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WO 2006/ 094735 PCT/ EP2006/ 002020 Use of M3C4504 The
present invention concerns the use of M3C4504 for the
w0 deadfBTati on of pharnmaceutical substances. PEIYEP1966/002020
aspects of present invention concern nethods for 5
the identification of said substances and the use of
M3C4504 for the preparation of a nedicanent. Diabetes
nmellitus is a frequent mal function of the endocrine
system The term di abetes conprises different forns
of mal functions of the glucose and |ipid netabolism
having in common a relative or absolute |ack of
insulin, as well as inmpaired insulin action. Type 1
10 di abetes nellitus is an autoi mmune-nedi at ed
Useopﬁ 4g@h|on of pancreatic beta-cells resulting in
i'n deficiency and hyperglycem a. The npst conmon
forn] type 2 diabetes nellitus, is characterized by
The pldzyssmteguérﬂlbhcmecéms thepusk GerGg:MﬁO@&H tm:td@btiﬂidadsinh of

associ d with Slt inspylin resistance and t
pharmAEe ksl LR oo har b SiF P Presr THRRVER GpRgHD regthods for
the iddritifi€atdnif3BRE Kibstdhcas ang it est o MBCuBe4 Fdrihd Sﬁs‘p‘é?éﬁcbﬁ%f a

but 15 nornogl ycem a and nor nal pancreat| c insulin

medica@epkt i on. Di sease progression is associated with
hypergl ycem a and | oss of pancreatic beta cell nass,

Diabe{%%@%l'@i}t}ﬁs ?4 8 ﬂrequ%\ﬁ %élf#grgtédf% the gtﬂj&%rﬁgfégg%g{] 5 gggh tdlabﬁtes
comprmeﬁfdeffs’rarg fbnn&rmfdnalhﬁtoeens{ of the gluzose ahdmplﬂiéinetabdnllscmhavmg in

comm R AE RLVE.BF ReFe ek AL AR REpAIBARn SRt Tvpe 1

dlabetés ARBIeSis atCallsifiniies mearatddddtrutasiesr péﬂéﬁﬁic%@ béllé
life is severely affected. |n addition, diabetes

resultle@rrr Inélélmadetfncméy]aa@gywewée@@oﬂbmr@oséspmmmﬁofrn tpg R
dlabet%% g%ﬂgﬁgsa@cﬁq?gétﬁﬁféd 5P s?e lﬁé‘tﬁ{ fiRigid a‘angmfcogg nfetdb &R,

nove ar naceu subst ances
associptesiwitit otaasntyalnelwlusr resista ntce @ad e metegbollc swakeme. Initially, the

devel GRFRpTPE 2Pt i BRER sl ARSIV eans of

normoglyesinid ymdgornih psuifﬂehﬁmgleshrﬁsédrehmnl Dlsfeb@% pfc@‘i&ﬁé@rﬂ@h
or. treatnent. of diabetes. This is achiev t he
assom@geé{\%lfh W@'@gﬁ’ﬂ'@(ﬁ’@qﬂss of Rankeaatis Rgta erlmass figal %ﬁ‘

resultifd Wnﬁ&ﬁﬂn défi&@!n@?%nd AYpet ﬂ/Héan?d Wuﬂ%@ré?mdh 89, bOthed s d
protein, derivative oOr ra ment, for the SUBSTI TUTE

popula&ﬁﬂrguﬁem@m@)uat\msz@semgmms Bamillionzeeledo 2094) and future
predictions of increasing numbers worldwide, an ever increasing population of diabetes
patients has to be faced, whose quality of life is severely affected. In addition, diabetes

carries a tremendous socio-economic burden with high direct and indirect costs.

Therefore, there is a great need of novel pharmaceutical substances for the prevention

and/or the treatment of diseases associated with or caused by diabetes.

Thus, it is the object of present invention to provide novel means of identifying

substances active in the prevention and/or treatment of diabetes.

This is achieved by the use of MGC4504 protein, a functional derivative or fragment

thereof, or a nucleic acid coding for said protein, derivative or fragment, for the
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2 identification of substances active in preventing or
treating a disease associated with or caused by a
woradoboBs on of the glucose or |ipid netabol i SPCT/EP®06/002020
present invention is based dn results of the
inventors, for the first tinme providing evidence of
the inplication of M3C4504 ((@BUX1) in the
pat hol ogi cal processes 5 underlying diabetes,
) especially type 2 diabetes nellitus. So far, there has
identifiealipmel substanceesRCtve i PERMCNND AT tiadling Gadisease pssociated with
' Iy or caused
or cal Ry A MR 152 B A S MBI BRI T By
showi ng that M3C4504 expression |evels are decreased

The pr8séit iavertRIn iI5Ddekd @h reBEkE bNthediavshtans dorthe firyiema providing
~di abet es_and EJ_row di na experiment al evidence that an
evidense 0é i malication of MO G5 (RRBHSH) in thematiologieet erasasses
! Losylin. (4 b\ by e
bl Mot AR R 2 Yidkrod HRBIXSE R85 ot s been no
knowletigki afat potential iMpléaich ohMGT45@hytdicbase staltesasgasiated with or

causef By BTSN G e SRIBR BT Mol 4 Phiaibe it Mac4sos
expreg;%‘foth%%lb?r%yékgﬁ%%@ iR ARl Rloddl SEMSARN ASSiSBhad @fd type 2

cause nctions of these nechani sns. 15

diabeld2Caba pr¢\dding yexpeBuntalrevidencerthnBan inareasrdeypressian of
wecBhgh TidteclodBenis 22135t BBy SBhOVRL T8 Bib b Ymonstrated o
the fin%ﬂ@?&@e fupeisH= i plidRioRtANIG A 598qn eifis @hpsiettigiddl eoatext. Thus,

am no acid sequence is highly conserved
substsaces ehleniormadulata MG Mbasiivity-mEsbhe ApaRidaigddo have a

i i r 5 i . .
e85 b b Epy oo PR poAE prubes esontea o
caus®d byAiRittibas ohthdseanesioardshS.  The genomi ¢ sequence

of M3C4504 is publicly available at the NCBI

| i de-d b :
Mec?a%éaggét:m&ﬁﬁ% e UBLsdaa hree) it Pre iz Aidno acids
aV. . . i .
condlB BBy BTG ESAOA  A00] M8l comar,
accofdﬁnélo stBinelartbséqeshaerpredictione MEGAS Q4samirei dci isequenies is highly
conem A S TR A S B So o o
molePﬁl?lr flrsttioRe ¥t dinadsiGrstl {EMET 458 PinaRbRAlegY

ormation (postal address: National Centre for

Bi ot echnol ogy I nformation, National Library of
The §é&ek cne of RIGLAE04 is 88 Ahrdeosarsdd,5. Vbepg®micggayence of
MGCAEed bRl s ianie at4ns RicBl ML dtiad ¥ Btabase 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: NM_024111 (sequence ID
No.2). NCBI is the National Centre for Biotechnology Information (postal address:
National Centre for Biotechnology Information, National Library of Medicine, Building

38A, Bethesda, MD 20894, USA; internet address: www.ncbi.nhm.nih.gov).

The use according to present invention allows for the identification of novel substances

for the prevention and/or treatment of diseases associated with an impaired glucose or
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The use according to present invention allows for the
identification of novel substances 30 for the
w@e@eemsdn and/ or treatnment of di seases assoCPEL/EP2006/002020

with an inpaired glucose or3 WO 2006/ 094735

PCT/ EP2006/ 002020 3 lipid netabolism The use

according to present invention conprises the

identification of substances with the desired
~characteristics as well as the further
lipid rrtﬁtabdmrﬂﬁuaseﬁcmrdirmwsnreaeetsinwmt@m;omﬁems theddentication of

subst%fceés\/ggtg I'h §%3|{é?f%lg§r§¥@ﬁgg§§a§l%llr S Jhéﬁ@%@%@éhoa%?tenz%tlon of

substamicahsltdRIV identifiedt tbebeua@efﬁl mme gievention phesertieatment of

invention is useful for e.qg. yound screenln
diseas@s assesiated WibaIMRajred glﬁgyse A g spetabelisg (t% @e use

I f; [
cccor AT Ao o RS Sl g g el
compmnndtatoilllag).pr oduct ext ract, either purified, partially
purified, synthesized or rmnuf actured by neans of
bi ochem cal or ol ecul ar bi ol ogi cal

A subSiERSE RS RSP JoEDeTTar P BB SRSIN PRRes S iRiaRoB can be
any bfo'icfgfi’éél%g cﬂeFH %%Es%%%ﬁﬁtgr al de&c?éxt?é’étséi%étyptﬁlﬁed partially

nction the car ate or |1pid netabolismin
punﬂs‘.oh eyﬁmes&edfor rhaeufdctured bmmem'pae«zft ioclerpicakenmolecular biological
venti on can be any substance having an influence of
of the functions of M3C4504 or on the M3C4504
anount or steady state level in a 15 cell or on
A sunIFAACIRIE258 ind B ) 8o R R B g gosoit
with oas:adeéd bgc rtmelfomtlori\m%@mtmlmdeatﬂ CHdlpﬂd/h’tejab}dﬁnb@ the sense of

o B 3585 D NGRS B 5o PRFREGH uence o

one of‘ ft@ﬂ?ﬁtléns bhRICRO4 504TBEOS s WIBT A5 GRAMRIUBI0 oNBdialdgtstate level in a
04 expression, e.g. on the level of 20

cell ot oaM@CAﬁﬂﬂ@MP(&S’:}iQH ation, elongation, processing,
etc), transcript stability, translation. Moreover it

oG o RO ARG et e v
as de?lﬁﬁa Itb;egdgl? f}'@%gggf E@cﬁbﬁt @btfvﬁ?'bla]vi bymbddialteﬂ:by yhe substance e.g

interferi
oy iopt ey ot A B i B dgments
rerel AT 60, 01 FEAA SIS OrBERR 2g, o o fve o

trans?ﬂﬁnoﬁd @ﬂtl@t\clm , SrongatibhDpramessingt gtcf, |transcnaketa®My, translation.
unction/ro
Moreover it can module)lte the posttranslational modification, protein folding etc. of

meth

MGC4504. The substance can exert the above effects directly or indirectly (indirectly

' meaning i.e. by interfering (positively or negatively) with natural signalling cascades

having influence on MGC4504 function / protein activity / expression etc.). Moreover

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

A fragment of MGC4504 can be any polypeptide or polynucleotide that is shorter than
the corresponding wild type, e.g. shorter than homo sapiens (hs) MGC4504 according
to the polypeptide of SEQ ID No.2 or one of the polynucleotides according to SEQ ID
No. 1 or SEQ ID No. 3 or No. 14.
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A fragnent of M3C4504 can be any pol ypepti de or
pol ynucl eotide that is shorter than the correspondi ng
wawdodoedzpe, e.g. shorter than hono sapiens (hsPCIVEEA50@02020
according to the polypeptide of SEQ ID No.2 or one of
t he pol ynucl eoti des according to SEQID No. 1 or SEQ
ID No. 3 or No. 14. WD 2006/094735 PCT/ EP2006/ 002020
4 A derivative of M3C4504 or of a M3C4504 fragment can
be any nodification of an M3C4504 pol ynucl eoti de,
A deriyativepaiid G 56¢ wfofa M@@fk@ﬁ fragraesbéan éera'rvanodiﬁgation of an

MGC4 r| Sqetbcéecgtg%u gﬁg/g)'eb Sg?ﬁr%g %}ﬁ éﬁ%ﬂe‘&? ﬁ&#i\%t@és comprise,

e.g. m@S@ﬁi‘c&h@@é bPihe Qﬁﬁiﬁb &did or ﬁb@l@bﬂ@é sequdhed egamabther kind of
dification e.g. leading to the 5 stabi Ilzatlon of

modlﬂcﬁr@rp@wba@ta |l@ermca;b@r bielpgicalmerdificafiahe gsleading to the

sabitPRRFPIE e T MERASR 508 8 RibabhiEyte

modlflcattkiki)rlisn@e@thef kihde df omstifidzdiows erf tlmmuoleamaid ,baekhzonje ooof
ena a

exchapdig ALERORTARDE WO ATENG 25U S0 T IADINGE FRs e argeting of
I

e A k) gy e i

by celtse(ptxcldesmditpﬁrmeaet phosrtwpeptides Hertho coupling to cell- permeant

ant ennapedi enet r TAT,
pentcBUEIPHRES . RSB ALl o Ao ISk FUAR PSS g peptce
baseossgé?ﬁiefnbésté hE @b pafts of Mgandefds specificfitamspbries or importers).
fragnment of%584 ?)s any."?ragment p(either P ° ;
pol ypeptide or pol ynucleotide), which exhibits at
A fundtionst fragmeof of M&C4hA | lscﬁmv foagvexuGither pakpeptids or

" poynigiehida Wi SR sliBertod ettt neRIB aRe e ™

naturally occurring form (either polypeptide or

The t%ﬂ%ﬂH&ﬁ&% P@ﬁ‘)/atl\)@“o‘f nM@t4b6asbniprises By Xind BEmodification of

ctions o Present 1 nvention al so
MGC450vwith eespent o themaatugelyi ecauiring fasm (ﬂfagﬁﬁﬁweeﬁde or

polyn&/g&g4 ﬁ%owﬁ%(:étl I%H%trig%s Wfﬁéutﬁﬂ&%ﬁss MEX @ﬁa@rééérﬁ invention

also QAR LACIRATA deAlatiesi omragmmgs iof Mi@E4504.
i nsulin-stinulated glucose 20 disposal (e.g. glucose

upt ake; gl ycogen synthesis and insulin sensitivj
Functiorfsl ofeVIGGAH 0detaraprige tiegranability opinpraxing / 'F%rﬁaéwg)r%?@'“

not i ni ’

relea%&frpghp?rbcraatt CAE?{ap‘?%@pmH}?Ph ?Jlllgﬁr@aar%%ﬂg?l}da glcag?? 8lucose
dispodfite. g’ifgtluéﬁs@t liptake glycogen symtiedsis dndmsulmeiensﬁlvgmhinlﬂngncmg

cascades leading to I nproved gl ﬁ u]
cellulgusignaling pgthways, for example, but noL{ lmlfecht% nsulin 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 capability of

increasing the insulin-stimulated glucose uptake.

One aspect of present invention concerns a method for identifying substances active in
preventing or treating a disease associated with or caused by a malfunction of the

carbohydrate or lipid metabolism comprising:
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M3C4504 conprise also generally the ability of M3C4504
(protein or nucleic acid) or 25 fragnents thereof to

WO nioengrss Wi t h ot her nol ecul es (conpri sing, buPCTBP2006/002020
limted to, proteins, nucl®ic acids, synthetic
nol ecul es) and preferably concern the capability of
i ncreasing the insulin-stinulated glucose uptake. One
aspect of present invention concerns a method for
i dentifying substances active in preventing or
treating a disease associated with or caused by a
mal function of the 30 carbohydrate or |ipid netabolism

i Si WO 4735 PCT/.EP2006/ 002020 5
o PR B G AR Bl i S SOpSene: Shbe.
and pb. D%ﬁﬁmgi%mgﬁae%rub%%céuﬁéma@ HBHHREsT e

activity of the 4 protein. 5 The term"activity

of MEOUISH24504penteis. t he protein activity of M3C4504
protein, polypeptide or fragnments thereof (e.g. one

The i 185 S e e SRS e SRR,

polyp&Siide/ bt HadmhetsStHBRIGINE Y. 0REHF ISt RvoRed iMehé functions defined
preventing or treating a disease associated with or

abovajaused by a 10 mal function of the carbohydrate or
lipid nmetabolismin the context of present . invention.

h d bi ocheni cal A [
WhergpeSastgnos sopae Of s RS CRI sl % plRtls,
consi&@eﬂ%@éct%ﬁﬁ?breﬁfﬂid@?ﬁ%@éﬂgg% aReabe agsdeliaidd wigh or caused by a

negative nodul'ation of M3C4504 activity and conprises )
malfutbiéor{ obiel earbolydrpter o1 linig mejabeligm shthe centexfrpfipigsenidavention.
of activity) as well as the 15 (conplete or partial)

Tho BB R B Ml B

compRERZANECAB0AGH iPBan bE& f@Hraissap. of M3C4504 is an
actirvation (i.e. an increase of activity). A test

substance can be any of the substances as defined o
The raddvlatiooah hera pegitiee ové negatieamadwatian ofMEsrRl4rctiyity and

met hod for identifyi.ng substances '
comppehiih [ SinbBRTb LAY BHORAEE" s uehEr bRy oo el o5 e
(comfIetS SﬂPQﬁiaﬁ in&dtivatieh iod MEE 4504 preteirbadtivity ahecardirg tpi preferred
met abol i sm'conpri si ng: . _ .
embodiment of the different aspects of present invention, the modulation of MGC4504

is an activation (i.e. an increase of activity).
A test substance can be any of the substances as defined above.

Another aspect of present invention concerns a method for identifying substances
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..
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a. Contacting a cell, which has a decreased anount or
activity of M3C4504 with a test substance; b.

w®ewen7ad ng whet her the test substance is abl BCT/BPRH6/002020
i ncrease the anmount or actitwity of M3C4504 present in
the cell.. WD 2006/ 094735 PCT/ EP2006/ 002020 6 \Werein
a substance able to detectably increase the M3C4504
anount or activity is considered a substance active
in preventing or treating a disease associated with or

Wherejngssibsitgnee aklpftosleteciablfinerrase et a4 amount pr getivity is
cons@%%@%% AANdECSH |H%r%\%rﬁﬁ?;y&rt?éﬁqfnlbeéjdﬁgﬁgg'a%@@&atetdr\ﬁlth or

e 'S capa res

causedrbyes halfungtioh oMBicdibohydraed br lipitmetatlelisreased anount
or activity of M3C4504 can be any cell wth a

detectably | ower anmount or activity of M3C450

According to@@@fﬁé@ﬁ@%ﬂn@pdmmﬁ the subatenesois ganabls of ﬁ(h;;ly Eéstoring the
amou@g @ggﬁ?aéegwgf eI ow | evel expression, etc.) in

rence cell, e.g. a ceII with full
l\/[;‘C4504 activity (such as, for exanple HEK293). 10 It

A cell Qﬁﬂh Abserdeed améunttd?taawrw dEMTECUBT4 dEHBE Rhyaell with a
MC4504 activity gh@f ue to expression of a |oss of

detectabhclomvsn AR O aﬁ%tnfl Mﬁﬁ”e’i% Ge- due te gxaressign Yremutant

ooyl VBB B30 0 S 98B 3 Bomparsn

a refeﬁaliidesceflﬁéeg IteC@éll withiall KIGE4 504 acthitli(sutthasefor example HEK293).
aracteristics, s '

it canisoib s salelalsiever otaeds F BTy o e o

expregggb N3 1088 BRfUNE ﬁon MG euEaa im@hnietsiRbr diccto a/86m Ieée lack of

her aspect o resent invention concerns a net
MGC4504 ex#messlbylp n@@@bﬂmmmceltﬁdnatu@Ilquyp@@eseﬁ@a@ctenstlcs as

well el GETP e i Mo R Aa By s e O iR S b gy oenomic

or lndﬁem I\/FG@%O@kn@éWb@lCééll@Qa@waalll(ésed:éllsa@dpdessiw@ agldnsinaat negative
4 protein, derivative or fragnment 20 thereof
mutamaer@Q@Qﬂ gldost ance in a transcri ptionally active

system b. Determning the am)unt of nRNA codi ng for
eriv I ive

Yet ag&ﬁg %gpgétoé‘iraé%naére\éqﬂ 1o8 ci?lngg Ence leféf\ Qgcsel{bstances

active in preventing or treating a disease associated with or caused by a malfunction of

the carbohydrate or lipid metabolism comprising:

a. Contacting a nucleic acid coding for a MGC4504 protein, derivative or fragment
thereof with a test substance in a transcriptionally active system;

b. Determining the amount of mRNA coding for MGC4504 protein, derivative or
fragment thereof present in said system in presence of said substance;

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

d. Determining whether the substance is capable of modulating the amount of
MGC4504 mRNA present in said system.

Wherein a substance capable of modulating and preferably increasing the amount of

MGC4504 mRNA present in said system is considered a substance active in
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c. Determ ning the anmbunt of nMRNA coding for M3C4504
protein, derivative or fragnent present in said
wWaeymbemsh absence of said substance; 25 d. DePE&F/RP200610P2020
whet her the substance is cdpable of nodul ating the
amount of M3C4504 nRNA present in said system
Wherei n a substance capabl e of nodul ati ng and
preferably increasing the anount of M3CA504 mRNA
present in said systemis considered a substance
preveniing ortreatinga Mewgslamﬁbmwumw@ malfunction of the

ng a di sease associated with or
carbo oerégé;&b@ﬂd%et unc ion of the carbohydrate or lipid

metabolism A transcriptionally active systemis any

A tran@bﬁ}ﬁhﬁ@ll?%i'cti@é s?ﬁbh'ﬂisadnysbﬁéél%mldéhbﬁbelﬁﬁaﬂ SaKm, WAkh at least

|ty to er orma transcription reaction of a
has thterai:r1|§z¢ rt@ perf@rm mr@nsow@ﬁn $gaetionsof atranecripdion unifowmichsystems

are WélPl?@J‘cﬁ&@ r‘?ﬂw %’? Eﬂﬁ cﬁ;ﬁgﬁ%l lc?’ellg?g%a u@ﬁéfﬂ%r%!?l%?cr’é{as{tl%ws or ?ell lines

as weR akPringdyculturey @ﬂ@rwatm @qbrbkéq@scwellé) aswelh agiit Ivctro
transcrlptlon systens or basi s of cel

transcgiption Sy stEMmPIchitseed aﬂ%‘%ﬁ%ﬁﬁﬁ?'&?é‘i@%ﬁs Wi afB 1 also %’é‘merc'a"y
availafft erm nation of the nmRNA anmpunt present in the system

can be performed 10 according to techni ques well known

in the state of the art (etc. direct labelling of the
The deremdmettudnyofrt‘aamRNA aradusigoreseet inrthé Isysieascalmbe performed

| abel | i ng  or ggﬁct det ction

accor(ﬂiﬂgﬁ%ﬁ%cwaﬂﬁso\ﬂ BewnyN %ﬁf@ﬁ’ég S 2et8f 3‘8‘?%@@"“9 of the
produg{yfﬂ{éaﬂg &?Q&l@é@ﬁveaom&@gcérﬂrlabgw ?r‘({g@cﬁé@@cﬂ%% use of

Ive 1I-n the prevention or treat di sease
specifasprimert edprebehl ede.).caused by a 15 nmal function of the
carbohydrate or |ipid nmetabolismconprising: a.
Cont act.i n a nucl ei

Anothgt GEaRe. ! dess ST InAIIGR Coneaginm(hathes Bumdanitking substances
actlve’E’se HRR& ﬁlfléifédtlen%rttfe%%%lsﬁf bog Giée‘ésé(éfsbté&a@éﬁ\hﬁﬁbr cBused by a

ning the anount of M3C4504 protein, derivative
aIfuncﬂdrranheruartpmlBshate wrdlpsdah’tetaly@tsmrwmpﬁﬁlélgence of said
substance; 20 c. Determ ning the anount of M3C4504

g;gia::.r&pﬁda%lgé%gl@/ ngég; c@ﬁe g&%rré éﬁ?&4504 rc‘f’[em derivative or

fragment thereof with a substance in a translationally active system;

b. Determining the amount of MGC4504 protein, derivative or fragment
present in said system in presence of said substance;

c. Determining the amount of MGC4504 protein, derivative or fragment
present in said system in absence of said substance;

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

Wherein a substance capable of modulating and preferably increasing the amount of
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.
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d. Determ ning whether the substance is capable of
nmodul ating the anobunt of M3C4504 protein, derivative
worotbiggaent present in said system \Werei n BCT/EP2006/002020
subst ance capabl e of nodul & ing and preferably
i ncreasi ng the anount of 25 M3C4504 protein,
derivative or fragnent present in said systemis
considered to be a substance active in the prevention
or treatnment of a di sease associated with or caused
A transiationatly aoliis sysieris any hieghssnigal et eellglar|sypiedn, WhICh at least has

7 P /
e a8l R R000 O E300 ST ERA0RL S dndge e
know:§ €1 the) @it any Soaiprisettetld (aly. ueaaltlabamtoryletrairis bi tell lires as well as
performa _transl ati on react|on o$ a transcri

prumagygwlaw@s 8F suGRiVPtic RRBURKATYPtIa el BS AR a&;wpwﬁp e 'éfaggfq%n
syster(*u@ %hldl‘?‘éﬁ%' alb G RBF QTS EhalIASe 0k C@B'kl‘[k) %?tﬁélﬁf\ﬁ{rb

I mary cul'tures of “eucary otT e or priokaryotic
transla’ed)m sf aapmlywlcleodalelel ﬂna/pchlylwcle@tldza istsuboelobheslyis taegritable vector,

oton o e i SPGB b f ol b (o

retlcuww%t%ztvg&ofss nedBsd 1) gda( éhté asidi graflcelsweRh @Uitable conditions
the expression o he pol ypeptide in

are ks ibthe maﬂémnﬁﬁdf%MaV@%ab@cts (e.g. reticulocyte
| ysate). Vectors, necessary reagents and protocols

i e L 4SS o 076 b BBl
comph@n‘gr‘émf% adid¥bbidio 8¢l BRI bYeeptidt dohdsand mbhmht%\m at

rising amno aci ds bound to each ot her by i de
least B0 musinarsgidetasipledin aaeh atherureaéme@orrmeﬂ§hasﬁa§10|ecules of this

kind q%%lurgtqﬂe ooqesaﬁg;?tgée@k Nefn! Hid é%“ Fgggr% to‘Q:'HBI%EGfeS J;omprlsmg at

ar e re erred to as
least l"éhé poBfpBptine @haimbutr cﬁa‘reailSo refemtd rold@des oorppnsunggwator more

polypRBide GBS ERHPACH Al KblD SRATLOET T Ppdit B Braioly
Comp?ggg%g{e% ?Owg ot 0 each ot her. Thus the term

otern i'ses the term "pol ypeptide". The
det ection of the M3C4504 protein present in said

The gots&RIN 6RtheMGO=50drprothin presendimspit syseohoag bespatkdrmed

accowﬁ?nﬁmmﬁé@ggagﬁeggﬁﬁ Imqg{ﬂw g#trmeef?té't (—? gl @rezé Iég@f)a%vg or fluorescent

|abe|@@{>€$ﬁ§%an g?afc}e%‘?%ﬁé Eﬁ&é@nﬁéﬁp&h Pcificagibosicef tég‘geng 3Pthe

etectio the tag, etc.). Another
proteﬂsaﬁadetﬁctipneﬂelmtammil on concerns a nethod for
i dentifying substances

Another aspect of present invention concerns a method for identifying substances
active in preventing or treating a disease associated with or caused by a malfunction of

the carbohydrate or lipid metabolism comprising:

a. Providing a cell transfected with a nucleic acid vector comprising the
MGC4505 promoter or a functional fragment thereof operationally
coupled to a reporter gene or a functional fragment thereof;

b. Providing a cell transfected with a control vector which comprises a
reporter gene or a functional fragment thereof not being operationally

coupled to a functional MGC4504 promoter;
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active in preventing or treating a di sease associ ated

with or caused by a malfunction of the carbohydrate
w@erookiopi7as net abol i sm conpri sing: a. Provi ding BCTEP1006/002020

transfected with a nucleic %cid vector conprising the

25 MGCA505 pronoter or a functional fragment thereof

operationally coupled to a reporter gene or a

functional fragnent thereof; b. Providing a cell

transfected with a control vector which conpri ses

repert Betegjmngrth@repmtﬁrlg@nal adtivily abthe Qeileacmrdlngtto a) and b)

bei ng operat aonal | to a functional M3C4504
promot'é‘ \%SEBB% g@ﬁ%@%@% EP2006/ 002020 9 c.
Determ ning the reporter gene activity of the cell

aced. dpBRerkfinify tRE Ferrterigenkhitioly ATeR sresansas!bps
d. Deter mrnl nlgbt he r@poerrtgréérn genehgct | VI@%SI rl)] tbg #aeabstance;

presence of said substance; Werein a substance
Whereiapabliestahces capalile mmgnjﬁdanﬂy draseaging epmnt@'rgegaq@ctivity

ccco g s R RSBy bbb bt BN ASEY b g i, copabl

of spégiﬂc%ﬂg %cfrééﬁhbﬂ\/l@%@ﬂsdr%mow@ﬁy Ok @aBbRlerad td Vé Bygubstance
I's cohsi dered be a substance actlvelnthe

activepindlie préantion qrrtmtmnt oba disegisgasseciatabwithos garped by a

matfTOR e b PudfEie K eaolofor s s any

i ncrease higher than the standard devi ati on,

A sgrﬂﬁ@é iAG st bs aﬂ@mo’f’eé’ée l‘ugﬂéi tHanatheist@sd g deivmloa$pté‘ﬁerably it
ard devi ation. ove aspect of present

is at Ieas’tdmm tomes es thigieds 6113 ataﬂﬁﬁfd:@qw'?%brt er gene assay
commnly known in the art. To this end, the pronoter

e S FoRRRL S B BRea P N ER s i

comn?&ﬂ KRBRNIS the ERNTo Phis Ghal @fe pronsstehofichigiye &sinterted irdavan
an expression of the reporter %ene if the

expressiomotantor suiteble {os therepecelhst gel o QS%B@@EfG@mlPVhe reporter
generpgtchgfl?gqg %Iu'cﬁ ragvr\]lé D&s 1930k ot al‘?fex%@fggloﬁeof t%'ré&&*t@r gene if the

6r maf'i on or ection are
prombfEvé attive. itheatdnstisict msidbsaquemmdlntmdueecﬂ tnto tlag host cell of

cultivation and detection of reporter.gene ex
choicpe BB eTotioAR dat BoTYPBRalan o FGyBEIIL Gl ol SIp oy dne art o
well §s E‘%Jlfl&ﬁ?fo?rcéll%lﬁvaﬁ&?‘é’ﬂd iatd iR nadflrepSrteV@éie 88pression (see
, reporter genes and necessary reagents, which
e.g. aa@daﬂdsmerrammdlsmchbelyw) Suitable conditions are well known in the art as
well as vectors, reporter genes and necessary reagents, which are also commercially

available.

A vector is a circular or linear polynucleotide molecule, e.g. a DNA plasmid,
bacteriophage or cosmid, by aid of which polynucleotide fragments (e.g. cut out from
other vectors or amplified by PCR and inserted in the cloning vector) can specifically
be amplified in suitable cells or organisms. Expression vectors enable the
heterologous expression of a gene of interest (e.g. a reporter gene), in the host cell or
organism. The type of cell or organism largely depends on the aim and the choice lies
within the knowledge of the skilled artisan. Suitable organisms for the amplification of a
nucleic acid are e.g. mostly single cell organisms with high proliferation rates, like e.g.

bacteria or yeast. Suitable organisms can also be cells isolated and cultivated from
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20 available. A vector is a circular or |inear

pol ynucl eoti de nol ecule, e.g. a DNA plasm d,
whawberdi76phage or cosmd, by aid of which PCT/EP2006/002020

pol ynucl eoti de fragnments (d9g. cut out from other

vectors or anplified by PCR and inserted in the

cl oni ng vector) can specifically be anplified in

suitable cells or organisns. Expression vectors enabl e
~the 25 heterol ogous expression of a gene of interest

multicelulgr tissuespbire e.9. gelhénes paneratet Fom dwprsepprganisgimiesan SFO

: or i .
ot 51 SREp S BT ST P SRR, B n o o
and c@hh}é_rfei_dllwa_tlfa% aﬁdivbedﬁl biotsahesuppiierd like, e Roche Diagnostics,
amplification of a cleic acid are e.g. nos :
New Engigne B&d@bs,o"rrgmﬁgﬁr&wqq?nﬁ Bl me?eaﬁtwahl%?eéklznes are
e ohpbrgh y PAAEE 8 AminEsh Ty e cumepy T
2006/ 094735 PCT/ EP2006/ 002020 10 nul ticel |l ul ar

For thel mengu'(sl@(peesgaiom ef & lplrdain?sogpoigpgpt@:da, fth@ oellicae beany
organi sns (e.g. SF9 ce rom S era Frugi.perda,
prokapoBopr eSRNYEHE Sk ISBRARE < TS BERS BCIRR PrHETRIE 3Pk Veotor
i ; | . . _ o
o of S BSR4 s Al SRl 1D pomprs rnaly
primaBi cdlistend eelisea,a &l culgenerefarablysary ewkaryoticoel ewture

cell ljnes. . 9. iall il
compi 38y T el THER S SEali ARLEp Sl [fn o
HEK208! lesfmmpem@@m SKQ ar BTRIcells) & singlk)sedRirgatsisms such
the cell can be any prokaryotic or eucaryotic cell
as yeasteld. &. pont agSt cereyisian) cor airrekaiyalifcsell eulite goreferably

o GEEHol R R s 8 Bl 8 Bt
technklebss@dtlas edkisg bf biood, e puridtioner sprgitalrtabhiyigaes.

eukaryotic cell culture 10 conprising cells derived

either fromnmulticellular organisps and tigsue (such
Withimthe ¢@EHeRzof ww@@pm@ﬁmn,@@ta@éra@ﬁ@cttﬁ el 1'|$‘§?)
. or..Si | i S .
otrodidh BEFuBd QB BRI TR Aot 49, KRAEH pcRaflonPorRRRER ot
and cBhfrieealthys thal tehndtransfermation”. Cel I s and sanpl es

derived fromtissue can be gained by well-known

t echni ques, such as taking of bl ofod, ti ssue punction
The tenstaatighcan hea istakie ot trangiep {rans ecH@Mcont ext of
present application, the term"transfection" refers to

The NGRAS0% RGBT S Rl Bf (VBB dertsbRlte P8 Bppfiion of a
gene iidGudt o iritere®t iftintpoioednatd @slitable expression vector upstream of the
coding sequence of the gene product. Preferably, the MGC4504 promoter comprises
or consists of the sequence according to nucleotides 84361 — 88681 of the sequence
according to SEQ ID No.3/NCBI accession number AC020661 [nucleotides 84361 —
88681 correspond to nucleotide positions —4377 / +1]. A functional fragment of the
MGC4504 promoter is any fragment of the MGC4504 promoter that is able to drive
expression of a gene product of interest if introduced into a suitable expression vector
upstream of the coding sequence of the gene product. Preferable fragments comprise
functional fragments of the MGC4504 promoter according to nucleotides 84361 —
88681 of SEQ ID No.3.
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The transfection can be a stable or transient
transfection. The M3C4504 pronoter is a part of the
woORB4H0 3z ene able to drive expression of a 2BCER®06/002020

product of interest if intrddduced into a suitable
expression vector upstream of the coding sequence of
the gene product. Preferably, the M3C4504 pronoter
conprises or consists of the sequence according to
nucl eoti des 84361 - 88681 of the sequence _according

A reppders&e;neﬁ panbeRNCEEne thad apwh faiam epsyaoaoieation of its gene

B L s DA

detecﬂimﬁiﬂ*ﬂodli ﬁrﬁ?héd’:es?lmraag‘déﬁ@ aenknoin ﬁmmd\mé?tilbommermally

r onot er at is able to drive. expressio ne
availagleod ese SOMRNISErGt NeraaNes o date babiariass Uasd)abugierase, Green
or Blug)fﬁlro?és%e% Pchého("GFFEr“ gfemnﬁ)gﬁea hg ISP RA3SERPANSGD A2 or beta

gene uct 1 e fragnent's conprise
Galactamniaseo fﬁlnlesé IJRQRB BNSOdé prcbtemMBbzcaprbmea%lry detectedibhygneans

of a Vit o Tiiiasee i ap R OoacA LitiTash). fHisee camprise

gene-BRoRIRYs GAA ddithe ahsigVGetbbledby RR8NS B @r\lilmblec@bldw opf
Its gene product. A'vast variety of reporter gen

g
Iumlnésneré)uleaw@m pE gene-profuaty 6onier G fesistanog towarg's antibiotics like

o N N e v

expre@s@g cehe t@gﬂﬁ@i uﬁélerbeémalh@ohamaae liké @@)auxbﬂophm:rms
Geen 5 Bl ue fluorescent protein (GFP or BFP),
DsRed, HI SS URA3, TRP1 or LEU2 or beta
A functioned fregmeat ef am@@éermlsmd‘@rp%& ishgivanirepoeigene that

allows, Fyr el AR ARG H FE80e pROURA 2 Ferace) . These

conprise gene- products whi ch can be easily detected

WithiP¥hdBaHtExtdt the o8 a8 pb6iodigites it inventionetheasdntrol vector can be
reaction or gene-products conferring resistance

any sumbale yectonhich EpRPrisek @ reporapgeng Pr funstiopaliagraent thereof, but
whereil éep%@;%rr iss' %{ r%%{]?ﬁ |§ ABCAAEN %}SQ?ﬂR\rcﬂgH&zﬁ/l@@ng@ gromoter

gr ow under certai h con
This ddrké&.gé r@an&haﬂﬂfmbocteggees or Aurfatiooal foagthe ht thgneoftis obt

peragi@{qg 3? %é;gle(g%] g@ﬁ:;@%&“cgggg% @gqfamg gl\é?e P%{;\eep? t?ﬁgdevoid of an
MGCQ?@E IchSrHQté?t coﬁﬁéﬁé@é“a hBR fGREIoHEl MECLbe4 phseter DR 9@(’9'moter

esent i nvention the control vector can be 15
fragnreamit babjherma dhe couplinghoicpneprdteeand repgitartganegs met Bmctlonal) This

can afls%nr%tela%r%ﬁatt «%ngrt‘ér gt)gr?er &F FUnc%ﬁal fragment thereof is operationally
coupled to another promoter than the MGC4504 promoter (e.g. SV40 or another
standard promoter). The functional vector and the control vector can also be

transfected to the same cell, but in which case the reporter genes need to be different.

Another aspect of present invention concerns the use of a means for the detection of
MGC4504 for diagnosing a disease or a predisposition for a disease associated with or
caused by a malfunction of the carbohydrate or lipid metabolism in an isolated sample

of an individual.
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wherein reporter gene expression is not driven by a
(functional) M3C4504 pronoter. This can e.g. nean
W bab/094185 r eport er gene or functional fragnentPCHEPE06/002020

is not operationally couplizd to a functional M3C4504
pronoter (i.e. either totally devoid of an M3C4504
pronoter, conprises a non functional M3C4504 pronoter
or pronoter 20 fragment or wherein the coupling of
pronoter and reporter gene is not functional). This

The diggnoaissermegncemgtisehe reporter gene or functiona
fragnment thereof is operationally coupled to another

pronot er than the 04. pr ter (e.d, .

anot her st andaCdTg%i?él"?’ Qf[;ﬁ am%t%ép@égg%&proﬁaor
the control VeC_tOfnlz@ﬁﬂz]él}%npﬁlthbrl%léf&%aﬁﬁ ple@whefein a lowered
sane cell, but in which case the reporter genes need

to be different. 2B0MMbimesmpgHe tod refeee sample indicates the
i nvention concern for t he

det ection of I\/Gcﬁg%di&?&?ﬁe érg@os%ﬁ%ég?sa "di sease or a

predi sposi tion Z.0Mha dbtéameofaaemtmt;edf MIGCY 504 present in the

caused by a mal function of the carbohydrate or
met abol i smin an iS¥Atgd saMPlApVReTeHt ai‘ﬁ""?rﬁﬂlﬁi‘ﬁ'&m&ﬂn cegparison

2006/ 094735 PCT/ Eﬁﬁgqgfquﬁéggamé% @Wdlgét?\ﬂan&sthé grédisposition or

e.g. conprise 1. etection t he anount of
M3C4504 (protein the disBABg¢. present in the i sol at ed

sanpl e; wherei n a a unt i,h co sqQn
{ﬁf e(r]I ence san‘gl T-Hﬁﬁ\éf%‘?ééon( A MItfQILy '8 h?%@ﬁbg’?&
€ di sease FotBRl/GENd/86diRg skfBercd/bMirhot
M3CA504 present | E t he @fﬁsol at‘e Ssgrr?)l ; bmrfé?glﬁfnetca leading to a

| onered activity loweredsnogdror a @V\@ffﬁ‘éﬁéﬂ‘éh’c@f pafneion of

Is indicative of

10 3. The det ect | ICSRORERER iAoty B HepBaion i
pr ot ei n/ gene/ codi mgjisameasfdhémr@dmpmmm or tHeedidease.t o

a |lowered amount or a lowered activity or mal function

of M3C4504, wherein the detection of the nutation.s
Whereindineaeferenes samelepeaiifogxannle hean isalated sample having an

average activity or amount of MGC4504 and/or a sample of a donor not having a

disease or a predisposition for a disease associated with or caused by a malfunction of

the carbohydrate or lipid metabolism.

The means for the detection of MGC4504 can be any means able to specifically detect

MGC4504 polypeptide/protein or nucleic acid present in a biological sample.

A means to detect MGC4504 protein or polypeptide can be any means able to
specifically detect either wildtype MGC4504 protein/polypeptide and can also be a
means to detect specifically MGC4504 protein/polypeptide harbouring one or more
mutations regarding the size or the amino acid sequence in comparison fo 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
immunohistochemical techniques (e.g. detection of MGC4504 protein or certain
mutations thereof in histological tissue sections or MGC4505 protein immobilized on

suitable carriers like membranes, chips, ELISA plates etc.)
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15 Wherein the reference sanple can for exanple be an
i sol ated sanpl e having an average activity or anpunt
WoRMX¥3D4 and/or a sanple of a donor not havPE@ER2006/002020

di sease or a predisposition3for a disease associated

with or caused by a malfunction of the carbohydrate

or lipid netabolism The neans for the detection of

M3C4504 can be any neans able to specifically detect

20 M3CA504 pol ypeptide/protein or nucleic acid present

The meana tbidetect MEIC458dpiusleidaslbean €.og.de ameansGesitect MGC4504

mRNﬁg @iﬁ%‘?@%ﬁr@oﬁhéﬁm’i %ﬁﬁ%%d&%ﬁ%gg%@@ﬁh\% 8% or more
mutatfbrn%trégiﬁf:dgﬁ yﬂﬁrplbh Gl ARG Bcllscjueieans coMmpastesto a wild

speci / MGCA504 protein/pol ypeptide harbourin
type MBE4604mucieic aoidailinerraeans)sarierly hend maans t@rsp@ﬁﬁicaﬁu fetect

anciof b3 L S PuR PP PPkt e Bsproito MaCAs0s
nucleideons P?CSU@M & PEMRT st capalsle tof bathlifyiad MGC4504 DNA or, e.g. for use
specitically detect M3C4504 protein use in

in PCRIsaamonPRSderdhe dietestion NGNS bt s diipo Tl i) or
capab(rlre?J tog?pg)ﬁgﬁlﬁ %?B?Wgﬁ'@r@F EF@ IPRTCBE RS the detection

_ _ gical tissue sections or
and/oVGG4hifcationtafiMGCAGDSin RNAdexpressian). Aslatheranebes can ek be a

oo SRR s e VB MEAZA A

oY S B TS R i

har bouri ng one or nore nmnutations regarding their
The témﬁlglﬁlg tope rdfers tonthel genotyps or glensviee thal is FingwiturePr in the
a type 504. nucl ei ¢. acid. :
standged letiogalal) S0k Sercs Aivelgedat b o i RE e Edery”
emb%ﬁ@ﬂh@%ﬁ@%d@u@ﬁ@é@bf MGOMH4 aasther sdduiehicep@ctoiding to
504 nucleic acid probe or a priner set capable of

SEQ #nia. fy2,8prMac4504 DNA or, e.g. for use in PCR
seqluenc! gg (for the detection of Mitations in the
The i‘%‘@?gt@é &?nﬁ‘%glusfé}gse ltﬁg{g-rpr%%%%?:s §/¥GQ( lﬂgd%elr{e %‘Iteir%% ?@345193‘ above).
Accoﬁﬂﬁ’? % afefiridd srnbbifmett olVipkeEeM invdNfior xipeansans s a primer set
Anot her ‘means can e.g. be a 10 nucl eic i d prope.abl e
for thecrepiisafion of MOG#B04 ausleia acilamb BIETRIRR 8568 BRATMers
under i 1] . i n
comiE 1 ShAF % 1 PR e ekl G S s ndbeon
type refers to the genotype or phenotype that is found

Accotding 3 BrfartREr preféléd embodiment of present invention, the means is a
probe for the detection of MGC4504 nucleic acid and preferably a probe having the
sequence according to SEQ ID No.10.The design and synthesis of suitable probes is

well known in the art (see also standard literature below).

According to yet another preferred embodiment of present invention, the means is an
antibody for the specific detection of MGC4504 protein or polypeptide. The preparation
of suitable antibodies or functional fragments thereof is well known in the art as well,
e.g. by immunizing a mammal, for example a rabbit, with MGC4504 protein or a
fragment thereof, where appropriate in the presence of, for example, Freund’s adjuvant
and/or aluminum hydroxide gels (see, for example, Diamond, B.A. et al. (1981) The

New England Journal of Medicine: 1344-1349). The polyclonal antibodies which are
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standard | aboratory stock for a given organi sm
According to one preferred enbodinent, the w | dtype
wGaewaemres of M3CA504 are the sequences accor dPCEP®OA/E2020

SEQ ID No. 1,2,3 or 14. Tha4desi gn and synthesis of

suitable prinmers is well known in the art (see also

above). According to a preferred enbodi nent of

present invention, the neans is a prinmer set for the

anplification of M3C4A504 nucleic acid, and preferably
formed irs the aninyaliases eesulhani iBIMmgnalegicabieactier can Sﬁhéequently be

ol 5355 £S5 P oo e gy e

of colurﬁMQ:lhmmatogrbphyTE\a@rsooI@wai anfibodiesfoan, de&axdzaﬁpﬂeth:@pre:pfared in
M3C4504 nucl ei c ac refe

accordanfirewita t%ha@wnﬁ@eﬂﬂedgé@?mt?rr@owgy%é aﬁgﬁéjﬂa%.l}@%fem C.
(1991 ?N%lﬂ%s bag 0% ?E%Lﬁtame%%ﬁeﬂ %res"’l’@ldrogu éJnBCUr‘n‘él §ﬁt‘ibodles

e al so Iterature below). Accor

are walhktdven irpthef ant laedeh(medlaw@rittem‘turprfes etandand/ me:tlnmlﬁ hsthé below)
neans i S an

v et U 8 B AT b B
also a@éﬁf)f;@f%%eorad?ﬁlggﬁﬁﬁu?cﬁngbaﬁg "ﬂﬁéﬂe@f‘a/{/hlleﬁ %ﬁ@%&ntﬁépa@d is

: nown | the art as wel | mmuni zi ng
recomtanantly, aric mlmrammp@omlatampdmem sucqmmbmaa%%@rétﬂhpddﬁs

humaggedfadﬁ%ggt t he ltefﬁpc‘é%‘f gﬁ%@&%% pr%lé@écﬁ%é Br Bgosye%ﬁ%%ﬁlbodles
smgle'(JQ‘ti?’élﬁ@dj@ntﬁﬁicﬁes( a8¢ F (éb}rorﬁ(ab’}yf&agrﬁbm@eb fBr Axarapleal .

1981) The 30 New Jour na
EP-B 1G4 896) USTHETH0] OV orhB 1 Raer nii B8 La4cH VP S3ygs213 or
4735 PCT/ EP2006/ 002020 14 formed in the a I
WO gégggéi sult of an inmunol ogi cal reaction can i

subsequently be isolated fromthe bl ood using

lsolatéelslardﬁl@yveomhb@@ﬁymmu of Isiblogicashmplgmuisbfted foy aeéndividual,
col'um chr omat ogr aphy rI\'?/)t%nocl onal anti bodi es

e.g. CBB$ mﬁaaﬁt@nsw%weﬁﬂ@aﬂﬁ ligse PHAREDS It THRCRrRFTes:
brain nl?l%)[i]g Ii\% T\%Eflgéﬁrkléil%) lh%é? gloQ)W\)@sgéls Btc. )k 19d1b@daidmplés can be

are Sui t abl € procedures to
galnel@ftgdwewkﬁommctbonmhuasntstln:bcaset@klr‘@rqf hieod, tissuapungtiemer surgical
art as wel

techniquased h@eﬂr@ ra%oprpf%ﬁgl égt?ﬁrs@t?? rxgﬁa"g% 'S%gﬂp | nveﬁl%‘;ﬁj@rson of

skill utnlﬂ‘?e%ﬁ é%é‘%td basly tHeY standaraapyraturadizent belowpr i ses  al so
Ies or antigen-binding parts thereof, which
have been prepared reconbinantly and, where

Anotiegrraspeict ef presentlineetion sorderas thenusmof aneans s dhe getection of
MGC4504 for the manufacture of a diagnostic kit for the identification of a disease or a
predisposition for a disease associated with or caused by malfunctions of the

carbohydrate and/or lipid metabolism.

Another aspect of present invention concerns a method of diagnosing a predisposition
for or a malfunction of the carbohydrate and/or lipid metabolism and comprises
analyzing the amount of MGC4504 present in an isolated sample of an individual,
wherein a lowered MGC4504 amount in comparison to one or more reference samples

is indicative of the predisposition or malfunction.

Within the context of the different aspects of present invention, the individual can be

any living being and is preferably a mammal and more preferably a human being.
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10 humani zed anti bodi es, nultifunctional antibodies,
bi specific or oligospecific antibodies,
W@ ovglog+73i r anded anti bodi es and F(ab) or F(ab)RCT/EP2006/002020
fragnents (see, for exanpl 4§ EP-B1-0 368 684, US
4,816, 567, US 4,816, 397, WO 88/01649, WD 93/06213 or
WO 98/ 24884). 1sol ated sanpl es conpri se any ki nd of
bi ol ogi cal sanples isolated froman individual, 15
e.g. cells, preparations, sections or parts of tissue
The analysis gditise amayint ofibEE@45¢hnan écasexanmlaihe, arbapalysis of the mRNA

amouht;%gra?gﬁiﬁlgﬁ Pgﬁo‘lggehe gﬁ%{ﬁnﬁgg vel%? '3 féig'éhip analysis

(like CDMmu%aﬁa Ehtitaie T HCR! Piesl anbiySBUsanP4186 Hetdh analysis
or surgical ‘techniques. The preparation of cell- or

of the prefeireametnbiesentinddp saktdane. go Y Meansr efdaciyniquegk pmploying

o n LS . tEn r :
specil{ a0 ESESR g RREP LI COPREChE phifoten
micro&oags 8ie. t he use of a nmeans for the det ection of

M3C4504 for the manufacture of a diagnostic kit for

the identification of a disease or a_ predisposition
Yet arfqihe@a&n@é%@r%@@bmvsﬂb@n wPReEIHp acgthad efdiagnosing a disease or

a precﬂ%%gsgtﬂﬁ fo?% %&55&% QQ{MQ%FC%%% & Hﬁlfémctlon of the

er aspec resent 1 nvent
carbobydrags aﬁd/@r l‘iﬁ’ﬂhﬂdta@bllsmagimm@g analyenhgamsotatem sa@ﬁsﬂe of an

. for or a malfun f t he car.bohydr t d/
individy) SSATAPRR ! HHEAPSH4 CORRRTSORED  REiermtepierce of
MGCAse %r@i‘he(ﬁé eddh@of owerﬁgj RAABLEHIRS ofthe disease or the

I ndr’vi erein a M3C4504 anount in
predlstmmimnlson to one or nore reference sanples is
i ndi cative of the predisposition or malfunction.

MutatiGhse e SRHeaE o 8% A rd@éhfeﬁéve oy gt 1B ERRg! the

W"dtygg%{hsre%%oogﬁg4 35 PCT/ Epzoog}) ooz%ggm’rl%bﬁdhgp”éwmng

otherarms;le insicksotitle e olymoonphisons (B3R oize. craniantsy ofe givgneusieotide

sequegl%&avol yggs(r@iq{ge&tca e&qﬁ%yﬁﬁgggtpﬁ t%ﬁgf;poh)&éﬁ %@{9{‘ fengths,

deletibhs, hﬁvé’«@l%s@tér@éhét@dﬁmta?trormwﬁ éffedtigeae I%T(pR@%loﬁl' beproteln
anal ysis can also be an analysis of the prote
functlarr@ndtthpy ege thereforethe lggwﬁqa@d g tbe 05§eh%@£ grQq:Bposmon for

| ditHprobesk
coray GOUED L TBIRY VG PRSI 30h PP RRod bbb
underjing dibetysiounetaut 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 level, e.g. by means of
the molecular biological analysis of the MGC4504 gene (such as Southern Blotting,
genomic sequencing techniques, mass spectroscopic analysis of the sequence, DNA

Microarrays etc.). The mutations can also be analyzed on the leve! of the expressed
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Yet anot her aspect of present invention concerns a
nmet hod of di agnosing a disease or a predisposition
w0 enosm94dBsease associated with or caused by a PCT/EP2006/002020
mal function of the carbohyérate and/or |ipid
met abol i sm conpri si ng anal yzi ng an i sol ated sanpl e of
an 10 individual for nutations of M3C4504 in
conmparison to a reference sequence of M3C4504,
wherein the presence of a nutation is indicative of
mMRNA log pdd)tehfaw cbfy mlaens of ecijypwing obihe cNAt(egnon thedasis of RT

PCR)ER By ProfiF spbifaeng et oslof sBretis ST BetBS - ar o
wel | known in the art. These conprl se, anmong 15
The r&ERSI® sﬁh?l@'@arﬂb’éh%ﬁﬂ@ aRYerPRERIN.YES (SNPs, i . e.

variants of a given nucl eotide sequence w th exchanges
at single nucleotide positions), polynorphisnms of
A refdrengs bsquerttel e elgs beithe MG C4664 etild. tyBe setjuencai(sseiei @gsabove)

o Py o543 A e s

| 3] bséltRe b
o SRRl 1l e anesse Ui b s

not prasdet inyiiggesdi p@mte@fetbefp@@utatlombtﬁw iggephpa o pepulation not having

e o535 B A BR8N s SR A K Gihonce

assodgtet Withan #icteadstinsk fop deggRpind st disezae). Am:dﬂdmgas%
associated with or caused by malfunctl ons of

th
prefextad isoryasimest tedeferencd ﬁ@qm%'@mw tig avilg té(@ﬁ&@ﬂPenceS of

e performed according to any known net hod
MGC?%@'E% dget?(gf:%ji ng M3C4504, e.g. by use of one of the

above neans of detecting M3C4504 in a sanple. The
Accor’&%g’lid 8 PfefefBd®rgbodimenn af S(Ziﬁcbspec’aofgﬁeeanunVGMMn the

y neans of the nolecul ar biolo
utakoRs ARSI OgE RAIBE i S AV ABPHTEP Y Bhadivity or to

a con’?rﬂgféelggk o M@é%ﬂ‘éﬁﬁ/or%ﬁal R él?ﬁﬁ’g’_' c anal ysis of

€ sequenc croarrays et he nut ati ons
can al so be anal yzed on the |l evel of the expressed WO
Anoth@%p@%é’ﬁ@re@@ﬂt’ iEP2AET O6RR20s athetmBNAfaiagnasirg a predisposition

bt e o A el S e
analy% n#’@@gé:ctlg %%r’ ﬁ/@éhéo s%ﬂfj L il resn isbited RbATAE ©F af ARAVIGUAl,

a sanpl e as d A reference sequence
wheregiara mm@reuen@@%mwm ini danparisersioqareneemEse esferajce samples

is mdm%tlvg)of the predisposition or malfunction.

The activity can be any protein activity implied in one of the functions of MGC4504 as
defined above. The activity can be measured directly or indirectly (e.g. by analyzing

the intensity or extent of one or more of the functions of MGC4504).

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

In the context of the present invention, a kit (also known as “kit of parts”) is understood

to be any combination of one or more of the components identified in this application,
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5 and/or the M3C4504 sequence found in nost
i ndi vi dual s not having the above di sease or
w@e@diosqesi tion therefore (in this case, the rP¢PERIN0€002020
sequence can al so be sequenZe not present in biggest
part of the popul ation but in biggest part of
popul ation not having the above disease or
predi sposition therefore; in this case the wild type
~ sequence is associated with an increased risk for
wh|cl"dan~§e¢dowpbmgd sﬁm@(isi;r@eazaébally,ﬁtoca)wicﬁgnalwrét, a0dpyhé¢le cardontain
enbodi nent the reference sequence is one of the wild
further COMRONENEhces of M3C4504 (see above). According to a
preferred enbodi nent of said aspect of present

i
In the (EBH\A;?%’( r?%%érﬁ m?@ﬁt%tn gﬁklg%(gmgl;l&g% tb?!\s/}??{y §§?ééi% foPtrfe detection

of M%ﬁmetwntbbwwetmﬁ\m'@bw louffers tamid&r reagenistfor detectmg

I Vit 15 Anot her aspect of
MGCEEE Bl st feekaralp sk PR, Boiaridbb G Tbp Bl fopperforming
the réébe@tl\@&éﬂé@:ﬁbh ecHHiqudie car bohydr ate and/or |ipid
met abol i sm and conprises analyzing the activity of
M3C4504 present in an isolated sanple of an

The medinsicanalg anymeEamsrasadefnesr abvieemrbpreferblywecaryprises or is a

n to, one re refer
speciiEBRAGIBHR R gcrmiPE s PSP GR RABETE rbfviog =
MGC4b64 %ble‘{é HYidG §FeAfyMBCAF0Namtiiddyi ty implied in
one of the . functions of M3C4504 as defined above The
activity can be neasured directly or indirectly (
Anothir aspelcl of prgsenhiaventiemsonceros agrethed Qfradapéng rthermeéilcatlon for

the tfﬁ?@‘gﬁtg*ﬁ?&%@ fodhoff %H@??ﬁ% %Sﬂ@?@#ﬂgﬁq ﬁls Bgﬁéeoof)y malfunctions of

the chiRmytifdte andrst Iipid methisstiaat, viferepr &idisofisd sanpld of am individual
di sease associated with or caused by mal functi ons of

is analyeed Borenrméatialy af MQQ%%O‘NPW%[@@W‘Q@ rEnceisrgUgpee andfor
a decg%%%%@(?ﬂ%yﬁ?%ﬂé/or Aetili Bﬁoﬁﬁb‘?ﬁﬁ(fmn@‘omﬂ%ﬁ% a fdferehBe sample,

e présent’ i nvention (al so known as
wherehl theafospgetis Ajjaptedind entationl antir medecigaseshbimeant and/or activity

e.or of the conponents identified in this
OfM%ﬂﬁPé;ﬁPEﬁ%e"g@ B9/%735 PCT/ EP2006/ 002020 17

whi ch are conbi ned, coexisting spatially, to a

ho BB 0o 8yt Bo e Bl churthe i of edication
applikabledonthia indivicatal | igaor emam;aiaéhe determinatismewbetber the individual
can be at all administered or effectively treated with a substance (e.g., an agonist,
antagonist, peptidomimetic, protein, peptide, nucleic acid, small molecule, or other
drug candidate) or a specific class of substances (e.g., substances of a type which
directly increase MGC4504 protein activity or substances belonging to a subset of
chemical compounds with a common structural motif) to treat or prevent a disease
associated with or caused by malfunctions of the carbohydrate and/or lipid metabolism.
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
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of M3C4504, suitably together with suitable buffers
and/ or reagents for detecting 5 M34504 and/ or sanple
wWee@pas€ss on, and optionally a handling manual PEDEP2006/002020
perform ng the respectivel8letection techni que. The
means can be any nmeans as defined above and preferably
conprises or is a specific M3C4504 nucleic acid probe
or a prinmer set capable of anplifying a M3C4504
nucl eic acid or a specific M3C4504 anti body. 10
usefuldios thetreatspeiftorareyentionaf a disense gaseeiatesriith ar aausrstby

malfuﬁ%té ﬁﬁt@%%@% Qﬂ&éﬁd/&ﬂ SJI(? Fn?tég Slidrh ﬁé’g"‘%{‘éor%r |Q§//olvmg cells

sease assocl a P causeé
or tisgtrkfin MIMDMSG@%M e xpaebsdy; duah asanybwyt% apsatiated with

aberrARldoy Adeil O %eéﬂeﬁ'(grhy%a%aﬁt?ﬁhﬁ SoRunaReD HiBrs Ehmsment, the
pharrﬁ%‘% amgﬁ E% e Sl l?”e BAGHEGHR BERSEN aftififAl 8RS gknotype

r act|V| M3CA504 i n conparison to a
and thatfiedieidcel's eegplonse 16 avﬁbe:l@m sompeudd sugkug)sofatiapdividual may be

coni G BB BB NGBS AR Y iy o

theraﬁ%\ﬁld‘f‘éﬁm‘éﬂ&y Q!’ﬂer‘in’ztﬁtlw@:~ @lation Béi@e@ﬁ@lds@tar@blobd bbﬁcd!rhtmhon of the
medi cati'on applicable for the individual, |

pharnescaipgicalhectier dugi Haws.dhe WHaIMaEogFROMIGaI) 'ammdlv'@% ‘permits
the sggg@%r}aﬁ %ﬁ%ﬂﬁé@g%&lﬁg geg oﬁrtfég @rt ?hgla(:ﬁ@a' fbrapL ictreatments

base®BBtd eoEid@ation optiet mdiwdum‘ptgermetypwGwhcplmnnapogawmlcs can
nmol ecul e, or other drug candi dat e% {] B
furthey eudsest losTtieTERGEPRTEbIaS dbpges ahe dhergbic kidifienss

Accor%’@? thy dc‘i’i%f@?ﬁ'ld\%&pﬂro%@t Sk&e%lbh\ﬁftMGGﬁSOzl nucleic acid, or

'ances bel onging to a su hem cal
mutatienponteds o MGTC45@bgemnss &t an tndluﬁ@lual mam ke determinegl toghereby

se|ecggsg&%|@?%gég%t? 3%%3@2%% i;:gc?raq\’\rﬁgtpﬁ%lgft& ﬁ‘?lgﬁjeﬁyof the individual.

met abol i sm 25 According to anot her exanple the

Yet aﬁﬁﬁ'%tradtsgge 3 fpr[e'é‘@nﬂﬁ%lﬂﬁﬂ Sheis IR tdeoPdET4804006r a fdnctional

i ven nedi canent/ subst ance or_ cl ass of
fragmﬁlﬁﬁtr)m«:leatlvésmmsecaﬁmeascmmpohltlﬁa@@”wrﬁﬂgMﬁﬁ‘%ﬁqﬂ ora functional
inhibitory. effec refe S I
fragn&qrfté)&dfeng%tl %grf(fg;(g}eo pgf?%gtllr%actllﬁlwle ?ﬁéﬂt)for the treatment or

prevéYifehiith Gﬁaﬁs@é%@cﬁéﬂe@ﬂ&lﬂﬂér chuknl by aenialhmoﬂoamf deni ng
assay can be used for preparing a pharnmaceutical which
carbohydvienOpid orasolseT/ EP2006/ 002020 18 useful for the

treatnment or prevention of a disease associated with

Furth%rr a%%gcts of p¥esent invention concern the use of a substance modulating the

activity of MGC4504 for the manufacture of a medicament for the treatment or
prevention of a disease associated with or caused by a malfunction of the
carbohydrate and/or lipid metabolism and a method of treating an individual suffering
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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mal functi ons of the carbohydrate and/or |ipid
nmet abolism (e.g., disorders involving cells or
wo e@soes3s n whi ch M3C4504 i s expressed, such aBCT/EP2006/002020
myocytes associated with dberrant or a | ack of
M3C4504 activity). In conjunction with such treatnent,
the 5 pharmacogenomcs (i.e. the study of the
rel ati onshi p between an individual's genotype and

that individual's response to a foreign conpound or
its entgring fherell peits atEbJitaLAN theypthes ha@@lnaul@s@l agplication, such as a
subcu@r{éo%"se?ﬁl?ﬁefrpalr@l W?H@@ul%fr ﬁjé‘tﬁ@p?w lof ?hé:ﬁl&i 8245 b8ssible for
evere' T oxici or herapeut ure ering

ensurmbetsrtargﬁtlrgrtohbe sitenf desd. @thbrblseﬂd addnweeumdude)sakbé, buffers or
cQl ogically active drug. Thus, the

,the . pha
the “kERerﬁg§@éﬂ§8H?'&§t6f the individual permts 10 the

sel ection of effective agents (e.g., drugs) for

The MESH :?Sg rﬁJc(Péqt COrFbRLs tfrraﬁfﬁém oF %ien@ﬁt‘f\?edthgﬁe(ﬁ can e.g. be

cons erat on of the In S genotype

put intohas oitelsg @aotor d:lsatmurésutet h&nacb&lasexpn’eesnetcafralsm its targeting
rop rhate dosages and therapeutic regi

into a el GPhHIRE SRR SRIFSE N SAMG HBY4CHLSHE Fopropriate
promcﬁér%?&%%r%?r@&f Wﬁg%r%%@sﬁeé‘iﬁb genéé whéhadre Xown in the art.

cont ent enes in an individual can be
The udeé MGG4804 ollgd!ra;l@@/tldlas is @lsscposgiipeopri at e agent (s)
for therapeutic or prophylactic treatnent of the
i ndi vidual. Yet another aspect of present invention
concerns the use of M3C4504 or a functional fragnent
or derivative thereof or a conposition conprising
M3C4504 or a functional fragnment or derivative
thereof for the manufacture of a nedicanent for the
For therpgratioetivn of a nmomeenemkiheca‘ctlae ihgredisatsaareogs ustlly dommnyipted with
or caused by a malf tion of .the r bohydeat e 0
sutalie aRaliNgs Qb SHAURY SHIRANSESa Shelt 7S PRVSIBRBLE LRy Sffigh o0

sodluﬁpa‘%ﬁcﬁb EB@tlHﬁ edélﬁm%rél%’élt\ﬁél‘é? dBsrati et A€ protease or

activit for the manufacture of a
nucleawllmml’&m |:Brefenahky apTe’alDln‘eﬂﬁﬂUHOCEmféKbeﬁﬂ(ﬂ @hp@pstatln A Or

di d by a malf
SequeIRING aPBERy A MRS fopRtTErS R RCRT WHRE YoRgu T, fow-
vnscoﬁélsgirﬁgidegr%lépxélw Wastuaic. aéfnéﬁdlhgg)ni’tﬁefkfmﬂbﬁa@nmmlon

or caused by a malfunction of the
carbohydrate and/or |ipid netabolism conprising
Suitablrfurthst additigesaasy fetexaveplepdetiesgaentg, susd @ﬁ:ffmrwxqm@fe, Triton

o Aot 1058 A8 B4, AP Eopetyene
glycol Ble%lgﬁé)roi Yuaf, sticResY RATEXaAGHIOr sURPsd deglacoss, aittgdenic

nucl éotide. Useful are suitable nodificati onF
comp@unddmuqrms foroexampler aﬁw@acrﬂa@ur:htaétglwnﬁ? ©& in particufar taurine

or belfnIShiRg o Bro tds sildhSado&einBBbovine or human serum albumin.

Detergents, polyols and/or zwitterionic compounds are preferred.

The physiological buffer solution preferably has a pH of approx. 6.0-8.0, preferably a
pH of approx. 6.8-7.8, in particular a pH of approx. 7.4, and/or an osmolarity of approx.
200-400 milliosmollliter, preferably of approx. 290-310 milliosmol/liter. The pH of a
medicament is in general adjusted using a suitable organic or inorganic buffer, such
as, for example, preferably using a phosphate buffer, tris buffer (tris

(hydroxymethyl)aminomethane), HEPES buffer ([4-(2-hydroxyethyl)piperazino]
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WD 2006/ 094735 PCT/ EP2006/ 002020 19 its entering the
cell or its stability. On the other hand, a | ocal
wa@ppbiogerss on, such as a subcutaneous, sub derP&l/EP2006/002020

i ntramuscul ar injection, ek¢. or the like is al so

possi ble for ensuring its targeting to the site of

need. Ot her useful additives include salts, buffers or

the like for its stabilization, etc. 5 The M3C4504

pol ynucl eoti de or functional fra ment or derivative
ethanewépb@rw@&rd @rdlOps byjiar (Brinerpdofuetlapiopanestlphonigscid). The

chorcee BPthe 48 & née&r\)e%ﬁf?e‘r% :g?é-h@f@l ?eé%ﬁﬁsc‘ bﬂ e rde@{re?cg bh{‘fér molarity.

Into a ce € specl

Phospheme eaﬁeoi}s sﬂ.ﬁt@bl@ f@‘@](carmdlelufiir ﬁtgem apd irftision solutions (see also
ronpt er s/ en ancers of ce ot eortls ue-specific
Remingiaa $ Phgimacestiealeances ke diion, 198504 @s&ﬁmea%wlefab'e

salts @hbwgﬁegﬁg LSe 855 %. pﬁﬂhgb' e. 10 For the

hedi canent t active ingredients are
usually fornulated wwth suitable additives or

The raedichimeny can betsdminstereddh smy quitpbleotayeationaluhéener, e.g. by

sol ution, . sodr ori de sol uti on,
meangof pral AasPga Jomes, Suich dsq bir XeaiiS ahlats Bk capsigndy means of

the mgb’&u§ﬁ1%?n5rgﬁé§”fBPégamPfé?tfh%rr%%'eyoﬁHéQ)trélrﬁd%t}jein the form of

am nocaprol ¢ aci pepstatin A or sequestering ]
dispositrriessmplartted sinBeMRe gidn, homeanatdf jectiange nfagionm ot gels which

conta'\éte}grglrbgﬁgﬂ@%\ﬁvbs %epvd[rﬁrggai lereg fﬂ{'\ﬂllt &&gﬁ%gﬁgssﬁw B8 minister
the médiching IdcaNly vebraeadd &ﬂe‘é@ﬂ]eaﬂs@rtlc(rl@r dreaspl, descrrbed above, if
detergents, Such as, for exanple, Triton X-1

appropgdiaun ’d‘@of)@yr@mﬂ Ir@pgom@Lﬁor@q)lgzgeq)dﬁ Lyg]egmoge,ahe g@atmgpt can be
carrre§ &?ﬂ%&?ﬁe&ﬁ% $Eh E%h?&grmeﬂlt%é Bfrc g}/é/t%ﬁ{ TS)S Wi makes

exa icrose wtterionic
possrl@l@@wmmally% U@rhltr@usd rfedHaseX@frthe enedioamen’mc Td$ anectncaen for

cxam om0 b BB AT 80 AR SR 2508 AR PRS2 a0

A1 al bum n. Detergents, poI yols and/or zwitterionic
" conpounds are preferred. The physi ol ogi cal buffer
solution preferably has a pH of approx. 6.0-8.0,
Admuﬁireﬁ‘éﬁicbmbh@fuld sujteblyfbeaperfonmeddinga Wag,thatalipays for targeting of

MGCRb0A kbt st (i aruscalit BRBEY ParCZRF ARoe) 9. by

systegﬁgaglﬂﬂﬁrgl}réﬁdfél‘mblddfﬁtﬁf derh8ivesiop fortnuddtisiRtabgatRigt thefmselves

I'n gener usted using a suitable organic or
to sité obnerdhocldsaf (eeg inagtuscalar) drplicatiampf @rm@mmt@nmg

Mec%fﬁ%%sﬁ BEERG PE A MAb BRhePor Epes Tbut fer

([4-(2- hydroxyethyl)prperazrno]
Injection solutions are in general used if only relatively small amounts of a solution or

suspension, for example about 1 to about 20 ml, are to be administered to the body.
Infusion solutions are in general used if a larger amount of a solution or suspension,
for example one or more litres, are to be administered. Since, in contrast to the
infusion solution, only a few milliliters are administered in the case of injection
solutions, small differences from the pH and from the osmotic pressure of the blood or
the tissue fluid in the injection do not make themselves noticeable or only make
themselves noticeable to an insignificant extent with respect to pain sensation. Dilution

of the medicament according to the invention before use is therefore in general not
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WD 2006/ 094735 PCT/ EP2006/ 002020 20 et hanesul phoni c

acid) or MOPS buffer (3-norpholino-1-propanesul phonic
wa@ceiodp947¥he choice of the respective buffer i PCHEREOE2020

depends on the desired buff2er nolarity. Phosphate

buffer is suitable, for exanple, for injection and

i nfusi on solutions (see also Rem ngton's

Phar maceuti cal Sciences, 17th Edition, 1985 (for

physi ol ogi cal | tolerable 5 salts (anorganlc or

necesgagaM the caye@eo%tgg adginisiratipn of Frlaiiéaly ayae/meus prowever, the
medlc%&{gnﬁgalﬁcgfdﬂfg {dqth%qﬁvérﬂloﬁwa%\o%kf BQ\G‘ﬂULéoOB‘ﬁéfWBPé adffirfistration

oral” 'dosa orms, suc
to sud"laaﬁib eitén’otha]? apsillesst lalpprmaﬂal‘pfsomme solutionds obtalned ‘An

menmbr anes, for exanple t nose,or .he ral  cavi i
examplgf By iRPIONIC 214y ER) gSFfﬁﬁgm i Sk, h'he case

of mf%%om&thﬂe J?Bé IcQRfed bIN F57I RPN AE, GHhG sHHIE Waldt whlle the

i caments according to the invention.
adminiistreftiont dzer be oasicdl eutt tor xampietwia a soreallesdipasent
locally in order to treat the particul ar di sease as

AnollsTASPERLOLBIRGFaLBYENST PRars & elid ot dmaomarLnviseal
suﬁerﬁ@l i’gérﬁ%(r% fYa mﬁ?@(ﬂ§p6§ltl&\ trangideas@mhsddrasteBavitt 6r caused by an

makes possible a tenporally
impaizahtarbbhydratebelisd nstabblismedmpisng ©ody ngraé\dwewfably

or 15 ex 44 398 A, EP O 916 336 Al,
mcre@mg)a@ggngggagﬁvltgroqgﬂégﬁg 493 Al . Administration

shoul d suitably be perfornmed in a way that allows for

This Eéﬁ gﬁth&g c8h coMprteldirhist&thgid &n ﬂfdl\ﬁ@(laIQﬁ rfe@thereof an

ra| nor pancreatic tissue),
effectalgesaranunt @fd\ﬂﬁ(ﬁ@manrpmn of nNCleirsanid @éﬁndagewsslb increasing the

MGCE04 Sty Gidte 18T by AP S] 4 Subfiaibs Bof toifféase the

aman@bF’M(?(tﬂlW ﬁ@fﬁeaélfél sitheddSHSOdomnatit yegetimrapyusing suitable
derivatives thereof. Injection solutions are in

vectogi’éneral used if only relatively small anounts of a
solution or suspension, for exanple about 1 to about

A fuégﬁrtﬁsipgﬁ § tr%s?ﬁt @g%?éﬁ? c?rﬁc,ee‘#né, ?hé U?e BPg¥ell h'efngﬁig%ﬁsly

used 1 ger anount
expre:%%lr#gt MET 480455163 fies Riediificatitn <ﬁfaa”ubstemqelseaomme lrmthermse@tment or

prevartion afidiRHasS GSRATRIT WERIO) CRUSSRPHTTATet RS Oh R cdBohydrate
or Ilp@dﬂpgbﬁlg@eﬁcbar&ﬁt&é% %@Freﬁ'ﬁrﬁ%dlﬁfént SRk Well @08 transgenic cell.

rences Tromt fromthe osnotic
pressure of the bl ood or

According to another aspect of present invention a transgenic non-human animal

heterologously expressing MGC4504 can be used for the identification of substances

" active in the treatment or prevention of diseases associated with or caused by

malfunctions of the carbohydrate or lipid metabolism.

A transgenic cell/animal is a cell/animal that carries in its genome a transgene in
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" Ed., Joyner AL, ed. 2000. IRL Press at
Oxford University Press, New York; Manipulating the Mouse Embryo: A Laboratory
Manual. Nagy, A, Gertsenstein, M., Vintersten, K., Behringer, R., 2003, Cold Spring
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the tissue fluid in the injection do not nmake
t hensel ves noticeable or only nake thenselves
wWooinkoeEBs e to an insignificant extent wth r eBOEEP200€002020
pai n sensation. Dilution 3@2of the nedi canment
according to the invention before use is therefore in
general not WD 2006/ 094735 PCT/ EP2006/ 002020 21
necessary. In the case of the adm nistration of
rel atively | arge anounts, however, the nedi canent
Harbon PeessdiNay York; Naansganic Mmeh‘ﬁmmaﬂmwwl Laleatatory dafarydbook

ore istr.ati.o ext nt t ha
Pinker? S5 68, A AR PuatorNenort it A e bRl o offered
as a cEXMBICRI 8Enade by Qé@é]‘eps@@liérré, ery.i(Fhe JAcRrsLawataidly, Bar
sodiumchl oride solution. In the case 5 of infusion,

Harbof,Hdaige) WSAn can be carried out, for exanple, using
sterile water while the adm ni strati on can be carried

AcoorGitlyse 1% A FERTR cfbpotlsthr B SR nERiat ¥ fao B fan be

MGC450aadri anffagimehn ol défiive tRefdot! eithier fititdtiopal oewitR @ndmpaired or
redi sposition for a di sease associated with or caused

abolishgd &CtiPpai red car bohydrate or |ipid metabolism
conpri sing nodul ating and preferably 10 increasing

ccor R B el ArpS IR b T SRR L Hea con
having B%\ﬁéh’f M&T4504 @atwlty%smwﬁredftomﬁﬂddlﬁé@‘swt@ |9rused This
nucl ei ¢ acid or endogenously |ncreaS|Q§%ethe

way, isganbg testad df tr@/@meml@abcorapoamﬁ ket %far%.a%'@a@teméece or
restoré‘%@lotv\%rga%rr?&ﬁﬁ)(E\BSHS@W MLrg4 at the site of
need or Dy sonati1c ge erapy u5|ng

sui table 15
vectors). A further aspect of present invention

The m‘o@lifﬁﬁhﬁﬁ dahﬁbe\m gbeébfmdhﬁdﬂﬁtcﬁf (@ltaig@la)sltmnsennrmemra@y
for the identjfication of sz st.ances active i

stabley, Hba't |Ieé§§ @ Ardesreass MRGRPdactyity dr dis 2RIy de éﬂ"@E?Ct With
other Woﬁ&éﬁés %E‘aﬁ?ﬁ% erﬁ%éé@ﬁghﬂ{‘§eﬁéltnﬁ§ﬁoﬁ%ﬂlg‘é@é’w§ 4GS 4504

met a cording to a preéeferred odi nent,
transdnbtesteebly statedevel e@rsgnmmtlvahbh of MGB4604 diangctipticomart thanscnpt

stabiligaarior MeLBDR duelell Steeuirueini e AtadRCH St fig4sos
translétﬂfn bhigs Pgﬁﬂ’ahgbﬁéﬁél%o@éss%g?ﬂdyarﬂ@aﬁIatlaﬁtdf‘MGC%Dhle

treat nen pr eventi on of I.seases associated wt
posttraaslgéenalynodificationcar ynactiyation of da staijzatigneordy lnhwtwn of its

degraa‘a @?nggibssln%agﬁ ﬁe??@%gé;h% ﬁ%ﬁgl\/{a%ﬂﬂlrglgﬁoﬁwlﬁéer*tlr{e%%'no@lrnutants
of MGC4504, antisense oligonucleotides, RNAI constructs of MGC4504, by generating
functional or genomic MGC4504 knock outs (which can e.g. be inducible) or other
suitable techniques known within the state of the art. For an overview of the above
techniques, see for example: Current protocols in Molecular biology (2000) J.G.
Seidman, Chapter 23, Supplement 52, John Wiley and Sons, Inc.; Gene Targeting: a
practical approach (1995), Editor: A.L. Joyner, IRL Press; Genetic Manipulation of
Receptor Expression and Function, 2000; Antisense Therapeutics, 1996; Scherr et al,
2003.

According to another aspect of present invention concerns the use of a MGC4504
knock-out cell or non-human knockout animal for the identification of substances active

in the treatment or prevention of diseases associated with or caused by malfunctions
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25 addition to its normal set of genes. The production
of transgenic cells and animals as well as the
woe@essHsy vector constructs is well known in PEEFER2006/002020
(for an overview see e.g. 2&ene targeting: A Practical
Approach, 2d Ed., Joyner AL, ed. 2000. IRL Press at
Oxford University Press, New York; Mnipulating the
Mouse Enbryo: A Laboratory Manual. Nagy, A,
Gertsenstein, M, Vintersten, K, Behringer, R, 2003,
of the @tbﬁ)f@prata@rmmewm&lﬁeﬂ' hBCKmEPQlﬂlOﬁml@@e:gEnozﬁc knockout or a

functloA\a_EBBQI%qugT @w@ﬁc\é\/ ng&nes %rﬁﬁg%@ﬂé‘éﬁgﬁ' ni)gggflpt s are %\)Iell known
in the éeadentte &t epd.profdevisYer e gaskrafien bf @n@&wﬁs @@mlpﬁse for

al so offered as a commrercial service g sever a
B

examplg gsfmseedlsc@sgd in fﬁnéremét@@@eplﬁabmoé@wzy gy (@Qpabd G.
Seldm%' &%rap T & e r?t?ﬁp@%%% Jtoﬂnt\mf ef‘éﬁé @g@@f N}%&Eg%%g%ggeﬁng: A

rese rans ehe can
Practufarl agjpfoacm r2“6| Edl. vhiyneeALhed e’mOO ¢RL eSS ab Oxfarddlniversity

d | f
Press JNBURGHTK e 'SEngrfry%rnéi@EPrq aoMEnUAC Nady. A,
Gertséf%‘i*n%lﬁ' WP' Vi‘ﬁkérstenh?(v 'B@? (fi"’\ﬁr a4 e SEFlhd]_'HaYbé\SPress New

ared to 1ts Unno state, Is used
York. Mayeover, krockoats efsyanks offinteesteie iffessd asramqus byccdpemercial

o, T PO A RRABRE R BN T L0,

can be any type of nodification (stable or transient,

Anoth%@é@%?rss@n@m tioh '&%ﬁcér‘ﬁ%‘iﬁh%}ﬁ tﬁrd@@% 888&e.h based ona

tIVIty .e. its abil t0|n eract wt
methodtarmordeé«z@hesof tme gbays hovei methuode fersibe idertification of active

ensi tivit f cells etc 4 15 transcript
substaiicea sUeh Heihvds e 'F°§a”%‘§/ AVt on of NBeAEO4
transcription or transcript stabilization) or M3C4504

Analy%ﬁ@é&ﬂoés %ﬁgﬁagﬁé‘él% yeRed, dd- caﬂ}edtéfsségé | \Mﬁfchcél?lesed to measure

transl 1 on or ItS Posttrans atlona
the activity es somegntisyionsd vlefined target motRrBies (so-called targets, mostly

| at. |
oot 3 B 20090 iR bERY B0 eBhoRécshpratfenl)
pharm'aweﬁltl@élrbdcn%mmﬁa@fpé aellknaeii iatee stiyte thadoﬁssmﬁtcompnse for
ative mutants 20 of M3C4504, antisense

exam@p. jeshamieat anplylicakrpgtheds of sxﬁg@sd{slr}w%@p o5§:artly isolated
comp%r\?&[;lﬂs %atrge gug %éeﬁ?ﬁﬂguég r%eflzg)ﬁﬁ Thikt a‘ﬂ?éﬁﬁbd %Wa%e and

or other suitab
time, inewlhich d{hl@efféammme\sstolﬁithe pmensabmtamfacebhcaraommmndaman be
testedméet Z} gé\an%letsh? assays comprise biochemical analytical methods or
systems, in which the activity of the target molecule and the effectiveness of a potential

to influence this activity, can be determined within a cell.

An assay can be any type of analytical method or system to monitor a biological
process (see e.g. the above analytical methods). Suitably, molecular cascades and
mechanisms representing parts of physiological metabolic pathways but also of
pathological conditions are reproduced in cellular or biochemical (in vitro) systems.
The pharmacological activity of a potential pharmaceutical compound can thus be
determined according to its capability of interfering with or modulating these cascades

or mechanisms.
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techni ques, see for exanple: Current protocols in
Mol ecul ar biology (2000) J.G  Seidman, Chapter 23,
waapplgtment 52, John Wley and Sons, Inc.; GenBCT/EP2006/002020
Targeting: a 25 practical &@pproach (1995), Editor:
A. L. Joyner, IRL Press; GCenetic Manipul ation of
Recept or Expressi on and Function, 2000; Antisense
Ther apeutics, 1996; Scherr et al, 2003. According to
anot her aspect of present invention concerns the use
For thelusa iMdb9reekinge kspetiakyeihe high thinoupbpaihsdteerikgdor novel

phar el PipnBe: BP realaieeREAS be HPEARIEE aBun laredy aiso

scalablé bRd 96b @aUpeeicopBldf preddrt ieveiioR ORIgh QA ut s
e 6/ 002626 T oy Dt o bohydrgat Hfolighp) DL d o neans,

that a n‘tﬁt?@@ap@%dinmt@ ieseridnvertion iseesfogaedin @ vaty skt saale, e.g. on
‘i . s ¢
s, 5o 35, 0B R Mbes LS04 Pl bl Pbel it B
miIIiIitekas d‘ogm t?rfbmmqjit@t?ﬂ@vsnﬂms.fﬂhﬂrs]gawegatdr?@ anfount of samples
nockout s copprise for t di in.
can baAnFed i 5 EDBHI e it BB AYCHB e aaPa B0 Comprises the
scree@ﬁ%gf‘ﬁp to %gfﬁ@ﬁg&( 560 PPIEE N BompBIRdY¥dreder@it ability by

| argeting: A Practical Approach,
mean£oboiel singlogssay. Abe assay 20ptefenaRly svitable far haghh graughput

screeliy F EE s BB Bl oGP BRe R LBt e taroet
molecMe unddriigVsstigatioll Thegipel dfaRkay deper893.g. @l theIppé bbtarget
Har bor Press, New York. Moreover, knockouts of genes

molecote mslgobm@.tpcdy@emmeard@lw%@@&eo eed the “Eadettoil & the
S [ . . . .
paran BB o, e e JEAUAPS AL e el HBHRIned (e

belowf.oncerns a hi gh t hroughput screen based on a nethod
agcordl ng to one of the above novel nethods for the
identification of active substances (such nethods are

Differentdppespi aspaya st pemmonly ésnywndalth@rﬁa%% the art 3 commercially

avaia B PSRRI U 0, “Coneent ration of

defined target nolecules (so-called targets, nostly
Suitatﬂ? QkShRSTRIdiffaieheprpases shcamppas satid ésotbpic drifleorescent assays,

; / 4be .
for exgm?é:\gdjgr%gggsﬁeopwgﬁggﬁcg{ Egs:}%ya(ﬁgﬁéggéfr%g@g%%?ga%%ngf a
el SRNRE o RIPBBERARASE 6, AORYfcAe) Tt proten

receptorsRdihethed unhatieled tgands)t ogether to a reaction mxture
within a defined space and

More examples include cell based assays, wherein a cell line stably (inducible or not,
chromosomal or episomal) or transiently expresses a recombinant protein of interest.
These assays comprise e.g. reporter gene assays, wherein the regulation of a certain
promoter or a signal transduction pathway of a member of a signal transduction
cascade is measured according to the activity of a reporter enzyme, the expression of
which is under the control of said certain promoter. For this type of assay, a
recombinant cell line has to be constructed containing the reporter gene under the
control of a defined promoter that is to be investigated itself or that is regulated by the
signalling cascade under investigation. Suitable reporter enzymes are commonly

known within the state of the art and comprise different types of luciferase or B-
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20 tinme, in which the effectiveness of the potenti al
phar maceuti cal conpounds can be tested. O her
we@op4e35 of assays conprise bi ochem cal anal yPCT/EP2006/002020

met hods or systenms, in whi28h the activity of the

target nol ecule and the effectiveness of a potenti al

to influence this activity,can be determned within a

cell. An assay can be any type of analytical method or

systemto nonitor a biological 25 process (see e.qg.
galacbbeiaaboﬁmtabialoﬂl|Iloas depend ¢s)the Simtailihg asaay buigamprise mostly

as, es and ni,.sns, r.epr.es t f
ool 5y GRS e oA TOT e By Sy b LD Gy B'o- HEK293, Hel A,
COS, RIOONPgiF, ef@ndi tions are reproduced in cellular or
'bi ochemical (in vitro) systens. The phar macol ogi cal
activity of a potential pharnmaceuti cal ound can
Assaysrfos ntwsudegéhmn’taﬂ:eﬂulaom Iﬁgelt@mp@se;a@a LIRR ((fléggrometric

oGS FAL b o BRI GRS . erer

an arg%&?la‘éé?hglﬁt éULMQe §§|ﬁ1@ﬁ1@5dﬂﬂlth el CiOD tameka ghows for parallel
hroughput screening for novel  pharmaceutical,

measyaTpentsds 3814Wéelb|@|§as tf@&!@*tt'@n l§t9f\aé°p4%'&l]<ﬁsb¢% affg) wéthin cells

I
(o9 SR EOBATRK e Rl @R Bpfi ferchiiinbnin) Br haraGRodrPosing
certaift io® thagan&lsy ¢idp Rgaslsay@ abow et g.i fov ardnitoring ©f pdrefoet!wiad calcium
in a very spmall sca 386 0r 1536

usingy e THGrosRrRMeS O Aefd MRMPrapBIRAIEN 7| PRBOF B RbBIYLoring of
memlﬁ:%We Halérllie{ti'ohetf gég%‘éblﬁ@FtW A3 k'(s? IrFﬁ)r‘ﬂ‘\e ﬂ’Vcﬁﬂtohﬁg ®f other

a very anmount of can be anal yzed
intracetiular &ms; ©.9. |zma: on—&;@umhaﬂj@g ldyas kg@wggmtln@ stade of ghe art can be

ri.ses t scre
useo SRR 5% o1 Sroeh SRR Sloet B PR TR iy known
persdieafith Skil@iethal 1gl e assay. The assay is preferabl y
suitable for high throughput 10 screening of chem cal
substances for their ability of nodul atjng the
For tiee trieastiyeroént dfecAMP devels, rﬁageALlelA:ﬁﬁﬂ%@n 35@@S§aﬂ¢%ﬁolaﬂzaﬂon

e, of ass ends e.g. on the type of target
or HT%?%%‘%F”@'Q%’&( (Sé}{tag%;;m ypeptide or pol ynucl eotide) and
the "read out", i.e. the paraneter, according to

For tPé@H@fér i Jﬁwﬁéﬂbﬁ )éhﬁﬁnél%tﬂlw Q@Iﬁlcﬁ@bﬂﬁbl €.gi ttracellular ion

see ow) . Different types of a\F?y
concamea’mmmmm gark ﬂwmb&? ﬁ”ﬂ@leﬁt af @Qﬁsuf%eﬁ{)?f ighgceliularion

concentiat orncsl)ae g YmeRbENE B!)’%niléloégr%ﬂmeés@a% a%‘dﬁﬂ}éseéa?r be used.

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

mobilization-assays or reporter gene assays are suitable.

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

other types of “read out” are well known in the state of the art.
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Sui tabl e assays for different purposes enconpass radio
i sotopic or fluorescent assays, for exanple
wo bweeseence pol ari zation assays (for measuri PQI/EP06/002020

interaction of a |abelled2senber with a non-1|abelled

menber (e.g. the interaction of |abelled protein 20

receptors with their unl abeled |igands). Mre exanples

i nclude cell based assays, wherein a cell |line stably

(i nduci bl e or not; chronobsomal or episonmal) or
Accordingrisiomet prefesrgut esbedinaentenf i diffenéntraspleetsnofgfresent invention,

terest . These assa rise e. eporter gene
MCCAH IS eiuae o b Pt FTacs rat beuad FaP IsqpBagTelecule:
or a signal transduction pathway of a nenber of a

In the %bﬁf@(lt of ffﬁé‘?rﬁl%ﬂbl?r’thgffeﬁfi‘sl%%?ed ﬁ]d@rﬁﬁ%m gg%@xﬁgfys \g/?tﬁgespect to

he activit a reporter enzyne Xpr
MGC4:ﬁO4 vifechta MGE#féM pdlgnuciestides «nfpcslwebtmlstmjrrﬁled from natural

F h f nb ]
soured¥ 7 Welles i sRempiarin dBRALS ARheranghe g puftiod

compritea BAAR plififcatP iy REI 9k aac&ﬁf)lef@guﬂf’é%m%h??r that is
to be |nvest|gated itself or that is regulated by the

signal |l i ng cascade under investigation. Suitable
The prapacaticar o’enez:yn@énarrt@odwewﬁde;orwlymmmmetmd)lecullee and the

of the art and ris iffere pes
purificBlih Bt Ratkalf Sfcuris i ten Fo5t b aissut) o uGdes s
prepaﬂﬁabac‘df%md@ﬁﬁssu@éitekélteusqﬁén khd)\nﬁifo ﬂﬁaoﬁé\r@oﬁfbftskm iRt art (see
ssay but conprise nostly cell lines that are
e.g. aléaépestandeaééteé@wrehﬂedmowb cultlvate such as, e.g.
HEK293, HelLA, COS, CHO, N H 3T3, etc. Assays for
neasur. i ng t he l?trace

Thesqu_qrﬂE{I?e @ofag?ﬂé ying pglyp %oﬁlaggpgﬁgsweégﬁnﬁ{h via tﬁe%olymerase
chain fsHBIRhYPAR)Yorthal thaid ef fhleo;mm/@h@@ geAbniRe ¥ 66@ihg Wmleohde

wherein an argon | aser ght source conbined with
sequepees @ad@@syaﬁeqt@rmcm\@g poihepRipdHred pOWBH§|@PE%$1tfbh¢S¢ cells

(see €; @%t&ﬁéiz%rﬁmtértaﬁfrﬁ Ifsﬁ{b%&@!}vl)]' on signals (such as Cat+,

‘euronal cells or other ceIIs
(e.g. cells reconbinantly or naturally expressing

The POR fsarin ﬂﬁo@@@ﬂﬂ@l@ihat EhbbBRsahe apscifitlapmplficgtion of sequence
nmoni toring of intracellular calcium 10 using certain

stretchbidus MORBSEE STBIReS) gn@mﬂﬁwnﬁeﬂemqw %‘Ha?hg@él"”t For

ampllfghggggas ggjleﬂge of ch@@@i’%@?‘?&ﬂgle?%tﬁﬂféoq?N Srhg%cﬁ%%c (blifhers”)

are useal, nanfeH dalmal mmplem'entaygo tae Beqoenemshremhes)frhmingim

kno in the sta t c n
polynigpRiie Pedies 4O Ha B M. f s etk mPTaiRan sither be
DNA GHRRRANBY dHo@emgt ®fined sequences of lncubatlon steps at defined
temperatures and of defined time intervals, that are repeated periodically, the

polynucleotide of interest is amplified exponentially.

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

DNA and RNA templates, also cDNA templates can be generated by means of well
known standard procedures (such as DNA templates cloned by aid of cloning vectors;

the preparation of genomic DNA or RNA from culture cells, tissue, etc or preparation of
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persons wth skills in the art. 15 For the measurenent

of cAWP |l evels, e.g. ALPHAScreenTM fl uorescence
w@odoat947at i on or HTRF technol ogy are suitabl epCFHEP20061€02020

determ nation of ion channél activity (which contro

e.g. intracellular ion concentrations and can thus be

enpl oyed for neasurenent of intracellular ion

concentrations) e.g. nenbrane potential sensitive

assays and dyes can be used. 20 For neasurenent of

cDNAGRERsach isv)'uto;e,s of. Fy\lApéWP seeasly. ¢éne belowf standaethiiteeatbse) and can
nmean

also bpguRharas) DI CHIBETGAALPPIBE: PlIShEP STONEERAN,TatRbene, stc.
Suﬂatflf Bafik l%r arﬂf@ﬁzﬁﬁé@% v@élleassﬁédcﬁgh %rot%@blsq’SF BEAbIMAhY ¥e PCR are

rotein p OSp ory ation e. Ki nase activit
knowrf lmtbemam eowmratallyavatbablasasaysll drhe regictiem pegdust gan be

purfieongeHeBIRe T e Fodcod b AR Ear BALEM SricaRel)
LANCE assays (Perkin Elmer Life Science) or the
Anot ﬂkbe%f RAFRASERIE BEiyAiEEIMEPEEAE UshiRG BRYH desired

ScreénTM by “Packard Bi'oSci ence) are applicable
seque@pbandn;qmﬂmnuastsmpw or pafiiet pusifiesdionrby means @lﬁﬁtandard

methadlerF BpabBB A0 207t MR, e Flociy s g Hetnto

expreSBR VbR afl th@goﬂﬁp%bﬁdwhreaémeé&d)fn suisdHenhost organisms,
i nventi on, , the derivative or fragnent

preferahlyrsiogle el waanises like sitapleottriag ohBReelipeT yﬁﬁst fillowed by
the suFSRh G BmpBisot BHFD! bificahBE A HThohPRAMED, ot ers

to MEC4504 poI ynucl eoti des or pol ypeptides purified

The nfétﬁﬁ&@ébé’dr@inéto&ﬁéééﬂ&na@nﬁmi tarps.gp beiderieimeeasnd bivwhemical or
ol ecul es (wherein the termpurified conprises a

cellulgraassedll purification as well as a conplete
purification). The preparation of reconbi nant

ept.i.d [ I I j : e
mecBRd BB e G ba TRy BG S bbHS HPHRE BRu3Pas™S: is soeciic
purpo@@'dc&oﬁd’ nd ke 606 of ffe Wifelrerdsaspbets qfrtb@@r@etertbm\m‘ntloel Preferably,

or ssue extracts is well known to the person of
MGCéW‘} IS hmﬂﬁﬂéﬂﬁpﬂ Pdee 10 e.g. also the standard
literature listed below). These conprise e.qg.

o L S e e bl
PrefefaBl i thb @dlgritzttideaongmifesgrmangisic beot i de

a. SEQID No. 1

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

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

d. A fragment of one of the sequences according to a),
b) or ¢), coding for a polypeptide with MGC4504

function; and coding for a polypeptide comprising or
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sequences and the subsequent cloning of the produced
pol ynucl eotides in host cells (see e.g. standard

wo pdoengt7ss e | i sted below). 15 The PCR i s an i nP@I/EPI06/002020
techni que that enables the28pecific anplification of
sequence stretches having nucl eotide stretches of
known sequence in their 5 and 3'vicinit. For
anplifying the sequence of choice, short
si ngl e-stranded DNA nol ecules ("prinmers") are used,
whi ch are conpl ement agonsissinglof the geeuercasacesrdingso SEQ 1D No.
fram ng the pol ynucl epti de sequence to be anplifi ed.
The pol ynucl eotide t | ate can either be 20 DNA or
RNA. By choosing def i nedqsemtecasrediromneneat thersesjuenses
at defined tenperatures and of defined tine
intervals, that are r3gsesding toa)iRarkan by means of an
pol ynucl eoti de of int j [ J.fd [ :
Sui tabl e priners can %g;%g@%?g?gg déﬁﬁ%a@%@%éﬁ)ihgﬁm the
synt hesi s accordi ng tmuckedtide dorobvangpri®notol sot slelp due to the

prinmers are al so commerci al | ilable by different . ,
suppliers, 25 such & %r%?yo&/etgﬁg@g@_lc eaﬂlﬁpﬁ&:h is coding

tenpl ates, also cDNA feBRlAfptiddWileMESOS5d Rhdayn.
means of well known standard procedures (such as DNA

tenpl ates cloned by aid of cloning vectors; the
A preferredaroiynumbeatidegfeagment iDitie ragidat ficconding touBeQcié) Ne, 14.
ti ssue, etc or preparation of WO 2006/ 094735
PCT/ EP2006/ 002020 27 cDNA from such sources of RNA_ .
The tespt"strirgancye dgscrings st senaitanghat i P die sRaciligihy of

hybm@ra’iﬁngﬁ M(;%@@g of & emgwwsﬁ&écﬁhuagmda@ holeSHgs as

onega an at agene,” etc. Suitable burfers and
enzynmes as well as reaction protocols for performng

A nudleie FRnvlecul&ranhybridizbdo ainbtrerduckzicracidi rablegule when the
avai l able as well. The reaction product c

be 5 .
singleyaifandieadonys hBRH Mol €20 FRIR! kT SHRHIF CSRPAN or
("ann?ésl I(ﬂﬁg}aé gﬁ‘s}%ﬁ%i%ﬁﬁé|T|)oc§3ndgid?\'§%gﬁénd@{t®9teﬁfp@§ﬂﬁé ahbnénic strength

ol'ynucl'eotides i's the cloning of a desired
of theszmuemdingamediuns) uosagurew doohts! sirandsd peglieicacid molecule.

Jpurjfication ns of st.andard. r .
rybriffgatan ety BF P ey o A0k s RB ARG ruieR commise
comp@rﬁerﬁb@f‘;@éﬁdéﬂc@s. DEpPERGIRY On theGeidedafnédling conditions, the

pol ypeptides are expressed in suitable host or‘galgi SNs, .
stringeocypeenaitians ymismajeleceeivesndhfibaes B« 8osepieaftaout preventing

strai f teria or yeast, followed by the
doublg, 3t ajgﬁf]aﬁ(%}i‘pl ete or partial purification of the

pol ypepti de.

Stringency, and thus specificity of a reaction depends, inter alia, of the temperature
and buffer-conditions used for a reaction: Stringency, and thus specificity, can e.g. be
increased by increasing the reaction temperature and/or by lowering the ion strength of
the reaction-buffer. Suitable conditions of stringency for the hybridization of nucleic
acids depend on the length, the type of nucleic acid and their degree of
complementarity. The variables are known in the state of the art. The higher the
degree of similarity or homology between two annealing nucleotide sequences, the
higher is the melting temperature for hybridization products of nucleic acids with those
sequences. The relative stability of nucleic acid hybridization is dependent according to
the type of the single stranded nucleic acids forming the double strand:

RNA:RNA>DNA:RNA>DNA:DNA. For hybridization products of more than 100
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The net hods according to present invention can e.g. be
perfornmed as a biochem cal or cellular assay. M3C4504
weamshbei7deri ved from any sequence avail abl e t he€T/EP10061802020

for its specific 15 purpos@faccording to one of the
different aspects of the present invention.
Preferably, M3C4504 is human M3C4504. According to
one preferred enbodi nent, M3C4504 is used as a
pol ynucl eoti de. Preferably, the polynucl eotide
nucleofiohgs indengtty, equatorss for chicRating tBEGeIDnbempetaturd are known in

uence c f h th
the ] R A B B BTt T8 o oA SE peutaton of he
meltif @nSEratUre 818¥ &mﬂedt% aRgiiagyth OWhardi® dofn
HIyGCZLSPEé functi OFI?I 25 cn A s‘gg%ence (rjerl vgﬁ@w%‘r%nbg © more
imporé@uence according to a) or b) due to the degeneracy
of the genetic code and is coding for a pol ypeptide

%ﬁqﬂt hﬁpﬁ%ﬁ%ﬁgé%@:%@%&h% Iko Egraa fI(T)%E%ndD %ﬁ%{gﬁ@aqlkgﬁshp}ciﬁcity) exist

for ex%%d@qph'l‘g@rlmzbhomé@&n%ﬂ Aok estpantureddi2xg Ssolation.
pol ypepti de conprising or WO 2006/ 094%

Condions EPhigicsitingency CQ‘BPU%@@LQEH ngpristizatios r@@@ty@rmab68°0 in
or ; e. A sequence derived from
0'1)(%%388 Cfﬂ"é) §Q§f§ﬁ%@§]' accordi ng toa), b), c) or d) by

nmeans of an 5 exchange of one or nore nucl eoti des,

In thé"@tﬁﬂ@kt"bftd‘r@seﬁtqﬁ%@ﬂtdn%e%ﬁﬁ ARaRidisng dhder conditions ef Mnngency
he degeneracy of t enetic code, and
refers tD cmwmr@ws foo theappdeypag Qfethwgwhrlﬂ@@hgnmewmaraﬁqthepfollowmg

wash e;grr%%{eﬁar%) %k é@%ﬂ r%?c]t\%&?dé§mtes'vﬁtﬁ Qﬂegéw, 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 Protocols in Molecular Biology”, John Wiley &
Sons, N.Y. (1989), 6.3.1 to 6.3.6 (see also literature listed below).

Hybridization under conditions of stringency within the different aspects of present

invention is preferably understood to be:

1) Hybridizing a labelled probe with a nucleic acid sample to be analyzed at 65°C,
or in the case of oligonucleotide probes, at 5°C below the annealing or melting
temperature of the duplex consisting of oligonucleotide and sample (annealing
and melting temperature are in the following understood to be synonyms) over
night in 50mM Tris pH 7,5, 1M Nacl, 1% SDS, 10% Dextran Sulfate, 0,5 mg/ml
denatured salmon or hering sperm DNA.

2) Washing for 10 minutes in 2xSSC at room temperature.

3) Washing for 30 minutes in 1xSSC/0.1%SDS at 65°C (or in the case of
oligonucleotides: 5°C below the annealing temperature).

4) Washing for 30 minutes in 0,1 x SSC/0,1%SDS at 65°C (or in the case of

oligonucleotides: 5°C below the annealing temperature).
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10 The term "stringency" describes reaction conditions
that influence the specificity of hybridization or
warweapi7ay) of two single stranded nucl ei ¢ aci dPCT/EP2006/002020
nol ecul es. A nucleic acid nmddecul e can hybridize to
anot her nucl eic acid nol ecul e when the single
stranded forns of both nol ecul es can anneal under
suitabl e reaction ("annealing" or hybridization)
. condi tions (dependent on tenperature and ionic
Oligepy desi@edolytisientidecanttipieierablyi DNA-fragrhents leavieyia length of
I i.C id nplecul e. bridi zati on
15 o B 2B BB TR A el erierabife s flefediinass
accordimgptd the formuial e nk #nymBEAUEASTES+ 4RGRAAMEAST & C)hE.
sel ected annealing conditions, the stringency

condj tions, m smatches between the bases are possible
For pighafthg a gxevener 8. X&Sibl@ anyt ether kiodriSSM dildfon), e.g. a 20x

. ' e o o i .
SSC ROl hfoRls 409640 M e-civte
2H,0buf fer-condi ti ons used for a reaction: Stringency, and

thus specificity, can e.g. be increased by increasing

the reaction tenperature and/or by |owering the ion
Beforg perfefmmingof a;hdridization saaeliaT, dhe pelynualebtidesart, tif wassted after

perfofng bARRARNe e dIE B SBLIHeM BN niEHels pro
(RNAp)hei withie d redectaiphbetioosap e atior (Ethbhyslofrd)}edét@liﬁigpirggsgf?grgd to a

. tﬁnown jn the state of the art. The higher the degre
suitabje ”%?’H%’Pé\% ?ﬁ-&nsﬁ%@r Biiposéeipee membranen sibridigation is
perfolttéd QQEPdaesﬁ%ﬁ?%%ﬂed bp&e.@&%ﬁe faﬁeﬁng ftgﬁ{lﬁci{qtgigsc are e.g.

_ tenperature for” hybridization products
radiogglivedakelting ontabellingstpirgiesrestarce dyed. iThe sobbiis atsinglé

svan e 354 ARy AR SR 2555SH i By or beng

Iy uitdeliranddd and hash ' : : : : -
Heua I’%i di zazt?on pr odSct g%%g%a%% 2 Odéaﬁ%gﬁg%n This

probedinste thes oo RNAZRMpIe! (whidhdis slsmin singlelstrangedtstate} by

trﬂgu ng the nelting tenperature are known in
meantgﬁgbgré‘%ﬂé or'shorter hybridization products (e.g.

ol i gonucl eoti des) the calculation of the nelting

Accordgipierapriterres efreenaent oltheldifereAnNgspectyBEpRISRNt invention the
Jn smat ches becone nore inportant. 5 Conditions of |ow

conditigny eigHegenayRIe sanstions afdugh sWwoaRey.-hybri di zat i on
specificity) exist for exanple, if a hybridizationis

AdRBHiRG T 9nBthet BRBIMAIBRL REEG5bA i€ts55a8 Y M Sstide. Preferably

the polypeptide is encoded by one of the following sequences:

a. SEQID 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:;

c. A sequence derived from a sequence according to a)
or b) due to the degeneracy of the genetic code and
coding for a polypeptide with MGC4504 function:
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Conditions of high stringency conprise e.g. a

hybri di zation reaction at 68Cin 0,1 xSSC and 0,1 %
webBesed78t i on. I n the context of present i nvenPCDREP100€002020

term "hybridi zi ng under conditions of stringency” 10

refers to conditions for the performance of the

hybri di zation reaction and the followi ng washing

procedure, at which nucl eotide sequences with at | east

50, 55, 60, 65, 70 and preferably 75% or nore

conpl ementarity typd. C@lﬂré(grh@ﬁﬁbfbt’fé’@fﬂh@'s@%@len&'_@@accordmg to a),
choice of such conditions for a given set of nuclel

acids lies within theb$RlF) coding fa\m*mtld@rwlithsMGC%M
and suitable protocol g, d&?@ nbe found in well known

I iterature for standar het hods |i ke, for exanple,
"Current Protocols 8. nAl\:tﬂcp;Ielmlcardeﬁiverﬁl@‘m oné @ithe\stGYerfees
Sons, N. Y. (1989), 6.3.1 t 636§see also literature
listed bel ow). Hybri d?E%‘?rF'm‘iS’r@eP Qi) by raeans of an

stringency wi thin thegdidd Nor@@ﬁﬁbﬁe AlicBbEGES Wherein the
invention is preferably understood (il)

Hybri di zi ng a | abel | etugleotide wikclargenisaiatioc nat sdlely due to the

sanpl e to be anal yzed 65C t he, case of. . :
ol i gonucl eot i de pr obeg%%?e@eyﬁiﬂlﬁ/\p?rl’é' alalnﬁd"”UPh is coding
melting tenperature @frd pé semi@wﬁ@m@hso@ fi@hction.

ol i gonucl eoti de and sanpl e {anneallng and melting

tenperature are in the foll ow ng understood to be

Accorgineoteyyatjaneiter prafegrad embediments iP@ mHy e rtidelddrivjarides dodonsists

o on R PER PPl 658 g (o 16" ot T8 1T

2xSSC at room tenperature. 3) Wshing for 30 m nutes
The digtas%2BcbBial @kith 3 c@ﬁgecﬁ 8y d Ma‘fnﬁctfcﬁ‘ﬁ@f tﬁfa Carbohydrate or lipid

ol i gonucl eoti des: 5C bel ow t he anneal i ng tenperature).
metakplispaisHiraerably Bmalfungianof themlucosespetabolistDsbasits siislipidemia

( . ol L go [ ; .bel ow the .
or thearﬁﬁgdg?llhé Iggﬁpcgrgzp e §E ﬁhrag))e?%%%ﬁwsgﬁ%fggghoﬁ of msunn action and
more BESTeFND 6pe0D308pe Bhiabetameditgobr Hhealiffssistance.

pol ynucl eoti de and preferably DNA-fragnents having a

l ength of 15 to 30, preferably 20 nucl eotides. The
In theafﬁu@wmgnﬁwet iaMpRiicn isrdescebed irepiera detaiby meains of cifferast

+ T, er of G+tC)C.

exam %r%%t@pugﬁ% é@%@&nﬁ{ed%yoﬂwﬁ%éé E‘ﬁ)llrﬂéga)\ny ot her ki nd

of SSC dilution), e.g. a 20x
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5 SSC solution is diluted accordingly. 20xSSC consists
of BMNaCl/0,3 MNa-Ctrate x 2H20. Before performng
w@booa/obwhs | di zati on reaction, the pol ynucl eot i BEBFEPR2086/002020
if wanted after perform ng3zl ectrophoretic separation
(then: Southern Blot (DNA) or Northern Blot (RNA)) or
W t hout el ectrophoretic separation (then: slot or dot
Blot), transferred to a 10 suitable nmenbrane, e.g. a
nylon or nitrocellul ose nmenbrane. Hybridization is
Legeﬁ%?@ﬁﬁhﬁ@”&#ing a suitably |abelled probe. Suitable
| abel l'i ng techniques are e.g. radioactive |abelling
Taméﬁ,labelling usi ng fluorescence dyes. The probe is a.
singl e stranded pol yri bo- or pol ydesoxyri bonucl eoti de
Affyrizgind GepThip® MraRiie Mo’ .
y doubl e st'lfaﬁdz‘lerf and ﬁfal\glﬁ%{%dede%eﬁag g?%'&hé“ﬁ%rﬁﬁaégphcates of
lean ipguldesepsiiive ¢aitrolTand obese instlie resistimtion didbetioND Prats,
RNA sanple (which is also in single stranded state) by
Tabb@ﬁgns of base pairing. According to a preferred
eribodi nent of the different aspects of present
QuantiNies réAtirh8 P CR P EN/ i iR Ay
s Sam R Pl S BRI s GE chhfEiS and
Obesefv@@wmnesﬂ%tau&@rddraéeﬁc goRyeépt i de. Preferably 20 the
pol ypeptide is encoded by one of the follow ng
TapleSfOuences: a. SEQ ID No. 1; b. A sequence capabl e of
Rybridi zing with the sequence according to a) at :
AffymeaddGEh@This® ahaNssi ' ' Cicf
y cadi ng for %@ ggwﬁ'&dﬁgﬁ%ﬁﬁ?ﬁr}é %%%%%%)fgﬂfq ﬁ%cc{'fegﬁ‘g”&’?d model
0fWP%2§Eag@ﬁ§e derived froma sequence according to a) or
b) due to the degeneracy of the genetic code and
codi ng for a polypeptide with M3C4504 function; WO
2006/ 094735 PCT/ EP2006/ 002020 31 d. A fragnment of one
. of the sequences according to a), b) or c), coding
Figurg & a pol ypeptide with MSC4504 function;

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

Figure 2:
Stable expression of HA-MGC4504 in L6GLUT4myc myoblasts.

Figure 3:
Subcellular distribution of MGC4504 in cytoplasm and nucleus of transiently
transfected LBGLUT4myc (Figure 3A) and RIN-5F (Figure 3B) cells..

Figure 4:

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

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

Figure 5:
Coomassie staining of different samples harvested during expression and purification
of soluble GST-MGC4504 protein.
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e. A sequence derived fromone of the sequences 5
according to a), b), c) or d) by neans of an exchange
w@booe0e4765 nore nucl eoti des, wherein the nuclBOL/EBR®06/002020
exchange is not or not sol eBy due to the degeneracy
of the genetic code, and which is coding for a
pol ypeptide with M3C4504 function. 10 According to yet
anot her preferred enbodi nent, the pol ypeptide
. conprises or consists of one the sequences according
Figure5:SEQ ID No 2. The disease associated with or caused

: 3 [ O c ohydrate or |ipid
Figuidle/ SSReT 206 PePtas 56 5“0 RopaRifins o b+ e iferenssi tines in
2 tramsiatad-iefopherdualludhierhddidiRicR gefib 438y met abol i c
. syndrome or di abetes or any other “nma func¥| on of
Flgur,e,{i:]i“ ¥pesrnerdal defgrmmation of theMSGH5Y4 tymepronmtet witkin2
[ ' i j i n_ resistance. In the
MG OB T BoRibl 3 71 B L Seiing BTt thicetakemmoter
fragnigntsriratransienti9é-fweslieformatd il Gferaks JFRRA
limted by these exanples. WO 2006/0 47rt35 brl%ste@s RPHEK293
cells.pcT/ EP2006/ 002020 32 Legend to the Figures Table 1:
Affymetrix Gene Chip(r) Analysis of M3C4504 gene
Figur8XPr ession in nmerged replicates of lean insulin
sensitive controls and obese insulin resistant or
Codinyj 8bquénce BFhurats MGCHSDUESEQ Min i)t ative real -tine
PCR of RNA sanples fromlean insulin sensitive
. cantrols and obese insulin resistant or diabetic ZDF
Figure&'s. Table 3: Affymetrix Gene Chip(r) analysis of

Do ST IS |SEEFNTDAE
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levels in a selected subset of different hunman
Figuréi9ssues. Figure 2:

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

Figure 10:
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)
and probe for specific hybridisation of human MGC4504 mRNA (SEQ ID No.10)

Figure 13:
Primers for cloning the human MGC4504 ORF from cDNA (SEQ ID No. 11 to 13)

Figure 14:
Fragment of human MGC4504 cDNA sequence comprising the coding sequence (SEQ
ID No.14)



15 Stabl e expression of HA-M3C4504 in L6G.UT4nyc
myobl asts. Figure 3: Subcellular distribution of
wOBWEEO4735 N cyt opl asm and nucl eus of transi ent PET/EP2006/002020
transfected L6GUT4nyc (Figuse 3A) and RIN-5F (Figure
3B) cells.. Figure 4: 20 Figure 4A: 2-Deoxygl ucose
upt ake assay and increased insulin sensitivity of
L6G.UT4nyc HA- MCA504 cells. Figure 4B: Insulin
secretion assay and increased basal and gl ucose
stinmulated insulin secretion of R N 5F HA- M3C4504
cells. Figure 5. 25 Coonmassie staining of different
sanpl es harvested during expression and purification
of sol ubl e GST- M3C4504 protein. WD 2006/ 094735
PCT/ EP2006/ 002020 33 Figure 6: Figure 6A: Activity
of the M3C4504 5' - UTR positions -4311/+1 in different
cell lines in a transient 96-well format
dual -1 uci ferase reporter gene assay. Figure 6B:
Experi mental determ nation of the M3C4504 core
pronoter within 5 M3C4504 5' - UTR positions -4311/+1 by
assaying different truncated pronoter fragnments in
transient 96-well format dual -l uciferase reporter gene
assays in HEK293 cells. Figure 7: Coding Sequence of
human M3C4504 (SEQ I D No.1) 10 Figure 8: Derived
am no acid sequence of hunman M3C4504 (SEQ I D No. 2)
Figure 9: Genom c Sequence of human M3C4504 (SEQ I D
No.3) Figure 10: 15 Priners for specific
anplification of rat M3C4504 nRNA (SEQ I D No. 4 and 5)
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Figure 11: Priners for specific anplification of rat
beta actin nRNA (SEQ ID No. 6 and 7) Figure 12:
w@rooamp433 or specific anplification of human MECHEB2H06/002020

MRNA (SEQ ID No. 8 and 9) 2® and probe for specific

hybri di sati on of human M3C4504 nRNA (SEQ | D No. 10)

Figure 13: Primers for cloning the human M3C4504 ORF

fromcDNA (SEQ ID No. 11 to 13) Figure 14: Fragnent

of human M3C4504 cDNA sequence conpri sing the coding
Examplgsience (SEQ 25 ID No. 14) WD 2006/ 094735

PCT/ EP2006/ 002020 34 WD 2006/ 094735 PCT/ EP2006/ 002020
Exania 1Exarrples Exanpl e 1: Gene expression of M3C4504 in

i'h vivo nodel of insulin resistance and type 2
di abetes 5 Materials and Met hods Animals and sanpl e

Genddénassibh Of M(‘?@% 'ir? R qin gmﬂéd?lqu?%qﬁﬁn%eisfaﬁé%cgq%gﬁe 2

Di abetic Fatty ( rats
dlabeltﬁi?eternat es (G, /’>) were purchased from Genetic
Model s. The rats were housed in pairs at 20C on a

12-h | ark cycle with ad libitum access to water
Matela%la @?&W@érd rat diet (Altronin, Germany) _

containing 4% fat, 64% car bohydrate and 19% protein
Ammé@%rﬂ‘%ﬁ’iﬁ%ﬁ?rﬁﬁg&%ﬁ“ val to allow recovery from

transport experimental procedures were conducted
according to the German Aninal Protection Law. After 2

Age- rhaB;heﬂegmaps, eNob&deathls ZNBkSDWBESC Ftbﬁwzgpfj%ts (Gmd faffa) and
of | uorane anesthesia and the aninmals were kil

their '@@P\}'ﬂ@anatﬁ%ﬁwaﬁ{%wvemwr@b@%ﬂd fiompcenetic Modets. §hesret$ were
nousdly S5E R Y8820 ANCRRAGEIA B, B LTSS t weter anc
standard rat diet (Altromin, Germany) containing 4% fat, 64% carbohydrate and 19%
protein for one week upon arrival to allow recovery from transport. All experimental
procedures were conducted according to the German Animal Protection Law. After 2
hrs starvation, blood samples were drawn under isofluorane anesthesia and the
animals were killed by cervical dislocation. The total number of animals used for gene
expression analyses was 34 animals (6 weeks old [n= 12 animals], 7 weeks old [n= 12
animals] and 12 weeks old [n= 10 animals]). Tissue probes were excised rapidly and

snap-frozen in liquid nitrogen and stored at ~80°C.
Affymetrix Gene Chip® analysis:

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

20 described in US 6,177,248. In our practical application, the used micro arrays contain

25

desoxynucleotide sequences that represent approximately 8000 known genes or EST
clusters. Each gene or EST sequence is represented by up to 20 pairs of
oligonucleotides, each pair consisting of one oligo that matches to a segment of the
transcript, and a control oligo that contains a centrally located 1 bp mismatch. For rat,
3 arrays (RG U34A, RG U34B and RG U34C) representing approximately 24000 gene
and EST sequences in total, derived from a database of known genes or EST
sequences are provided by Affymetrix, Santa Clara, CA, US. 150 mg skeletal muscle
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30

ani mal s] and 12 weeks old [n= 10 animals]). Tissue

probes were excised rapidly and snap-frozen in liquid
woRtcogess and stored at -80C. Affymetrix Gene Bi/PP10)6/002020

anal ysi s: The general use of6oligonucl eotides arrays

for gene expression nonitoring has been 20 descri bed

in US 6,177,248. I n our practical application, the

used mcro arrays contain desoxynucl eotide sequences

th resent roxi mately 8000 known genes or EST
probesg @&t %]P USEH@W"&&E&V%? Iyset lQleaGﬁn KLTsbuderwite anddtrafurrax

homdéjg!serr]ﬂ;zl‘ésrt%l@anrﬂ@ oﬁgng{e! l%ﬁ?{ﬁ&ﬁ{’ééhﬂﬁﬁ 'gott%g EA\P@EB%W? tigsue lysates

was isplated Wéthiag@m Rl\mfaisyaqtqnnmrmig pote)fadd Rt digEs M. T.'ﬂ\lafée dlgestlon
ate smat ch. For rat 25 3 arr

and a{t@c{@ egrp,l&? @@p@@come@@@]byﬁ@e manufacturer

(Qlag@hpfm?@t %Heééboﬁég% HRINA gntlﬁéglss\ﬁgtéeﬁ‘%rfgr@p WC%FIqO;,Lg of each

derived from a data ase of known genes

total BM4uesing SupeeS g8 3IER Tyolyhbpaset sysxemfémwogargraad AV (dT)za

prime Ay 38 a7 oGS0 VBB et 83%5@%%%@%: PDouble
strand ¢DOM Wﬁs@h@@@ﬂcﬁb?of@#ﬁfe%raqetd ﬁé\/\ﬁé% %?t th lgrec:%atéqn and

honogeni zerd&]an e and Kunk
r GSUSRRMW il 2 NAss-tﬁlteel Wam eBlotlmiﬂDT sodatqggP labbhe@cawlnwas

transnﬁ’ﬂ%@sﬁ \)‘tﬁcg u'gﬁgl lg@%r ﬁ%ﬁ@éﬁN e'ﬁrtg:ﬁ\ggngttleqpeggtg Kit (Enzo
Dlagrfo%ﬁmndﬁdnﬂéd EBKIAN&@WC%M eancﬁeﬂ'@n?g?@c (PlﬁttﬁﬁtA@gﬁots of
syn

second strand hesis were per
everydptab BN apdchiNARM&re sIanjtosep betore iqpd B8Irieah purification step by

- BRER e L ARS8l B8 A TEEAD Ao AL s

(Agileat)i g@fi@ SRNA Baiipfis\eeRAfradERlc) atd4 endr %@% \gﬁﬁtOmM Tris /

henaol - chl orof orm extracted fol |l owed by ethan

acetajgy idi% t HIGroM KAAc anssIkphhbig®A G atdad t@lh@tbeellfsa‘&m buffer and

hybri acﬁfocﬁﬁ%ﬂgtrﬁnélgﬁ éﬂl‘as ﬁ% L@P@ %a&gfs é@tcw aﬁayﬁ far 46 hrs at 45

°C an&lﬂ@ rpnaridicre ptrayﬁlwéré wwh&dtarﬁiﬁltifble@taiﬁé@&ﬁﬂwﬁbepﬁ\ﬂdm-
c] eanup and et hanoIV\Kgrem itation.

|.f.ied R ) . :
PhYCO%lﬁthUt}t%Q"%at%ﬁ\z%w@( Slrokgg. antrstRRIRVidn @ntioady and again
oo BARFS S ot U bR S00 8 Bty s e
methagiodogies geecritRidiby Affpsietripidifies Nte)ahlntﬁ@tecrﬁkb@o aamyb &gere analysed

i a ol SRR ScBhegt i R oo Aol Ve . Sotware
Qualith\Wohtrdl spéadinctip W péfstmed 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 tool (GECKO 2) which performed a global normalization 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
MGC4504 between all merged replicates of lean insulin sensitive controls and obese
insulin resistant (or already diabetic, 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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hybridised to Affynetrix GeneChips(r) RGU34 A B and

Cmcro arrays for 16 hrs at 45 C and 60 rpm Mcro
wa@eeapsiTaer e washed and doubl e-stained with  PCT/EP2006/002020

streptavi di n- phycoerythrin3tonjugate (Ml ecul ar

Probes), anti-streptavidin anti body and again

strept avi di n-phycoerythrin conjugate to enhance signal

intenS|ty according to the 20 nethodol ogi es descri bed

| ?F/} Affymetrix. After washi ng the mcro arrays were
n ob ﬁl'?@ﬁ'@ -resistantanck GabeticRE Aptn gosated to (HePeamiitdulin-sensitive

contrgﬁz)sﬁ rs?béﬁﬁ(fe?%lg%\kérelﬁvgrssﬂf(mGéM%gﬁOf y m%){b&cpﬁ?ﬁ@ Iq\/ﬁis could be

detegted ;hyeltffymetqluagerteycmp ahalysi, of RNAHWEM ﬁ@ﬁ%k@}éﬁél@ﬁﬁscle
nte sity and 3'15' ratio of house

enC
b’opﬂ%%rﬁ]ﬁ Cg%éﬂ {Rs @tfﬁﬁlséﬁf@e@(mwe@(mabgasme associated with

decrédseld ddritde f m@@ ng an in 25 house
softv\glbare t%%jlég&gzﬁclfﬁvﬁ)e# ch p4erformad a gl obal
normal i zation on all mcro arrays using a reference

Quandiwtpvef real-imeP@Roup and the 75th percentile of the
median. Criteria for determning differentially
expressed. genes were changes in expression |evels

Tug dfitgié RNAiselated dlom aaeh aatplf\tm Beand Dwesks il drapsnge4

i) 87 SRE AT B O A6 b s it (o

in a 20¢ e cBiBnivatuthe N2 esf &lvarde i@é’rﬁsc@ib’éﬁaﬁﬂglg'sﬁ%ﬁﬁ'c{hNﬂgvas used as

the 12 weeks ol d age group) ZDF rats were ana
template foy arnelifisationin mbtgrqaablef‘? eRodR@ Bidghashics @ﬁqtﬂﬂ) using FastStart

he result t hese, anal
DNA@%%{.% Qfgdgrer?r} c@e acwﬁdmf@/tagét %ons of the manufacturer.

Pr.mmssam&@me@tmcw@%m@vbwé 8S($iE@b N9Y, 5 rat
diabetic ZDF rats, c_yggare to th

MGCAAQ4) and 5eBGGECECE TBC&A%@FWA{JCMMS'@QIE@)W5 3'rat

MGC%%@M _ﬁ%&%é x gené W %@@@Q*@%Wat beta-actin)

and 5' QﬂHEMCWGmT SAAIMI@ACWCB@‘-BB(SEID MPNEE, 3THi iSeta- -actin). The
i ndi ca ﬁ}sﬁtha suI in resistance and type 2 diabetes

corregiigize, 0t the resulingi ragraenfs 41 56,864 2@&4@%'@5@@%’“&6@9 was
momt%?ec?‘%gg?ose @?r%detg%o\’&lé ef%taLRﬂig\ gﬁe%ﬂs vger%fcatl%gﬂed using a

RNA i sol"at ed rat of f weeks
concgyitaiion stardard cuave nbihe)respsctivevampbifiad ﬁagmentseo\owntal’lzed to
AMV- fir strand cDNA synthesis kit (Roche in
xpre5onTRugbiing bbfrkiosp g 637 Peverctll andAGrs bergrized as fold
changesn@ﬂ ?slfé &R s SIDNAF M@C%@lﬂ bRfwdéh Fe%'iﬁﬂh%lﬁ} ééHSItlve controls and

ication_in a LightCycler(r) (Roche D agnostics
obesq;ﬁ;tujm r§$|ﬁ’@ntgaF31a§s( in Table 2.

In obese insulin-resistant and diabetic ZDF rats, compared to the lean insulin-sensitive
controls, significantly lower levels of MGC4504 gene expression levels could be
detected by quantitative real-time PCR analysis of RNA isolated from skeletal muscle
biopsies. This indicates that insulin resistance and type 2 diabetes are associated with
decreased gene expression levels of MGC4504.
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DNA Master Sybr Green (Roche) according to the
i nstructions of the manufacturer. Priners used were
WG 2006@Q94TECCCTCCTTCTCTGCTCTCC- 3 (SEQ | D No. 4, BCT/ER1006/002020

M3C4504) and 5' - GGCCCTGCTAATECCCACACTACC-3' (SEQ D
No. 5, 3'rat M3C4504), 5' - AAGTCCCTCACCCTCCCAAAAG 3!
(SEQ ID No.6, 5 rat beta-actin) 15 and
5' - CCTCAACACCTCAAACCACTCC-3" (SEQ ID No. 7, 3'rat
bﬁt -actin). The correct size of the resulting

Exa %%ﬁ‘ents (156 and 268 base pairs, respectively) was
nmoni tored by agarose gel electrophoresis. Total RNA

C : I L. a ed usi n concentration
Ge”*)ﬁ%%ﬁ%@ﬂ%&@%@ﬁﬁ# P%‘éﬁé@ﬁﬁ@% anplified fragments,
normal i zed to expression |levels of the housekeeping
MategsiBandetiattaelsi N and are summari zed as fold 20 changes
of gene expression of M3C4504 between |ean insulin
sensitive controls and obese insulin resistant ZDF

TagMeat analysig ab M R4504 gebe expiatsion in-Hueaas tisgliesand
di abetic ZDF rats, conpared to the | ean

i lin-sensitive, controls, significantly |ower
MGCT"%@% FXPISSSipRdgveg | "@; éﬂ@l@(bu@gﬁut@ﬁuew@re detarminddby TagMan

analy G R SO RN GRRACE o308 i ihos
SEQ IDMoctard 5hﬁ@0A@®cm0/e1@@Atr@rT¢e:md(3 Ymmé’n MG@%@‘& SEQID
No. oo BE H OGS sSA T EMA 5845 Rostve Mprsivse were
normﬂ&@ﬂﬁbﬁh@maﬁﬂf&@a@xﬂﬁcﬁéﬁjbﬂﬂIlﬁéxm%%eb s Wr& E% Zg'r equal

Mat eri al s and Met hods Man analysis o
loadingy ,E.&g;ggﬂowmmaﬁlaﬁaMGCééOégens eMpeEsieh Evpistasd Qasiected subset

man ti ssues were determ ned by
of d'ﬁ%\éﬁ\@ﬁrﬂ anaﬁasylg Liéﬁtgﬁhg prinmers
5' - GBGCAGGGAGACACCTTCCAT- 3" (5" human M3C4504, SEQ ID

Tl e VRIS I o B e

parts pighe hr@lrmk elety qule,\mnmé@a&\em@ kidmey nhiszedicates thaneiGC4504
| ssi,on | evels to standardi ze
exWe?%éﬂé%Eal 8#88%[% d'ﬂrﬁgg‘gﬁﬁé‘dfa&?ﬁ?@m zes M3C4A504 gene

expression levels in a selected subset of different
Examplgn®n tissues tested.

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

The complete ORF of human MGC4504 was amplified from human skeletal muscle
cDNA by PCR using 5'-primers MGC4504-5": 5-CGGGATCCCGCATGAAGC
AGGAGTCTGCAGCC-3' (SEQ ID No.11) or HA-MGC4504-5"; 5'-CGGGATCCC
GCATGTACCCATACGACGTCCCAGACTACGCTATGAAGCAGGAGTCTGCAGCC-3'
(SEQ ID No.12) and MGC4504-3'-STOP: 5'- CCGGAATTCCGGTCAC
ACCAGCGCCAGAGCCTG-3' (SEQ ID No.13). The latter 5’ primer introduced a
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
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TagMan anal ysis reveal ed that hi ghest M3C4504

expression is detected in different parts of the
whe@c09473kel et al muscl e, pancreas and ki dney. H@IM/EP2006/002020

i ndi cates that M3C4504 expsBgssion is al nost

restricted to nuscle and pancreas. 15 Exanple 3:

Ef fects of M3C45045 overexpressi on on gl ucose

nmet aboli smand insulin secretion Materials and

Met hods Cl oning and plasm ds: The conpl ete ORF of

BamHLih&ooRa0460 4BaasH 1467 laintl tednt:sras M@g&@#ﬁdirﬁeﬁ‘b AMASGHE (vector)

sites £0 oA RS ER IR0 daebrerethaim o HASBS 8054,
o AR T S e o Tt aseeeifco

3" (SEQ ID No.12) and M3C4504-3' -STOP: 5' -
Cell aiGEAATENEREEDAARNIACEAMIHICASHYSECEG 3' (SEQ I D No. 13).
The latter 5 primer introduced a 25 sequence

for n am no-termnal in-franme HA-epitope
Rat LR UHiRve Buveblhsierpiashodusyeptons sused Gt BT GReaRind gif
|
of A. 598 (PREN03 *é“é??f S G BhoSa oty QARAE" b alkBa) B (T
CRL-BA5®) arfcb LE GhkT 4ohyowvernohedhtaidie)l ifcaifRia-KIEMS eith) GRitgnax (Gibco

s B B A kS o
solutlbﬁQPMt#lEﬁ—Of'lOF'LG&%@J%V&%@%&QQ&MIHF P¥upplemented with

uencin culture ect1ons
2ug/mlr§a$ﬁ£ﬁdlodﬁaﬁn@¢m %O%ﬁO)Uﬁ@dHcAMGWhW@(pressmn. RIN-5F

rat ing IR (MR G RERAsH e e noRP it

’ HEPEEﬂ_agIU%mlﬁém%Og l(@mé@%mo&ﬁb*séééﬁale%% é@ﬁ%‘b@‘é &Ccs
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wer e mai nt ai ned |nap ut amax

gold, #3474/ 18609 pasricilia/siieptornpein Fo:tignl G’A@PAR‘I 1410) and 1mM

sodul 81 RS P FLERERIE B LR AT s e

maintairel larmm:_w(maaowmmmy aﬁdm@héh@d(m bow&he@ gold (PAA,
to select for GUT4 Jgres& on. RIN-5

A 15 gﬁ?» iPRailinstraPoBNyCn patvtion (PRAIED B8] Olane 1nﬂﬂm¢utaenme
(Gibch % 95'8 Og?‘}OAN"b plmé’?@%ﬁé Ettjlﬁlr%g%?"gzgé N 4RSS S, humidity

5240 suppl enent e
and were subculiured twice weekly. Transfections for studying protein expression were

carried out with L6GLUT4myc 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
pcDNA3.1(+) hygro vector served as negative control (refered to as WT cells). Stable
cell clones were selected with 500ug/ml hygromycin B, resistant single cell clones
were picked manually and expanded. HA-MGC4504 expression levels were
determined by SDS-PAGE and Western blotting (NL;PAGE, Invitrogen) using anti-HA
3F10 monoclonal (Roche) and anti-rat horseradish peroxidase secondary antibodies
and ECL chemoluminiscent detection (Amersham). Immunofluorescence assays were
performed as described (Voss et al, 2001) using stable L6GLUT4myc or RIN-5F HA-
MGC4504 cells or LEGLUT4myc or RIN-5F cells transiently transfected with
pcDNA3.1(+) HA-MGC4504 grown on cover slips to 70 % confluency. HA-MGC4504
expression was monitored using anti-HA 3F10 antibody (Roche) and anti-rat alexa
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gol d, (PAA, #A15-609), penicillin/streptonycin
sol ution (PAA #P11-010) and 1nM sodi um pyruvate
WO B0boe178311360- 039) . HEK293 cel |l s (ATCCH#: CRL- RGT/RP2006/002020
were 15 maintained in DVEM ¢@G BCO # 41965- 039)
suppl enented with 10% FCS gold (PAA, A 15-609),
penicillin/streptonycin solution (PAA #P11-010) and
1ImM L-glutam ne (G bco #25030-032). Al cell lines
were cultured at 37Cin 5% CO2 and 95% hum dity and

fluor WBB&aritBREY |(MeISIAMP 168 VR Nl e WerBRd BitizEe %%lr‘fgﬁ;f uM ToPro iodide

studyi ng protein expression were carried out
in PBS (Moeerias Ryobes NOshfoes! Ilmage@were tal@mnvweitth afdleitaeTCSoSP2

confeal 3587 SERBORE L s0p8FbMER A Bverhe Fablabrruisn of HA-

MGJ450al ih Li@@mmﬂyc Wﬁgtmﬁa@ @éhé@v@%é’ saslc%ﬂmaﬂd%ﬁ#dunon of
cl ones, errpt y ro vector served

MGQ@@éﬂnwt%@ﬁmcﬂnd(mw@ﬁe tf@waa@ﬂm’frwfegtpd L@@ldﬂ“éélmyc (Figure

3A) S R 5NES Lyygrﬁ) c%"Fct ed with 5009/ M hygronycin B,
reS|stant ngle celT clones were picked manual |y and

expanded. HA- MGC4504 expression | evels were 25
MGOﬁ@OﬂrdDNAd:aWDeSQ%dﬂé\fﬁEnéf&té@éh@m Bpidie- féﬁgdeNHﬁé@SM protein

I nvitrogen) using anti-HA 0 nonocl onal ( Roche)
be expiassed In rAMYRHIad g laﬁulmnaﬁ(p@lésswhgazlb idigeglized in cytoplasm

and %Rgﬁﬂ lﬁsthe?\ﬂglelég- chenol um ni scent detection

fluorescence assays were perforned
as descrlbed (VOss et al, 2001) using stable

2- Debﬁ Lddsw apike Ry afaly#ie oMAsHER4ceRltion: or L6GLUT4myc
I N-5F ceI s transiently transfected with 30

cDI\lA3 1( +? HA- MC4504 grown on cover slips to 70 %
LGG:Lkaﬂ{mm@qJ s GA-ONEC4 Bdayc & MESSHB04 wnd Wi riellsl@tesuwerggplated in

o8- 3R Sk ea7 1L s R0 e Bdks PHeRRe B L Sualy oot per
well. (AYRirepuhar tH @é}@s)/erel\it&bm-smwsa@ Witi$ b\ﬁJHaZﬁl‘ElW%ﬁﬂlehéP%d with

ToPro iodide in PBS (Mlecular Probes). Confocal
2% riavegern orlf ecruak §PAN and penisilin(strestosnzin selbtion APAALERT1-010) for

16 h%ﬁ%’ﬁ@éﬁ%gﬁi@#&ﬁé@@%%u{hﬁ Igg%\ﬁ n%/bgweﬁl;ﬁ%eein Krebs-Ringer
Buffdri gi7e3 GKRBPYAd ifcibatdl foe l26uhar with e gbehllmulmfcﬁcentratlons in
504 in cytopl asm and nucl eus of transientl

KRBt r'4nsfieorualucess (Framfd perivalh wassddegrnpdihe @%m@u%ubated
for aﬁﬁ?ﬁg& 'ilyorépg l%@%ﬁ@ggﬁgogﬁ gé?%z) e’r‘gé( ﬁ?@%@fg&ggtoﬁggd by
addulgg ?ghﬁﬁéyt@ﬂ@blaﬁﬁﬁ e a8d keinvion whs miads@@@d inz@UVaifac micro
beta coun?er (Perkin Elmer). Unspecific uptake was determined by incubating control
wells with 20puM cytochalasin B and subtracted from each value. For monitoring insulin
secretion, RIN-5F cells or RIN-5F HA-MGC4504 and WT cell clones were plated in 12-
well plates and grown for 24 hrs. After serum-starvation with alpha-MEM
supplemented with 2% new-born calf serum (PAA) and antibiotics (Pen/Strep) for 16
hrs, the cells were washed twice in KRB and incubated for 2hrs in KRB with different
amounts of glucose (0-20 mM). The insulin content of the supernatants was
determined by using a Rat Insulin ELISA (Mercodia) according to the manufacturers
protocol and the cells were further lysed for determination of the protein content to
ensure comparable loading. Figure 4A shows a typical 2-deoxyglucose uptake assay

and increased insulin sensitivity of LEGLUT4myc HA-MCG4504 cells. Figure 4B a
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and prom nent in the nucleus. 10 2- Deoxygl ucose upt ake
and anal ysis of insulin secretion: L6G.UT4nyc cells or
W eBklogey c HA- MGCA504. and WI cel | cl ones wer BCPER1086/002020

in 96-well Cytostar-TTM sciintillating mcro plates
(Amersham at 4.0x104 viable cells per well. After 32
hrs, the cells were serumstarved wth al pha- MEM

suppl enented with 2% new born calf serum (PAA) and
penicillin/streptonycin solution (PAA #P11-010) for 15

typical dnsulie. servetiemasseayi any ilcreassed hgstshked gilwseeatinsulaedansulin

e et

expre@8eEBlihRéd @b fnsulin sléﬁﬁtlv&)ﬂé?n@gﬂ%éé% %at i da’s ?sulln

per well) was added and t’he célls mere I ncu
SeCfeé!ﬁBt viaee pyefaxpressien pbiiC4leadstto ismepsedimsuliebensitivity and

ore 25 HELA ST BRSOy 5 B PR horoaseo

glucoB’e%tlmlH@teldeihmltmwdreﬂor( Peark insulhoma)celllingpeci fi c
upt ake was determned by incubating control wells
wi th 20M cytochal asin B and subtracted from each
Exampless. For nonitoring insulin secretion, RIN-5F cells
or RIN-5F HA- M3C4504 and WI' cell clones were plated in

I f
Recoffindff pefo i a e eaeEnabinant Mol aa iflion protpinass
new born calf serum (PAA) and antibiotics (Pen/ Strep)

E. coff @fraﬂﬂ%L?ﬁDEBﬁb’acﬁé"r% g}ﬁ\hiré NP \Fertapiiedolinie & Kith G‘@? ijempty

I ncubated for 2hrs | wth different anp
vectog bu p&eX-66-120GRAAR504Tans grosun inr-B.dndecad with tOh‘BnM IPTG at a OD ggo

oo ARSI CHAL S A LA
chroni4teyesshy af?cmd)r@lh? t@@H\é @S’Eﬁﬁcrblgdimebluhvﬁﬁdnﬂgfd protocol from
determ nation o Frotel n_content to en

Ameréb%’a@'%ﬁbﬁépﬂeéﬁ'@ﬂrﬁé G& oA LG IR MBES04 nr9iﬁlr¢\°amom’tored by SDS-
PAGE g8 BB R a8y 30uAy ORI g  ghows
dlfferant\/&ip%%bﬂ%aiiﬂjrﬂefﬂ cEPméldf@;ﬁ(mme GEI-MGC 4504 protain, indicating
that régemaInarLao G MAL ARl P RSB rarreapiy B oleiiadisen E. col

expre%%ldns stégse results show that M3CA504 expression is
(1 nk ec}/ to insulin sensitivity and glucose disposal as
well as insulin secretion, since overexpression of
ExamBES504 | eads to increased insulin sensitivity and 5
i ncreased insulin-stinulated glucose-uptake in a
HTS- glrjnsecnla%lé: gééayl #orr]%e?esrmvl\ﬁelatgonaosf c!orr]r%oeu%%sdmodulatmg MGC4504

expression
Materials and methods:

The 5'-UTR of human MGC4504 comprising nucleotides —4311 to +1 (relative to the
transcriptional start: (nts 84361 — 88681 in genomic sequence AC020661) was PCR
amplified and cloned via Xhol and Bglll into pGL3neo basic resulting in pGL3neo
basic MGC4504 —4311/+1. Further truncated constructs were generated by digesting
pGL3neo basic MGC4504 —4311/+1 with BfrBl, Xhol or Avrll, subsequent klenow-
blunting and Bglll digestion. The resulting fragments were ligated to Kpnl-digested,
Klenow-blunted and subsequently Bglil-digested pGL3neo basic vector to obtain
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gl ucose-stimulated insulin secretion in an insulinoma
cell line. Exanple 4. Reconbi nant expression of

W@ eloalode3F econbi nant M3C4504 fusi on protei n E PCDEP2006/002020
strain BL21 DE3 bacteria (l42vitrogen) were transforned
with pGEX-6P1 enpty 10 vector or pGEX-6P1 M3C4504 and
grown in LB, induced with 0.1mM | PTG at a OD boo of
0.6 and grown for 4 hrs. Cells were |ysed and purified
by GST- affinity chronmatography according to the

pGL3B8D-hasia MGPA 504 ol 9 K t-8ATA dan o546/01 HlagiidsATRE Sdettities of
" and e{xpres& on of SST and GST- 504 proteins
all copgieue 89’\@‘%{963?“ fraed PXEEINRACRERID-AF Frighswlingria calls were

Sh
o o S o PN LRG0 £ 524905025)

supplesentesondd 4 0% &GS gold, K]la/r\é\a#Aﬁlg -609hatenieitiordiiepaornycin solution

(PRS2 o PR BB B SRR 350 Bl 19881 S wor

mamtamwnfmwzwcemmt 40963039 Wént&%it@%%ms gold (PAA,
20 expression l\/aterlals and met hod

A 15- §O9Ummﬁ4""rf{§tfantqomrs@aw@m§PA§q #31 hdDeand d@ﬂ\/l-l-AQJmllamme
(Ol SNl fodd e EIRTENA LI 54 S hle humiy
and wrplsubcemraddwcdeomeelklyj IalI\KISGI calsdveBgltfdnsiemth] trdAsiated with 1ng
pCM\Zﬁi @%{E)reﬁse%l@ el %Qﬁggf’neopééﬁﬁz'sfg@mis gsgsfé?r’rllelr/ ;nld different
emoSGFACIS BRBORE ABCI Bl B fleo bos
MGC45QeSt-UdiR —&Bitl /i-ésul 9441d 1 f—iBé@ fehos—546/¢ 1 Iblygsstimgl Ftigene6 (Roche)
m o0 S TR Gt (S SARY GLUBE PRI LRSS bhgnstectea by

usingF8IpFeePAYidge - T tste Ol ORB A carfidd Rfdt 2BESrdR APt th fact
g We @1544/+1 TRt asmgss e manufacturers

protoccaeﬁpn@erégatms ofithe @635k 11RQ basie censiowets wase apjimized to 10ng
HERE RO IBI A S5 abP A O BB R I hore reie
plasnid® BE&Y forGraife it werefipblateehtisidg ‘Mla@eriEWE%e QdodPrep kits
accorgmAgAt’o tﬁeAlrr?éﬁuc%g%turgrgn}:;rg{olclo‘ IXﬂsetrrférl?lrs t é: IcxgllsS \%lelflé ‘ysgd, firefly and
renilla luciferase activities determined according to the manufacturers protocol
(Promega Dual-luciferase System) by measuring the respective activities in a Wallac
microbeta counter (Perkin Elmer). Firefly luciferase values were normalized for renilla
luciferase activities and plotted as fold induction over empty pGL3.1neo basic controls.
A stable HEK293 cell line was generated with pGL3.1neo basic MGC4504-5-UTR -
4311/+1 and selected with 500 pg/ml geneticin (Gibco) and positive clones selected for
luciferase activities. Resulting HEK MGC4504 5'-UTR —4311/+1 celis were plated in
96-well microtiter plates (Corning Costar #3610) and grown for 24 hrs. Compounds
were dissolved to a concentration of 10mM in DMSO and diluted to the respective
working concentrations (10 uM to 100 pM) in DMEM medium (# 41965-039, Invitrogen)
supplemented 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/transcriptional activity of the

MGC4504 promoter constructs, medium can be aspirated from the cells and e.g.100ul
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5 (PAA #P11-010) and 1nmM sodi um pyruvate (G bco
#11360-039). HEK293 cells were nmintained in DVEM

W@ G0B0A785 41965- 039) suppl enented with 10% FCSPQDER2006/002020
(PAA, A 15-609), penicilli4¥ streptonycin solution
( PAA#P11- 010) and 1nmM L-glutam ne (G bco #25030-032).
Al'l cell lines were cultured at 37C in 5% CO2 and 95%
hum dity and were subcultured tw ce weekly. RI N 5F
cells were transiently transfected with Ing 10 pCW-RL

of the{ editeg a))n‘aﬂugnfgfm@ geqpiicties drlntmetj (fﬁlﬁ'lpé(_dﬁtdlsaiaigl@@b ades directly.
carr and diffe apount s neo basic

Alter @rqaf{ﬁehvréd%wb%\on fiu e e aeda §2i Bedeirmipad ag described

abovm@%‘té calWbe tré’ri%? ﬁ&mto gf-ﬁlés aﬁﬂﬁé’ tafi of %ﬁ?ﬂ’émlla

by using Fugene6 mcrotiter pfafes
acthl’(l@dataﬁ@unaﬂsioanea#Bmeﬂ) DdleIeatueity elaorshipsacari betdedbmyned in

SRS 8 e AR P BB 8 RNk 68 vy o

the MBOL50Y saurrwmgfoﬁwmm In BRRr&AYeH 1HRBIH éttﬁérﬁsléfmr%-wen
optimzed to 1 Ong (HEK) and 40ng (RI N5F) plasmd

pe
formatsiupl-usifernsg IePRERN aane pepay-tlhesadesylts ghovathat MGC4504

o B 37 el DL SR Bl 48 g o

sufficiemt signatl-to-avisepativ® dotell IdsaefldBingthet rliuiuraﬂllyl deCUEing expression
Hé e'ﬂ d{g{pefly and renilla luciferase activities

pattegbeidVg 4according to the manufacturers protocol 20
(Promega Dual -1uciferase System) by measuring the

Fuﬁh{aﬁé ﬁe‘:ttl’%ﬁw Friél\b"r:& fqr;r%c %W@FMG@ @Apﬁt&rﬁﬁh‘ggoe\ywthm

rase va ues wer

MGCao604s!-UARIpbsition edbl+el. | uci ferase activities and
plotted as fold induction over enpty p3.3.Ineo basic
controls. A stable HEK293 cell |ine was generated

Exampgle 8 pGL3. 1 neo basic M3C4504-5' - UTR - 4311/ +1 and
selected with 500 g/m geneticin (G bco) and positive

Hypo%e@@?ﬁ il—ﬁlgé%%g%éﬁlﬁﬁ%é é%ﬁ&%%?%b&q 'cgﬁ‘or |ts ablhty to

pOSltIpég iglludrite/Sfmuatd MBC4504 perteiplaatiesy ( Cor nl ng Cost ar

10) and grown for 24 hrs. Conpounds were dissolved
to a concentration of 10mMin DVMSO and diluted to the

To asseyfecMGe45Qbprateiy actintsmneef thasnethodp mceerdimmipmiesent

. Iy [ 41 - 03 (L

ver B A5 BE A AR LR SH ) RS ehousy o
heterIBEjgloclsly MGSHBg@?QWCImg Woals of wiodenateAhSUFOsdrddtivity, contacting

nvitro an uta 25030- 024,
the cphyith eo@ehpuSHENCa 380 joTt0 COHIGL SR Seusighs dpedulated
(i.e. |ﬁ&%a9é8"6?H86féars@Bf WH&éM?%&ﬁHEhEbr%oﬂeﬁ%g&M@%ol cells
noter constructs, ned can be aspirated Tromt

ensum ttsatdne sebgtanﬁe;uloe%ozMMQT%JIIPCSB’rEﬁM@MOﬂQ@QIatmg 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 ID No.1 under the control of a promoter like SV40 as in
pCDNA3.1 + hygro HA-MGC4504 (or a weaker promotor) according to standard
procedures. As a control, , the same cell line (e.g. HEK293) is stably transfected with
the same expression vector comprising a reporter gene like renilla luciferase under the

control of the same promoter (e.g. pPCDNAS3.1 luciferase). After incubation of both cells
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43 of the nedium containing the respective diluted
conpounds can be added directly. After e.g. 48 his
wo pwebetrson, firefly luciferase activities canP@EEP2006/002020
determ ned as descri bed aBéve. Raw data can be
transferred into excel-files and the ratio of
firefly/renilla activities determned for each well.
Dose/ activity relationships can be determned in 5
. XL-Fit according to the manufacturers protocol (I DBS?.
with the igst sulsstanesdhe frsuliptstimulgtegiglueese wlsle derdeternirred for both

oo REEINERTsHREA! ooyt E8tn Sl [ BESY ot
substayeee Fas sy corfitul sellf lesiiérase Hotivity isadlsd/Betrfvnedbp BRireiard

procec?t@tﬁig:f% tg Q%Z\%@baggngﬁ%%gpiﬁ gﬂ &ekré% ggﬁ&gﬁgg Those substances that
are abf &f‘ﬂcﬁé}'&%é%-&%h%‘%d Bluete up L5 it baFLkdEsSing MaCas04

nat ur a occuring expression
and dé-opt inereaseduciféraseiactivity opthenpsein sermitistyrof thecontrol cells not

MC4 i onprised wthin 504.5' - . Pt
oxpreda MaCHB04 3FF sLEStanhs el ol e Canpidermlgifgsase Ricasos
activitgel | ul ar assay testing a substance for its ability to

15 positively influence/stinulate M3C4504 protein

activity To assay for M3C4504 protein activity, one of
Exampleer net hods according to present invention could be

performed utilizing a cell only weakly expressing

Gene GRRIE PSS IS FIR CERGPH a3 of BB AEHRES e
cell with a test substance and testing whether the

Materf mssgll]&m ga‘,é'l_t ivity is nodulated 20 (i.e. increased or

GecT BASE S?' he enpl oynent of one or nore negative
control cells ensures, that the substance does not

Anima®dnl aampl@prdparaiémsi ti vity by nodul ating the
M3C4504 anmpunt present in said cell (on transcript or

protein |level) but by nodul atin I\/GC.‘,45.()4§E€{l otein
Age-maiched fgmals Zugker Diaketicd ajty gafs (@mé ffatmlwere purchased

rom GRAIRIALEE, M TP PERISR R NARSH ot AP0 2 it
cycle witArs@niibitim btbessIdAlates and a NGHIRAIidt diehyResearch Diets, USA) for
504 (or, a weaker é)r onot or) accordi

HA- MaCA . di ng t
severahwelsh: 4\l pesEmntEronedires e sondUCieRAatding &p fhe German
Animésf P6tdcfiod 'Law.zlﬁ'%%:ﬂigﬁ $atdielley driRBRf &5l Beitifed ihEvo

[
ame expression vector conprising a reporter gene |ike
subgroeps:|tha nonerietpoader grmdedid het 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
anesthetized with isofluorane and killed by cervical dislocation. Pancreas samples
were excised rapidly and transferred 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 isolated RNAs were combined at a time

to two pools for each group (non-responder and responder). Data analysis was



control of the same pronoter (e.g. pCDNA3.1
| uciferase). After incubation of both cells WO
wWQeD6/0004¥35 PCT/ EP2006/ 002020 44 with the teBCT/EP2006/002020
substance, the insulin-stiddlated glucose uptake is
determ ned for both cells according to standard
procedures in presence and in absence of the test
substance. For the control cell, luciferase activity
is also determ ned by standard procedures in presence
perforgies Usingteanierdk.0 (Resetés incs WUshanserding éa thes sefdwanedrreducer
. : 5 are able to increase insulin-stinulated glucose
'”S"“Eﬁﬁgkein the cell expressing M3C4504 and do not
increase luciferase activity or the insulin
Criterefos detetifiningldiffdrentaiit &xpressdd gemes webX Bi@sfsiel expression

M3C4504 are_substances that can be considered to .
levels; higheptbanMszAsid andz prvales < GQ@HpT@d £hapgeshgene expression of
i . . ! ¢
5 MGCE3GE B3R Ao eSroaer B P Bl SR P BB R 2R oA the
Affymptrbpaualifieon 389523 rettorhRAEf28th|2e Thealksult D thieanalysiatis y
(ZDF)_rg%@ (ghi, fa/fa) were purchased from Genetic
summ@izeddn T80I&3¢ i ne three rats were housed at 20C on a
12-h light-dark 15 cycle with ad |ibitum access to
[ e ' O i
I theyfB5B6ndeHrBR BRploBing yBE 2 liBbelest SpApale I ng/Rfbeponding
animalsnslgeifieanthclooedlewgls of MEC4EI4gene sxpreskioprievals coold be -
Law. hi gh f iep f ni . i Vi in_
10 deteciibby SBEISP SR o AN BN et A oL am fignereas bidpsies.
This i%\é%té%othét H¥PSogmehebelype Bliabetdsbbagskd B Hange fatdidis
, whereas the responder group did (blood glucose >
assodiatediWith Secreased gene exbression levelseafifd 04r oup and
six animal s of the non-responder group were
anesthetized with isofluorane and killed by cervica
di sl ocati on. Pancreas sanples were excised rapidly
and transferred to RNAl ater, |ong-term storage was
carried out at -80C Affynetrix Gene Chip(r) analysis
and RNA isolation was performed as described in 25
exanple 1 with two exceptions: no proteinase K
di gestion was perfornmed while RNA preparation and
hybri di zation was carried out using RAE 2302 arrays
representing
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about 28000 rat genes. For hybridization, the isol ated
RNAs were conbined at a tine to two pools for each
W@ e@ap947aon-r esponder and responder). Data anaPGBEBR2006602020
WD 2006/ 094735 PCT/ EP2006/ 892020 45 perforned using
Resol ver 4.0 (Rosetta Inc, USA) according to the
software producer instructions. Criteria for
determining differentially expressed genes were
changes in expression |evels higher than 1.5-fold and
a p-value < 0.001. Fold change of gene expression of
LiteratereMaC4A504 bet ween non-responder and responder groups
was anal yzed usi ng the Affymetrix qualifier 1389573 at

Voss, g&ﬁll 28 ,,B@r!%igr e§ 5( E\f,tl-ﬁ%iu s_@gggl X iIS%ri,, ilpMueller-Lantzsch,

N., Kréf@Wfiropi nsrakyee F2Ad(2®'QQ§ gsvirsormarge1igp t he
non-responding’ aninals, significantly |ower |evels of

M3C4504 gene expression | evels could be 10 detected by
Literatefé forestandar@daizorétorpg (ngthadsl ysi s of RNA isol ated from
pancreas biopsies. This indicates that devel opment of

pe 2 di abetes, caused b fat diet,

o
If not 'ag@@&%@@@W?hs@@éa%@@e}lﬁgw& WETSOI] %\MP% pgfformed

i e L

A., Hennrich, F., Holzer, D., Miell er-Lantzsch, N.

Sambioknatedl, (1889) Molsaaar, Clénlhg (AZD@d()ratbry‘WlamJal ./Second edition. Cold
11781-

iterature for stand met hods 5
Spring HapRar Llﬂ‘?@i’@ﬁ%ér%hgﬂm 8””% B%rr’m %%‘f’ory

nmet hods were or can be perforned according to
t § ! st an
Currefl PEFSHIF T Flau R Sholciy, Rl AalEy St B 98 2000, Wity &
Sons, And;abxditors . ofF wd%nﬂatubéﬁ,el@ogelr Buhirt,j RoberCigd KirgmstomgDavid D.
Har bor Labor ry. e Spring Harbor, NY. 545
Moore, d.G capidamn, %ng‘(ﬁ:o&f{'@ﬁm# &ﬁﬂ'f&ér Bi ol ogy; regularly
updated, e.g. Volune 2000; Wley & 10 Sons, Inc;

Currerﬁdlb%? ét)ls F@gnyn[)éﬁﬁ%ﬁ@r, reﬁggal éfo%rgéd Wﬁ%&g%ﬁsé& Inc; Editors:

Nlcho&m(tJ‘Drdé@pom I$omathbn L. Haines, Bruce R. Korf, Cynthia C. Morton,
Christine E. Seidman, J.G. Seigman, Douglas R. Smith.

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

Molecular Biology of the Cell; third edition; Alberts, B., Bray, D., Lewis, J., Raff, M.,
Roberts, K., Watson, J.D.; Garland Publishing, Inc. New York & London, 1994;

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

Transgenic Animal Technology: A Laboratory Handboook. C.A. Pinkert, editor;
Academic Press Inc., San Diego, California, 1994 (ISBN: 0125571658)



Current Protocols in Human Cenetics; regularly
uptdated; Wley & Sons, Inc; Editors: N cholas C
woe@eopwBs , Honat han L. Haines, Bruce R Korf , PCyAPI90&002020
C. Mxrton, Christine E. Sdfdman, J. G Seigman,
Douglas R Smith. 15 Current Protocols in Protein
Science; reqgularly updated; Wley & Sons, Inc;
Editors: John E. Coligan, Ben M Dunn, Hidde L.
Pl oegh, David W Speicher, Paul T. Wngfield.
Gene kgeting:ah PBa@lQagé\ppfoadh\ﬁ@eEd 3 J@ynerdﬂxlecﬁct i2000. IR Eress at
. Br a D., Wi Raff, M, Roberts, K,
OXfOf%"&ﬁ?'&]EES@’ E%W Zﬂﬂ( Publ i shi ng, Inc. New York &
London, 1994; Short Protocols in Ml ecul ar Biol ogy,

' B t/Qf(Berts@letem M.,
Mamp@!)d&@?%%é\ﬁ?ﬁs(éé%{rﬂrf@% ‘ﬁggglﬁto@mﬂ%ﬁlﬁé'sﬁogy( Edi t or)
Vintersten, . Betvinges, I({ECHQO& LoldSpring S@ir@(n'hlﬁre(SEdNﬁw\fOfkj ohn

A. Smith (Editor), Kevin Struhl (Editor), Cctober
2002, John WIley & Sons, Inc., New York" Transgenic
Ani mal Technol ogy: A Laboratory Handboook. C. A
Pinkert, editor; Academc Press Inc., San D ego,
California, 1994 (ISBN. 0125571658) WD 2006/ 094735
PCT/ EP2006/ 002020 47 Gene targeting: A Practical
Approach, 2"d Ed., Joyner AL, ed. 2000. IRL Press at
Oxford University Press, New York; Manipulating the
Mouse Enbryo: A Laboratory Manual. Nagy, A,
Gertsenstein, M, Vintersten, K, Behringer, R,
2003, Cold Spring Harbor Press, New York; 5 WD

2006/ 094735 PCT/ EP2006/ 002020 48 Table 1: ZDF rats 6
weeks old ZDF rats 7 weeks old ZDF rats 12 weeks ol d
"Fol d. P-val ue Fold P-value Fold P-value change change
change - 3.92 0.0053 -6.18 0.0008 -4.87 0.0005
Tablet: ZDF rats 6 weeks old ZDF rats 7 weeks old



Fol d P-val ue Fold P-value change change - 2.98 0.0047
- 3.32 0.0076 Table 3: Female ZDF rats with
walk@bAp418ticed di abet es, pancreas Fold change ReTaP2066/602020
1.77 1.29E-06 WO 2006/ 09473% PCT/ EP2006/ 002020 49
Clainms 1. The use of M3C4504 protein, a functiona
derivative or fragnent thereof, or a nucleic acid
coding for said protein, derivative or fragnent, for
the identification of 5 substances active in
preventing or treating a disease associated with or
caused by a malfunction of the carbohydrate or lipid
Tablgrdi abol i sm 2. A Method for i dentifying substances
active in preventing or treating a di sease associated
with or caused by a mal function of the carbohydrate or

ZDF fatsigiweeksludti sm| ZIOF eais07 welelks: old. Ccrzmeira&m 2weeks old

MEC4504 _protein with a test substance:

Fold pet er nj Rivaduehet Hdioldhe t es| Psyaldeance ﬁ’ﬁidul at es| Prealue

tivity of the [MAA4sQ4 protein. 15 3 thodfor
ch;’m%%entl fvi ng substlances actiye in pr even(ir'%

- 3.92reat i nQ.085@i seage 6.#@soci af edoest h or -ccawsed by | 8.0005
malfunkction of the carbohydrate or |ipid netabolism

conprising: a. Contacting a cell, which has a
decreased activity or anount of M3C4504, with a test
substance; 20 b. Determ ning whether the substance is
able to increase the activity or anount of M3C4504
resent in the cell. 4. A nethod for identifying

Tab'&ibst ances active in preventing or treating a di sease
associated with or caused by a mal function of the
carbohydrate or |ipid netabolism

ZDF rats 6 weeks old ZDF rats 7 weeks old
Fold P-value Fold P-value
change * | change

-2.98 0.0047 - 3.32 0.0076

Table 3:

Female ZDF rats with diet-induced diabetes, pancreas

Fold change P-value
-1.77 1.29E-06
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25 conprising: a. Contacting a nucleic acid coding for
a M3C4504 protein, derivative or fragnment thereof
wWowaok/0g4788st substance in a transcriptionally BCI/ER®06/002020

system b. Determning the #nount of nRNA codi ng for
M3C4504 protein, 30 derivative or fragment thereof
present in said systemin presence of said substance;
WO 2006/ 094735 PCT/ EP2006/ 002020 50 c. Determ ning
t he anmbunt of nRNA codi ng for M3C4504 protein,

Claimgeri vative or fragment present in said system in
absence of said substance; d. Determ ning whether the
substance is capabl e of nodulating the 5 anpunt of

1. MPREé STRNBOA5eatbtdim éﬁln@tléﬁéﬂc@ﬁvaﬁve Or frab Mt tireof, or a

i dentifying substances active in the prevention or
nucleja aeid wefingdpr saiddiretein.clesyative ar Fagwient, for tfmudgetjﬂcmt:oa of

subs FRLEL OGN b RO AR eBbe b dFLBR R R by o
malfuactié#ébtve ¢arbokydrateler lipldimetabolismf r agment t her eof

Wth a test substance in a translationally active
system b. Determ ning the anmount of M3C4504 protein,

dary v :

2. MG AR BRSS Bl LR Gty s

associteNBEHHOAcqaussidebna naafinction wé ther cénbagminate ot Bpiprrestabblism
i.n. said systemin absence of said substance; d.

COMPESING: i ni ng whet her the substance is capabl e of

nmody ationgadting ANSO450PbrdiiRAlfa @éﬁts@batarﬁzéf bMét ive

or fra%ﬁ[nt present in said system 6. d for

i derf.i ¢rgna@bwmw@stf@cbsbwba’ﬁam%mmmgs the activity of the
treati 20 associated with or caused by a

mal fun@ﬁ?@ﬁg@%ﬁgl Tear bohydrate or Iipid nmetabolism
conprising: a. Providing a cell transfected with a

nucl ei c acid vector con?r|5|n t he
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:
é. Contacting a cell, which has a decreased activity or amount of
MGC4504, with a test substance;
b. Determining whether the substance is able to increase the activity or
amount of MGC4504 present in the cell.

4, A method for identifying substances active in preventing or treating a disease
associated with or caused by a malfunction of the carbohydrate or lipid metabolism
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,
derivative or fragment thereof present in said system in presence of said

substance;



M3C4505 pronoter or a functional fragnment thereof
operationally coupled to 25 a reporter gene or a

wo movetpeosml fragment thereof; b. Providing a ceCt/EP2006/002020
transfected with a control #ector which conprises a
reporter gene or a functional fragnent thereof not
bei ng operationally coupled to a functional M3C4504
pronoter; c. Determ ning the reporter gene activity of
the cell according to a) and b) in the 30 presence of
a test &eibemh&ingathedammnmfnhRiNﬁgcmdhagrf@tplmﬁ(aﬁ(yﬂmmteln
act|V|téjy Jntthe Ebsean of said s bstﬁaence
2006/ 0SPFYBIECRT ERIBISES BISEHH !N A 1 i absenae fsaid
subst arg®stahca; subst ance capabl e of increasing
reporter gene activity according to a) w thout
i ncr‘éasiDﬁgeﬁ'@lﬁm whelfen thastbstange isf capable of wdutstting the

S G scasé it rARGERDE RN ReRNIn g SiddRns "0 °

assom ated with or caused by a mal function of t he
rbo‘w1 ic;‘irate or pid netabolismin an isol ated sanple
5 maFinp é?rvlrienmymgssut@&%ncas activedndhe previendioner deeimpant of a

disee%%toe Sot ?égjeﬁﬁth dritaugeg %g]?ac ifinQforfof tﬂb%‘?ﬂéﬁ)}&a@ dr fipid

ntification sease
metapoksin cpoyirtsirgn for a di sease 10 associ at ed vvlth or
caused unctions af t e an

0 PPoE SnBRAAnucER At ol Rl SOt Saaivative o

or a prf.%@n&émhéﬂe%wtﬁra @stﬂw@ﬁgﬁc@ﬁﬁa%\%%onw Qctwe system;
caused by a mal function of the carbohydrate and

lipi @ n@e@wmlmemhe:amﬂungpﬁyl%%pr@emhéeavaiwmordfagment

MGECA504 sl 1

i ndi vi d?f%ﬁgﬁﬁﬂ Srac-!\&ﬁ{;l&e{.n &'eoaréggrl{%ﬁgﬁd %HBS{%I" %r esent

i N sel dDetWiing tthe anpant sPNGCH5GN pradéinaesvatReedrarafnent
sanples is indicative of the predlsp05|t|on or

15 di seasePresgnt Nsyaid aygeMinRhrescaPl sal subsdancs a
pr edigs éfetranﬁm ?Whe"l‘héjﬁ tREXRH Pa%%@(i%@%g%blev&f%cg;latmg the amount

caused unction of t e car rate an

l'ipid n@ﬁmmﬂ4m otainngerivating cafagyr i gresentsokaidesystem.
sanpl e of an individual for nutations of M3C4504 in
conparison to a reference sequence of M3CA504, wherein

6. Wﬁeﬁﬁcﬁﬁﬁﬂ‘?&erﬂffylﬁg @Hb@ia'n@@s acfive ﬁ'ﬂ;br‘é@bhﬁrgg ef trkBfing a disease
di sease or the CEre isposition. 11

20 assodnigshwith o cause b}a@enalfuraptmneczﬂtbp@grhqrwdrat@rora\lpm Rietaholism
compa}ﬁs?nog‘?' at ed :

a. Providing a cell transfected with a nucleic acid vector comprising the
MGC4505 promoter or a functional fragment thereof operationally coupled to
25 a reporter gene or a functional fragment thereof;
b. Providing a cell transfected with a control vector which comprises a reporter
gene or a functional fragment thereof not being operationally coupled to a
functional MGC4504 promoter;
c. Determining the reporter gene activity of the cell according to a) and b) in the
30 presence of a test substance;

d. Determining the reporter gene activity in the absence of said substance,
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25 with or caused by a mal function of the carbohydrate
and/or |ipid netabolism conprising anal ysing an
WO s@babteas sanpl e of an individual for an i npai PETYEP2006/002020
| onered M3C4504 activity i§ conparison to a reference
sanpl e, wherein the presence of an inpaired or a
| owered activity is indicative of the disease or the
predi sposition. 30 12. Kit for the identification of a
di sease or a predisposition for a disease associated
whereintam activeaubatarize isel $ubstdncensapiblé beincesdyimy tHptrer gene
..and/or |ipid rre%’abol ism conprising at | east one neans
activiti3oooring dp @) WBRULINCIRSIED EEPoRe 5806 assResf b).
PCT/ EP2006/ 002020 52 13. Method of adapting the
medi cation for the treatnment or prevention of a
7. dUseafa masse forhedlei¢dtioncof MadEd4dpr dimghosingi aodisease or a

.t he.carpohydrate and/or, |ipid netabalis er.ein_an
prodiRiSHTLEY s Rosr AR M eI ced an yatbinplsn B e
carboytedte @R lipld Mekabofiémi iR arcigbR®Ed §8mpletofar RIdRAiGMIE

séquence or a decreased anmobunt or activity of M3C4504

in 5 conparison to a reference sanple, wherein the

Coat : ¢ . .
8. U ek P Eeqla Bt R B Rl RRE br o
diagneeti®kit forlthe idisetifichtidMion & s exrsecorfaipridispusitioh fog ariigeaye
derivative thereof or_a _conposition of nmatte - .
assoca@tﬁgrwrg? ﬁ@cm@qn@lfugcgqm f tgﬁagarlpqwq@ﬁa%:{/or lipid metabolism.
derivative 10 thereof for the manufacture of a
medi canent for the treatnent or prevention of a
9. diMetme atiagncting awisdaserorcapeelispgpsitomier fudiseasenassiociated

. h hyd d/ l'ipjd bol i 15, 10d
with o5 oS8 B T PR Pt b puRlscemh T e LIS
compRiSfRCarfIPEnYithd aRfount 8f MIBEASDDYret R 4 olA8d @bnidie of an

car bohydrate and/or |ipid metabolism conprising

indivighaalu wherein aaleweped MG GAPY pRush Hrefet e Saifw@mplefin comparison
04 | Lodivi : : :
i T
0

a medi canment for the treatnment or prevention of a
di sease associ ated wi.th or cause 20. by, a | function,
10, of MpHickel Hawyenad @ direpseron 3 BrepisRaslil fo6m deasmesrrpiated
. ¢ g iy . D
with SR8 RSN R e oAt satptn
compriairigoinyalyzing aariddlated $qrndienaftaabiodividnat cﬁwpnuati@gs of MGC4504 in
comp,%;fj&gbataﬁ%%e?rﬁggg %gg@é&%& M&%ﬂﬁ}éﬂ, r\}\ﬁ\etrgl% A& tp'ré/s'etr%eogf 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 sample, wherein the presence of an

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

12. Kit for the identification of a disease or a predisposition for a disease
associated with or caused by malfunctions of the carbohydrate and/or lipid metabolism

comprising at least one means for the detection of MGC4504.
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25 18. Use of a cell heterol ogously expressi ng M4504
for the identification of substances active in the
wo e@apEs: or prevention of di seases associ at eBCTVEP1006002020
caused by mal functions of %he carbohydrate and/ or
l'ipid nmetabolism 30 19. Use of a non-human ani mal
het er ol ogously expressi ng M3C4504 for the
identification of substances active in the treatnent
or prevention of diseases associated wth or caused
13.  byMaetiotlnfedaptisg e triedicadiohdbyy theatreatanesht or prévantion of a disease

s G LI TR R D30 gpotem

wherdlh anUbslatstramplet oivh individdig id RAINSEN for® MdtIENSf MBC4504 in
of di seases associated with or caused by mal functions

compgfison fradaieinsaisequenssdrdr decrppgedamabit o activtyxaf MGC4504 in

compHjatte AR BB F R IRE e Pk pptation o
a decpsagudearadlnior adtivily o€ MKEC4864 icpreisedt withd samplaused
by mal functi ons of the carbohydrate and/or lipid

net abolism 22. Primer with a nucl eoti de sequence

a : _ . L d
14, 1058 0BOAEES A Rilond feaent e SRR AF )
comphisitioh @f n2zttertdogiprismeoMi3p4s04 or adundtidng) fragimedt onderivative

' had according to one, of t claims . 2t 06. 15 25,
theredEior Tie SRt v SmRiama T Aot obPERegIoR of 2
diseaf8@s8bcibitRl WhikbFBadsedbPh malf@ictidhDfass eafiohgddte GndidP lipid

24, wherein M3C4504, the derivative or fragnent
metabdlisneof is wused as an isolated nol ecule. 20 26. Use

according to claim1, method according to one of the

claims 2, 4 or 5, or HTS according to claim 24,

15. Whaegiod MEeBing art ingivitiral gaffeneg fronf a agseaist dsseciatdd with or

used in a biochemcal or cellular assay. 27.. Use, ..
cauSSHbO BMBIFHONAR db GRHRPTYE AP AR TP St ahGliST GOmBYBip

i . t. q i. .HM .
mosiy 553 B BBkt HE O MR R ke
16. Use of a substance modulating the activity of MGC4504 for the manufacture of
a medicament for the treatment or prevention of a disease associated with or caused

by a malfunction of the carbohydrate and/or lipid metabolism

17. Method of treating an individual suffering from a disease associated with or
caused by a malfunction of the carbohydrate and/or lipid metabolism comprising
administering a substance modulating the activity of MGC4504 in the individual

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.

19. Use of a non-human animal heterologously expressing MGC4504 for the
identification of substances active in the treatment or prevention of diseases

associated with or caused by malfunctions of the carbohydrate and/or lipid metabolism.
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het er ol ogously express M3C4504. 28. Use, nethod or HTS
according to claim27 or use according to one of the

w@b@onsi7318 or 20, wherein the cell is a mamabPCBEP2006/002020
cell. 30 29. Use, nethod or53HTS according to claim 28,
wherein the cell is a rodent cell and preferably a

muri ne cell. WO 2006/ 094735 PCT/ EP2006/ 002020 54 30.
Use, method or HTS according to claim 28, wherein the
cell is a human cell. 31. Use according to claim19
20. orUsH of alMdGEXH04 eoekdutedellifsr ’dnevldenm‘inaaba ofisubstances active in
i nvertebrate refe abl%\; verI nor e refer bl

the trgamq.ptmj RIev %tg e.@Hssogla tErOéfcgpgg 9 jons of

the c%oﬁ dtlte afd/or BRI MERMMbRY to claim 18 or 19, wherein
Ketero | ogously expressed M3CA504 is a transgene.

10 33. Use according to claim1,14 or 16, nethod

1 25588 0 A ihah bR pddhdh ot gPins

subst@h@é@ séfeyinrthaareatieRto08revéAtiondPdise s SsslhgbdigtedvitHdr caused
16 or net hod according to one of the claine 9 to

or

by meﬂﬂ.mct@gsp@tlp;,cqybo_hlydraw]@p of liplemetaolisMual i s a human
i ndi vidual. 35. Use according to claim1 or 14, method
according to claim3, 5, 9 or 10, kit according to

22. draner With aomudii@iceceanuatineg aocondiag o SEQ i &loeiror 9.
M3C4504 or the derivative or fragment thereof is a
nucl eic acid. 20 36. Use, nmethod or high throughput

23. 91%(9&’6 Wﬁfdﬁer\ﬂltﬁ 9 rftlchd dfidd S RfuehBE RReordied & SETOID Ro. 10.

claim4 erein the nucleic acid conprises or
consists of one of the follow ng sequences: a. The

R PR LN RO ——

2to/According t o a) at conditions of |ow, noderate or

hi gh stringency and is coding for a protein
25. Use according to claim 1, or 14, method according to one of the claims 2,4 or 5
or HTS according to claim 24, wherein MGC4504, the derivative or fragment thereof is

used as an isolated molecule.

26. Use according to claim 1, method according to one of the claims 2, 4 or 5, or
HTS according to claim 24, wherein MGC4504, the derivative or fragment thereof is

used in a biochemical or cellular assay.

27. Use, method or HTS according to claim 26, wherein the assay is a cellular assay
and the cells are transiently or stably and preferably stably transfected to

heterologously express MGC4504.

28. Use, method or HTS according to claim 27 or use according to one of the claims

18 or 20, wherein the cell is a mammalian cell.

29. Use, method or HTS according to claim 28, wherein the cell is a rodent cell and

preferably a murine cell.
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or pol ypeptide with M3C4504 function; c. A sequence
derived froma sequence according to a) or b) due to
wo b@e/ogzgener acy of the genetic code and i s coBPCTEP1006/002020
a protein or polypeptide 384w th M3C4504 function; d.
A fragnent of one of the sequences according to a), b)
or c), coding for a polypeptide wth M3C4504
function, wherein the protein or pol ypeptide WO
2006/ 094735 PCT/ EP2006/ 002020 55 has a pol ypepti de

30. stgeenrthed opHTS a@mﬂmngam 28] viierblretheestfie8 eehuman cell.
according to SEQ ID No. 2; e. A sequence derived from

one of the sequences accordi ng to a), b), c) or d) by

e%c%nﬂngg&gu 9 &2 P%h m%eam%i RY \/Qr%?brate gf an

ereint 'exchange s not or

lnvenﬂetﬂateq prhbraldgamt&hrakef mdre prgmnaﬁyta rarethumanchakingdil and even
for a protein or polypeptide with M3C4504

moreage&eragﬂlgagpus&% E‘gor ding to claim1, 14 or 16,

nmet hod according to claim3, 5, 9, 10 or 17, 10 kit

according to claim 12 or high throughput screen
32. ablseraticaiding te claim t&4or {thevkerein thistetewlegousheexpressed

jvatj or fragment thereof is a protein or

MG(gﬁ%@&ﬁ'&?deé@ Use, nethod, kit or high throughput

screen according to claim 37, use accordi ng to cI aim

2 or methqod accor di n%to one of the clains

33. whiseaasordiag g riaapk 4 er de. W@Qﬂ@@@rﬁmgsm@wau%ao By15 or 17, or
HTSHEoing 6 plefty 2 WRGEAMEEAED: 18 malhihoRE 48 fretoraply humn

MGGH508ybri di zing with the sequence according to a) at

conditions of | ow, noderate or high stringency and
which is 20 coding for a protein or polypeptide wth

34. MIARMotdIRG 1o Bim¢ oN@%ﬁ HRAS 8L brafY fof SHB 8f the claims 9 to 11,
sequence accor Ing to a) b) due to the degeneracy

13,16 fortie wheneinitbe d v;daaldseshwnahmgiiwcjuala protein or
pol ypepti de with M3C4504 function; d. A fragnent of
one of the sequences according to a), b) or c¢), coding

35. Use according to claim 1 or 14, method according to claim 3, 5, 9 or 10, kit
according to claim 12, or HTS according to claim 24, wherein MGC4504 or the

derivative or fragment thereof is a nucleic acid.

36. Use, method or high throughput screen according to claim 35 or method
according to claim 4, wherein the nucleic acid comprises or consists of one of the
following sequences:

a. The sequence according to SEQ ID No. 1 or 14;

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

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

d. A fragment of one of the sequences according to a), b) or ¢), coding for a
polypeptide with MGC4504 function, wherein the protein or polypeptide
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25 for a protein or polypeptide with M3C4504 function;
e. A sequence derived fromone of the sequences
waewengi’ay to a), b), c) or d) by neans of anPEREPZNEG®2020

of one or nore nucl eoti des,5wherein the nucl eotide
exchange is not or not solely due to the degeneracy of
the genetic code, and which is coding for a protein or

pol ypeptide with 30 M3C4504 function. WO 2006/ 094735
PCT/ EP2006/ 002020 56 39. Use, nethod, kit high

t hr oughpsta ;s@yp@muc@cgwwn@g cbmmlsmmbﬁaorwstﬁ@ ofthersegence

the protein or g t| de conpri ses or consists of
the sedGePENGRkE 'Pg Po2SEQ ID No.2. 5 40. Use,

met hod a0, t r

the Br ST tienep e Rea i ORI ol SR o Bf 155, ). o or
syndr on‘&abycmmet tyf ardeamarm cnfejne (beroteypaclbotnded Iwharein the

I
o BuchEE SRR e SR RHIRE L e i85 e
one of bhétl@b@dé Ut Whth® codihg fWF‘Q Rbiir Bﬁﬁ)@l?ﬁébﬁ’dé ®ith
is an actlvatl on. 42. Method according to claim®6

wher ei MEB4504 fanction. gene is a gene encoding renilla
or firefly luciferase, green or blue fluorescent
protein, beta-gal actosidase, or

37. Qb‘é,é)é@émhmy tocdlaiae ¢t ¥4 of N6NBkeicEccatding3o Adith®db, 9, 10 or 17,
according to gne of the claims 3, 6, 18 or 2 wher ej

kit acepigingtq Clain 42 girhigh iRroughputsicrern aeerding i daim 24, Wéerem

aCpglPARE oW LR Yo o gl

accordlng to one of the clainms 18 or 30, wherein the

C is isolated. froma n- human tr enj c j mal . .
38. Jkegniics. kLo ALE FHEB SCREBs 10 PlAmc (Uep:acoording

' BPB-tB UHRLIAS elaim8 Ut odi WhRéreirftthe polypeptide or
to Cld@%gﬁﬁgctzli%dr)g?‘%é tg claim®6, V\,herpel not he trrg}sf eth)?gFr)} P
proteirsisserntcoderditymneef thedoliewing sequences:

a. The sequence according to SEQ ID No.1 or 14,

b. A sequence capable of hybridizing with the sequence according to
a) at conditions of low, moderate or high stringency and which is

. coding for a protein or polypeptide with MGC4504 function;

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

d. A fragment of one of the sequences according to a), b) or ¢), coding
for a protein or polypeptide with MGC4504 function;

e. A sequence derived from one of the sequences according to a), b), c)
or d) by means of an exchange of one or more nucleotides, wherein
the nucleotide exchange is not or not solely due to the degeneracy of
the genetic code, and which is coding for a protein or polypeptide with
MGC4504 function.
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transfection and preferably a stable transfection. 30
48. Method according to one of the clainms 11 or 34
wa@eoppeBhg admi nistering to said individual BOT/EP2006/002020
effective anount of M3C450456 WD 2006/ 094735
PCT/ EP2006/ 002020 57 49. Method of treatnent
according to one of the clains 11 or 34 conprising
endogenousl y i ncreasing the M3C4504 steady state
| evel . 50. Method according to claim9 conprising the
39. ubeepmethatk kithightrepeghputsarden scemdingze didim 366458 4wherein the

A .and preferably the e of a specific,
protel PSR BpBbaees Opripcts of e Seadreurccoryagite SHQ ID
No.2specifically anplifying M3C4504 cDNA or a fragnent

t hereof. 51. Method according to claim9 conprising
the use of a neans to specifically 10 analyze the

R C RS T M——

wherein dibeass @i metabolic s?ndr@ﬁtd}%e@ﬁﬁ,@iébé@sﬁﬂemﬂu@it?ﬁ)@ tl 8F Il or insulin
ec

. kit accor ing to claim 12 using a neans to de
reS'S%ﬁE?@&'F?ﬁQ aBlydnsiEY esiANCes 15 mRNA probe or a
Primer set able to anplify M3C4504 nRNA or cDNA. 53.
Use according to one of the clains 7 or 8, nethod
41. ddseridethypdiar highitmoagbputisareermaceordinutot anecbBihen grdvious claims,
wh rUSitE a8 gmaps to_det ectt. M3C4504 protein and preferably
ergin %é’&?‘?‘fé"ﬁﬁﬁ%’bﬁ%‘m'ﬁ’ﬂody. 20 54. Use according to
one of the clainms 7 or 8 Method according to claim10
or Kit according to claim12 using a neans to detect

42. rMethadeaesordingie claiinds ovherain ibegeperter gemelisp geoe abcgding

ronil pp iy e UgRf of bud BBk TroBrr B s pse, or
chloraimphehigohacdtybirafisfeldhod according to claim 10 or Kit
according to claim 12 using a nmeans to detect

mutations in the M3CA504 protein and preferably a
43, INEHIY £cclihB9%ne of the claims 3, 6, 18 or 20, wherein the cell is a

primary cell or belongs to a cell line.

44. Method according to claim 43, wherein the cell is a HEK293, RIN-5F, CHO or
NIH3T3cell.

45. Use according to one of the claims 18 or 30, wherein the cell is isolated from a

non-human transgenic animal.

46. Use according to claim208, wherein the cell is isolated from a non-human knock-
out animal.

47. Method according to claim 6, wherein the transfection is a transient or stable
transfection and preferably a stable transfection.

48. Method according to one of the claims 11 or 34 comprising administering to said
individual an effective amount of MGC4504.
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30 56. Use according to claim7 or kit of parts
according to claim9 wherein the neans is a neans to
wap@eiop476ml | y anal yze M3C4504 nRNA or genom ¢ BINEER2006/002020
preferably conprises or is57a specific M3C4504 nucleic
acid probe or a priner set capable of WO 2006/ 094735
PCT/ EP2006/ 002020 58 anplifyi ng M3C4504 genom c or
cDNA or a fragnent thereof. 57. Use of a knock out
cell or animal according to one of the clains 20 or
49. Methogheftesaiment arerdingdetoriesofihe whaitnisotfabr 34 camprising

endo@ERAEIY idePO5ing e MB3C4504 steady state level.

50. Method 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 of specifically amplifying MGC4504 cDNA or
a fragment thereof.

51.  Method according to claim 9 comprising the use of a means to specifically
analyze the MGC4504 protein level and preferably the use of a specific MGC4504
antibody.

52. Use according to one of the claims 7 or 8, method according to ciaim 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.

53. Use according to one of the claims 7 or 8, method according to claim 9 or kit
according to claim 12 using a means to detect MGC4504 protein and preferably a

specific MGC4504 antibody.

54, Use according to one of the claims 7 or 8, Method according to claim 10 or Kit

‘according to claim 12 using a means to detect mutations in the MGC4504 nucleic acid

and preferably a nucleic acid probe or a primer set able to amplify MGC4504 nucleic
acid.

5%. Use according to one of the claims 7 or 8, Method according to claim 10 or Kit
according to claim 12 using a means to detect mutations in the MGC4504 protein and

preferably a specific antibody.

56. Use according to claim 7 or kit of parts according to claim 9 wherein the means
is a means to specifically analyze MGC4504 mRNA or genomic DNA and preferably

comprises or is a specific MGC4504 nucleic acid probe or a primer set capable of
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amplifying MGC4504 genomic or cDNA or a fragment thereof.

57. Use of a knock out cell or animal according to one of the claims 20 or 21,

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



