Novel AS160-like protein, test systems, methods and uses involving it for the identification of diabetes
type 2 therapeutics The present invention relates to novel AKT substrate 160kDA-like protein (AS
160-like protein); a method of identifying a substance altering glucose uptake of a cell comprising
contacting a test system comprising novel AKT substrate 160kDa-like protein (AS160-like protein) with
a test substance, and identifying a test substance as a substance altering glucose uptake of a cell by
" detecting a signal indicative for altered glucose uptake of a cell; a test system comprising a gene
coding for the AKT substrate 160 kDa-like protein (AS160-like protein) and an inducible promoter
providing foNcoatredableiRsirgsienaittaeens Hasrise QBHWL‘?SI'%SW}WWE for the identification of a
substance improving glucose uptake into a cell; and the use of AS 160-liké protein in a model for type
2 diabetes. BuUmdenificaticivsf depettstheedtterpthedof identifying a substance altering glucose
uptake of a cell comprising (a) contacting a test system comprising AKT substrate 1601cDa-like
protein (AS 160-like protein) or functional variant thereof with a test substance, and (b) identifying a
test substarj;%e as a suhstance altering grlucose uptake and/or GLUT4 translocation to the plasma

membrane 0f & REPBY JRRHNR 'Z'8lghi Rrifehfid rerbateten’ GRICO it (hBelhavierein the

signal correpanésinyith mltbosefiidienymnarein sheteshiRHerplirdsasiuees gelkand comprises (i) a

gene codin . ate, 1601cDa-like protein, sai substrate 160kDa-like protein

being: enco%i%&?ﬁn%%ﬁ%? ?c%o% %%‘??15}’%%{8 %‘E&?ﬁ'ﬁ"&?&"f %I‘%@T %‘H\tﬁ%@@'ﬁ%ﬂﬁﬂlﬁc acid encoding

a protein cAtfpyFiging FEe ke Notird it aiestfarsionak deny admibingHantientagestbyhe nucleic

acid of @) oelslisauheleEaiing aLaIEOLBRYBAAL e Aok shye s homalagyand lgeldog elther the
corréspo

amino acid rFsCidéJes §7 to.740 Iﬁ.r the amino acid residues 1ding to residues to 740 of AS
1601cDa isBIo 1T IS RRGERY AP Huf RTESK SR B IREYRER SRt eRiBR ek Hre &fdrsubataigene
wherein theTé@tK%'rdiheqﬁrMeiA[@SQBsﬁnatprdﬁ@w@:adlmEﬁﬂﬂﬁﬁié@@ﬁd@%@o@ﬂlﬁﬁ%ﬁ?ts the
detectable signallng é?&%@@&&%?ﬁ% tggrg_g,iﬁ,,gg)v%jef%ae t{'aestt igs}em or he_idengication ofa
substance for improving glucose uptai and/or GLUT4 translocatish 5 e RRMUCAIGR B dhe of a
cell, the teTHRRRATRIBIAMTEE P eRssLBEHiR dferalrelh KTdhb stsatof LeIEDAlkikprptaitein 4AS
160-likeprotesaldictugptianaizyatiat thereof, and an inducible promoter providing for controllable
expression of the gene, wherein the activation of ASI60-like protein or functional variant thereof effects
a detectable signal and wherein the AS160-like protein is defined as above. In a third aspect, there is
provided thg 56 Q@ tests system comprising AS160-like protein for the identification of a substance
altering, particutarly improving, glucose uptake and/or GLUT4 translocation to the plasma membrane

of a cell, whesdintheptestisystan industherniskelingd asabaus TR NG AN ”%??Dégﬁem Is defined
as above. Igo,eh;gg aspect, there is provided the use of AS160-like protein or a functional variant

thereof in a model for type 2 diabetes, wherein the test system is further defined as above and wherein

the AS160-likp profeidsiefinediagabeenpadithaspeshhareisanioyided thadise 26 fstalke

heterologously expressing AS160-like protein or a functional variant thereof as or in model for type 2

diabetes, wherein T8ERE & Santioasl Mt dmeel 38 Rup RstaasRererthe AS160-like protein is

defined as abpve. ifearshrioaspectubieieis-RoVitethaR isRIAEd DEDRERIHS. (). fRGOURd Bya nucleic
acid comprising SEQ ID NO: 1 or 22; (i) comprising SEQ 1D NO: 3 or 23; or (iii) a functional derivative
of (i) or (ii), said deFRETRE RN Mastronurisanenta sehloidisieating ackanglénaisetie Smino acid

residues correspoggingdiRsit it e 440 M0 REAS F0AKRA0WAose uptake,

wherein the test system is in a cultured cell and comprises
(1) a gene coding for the AKT substrate 160kDa-like protein, said AKT substrate
160kDa-like protein being:
(a) encoded by a nucleic acid comprising SEQ ID NO: 1 or 22; ,
{(b) encoded by a nucleic acid encoding a protein comprising. SEQ ID NO: 3
or23; or
{(c) a functional derivative or variant encoded by the nucleic acid of a) or b),
said derivative or variant having at leat 95% sequence homology and

lacking either the amino acid residues 678 to 740 or the amino acid

residues corresponding to residues 733 to 740 of AS 160kDa isoform 1:



In a seventh aspect, there is provided an isolated polynucleotide comprising the polynucleotide
sequence according to SEQ ID NO: 1 or 22 or encoding a polypeptide comprising SEQ ID NO: 3 or 23
or encoding a protein having at least 95% sequen¢@ homology with the polypeptide of SEQ ID NO: 3
or 23 and lacking either the amino acid residues corresponding to residues 678 to 740 or 733 to 740 of
AS 160kDa-isoform 1710 In an eighth aspect, there is provided a cell heterologously expressing the
polypeptide as defiipdiphriteidie pointiaspecidine reisrpliabided @masibstabiyiopdnanslentiy the
transfected with a polynucleatide efined aboye. DETAILED DESCRIPTIQN Diahetes mellitus is a
metabolic disordelgﬁﬁg?’%?e?étga ‘53121 2’?&?%%%%%& lc%@lfos%%gf 85% Fé’ﬁ%:tcﬁ%r%ggcgsntglee illness or .
condition. The Wodlstddalths@@rganization recognizes three main forms of diabetes: type 1, type 2, and
gestational diabetes (occurring during pregnancy), which have similar signs, symptoms, and
consequences, but different causes and population distributions. Ultimately, all forms are due to the

- betén ceiReRNAREPSENEIUESHEN S el RSHBdotES rIdRetioselinteprave e HPETgRRUHTES HARN
is usually dye io @HIGIRMMNg Sestvelian e PaRersatic betacerllshwhishpeasduesrnsiline Type 2 is

characterized by tissue-wide insulin resistance, particularly of insulin-sensitive tissues comprising
adipose tigstie chdiramiv Sieefdtel mibserse dhd bﬁ%ﬁﬁ@é‘?}/‘?% SOmHinES protrasse dupcyaebf beta
cell funCti%&ﬁ%&?&@&@%ﬂ%ﬁﬁaﬁaﬁi@éﬂﬁﬁ%{ﬁ%ﬁﬁgg@s@dﬁ%ﬁaﬁm SilpsulipEgrigtance
caused by hormones of_pre_gnancy. WO 2009/015808PCT/EP2008/006024 2 Types 1 and 2 are :
incurable stironsia demaitionsop el HevdBai RedembR Amyhraslsaamptisrecdinatn adssrBMation of

dietary treatmant-anchensdiramens-irelidiog insuinsuppigentation. 5 Diabetes can cause many

complications such as hypoglycemia, ketoacidosis or nonketotic hyperosmolar coma. Serious

long-term gomplieations, insh A eautiavas cetasidiseas eyttatibtechrisky, Abronikegnakfaiuneddiabetic

nephropaty i i €aasel SRS aRRRdNRECL AL gl dkaBagewhich can lead
I

to blindness and is the most significant cause of adu ndness in the no Lf-q&ldeég,inc}he to developed
world), nef RIS SresRltRPa RABRT &R Rk oV AR AN BRh B T iR RAS At % rectile
dysfunctiorbgmepetense remtBpodiiteaiia Pdstinedairpofavounds, particularly of the feet, can lead to
gangrene which can require amputation - the leading cause of non-traumatic amputation in adults in
(he deveopiaiand &e%gfg}g%ema@@ isle-Rineing) hrmong hatdRealeSHatliRRbeligose into
most cells from the bI0o (primarily muscle and adipocytes), deficiency of insuljn or the jnsensitivity of
its receptofOPRAlRs YRsentiabeise Wgﬁrl?‘fb'??ﬁéeﬁf WS Lfﬁl%ﬂritﬁ@cfnﬁ%ﬁ?iﬁblgv?e%é% rl"‘?lf‘othﬁe blood by fl-
cells in theASdAttsaivenspoefsed@sisimydevels of blood glucose (e.g., after a meal). Insulin enables
most body cells (about 2/3 is the 20 usual estimate, including muscle cells and adipose tissue) to

absorb gligosgf1am e plood TYRE. 2 GIANE(GP el 560 A HOmPANOBAI el e-nsuin

secretion and insulin resistance or reduced insulin sensitivity of insulin-sensitive tissues Eartlcularly .

25adiposeaibEGNRl M AN taRERIER AIsEIRIGHIREA I BEGE m@ﬁ%&&ﬁ?ﬁbﬁﬁmsrﬁ%ﬁ] ¥ is reduced
insulin sengifivity aelwaraetanizetichyrcfeAfdGldike [rokinsudisfinedas Bhowel. At this stage, hyperglycemia
can be reversed by a variety of measures and medications that improve insulin sensitivity or reduce

glucose pr%duqti%naggeggg Ieia\{ggs ?H)tv %gcm,% Q gtgﬁ%&)r,?ggg@eses, the impairment of insulinksecretion
worsens, and 30'the apeutic replacement of insulin 0ften becomes necessary. WO

2U0910158Q8P CTohid2eDBI0D602413 ddsiliedimntypa® HiabBieN 3 firet #ated by attempts to change

Etheysl(i:fal actgﬁty, tfg}% 191%;%5' g&egallyﬂ%c)r%%%;cg{bohydrate intake), and weight loss. The usual next

(ifi)  a functional derivative of (i) or (ii), said derivative having at least 95%
sequence homology and lacking either the amino acid residues

corresponding to residues 678 to 740 or 733 to 740 of AS 160kDa isoform
L

In & seventh aspect, there is provided an isolated polynucieotide comprising the polynucleotide sequence according to
SEQ ID NO: 1or22or encoding a polypeptide comprising SEQ ID NO: 3 or 23 or encoding
a protein having at least 95% sequence homology with the polypeptide of SEQ ID NO:3or

23 and lacking either the amino acid residues corresponding to residues 678 to 740 or 733 to

740 of AS 160kDa isoform 1.



necessary, is treatment with oral antidiabetic drugs. As insulin production is initially 5only moderately
impaired in type 2 diabetics, oral medication can still be used to improve insulin production, to regulate
inappropriate release of glucose by the liver and (] substantially attenuate insulin resistance.
Adequate treatment of diabetes in early the stage, particularly improvement insulin 10sensitivity of
adipose tissue, liver-and skeletal muscle, may protract, retard and/or prevent progression of the
disease. Accordingly, a first object of the invention was tp better understand the mal background
involved IR ?H@‘Bhﬂ%g%%&gﬁcfﬁfrw N (ijuet?es Ceeﬁ}r%e B%e Se% gé%rrecsﬁl?gr%l%a? p{%e%'fje%%aﬁ ru%is improving
insulin seawsitivity of cells, particularly of cells of skeletal muscle, adipose tissue and/or liver, which are
the main insulin-sensitive tissues. Surprisingly, two novel isoforms (isoforms 2 and 3) of AKT substrate
160kDa (31, alggutaifned Inaacir 4 an s 1AASaIE-HbavG.Apw RRANddanidiad by the
20inventors. In the following, the term "AS160-like protein", refers to either or both novel isoforms of
AS160 i.8e83585f s 2 and/or 3. According to one embodiment, the term "AS160-like protein” refers
to both isoforms, according to another, it refers to isoforms 2 and according to yet another
embodimggetAf tedase segeionr 3. According to a preferred embodiment, the term AS 160-like protein”
refers to isoforms 2. AS160, 25isoforms AS160, isoform 2 is expressed in the six main insulin-sensitive

tissues, i adinose-fissus JyaLsksietakmusrindiaatnRiainARbaRligceatis tisguimiee Figure 2 A,

- B). In contrast to this, the isoform 1 of AS160, is pre,domll_nant etecte?hi skelet%l?muscle and heart.
The third S§8¥or% GIRIT60TIBHRRDS, N8R G SRR 1be A8 YR IdtRE 5@% Hinly expressed in

heart andsksietabsbadiensrigoreLEidieas: 3giretlagtiveinauligattitonis! dibbdeark of type 2
diabetes, AS 160-li tei i 0 P 4 t Tt
Gt e RO Ui PR CE AR et

nsulinzresistance in insulin tissues. Additionally, AS160-like

protein mixyt biffetsed ecisemind autpsiaticn sliatnieytionsid Hprirly. glikyses astattee Ihtheherefore insulin
sensitivity, i, thaeleya §i$c°ﬂé§§-MHQB@Q@ﬁ?f)ﬁﬂféé@[ﬂﬁéﬁﬁﬁhﬂﬁﬁ%tﬁ@ﬁﬁwﬁon pathway
involving AS160-like protein were identified which allows for studying interaction of a substance with
the respeB¥RETEfFFM Fansduction pathway at different levels. It could be shown that insulin-stimulated
signal transduction relating to AS 160-like protein involves phosphorylation of AS160 and AKT,
involvement of PI3K (P13-kinase) and MEKK/ERK 10kinases. Unexpectedly, the inventors found that

overexpreggian of AS10deesulsviBRBARSRU-RASIPFAIo AL TR g plggma membrane

and increase In glucose’uptake. They also found that a test s%stem involvin ASl60-Iil§e protein may
be used tgr@ﬁ[}gy insulin. Type 2 is characterized by tissue-wide insulin resistance, particularly

of insufin-sensitive issues comprising adipose tissue, liver and skeletal muscle, and

varies widely; it sometimes progresses 10 [oss of beta cell function. Gestational
diabetes is similar to type 2-diabetes, in that it involves insulin resistance caused by

hormones of pregnancy.



15glucose uptake of cells under high glucose conditions. This may be particularly important for a
diabetes mod Jolfifels tﬂg g;dentlflcatlon of a suitable therapeutic for the tre [ﬁg% g‘{g prevention of
diabetes, as tS]Y (%%Iseigseﬂls characterized by increased levels of glucose f?}l}t Pg@ ccordingly,
testing a substance capable of altering, particularly improving, glucose uptake under this condition
(high glucose) might be 20beneficial for the identification of a new therapeutic. Accordingly, AS160-like
protein may be used in a method of identifying a fubstance altering, particularly increasing, glucose

uptake of a gell and Jheselare, haxiNg BRI RIS IR RNRFEYERIO RS Sype 2 diabetes. 25

Therefore, thé present invention provides in a first aspect a method of identifying a substance altering

glucose upt&?éaﬁﬁﬁ@”@ﬂgfﬂtﬂér@mﬂﬁwwﬁ %@mﬁﬁﬁﬁgﬁ@t@{)%ﬂ%ﬁ{ﬂ% neydingn
comprising fslllisussisedakdia-like protein (AS160- like protein) with a test substance, and WO
2009/015808PCT/EP2008/006024 5 (b)identifying a test substance as a substance altering glucose
uptake and/or GLUT4 translocation of a cell by detecting a signal indicative for altered glucose uptake
of a cell. 5"Alter|ng glucose uptake of a cell" in the context of the present invention means a change

either intred28Rs R ERBLRYSSIPRIBOSRTIRIEAOBE SUB BRGNP NG JIEIRGSFOPRRE of a cell is
increased. Indhketstii@ybeidhradgizeseniangenton iéhg-gusesenpitakiersf iadededs altered, i.e. to

decreased of JneLeased 'Pa?sé;a}%’cx?\;gér’%r% E%RFERLO% e PF%%”@ %‘Bt mrB%F[é??st? with the

(test) substance IS S|gn| ican respectively ant ato t g. the same cell
not contacteBaifthaRe (‘Pégt?lgﬁﬁdfaﬁ%@?%é W@f@bﬂdﬁﬂﬁbdﬂmé’@ﬂﬂ@ﬁ)%%ﬁéﬂdaﬁﬁﬂ@cedures to

assess Whemmawasva{u% m@rﬁm&igam:ﬂiﬁgae@td‘faau%ﬁh@m iBUEB ASrSEueRtis tHest or
chi-squared test (see 15 o Examples for;éttablet H&%Bln a ref red embOdlpé nt of

increastd g % 3&%‘( geé}’uc %@?ﬁﬁ Gr8Teet ALY gglf' %P“aSF’ef‘é" y to at
least 125 %maxa:atpﬂef@’miulye mmmam@mmtense%nmm hegting. dtobe Og istllofhweepieferably to

ot least 2008 s ARDTEl el A SUSASIAORIALINS OBkl e s, for he

treatment or prevention of diabetes itis particularly |mportant to modify glucose uptake of an
insulin- sens|ﬁ§@“f’%§l§‘85%9f:8?&|ﬁ@‘5}m?ﬁ§ FrRRARLIGRHA B NS AEY BRPRA RSN allows for the

identification of a substance 25altering, preferably increasing, the glucose uptake in at least one,
preferably at least two, more preferably at least three or at least four or at least five or at least six

insulin- sensifive figspe(sh BiRIpRLipAITRHRe BRilive, liRsues alds Jithrudtiimitagan. adipose

tissue, liver, skeletal muscle, cPancreatlc tissue, myocardium, vascular smgooth muscle and active
mammary gﬁflqa rom the blood (primarily muscle'and adipocytes), deficiency of insulin or the
insensitivity of its receptors plays a central role in all forms of diabetes meliitus. Insulin
is released into the blood by £~ cells in the pancreas in response to rising levels of
blood glucose (e.g., after a meal). Insulin enables most body cells (about 2/3 is the
20  usual estimate, including muscle cells and adipose tissue) to absorb glucose from the

blood.

Type 2 diabetes mellitus is due to a combination of defective insulin secretion and
insulin resistance or reduced insulin sensitivity of insulin-sensitive tissues, particularty

25 adipose tissue, liver and skeletal muscle. In the early stage the predominant
abnormality is reduced insulin sensitivity, characterized by elevated levels of insulin in
the blood. At this stage, hyperglycemia can be reversed by a variety of measures and
medications that improve insulin sensitivity or reduce glucose preduction by the liver,
but as the disease progresses, the impairment of insulin secretion worsens, and

30 therapeutic replacement of insulin often becomes necessary.



WO 2009/015808PCT/EP2008/006024 6 However, the six main insulin-sensitive tissues are adipose

tissue, liver sk@ %Lmy%%e, heart, brain and pancreatic tissue. Accordir@% ‘30%5’&5%”06 preferably
alters, more preferably increases, glucose uptake in at least one, two, thrée, four, five 5or six or more

of these tissues, i.e. adipose tissue, skeletal muscle, heart, brain, pancreatic tissue and/or liver. If
glucose uptake is altered, preferably increased, in one tissue, this could be, for example, any of:
adipose tissue, liver, heart, brain, pancreatic tissug or skeletal iomuscle. If glucose uptake is altered,
preferably increased, in two tissues, this could be, for example, adipose tissue and liver; 15adipose
tissue and skeletal muscle; or liver and skeletal muscle, or any other combination of two of the six

main insulincgeRgifivedissshetistettatnged Blusrsrpipiaka ingiiprdidaieierallyicirased, in
three tissues, this could be, for 20 examyple, adIFPOhSéS tissue, Il\hel‘ and_ﬁieletal Ll%asiflzor efrny other
combinatiod SRR &7 AR 9556 SARRRYaRIn MRS u AR KRG TS F‘WF{E?‘ $8ptake is
altered, prefeseddyangrieasaatmefwitiissizt sntidimbeliddihgstokexanipleradipter itigsifiejliiver, skeletal
muscle and brali - inati : -|i i i in-sensitive
tissues.?W(#g%gb%%g%%%%ﬁlg&%’ggo %rggéiégg@% 'g%%?o%‘ea %ﬁ%glée!? %%%?r@?%%ﬁ%bW increased in
five tissues iAMEVEUTHE) REPAIHIPHIL ERAPEIR H3BREANAE @f@?éfépﬁﬁi%@é?ﬁ?‘é\m%h@h@%ﬁ, or any
other combigatiasseifiugyaitbr e ueslintedsiamain insulin-sensitive tissues. 5The main cell types
present in adipose tissue, liver, heart, brain, pancreatic tissue and skeletal muscle are adipocytes,

hepatocytes, heart muscle cells, neuronal cells pancreatic cells, beta cells and skeletal muscle cells,
respectively. Accordingly, the substance preferably alters, more preferably increases, glucose uptake

in at least oAgefvataertiRast gfciabatasypesrly dhe aingey Restiiai dnpeyemant /st ial muscle

tocells 1if glgepsrivstakedsaliewdupreiriohly neasen. dalone el bipetigasddddie, for example in

adipocytes, he%‘?t??%tes heart rp%secae{ cells, neuronal cells pancreatic cells, beta cells or skeletal
u

muscle cell®T Pg 88%%85‘8 N S(1:-8r(%%f?'preferably increased, in two cell types, this could be, for

example, adipocytes and hepatocytes; adipocytes and skeletal muscle cells; or

Accordingly, a first object of the invention was to better understand the molecular
background involved in the glucose metabolism, thus helping to better search for new
15 potential drugs improving insulin sensitivity of cells, particularly of cells of skeletal

muscle, adipose tissue and/or liver, which are the main insulin-sensitive tissues.

Surprisingly, two novel isoforms (isoforms 2 and 3) of AKT substrate 160kDa (AS160,
also referred to as Tbe1D4 or AS160, isoform 1) have now been identified by the

20 inventors. In the following, the term “AS160-like protein”, refers to either or both novei
isoforms of AS160 i.e. to isoforms 2 and/or 3. According to one embodiment, the term
“AS160-like protein” refers to both isoforms, according to another, it refers to isoforms
2 and according to yet another embodiment, it refers to isoform 3. According to a
preferred embodiment, the term “AS 160-like protein” refers fo isoforms 2. AS160,

25 isoforms AS160, isoform 2 is expressed in the six main insulin-sensitive tissues, i.e.
adipose tissue, liver, skeletal muscle, heart, brain and pancreatic tissue (see Figure 2
A, B). In contrast to this, the isoform 1 of AS180, is predominantly detected in skeletal
muscie and hearf. The third isoform (AS160, isoform 3}, lacking exon 12 of AS160
(Figure 1) is also mainly expressed in heart and skeletal muscle. (Figure 2 C). As an

30 ineffective insulin action is a hallmark of type 2 diabetes, AS160-like protein provides a



hepatocytes and skeletal muscle cells or any other combination of the main cell types 20present in the
six main insulin-sensitive tissues as listed above. If glucose uptake is altered, preferably increased, in
three cell typevsv’qﬁ%}%{ga?gs be, for example, adipocytes, hepatocytes and gﬁfelﬁ%g%{lsf%%g% e cells or any
other combination of the above listed main cell types present in the six main insulin-sensitive tissues
as 25listed above. If glucose uptake is altered, preferably increased in four, five or more of the main
cell types as listed above for the six main insulin-sensitive tissues, this can be any combination of four,

five or more,of 1955 GEHL PR U QAO0SIPLIBRARCTIRR2006/005074 & A dealiskavove, the

method of the invention involves a test system comprising AS160-like protein. Acording to one
embodimentigaegsriddiienalyob$ 18 tise anctei shain he Hepr &R iAemtn rabeianseakhi@bkDa (AS160),
wherein in cepuRaxssOE §iASISAIRRSeEMCeAsIRadOdiR exsiiat) Ltk 1314 ANBAS & missing in
AS160-like protein (see also Figure 1). According to another embodiment (isoform3 of AS160),
AS160-like protein is derived from AKT substrate 160kDa (AS160), wherein in comparison to AS160,
the sequence lacks exon 12. Additionally, further mutations may be present as detailed below. 10

AS160 (AK Tomnsets ebite dntracelviersignat NassHuaian ariival myehting £ a3 @0diBstrate of the

protein kinageofdfnlwird dentireoyiash(Kitnes gbastud0Rd) intsidiipmabriusissisleraanstraed that AS160
also plays arole i .skeletaltrguscles of mi Ewrats anf hu qns.llné
X

l ' ICAR
(5 aminam BB AR T P B DA T S AR b KR CAHaiar

ribonucleosi e?\é%ﬁ/l epéndent protein kinase (CAMPK)
activator) ininealsesiinugdpiestplanaiirehsiicEorogiatiosinnd $360-5B8 pinttmHned2esvhich lie in

characteristi r%‘agiﬁérﬁfﬁiﬂﬁtsﬂdgﬁéﬁ‘a?m@m@ﬂhﬁmﬁé%&%mﬁh%ﬁé%%% PERR)E Rkprominent

feature of AS160 is the presence of a GTPase activatin or Rab proteins. These small
G-protéfhs diRFeeRiFIReHiE bR YaRRIGGHIN fﬁﬁg%ﬁf@ﬁf o iRnehfaARP kS fa8 ESidence that
AS160 linksisigniads clavfratislanaiidrAdt G4 he fins plsstamodabcatraasio datren sef ik hlddab€Sano et
al., 2003). A@F]tggeactivation is reduced in patients with type Il diabetes, resulting in an impaired
GLUT4 transfocation (Karisson et al., 2005b). Overexpression of full-length AS160 in adipocytes did
not alter the basal or insulin-stimulated surface-to-total distribution of GLUT4 indicating 25 that the
amount of AS160 seems not to be rate-limiting (Zeigerer et al., 2004; Sano et al., 2003). Experiments
with mutant R&lGls(ctmtadhiines 4 testtaystephosphinylAtdBGiike psbieinedah be@hetlid sadglocation is

markedy redupaddgnrebeleRiHeAdgnabK AR RE RAEE BamAgivging protein)

domain of AS160 Is required for GLUT4 translocation. WO 2009/015 T/EP2008/006024 9 AS
160, isofornigpenidthioyasiebatesdnry Acvdlis B ideDtiratisnar acxdirdierthgiarepticéonii@ing in
comparison e badildengHpAbehtOrosnidsere & xarmplaessk ansi@ bhisrsaisaaldtihe indraasegene, the
nucleotides gncoding . amino.acids 678,tq 740 are. missing.in ¢ arison tq the human full-length
AS160 as dtah B Se i drcatit A b S A SRR R AR
mismatchespEEUIdBnimietHngosiverre PG (dneattiapsondigzy(pinh glucgsg) miciddeion, the clone

of Example BGruiainest 3 PRAslaiim it2a84 #edfHdhat was also found in human placenta cDNA

but not in human brain cDNA. For the expression clone of the isoform lacking exons 11 and 12, which
was used in the Examples, the deleted 3bp sequence was reintroduced to toresemble more closely
the full length sequence of NM_014832 (EMBL). The resulting DNA sequence encoding isoform 2 of
AS160 (SE@spoNimoly) 8Sj106rike teteonaisnge used in a method of identifying a substance

altering, particularly increasing, glucose uptake of a cell and, therefore, having a

potential for the treatment or prevention of type 2 diabetes.
25

Therefore, the present invention provides in a first aspect a method of identifying a
substance altering glucose uptake and/or GLUT4 translocation of a cell comprising

(a)  contacting a test system comprising AKT substrate 160kDa-like protein (AS160-
like protein) with a test substance, and



DNA Sequence encoding isoform 2 of AS160 (SEC ID NO: 1)

ATGGAGCCGCC CATTCAGGATGAGCCGTTCCCGCACCC
GAGc:cc;GGcé"%1"%‘%"§§%§:TCAGc:c:c:GG(:c:CCGGGAAG(:(:AAGc:c;%ﬂ’gﬁ?g@’c&,}“ﬁ‘?‘q
CCGGCTGTGGTACGTTGGGGGGTCGTGCCTGGACCACAGGACCACGCTGCCTAT
GCTGCCCTGGCTCATGGCCGAGATCCGCAGGCGCAGCCAGAAGCCCGAGGCGG
GCGGCTGCGGGGCGCCGGCGGCCCGAGAGETGATCCTGGTGCTCAGCGCGCC
CTTCCTGCGTTGCGTOCCCGCGCCGGGCGCTGGGGCCTCGG m
CGTCGGCEACG %’E@ﬁ%ﬂ%@%&% 8@?&*@%%??%@%%@%?%@%@%@%
ATATCTCGBGIT% Tepsiwativt Ahe pal O detesimcTegne Gridictive boetemd glrerseC
AAGGCGCAGHEGRAGHRACCCCGAGTCGCAGATGGCCTGCCACGIIICCGCGC
CACAGACCCCAGCCAGGTTCCTGATGTTATTAGCAGCATAAGGCAATTATCTAAA
GCGGCCATGAAAGAGGATGCCAAACCCAGCAAAGATAATGAGGACGCCTTTTAC 25
AACTCTCAGAAGIIIGAAGTCCTGTACTGTGGAAAGGTGACCGTGACCCACAAGA
AGGCCCC(emsQucTCAPERATG A @GR GBiRE ANGT PEAGUCER IORCTHARE A
AGCAGCGLLRGAARRAT EroE 6ldafes=f e fitdase UpfalalxA e SN fabipthAC
CTGGCTGACTIGGAGGTGGTGGTGCCCGGGTCCCCCGGAGACTGCCTGCCGGA
GGAGGCTEUEHIRRKe e ACRHE BRERS IS GCTTACCTGCCGGGGCCAGCCAGE m
CTGCCCTGACCAGCTCTCGGGICTGCTTCCCTGAGCGGAI | ITGGAAGATTCTGG
CTTTGATGAGCAGCAGGAGI | ICGGTCTCGGTGCAGCAGTGTCACCGGCGTGCA WO

20091015808k HERZPOBALIREZNt invention, the glucose ubitake of a cell is altered, i.e.
ACGGAGAGTTCACGAGGGCAg_CCAGAAATCCCAG %ﬁéﬁ{ﬁGGAGACﬁ CG
A

: C
GCGCACCETREAtE EEARSE FCPRRBER R RSP ‘?E?
TCCAGG TEGSRE AVt BAGAT SAACOTT s BIAGESHAGKCACTREA TERSTTET than

CTAGAAMAG A UAMBAT AT ST GG HEAGRGTATAMGCATRIGHARTCAC | 1GGC
I ATCTGCCGGGAGTCTCCAGAGCCTGGACTTAGCCAGTATATII

GTTATGTARTE A iesThe At eraseteterbpeerd Wes REESPAAYRRRE Ko @lpes are
GAAACAG GGG ERBREIIRGETGR ACHGIERRIAACHACH CAGATTAY (see
ACTGTGTGAGGCCTGCCCGATGC | | GCATAAGCTCTGTGAAAGGATTGAA
GGTCf&TAa@@gKWEﬁgg‘Xé@%ﬁX@%%% TACAGAGGCATCTCTCATCACTGA 10
CAGATAATGAGCAAGCTGACATCITTGAAAGAGTTCAGAAAATGAAGCCAGTCAG

TGACCAGGAAGAAAATGAACTTGTGA IINACACCTGAGGCAGCTGTGTGAAGCC
AAGCAGAAfA prdfe Ao AIR AT GG EEE AGLCESE TPIER CRAIILCBAAPIRRET A cell

CAATCCCAGAAAATGCAA 4 T T
AAnGCT ARG KRR IR G e St I i aleipio ey 150
CAGAATGAGAGTHCTE STTREARGHS To alilones prefeapi toativest AN RGTEMPst
GCTTGAGAGAAGHAS FACEE400AGRBGATHIE TCCACCAGGGACACCGCCAGCG
TCCCCACCGTCCTCAGCTTGGCAAACG | | | CCCGAAGAGGATTCCGACTCCCCG
CAGTTTCGAAGACGGGCACACACGTTCAGCCACCCACCTTCAAGCACAAAGAGAA
AGCTGAATTTGCAGGATGGGAGGGCTCAGGGTGTGCGTTCCCCTCTGCTGAGGC z0
AGAGCTCOxGEBitGheyrCeAETIEA OIS AR RGPS dibRIE T ésOpgirdarly
CCTGCAGGARFBAGT RESHT AREES TREKE ACLARH ST SIIG AGTIE PTCSGRBGAS
TCTCCTGGCGGCAGCGCATTITCCICAGGGTITGCTICTCCCATGAACAAATCT.C

T RGO A KSR S AT SRR AR B NE L Rt o & pigtance
CCCCCQT CTAEOQAKEEATE BABBNG U g CoE TRERETA PAFPFE OT6 PE RGN @ngsst
GGATGACGLAGRRARGAIIIPAASRANGE B e A4 IS b 2ASGTEA GRS sl fasulin-
TGGAGAAAAGCTATACACCAACAAATCTTGTTACTICGAATGG AAAA%&A/?ACC@
GAAACTTGHABINA B8 CRERBIRS oI RN ARYR BSRUSR AnOid AR REalon
TATGAAGAAHBES BEGCIVES ToAt AASNGRINCTBRRATEANC MGE GNTA NGNS Ehooth
GTTAAACT%&%%%%&J&M;Q@] ATERGATATGGAAGATATICATACTCTTCTTA 30
AAGAAGGA AAAAGTCGACGAGGAGAAA | | | GGCAGTTTCTGGCTTTACA
GTACCGACTCAGACACAGATTGCCTAATAAACAACAGCCTCCTGACATATCCTATA AGGMCI | |
1GAAGCAGCTCACTGCTCAGCAGCATGCGATTCTCGTGGA I 11 AGG WO
2009/015808PCT/EP2008/006024 11 AAGGACG | | ICCTACTCACCCTTACI | |
CAGTACAGCTTGGGCCAGGACAGCTG TCACTG | I |
AACCTCCTGAAAGCCTATTCTTTGCTGGACAAAGAAGTGGGATACTG TCAGGGGATCAGC I 11
GTGGCTGGAGTCCTGCTTCTGCACATGAGTGAAGAGCAA
GCCTTTGAAATGCTGAAATTCCTCATGTATGACCTCGGCTTCCGCAAGCAGTACA 5
GACCTGACATGATGTCGCTGCAGATTCAAATGTACCAGCTGTCCAGGCTCCTTCA

TGACTATCACAGAGATCTCTACAATCACCTTGAAGAAAATGAAATCAGCCCCAGTC
ITTATCCTCCCCCCTCCITCCTCACATTC LI CCCTCTCAC I CATTACCATTT CTACCCACAC LI



15 GAATCAAACCTGGAAAATC lift GACGAGAGAGACCAAAATGAAGTC I  AATCCG
GACCCTGGAAC AAATGGCTTATCAAAAGACAGTGGAGC AAG
CTGCTGCC@@&%@@%‘%TCTAGTCAATTGTGACCTGTTGCTGAGQ%&%:%%%%X@?
GCAACCCTAACAACAAAGCCAAGATAGGAAATAAGCC 20 The translated amino acid sequence via
EditSeq (Lasergene) (SEQ ID NO: 3) of novel isoform 2 of MI 60 is given in the following:
MEPPSCIODEPFPHPLEPEPGVSAQPGPGKPSBKRFRLWYVGGSCLDHRTTLPMLP
WLMAEIRRRSQKPEAGGCGAPAAREVILVLSAPFLRCVPAPGAGASGGTSPSATQP N PAVF | F EH
KAQH IS RF I HNS H DLTYFAYLIKAQ PDDP ESQ MACH VFRATD PSQVPDVI 25
SSIRQLSKAAMKEP MRS P ERATY NS O REM Y S GV ANTHK HARS S DEMEK
FSLHEQQRLKICGEQRGPDPGEDLADLEVVVPGSPGDCLPEEADGTDTHLGLPAGA
SQPALTSSRYRSIER RS BTG PaRSEHE e S HIR AR ST SE PR IR FALIK
SAPSHVQRBES EMR pidicF4Dly GiofeaHu k | SR EXEK Sptak & KNF IeBISSESQ6| KirBéDIdErGivd C RE SP E
PG LSQg '%géfg%gﬁb%%ﬁﬁe%&%s\éw&%a s§§s%ﬁé%<2§\§xléﬂ&ls§é%a Bfhin

PMHSLHKL IEGLYPPRAKLVIQRHLSSLTDNEQADIFERVQKMKPVSDQEENELV | LHLRQ LC
EAKQ KTHVRNESats HssEesNd/PrIMENATS SG RFKLD ILKNKAKRS LISS LE NI F WO
2009/015808PCT/EP2008/006024 12
SRGANRMRGRLGSVDSFERSNSLASEKDYSPGDSPPGTPPASPPSSAWQTFPEED SDSPQFRRRA
HTFSHPPS@@&&N %‘%&%@%&%@&Bﬁﬁé@%@&%&%‘ﬁ&ﬁﬂﬁﬂ&%\@ﬁ
VGGTSVTPRRISWRCRIFLRVASPMNKSPSAMQQOQDGLDRNELLPLSPLSPTMEEEP 5
LVFLSGEDBPERIEERKRISRERIRS (9 HK AY ROt s T raliE RO RIS SR B aipith K

"VKLDY g EVeadsc@KEVLITWDKKLLNCRAKIRCDMEDIHTLLKEGVPKSRRGEIWQFLA
LIDYRLRHRLPNKQQPPDISYKELLKQLTAQQHAILVDLGRTFPTHPYFSVQLGPGQLS
LFNLLKAYSLLDKEVGYCQGISFVAGVLLLHMSEEQAFEMLKFLMYDLGFRKQYRPD
MMSLQICIMYQLSRLLHDYHRDLYNHLEENEISPSLYAAPWFLTLFASQFSLGFVARVF w
DIIFLQGTEWW%&S@EE%@EW%B@@S@E’NN‘Eﬁ%ﬂlfﬁﬂm}iﬁ%@lﬁ r
DISKQLHA¥RAAYEVLODELQESSYSCEDSETLEKLERANSQLKRQNMDLLEKLQVA
HTKICALESNLENLLTRETKMKSLIRTLEQEKMAYCKTVEQLRKLLPADALVNCDLLLR
DLNCNPNN#diRRS$E RicPeand d@eisoform 3: In the gene encoding novel isoform 3 ofAS160, exon 12 is
deleted 15 compared to full length AS 160 gene. This exon corresponds to amino acids 733 to 740

with respecBRRE PERE HEEIRIBIY858: Base). The resulting DNA sequence encoding isoform 3
0f AS160 (55,3 10,022 SR B0 R ShBRLR-R GRS GISSURB IR of AS160
ATGGAGC@@@@@AWGM‘TE‘{E@R@@ATGAGCCGTTCCCGCACCCCCTGGAGCCC
GAGCCGGGCGTCTCAGCTCAGCCCGG
CCCCGGGAAGCCAAGCGATAAGCGGITCCGGCTGIGGTACGTTGGGGGGTCGT

T eCTOCo R TAteKe i AiEees Rialitany incresed,inore fisshesc s SRUHRE Y

GGCGOCTeRUNEGaURseissEdrme eudsskeletal muscle or any other combination of three of
GAGGTGAKGEsfalGed SARSPRSGSehiitfe Hesiuead TGCGTCCCCGCGCCGGG
CGCTGGGGCCTCGGGGGGCACTAGTCC
GTCGGCCACGCAGCCCAACCCGGCGGTATTCATCTTCGAGCACAAGGCGCAGCA
TATCTCGCGCTTCATCCACAACAGCC m

ACGACCTdabcrropeedT Atciangerisseasatcbedisseaditcegdbs for

CGCAGAT GlafnfplECLefipdSEIHGL Rler, skeletal muscle and brain or any other combination of
TICCTGATGTTATTAGCAGCATAAGGCAATTATCTA

GCCACAGAC%%%CA@C?
AAGCGGCER A RN PRI AR PR R AR YRR TGAGGACGCCI |
IACAACTCTCAGAAGTTCGAAGTCCTG m TACTGTGGAAAGGTGACCGTGACCC
ACAAGAAGGCCCCCTCAAGCCTCATCGATGACTGCATGGAGAAGTTCAGCCTGC
ACGAACAGCAGCGCCTGAAGATCCAA WO 2009/015808PCT/EP2008/006024 13
GGGGAGCAGCGCGGICCGGACCCAGGAGAGGACCTGGCTGACTTGGAGGTGGT
GGTGCCCGGGTCCCCCGGAGACTGCCT
GCCGGAGGAGGCTGACGGCACCGACACCCACCTTGGCTTACCTGCCGGGGCCA
GCCAGCCTGCCCTGACCAGCTCTCGGG 5 TCTGCTTCCCTGAGCGGA |1 |
TGGAAGATTCTGGCTTTGATGAGCAGCAGGAGTT TCGGTCTCGGTGCAGCAGTGTCACC
GGCGTGCAACGGAGAGTTCACGAGGGCAGCCAGAAATCCCAGCCGCGACGGAG
ACACGCGAGCGCACCCAGTCACGTCCA
GCCCTCGGACTCGGAGAAGAACAGGACCATGCTCTTCCAGG TTGGGCGATTTGA 10
GATTAACCTTATCAGTCCAGACACTA AATCAGTTGTGCTAGAAAAGAA I |11
AAAGATATCTCCTCTTGTTCTCAGGGTATAA AGCATGTGGATCACTTTGGC |



ATCTGCCGGGAGTCTCCAGAGCCIGGACTTAGCCAGTATATTTGTTATGTATTCCA
GTGTGCCA%&AX‘S&BQTGGTTGA 15 CCT EP2008/006024
TGAGGTAATGCTGACTCTGAAACAGGCCTTCAGTACGGCGGCTGCCCTGCAGAG
TGCCAAGACGCAGATTAAACTGTGTG AGGCCTGCCCGATGCACTCI ']
GCATAAGCTCTGTGAAAGGATTGAAGGTCTCTA CCCACCAAGAGCCAAGCTGGTGATA
CAGAGGCATCTCTCATCACTGACAGATAATGAGCAAGCTGACATCTTTGAAAGAG 20

TTCAGAAARY %@&ﬁ%ﬁ@lggﬁ@&éreferably increased in five tissues, this could be, for
CCAGGAAGAAAATGAACTTGTGATTTTACACCTGAGGCAGCTGTGTGAAGCCAAG

CAGAAGACRAIRCGAERO RIS WRIGS RRIRIR Beecier EFENI3RR gart, or any other

CAAATAG TAGRATIGE CAGAANAT BHON BLAGRARTGBAAGSETTARAGEI GACATTCTGAAA 25
AATAAAGCTAAGAGATCCTTAACTAGCTCCCTGGAAAATATCTTCTCAAGGGGAG
CTAACAGAATGAGAGGTCGGCTTGG AAGTGTGGACAG !l
GAACGGTCCAACAGTCTTGCTTCAGAGAAGGACTACTCA CCAGGGGATTCT%&ACC%GGGACAC
CGCCAGCHRIt S esrdvere N EFR S RAKC YT PEFE SRR PR T
ACTCCCCGkatal mies & AdiisG/EE Aepatocytes, heart muscle cells, neuronal ceﬂs

CACACG gﬁ@f%&%&%&&@%@%%%ﬁ.@&%%ﬁ@%!ga%ﬁﬂéﬁﬁ%%ﬁ

GGAGGG S TR aTT T T B CTCAGG CACABCTCCAG TGAALAGTGCAGCAATCI
| | CGTCAGHPelanke oefareiy altssaBeia QRisERN T aase s plysose uptake in at least one,
CCAGTCTIREAAGIETTRAC ST SRS TECIGHBRES AIERGHEC AUKS SEERORGEE
CCTGAAAAGC | lll ACCAGAAT
TCAGETAGRETGTCCCCACAGTATGAAAATGAAATCAGACTGATGGAGAAGGGAG
AAAAAGGACCTCATCTACCTGCAGC
AATGAGTCCCTAAGTGIGGGAGGAACCTCTGTCACTCCTCGCCGGATCTCCTGG 40

CGGCAGC@@@C&E&@T@A@G@F&@ﬁreferabiy increased in one cell type, this could be, for

T CCC A A A o LT AR A TCAMEAGCANCATRRA LIRFARAGR:

AACGAGCTEEF

TCTCTCCARIC e CATE ABBRAOEGE TEBTTGTATTCCTGTCTGGGGAGGATG
ACCCAGAAAAGATTGAAGAAAGAAAG 45
AAATdAAAA@WRW%%ﬁ@@%%@*R@Mﬁ&éﬁ%&&@&%&%@#@?r‘O*‘
ACTTCGAARGGANAAAGAAAACCA
GAAACTTGAAGCAAGCAGAGATGAACTCCAGTCCAGAAAAGTTAAATTAGACTAT
GAAGAAG FIBEYEEATdIERAAESG WO 2009/015808PCT/EP2008/006024 14
AGGTCTTAATAACTEGGGATAAGAAGTTGTTAAACTGCAGAGCTAAAATCAGATGT
GATATGGARBICYIRFARA $ierel ypscle cells; or

CTTAAAG T | TGE
e A%gﬁ%gg@g%@g%@%%%%@%& JohBfRGHG ok e TRREET types
GCCTAATARAEAATIRG Se et Tsuinseasiive figspar esGialkd BPPYSAAGCAGCTCA
CTGCTCAGCAGCATGCGATTCTCG

If glucose uptake is altered, preferably increased, in three cell types, this could be, for

example, adipocytes, hepatocytes and skeletal muscle cells or any other combination

of the above listed main cell types present in the six main insulin-sensitive tissues as
25 listed above.

If glucose uptake is altered, preferably increased in four, five or more of the main cell
types as listed above for the six main insulin-sensitive tissues, this can be any
combination of four, five or more of those cell types.



TGGATTTAGGAAGGACG | | | CCTACTCACCCTTACI | | TCAGTACAGCTTGGGCCA
GGACAGCT TTAACCTC *
CTGAAAGC(%*;&%‘%E%&GCTG GACAAAGAAGTGGGATACTGTCAGGGERTEKEYEY 10
TTGTGGCTGGAGTCCTGCTTCTGCA
CATGAGTGAAGAGCAAGCCTTTGAAATGCTGAAATTCCTCATGTATGACCTCGGC
TMCGCAAGCAGTACAGACCTGACA 8
TGATGTCGCTGCAGATTCAAATGTACCAGCTGTCCAGGCTCCTTCATGACTATCA
CAGAGATCTCTACAATCACCTTGAA 15

GAAAATGANA AL GESe AR dthdA bakel lehiior inl6ilet BRbst stefl ddaiprstag CTCTCAG I H
| CATTAGGA | || GT AGCCAGAG | | |11 GATATTALLIL

CTICAGGGANETERAH AT PIENRAR B RO ROFEIRGBETA STSA BB A BRI

AGACACT pidisiA BIEeAAT GG AGR QDTTIE ABKEE MITBUY WASTFN ICIoNApRAZAGA 2o

CG CT?%EE@W% % J8%es Brdo RGN WEABE S AR Ié;_:jrjx hs160-like

GAGA GCAGTIGCA GCCTATGAGGTGGAATATCAg‘I'
GCTACAG RN ese PIoAGERATCPPeANa orenc e RyedRen GIdrmA el f1&160).

GAGAAGChRGHAGAGISERCAAINGCorbAKT substrate 160kDa (AS160), wherein in
AACTGAAAAGACAAT%/%\T%G CCTCCTA%}%@AAAT‘I{%CAG GTAGCTCATACTAAA
FCARAC T :

ATCCAGGCTTHEER TEERRRATEST P

GCACGAGAGAROHOAMMEEANGTER] EODE GleQafsCethiriEbew.
AAGAAAAAATGGCT TATCAAAAGAC

AGTGEAGCAACTCCGGAAGCTGCTGCCCGCGGATGCTCTAGICAATTGTGACCT 30
GTTGCTGAGAGACCTAAACTGCAACC
CTAACAAGHAAGEEAABATAS GIUKRTANG CCISBA GMBIANG ¢ SFEQNEIV KeXifled T Be translated

amino acid ggaUeRERMRSHRAYhASETARTS) éﬁﬁ@dgoeéq' haquelisofprmaahihedgo is given in
the following; MEPPSCIODEPFPHPLEPEPGVSAQPGPGKPSDKRFRLWYVGGSCLDHRTTLPMLP

WLMAE | Rﬁ\‘-‘%ﬁ?f@,&@@@é mgh%gl Q% also plays a role in skeletal muscles of mice, rats
EVILVLSAPHIRGMBEAP BAGEASGHESRBAT QRNRAYEIREHKNCEHN SR ik SEDide IFE-D-

AYLIKAQPBRPESOMACHNGR ATRRAQNE Y Hk RRARISRAMERAKRSRY EDAFYNSQKF

EVLYC : EKFSLHEEQRLKIQ o o
GEQRGPDPsEpontsitioy of A Sp ebwesitesiBes PO pbTs RERgbisAlis Dpheregefistic

PERILED S Gl Q@aiEHBSRBCASVThisPaiR860 IRXFEOG DT BHBA080 kL A
R G R AR Y O SRS R T GRS R BT Kot

VLEKNFKDY
|ICRESPE P @Iog{¥ CasrGUASESIaIB Bs/Ae TRaeOuiHs AR asArelGiac AP rentext,

HSLHKLCERHsfId%ER M@evévidence that AS160 links signals downstream of AKT with the
insulin-stimulated franslocation of GLUT4 (Sano et al., 2003). AS160 activation is
reduced in patients with type Il diabetes, resulting in an impaired GLUT4 translocation
(Karisson et al., 2005b). Overexpression of full-length AS160 in adipocytes did not
alter the basal or insulin-stimulated surface-to-total distribution of GLUT4 indicating

25 that the amount of AS160 seems not to be rate-limiting (Zeigerer et al., 2004, Sano et
al., 2003), Experiments with mutant AS160 (containing 4 mutated phosphorylation
sites) showed that GLUT4 transiocation is markedly reduced (Sano et al., 2003).
Additionally, a functional GAP (GTPase-activating protein) domain of AS160 is
required for GLUT4 translocation.

30



5 QRHLSSLTDNEQADIFERVQKMKPVSDQEENELVILHLRQLCEAKQKTHVHIGEGPST
ISNSTIPENATSSGREKLPILK NKAKRSLTSSLEN
IFSRGANRMRGRLGSVDSFERSNSLASEKDYSPGDSPPGTPPAS
PPSSAWQTFPEEDSDSPQFRRRA
HTFSHPPSSTKRKLNLQDGRAQGVRSPLLRQSSSEQCSNLSSVRRMYKESNSSSSL to
PSLHTSFSAPSFTAPSFLKSFYQN g

ﬁlflfle_(SQ EO\@\'@(R keI (ARt VB MRB G REl sl ST S TR Skt ki Bl 12

N YWTGTSCCHCPP
SLOPWRRRASWISHES IERMATIRA R ke iliRie i AC ER REPAr RS BATRIGR K RIRA: I
LKQAEMN SS&EK e, Tiviaal e Rike tbuclectides encoding amino acids 678 to 740 are missing

RSAGI RSC@ WP%‘W@E K RO R RS SRR e B PRDIR L ANNGHL 81 4832
YPIRNF.SSSLLSSMRFS _ o N
WI.EGRFLL¥eT FMRS el pase HTyrhe RIsTECVa RIB IS TRARSEAIORN S # e Fsiirmgt

PLKC.NSSGWET@fBA SR PL3B27 (Ala — Val). In addition, the clone of Example 2 contained a 3
.CRCRFKCTSCPGSFMTITEISTITIL KKMKSAPVF LPPGSSHCLPLSFH.%NP%FHLFF 20
i cUNA Du

FRELKLY SRR FRaipm{R}2594-259
RI-ILWNVRAUKADLESH b KDRAX LEOP tHOWHE S SRIRRIRIADE HBSIPNIRWINIMRY R NISSR! 12,

NLHPVRN\%HWR\%W@@&’#&M Examples, the deleted 3bp sequence was reinfroduced to
N.KDKTWTS.KNYR.LILKSRPWNQTWKIF.RERPK.SL.SGP NKKKWLIKR&WSNSG

SCCPRML . ssareiezmoragiossly fradpiRenatRequsres of NM: 231582 EMRLASNSEIWENS otein” refers
to both or eithes ebiarfetanendali@gofAcrhaDoTAS 130 (SHQ' iBakdm RisbAGH GOtheefellswing: protein,
whose gene is a naturally occurring variant of the AS160 gene in which exons 11 and 12 are deleted.
The term "isoforms 3 of AS160" refers to a protein, whose gene is a naturally occurring variant of the
AS160 gene, in which exon 12 is lacking in comparison to_ the fuII-Ierﬂzth A5160, Additionally, short

mismatche&ﬂé\ﬁ?@‘ﬁ@%‘%ﬁﬂﬁ?ﬂ‘@ﬁ@@@'@-ﬁ@ roteth, (B B5NRylkence of AS160-like protein is

compared t f wwjx ISA &Lﬂ% iti j r
substitution%?%%) a jg&énfﬁgr%ﬁ}no acl s?%%gra Sgu% to 4, m%%mggos%ﬁmore
preferably uBAGL GHexE BRTErABRGIR o AGKHdcemErtke SEMARRM et iaturdfpe&dring
AS160-like proteicthenesam by rpdebedditiensT deletiens auhosssbadaims cmetsrahly up to WO

Substiuion SCHHEAhTHbAS T8 ANy eSO AT Seho Ahioned
above, naméig AGEKEGHGLLEAGIE GHE GGL PERABADHESHTIEIEG THE ERA6QEINGGE 2594-2596
of the 5 humaprB1eQ-aanepicrBRsEN-EAlact aresiietamsssendingigibat encoded

by nt 3827-3829 of the human AS160 gene. It is noted that it is intend that the AS160-like protein or
the nudiic &RT ERFtidHE SIS Tl MSTHERGHE] ADHE3 L SEABASANGRGR Hrtkiding, but
not limited tATATOMAG SACTAS ARCRAY AAIHT O£ 4 CRATET QAGE TAQ, BRI QI3 AdEse, sheep,

o 1 0 YA LSl GHENER USSR, S g e gl of homen
CACAGACCCCAGCCAGGTTCCTGATGTTATTAGCAGCATAAGGCAATTATCTAAA
GCGGCCATGAAAGAGGATGCCAAACCCAGCAAAGATAATGAGGACGCCTTTTAC

25  AACTCTCAGAAGTTTGAAGTCCTGTACTGTGGAAAGGTGACCGTGACCCACAAGA
AGGCCCCCTCAAGCCTCATCGATGACTGCATGGAGAAGTTCAGCCTGCACGAAC
AGCAGCGCCTGAAGATCCAAGGCGAGCAGCGCGGTCCGGACCCAGGAGAGGAC
CTGGCTGACTTGGAGGTGGETGGTGCCCGGGETCCCCCGGACGACTGCCTGCCGGA
GGAGGCTGACGGCACCGACACCCACCTTIGGCTTACCTGCCGGGGCCAGCCAGC

30 CTGCCCTGACCAGCTCTCGGGTCTGCTTCCCTGAGCGGATTTTGGAAGATTCTGG
CTTTGATGAGCAGCAGGAGTTTCGGTCTCGGTGCAGCAGTGTCACCGGCGTGCA

PCT/EP2Z008/006024

that was also found in human placenta not in



protein sequences of species other than human corresponding to positions of the human sequences

specified herej m 6)(; Sléetermined by sequence alignments as known § "Fl% M}&g Qlactitioner. 151In
one embodimeggﬁ o@%{mé |Snvention AS160-like protein comprises or consis?s{) %%e se(%uence of a

naturally occurring AS160-like protein (such as SEQ ID NO: 3 or SEQ Id NO: 23) and C- and/or
N-terminal additions, such as short C- and/or N-terminal sequences of at most 30, 25, 20, 15, 10, 9, 8,
7,6,5,4,3,2,or1amino acids 20 heterologous tgthe protein as defined below. Accordingly, the

feature "AS160-lik tein” relat Q. i ' I isi
aving S00AT SRS A O A R B R R O AT S A AR 0t o
more sequeBCEZABOBABTHEMIE EGTLARRCALTE SERETCEEABANMPRBIEG IS R Gl SEQ ID NO:

22 2)a pVO@'?E%@??%é%é@Hﬁﬁ%@%ﬁ%@ﬁﬂ&%%éﬁ%ﬂ@%@@W@&@pcording
to SEQ ID 1 or SEQID NO: 22,0or 3 aggroteln encoded by a nucleic acid igggcdﬁlélgf\glth a

nucleic acidPEAPRYHAFOAEIT ZA0ARBATAIC H&ctirdinG T4 SEGMEPROM 6/8E under
conditions 3RoRSTTUEIY T OTANMO 200X 58( BETCUEBRAGURIITTRBRE TTAGLE ABTANATAVINg the

amino acid ' . ; @% j iRg an amino
acid seq uen%ﬁé%%@éﬁggﬁ%&a%ﬁ%ﬁi@nﬁﬁ%ﬁﬁﬁﬁ? % o?%?ggge
preferably 99%%’101*\@@%N&é@?é%@%%?@@%@@@d@@@@@Q%%éﬁ@ﬁﬁ%ﬁﬁ\lO:3 or
SEQ ID NOag% i et haderanamisoasitssqernsed Gorer &bEad Aaeferatayof human

ot lacking 0IKG LEHA GO0 S A AN RIS Tl 806 15 178, Bove Gterably
lacking:the aIAiBA ; ; GT@W@WWWWMW_@%E%t
preferably lagking the:amine acidsreyerinananteRpamsreAis ARdEP@rane Asdsequence, or

7) a protein having an amino acid sequence of known AS160 (preferably, of human AS 160 and more

preferably o ‘ASGAGAREAEMgAE BRERIACHMBIS Wikl B T&W&%ﬁf‘gﬁﬁg&ing the
amino acidsenepdedthGesm 12 araleratthClackics ABS GiNDGEAISCIZIHACTAUT (B)@AiAsAGhal

f t fungti iyati f -'%Q@ ;gr:&srq, fi eéié@ pRder 1to 7,
t;\aeg?beor\]/eog%%?ﬁ%%g%eé%i%%%ﬁgg%?%unctlo%a cha%gt%ér\%tlcs o?é%ss 16O-Iike0

proteinias sEARRATANGAGR] BN T2 BARGRERBRALHGEN TRAtafred 6héFMBIE Ehd-terminal
(n- and/or cgsmitalepdniemahesiRENTHEIONE GBCATTOTECATIA BGEACAEOGODRGEE to the

and preferaty A8 B o e A e AR A P I e o 1
derivative ofGAGOIEI0 GAMPASSBGREAPRCAGHTTIAEEE ACHBEAFSIEITOARESHHRASHTIOEAE

naturally-ocaing ORI IR SRR REAsER RIIeRTPR PeResiBlYdE cTOPaUSRBAGAS 160-like
according to SE%ID NO:3 or SEQ

. _ 30l ID NO:Z% WO 2009/015808PCT/EP2008/§%§_%%§8[ hat is not a
deletioR? A fOYRA %%%%%ﬁ%th %ﬁ%&ﬁ\%ﬁ@@ﬁﬁ@%ﬁ%ﬁ% at‘least’one and
preferably Wit UAGEAATSABTHTET NS AGTEASES GHMACOTIUTHECARTERET CGCCGGA

TCTCCTGGCGGCAGCGCATTTTCCTCAGGGTTGCTTCTCCCATGAACAAATCTCC

CTCAGCAATGCAACAGCAAGATGGATTGGACAGGAACGAGCTGCTGCCACTGTC
CCCCCTCTCTCCAACCATGGAGGAGGAACCGCTGGTTATATTCCTGTCTGGGGA
25 GGATGACCCAGAAAAGATTGAAGAAAGAAAGAAATCAAAAGAACTGAGGAGCTTG
TGGAGAAAAGCTATACACCAACAAATCTTGTTACTTCGAATGGAAAAAGAAAACCA
GAAACTTGAAGGAGCAAGCAGAGATGAACTCCAGTCCAGAAAAGTTAAATTAGAC
TATGAAGAAGTTGGTGCATGTCAGAAAGAGGTCTTAATAACTTGGGATAAGAAGTT
GTTAAACTGCAGAGCTAAAATCAGATGTGATATGGAAGATATTCATACTCTTCTTA
30 AAGAAGGAGTTCCCAAAAGTCGACGAGGAGAAATTTGGCAGTTTCTGGCTTTACA
GTACCGACTCAGACACAGATTGCCTAATAAACAACAGCCTCCTGACATATCCTATA
AGGAACTTTTGAAGCAGCTCACTGCTCAGCAGCATGCGATTCTCGTGGATTTAGG




Present invention also comprises functional derivatives of fragments of AS160-like protein. The

determinationygé%g‘emgl%%/ of amino acid or nucleic acid sequences can %’ﬂmbﬁ'dg) %&Py use of the

program GAP rogram Package, Genetic Computer Group 0199f) or any other of the programs
known in the art. Isolated polynucleotides and oligonucleotides can be used for hybridizing at different

conditions of stringency. A nucleic acid molecule can hybridise to another nucleic acid molecule when

the single 15stranded forms of both molecules cafiyanneal under suitable reaction ("annealing” or

form a new BB ST A b TR o A A g
nucleic acidTGa6TEES TAAREIEE COHMBANENEEY BEGTERCSS! BlepBARAG ORGSRt Tdd-dfmealing

Conditi?_n& éﬁéﬁ&?&%@ﬂﬁ%‘éﬁ{ﬁdﬂ@?ﬁ@%@ﬁé@ﬁ@?%%’@@ﬁéﬂ?ﬁ@mﬁmmmtﬂ
reventing double strand formation. The term stringency describes reaction conditi influence
Fhe specif?ciwmﬁﬁ&éﬁﬂﬁp&%%gﬁﬁggw&gﬁa Eﬁ%ﬁg 98%%#&%%£€étringency,

25and thus epaTifinitn OAT ERAHD0 GEPSTIHGIRTAICHAATHNIRIEABERGTE AAG BT CIditAtions used
for a reaction; .St . l;ll%%[:telc'f' } ,rc&%(tec . Eg 'Kgrﬁgég i i ion
temperature?gr?‘dgcﬁ%ﬁve\%gﬁégt %IAIOI’I streﬁtctﬁ)%ft e re%a—[:tlon- uffer. %ﬁ%@%%ﬁd@%%%ﬁ%ingency
for the hybribisEAbRGT RGEISIEQERS HEREAF RS BRETIC G ypeAPhdIE I ddiA@Rd Hdir degree of
complemenigrinG FhadNET30aYE AT08RE THHR 200A0RIRAAS RAALES ATa KTOWAGTITE state of
the art. The gre th imilar] I [ j eqguences,
ine areater B A o AT B G e G R R B s ences
The relative At OF ATCRACAC BYBANSANGIAE GePARdETBATATIaMY IO GSRE fypeMI&Ssingle
stranded nUglRiC-aGIHT formipg BecierPier FiEars RO RAPPRIVARMARDINEBAVS Eot ybridisation
products of greater than 100 nucleotides in length, equations for calculating the ] perature
are known .%fh%%Tﬁﬁéf@ﬁ&r%ﬂ%%%%ﬁ%éﬁ&?ﬁ?@&%ﬁ&%&%%é%f%%ﬁ n of the
melting tempesGATAGTERREAGENT GGAC ABTT GRAGAG BBOGAATESRRCARE TRAAAGIBRGrtant.

Conditons megwea@dfeem@M%mziwafmequia@g@@d@w@mple, fa

hybridisation Is performed at room temperature in 2)(3SC-solution. Conditions of high stringency
comprisé e. GAMTAMRRSID R Etlion @t 6BEGAGESAL; , §6§%Bﬁﬁi5ﬁ“iﬁ% ontext of

present invengitrederan ARG AisgAN TR G CITHTTAARATATRB TSGRl AACTO BB Aer the

performance gf t ridisat] | e j % P gﬁ%ﬁ j leotide
sequences J@‘f@ﬁ%ﬁ%&ﬁﬁé\m‘ gg:ﬁ%ﬁ % %féﬁl%ﬁ@%ain hybri |sg i é%ﬁé%@g&s%
conditions fEBGAPWSICSAAT ALBIBA E3IARS MMFIAAAKMN SEMe 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. 25Hybridisation under

conditions of stringency within the different aspec resent i [aTa M tood to be:
Fybriciaing 4 TS I A e Rt e e et T e o
oligonucleotisief@roFes AB 580 tremvetHe tefedngsr melting temperature of the duplex consisting of

oligonucleotide and sample (annealing and meltin%so temperature are in the followin urﬂ;rstood to
be synonym%ﬁ?\}@g@q ﬁﬁ\yﬁﬁé}PGVSAQPG GKPSDKRFRLWYVGGSCLDHRTTEPM
WLMAEIRRRSQKPEAGGCGAPAAREVILVLSAPFLRCVPAPGAGASGGTSPSATQP

NPAVFIFEHKAQHISRFIHNSHDLTYFAYLIKAQPDDPESQMACHVFRATDPSQVPDV!
25 SSIRQLSKAAMKEDAKPSKDNEDAFYNSQKFEVLYCGKVTVTHKKAPSSLIDDCMEK
FSLHEQQRLKIQGEQRGPDPGEDLADLEVVVPGSPGDCLPEEADGTDTHLGLPAGA
SQPALTSSRVCFPERILEDSGFDEQQEFRSRCSSVTGVQRRVHEGSQKSQPRRRHA
SAPSHVQPSDSEKNRTMLFQVGRFEINLISPDTKSVVLEKNFKDISSCSQGIKHVDHE
GFICRESPEPGLSQYICYVFQCASESLVDEVMLTLKQAFSTAAALQSAKTQIKLCEAC
30 PMHSLHKLCERIEGLYPPRAKLVIQRHLSSLTDNEQADIFERVQKMKPVSDQEENELY
ILHLROLCEAKQKTHVHIGEGPSTISNSTIPENATSSGRFKLDILKNKAKRSLTSSLENIF



WO 2009/015808PCT/EP2008/006024 20 pH 7,5, 1M NacCl, 1% SDS, 10% Dextran Sulfate, 0,5 mg/ml
denatured salgan Qr herring sperm DNA. Washing for 10 minutes in 2x§§&§%i9%m igmperature.
Washing for 30 minutes in 1xSSC/0,1%SDS at 65C (or in the case of 5oligonuc eoti(fes: 5C below the
annealing temperature). Washing for 30 minutes in 0,1xSSC/0,1")/DSDS at 65C (or in the case of
oligonucleotides: 50 below the annealing temperature). In one embodiment, the AS160-like protein is
encoded by a nucleic acid comprising, lo essentialy consisting of or consisting of the sequence of

SEQ ID NO; 1 or ; - i ISt . ' | oding a
protein conggf%@%%mﬁgﬁéé gr%ﬁggfb%%%&ggf gr& %ﬁgﬁﬁgﬁ%ﬁ@rﬁ%%mminal
sequences BLRRAGRBBA25, 20, 15, 10, 9, 8, 7, 6, 5, 4, 3, 2, or 1 amino acids homologous or
heterologous to the protein. These sequences may results from the 15 genetic manipulations, e.g. the
use of parti¢ti&yas réﬁaﬁ%}fé&“@W@%Eﬁ%ﬂﬁé%ﬂﬁ&%@ﬁ@%@ﬁ&&ﬁﬁ%ﬁgs such as
H i_s(;t';lg, Strﬁ@@gsmmmmtagwmmmammmﬁammmm "ami %o
" acid hetero . | rgd';@r no aci
located %dja%%%%eaéﬁgﬁgﬁ%ﬁ% %%%%qﬁﬂeﬁﬁggﬁfg&%ﬁotem %?’Ig %ﬂ?:%l'%?gﬁt thereof.
Therefore, tHKIAYEOVfAGRIEM-ENVEIMEEER R AKIEESP MFOHT Y@*&‘Hﬁﬁgﬁm%@s to a
protein whighdsmiffereniHraappnatvaty 0couTNodrARY DICE TR Bfce SHEIGHEDRS. 25 A

protein s shE ST N R R A LS SRRt AR S EDRED ot mitec
1o, e.g.: its tigBiRL AIKMANUROS Rt MAPMdRINY MHhEHNESGMBlafaARRRATEASQRITELF NYdRWAtion such

as modylatipn And SPRPeRRYAVED SARBALRSESFERRURRORICOOOBHIRT SEMElaiPavEEM
|nsuI|n-st|muIateoCIag-Iucose u%take a modulation and especially stimulation of the ph gﬁ@%latlon of
éIVIR)

AS160 and RISKGLHOHEMESH U ARHEESRY StrSE I oK EERAY SRR pMELkRRES K g

MEKK/ERKkinasgs. psod Halion REUICE Sty S DERMRVQK TVERARKO BN OMBIODTAUE the

plasma me%gwﬁptqﬁ@{#{ﬁ:ﬁ@pn of AS160-like protein with other proteins, e.g. the interaction of
n wi

AS160-like protel and any other of its functional characteristics, especially as depicted in
the context akthis)agplisatisnamcktierR@buRgiAbIRFIHIBIN T DPalg 6 eseFdintidaiaqirferred

bodi f, the test syst | II. A cell: d system 10 is gdvant , it all
for casy amBAMEATCH O HLA04L LA 69 Brob b STRD CRE GO SR KL LR AT 6. signa

transductionwgbmezspreents NblyAS8830(sefe fsibh datiovasslctm msullitgdINfcfetiBa8@:like protein, as
these may be%c?_:%ﬂ;ﬁi*?s%fgﬁﬁ o fotaska aigenlindisatys osinlRiRd-alwarRpngptake of a cell. Examples

of cells suitable in the context of the present invention include without

DNA Sequence encoding isoform3 of AS160 (SEQ ID No: 22)

20 ATGGAGCCGCCCAGCTGCATTCAGGATGAGCCGTTCCCGCACCCCCTGGAGCCC
GAGCCGGGCGTCTCAGCTCAGCCCGG
CCCCGGGAAGCCAAGCGATAAGCGGTTCCGGCTGTGGTACGTTGGGGGGTCGT
GCCTGGACCACAGGACCACGCTGCCTA
TGCTGCCCTGGCTCATGGCCGAGATCCGCAGGCGCAGCCAGAAGCCCGAGGCG

25 GGCGGCTGCGGGGCGCCGGCGGCCCGA
GAGGTGATCCTGGTGCTCAGCGCGCCCTTCCTGCGTTGCGTCCCCGCGCCGGE
CGCTGGGGCCTCGGGGGGCACTAGTCC
GTCGGCCACGCAGCCCAACCCGGCGGTATTCATCTTCGAGCACAAGGCGCAGCA
TATCTCGCGCTTCATCCACAACAGCC

30  ACGACCTCACCTACTTTGCCTACCTGATCAAGGCGCAGCCCGACGACCCCGAGT
CGCAGATGGCCTGCCACGTTTTCCGC
GCCACAGACCCCAGCCAGGTTCCTGATGTTATTAGCAGCATAAGGCAATTATCTA
AAGCGGCCATGAAAGAGGATGCCAA
ACCCAGCAAAGATAATGAGGACGCCTTTTACAACTCTCAGAAGTTCGAAGTCCTG

35 TACTGTGGAAAGGTGACCGTGACCC
ACAAGAAGGCCCCCTCAAGCCTCATCGATGACTGCATGGAGAAGTTCAGCCTGC
ACGAACAGCAGCGCCTGAAGATCCAA



15limitation L6 cells, 373 adipocytes, HEK 293, 745-A, A-431, atrial myocytes, BXPC3, C5N, Caco-2,

Capan-1, CC34 ,{hRAks CHO, CHO K1, 005-1, COS-7, CV-1, EAHY, %@E& gfﬁ 8, GH3,

GP&envAM12, H-295 R, H-4-1I-E, HACAT, HACAT A131, HEK, HEL, He igh Five, It

766T, HT29, HUV-EC R24, HUV-EC-C, IEC 17, IEC 18, Jurkat, K 562, KARPAS 299, L 929, LIN 175,
MAt-LYLU, MCF-7, MNEL, 20 MRC-5, MT4, N64, NCTC 2544, NDCK I, Neuro 2A, NIH 3T3, NT2/D1,
P19, primary neuronal cells, primary dendritic celksz primary human or mammalian myoblasts, primary

adipocytes, H%Z

rhabdomyo(8 '8%%%&8%?@%%%%9@&%@%&;@ nown to %eéc%)%e il n the art 25
However, p K18 Iess Efiam e ﬁ&%ﬂ@t?@@%‘é‘?ﬁ&@t@é@@t@e@@se tissue,
liver, skeletadmusslecrirvecarditic rassuias Bromat muscle and active mammary gland, preferably
skeletalsmusele.@dinesecrdxercsorrieecsatieTmergealinirsAetast ApeaBThe |
mammalianTpdgRragadatycaiae telicincinde 30skeletal muscle cell, adipocyte and/or
hepatocyte, eem*semmtgmmwememem GECGRGISsdEsGélevant in type
2 diabetes. AUBCBOGIBEEREBE o BI89B024 22 Cells that are cultured directly from an animal

or a person @FeQ@lm ' M@ﬁﬁ@éﬁ%f%lﬁ%rﬁ@%@@ﬂ&%ﬁ%%%umours

most pHna %ET%%}E H’?}@(ﬁ AGifss Qﬂ"ﬁfter a cer uplings cells
undergo th Wﬂt &i@?ﬁﬁgﬁﬁﬁqﬁg%éﬁdﬁ\
established r | hrough
random mu [ glﬁﬁsas ﬁé%@%ﬁe@i&bﬁo the telomerase gene There
are nquewewe@m mmwee@@wemm@ee@%m@@@mmw@hm the
knowledge qﬁ@@mmmtpm@mle cell line. Accordingly, in a preferred embodiment of
the inventiopgieaEitco calinec ACHH TMEGT A DORGIRIIOT G Cals ABTEDREGAIB GULITETAAL are
derived fronGGndCigrabresTiyone i TdaNTisal to, a single common ancestor cell. Preferred cell
lines are L6CABAGEEEXETRIES) BBR TXSRGATATAAM &HBGGARE ChIAZICKTTeRA8E8&ells (murine
embryanic fi fﬁ?@ﬁi%&)“-@m SNHOShinese Hafmster ovary% COS-7 cells (African green monkey cell

line), HeLa E4MA @GME@EQ%EF&'%%?% STRARd e tAEf fetEemia), BHK
21 cell (han%{@%ﬁﬁ& fﬁ%&&%}%@%o MCF 7 cell (hun?#ﬁéé%éﬁce eferred cell
lines of skel (?rﬁ tal
muscle L6 below).
Adlpose tis Ag‘e*ﬁme?ﬁ%%xﬂ Iﬁ%ﬁ\g&%ose §|s§osed in US
patent NO: égré%eACAGWGAACGGTCCAACAGTCTTGCTTCAGAGAAGGACTACTCA -
CCAGGGGATTCTCCACCAGGGACAC
CGCCAGCGTCCCCACCGTCCTCAGCTTGGCAAACGTTTCCCGAAGAGGATTCCG
30 ACTCCCCGCAGTTTCGAAGACGGGCA
CACACGTTCAGCCACCCACCTTCAAGCACAAAGAGAAAGCTGAATTTGCAGGATG
GGAGGGCTCAGGGTGTGCGTTCCCC
TCTGCTGAGGCAGAGCTCCAGTGAACAGTGCAGCAATCTTTCGTCAGTTCGACGC
ATGTACAAGGAGAGTAATTICTTCCT
35  CCAGTCTTCCAAGTCTTCACACTTCCTTCTCTGCCCCTTCCTTCACTGCCCCCTCT
TTCCTGAAAAGCTTTTACCAGAAT
TCAGGTAGACTGTCCCCACAGTATGAAAATGAAATCAGACTGATGGAGAAGGGAG
AAAAAGGACCTCATCTACCTGCAGC
AATGAGTCCCTAAGTGTGGGAGGAACCTCTGTCACTCCTCGCCGGATCTCCTGG
40 CGGCAGCGCATTTTCCTCAGGGTTIGC
TTCTCCCATGAACAAATCTCCCTCAGCAATGCAACAGCAAGATGGATTGGACAGG
AACGAGCTGCTGCCACTGTCCCCCC
TCTCTCCAACCATGGAGGAGGAACCGCTGGTTGTATTCCTGTCTGGGGAGGATG
ACCCAGAAAAGATTGAAGAAAGAAAG
45  AAATCAAAAGAACTGAGGAGCTTGTGGAGAAAAGCTATACACCAACAAATCTTGTT
ACTTCGAATGGAAAAAGAAAACCA

GAAACTTGAAGCAAGCAGAGATGAACTCCAGTCCAGAAAAGT TAAATTAGACTAT
GAAGAAGTTGGTGCATGTCAGAAAG




Liver: BNL CL.2 (mouse, BALB/c), BNL SV A.8 (mouse), RLC-18 (rat) WRL 68. WO
2009/015808R4l{&54Q63/006024 23 A particularly preferred cell line epemppassiig 4 9ene coding for
isoforms 2 of AS160 under the control of a tetracycline-responsive promoter system
(L6-GLUT4myc-tetRAS160-like) was deposited under the Budapest Treaty on the International
Recognition of the Deposit of Microorganisms for the Purposes of Patent Procedure at the 5 "Deutsche
Sammlung von Mikroorganismen und Zellkulturen&mbH" (DSMZ), Inhoffenstralle 7 B, 38124

BfaunschweA%gﬁX%m PLRE A ARSI AR RO R AR TR R I dRGATGT |
L6-GLUTAmyg et ARARDawas gepestied on June 20, 2007. to In order to screen for AS160-like
protein, andcespeiainsatoNns Pot AAANaTetiaee Afers ARA TITEE ORI TG HTET
afore-mentigngshestilme grayrioaonupaadiathose obtained with the same cell line, but lacking a
introduction ©ta peAt el TwACRES AW IKEMOLEA TOE AT IMBGAASIR) WHAAGGEA GG posited
under the BOIGHEECARAAGIEAT ORAMELBEE Recognition of the Deposit of Microorganisms for the
15 Purposes 6AIEM BfobaGiGAGEIE GSIASCHASA R IV VT e S OfeARBMERCHE 2R Ikulturen
GmbH" (DSHE ,Qﬁﬁﬁf@@ér%"fﬁmﬁﬁﬁunschwei_g GERMANY under the accession number

DSM Ag_IC_ZZ% T@%&%%%@e%g@%@.%eﬁ%uﬁ%@wﬁ%@i&%ﬁ%@mﬁﬁé@ﬂ
(L6-GLUT4 2 : = = y h ded.in Example
T §% gﬁgggﬁgf imeAB R e R saled)
(invitrogen), ;bﬁ% B NRH AT SPARERRYER2ARSIANE 10 CIGR SR ROJIN
PIRESpuro IChes Kangeeird ditpd Lacells (rat skeletal muscle cells) stably expressing
GLUT4yc & RamhEd Aryecis dessohed trihammse et d088)k Fasht-Cl tMonCreiR 7 160-like
cells, pCDNaSaecre tinvitmygenAGaRIITIEN the AS160, isoforms 2 gene was additionally introduced
into the cellAGAOABYHQTSY, Ta GAlTWTE AXPIaKDTY SAGEGARGTASAGTIREATOMEB TG Prepared
using similaApOCAGIES ACTGHABGAGSEAASTd protocols known to the person skilled in 30the art. WO

2009/015808B6 ¢ AFINTROT6HRAATT SHABAR ST, AN TBE §ideand malAaied e an
appropifate ERHIASETEAIA hEdmittuke’ ical_lgEQ?C 5% COZ)EL(; a cell incubator. Culture

conditions v, e %%@g %@&T&% HB%M%%H% can result
in 5 differen [ ' J o]
cor5nmonly val] $ g %ggmmﬁ%ﬁgﬁwgmcma 'izm vary in

32
o

PH, glugose LoReRINEA] A@ﬁ%iw% € PARSCRSR Of PAet dutieaavmRaReNtS A ntibiotics
can also be @@S@qgﬁb@mmmt?@st the common manipulations carried out on culture-
cells are medigoanoes ToartrasSATIRG 56 SANAWESRASEETITANT STEERIOUTEGAAE known to
the skilled pamsenARbALTIEGTEIAMEANARBAQenetically engineered to include the test system of the
invention. TRESEGGCHAGERNAGTEYLBGARELT G EACRBEGCGAIIBE TERSETERAACENRTGACEine. The
procedase fdB TTESHUGHGACLLISHAASINIGGAAEIRIent cell is called transfection. Transfection with DNA
yields stableCdfiehAS NG ARNGASI ARFEAR A R Gid SATTERSIBR cell lines reflect the survival of
~ the transfected DNA in extrachromosomal form; stable cell lines result from the integration into the
genome. 20 The transgenes cAnid IR FERd into the cells by a variety of means known to those
knowledgeable in the art, and adapted to each cell type. Recombinant DNA cloning techniques well
known @3 theTaet tranavted aomgpavitequessiayia Bditkeg dadargeieel(SkEa D& Os2R) tof mivetuce and
express the g@%%&%%?%&%&gﬂ;@ﬁiHﬁ{bSFSﬁ%gi?i”9 any appropriate means, including viral vectors,
chemical transtectants, electroporation, 25calcium phosphate co-precipitation and direct diffusion of
DNA. A suitable method for introducing a tests system into a recipient cell is detailed in Example 2 and
may be adapted to the respective recipient cell.

MEPPSCIQDEPFPHPLEPEPGVSAQPGPGKPSDKRFRLWYVGGSCLDHRTTLPMLP

WLMAEIRRRSQKPEAGGCGAPAAR

40 EVILVLSAPFLRCVPAPGAGASGGTSPSATQPNPAVFIFEHKAQHISRFIHNSHDLTYF

AYLIKAQPDDPESQMACHVFR

ATDPSQVPDVISSIRQLSKAAMKEDAKPSKDNEDAFYNSQKFEVLYCGKVTVTHKKA

PSSLIDDCMEKFSLHEQQRLKIQ

GEQRGPDPGEDLADLEVVPGSPGDCLPEEADGTDTHLGLPAGASQPALTSSRVCF

45  PERILEDSGFDEQQEFRSRCSSVT



WO 20091015808PCT/EP2008/006024 25 Vectors can be plasmid, viral or others known in the art.
The promoter.gandsdnducible or constitutive, general or cell specific, ngglegs.gksytaplasmic specific
promoter. Selection of promoters, vectors and other elements is a matter of routine design within the
level of ordinary skill in the art. Many such elements are described in the literature 5 and are available
through commercial suppliers. Usually, the method of transfer includes the transfer of a selectable
marker to the cells. Suitable promoters and vectogs are disclosed in the Examples and the present

descrpton A SRRSO R ATAEASA U SRRl A ere e

totransgene)s {943 spkegiable marker owing transfection cells are grown e.g. for

some days l&ﬁé@ﬁ@c@ﬂ@@@a@Wﬁ@@mah@émmmmwm@m@em¢mse&a@mIt
resistance togheigetectpn@ngrar akls/fo grow, whereas non-transfected cells die in general.
Examples foyraelessivepnmhens FERMEHMKPNVEIT ZENEDY e drrymic Erac il Visgs&8 P& B, which
confer resistaRST IBEMNATEBGIREINL.2EICin, aminoglycoside G-418 and hygromycin, respectively,
and/or any diMABRBISCHSEENIAGR S HSRMRGRLESYDFEE RSBGPS EBIREBBARGIYTMEISES known to
the skilled JRPSEH Y. Tﬁ@%ﬁ@%&ﬁﬁ’l@&ﬂﬁﬁﬁe step b) of the method of the present mventlon a test
substance i5ideHifBS askrd e S B §§@Q§§é§l§yﬁ§ fepial indicative

o ﬁ@%&%ﬁ% Né{é%%@%a%z?ﬁﬁﬁﬁ#kﬁ%%iﬁ%?%%ﬁ?é; e

insulin- stlm he degree
of phosphoryjaiig n;@ﬁg Q}WU})Q %}gklng%‘% o%ﬁéﬁlg%/%??ﬁ%wggeﬂ@ﬁanslocatlon
of GLU[L4 twqgm@me WM’F%F@F@EF PRuipeeserarive ooy pelb fivdamNaigiethods for

measuring thp;:giQregmntiasdrpmponents of the AS 160-like protein signal transduction pathway are
known in theva it @RE1AIELTIEQEStal b BORE EXRHPIESYWAIKKAMYDVRBSABRCEHEFZO08KRI6 024 26
Preferably, tieKdenBauT SigBaS T @mount of AS160-like protein (isoforrns 2 and/or 3) expressed
in a cell, phdSBRGHHESSARE S EITIOS/ BTGB ORKENI-ETRES B1TUTL-FaHdcBEM Hd the plasma
membrzine, FERELKY YsHibiRon-HRK cell or lucose uptake by a cell. As could be shown in the
examples, Jﬁ"ﬂhé@é“é RIS ldepfateERyikh MW&&E&@%@W%\@MWK RMSE

ool -'ﬁ @?ﬁ? e

glucos%upt tlc ularly an insulin-sensitive cell, is increased, too. toMethods of
determlnlng the amount a particular protein are known to the skilled person and include e.g.
Western blotting and detggtipmwith:specific antibodies, which may be carried out as detailed in the
Examples. A specific antibody is also provided in the Examples. Alternatively, an anti-AS160-like
monoclonal or polyclonal antibody may be produced in accordance with the knowledge of the skilled
person and detected by 15 enzyme-linked immunosorbent assay (ELISA), radioimmunoassay (RIA),
and fluorescence activated cell sorting (FAGS). A variety of other techniques known in the art can be

used to quamﬁé/t&h@ AR Nka ﬂ@@hpr@w@ 1d Beseonsitnee chisbiseriaal birbtetiAs isumuRelogical
technl uch as ﬁ) ;% é; %lr,, %O{qulxjant tative analélcal techm@j raelf s%%h as spectroscopy or
flame ro 35519 3% {8 &?e 2 eesamo%?&"hgfgaq SRGASESTY B deiemined by a
hybridizatiovariatihofitbe AR iGfegeaeith arishfiationhetidotRinstedriettdhhanteomtispiproteid. Such

methods ar%kﬂ@\ﬁﬁb@é#@saﬁlﬁag}&am WHQ@gaﬁé#etabﬂﬁmgwg@armnmﬂmomﬁmmn
hybridization method or the RT-PCR methad
gene, in which exon 12 is lacking in comparison to the full-length AS160.

Additionally, short mismatches may be present in the AS 160-like protein, if the

35 sequence of AS160-like protein is compared to that of AS160. A short mismatch is
intended to relate to an addition, deletion, or substitution of up o 5 adjacent amino
acids, preferably up to 4, more preferably up fo 3, stili more preferably up to 2, most
preferably up to 1 adjacent amino acid. Within the naturally occurring AS160-like
protein there may by up to 5 additions, deletions, and/or substitutions, preferably up to



An alternative detectable signal may be the amount of phosphorylated AKT and/or phosphorylated
AS160-like protein, as the degree of phosphorylation of these proteins i%qﬂ(@@ﬁg&h@g 4quCose uptake.
If the amount or degree of phosphorylation is increased, the glucose uptake of a cell, particularly an
insulin-sensitive cell, is 30 increased, too. Methods of determining the amount or degree of
phosphonjlation are WO 2009/015808PCT/EP2008/006024 27 known to the skilled person and
include the use of antibodies specific for these phgsphorylated proteins as detailed in the Examples. A
further detectable signal be GLUT4 translacation to the plasma m rane or SGLUT4 distribution
in a cell, as hEAE geeg%é%?glrk@&%g%h%f{éﬁelﬁ% 7 Fﬁéﬁggﬂ\s/e%?%fuscuogssrg%p@?&sé?If the amount or
GLUT4 in thepResisanteAfbtate is increased, the glucose uptake of a cell, particularly an
insulin-sensitive cell, is increased, too. Methods of determining GLUT4 translocation to the plasma
membrane SXESLRIATY SRleliBIEANTSHRIUIRI R AERVRTEE ML BKARRP ROQ%h BATThcR.AR/%H use
myc-taggeddp1 Glilaiticat b malitidN estesspectiniaararn ienescdied) MEN 2188MBG60E ofl these methods
may be carried out tailed in the mples. Alternatively, glucose,uptake of a cell could be
determiﬁed,hgfa%ﬁaﬁsg gqgﬁ%l%'bag Hg(s))’isﬁeu%grna? a%e$é%ﬁlg%§s%98&?§§f%£9 ﬂ?tsa&ﬂg%gge S include e.g.
detectable ttgs ehboddibeyathvBSRHIBPRE ofiibh bisn®in 6514C ganitudirissoeladdhahitideisieddch labeled

glucose or g|aheled ¢lueose deHhlive O Al nAing Bb AU IHO Ao, 216le BX s bhakacOse,

2-deoxy[14C] glucose and [14C]methylglucose. Preferably, radio-labeled 2- depxyglucose is used.
This method PhayRSS s PIRE dIRAS YERNILE ARG BYRAbicutecste maiunaloiid #5EMRYd of the
invention meydbeat ysed ioasdesrteatisicas @isubitandg toder, bfelep)goasemcoraition sudficls better

ctecs e B SRIATuaR dntes g ol pn e

elevated glucoSe concentration. The normal /*safe level for

3.5 and 7.8 aNInpdesandsewangeyRIecyefesRditidl RogiHonditdiPRR Bl elddscentration above

the normal IgnsbiP sstigelhs dher@ltcesrernsanHatian bseddssriing it pesheaobtisinvention may
be at least 10 mM, referablg/ at least 15 mM morg)e r?ferab‘lsyé %t least 25 ml\{l lucose. The substance
)? Ee e ali 3

t
tested with g BIGRR TRVE 'ﬁgn ﬁ{g')? %ag ot SUPSAREE BTHERT R Smpount So'%rlsf.:my chemical

nature. It méndendtréaelplifesihnramitodarg or 30 medicament for a disease other than type 2 diabetes.
Alternatively, it may be a known WO 2009/015808PCT/EP2008/006024 28 chemical compound not-
yet knoWn to have a therapeutic effect. In another embodiment the chemical compound may be a

novel or so J{‘ar unknown .cherpi%a}kgorrpng% ndia‘%j’%@ﬂﬁ)ther mbodiment of the scrfze&iﬂgemethods of

the inventiod, the Fe@?gﬂi% ance 15 |5row &0 inneform'ora chemi g?%so%rp%ﬂqr?' icbrary. Chemical

compound ligaumremeledeatuta iy retityrivbochehtitdkeonoiiniaschms e bediRadsembldddrom any of
multiple SOUKRSS, 3PS FlpsRiRalyAYRINRRIZRAINQIBR S S RAE MBAHERL PRREUIRI T

sequences of at most 30, 25, 20, 15,10,9,8,7,6, 5, 4, 3, 2; or 1 amino acids

20 heterologous to the protein as defined below.

Accordingly, the feature “AS160-like protein” relates to, e.g.:

1) a protein encoded by a nucleic acid comprising or having 90% or more, preferably
95% or more, more preferably 97% or more, more preferably 99% or more sequence
25  homology with a nucleic acid sequence according to SEQ 1D NO:1 or SEQ 1D NO: 22

&

2) a protein encoded by a nucleic acid comprising or having the nucleic acid sequence
according to SEQ 1D NO:1 or SEQ ID NO: 22,0r

3) a protein encoded by a nucleic acid hybridizing with a nucleic acid having the
nucleic acid sequence according to SEQ 1D NO:1 or SEQ ID NO: 22 under conditions

30 of stringency, or



have been generated by combinatorial chemistry techniques. They are especially to suitable for high
throughput sciegning,,khgy may be comprised of chemical compounds of aBasticilar structure or
compounds of a particular creature such as a plant In the context with the present invention the
chemical compound library is preferably a library comprising proteins and polypeptides or small
molecules. 15 Advantageously, the method of the present invention is carried out in a robotics system
e.g. including robotic plating and a robotic liquid triéhsfer system, e.g. using microfluidics, i.e.
channelled syuciuiih i ARGHERMRPHIBAYLALHE BEesRIbin SHentdaTelaskis frried outin
form of a 20 high-through put screening system. In such a system advantageously the screening
method is alfgnfaed and miniaturized; in particular it uses miniaturized wells and microfluidics
controlled by.a roboter, High-throughput screening (HT S).Jjs.a method for scieptific experimentation
capecially USLa L o A g T o R e 1l BT o
researcher to@Hara{esabbosdfecrmtiensordrrefrraitdSGenremos phaprefesdli® $8eerin a short
period of timge,@fteR tRr4atbasePinglise afifREsILFabetcH firiagyocessing and control software,
liquid handling devices, and sensitive detectors. Through this process one can rapidly identify active
compoundsayhiphotéChadihg A0 20806 RBET £eRO0 0D AW 8 3 6d | latsaaidy ictilmiaamelecular
pathway; payti I [ I H|S uses an
ksulay %?r%%é%%%? ac!ﬁfA@q éﬁ%%?qiggtégﬁé?ﬁu%ﬁ@é v\!@ e@fﬁ%@eé

approach to collect a large amount of experimenta ectofar e of substances on
a particular El¥§et 9ata Rasa)/R I3RiNGiATRINA aeAsHPAia Rtk aretsia i iReing &reaféifment, with a
single goal aussalpdasting anssie pide RYPOEasH) the Whisb alidkis data 1say muksprkenRtlyybe applied.

For HTS, cells comprisin O:like protein or a_nucleic acid coding for the s i0 be seed in a
fosue Rato 5 GEVER STHUIE HoR e §ror G R Ao T LB FP e S e Bontactod with
the test subgtagrcecimpartidhie siffibleitd aninukeis sadugecerate a suitable detectable signal as
defined above. The test substance may be different from well to well across the plate. After incubation
time has paés8PBiaN? emaratiNerane SkivantRC KRR ERdREplerr Br i duinRe’Siate's wells,
either 15mang@lyi®rdysoprafshbing oMehuabneasdiesents veyueadRaIREINYasPesethe researcher is
using micro for ex changes the wells' test.compounds, looking for. effects that a
computer cou %’é{% (tegaasﬁgiggﬁ%&gﬁﬁqﬁsgﬁ&ﬁ&gﬁisei],c 3Jsg§e%¥a€ﬁ)§8e%q;}m%rr%?ae{3@g€ gﬁgﬂlsis
machiné cafMitP@¢idmbet 6f &éeriments on the wells (such as analyzing light of a particular
frequency). In this case, the machine qutputs the result of each experiment e.g. as a grid of numeric
values, with AL ARBRAGTE HECURRA SHRAIE Hnamadn df Hsepeitiiagtpon the
results of thiefirstisstsang dndeesdarther can perform follow up assays within the same screen by using
substances similar to those identified as active (i.e. altering glucose uptake of a cell) into new assay

plates, and the AFevrpis e eang ablrast Rieel thadnsionsehaiadeirdieroihthe

chemical copppaixachiaténowpdbiecRiiast @ #ha eemround on the cell. WO
2009/015808PCT/EP2008/006024 30
20

A fragment is a protein that carries one or more end-terminal (n- and/or c-terminal) or
internal deletions of one, two or more amino acids, when compared to the full-length
protein. A functional fragment of a protein is any fragment of this protein having at least
one and preferably two or more of the functional characteristics of the full-length

25 protein.

The term derivative of a protein comprises any type of modification of the protein in
comparison to the naturally-occurring form (in the context of present application
especially in comparison to AS 160-like according to SEQ 1D NO:3 or SEQ 1D NO:23),



Automation is an important element in HTS's usefulness. A specialized robot is often responsible for
much of the pr‘%eﬁﬁ?ﬁy_%whe lifetime of a single assay plate, from creat%&g&g@omgl analysis. An
HTS robot can usually prepare and analyze many 5plates simultaneously, further speeding the
data-collection process. A further subject of the invention relates to a test system for the identification
of a substance for improving glucose uptake into a cell, the test system comprising  a gene coding
for the AKT substrate 160 kDa-like protein (AS16@4dike protein) or tofunctional variant thereof; and an

inducible promoter providjing controllable expression of the gene, wherein the activati AS160-like
protein effe(&‘satalsdré%@téﬁ{% S%nﬂéﬁungtb ?seg ncg e ? Vaeté;f{fafgac%grlgstsoﬁﬁige g\é?qé\i/%?gﬁﬁ rgn%%) ééﬁ}urther
defined as deteigdinagsormreandminfiiably methomefeaied thednidiandeh asacieyistion 9§ Particularly
useful as it glloyusikardentification of a substance improving (i.e. increasing) glucose uptake of a cell
or as a model for studying type 2 diabetes. The combination of AS160-like protein and an inducible
promoter providing 20controllable expression of the gene allows for determining effects in identical
cells with and without AS160-like protein. Accordingly, differences in signaling obtained in cells
expressing R&E60t likesptiore risio cunpmessineionsd derbebixpscfdiagnets of e 19tk may be
assigned to AS1R0-1ike protein. As AS160-like protein may be used to identify new potential drugs for
type 2 diabetes (as detailed above) or as a key protein 25in the main insulin-sensitive tissues, these
test system may be used to obtain news insights in the pathophysiology and therapy of type 2
diabetes. WO 2009/015808PCT/EP2008/006024 31 of the invention. Particularly the gene and/or the
promoter mapdddtenvinatiog pitbamelganeficaniyeagin e rgleladii 6ea9eBH8iePADE tredfhvention
comprises ap iadugikissRomotRbpaniding seontolibieerpirssiocehtie aengtatiliable
expression of the gene means that the expression ca?‘ge induced or repressed upon a chemical or

physicaPstinlaftia 85 #% RRESHEIRRRIAAEH B BY A SIS intended by the investigator or
experimentaL LiaToIy 3 SRRSEDL K SRR SEUSa PR ULk i RBRBHNY b ferdauiatory

ioregions (ensn encers, boundary elements/insulators) to direct the level of transcription of a
given gene. SRGRIGEIBfSIIIABERYr is activated in response to either the presence of a particular
compound, i.e. the inducer (chemical stimulus) or to a defined physical condition, e.g. elevated
temperature (physical stimulus). Inducible promoters are a very powerful tool in genetic engineering

because the, xR OLR RIS PRI RHERIRRIBERLDR WO R ARG @I, There

are a series of chemical eélﬁ'g éWipromoters, iIncluding promoters whose trlgnscgjgtiop ctivity is
regulatéd bﬁ@?ﬁéé@ﬁ‘@%ﬁg&’ﬁs BCUtel CORA PRAFAEDERR SULabiBitRaGiRRAi 0P dtRer Yompounds.

Physically-regulrieetRionetaisinsiepadipporoterperanse trnastipiosagactiineis regulated by the
presence or absence Ofr}ggglztu %{?PI?&\/’LV nﬁrahi%‘r}vtgmgfeer%%rﬁgéfﬁ%%%b% &R]%qéi&ﬂgy-regulated promoters
[ Istan ’

surroundin
should be déerived from organisms ‘
Hybridisation requires that the two annealing nucleic acid molecules comprise

complementary sequences. Depending on the selected annealing conditions, the
20  stringency conditions, mismatches between the bases are possible without preventing

double strand formation,

The term stringency describes reaction conditions that influence the specificity of
hybridisation or annealing of fwo single stranded nucleic acid molecules. Stringancy,

25 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 lowering the ion strength of the reaction-
buffer. Suitable conditions of stringency for the hybridisation of nucleic acids depend
on the length, the type of nucleic acid and their degree of complementarity. The



in evolution to the cell where its action is required. Thus, promoters to be used in 25 mammalian cells

are mostly dew&%ggpqg %ganrsms such as yeast, E. coli or Drosophila. PP&%;%I&/O%@ ples are
alcohol-regulated promoter system (alcohol dehydrogenase | (alcA) gene promoter and the

transactivator protein AlcR); tetracycline-regulated promoter system (tetracycline repressor protein
(TetR), tetracycline operator sequence (tet0), tetracycline transactivator fusion protein (tTA), 30 which
is the fusion of TetR and a herpes simplex virus pr@tein 16 (VP16) activation WO

2009/0L580BREIIEEEYBIANAGRS Sasquerar e pamelhewianadiraipseripdample 2)

steroid-regulated promoter systems (steroid-responsive’ promoter, e romoters based on the rat

glucocorticdlaTelam Se IR WP G BERG TSP HFRtBRONERTES égﬁ&ﬂ%ﬁ%ﬂ'@p’fﬁ?'@@)) or

metal- reguféﬁﬁ)f@%rletﬂrsr@sﬁa@atfrscarara&rft&crihmmra;lagra%sﬁnﬂrg?a@@%qugmamrdes r}umir )

However, the inducible ote r etracycline cible oter, mare erably the
promoter sJS{SH‘(%& até r gﬂé& 6\5&,&5 fRR& %%%%é]%'# Remveél rl?ton rel%%s ?Pgﬁe use of a
tests systerarmgimptnam@(ﬁ@mej|ke!¢irmemrfgrlmheﬂm@rlﬂrﬂl}andn of a substance altering, particularly
improving, GiHPORR MPIRYR i SRIARNAI e istailedi PR ierepais pkihgomethod are test

system of the invention. The test system used may be further specified as described in above with

respect to tREGH8tNSS BrE%thyﬁ?é’ﬁf‘af‘fﬁ@]ﬁ@l@H{ﬂfH‘glth%”f HIEBPELAILE B tRR"bBve disclosure
AS160-like protatnFroayHaeterserbiitaation erddu tysp 2 didibotes| eukideairttibeaboatictetd fisawith respect

o the methag phiet SIS £/ a0l A1 18 A8 OB AHRINADIL. R KR embodiment o

the invention conterns & po ypeptl e consisting or essentially consisting of the amino acid sequence
accordifg t"BRMRID NO: 3 or 23 or being encoded by a sequence according to SEQ ID NO: 1 or 22.
In another embodiment, the invention concerns a polynucleotide consisting of or 25 essentially
consisting of polynucleotide sequence according to SEQ ID NO: 1 or 22 or encoding a polypeptide

according 1o i 495“490\% Shgentl AN R ABB LR AUAGRGS (?n%bésme Acjgksequence

according to eing encoded ﬁ};{a seguence accor to SEQ 1D NO:1 or 22.
The preparé@WéMa‘be@ﬁﬁﬁﬁ@i@“d? Reisied W@Bﬁ% Riodriu#PBthe art, e.g. by

ImmunIZIng@oﬁbﬂ!ﬁﬂ@bfmgﬁmw@r@@bﬁrrwt&@% hobridkexpoatedaction Beggnent thereof, where
appropriate in resg&c%of [?g{ @E’n le, Freund's adjuvant and/or aluminium hydroxide gels (see,
for exaﬁple Mot BA. &t 5% he New England Journal of Medicine: 1344-1349). The
polyclonal antlbodres which are formed in the animal as a result of an immunological reaction can 10
subsequently be isolated from the blood using well known methods and, for example, purified by

means of cqumca’nﬂ@m@ﬁqg@réhyu&uﬁamenmm@eﬂungsrtor@@dsmmnderonabaaﬁb@i@are well
known in the a3 well Wrnte 34 3¢ literature
for standard e ? ods’ Fgﬁs Wr}e Ipe oer%cgﬁ ex‘%ﬂEQh éﬁ%ﬁ\%ﬁ%ﬁ& ('e%jmaﬁ?aclen}rt(|§%%{f]i r antibody

fragment cdﬁ%ﬁ%ﬂ%@%ﬁrﬂbiﬁ&ﬁﬂé‘ﬁﬁb@ﬁ|@é?'&?ﬁ@é’ﬁ%ﬁﬁﬁ@*b&ﬁ§1ﬂm@t§ chimaeric,

20 typically remain hybridised. 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 10 6.3.6.

25 Hybridisation under conditions of stringency within the different aspects of present

invention is preferably understood to be:

Hybridising a labelled probe with a nucleic acid sampie to be analysed at 65°C, or in
the case of oligonucleotide probes, at 5°C below the annealing or melting temperature
of the duplex consisting of oligonucieotide and sample (annealing and melting

30 temperature are in the following understood to be synonyms) over night in 50mM Tris



humanized, multifunctional, bispecific, oligospecific or single-stranded antibodies or antibody F(ab) or
F(ab)2 fragm«a%; %%5:? . EP-B1-0 368 684, WO 88/01649, WO 93/06 15, }\)N%/?(%@g%& us
4,816,567 or ﬁ ,397). A specific anti AS 160-like antibody accorail)ng ?ozt?\e Invéntion should
interact more 20 strongly with AS160-like protein than with the isoform 1 of AS160 under standard
laboratory conditions (e.g. in a Western Blot or the like). According to one embodiment, the specific

anti AS 160-like antibody interacts more strongly with novel isoform 2 of AS 160, as identified herein,

than with ong o 50% ftt&f? isf Qr g]of S 6§ rotei ugﬁ r standar Ia?orator conditions
(i.,e.a speciﬁ%i 1 (}7?0 Orfﬁ’g %;r%gb/f) ﬁ’.(@acncéy |#§ ‘t?’gn% @r%%nqé}éxcrl?nglgﬁ ﬂ%ré%%ecific anti AS
160-like antiisrdpgasperdibiNte the invention interacts more strongly with isoform 3 of AS160 than with
one or both of the isoforms 1 or 2 of AS160 protein under standard laboratory conditions (i.e. a specific

AS 160, isolffaahaiapsayyintea e srdng @ PRIhETRRFRHIRent, the invention concerns a cell
heterologously expressing a.palypepi Sigfi r entjall nsisting ,of the amino acid WO
2009/01585@%%%0%%76’&)%rgigsseg(?’g@h{cé%%cgoarglgrsg o{géréﬁﬁﬁﬁ? %'Oor 23 or being encoded
by a sequerdgersdediidpso SEQdDVINDE aroeiingr tarapdretay: or transiently transfected with a

polynucleotide consisting of or essentiall consisgin of poﬁlégucleo_tide sequence according to SEQ ID
NO: 1 or 22'\§eehiegd %'ﬁ‘ﬁlyf?édﬂcfya%éﬁﬂ?nb/té&é (¢de58 Beseseid cell can be any

procaryotic efigitaigoticsaeltapakie ofdeingsiaypoptansiently transfected with a nucleic acid
vector and of expressing a heterologous gene. These comprise principally primary cells as well as
cells from a cell culture, preferably a 10eucaryotic cell culture comprising cells derived either from
multicellular organisms and tissue (such as HeLa, CHO, CQOS, SF9 or 3T3 cells) or from single cell

organisms d0GN&ETRRATERY 616y %@@K@.%@T@ﬁﬁﬁ)‘,’?ﬁ%‘# BYORARRIE B8l CRTRESBkferably
Pichia of E. eslbrifially andisangpiesrdenmeadidopol thiessenoandecotSBadhiw@el-knof8t@dbniques, such
as taking of plood, ti ] } j A5 invention concerns
a siRNA (smﬁa!ﬁ'?r%ik;%%é rgﬁkg)é?ﬁg%%?ﬁﬁﬁ%é%%&&%ﬁ%?ﬂg??%@@vfi%ﬁﬁe@%‘jgs%i%lfr?%%d/or activity of any
of AS160 Iik@i%%ﬂﬁ@ﬁ%%#%?%@g%@ﬁé@ﬁim&%é iR coph gl ATsheaR G a8kt - part of the
EEINA Sdequelﬂﬁen%ﬁﬁéé@u@f&és% &E&M%@Zx@% ihﬁ)w,na,"ﬂI%!\U?'ar@‘,ewdoimhhm&mmry Rllt\)lAsh
that induce the RNA interference (RNA)) pathway. the RNAI interference pathway, see e.g. Elbashir
et 2l GoneD T HARUEBDHEREIZ6RH Par T gHean0. Tt S to05) oo T Beveiopmen
13: p. 3191 -gaBtionEamuiaionsl, cQrItH2 060 pi oLy, 2SBE)om ditesconteay bemeskst favention the

term 'SIRNACORIésRe UPiRs Bl SeRtpla s a0 ihs A7 S plhas, singlaaleang iigt can form

hairpin strucures comprising a duplex region, so-called shRNAs - short hairpin RNAs. siRNA

molecules c8h &% @3ength (in general 15 to 35, 18 to 30 or 20 to 25 nucleotides in length); however,
the choice of the appropriate length is well known in the art. Moreover, siRNAs can vary in their degree
of complementarity to their target mMRNA in the antisense strand. The choice of the 30 appropriate

degree of Ccme'@Q@F&aﬂ&éﬁo@(éeu%wm%ﬁﬂah%ﬁﬁh&ﬂ%lﬂ%mw@éw@tm protein”
2009/015808PCT/EP2008/006024 35 = = , . .
20 refers to any amino acid which is different from that amino acid located adjacent to a
naturally occurring As160-like protein, AS160 protein or a splice variant thereof.
Therefore, the AS160-like protein encompassing at least one heterologous amino acid
refers to a protein which is different from any naturally occurring AS160 protein or

splice variant thereof.
25

A functional characteristic of novel AS 160-like protein can be any characteristic of the
AS 160-like protein as specified herein. Examples of such functional characteristics
encompass, but are not limited 1o, e.g.: its tissue distribution, its implication in insulin-

stimulated signal transduction modulation such as modulation and especially



unpaired overhanging bases on the 5' and/or the 3' end of the sense strand and/or the antisense
strand. Design n%‘}gyggsargation of siRNAs for a given cDNA sequence are yv%ll %Qown in the art see,
for example Elbashir etar (2001) Nature 411: 494-498 (see especially p%’d“? 3o”‘rlgﬂ’%’tﬁ%zéalumn, for
preparation of sSiRNA and siRNA transfection into cells), and Tuschl et al. (1999) Genes and
Development 13: 3191-3197). Methods for application of sSiRNA include chemically synthesized or in
vitro transcribed siRNA, e.g. duplex or shRNA, which are than to be transfected or injected into cells or
transgenic animals, SIRNA can also be expressed frqm expression vectors or FQR ioproducts in cells
or transgenﬁ!‘%?ﬁ?%ﬂg,c%v}qg W’f?ﬁ@‘t‘é?%geg%?gggigﬁ%?é%‘tgr'%&'gﬁsa S %ﬁ?i?ns %?'%Jctqr system useful
for driving estpresdation of SiRpAsgbithdatibnmeAST &hRMA)Ehd copeiatRisn sstteReXEdls as well as
viral, such a&iﬁﬂf&i@ﬂ@f‘%@ﬂ\‘/'{ﬁbf’%ﬂr AsMaU LNV Kotk IarAses! diRdURmICHIRr aspect, the

i
invention refers to the use of the AS 160-like protein (isoforms 2 and or 3) or the nucleic acid

sequence tRERSSTaNYSYRIRLAR PHRSHRRSIRFRa RIS A LRIIG R 355N (BFBEAR R P fhterfere with
expression pinshatiaativiyOfe8SiKe Priterprttteihgsofiateis @gdioe B)teracitre dbASVBEigures and
examples shall illustrate. the-pr. n ' ) as.limiting the scope
ot the e e Ll B B O et s of AS 160,

Novel AS16tergaRdpiRaIAtiefefiis apnliealiar ariEeorprimDialdeels HerikelP¥n the basis of
guantitative RT FOR (Tagman) using primers SEQ ID NO 7, 8, 9 for isoform 2. Full-length AS160
(amplified with primers SEQ ID NO 19,20 and 21) is depicted in (A), the AS160-like protein, isoform 2,

Which ks g CaaRSd GRTEIR LR IS SN0 A009U01 SPOBP R IR 2008 0061 30 showr

in (C) (amplitie ID'N 17,1 osphorylation sites Ser-588 and Thr-642
(underlifed)jseadyantaaesEeBeraoseihalipws for Gri FRRISEHIRA CE G S BXSIB BY shows expression

of AS160 isgfepasatihganacsid shacepseifie Sgiimerss( R e SERQNEINGoA, contpandres 19, 20, 21)
for full-length AS160 ,rﬁ])r‘iiners.SE ID NO 7.8, 9Ffor,S reSalnqo-‘JiKgFféFﬂlﬁgm%rt%%G slz ]g%fogisoform 3),
the expressfjocﬂ'vgf" R énaﬁFgrgh HIBHRE Was Exanined. mRRIA levels 6t Ag 1g8 iSor6rms are
normalized hgaisad expréarsiodeitehal sigmabingirative for @ifered gmphieiauiake Prinséls SEQ ID NO 10,
11, 12). Data are representative for five different human donors. 10 Figure 3 shows a schematic

¢ ! > g \
presentatiorF S RRIRMEf SR IBIIB s ForiRoeHhe Prepars G TRR Ralventetderived from
PCDNAS3.1 (iniERowas ekized Tatadiielvesg IREX 308 s7TaEpARES Pl aigemgoatiteg pBRESHUro2/TR. 15

Figure 4 sh that ex sion of j I f %H-TS)I . HHmy s/isAeti ible. RIPA
(radio immuqri{éﬂp’rlggf’i%?)t(gﬁ;&%%%giy)%%%a{gé%vﬁéana 'zggl@viﬁksl%SPA'(csdg §r?ésvdvgs?éd$llﬁblof analysis.

Cells were iR&dbaRSi 8% %H%%&@aé%@dﬁr?@@é&ﬁﬂﬁfé‘m@{ﬂé Freséncdisf db&tycline
(+isoform2) {1 481804 siB XEre sHpNFafA B G@dikervas, detrcted with apeeticABIS@AaNtibody

(Upstate, CRENQy 07740k 285 KaRPAS-298, L 929, LIN 175, MAE-LYLU, MCF-7, MNEL,
20 MRC-5, MT4, N64, NCTC 2544, NDCK |1, Neuro 2A, NiH 373, NT2/D1, P19, primary
neuronal cells, primary dendritic cells, primary human or mammalian myoblasts,
primary adipocytes, primary keratinocytes, SF9, SK-UT-1, 8T, SW 480, SWuU-2 OS, U-
373, U-937, rhabdomyosarcoma (RD) and Y-1. Other suitable cells are known to the

one of skill in the art.
25

However, preferably the test system is in a cell of an insulin-dependent tissue such as
adipose tissue, liver, skeletal muscle, myocardium, vascular smooth muscle and active
mammary gland, preferably skeietal muscle, adipose or liver, since these are the main
insulin-dependent cell types in the mammalian body. Particularly suitable cells include

30  skeletal muscle cell, adipocyte and/or hepatocyie, as these cells might best reflect the
response to a substance in the tissues relevant in type 2 diabetes.



Figure 5 shows insulin stimulated AKT activation in L6-GLUT4myc cells, with or without expression of
isoforms 2 of ASl6O Phosphorylatlon of AKT at Ser 473 was confirmed with an anti- lpAKT (Ser 473)
antibody (Blosource I?}a% Rio.: 44- -621G). 25 Figure 6 shows phosphorylaﬁoﬁ BRI d isoform2 of
AS160 (In-cell western). An In-cell western analysis was performed in a 96 well plate. Cells were
pre-treated with doxycyclin for 48 hours to induce the expression of isoform2 of AS160 (+ isoform2 of
AS160). Insulin was incubated for 20 minutes. Thgzphospho-AKT antibody detects the phosphorylation
of AKT at Ser 473 (Biosource, Cat No.: 44-621G). The phospho- WO
2009/015808PCT/EP2008/006024 37 AS160 antibody (Biosource Cat No.: 44-10710) is specific for
the phosphoylingsife bfiRLAaF-aIpiRd AgNIAIPBE ASRIRSANE IFaURGLBHaryRYRIES < 0.001

vs. - AS 160-like. RU represents relative units. SFigure 7 shows the effect of isoform2 of AS160 on
insulin snmMﬁt@@s|e&e%t'aatak%o%faﬂé'md&amgmmmg%m'm%ﬁdmé Weihisulin.
Insulin was m@b&ﬁ&édmfa%@amlmﬁesaﬁamﬁardiﬁlﬁmmmarampﬁesems\@ﬂemade@di tigepoints.
*P<0. 001 VS, - |sofor 2 of A 0 -like ncy of glucose uptake.
Doxycyclln aepe %ené?”ﬁzﬁ% mv%gt?g t\% %R]T?lhgta %%e%%%ﬁ%ﬁsﬂfgﬁ?g LUT4myc cells
containing isoform2 of AS160. Doxycyclin was incubated for 48 hours. Insulin was incubated for 20
minutes. Standard deviations are representative for 8 reading points. 15 Figure 9 shows the effect of
isoform2 of A«Sé&@mlﬁﬂ%ii&ﬂdaﬁwﬁa sﬂlmiudanmi;gitmﬂmidp@kﬁliwpdﬁakeitﬁé@{deoxyglucose is

measured Iy iR b G () B CAR (B GBS EUARISRIOH A0 MR 4/ s

incubated for eV|at|ons are representatlv reading points. "P<0.05 vs. -
isoform2 - vEXpeRssion Pﬁ@!a@éeiqwm@ﬁ@%ﬁé@f%ﬁf@dmmﬁwi@@tah!ﬁr@go?ﬁmHt@ﬁ»mmated
glucoseguptakerekialiiRObRrdaraneenspissasaRUEAtT eRpRASX s Uit g efiaad metformin
(right). Metformin as IP ibateﬁ % rln tarvatlon period (3 hours), insulin was incubated for 20
minutes. St&ﬁe&sﬁﬁ AaTORS 4IE gpcr é'?ﬁatlve for 4 reading 25points. "P<0.05 vs. -AS160-like
values, **P<0.001 vs. -AS160-like values. Figure 11 shows the effect of AKT inhibitors. 10 pg RIPA
extract were separated by SDS-PAGE and analyzed by western blotting with a pAKT (Ser 473)
specific antih@@&r&%@?%@%r@f@t‘r@@ éridoBRa&m) %ih&ﬁﬂ@ﬂ@r@tﬁéecmmuaa&m migh 2 gBr fineortmannin
WO 2009/015808P9T1EP 00602 f% 200 E/Ie%)g aatre N gﬁlz 33§)tort e AKT inhibitor
Calb. (50 pl\/'f TRBIGE H e for F10ur andesuebseque rﬂy s'hmu?a‘taed'wnh insulin (10
nM) for120 mmwéfsailwﬂahéccal D@eW@QBMWeG@U@MﬂW@@G@MG% arsLfcati®l AICAR

alone and incongynaion ¢ fHEWé@QVH&H% m&w&w&&w&%ﬁ&amb nstincayasimebated 20
minutes, AICAR was incu ated for 2 hours. *P<0.001 vs. -10 nmal m@tgllr%n%g%@ 12 shows the

time- depen&é?&f}’?ﬁ@fLEBQ@?fﬁ?af(‘é"Orﬁ%“ﬁ[gm@e&ef‘am%ﬁmé& {fafer 5, 15, 30

minutes. Ce@&mmpl@ymmammel@dmﬂyc{yunmmemﬁ&r[mdmmeeéxprem)oﬂl&BKﬁ(]f—llke protein
or left untregiag. indprd AR viRKaR e ReiRINEY (A ddrAsRRAdGIIaR GRS B shows the

effect of MEKK tor on glucose uptake Expression of isoform2 of AS160 was induced with
doxycydin tfs herlle QURersRIsRe) casfbwere 15 starved for 4 hours. The MEKK/ERK inhibitor

U0126 (10 pM, 20pM, Upstate Cat No.: 19-147) was incubated in starve medium. Subsequently, cells

were stimulated for 20 minutes with the indicated insulin concentrations. *P<0.05 vs. -AS160-like.

Figure 14 shqws the inducian.efinsulinresistancs: @ugesespiake)intRiRdyesinsding

limited thereto:

Skeletal muscle: L6 cells (see also Examples), C2C12 (mouse), preferably DSM
25 ACC2853 (see below).

Adipose tissue: 373 adipocytes, brown adipocyte cell line HIB-1B), line F44-2A, those
disciosed in US patent NQO: 6,071,747,

Liver: BNL CL.2 {mouse, BALB/c), BNL SV A.8 (mouse), RLC-18 (rat) WRL 68.



20 resistance cells were incubated in the presence of high glucose and insulin overnight (right), or

incubated undew(())orgrplaslscgnditions (left). Induction of isoform2 - expressig%wag0 /((}aﬂrgozrmed by
incubation of %xycycﬂm f8r 48 hours. Insulin was incubated for 20 minutés. 'Standard deviations

represent 8 reading points. *Pc 0.05 vs. - isoform2 of AS 160. 25 Figure 15 shows induction of
insulin-resistance (In-Cell western). To induce insulin-resistance cells were incubated in the presence
of high glucose plus insulin overnight or incubateggunder normal conditions. Induction of

isoform2-expression was performe incubation of doxycyclin for h ivati AKT was
determinod MR B LD SR e o s ey R S T A e
phospho-AStger WouoY/ofs SEsRTH RPN Ve (T ar3otei iR & SiftddddayaitedRthe Thr 642

site. "P<0.0g¥$sb0R SV A3dinanee RgsmAL endifeasT feigyienthshausdheraliretegmmeiiormin on
glucose uptake. Expression of isoform2 of HEH'fA\'ISF‘lle in all weggwas’\i/{gduce with %oxycyclin for 48
ght:

hours. Insuff ssHeRAEE o AUSHRRIGBDIYVE FROFfP B REHE AR overnight. Cells
were starvethiantgche Gmanitdsybseddieritraimuntere dndifetkiiéreen Bouin’(DSdéAlrations under

indicated cqRiligRgIan0 OB vea AAPESRIALE VAN TWHRAAIIAMRONARE SR drifigs the effect

of metformin on phosphorylation of AKT and AS160, isoform 1 (In-cell' Western). Expression of
Soform? of REMASF 28PEReS IACHS kI ASRIFCIRAIrAS 85k o dBRAS 9B s

induced overmigbbAviefformin (800 pM) was incubated overnight. Cells were starved for 4 hours and
subsequently stimulated with different insulins with the indicated conditions. RU represents relative

ISunits. Figure 18 shows an analysis of GLUT4 translocation (ACUMEN). Cells were incubated with
doxycyclin to induce expression of AS160-like protein or left untreated. Insulin was incubated for 20

minutel Stihagier iR srBBRLONAR BBULRAINM AdiRgReFalEEiRES @ §T ST BRSIAPFA-myc +
100 nM insigfect the Bt olissiftsiniinlthsalenidfionddraillimeigay &d 8shparsctgraphic
presentation of GLUTA distiipytion ég‘c’e}}@ 'r:n’z\é'-)- uﬁto&ﬁﬁrg‘ .M’&&%féﬁ@%%g&%@%&&ﬁgﬂ
Iaser-scannlng uorescence cytometry alter If erent cornditions. € curves represen total cell counts

(DNA markév$ 16elikeatraieimd Griovi Showerint Ry mele by mgsalsn dgpasiterb Edes e Budeeeshing. Cells
right of the anrw, hows indiehimarsiterrmssnbir-ael RrrWaNREdbalsirpha)dranslocated

t d GLUT4 at | b . WO, ,20091015808PCT/ERP20081006024 40, Fi 20
o bl i S R M A e VU e
human testigatRNiaren GredbNASbie dedfapsinafnT & dR4rBacancioi i SERIMANY coding
Sequence (F&RNRLILIANIRISABINPRE £ ANdRdaingd k. dotied ipaseiREAS 160-like

coding sequence is underlined by 5a solid line. Figure 21 shows an immunoluorescence based
analysis of e me2ciifar localization of myc-GLUT4 and isoform2 of AS160 under basal and insulin
stimulated conditions. Rat myoblast cells were incubated with insulin (100 nM) for 20 minutes prior to
treatment for immunofluorescence-microscopy. EXAMPLES

20 Both cell lines {(L8-GL.UT4myc-tetR-AS160-like and L6-GLUT4myc-tetR) have been
prepared as detailed in Example 2. Briefly summarized, the tetracycline-repressor {TR)
was isolated from pCDNA3.1 (+)/TR (invitrogen), cloned into the Nhel and Notl sites of
pIRESpuro2 as shown in Figure 3 to obtain pIRESpuro2/TR which was transfected into
L6 cells (rat skeletal muscle cells) stably expressing GLUT4myc (L6-GLUT4myc,

25  described in Wang et al. 1998). For L6-GLUT4myc-tetR-AS160-like cells, pCDNAS
vector (Invitrogen) containing the AS160, isoforms 2 gene was additionally introduced

into the cells.

Analogously, a cell line expressing isoforms 3 of AS160-like protein can be prepared
using similar procedures according to standard protocols known fo the person skilled in
30 the art.



Example 1: Expression of AS160 isoforms in different tissues Bioinformatical analysis of ESTs
indicated the presence of three isoforms of AS160 (Figure 1A ,B, C). Fi ents a schematic
overview of A%’%‘B’”é“r%a“ tRe new 20 isoforms identified. The expression%c?fafﬁézs%géﬁ%g%znt :
AS160-isoforms was investigated with quantitative RT-PCR in different tissues. Commercially
available RNAs of five different human donors were reverse transcribed and examined using Tagman
PCR with specific primer pairs (for full-length ASk0 SEQ-ID NO: 4,5 and 6, (or alternatively 19,20 and
21) for AS160-like SEQ ID NO: 7,8 and 9, for isoform 3 SEQ NO: 16, 17 and 2518). For this, aliquots
of total cellular RNA were subjected to first-strand DNA synthesis. Reverse-transcribed cDNA was

usedasat ificatl . ' S160
expression %ﬁ@iﬁ%ﬁ%&%ﬁs@kﬁ%@ggﬁ%@%’o}%@gggﬁ% g@gg&@oﬁiﬁ%r(ﬁﬁﬁgg muscle,

liver, heart, BRaiMXrRIGyRIRaNS ATRRA edRadbn Ginsyirienhaltyeeontiarammiddipiens
ribosomal preiteich 2éa PR NAd vafticHaTeMEEREF 2) prascue &) ypamalize:saRNA levels (SEQ
ID NO: 10, 11,and 12). Based qn specific primer, pairs the expressi istinct rms, could be
distingu?she%l.ﬁ?fg[gt @erﬁ%ﬁ%%ﬁ)r & rnegrﬁ'géhéqggj \?vsgf)em cg cu g@(ﬁ? %.%}.‘%n%gégﬁ?ﬁ%aq@ method

(Yuan et al.r@B06dnThents kanasfaeintdnscalierp Ryt dheserawtp sy RfiRas®SEQ ID NO:

Isoform 1 (f 'rléJﬁHgﬁl&ﬁaséﬁo)ffgriﬁ'bﬁjdf@ﬁgﬁﬁﬁ@ﬁl%ﬁgl{%@%ﬁm%ﬁdlﬁe%%’sence
5"-CCTICTCCATCACTTGATTCTGAAG 2% Probe: FAM-

5" ATGAAAY SRENMKIRE, KETRROFENS: fuRBIFHCS EE%i%‘B-ﬁ/lE%%gg’%"-t&‘“c%‘l“f‘&&‘@?ﬁ“CTGCTGAG

Amongst the common manipulations carried out on culture cells are media changes
10 and passaging cells. However, selection of suitable conditions is known to the skilled

person.

The cell or cell line may be genetically engineered to inciude the test system of the
invention. The test system may be located in a transient or stable transfected cell or

15 - cell line. The procedure for introducing a transgene into a recipient cell is called
transfection. Transfection with DNA yields stable as well as unstable (transient) cells or
cell lines. Transient cell lines reflect the survival of the transfected DNA in

extrachromosomai form; stable cell lines result from the integration into the genome,

20 The transgenes can be introduced into the cells by a variety of means known to those
knowledgeable in the art, and adapted to each cell type. Recombinant DNA cloning
techniques well known in the art for introducing and expressing a nucleic acid molecule
can be used to introduce and express the transgenes. Cells can be transfected using
any appropriate means, including viral vectors, chemical transfectants, electroporation,

25  calcium phosphate co-precipitation and direct diffusion of DNA. A suitable method for
introducing a tests system into a recipient cell is detailed in Example 2 and may be
adapted to the respective recipient cell.

As used herein, vectors are agents that transport the fransgene into the cell and may
30 include appropriate transcriptional and translational control signals such as a promoter.



7 Rev 5-ACTCATTGCTGCAGGTAGATGAG 8 Probe: FAM-TAMRA
5'-TTCTCCATﬁﬁé&@é@ETGTTCACTGGAGCT 9 RPL37a For

5-ACAGCGG TTGTACGT 10 Rev 5-GGCACTGTGGTTCCTECAT* M Blobe:
VIC-TAMRA 5"-CAGGCACCGCCAGCCACTGTCT 12 PCR cloning of Isoform2 For 5'-
GGAGGAGGATGCCCATTTAAC- 3 (SEQ ID NO: 14) 14 WO 2009/015808PCT/EP2008/006024 42
CDNA Rev 5-TCTAAGGAGCAC I | | CTGCTGAG-3'

Vectors can be plasmid, viral or others known in the art. The promoter can be inducible
or constitutive, general or cell specific, nuclear or cytopiasmic specific promoter.
Seiection of promoters, vectors and other elements is a matter of routine design within
the level of ordinary skill in the art. Many such elements are described in the literature
5 and are available through commercial suppliers. Usually, the method of transfer
includes the transfer of a selectable marker to the cells. Suitable promoters and

vectors are disclosed in the Examples and the present description.

In general, a cell line is transfected by any of the means mentioned above, wherein the

16 transgene is operatively linked to a selectable marker. Following transfection cells are
grown e.g. for some days in enriched media and then switched to selective media.
Transfected celis exhibit resistance to the selection and are able to grow, whereas
non-transfected cells die in general. Examples for selective markers include
puromycin, zeocin, neomycin (neo) and hygromycin B, which confer resistance to

15 puromycin, zeocin, aminoglycoside G-418 and hygromycin, respectively, and/or any of
the selective markers used in the Examples. However, other selection methods known

to the skilled person may be also suitable.

In the step b) of the method of the bresent invention a test substance is identified as a
substance altering glucose uptake of a cell by detecting a signal indicative for altered
20 glucose uptake of a cell. The signal may be any suitable signal which is indicative for
altered glucose uptake of a cell; however, the signal may by any component or part of
the insulin-stimulated signal transduction relating to AS160-like protein. Particularly, it
may be the degree of phosphorylation of AS160 or AKT, activity of PI3K (Pi3-kinase)
or MEKK/ERK kinases, translocation of GL.UT4 to the pltasma membrane orincrease in

25 glucose uptake of a cell.

Suitable methods for measuring the aforementioned components of the AS160-like
protein signal transduction pathway are known.in the art and are also detailed in the

Examples.

30



15 Isoform 3 For 5"- AGCT IIl ACCAGAATTCAGGTAGACTGT 16 Rev 5"-

TGCTGCAG%@%@%}%@EGTCCT 17 Probe: FAM-MGBNFQ 18 5"- %%%@%@%%QCTGA i GATT

isoform1 (full-lengt 0) For 5'- CATACTCTTCTTAAAGAAGGAG ev 5'-
CTGTGTCTGAGTCGGTACTGTAAAGC 5 Probe: FAM-TAMRA 5'-
CAGAAACTGCCAAATTTCTCCTCGTCGACT 6 The results of this RT-PCR are shown in Figure 2.
Isoform 1 (NM_014832_v1; EMBL) represents fulbiength AS160. Full-length AS160 as well as isoform

3 are mainly.expressed in heart and skeletal muscle (Fi nd B), Isoform 2" which,5 represents
tho AS160- 108 TR e SR LB oS o e s BT TR AR A brain

(Figure B) . Bxgrresiendiin Alseit gleetotidrylatkgove Ttighas rhanviatere AR EEQrigrIREae). In comparison
to full-lengthsp§38Q-3RdldefoMo3ne atlkadmenins g Nty £ xpieaeddmskelala mussie The data

might indicate a specific function of distinct isoforms in different tissues. In the following experiments
the inventordptake by a cell. As could be shown in the examples, all these signals correlate with

5 the glucose uptake of a cell, preferably a cell of an insulin-sensitive tissue.

The detectable signal may be the amount of AS180-like protein in a cell, as the amount
of this protein is indicative for glucose uptake. {f the amount of this protein is increased,
the glucosé uptake of a cell, particularly an insulin-sensitive celi, is increased, too.

10 Methods of determining the amount of a particular protein are known to the skilled
person and include e.g. Western blotting and detection with specific antibodies, which
may be carried out as detailed in the Examples. A specific antibody is also provided in
the Examples. Alternatively, an anti-AS160-like monocional or polyclonal antibody may
be produced in accordance with the knowledge of the skilled person and detected by

15 enzyme-linked immunosorbent assay (ELISA), radioimmunocassay (RIA), and

fluorescence activated cell sorting (FACS).

A variety of other fechniques known in the art can be used to quantify the amount of a
given protein. These include, but are not limited to immunological techniques such as

© 20 an ELISA or RIA, or quantitative analytical techniques such as spectroscopy or flame
chromatography. Alternatively, the amount of AS160-like-mRNAs could be determined
by a hybridization method or a nucleic acid amplification method instead of the amount
of protein. Such methods are known to the artisan and include the dot blot
hybridization method, the Northern hybridization method or the RT-PCR method.

25

An alternative detectable signal may be the amount of phosphorylated AKT and/or
phosphorylated AS160-like protein, as the degree of phosphorylation of these proteins
is indicative for glucose uptake. If the amount or degree of phosphorylation is
increased, the glucose uptake of a cell, particularly an insulin-sensitive cell, is

30 increased, too. Methods of determining the amount or degree of phosphorylation are



o focused on the examination of isoform 2 (AS160-like), since it is novel and shows highest overall
expression in {Vno% t;%slgseﬁss. Example 2: Cloning of novel AS160-like pro}:%i,fn gﬁ(;gressigzq construct and
establishment'of 4 ?etracycline-inducible AS160-like protein expression systém
2009/015808PCT/EP2008/006024 43 AS160-like insert (SEQ ID NO: 1) was amplified from human
testis cDNA (Clontech, Cat# 7117-1; Lot#2100009) using primers according to figure 21 (SEQ IDs 14
and 15); the obtained PCR fragment (see figure 2%, the insert is underlined) was used as a template
for generating a fragment corresponding to the coding sequence having 5 gateway sequences for

" cloning. ThéMe¥EHARE é‘l‘SWﬂi‘jqﬁfﬁoﬁ@@?\fﬁﬁﬂe(mﬁﬁﬁﬁgﬂ?ﬁwg[?Esﬁéoc%ﬁéfﬁ&%:%&%ﬁe expression
vector pCDNAdsHor{iavdqaerzinsyasdatatienf istévelBrdmudtisods. Sequencing analysis revealed that in
comparison to full-length AS160 (NM_014832; EMBL) exons 11 and 12 are missing in AS160-like
(Figure 1). Two mismatches were identified at positions nt606 (silent) and nt3827 (Ala Val). In
10addition, this clone contains a 3 bp deletion (nt 2594-25969, that was also found in human placenta
cDNA but n8tHriahtistesiahiecraeal oY ik Tés%?&?@f@ﬁé)%ﬁﬁ%el?i%% RERREFERSHs 11 and 12
the 3bp deleticnTwatisteipaiiaditoaresit rablib entergretosidiy tise talitenytBlsd b en relichiig f©14832
(EMBL). 15L6 m gl (r I I (? rESSHIRLS r4 (GLUT4)
with an exoiga?téf'\ﬁ%)}% ?g%:%gd%@%%@ﬂgngggféﬁ@? I?éug'fl'ﬁlgmyc, d_eﬁ%%%%ﬁcir% %v%ﬁﬁ% al. 1998)
were subseglisats UBEEGH RrabRATEYRTY ARITRWNSBRSHBERRI If NSTERESRePotein. For this
purpose thenfefREdssdem - framiGitivpe aaremtisesh (hRg edaiarptasand or GidSystem controls
the constitutive expression of, 20 the tet-repres et-R) under t | of / megalovirus)
promoter. Inéfﬁé%a@?&‘gea&et&a r?cyrﬁ%vén(é?gggxsj(glj%(ﬁr?g)r Re ?eérﬁ’i%%ﬁ%g%%@%%é&p

tetracyetine Gpeton seduestic¥Erteonieahaitherebiy epradhiENctashaigion TRasmiteBPHSracycline (or
doxycycline}jnguees: gidy e ion fdiherotedneakintgsest. To allow a stable integration of the
tet-system in L6-GLUT4myc cells the tet-repressor was 25 isolated from pCDNA3.1 ()/TR (Invitrogen)
and cloned into the Nhel and Notl sites of pIRESpuro2 as shown in figure 3. The sequence of
pPIRES-puro2fTetR is given in the following as SEQ ID NO: 2. WO 2009/015808PCT/EP2008/006024
44 SequenchliteRtighuahRrRS B Ml coyid be determined, e.g. by using labeied

GACGGATGAGA IsbtE Gladbbe Gérivdivd HatitiaAsbbis ikcfad A detseldble thgd GATG CC
GCATAGTTAAGCGAG TATCTECTCCRTG (TTGICTCTIC GAGGTCHCT .
GAGTAGTCRUSCIEING (SRIRRSS SHFARE CTRC AR AR RSEHRE BT FE AT B RREAATH S
GCATGAAGAA TBEBCITAGSETTAGS CELLEMINBOTBBITCHUCAPSIPNCETHEose,
CAGATATAQQe%ﬁz[‘f@%%cge%El%g%&ggﬁ&@ﬂ@%%%l%ﬁ%CGGG GTCATTAG
TTCATAGCCCATATATGGAGTTICCG CGTTACATAACTTACG GTAAATG
GCCCGCCHesrotsarecset ARe aRbeditay B eaNe Ay hraSpiEiseT IR N rdRamAes:
ATGTTCCCATAGTAACGCCAATAGGGAG! | | CCATTGACGTCAATGGGT A 10ii
ACGGTAMAE e R AR R AR AN X e R (o A SRR et ™
CCCCTATTSASSTE ANRG NGB TARNTEHITECtE T pes UAferisTETEealnT Reppptient

GACCTTAT&:@&%%H%Q%@@ GSEA AR AbIAMtHANGIE §ibddsh
CCATGGTGATGCGG I GGCAGT EQTCAA GGGCGTG%@E%%%G || | GACTC ACGGGGAI | |

CCAAGTCTERREEREATTE AFEHE AN T EUBREIHTET (1 a humain 15 between

3.5 and 7.8 mM. Accordingly, a high glucose condition is a condition with glucose
concentration above the normal level. Particularly, the glucose concentration used for
25 the method of the invention may be at least 10 mM, preferably at ieast 15 mM, more

preferably at least 25 mM glucose.

The substance tested with the method of the invention may be any test substance or
test compound of any chemical nature. It may be already known as a drug or
30 medicament for a disease other than type 2 diabetes. Alternatively, it may be a known



15 CAAAATCAACGGGACTTTCCAAAATGTCGTAACAACTCCGCCCCATTGACGCAAA
TGGGCGGTAGGCGTGTACGGTGGGAGGTCTATATAAGCAGAGCTCTCTGGCTAA
CTAGAGAACEE A S TACTGGCTTATCGAAATTAATACGACTCAETRTAUHERR
ACCCAAGCTTG GTACCGAG CT CGGAT CGATATCTGCGGCCTAGCTAGCGTTTAAA
CTTAAGCTTACC ATG TCTAGATTAGATAAAAGTAAAGTGATTAACAGCGCATTAG 20
AGCTGCTTAAT GAGGTCGGAATCGAAGGTTTAACAACCCGTAAACT CG CCCAGAA
GCTAGGTGTAGAGCAGCCTACATTGTATIGGCATGTAAAAAATAAGCGGGCTTTG
CTCGACGESTA 6&%&&0&1@%&’&2\% ﬁ%@ﬂﬁ@?&'ﬁ%‘ﬁ‘ﬁ‘@%&hﬁ
AGAAGGGEARABETGBCAABSE COMPPATGTAAE A0S TRsoXAGIKnadychemcal
CTTTACTAAGTGATCGCGATGGAGCAAAAGTACAI | | AGGTACACGGCCTACAGA 25
AAAACAGTATGAAACTCTCGAAAATCAATTAGCC IIIITATGCCAACAAGGTTTTTC
ACTAGAGAATGCATTATATGCACTCAGCGCTGTGGGGCA I 111AC 111 AGGTTGC
GTATTGGAAGATCAAGAGCATCAAGTCGCTAAAGAAGAAAGGGAAACACCTACTA
CTGATAGTATBCECORTMETTAdGACRAGETAGIBEAATTA invetAT dxCeAAksEnce

GCAGAGCSs %Q%TETMEEW&%%&W%M&éﬁi@ﬂéﬁ%%@aﬁ&%ﬁ%ﬁ%@@
ACTTAAATGTGAAAG TGGG TCC G C G TACAGC GGATCCCG GGAATTCAGATCTTAT T™M

GCGGCCaPRUREreRNaR A FReeat eormeYsE A R PPEASTERRISFEOR AWEECcCAGET
GTTGGGCGHMBIAGEH AdLifce€, (rclliE B4 AleRaly Gy BN ECaAIIFBCEnaNG! products, or
2009/0158 0 4 oo -
CCARAAA LTS ek SRR e inbRRia Kbl sctmiaues. They are especially
TGATGC Cieiaeie i dresgtprtssrerang G reyAns g cenerisad ef anesmcal
GTCAAGC Tt fapdatail & GdaiaGlrl e AricoMp G AdTAGARITTIeAR G ACGHAT &5 a
ACATCCACIIGCCIICTCTCCACAGGTGTCCACTCCCAGGICCAACTGCAGGT. . .
A R e e S TR
GTTACTGOEEEAAGHOETE TTEBARIRT AXGHS eGTPEIeptdEE o GTg MMTATUEEGAT
iiCCACCATATTGCCGTCTTTTGGCAATGTGAGGGCCCGGAAACCTGGCCCTGT
CTTCTTGACGAGCATTCCTAGGGGTCI | ICCCCTCTCGCCAAAGGAATGCAAGGT

CTGTTGAATGTCGTGAAGGAAGCAG T TTICTT
COTCTor ATRB LT R ReooR Rl et e o B A e
TCTGCGGERARFKitgcro T ing ARGATAC kGG ERAaGEEIG EACIRINECCC
AGTGCCAGRIFGHRAGT TGSATNG SR HGGAAAGAGTCAAATGGCTCTCCTCAAG
CGTATTCAACAAGGGGCTGAAGGATGCCCAGAAGGTACCCCATTGTATGGGATCT
GATCTGGGGCCTCGGTGCACATGCIHIACATGTGIIAGTCGAGGTU\AAAAAAC m
GTCTAGGCCCCCCGAACCACGGGGACGTGGL | | ICCTTTGAAAAACACGATGATA
AGCTTGCOrarifetrirdnet sbGhmaseaimeatitrdhecnaghe maensd cedniem of a

GTGCGLChighrfotGibsetobhift ySidia - SteP & systels EdaimagioGihTihbsEetdehing
CGCGITCGCCGACTA CC%ECC{«CGCGCCACAC%GTC ACCCGGACCGCCACA

TCGAGCGEETEAEE AU FRRTHEN R B MEaS B R BB MR
TCGGCAAGGRTHTGGGTORIEONE BROSEIgEICEBRI SEECRTETS Ga@rkthod for
GCCGGAGAHGGHEG rﬁ&%&&%‘e@ﬁﬂ}%@&@% AV ELAE (i SrPloAT Felds of
GCCGAGITGAGCGGTICCCGGCTGGCCGCGCAGCAACAGATGGAAGGCCTCCT
GGCGCCGRARHY BB RABGAGCCCGCGTGGTTCCTGGCCACCGTCGGCGTCT
CGCCCGACCACCAGGGCAAGGGTCTGGGCAGCGCCGTCGTGCTCCCCGGAGTG
GAGGEGGCCGAGCGCGCCGGGGTGCCCGCCITCCTGGAGACCTCCGCGCCCC

GCAACCT GG I kTS bdr elelblately IcbrdelRliG M GELrchéritdr Serdeir
GCCCGAAGGACCGCGCGACCTGGTGCATGA%\CCGC A%CCCGGTG%CT_GACGC

CCGCCCCRIATATCIEEEhBRELE 8 SR PRER AR B P REG ACREIRF S B pHeodem
CGACCGAABOREASE PRAEIGRECEERLSENTEIOAUAGIEERUCRCOHGSEine
CCACCGA%E&I@?%@@Q@?&I&%@E&Qﬁé@éﬁ@#&%@@%@%%ﬂ% SO en
ATCTGITGITTGCCCCICCCCCG TGECTTCCITGACCETGGAAGGTGCCACTCCE
ACTGTCCTTTCCTAATAAAATGAGGAAATTGCATCGCATTGTCTGAGTAGGTGTCA WO
2009/015808PCT/EP2008/006024 46
TTCTATTCTGGGGGGTGGGGTGGGGCAGGACAGCAAGGGGGAGGATTGGGAAG
ACAATAGCAGGCATGCTGGGGATGCGGTGGGCTCTATGGCTTCTGAGGCGGAAA
GAACCAGCTGG GGCTCGAGTGCATTCTAGTTGTGGTTTGTCCAAACTCATCAATG
TATCTTATCATGTCTGTATACCGTCGACCTCTAGCTAGAGCTTGGCGTAATCATGG 5
TCATAGCTG | | | CCTGIGTGAAATTGTTATCCGCTCACAATTCCACACAACATACG
AGCCGGAAGCATAAAGTGTAAAGCCTGGGGTG CCTAATGAGTGAGCTAACTCACA

TTAATTGCGTTGCGCTCACTGCCCGCTTTCCAGTCGGGAAACCTGTCGTGCCAGC
TOCCATTAATOCAATCCC CCAACCCCCCCCCACACCCCCTTTCCCTATTCCCCCCT



CATCGTGGTGTCACGCTCGTCGI | | GGTATGGCTTCATTCAGCTCCGGTTCCCAA WO
2009/015808PCTIEP2008/006024 47
CGATCAAGCEEREHTREATGATCCCCCATGTTGTGCAAAAAAGCGETHREE By
TCGGTCCTCCGATCGTTGTCAGAAGTAAGTTGGCCGCAGTGTTATCACTCATGGT
TATGGCAGCACTGCATAATTCTCTTACTGTCATGCCATCCGTAAGATGCI CTG
TGACTGGTGAGTACTCAACCAAGTCATTCTGAGAATAGTGTATGCGGCGACCGAG 5
TTGCTCTTGCCCGGCGTCAATACGGGATAATACCGCGCCACATAGCAGAACTITA

AT GO PR R AT B R R R T R AR L ERESE A RO A
CGCTGTTGNGATCBAGTFeCATGTAACCCACTCGTGCACCCAACTGATCTTCAGC ATCI I |
IACTTTCACCAGCGTUCTGGGTGAGCAAAAACAGGAAGGCWATGCC
GCAAAAAAGGGAATAAGGGCGACACGGAAATGTTGAATACTCATACTCTTCC
TCAATATTIIDH«TTGAAGE%I | ATCAGGGTTA%TGITCT ATGAGCGGATACATATTTGA ATGTA |
IAGAAAAA TR RTIR R A T AT G- AR RS R AT R BESE AR AR S e e R G T
SubseqtienthestEspiacrilitwieofrapizitscestintod B ACUAT4mgeide lisretitvely shablyins. éxpressing
the requlatapy-BIASTHtU/eis Bl AL S RUTIM AR I HRY KRGSl GldTgC cells

containing AS160-like were grown in MEMa (PAN) supplemented with 10% fetal calf serum (FCS)
(FAA, tet-fr@@)?@’%@ﬂ%‘?%?ﬁ?dfﬁ YEIEBiBLHEN St Sy FHPSERYRRIMN PRIABRIEEen), 200 pg/mi

hygromycin (Invitrogen). Functionality of the tet-repressor was controlled with a tetracycline-inducible
GFP expression plasmid 20 (p.CDNA5/TO-GFP). In the absence of tetracycline (or doxycyclin) only a

small numbﬁbﬂfﬂ’%','%&?é%@ﬁﬁa%'ﬁ% M@&@Bﬁﬁéﬁ%?@hm&%&% Ry mhenotszhd expressing
cells about 10 fold %%a}ﬁ not shown). To obtain a Iet@ndu?%e exr%ressio 0 %e isoform2 a AS160, the
§ 85 el

pCDNAS vl 2% I RSYE PP SHAR G S PEHLE rm§F s’ 08B Belection of
stable clonezihadipepiataiedavithckadvotnyomt€208upgiankdriviteoien )sEkpeas stostiofuiatéorm?2 of

AS160 was examined.Wa Waslel el analy sisH Bl 6lssheciic anhodyracagniging full-length
AS160 and isoform2 of AS160. Expression of isoform2 of AS160 was induced with 1 pg/ml doxycyclin

(Sigma). FUbR-GEiRARE) Bemnavediiourd feress tipRaR AR St T caoParsartiR QY pg/mi,
Sigma) andgnesskpiest e sighalplabanabsisntd e 2409/ QLRGN BRSO F/ORNEQRKAS For all

examples LG- 4 q_}f aining isoform2 of AS160 were grown in MEMa (PAN)
suppleﬁent%g%vélt lyl‘éﬁ%ﬁfegta %gﬁ&jséérum (FCS) (PM, tet-free), 2pg/m1 blasticidin (Calbiochem),

0.5pg/mipuromycin (InvivoGen), 200pg/m1 hygromycin 5 (Invitrogen). Expression of isoform2 of
AS160 was induced with 1pg/m1 doxycyclin (Sigma). L6-wildtype (wt) (ATCC: CRL-1458) cells were
grown in MEMaualGletasitarnéEibeag shippleceesiatwhish 0tcsexbotieMs tediie e)ianscbYy penicillin/

streptomyci 651 : T. i at t ibeQ) supplemented with
10% FCS (Fﬂrc\g,ateetl- ré@ 9%&%6@%%%%{%%%%%%# A%{ll E% &O %%hj%ﬁ)%a%ﬁé%?nﬁi% Calbiochem). All
cells were (foRpUrFrcidratsRsboRiemoe DT itsHic Chirwisatasprristremaaiomardso were
incubated inastare Meshine CvEMa: Buhiteu st BXssimEeRSbRXRS WA such as analyzing

light of a particular frequency). In this case, the machine outputs the result of each

experiment e.g. as a grid of numeric values, with each number mapping to the value
obtained from a single well.

25 Depending upon the results of this first assay, the researcher can perform follow up
assays within the same screen by using substances similar to those identified as active
(i.e. altering glucose uptake of a cell) into new assay plates, and then re-running the
experiment to collect further data, optimize the structure of the chemical compound to
improve the effect of the compound on the cell.



For Western blot analysis proteins were separated on SDS-PAGE gels (4-12% 15 resolving gel,
Invitrogen), tr@gf%%%dst&PVDF membranes (Roche) and blocked with Roti-BIock(ﬂg Roth) for 1 hour.
Membranes ware ncubated with primary antibodies overnight. The antiZAS 56 SR8ty was from
Upstate. Membranes were washed in TBST and incubated with the appropriate secondary horseradish
peroxidase conjugated antibody (Santa Cruz). Immunoreactive bands were visualized with 20
LumiLight (Roche) and detected with Lumi-ImageggBohringer Ingelheim). Analysis of the functionality
of the tet-repressor revealed that isoform2 of AS 160 is expressed only in the presence of doxycycline

(Figure 4). 25In order to examine tetracycline- and insulin-dependent expression of isoform2 of AS160

protein In LOuabindye selinsamimungen1paiss auenieds ez wapnetagned. The

expression of AS160-like protein was induced with 1 pg/m1 doxycyclin for 48 hours as described
above. Sub&etRASHRIe five HeRs w@f@arﬁﬁ%'iéwimeiH%nme(efmmwoaﬁﬁﬁy%%fménns) for 20
minutes. Cedkgatitacisrovesie ivdCaRA09K) HaBASR CIbEiRaANGAF Rsepaieslycepriayed via
SOS-PACE andianeieired.an NP Memirane 2 desiibed aboye. Kiaure 4 shows a
representatﬁ/e Westerm plorof éfbxycycli P haucibre expression o SAZT6G:like protein in L6-GLUT4myc
cells containing the AS160-like transcript. Incubation with insulin induced the phosphorylation of AKT
(Ser 473) (Figure 5). Expression of the isoform2 of AS160 had no effect on the activation of AKT.
Example 3: Rhotpheytainnioha klandM\eskies10 d estugyiphobpliesytainnehidiKdiand AS160 the

cells described in Ex le 2 were used. is activ Vi sphorylation.on critical motifs
(R0 B SRt e R R e S R et Sano et .
2003). One otithe kinangsdepRoNblR fatte AclvalokeHirdRQASAFEHiKG8hRby 15 2002). In

order to determine the activation status of the isoform2 of AS160 the In-cell western blot technique
was us¥d. THRETRBR\ Y8 B MREIAR 8 tion of specific proteins directly in 96 well plates without

preparation 0 C cifi ' inthi r nizes the phosphorylated
Thr 642 phoas'f:)ﬁ?ﬁﬁzﬁ%ﬁgg%gﬁigo%g%%g%%@ﬂééﬂ%%g dp%()gt%elﬁnr?%%%og%ﬁ% cells were seeded into
96-well platgsaacth Nitchan GTRYABINIKB oS JHels werasianredigas-4 hours with MEMa
(PAN) containing 2% horse serum (Cambrex). After removal of medium cells were fixed in 3.7%

freshly prepared pare- formaldehyde (Sigma) for 20 minutes. Cells were permeabilized with PBS + 0.1

% Triton-X-100. Blocking was performed with Odyssey blocking buffer (Licor) overnight at 25 4C.
Primary antibisdietew éret iplb{arivsestef thindesbsusiersmeayhp dusthpedeained septiaiRbiRK T (Ser 473,

Cat Noy; 4462 henidRahiheiREtBRRIRASHIEHdN. 642, Cat No.: 44-1071G) were from Biosource.
After incubation of the primary antibody, cells were washed with PBS + 0.1 % Tween20. The

secondary anti-rabbit-IgG-800-CW antibody (Rockland Cat No.: 611-131-122) was incubated for 1
hour. For detection of WO 2009/015808PCT/EP2008/006024 50 DNA TO-PRO3 dye (Molecular
Probes, Cat'h® tesbertywisnasierplysteaisbasd slgn@dqrrpirificytioe ¢fra sohe@anss relative units
(RU). As a cophslithgidosecreraenyenidiesphakylatiariactyationsb i bioada9ind fgpeas determined
in the samed(?é%)&ggl htealcg% izrrllgtié)l?wsgg Iﬂéqgtﬁ&% ér}é?éigha%sdpgr? ?r%lc?&gglea g(rjomoter providing
20 controllable expression of the gene allows for determining effects in identical cells with
and without AS160-like protein. Accordingly, differences in signaling obtained in cells
expressing AS160-iike protein in comparison to those not expressing AS160-like
protein may be assigned to AS160-like protein. As AS160-like protein may be used to
identify new potential drugs for type 2 diabetes (as detailed above) or as a key protein
25 in the main insulin-sensitive tissues, these test sysiem may be used o obtain news

insights in the pathophysiology and therapy of type 2 diabetes.

Preferably, the test system of the invention is located in a cell, particularly a genetically
engineered cell. The cell any be any of the cells disclosed in the context of the method



phosphorylation of full-length or isoform2 of AS 160 in a dose-dependent manner (Figure 6 A and B).
No phosphorylation o 60 or isoform2 of AS160 protein was observed in cel ithout
doxycyclin-ind‘l’lj?lcg:)(;g %’éﬁggsion of AS160-like protein. io Example 4: Effgc?f}g#%%l%égnﬁ %f AS160
protein on glucose uptake To examine glucose uptake of the cells, the respective cells were plated in
96 well Cytostar-T scintillating microplates (Amersham). After 48 hours cells'were serum-starved (3-4
hours) and treated with inhibitors as indicated. Upi@ike of 2-deoxyglucose Is (0.01 MBq per well,
Amersham) was performed.as already, described (Voss et al., 2005). Nonspecific upt as
determined ci’\g%hee"ﬂ)\f%%{é%(i gft Ao) %%ﬁ";}?o%%% 2o r&%%ﬂ%rg emn). N|)s*:“’\}'21ﬁ10e8 Waeél Su tﬁ%\%\:lted from all
other valuegehssiiveaneineecetinelt in a Wallac Microbeta counter (Perkin Elmer). Uptake of
2-deoxyglucose is presented as counts per million (cpm). 20 The uptake of 2-deoxyglucose in
L6-GLUT4myc cells expressing isoform 2 of AS160 was examined in response to insulin (Figure 7).
The data sh\ﬁﬁv tﬁha{ eg;gress' t& of isofarm2 of Asségogqgé@‘alsogg t%e r#&te%kero% Inucose up to 4 fold after
stimulation With TS E(,[Br? SRt 6‘%’56°W’insuﬁn). ithout expressﬁ)n Of [Sbform 2 of AS160
25insulin indaotsighlesseuestike efghe gamsudiontniebie eigrasomef ébe aerigesrethptake in these

cells was ingyced by daxvcyria iﬂ@M%r%g@ags@hwa%héﬁw%ﬁbmm corrglatad with
isoform2 of AS160 protein levels. WO 2009/015808PCT. 008/006024 51 From.the literature it is

already knotif fRShsEeT wﬁ%‘iﬁuﬁﬁ&aeg?&RHﬁdféétBP%‘dﬁéE\% t’é‘ﬁ?sg,%@%tf)f\l%r. S3BRTET)Ed the AMPK

(5"-AMP-activated protein kinase) activator AICAR (5-Aminoimidazole-4-carboxaide
1-beta-D-ribofuranoside, Biomol Cat No.: El- 330) also stimulate glucose uptake in skeletal muscle

80 o IO e e L o 2 of AS 160
on ICF-1 an stimulated glucose uptake (Figure 9). In the absence of isofarm 2 o ,
comparéd tcs%?.*gaﬁr{%ﬂ%%ﬁ&{ﬁé&?@ﬁ?%%&f’wég sé‘ﬁﬁ’ﬁf?ﬁéﬁs ﬁi’?@&’l lgeﬁ?éﬂ%ae(‘??é%) than after

stimulation withsieriptlon (& tolfydfrigeme. RA jnioiTléeuptaketafiglacihsddd iceltsptinsaltnedtiveith AICAR is
lower (1.5 foleh) Sha ae uplabe alessomitauiaictail Inauls (Ciekiee:8) Binforiepsiign, of isoform 2 of

AS160 protein er increased the uptake of glucose after stimulation with IGF-1 (up to 5 fold),

whereas nodgfiRidREYERdGBIRT . SoRl DS irMPeraiuLe {RtyHicR shmeivel BREF S fnulation with
AICAR. These@atarigicatodhapshiatintion infggiuaisengpieddncaetbusedhe dapAdddhiofa manner

independent of isoform .¥ﬂ¥n%§§a§%%t%%%%‘pﬁg mép‘é]cjg%c%ﬁ] édr?é)s‘?gﬁent manner. Thereby the cell

systemlscan%%nﬁgé)g%aaa eren ween ISoform2-dependent and -independent effects. Example
5: Effect of Metformin on glucose uptake 20 The glucose-lowering effects of metformin
(dimethylbiguanide) in type 2 diabetes are already well documented (Karlsson et al., 2005a); however,
its exact metharisie af keligroischasettiydgspited iy dmotensthecapingiprbenddits Wwhtssexamined the

effect of IsoloriL &iBféial SAIIR PeaNIALE RS UIRkR Alleb PHBURKIOB U AL SR AL FaRRY centrations

L Argnscripiion
of metformin, Wﬁer in t%e test \X/as cgrrle s described above

steroids, metal and other compounds. Physically-regulated promoters include
20 promoters whose transcriptional activity is regulated by the presence or absence of

light and low or high temperatures.

Preferably, chemically-regulated promoters should be derived from organisms distant
in evolution to the cell where its action is required. Thus, promoters to be used in

25 mammalian cells are mostly derived from organisms such as yeast, E. coli or
Drosophila. Particular examples are alcohol-regulated promoter system (alcohol
dehydrogenase | (alcA) gene promoter and the transactivator protein AlcR);
tetracycline-regulated promoter system (tetracycline repressor protein (TetR),
tetracycline operator sequence (tetO), tetracycline transactivator fusion protein (TA),

30 which is the fusion of TetR and a herpes simplex virus protein 16 (VP16) activation



(Figure 10). In comparison to insulin, the expression of isoform2 of AS160 protein has no increasing
effect on glucose uptake. This effect seems to be comparable with the effect observed after stimulation
with AICAR. ThEHY4{3*iggest that metformininduced effects are alsoBhHERENE &P Hom isoform 2 of
AS160 protein and might be 30 mediated by AMPK.. WO 2009/015808PCT/EP2008/006024 52
Example 6: Effect of AKT inhibitors To obtain a more detailed analysis of the signaling cascade

" leading to the activation of 5isoform 2 of AS160, Eg%o different inhibitors were tested. Wortmannin
(Upstate Cat No.: 12-338) is an already well established compound known to inhibit at the level of the

PI3-kinase mre)n&ﬁdﬂs@uMQMWMMQQ@#%G@W%%WT&QH%WWW signals

downstream,ofiBh3-ldeASR-(E4RIRI6E %l’@ﬁaa% eT&%ﬁﬁﬁ@t@%wuﬁdH&% ducocorticoid
1L-6-hydroxymethyl-chiro- |n05|tol 2- gl 2 g 3 0-oct dec Icarbonatd? zbbrewgﬂpd with AKT

inhibitor Caf§SPLMBIERERT BRMAET B?ﬁB&? RHESERLR * SEI&ctive inhibitor of
AKT only weadrlyatets phemmofexstd <Pilgid (Hm@ﬁailﬁﬁ@ﬂ)eﬂsmdtem Yeestempbist amhlysis revealed
that wo gmaﬁ%n ompletely abrogated 15 the phosphorylation of AKT (Ser 473) (Figure 11 A). The
AKT inhibitor E1 had no effect on the phosphorylation of AKT (Ser 473) (Figure 11 A). To examine
the efficacy of the AKT inhibitor Calb., an analysis of signaling molecules downstream of AKT is
required, because the phosphorylation of AKT might not directly correlate with the activity of AKT.
PhosphoryldimmevtAKTE dwiGebld FBonmded dsguaderalith 21 tphasyioedadsstdipraniiedy @ Biosource
(Cat No.: 445 g,g)_ﬂ rtmanai e alsaahia tpapieiaiabregate the uptake of glucose of L6-
GLUT4myc c lIs expressing isoform 2 of AS160, whereas glucose uptake of AICAR stimulated cells
remained nearly unchanged (Figure 11 B). So far, the process of 25 glucose uptake appears to be
mediated by the PI3K-AKT signaling pathway. Example 7: Time-dependency of glucose uptake of
L6-GLUT 4-myortetisasperé séitng isvéniing siates 60heuG 2009 163 58D8EOTIEPR08H06024 53 The

Cont”but'onﬁé':%HWQéﬁt%@%@ﬂ%ﬂﬁb@ﬁomf@em%mgp@fﬁcmeg@x iR ibarcCeleration
of the translocation of 4 to the plasma membrane, a hl%tglr overall a ﬁ%%glp UT4 protein at

the membra@eHSaRIAIEIRE &rfed 3ralieany drimlen ek %?Q%@g e Xependent
analysis of ghitesetapiakeninicedistiexpiesstast meimMmsefiAS:1 66 witharapibifietiatuction of isoform2

of AS160 wai perfaned, Qlusane Holake st HlRBR' MR ESARMRREARIAd (5. 15, 30

minutes). C eits Were sti ferent insulin concentrations (10 nM, 50 nM). Figure 12
shows that the maximum of glucose uptake is already observed after 5 minutes stimulation with 50 nM
insulin. A difference between L6-GLUT4myc cells io expressing isoform2 of AS160 and cells without
isoform2 of ABb60 squessicnwituttdsmabde ditcicmde NGO dheapsaigiesiahaeissfisiin 2 of AS160

does not aC?ﬁ&if&ﬁ%@%%%%ﬁE@ W BB s e s A BiARisR3 iagsen for the
0] t

enhanced uptake cose In the presence of
system o the invention are to be applied accordingly.

20 A further embodiment of the invention concerns a polypeptide consisting or essentially
consisting of the amino acid sequence according to SEQ 1D NO: 3 or 23 or being

encoded by a sequence according to SEQ ID NO: 1 or 22.

in another embaodiment, the invention concerns a polynucleotide consisting of or
25 essentially consisting of polynucleotide sequence according to SEQ ID NO: 1 or 22 or
encoding a polypeptide according to SEQ ID NO: 3 or 23.

Yet another embodiment of the invention concerns an antibody or functional fragment

thereof, specifically binding to a polypeptide consisting or essentially consisting of the



15 isoform2 of AS160 might be an increased amount of GLUT4 at the plasma membrane.
Translocation of GLUT4 is a key event in the induction of glucose uptake. Example 8: Effect of
MEKK/ERK inkiBit8P6%%%6 20 To study the role of mitogen-activated kihaS&E K W%“in the negative
regulation of insulin-signaling as well as a contribution to insulin-resistance in skeletal muscle cells, we
examined the effect of a commonly used MEKK/ERK inhibitor U0126 ( Upstate Cat No.: 19-147 ;
DeSilva et al., 1998) on glucose-uptake. Incubatiggof cells with the MEKK/ERK inhibitor U0126 (10

pM, 20 pM) revealed a significantly improye t?é 25glycose after addifional stimulation with 5
M insuin, TR ST R LA AR G G ar F e B AGTr R e 13, This
finding indicatssehae theedErg WEBERCKIBAY@s1als@Degatively influence insulin signaling and glucose

uptake in an isoform2-dependent manner in the cell model used. 30 Similar data were recently
published by the group of J. Zierath (Bouzakri and Zierath, WO 2009/015808PCOEP2008/006024 54
2007) for a TNF-a |ndu?.ed |r}s%li|tral-rle5|stt%{10c§ cell od{el which ﬁ%%#ﬁte thﬁt silencing of especially

MAPK4 could'B&'F %@é?gﬁp OAcH to1E orée%{j’ﬁrSBﬁé‘%’Bﬁ G I%raq 2RI MU Cle cells.

S5Example otresadbishrhgitnoiairingalmavsislafocessihpiodoebbiintjpd ddbidtepisdeipiasral
insulin-resistapge-REaamesJMmaRe BhanspREMER 1p&siablishaealihaspebinstiinsreaistance model

that allows studying the molecular basis of insulin-resistance and in parallel allows developing

strategies tPFHLYGFRE AR AHRERLTOHT LR Qi S5 Y F KRR BIFRQNM-FebithAte are already
well establistied fpiT helidowyEegitddonrad alf MMediRirere8aé-€340), 766 Pobntbhél emtittodies (Walgren et

al., 2003). 'nwgh'& 'Q%d%kr?eﬁd'ﬁa%%r%?%ﬂ%é@?&&ﬂi%?ﬁ%ﬁ%ﬁﬁB@ﬁ%%%%ﬁ@é‘ﬁaﬁg’ mM glucose 15+

10 nM insulin) overnight to induce Insulin resistance (Walgren et Compared to cells grown:

under n8rmaHgRRBEE BohesIRedRirdhebiesy wtisoellpawe BretepdsrnstdenfmEamRiR glucose and
insulin, is magkeily sedhead dfigoienbhtighitdoxasessBuntabis pledadd et ASaRRsdghtly improves
glucose uptake but is not gble.to restore jnsulin.sensitivity. 20 In-cell western blat gnalysis revealed
that atso nGST IR B LT ] KPR R (e Pl T S e A R 1G) ana

AS160 (Thr &40 98i0dseitre. GABNS3-289 0T tipraturetivpsiongawhyhetbads isttodeetiwpelndent manner
(Figure 15)-th@%ﬁ@%ﬁ?&@é@ﬂhﬁ%ﬁ@?t%@i@rhﬁsaﬂ%ﬁ%%%?rdamig@c%ﬁQfSﬂ%ﬁ%Fﬁp?i@Hé‘”eated

conditions (normal G&% In addition, the effect of metformin under high glucose conditions was

examingd. FOTIHREBTMYBRY ATARSRIEH BBRNBRI BALNI R R PSR RS h CORRS Iformal conditions and
in parallel uhderanigbdyimctigenphionaishibp i ibigss(2Bific\rgingbsetratfedMritisodies WO

2009/01580§ﬁ&3_&§|§,ggﬁﬁ{%ﬁ%%%ﬁ%ﬁgﬁ%%ég@&@%1w§ég%léggwlg gl Wells, Figure 16 shows

that metformin &%ﬁisc basal glucose uptake under normal conditions. Additional

stimulation WitH & 8?‘1?’1’@9@%&%&%6&1ﬁfﬁﬁ%%é‘&iﬂ)@b@@@@ﬂM insulin did not further improve

glucose uptake under neravel gRnglions, g cana el TSI SRS R SesE g et

20  strongly with AS160-like protein than with the isoform 1 of AS160 under standard
laboratory conditions (e.g. in 2 Western Blot or the like). According to one embodiment,
the specific anti AS 160-like antibody interacts more strongly with novel isoform 2 of
AS 160, as identified herein, than with one or both of the isoforms 1 or 3 of AS 160
protein under standard laboratory conditions (i.e. a specific AS 160, isoform 2

25 antibody). According to another embodiment, the specific anti AS 160-like antibody
according to the invention interacts more strongly with isoform 3 of AS180 than with
one or both of the isoforms 1 or 2 of AS160 protein under standard laboratory
conditions (i.e. a specific AS 160, isoform 3 antibody).

30 According to another embodiment, the invention concerns a cell heterologously

expressing a polypeptide consisting or essentially consisting of the amino acid



Under high glucose plus insulin conditions metformin significantly increased basal glucose uptake as
well as glucose uptake after stimulation with 5, 10 and 50 nM insulin (Figure 16, right). However, the
maximum of gilfR6¥e'tiptake under insulin-resistant io conditions does ntt &kE&&¥Hi&basal levels after
metformin stimulation, demonstrating again that metformin action in muscle is independent from
insulin-stimulated glucose disposal. Parallel examination of the phosphorylation status of AKT and AS
160 under normal 15 und insulin-resistant conditiggs revealed that treatment of cells with metformin
has no effect on activation of AKT or AS160 (Figure 17). These data indicate that metformin mediated
effects do rRARMHSFERESFPINIOE & BEQ BHNEtivRIch ErepifenePdelbmiR SEIHBIGLUTA translocation
20 AlthoughygaerapibheSEtolipDcose upiaiesdisavesy sepigdiaialesindyaiionsdaed withdy sensitive
screening of com un_%:, it might still be impraved for a high rfuro hput screeni TS). One of the
e Tiinc SBE SRS o o Gy RO RLR e SR
experimentsctorgirg/idSER itapYevddab 28 s andints ek eRide I&wrainrig k& jed the
correlation etyeen increased glucose uptake and translocation of GLUT4 to the plasma membrane.
For this purpose, a technique suitable for screening of compounds was applied. Laser- scanning
fluorescence microplate cytometry (ACUMEN technique, LIT) allows the distinct multiparametric
analysis of single fluorescent cells in microplates (Bowen and WO 2009/015808PCT/EP2008/006024
56 Wylie, 2006)célbedades-avanringr el o5 eonee/aliicf6h atd Yo Aldeingdabhen) tangieidie plated in

96 well platgs (Biggal MackInResiaHAREaECaS yreie lsaaieg Ardndinaleds BeallyTrelis were fixed in
3.75 % para-formaldehyde (Sigma) for 20 minutes. Subsequentl uei{#(fhing ?cc%}rired with 100 nM
NRICI. CellSRURESE BEREPE WAL R é”ﬁﬁ)%ﬁiﬁ %%Wo?\é‘(ﬁ% fiMmam or 1 four. Primary
antibody (menaoianial ceiitcolycs0tebhrSag adisulgrsed ejthadroroubaliamfolal drganisre astondary
goat-ant MAusABANRKAATIIE AR ddesrigpPiebesas ingaed ol gusareg.ch

Sytox-orange for 1 hour (Bowen and Wylie, 2006). to Based on this hi%ﬂy sensﬂivetapropedure itis
possible to 36r¥eAFYERIBLS PEIMREMALEISHEVISIAEn Al EMGARIB 484 LTRSS RRIPISY acells were

counter-staigied, with a&blAndyextpitedsangeirioncssiierces bal gaHaibyhess-kAsvam additional control,
the parentakc Il lines, L6-wt and. L6-GLUTA4-myc wer % ingl é{f@ thi fiment. The ACUMEN
experiment %%gai?é}& % g?ﬁ\r%ﬁggﬁﬁ??n%#ggggdt{)légﬁg%lc?g itlz?)(?{l?((g‘ﬁf}J 'Jf%l t%étn?j%?as'ma membrane (-15 %)
(Figure, 18). As expected GLUTA4 translocation is already slightly induced after stimulation with 100 nM
insulin alone. Translocation is also increased in cells that contain the AS160-like expression cassette,

but were nopinhieeaspiitt opmeclysimtibhisopbemanaaiol jo(ebatlinBibitesuRSiApcaidaloj promoter. A
graphic presentation of . GlLU.T4 trans| ' | ' InQ.f ce microplate
cytometer (R%ﬂ%h’l?ﬁ)'?é é%%i\'/ﬁ @%&%%%gﬁ‘ﬁ%ﬁ%ﬁ%ﬂ?&ﬁ%ﬁﬁ%@%ﬁﬁ%&gﬁ@%e total

number of cE&EA. GelssSRAiEfnen i PSHRIANAaMmaR s 168 18A%) FeeIRf (Bt BNe arrow shown in

lighter grey g@qggﬁg@gm masoma-prespayanesbopmd GLUTA4. Cells right of the arrow shown in lighter
grey represent the population of cells that display the myc-tagged GLUT4 at the plasma-membrane.

Exampie 117 hetetin46iRNAT GiiT thambisofobitoRNSS 6itat induce the RNA interference
(RNAI) pathway (for the RNAI interference pathway, see e.g. Eibashir et al., Genes
and Development (2001) 15: 188-200, Tuschl. et al., (1999), Genes and Development,
13: p. 3191-3197 or Zamore et al, Cell (2000) vol.101, p.25-33). In the context of
present invention the term “siRNA” comprises duplexes of two separate strands, as

25  well as single strands that can form hairpin strucures comprising a duplex region, so-
called shRNAs — short hairpin RNAs. siRNA molecules can vary in length (in general
15 to 35, 18 to 30 or 20 to 25 nucleotides in length); however, the choice of the
appropriate length is well known in the art. Moreover, siRNAs can vary in their degree
of complementarity to their target mRNA in the antisense strand. The choice of the

30  appropriate degree of complementarity is also well known in the arl. siRNAs may have



WO 2009/015808PCT/EP2008/006024 57 Immunofluorescence based analysis was applied to detect
the localization of GLUT4- myc and AS160-like in the rat myoblast cell line
L6-GLUT4-myES4et/mS¥80-like. Cells were grown on sterile cover slide-HEP200¢8R68k4tes. Expression
of isoform2 of AS160 was induced with doxycyclin treatment for 48 hours. Serum-starved cells were
treated with 100 nM insulin for 20 minutes or were left untreated. After stimulation, cells were fixed in
3.75 % para-formaldehyde (Sigma) for 20 minuteg, Subsequently, cells were permeabilised with 0.1%
TritonX100 in PBS (Icon Biomedicals) or left unp r%eabilised (as indicated) for 5 minutes at room
temperaturepaigseavribBilzagd dagre cadbedatiows e derndiohtos srnscctiradiaodipidhe
compartmenjssddespyiang: ioproteins are visualized without permeabilising the cells. Blocking of cells
occurred for a minimum of 1 hour in PBS + 1% BSA (USB). Primary antibodies (monoclonal anti-myc,
Santa Cruz [re:ig0 and pelysistial ansifSAStipsiate) DA Beeplbatzdoyevdidtito@héndbeondary

tibodi i-rabbit 8 iSO f ASL I 6 to detect
SLUT 4y T R U ] R F RN A%2, ommation
Fluoreséentrigiduatigviidinrap@aliecsisiRbiford B MnEansieebandola redel sodnhisghftroscopy

with Leica Dyl dfﬁg)@@h@g@yg@gvgwﬁa PMSPK=gmare. Pictures obtained are shown in Figure
21. The data indicate that isoform2 of AS160 and GLUT4-myc are both localized in the pen-nuclear

compartmemleihogt SarregetiCdivasaf m&hﬂi_tindsdmshﬂmmmmm_ﬁmd nM!)r h’litn‘qctmméhednslocation
of GLUT4-%¥&:&9&Q§%PE!@§§& BRI GHRA U hah IO QMG HeSP iR AR REI e lear

compartment. 25 REFERENCE LIST Bouzakri,K. and Zierath,J.R. (2007). MAP4K4 gene silencing in
human skel&aIs3RRIEI8HRAIEnRRPRFCaIL S0 PRIGKREPRTSHFrBSSRIARICT KIBIEHET. 982, 7783-7789
WO 2009/0 pesiRGH 4=i20064/36071#: aRinale/anhdfdh tradivkiyexpréssi@006ytoh pefieation of
laser-scanning flugrescence microplat try in bi t nj g Dev.
Teahnol. 4. 208 30N L e o B S e O e T R R
(2002). InsLsirRaHY it karmkEsgostutigoeptarassove ahvirhrrdre REdEHRISBR Ianidfesbntial Seffects of
insulin-like grawahs fastqrsl kRdwpartdiahetic subjects. Metabolism. Si, 1171- 1179. DeSilva,D.R.,
Jones,E.A., Favata,M.F., Jaffee,B.D., Magolda,R.L., Trzaskos,J.M., and Scherle,P.A. (1998). Inhibition
of mitogen-activated protein kinase kinase blocks T cell proliferation but does not induce or prevent

anergy. J Immunol. 160,4175-4181. 10Elbashir S.M., Harborth J., Lendeckel W., Yalcin A., Weber K.,
and Tukchl Fcgapbing. to another aspect, the invention refers to the use of the AS 160-like protein

(isoforms 2 and or 3) or the nucleic acid sequence thereof, for generating a sikRNA,
either duplex or shRNA, able to negatively interfere with expression and/or activity of
AS 160-like protein (isoforms 2 and/or 3).

The following figures and examples shall illustrate the present invention, but should not

20 be understood as limiting the scope of the invention.
FIGURES

Figure 1 shows a comparison of the three different isoforms of AS160. Novel AS160-
25 like protein (isoform 2 as well as novel isoform 3) has been identified on the basis of
quantitative RT PCR (Tagman) using primers SEQ 1D NO 7, 8, 9 for isoform 2, Fuil-
length AS160 (amp!iﬁed with primers SEQ 1D NO 18, 20 and 21) is depicted in (A), the
AS160-like protein, isoform 2, which lacks the exons 11 and 12 in (B). Isoform 3 is



Duplexes of 21-nucleotides RNAs mediate RNA interference in mammalian cell culture. Nature. 411.
494-498 Greene,E.L., Nelson,B.A., Robinson,K.A., and Buse,M.G. (2001). alpha-Lipoic acid
15prevents th&8HE8pHENt of glucose-induced insulin resistance in 3STRERANSOPSs and
accelerates the decline in immunoreactive insulin during cell incubation. Metabolism. 50, 1063-1069.
Hu,Y., Oiao,L., Wang,S., Rong,S.B., Meulillet,E.J., Berggren,M., Gallegos,A., Powis,G., and
Kozikowski,A.P. (2000). 3-(Hydroxymethyl)-bearing phosphatidylinositol ether lipid 20 analogues and
carbonate surrogates block P13-K, Akt, and canc%% cell growth. J Med Chem. 43, 3045-3051. Kane,S.,
Sano,H., Ligi&n, iAsardaindifischei SimGersEQOIENANS L1gnh8jdRBdEp0dajon siteshod to identify
serine kinase subaiiala s AkRNARAANARICH3 RRYRLASBOPAR IRl Y8 RRARE TRass:-activating
protein (GA ?domam. J Biol. Chem. 25277, 22115-22118. Kadsson,H.K., Hallsten,K., Bjornholm,M.,
Tsuchida,H., Chibalin,A.V., Virtanen,K.A., Heinonen,0.J., Lonngvist,F., Nuutila,P., and Zierath,J.R.
(2005a). Effects of metformin and rosiglitazone treatment on insulin signaling and glucose uptake in
patients witiFigeve ¢lagnd S dippe 2xgticsstes of A8 a0 nsfed o (tagteanstitbin®iabelfis. 54, 1459-
301467, WQ. / R /Q0 " S i Y Krook,A.,
Cienhard, 6.8 e B e SO, L) eea s e o e e Al
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257 £506 DA SRAB G o SRS RER A Ref T RN AR W M L0
phosphatidyfiREsINQKiAasé. ihdh e praueesmidie feifssorifiaienatmBnEs89+rat adipocytes.
Studies with a selective inhibitor wortmannin. J Biol. Chem. 269, 3568- 103573. Sano,H., Kane,S.,
Sano,E% Miinea,C.P., Asara,J.M., Lane,W.S., Garner,C.W., and Lienhard,G.E. (2003).
Insulin-stimylated phospharylation of a R Pase-activati i lates. anslocation.
3 Biol. Cherh 7% CIREUE LAy Pl S N gl S B0 i o o
(1999). Targ¥th8 RN pelstdeprasraicieiveddmmersiRvydd RNARWAR slonehEdaNBebatelopment 13.
3191-3197 YReSsibDef gﬂ@@ura@@@aggﬁs@.pgm;ﬂnggﬁrmﬂerling,A.W., Quint,M., Gerl,M., Metz-
Weidmann,C., Haun,G., and Korn,M. (2005). Gene expression profiling in skeletal muscle of Zucker
diabetic fatty rats: implications for a role of stearoyl-CoA desaturase 201 in insulin resistance.
Diabetologia. 48, 2622-2630. Walgren,J.L., Vincent,T.S., Schey,K.L., and Buse,M.G. (2003). High
glucoseandigyiid phombtaal exRRENometiFRRATHE §0hrotdfid Mrdddldd4mMaseliifiem. J Physiol
Endocrinol Mgaiakbigd8riF424drAtdnui¥anecitdibayabdy) Kishicks wWebinenYy-aaduisBs(1998).
Crne Lo PREH AN STIR EIG AR RS ReSRIRAY IR SgRyiHs ooy
isoform2) or in the presence of doxycycline (+isoform2) for 48 hours. Expression of

AS160-like was detected with a specific AS160 antibody (Upstate, Cat No.: 07-741).

20

Figure 5 shows insulin stimutated AKT activation in L6-GLUT4myc cells. with or
without expression of isoforms 2 of AS160. Phosphorylation of AKT at Ser 473 was
confirmed with an anti-pAKT (Ser 473) antibody (Biosource, Cat No.: 44-621G).

25 Figure 6 shows phosphorylation of AKT and isoform2 of AS160 (in-cell western). An
in-cell western analysis was performed in a 96 well plate. Cells were pre-treated with
doxycyclin for 48 hours fo induce the expression of isoform2 of AS160 (+ isoform2 of
AS160). Insulin was incubated for 20 minutes. The phospho-AKT antibody detects the
phosphorylation of AKT at Ser 473 (Biosource, Cat No.: 44-621G). The phospho-



Yuan,J.S., Reed,A., Chen,F., and Stewart,C.N., Jr. (2006). Statistical analysis of real-time PCR data.
BMC Bioinformatics. 7:85., 85. WO 2009/015808PCT/EP2008/006024 60 Zeigerer,A., McBrayer,M.K.,
and McGraw, PR 2{95025%4nsulin stimulation of GLUT4 exocytosis, but AStHEPRIAfIR#H of endocytosis,
is dependent on RabGAP AS160. Mol. Biol. Cell. 15, 4406-4415. 5 If not indicated otherwise, standard
laboratory methods were or can be performed according to standard procedures known in the art, e.g.
as outlined the following laboratory standard literature: ~ Sambrook et al. (1989) Molecular Cloning: A
Laboratory Manual. Second edition. Cold to Sprin%]Harbor Laboratory Press, Cold Spring Harbor, NY.
545 pp; CursstéPraintibollyi(BMeteccial &iblogy4réqui&ysusptifd fer the/phasrh 00G0iowiiey & Sons,

Inc; Editors: Fraf MoAushhelRROBHBAENEIRARCHELKINg SR D3 e Moplga ffe: Seidman, John

A. Smith, Kevin Struhl. 15 Current Protocols in Human Genetics; regularly uptdated; Wiley & Sons,
Inc; Editors ANitAES R raesseiiHEHRtaSHaines, Bruce R. Korf, Cynthia C. Morton, Christine

E. Seidman, J.G. Seigman, Douglas R. Smith. 20 Current Protocols in Protein Science; regularly
updated; Wiley & Sons, Inc; Editors: John E. Coligan, Ben M. Dunn, Hidde L. Ploegh, David W.

Speichey. Poy T, WARGIRIh MaleeHATBIOIRRYATA%cE o I edliAapbeisaR. BiRKD. Lows, J.

Raft, M., rts, K., Watson, J.D.; Garland Publishing, Inc. New York & London, 1994; 25 Short
Protocols infRER Gfat-BRISGIH SRS MR HIEE BJERRRWE KRrBaWEN-(BaHb YR EEHEFES (Editor),
Robert E. Kiagstomidutitrdtddatad Deditaiore @rditoprsdbtalivEX@0D 8dadbgQamEs /ER2AE8/006024 61
Seidman (Editor), John A, i féélg j o@:r vin Struhl (Editor), October 2002, John Wiley & Sons, Inc.,
New York" VSGeﬁ@%&%@ﬁfé%i ra@:zt%ca }%I%sriroach, 2nd Ed., Joyner AL, S. 2000. IRL Press at s
Oxford University Press, New York; 10 -62- Claims: 1.A method of identifying a substance altering
glucose uptake of a cell comprising (a) contacting a test system comprising AKT substrate 160kDa-like

proteini(AS RigQrkke proteinmiefdapindehvadbgittherenitalith Boegtytibstapeadandy(wpidentifying a test
substance as h ce alteri C r cation: a
membrane (')?V}%gq F%)?jn d‘é‘?@%ﬁ%@ (égfglé n §?§1Xg @%%%%%%ﬁéﬁ?ﬁ&%%%%ta }ggéﬁﬁaggﬁ?!\%ﬁgrein the

signal correRftaS fith grusyalinpraranavbatesionédd sy steshia wag Beigriedden #hd comprises

minutes. Standard deviations are representative for 8 reading points.

15 Figure 9 shows the effect of isoform2 of AS160 on IGF-1 and AICAR stimulated
glucose uptake. Uptake of 2-deoxyglucose is measured in response to IGF-1 (A) and
AICAR (B). IGF-1 was incubated for 20 minutes. AICAR was incubated for 2 hours.
Standard deviations are representative for 4 fo 8 reading points. *F<0.05 vs. —

isoform?2 - values.
20

Figure 10 shows the effect of isoform2 of AS160 on metformin-stimulated glucose

uptake. Uptake of 2-deoxyglucose is measured in response to insulin (left} and

metformin (right). Metformin was incubated during starvation period (3 hours}, insulin’

was incubated for 20 minutes. Standard deviations are representative for 4 reading
25 points. *P<0.05 vs. —AS160-like values, **P<0.001 vs. ~AS160-like values,

Figure 11 shows the effect of AKT inhibitors. 10 ug RIPA extract were separated by
SDS-PAGE and analyzed by western blotting with a pAKT (Ser 473) specific antibody
(Biosource, Cat No.: 44-621G) (A). Cells were pre-incubated with either wortmannin



(i) a gene coding for the AKT substrate 160IcDa-like protein, said AKT substrate 160kDa-like protein
being: (a) encoded by a nucleic acid comprising SEQ ID NO: 1 or 22; (b) encoded by a nucleic acid
encoding a prtRitPEsHEsing SEQ ID NO: 3 or 23; or (c) a functional dBtVATREHI¢/Eiant encoded by
the nucleic acid of a) or b), said derivative or variant having at leat 95% sequence homology and
lacking either the amino acid residues 678 to 740 or the amino acid residues corresponding to
residues 733 to 740 of AS 160kDa isoform 1; and_(ii) an inducible promoter providing controllable
expression of the gene wherein the activation of AKT substrate 1601cDa-like protein in a cultured
cell effects {reatd tipbiataiGaaNg. TH2 388} vo dhef AXdinntibitdreCeih. ghitpkb Gptaikehshth &2kl is

increased of decreasad (e REAPAHACIRASEe A A FARAS\RIFIALEIA Dl WBESID the substance

alters glucose uptake and/or GLUT4 translocation to the plasma membrane in at least one, two or

three insulinigeiRsitittake Rl L-depyaiucossd FAMRS NGREHIRA B (RARFERS IRdNRLIMA Ensitive tissue in
adipose tissye gkelrind aniseleanbiieitibrest worfharmiatbhd ofsatly claMCAR Bibmuietesuithe
substance alters glucas take and/, UT4 trans! ' plg,sg@ br

hepatocsyte,‘%%sén |B%é§ﬁ8e %@H‘/’S}J Y %’kﬁ%&ﬁr‘#ﬁ%@%@ﬁg%&%%%é%ﬁt od 0 'gég%cljﬁ]nﬁsﬂag 5, wherein
the AS160-hisuprotein is mammalian and preferably human AS 160-like protein. 7. The method of any
of claims 1 to 6, wherein the AS 160 -like protein is isoform 2 of AS 160. 8. The method of any of
claims 1 to 6, wherein the AS 160-like protein is isoform 3 of AS 160. 9. The method of any of claims

Ito 8, wherej t&]l% ?%%6(\})\#teegir%teg?%ﬁgqy%g%%%V%ﬁgggés&gfkg]q.ﬁg(arl:}%%]&eo@@gzoded by SEQ ID NO:

1 or 22. 10, method of any 0 8|-al rein the test system is in a cell. 11. The method of

claim 10, witemsiyotnecselmasdsasuted miteich taIBAMEWEScHBIa I RepEsststeYarticularly a

skeletalymusele,6edin I ofdte 1 piash eixphaisaidd o Asehareipiieicd)t isfaselbiien a cell line. 13.
The method of any of claims 1 to 12 \%lhe%?&E the etgctab'!%ﬁ% nrfll Is the amount of AS 160-like
a

protein exprg ) eNROPR SR SIDIAYF ART HHSSHEOS Rt d 1€ 160-like protein, OLUTA4
translocation to the plasma membrane, GLUT4 distribution in a cell or glucose uptake by a cell. 14.
The method of any of claims Ito 13, wherein the test compound is provided in the form of a chemical

compound IiEure 13%hbWe hebrastadang KkBR K RiRsiiook g udiskeiptheenBiprdd®aatied out in a

robotics Sysits?o%rrﬁgdgf AS160 was induced with doxycyclin for 48 hours (+AS160-like). Cells were
15 starved for 4 hours. The MEKK/ERK inhibitor U0126 (10 uM, 20uM, Upstate Cat No.:
19-147) was incubated in starve medium. Subseguently, cells were stimulated for 20

minutes with the indicated insulin concentrations. *P<0.05 vs. —AS160-like.

Figure 14 shows the induction of insulin-resistance (glucose uptake). To induce insulin-

20 resistance cells were incubated in the presence of high glucose and insulin overnight
(right), or incubated under normal conditions (left). Induction of isoform2 - expression
was performed by incubation of doxycyclin for 48 hours. Insulin was incubated for 20
minutes. Standard deviations represent 8 reading points. *P< 0.05 vs. — isoform2 of
AS160.

25

Figure 15 shows induction of insulin-resistance (In-Cell western). To induce insulin-
resistance cells were incubated in the presence of high glucose plus insufin overnight'
or incubated under normal conditions. Induction of isoform2-expression was performed
by incubation of doxycyclin for 48 hours. Activation of AKT was determined with an

30 antibody recognizing Ser 473 (Biosource Cat No.: 44-621G). The phospho-AS160



16. The method according to any of the claims 1 to 15, wherein the method is a method of
high-through put screening. 17. A test system for the identification of a substance for improving
glucose uptak®aAM¥IEPUT4 translocation to the plasma membrane of & ¢ER2 M43 system
comprising a gene coding for the AKT substrate 160 kDA-like protein (AS160-like protein) or functional
variant thereof; and an inducible promoter providing for controllable expression of the gene, wherein
the activation of AS 160-like protein or functional égriant thereof effects a detectable signal and
wherein the AS 160-like protein is defined as in claim 1. 18. The test system of claim 17, wherein the
test system &slibogiels wiracted asainsiiaey = §éAsicaly e€hgheeidd sdl insgirmprdasidybm of claim
18, wherein thgsagipg and/or the promoter is/are introduced into the genetically engineered cell. 20.
The test system of any of claims 17 to 19, wherein the inducible promoter is a tetracycline-inducible
promoter. 21. The test system of any o claims 17 to 20, wherein the test system is further defined as
in any claims 3 to 11. 22. Use of a tests system comprising AS 160-like protein for the identification of

a substanceFigtaeri, ganiedhe ofiesh ivefomuiocyediiase witdke: Exvassipassisefaior #f the plasma
membrane ofs g6l WGIS R tRshaySRIM 8dkyEheriRfingchas ARy PP aEEAlRS/3sto 13 and 14
to 21, wherein the A5160-like pr%?égn_ls flnpj‘%as inclaim 1. -65- Zé.éu%e f AS 160-like Proteln ora
functional vaAHREhEMESTATE M mlﬂ%ﬁ% iﬁ'ﬁ@t’@&&%@f’e‘?ﬂ SIS, ﬁ%tgﬁr?ssfﬁﬁﬁgr HQefined as
in any claim4 Baard 3rehslibdeanenithetiein! dhedABH 80 ilenbittelin ouesmteatiagsnmdeim 1. 24. Use of a
cell heterolaggyush £XEHGSRIRG AP0 Uke BIBISIRE A NRRIBRRLREIRRbATRERof a5 Or in a model or

type 2 diabetes, wherein the test system is further defined as in any claims 3 to 13 and 14 to 21 and

wherein the AS 160-like protein is defined as in claim I. 25.The method, use or test system according
to any of the preceding claims 9 to 24, wherein the AS 160-like protein is isoform 2 or isoform 3 of AS
160 pratein.F2gutenizclated tod\aftssti dé riptrroud e iphes pootdiatiaoidf IR pIsIGSIER ID NO: 1 or 22;
(i) Compf's'%éﬁwﬁr{&%h %v%%%aFEQB}&éwwspge#&ﬁ%t'x%md%ogn(u)e:mgw%%e having at

least 95% sequence either the amino acid residues corresponding to residues

omology and lacking_ ,
678 to 740 dF! %%@A@WEDE‘%%ifbfﬁ?‘ﬁ?aé’?%‘ﬁq§d’|‘9ﬂé“c%8l§ﬁfﬂt9%tfﬂ%ﬁ86'?ﬂB fity the
polynucleotigi! segs enaeareosdingidat SEE)d rdd©sthroe@ 200 ¢rncosl ingl aytsdgpaptitie comprising SEQ
ID NO: 3 or 23 01, encodi rotei vin < ace h ' ypeptide of
SEQ ID NO® %?'%%Wﬁgjﬁﬁﬁ%g &Hr}e‘?f?[ﬁe"%ﬁtfrﬁega%??%rtggggasl%?g‘gﬁses%%g%ést\%%&% u%%l 678 to 740
or 733 t6 740n8BAS 160IcDa isoform 1. -65a- 28. A cell heterologously expressing the polypeptide
according to claim 26. -66-

Figure 18 shows an analysis of GLUT4 translocation (ACUMEN). Cells were incubated
with doxycyclin to induce expression of AS160-like protein or left untreated. Insulin was
incubated for 20 minutes. Standard deviations were obltained from 8 single values. *P<
20 0.05 vs. LB-GLUT4-myc + 100 nM insulin, #P< 0.05 vs. — isoform?2 of AS160 + 100 nM

insulin,

Figure 19 shows a graphic presentation of GLUT4 distribution (ACUMEN). Histograms
were obtained on the basis of laser-scanning fluorescence cytometry after different

25 conditions. The czxrves represent total cell counts (DNA marker). Cells left of the arrow
shown in lighter grey are negative for myc-GLUT4 staining. Cells right of the arrow
shown in lighter grey represent the cell population that display translocated myc-

tagged GLUTA4 at the plasma membrane,



29 A cell stably or transiently transfected with a polynuc eotide according to claim 27. DE2007-034
final version.5T25.txt SEQUENCE LISTING <110> sanofi-aventis <120> Novel A5160-like protein, test
systems, metYe134%eEH6&s involving it for the identification of diabetes ¥{pEELeEIH&Utics <130>
DE2007/034 <150> 07215086.7 <151> 2007-08-01 <160> 23 <170> PatentIn version 3.3 <210> 1
<211> 3707 <212> DNA <213> Homo sapiens <400> 1 atggagccgc ccagctgcat tcaggatgag ccgttcccge
accccctgga gcccgagecg60 ggcegtctcag ctcagcccg% cccgggaag ccaagcgata ageggttccg getgtggtac120
gttggggggt cgtgcctgga ccacaggacc acgcetgccta tge éccctg gctcatggec180 gagatccgea ggcgcageca

gaagcccgad-imyegeuer e drpinsgtieyehigdeyartiangagyristceiggts detag-Cyeiiteactgegttgeg
tceeegegee Wﬁ%@?@%@tﬁﬁgagwrgfm@gmwmﬂ@m%%@gmgggég@taﬂ@atcttcgag360
cacaaggcgc agcatatctc gegcttcatc cacaacagec, acgaccteac ctactttgec420 tacctgatca gcagec
cgacgacceciPtERaRPige R négHid! ?@@%%&ggécﬁéc}géckég { 'f@g?aa%rge[tgﬁgaggcagca
taaggcaatt aisihaadagmédigedatydatieddygatdbedsbd 60digrandirgptagigngg sogutrtitaesazctctcag600

aagtttgasag tg%t&@%ge@ggaaaggtg accgtgaccc acaagaaggc cccctcaagce660 ctcatcgatg actgcatgga
gaagttcagc ctgcacgaac agcagcgcct gaagatccaa720

Figure 21 shows an immunofiuorescence based analysis of the intracellular
localization of myc-GLUT4 and isoform2 of AS160 under basal and insulin stimulated
conditions. Rat myoblast cells were incubated with insulin (100 nM) for 20 minutes

prior to treatment for immunofluorescence-microscopy.

10

EXAMPLES
15

Example 1: Expression of AS160 isoforms in different tissues

Bioinformatical analysis of ESTs indicated the presence of three isoforms of AS160
(Figure 1A B, C). Figure 1 presents a schematic overview of AS160 and the new

20 isoforms identified. The expression of these different AS160-isoforms was investigated
with quantitative RT-PCR in different tissues. Commercially available RNAs of five
different human donors were reverse transcribed and examined using Tagman PCR
with specific primer pairs (for full-length AS160 SEQ 1D NO: 4,5 and 6, {or alternatively
19,20 and 21) for AS160-like SEQ ID NO: 7,8 and 9, for isoform 3 SEQ NO: 16, 17 and

25 18).

For this, aliquots of total celiutar RNA were subjected fo first-strand DNA synthesis.
Reverse-transcribed cDNA was used as a template for amplification. A common probe

was used to determine the overall AS160 expression in insulin-sensitive tissue



ggcgagcagc gcggtccgga cccaggagag gacctggctg acttggaggt ggtggtgecc780 gggtccecccg gagactgect
gccggaggag getgacggca ccgacaccca ccttggetta840 cctgecgggg ccagcecagcec tgeectgacce agcetectcggg
tctgcttcce tgadiggattdaBttggaagatt ctggctttga tgagcagcag gagtttcggt ctdiigeaigssdengtcacco60
ggcgtgcaac ggagagttca cgagggcagc cagaaatccc agccgcgacg gagacacgcg 1020 agcgcaccca
gtcacgtcca gccctcggac tcggagaaga acaggaccat getcttccag 1080 gttgggcgat ttgagattaa ccttatcagt
ccagacacta aatcagttgt gctagaaaag1140 aattttaaag atatctcctc ttgttctcag ggtataaagc atgtggatca
ctttggcttt1200 atctgecggg agtctccaga gectggactt &jccagtata titgttatgt attccagtgt1260 gecagegaat

ctctggttga tgg@g&g@@g,ﬁg@g,tqm,q&%gg@gg&%g?ﬁ%%@?ﬂ&%@gmggg%ﬁcﬁgﬁgﬂ%masgﬂmgcagatt
aaactgtgtg aggcct tgcactct - in rsi taagc tctgtgaaag
gattgaaggt 8@8&%&%9% RELR '8E?gré%a3?51%5’600%‘8iéﬁat@q&@at%éﬁgg%%%ataat gagcaagctg
acatctttga aigHyBBATAbO8sasaat daaguraige oty dewr)s 49560 BAGhd6nd taneita Bes§dggcag1560
clgtgtgaag ¢EAgqeaHaRARcILACHICACALIRNRARAREC LS aRRIISAL B0mMAgliasea (cccagaaaa
tgcaacaagc agtggaaggt tcaaacttga cattctgaaal680 aataaagcta agagatcctt gactagctce ctggaaaata
tcttctcadg gB@-ﬂ&%&%ﬁ@%ﬁ%ﬁ%%@ﬁﬁg@ﬁ%cﬁ%@fﬁagﬂtggﬁagﬁﬁ%d%&?fargg Bttgcttca1800
gagaaggactagseasiceig pousiictcca ccagggacac cgccagegte cccaccgtcc1860 tcagettgge aaacgtttce
cgaagaggat tccgactccc cgcagtttcg aagacgggcal920 cacacgttca gccacccacc ttcaagcaca aagagaaagc
tgaatttgca ggatgggagg 1980 gctcagggtg tgcgttcecc tctgetgagg cagagcetcca gtgaacagtg cagtgatgga
2040 gaagggagaa aaaggacctc atctacctgc agcaatgagt ccctaagtgt gggaggaacc 2100 tctgtcactc
ctcgceggat f&f@@@@@%&@@@%ﬁtﬁ’ﬁﬂ@g&@ﬂ%‘%ﬁé&%czmo atgaacaaat ctccctcage aatgcaacag

AialalaYata¥nla loteWole La nr-fnr-fn’)’)’)g
caagatgoal RgagRaRy > c99%ietthes” SEQ
ID-NO:
Isoform 1 {full- | For 5-ATTCAGGTAGACTGTCCCCACAGTAT 19
iength AS160)
Rev 5-CCTTCTCCATCACTTGATTCTGAAG 20
Probe: FAM-MGBNFQ 21

5.ATGAAATCAGACAAGACACTG

tisoform 2 For5- GCGTTCCCCTCTGCTGAG 7
{AS160-like)
Rev 5-ACTCATTGCTGCAGGTAGATGAG 8
Probe: FAM-TAMRA g

5 -TTCTCCATCACTGCACTGTTCACTGGAGCT

RPL37a For 5-ACAGCGGAAGTGGTATTGTACGT 10
Rev 5 -GGCACTGTGGTTCCTGCAT 11
Probe: VIC-TAMRA 12

5°-CAGGCACCGCCAGCCACTGTCT

PCR cloning of | For 5'- GGAGGAGGATGCCCATTTAAC- 3 | 14
Isoform2 (SEQ 1D NO: 14)




ccactgtccc ccctetctcc aaccatggag gaggaaccgc tggttatatt cctgtctggg2280 gaggatgacc cagaaaagat
tgaagaaaga aagaaatcaa aagaactgag gagcttgtgg2340 agaaaagcta tacaccaaca aatcttgtta cttcgaatgg
aaaaagaaaa CE9gH4AL#P400 gaaggagcaa gcagagatga actccagtce agaBS& GRS ghcta
tgaagaagtt2460 ggtgcatgtc agaaagaggt cttaataact tgggataaga agttgttaaa ctgcagagct2520 aaaatcagat
gtgatatgga agatattcat actcttctta aagaaggagt tcccaaaagt2580 cgacgaggag aaatttggca gtttctggcet
ttacagtacc gactcagaca cagattgcct 2640 aataaacaac agcctcctga catatcctat aaggaacttt tgaagcagct

cactgctcag
caggacagct
tttgtggctg g
cttccgcaagy
acagagatct

2700 cagcatgcga ttctcgtgga tttaggaag‘bzacgtttccta ctcaccctta cttttcagta2760 cagcttgggc
gisEalgttt aacctcctga aagcctattc tttgctggac2820 aaagaagtgg gatactgtca gggéatcagc
agtcctgct tctgcacatg2880 agtgaagadc aagcctitga aatgetgaaa ttccte ctcgg

940 cagtacaga¢ Beyabaidat Hegencad attddaatGialdédcitc caggdidett3000 catgactatc

gcctctcagt t
tgcactcagc3

ctacaatcac bttg; agaaa atgaaatcag.ccccagictt3060 W cetggltcet caeattgttt
tga

safesiyatttgtag et P20 b tidd SASRM AT 9 ta t E:gag gt

2180.ctactaaaca Anac. actiatasto.o atoracia—cwattt "
=OU-rtabtgags

acacgctacc

e ca'—*g_ ook aaaatatty iy 0 tttcttaaaa
tgatatgaat acctgt ggg tggga&%g%‘gﬁzéccag %{%Jgt ttgaga tggatatftc taagcagttg

catgcctatg
ggagaagctg
tcctagaaaa
aaaatgaagt

rggtggaata teatqtartas Sel raresNger tcagyaalc tcatatice [gtgaggpig gigagacttt

3420 082007-034 final version.8r25.txt gagagggcca atagccaact gaaaagacad aacatggacc
attacaggta3480|artcatantr aaatrcaggeRiogaatoaraacctggaaa atcttl?:gac gagagagacc3540
ctttaatccg gacc¢tggaa caagaaaaaa tggcttatca aaagacagtg3600 gagcaactcc ggaagctgct

gcccgceggat
ataagcc370

gettbagita attgthRocEUHDATYROECTE0 TEkARRAGGBASTCII X daacaahgce aagataggaa
-
(ful-length

AS160)

Rev 5'- CTGTGTCTGAGTCGGTACTGTAAAGC 5

Probe: FAM-TAMRA 6
5'- CAGAAACTGCCAAATTTCTCCTCGTCGACT

5

10

15

The results of this RT-PCR are shown in Figure 2. Isoform 1 (NM_014832_v1; EMBL)
represents full-length AS160. Full-length AS160 as well as isoform 3 are mainly
expressed in heart and skeletal muscle (Figure 2 A and B). Isoform 2,, which
represents the AS160-like, is mostly expressed in adrenal and thyroid glands, but also
in lung kidney and brain (Figure B) . Expression is also detected in adipose tissue and
in the liver (Figure 2 A). In comparison to full-length AS160 and isoform 3, AS160-like
is only slightly expressed in skejetal muscle. The data might indicate a specific function
of distinct isoforms in different tissues. In the following experiments the inventors
focused on the examination of isoform 2 (AS160-like), since it is novel and shows

highest overall expression in most tissues.

Example 2: Cloning of novel AS160-like protein expression construct and
establishment of a tetracycline-inducible AS160-like protein expression system



<210> 2 <211> 5818 <212> DNA <213> Atrtificial <220> <223> Vector pi888-puro2/TetR <400> 2
gacggatcgg gagatctccc gatcccctat ggtcgactct cagtacaatc tgctctgatg60 ccgcatagtt aagccagtat ctgctcectg
cttgtgtgtt ggaghteyetBagittgtgcg120 cgagcaaaat ttaagctaca acaaggcaad Jéiiattya’éhattgeatg
aagaatctgcl80 ttagggttag gcgttttgcg ctgcttcgeg atgtacgggce cagatatacg cgttgacatt240 gattattgac
tagttattaa tagtaatcaa ttacggggtc attagttcat agcccatata300 tggagttccg cgttacataa cttacggtaa atggcccgcc
tggctgaccg cccaacgacc360 cccgceccatt gacgtcaatg atgacgtatg ttcccatagt aacgccaata gggactttcc420
attgacgtca atgggtggac tatttacggt aaactgccca cttggcagta catcaagtgt480 atcatatgcc aagtacgccc
cctattgacy teaaegatginasdtgicddditydcatdsomifiectign butpirtesiisgdibticerifitygca
gtacatctac giatiagteat00 fearctalascs AgRiaHmERoitigas g B GRIGRIDSIE I UYa 1agRE0TBY660
actcacgggg atttccaagt ctccacccca ttgacgtcaa tg%%a tttg ttttggcacc720 agaatcaac ggactttcca
aaatgtcgta Hienaliieged ESR GBI BRERSR JaisT ﬁgﬁ?gf 88&8@&%‘5@"@&?&%%% §cagagctet
ctggc;taactt@gﬂg{@ﬁf@@@é}{é:ﬁﬁ@tamgﬁumcg&amdm@gathm:aotﬁt@ﬁggagmbawgrttggtaccQOO
gagctcggat cgatatctgc ggcctageta aQaC | C 'a@x"?\ﬁt tgat

taacag gcagﬁ%egvé@c%g%ganaﬁ%%grtcc%?g%a 't?%éﬁ%%%%%t%@gg@ﬁ%rgﬁgggcccag%%%?agggtgtag
agcagcctacandgiansrrLeatyoatgtivaexprasion yeOTRGHNPR: TodRykeasy Rydnaeatataggcac1140
catactcact gaactl AR %RA AR aiidasaidaaRAag ebirPsrison to full-length

AS160 (NM_014832; EMBL) exons 11 and 12 are missing in AS160-like (Figure 1).
Two mismatches were identified at positions nt606 (silent) and nt3827 (Ala - Val). in
10 addition, this cione contains a 3 bp deletion {nt 2594-2596), that was also found in

human placenta cDNA but not in human brain cDNA. For the expression clone of the
isoform lacking exons 11 and 12 the 3bp deletion was repaired to resembie more
closely the full length sequence of NM_014832 (EMBL).

15 L6 myoblasts (rat skeletal muscie cells) stably expressing glucose transporter 4
(GLUT4) with an exofacially directed myc-tag (GLUT4myc) (L6-GLUT4myc, described
in Wang et al. 1998) were subsequently used for tefracycline (tet) -inducible
expression of AS160-like protein. For this purpose the T-REx system from Invitrogen
was used. The regulatory plasmid in this system controls the constitutive expression of

20 the tet-repressor (tet-R) under the control of a CMV (cytomegalovirus) promoter. in the
absence of tetracyline (or doxycycline) the repressor binds to specific tetracycline-
operator sequences (TetO2) and thereby represses expression. Addition of
tetracycline (or doxycycline) induces expression of the protein of interest. To allow a
stable integration of the tet-system in L6-GLUT4myc cells the tet-repressor was

25 isolated from pCDNA3.1 (+YTR (Invitrogen) and cloned into the Nhel and Notl sites of
pIRESpuro2 as shown in figure 3. The sequence of pIRES-puro2/TetR is given in the
following as SEQ ID NO: 2.



aaaagtttta gatgtgcttt actaagtcat cgcgatggag caaaagtaca tttaggtacal260 cggcctacag aaaaacagta
tgaaactctc gaaaatcaat tagccttttt atgccaacaal320 ggtttttcac tagagaatgc attatatgca ctcagcgcetg tggggcattt
tactttaggt1 380 gegtatf§hagatcaaga gecatcaagtc gctaaagaag aaagggadsd @EeteviseeH4 40
0E2007-034 final version.sT25.txt gatagtatgc cgccattatt acgacaagct atcgaattat ttgatcacca
aggtgcagagl1500 ccagccttct tattcggcct tgaattgatc atatgcggat tagaaaaaca acttaaatgt1560 gaaagtgggt
ccgcgtacag cggatccecgg gaattcagat cttattaagc ggccgcatag1620 ataactgatc cagtgtgctg gaattaattc
gctgtctgeg agggcecagct gttggggtgal680 gtactcectc*fttaaaagegg geatgacttc tgcgcetaaga ttgtcagttt

ccaaaaacgadd:goaqgREg-alatizdetRgycSETJOtNRIgGCttg agggtggcecg cgtccatctgl800 gtcagaaaag
acaaitctttt tgttgtcaag cttgaggtgt ggcaggcttg agatctggcc1860 atacacttga gtgacaatga catccacttt gectttctct

ccacaggtgt EoACRELICCHHCAIAETFCATAIRIRE THTA6HE G dsade tadtbdAfetddtet &feléecccc1980
cccctaacgt REiAgecasEosF A IaRiaRIusFe Btataeatt ol taatptdr@usttficanaetaiscty tettitggea

aotcatigas o A L g AR A e AR et e T AE R citgoas
gcagcggaac3talGRagAFTIETSINTAGEETHACCEERICtac2280 Ghfatagimtat&gatatygeggeac
chcccagtg ;%%%ﬂ%@@%?ﬁ%éﬁ%@ﬂﬁﬁgwﬁ%WWW graggeacty
ggatgcec agaaggtacc ccattgtatg ggatctgatc tggggcctcg gtgcacatgc tttacatgtq2460 tttagtcgag
gttaaaaaaa @J@&ﬁ%@%&%ﬁ@@i@@%&%ﬁ%&%@%@ﬁ&ﬁ%@&ﬁ% Hacaacc
cacaaggagagecaitcd RCTEILE ZoR00raRgcraaC e Qe SO TGHRCRIpAXTaATEACGTgggccgtac
gcaceCtegC a0 RO AR R R AT R ERIRE P TR P GRS T F SIS EATTERG T 00
10 TTTACGGTAAACTGCCCACTTGGCAGTACATCAAGTGTATCATATGCCAAGTACGC
CCCCTATTGACGTCAATGACGGTAAATGGCCCGCCTGGCATTATGCCCAGTACAT
GACCTTATGGGACTTTCCTACTTGGCAGTACATCTACGTATTAGTCATCGCTATTA
CCATGGTGATGCGGTTTTGGCAGTACATCAATGGGCGTGGATAGCGGTTTGACTC
ACGGGGATTTCCAAGTCTCCACCCCATTGACGTCAATGGGAGTTTGTITTGGCAC
15  CAAAATCAACGGGACTTTCCAAAATGTCGTAACAACTCCGCCCCATTGACGCAAA
TGGGCGGTAGGCGTGTACGGTGGGAGGTCTATATAAGCAGAGCTCTCTGGCTAA
CTAGAGAACCCACTGCTTACTGGCTTATCGAAATTAATACGACTCACTATAGGGAG
ACCCAAGCTTGGTACCGAGCTCGGATCGATATCTGCGGCCTAGCTAGCGTTTAAA
CTTAAGCTTACC ATG TCTAGATTAGATAAAAGTAAAGTGATTAACAGCGCATTAG
20 AGCTGCTTAATGAGGTCGGAATCGAAGGTTTAACAACCCGTAAACTCGCCCAGAA
GCTAGGTGTAGAGCAGCCTACATTGTATTGGCATGTAAAAAATAAGCGGGCTTTG
CTCGACGCCTTAGCCATTGAGATGTTAGATAGGCACCATACTCACTTTTGCCCTTT
AGAAGGGGAAAGCTGGCAAGATTTTTTACGTAATAACGCTAAAAGTTTTAGATGTG
CTTTACTAAGTCATCGCGATGGAGCAAAAGTACATTTAGGTACACGGCCTACAGA
25  AAAACAGTATGAAACTCTCGAAAATCAATTAGCCTTTTTATGCCAACAAGGTTITIC
ACTAGAGAATGCATTATATGCACTCAGCGCTGTGGGGCATITTACTTTAGGTTGC
GTATTGGAAGATCAAGAGCATCAAGTCGCTAAAGAAGAAAGGGAAACACCTACTA
CTGATAGTATGCCGCCATTATTACGACAAGCTATCGAATTATTTGATCACCAAGGT
GCAGAGCCAGCCTTCTTATTCGGCCTTGAATTGATCATATGCGGATTAGAAAAACA
30 ACTTAAATGTGAAAGTGGGTCCGCGTACAGCGGATCCCGGGAATTCAGATCTTAT
TAA GCGGCCGCATAGATAACTGATCCAGTGTGCTGGAATTAATTCGCTGTCTGLG
AGGGCCAGCTGTTGGGGTGAGTACTCCCTCTCAAAAGCGGGCATGACTTCTGLG



gcgggtcacc gagctgcaag aactcttcct cacgcgegtc gggctcgaca tcggcaaggt2760 gtgggtcgcg gacgacggceg
ccgceggtggce ggtectggacc acgccggaga gegtcgaage2820 gggggeggatg ttcgecgaga tcggeccgceg catggecgag
ttgagcggtt cccHEIYO B0 cgcgcageaa cagatggaag gectectgge gecgeakelfrestedgtiage
ccgegtggtt2940 cctggecacc gtcggcegtct cgeccgacca ccagggcaag ggtectgggca gegecgtegt3000
gctccecgga gtggaggegg ccgagcgegce cggggtgecc gecttectgg agacctccge3060 gecccgeaac ctececttcet
acgagcggct cggcttcacc gtcaccgccg acgtcgagtg3120 cccgaaggac cgcgcgacct ggtgcatgac ccgcaagcecce
ggtgcctgac geccgeccca 3180 cgacccgcag cgecccgaecg aaaggagcge acgaccccat ggctccgacce

gaagccgacc3?ABGoITCHITAGTITURASAANCEACIEAC CATaNTEATA TEHARGAS BetcyetdaB300
tcagcctega C{‘%tﬁ‘f %ﬁ%?@%g?a@%@&%&E@’?ﬁ%%é%@%ﬁ@ﬁﬁ%@ﬁ@wﬁdww cactcccact

gtcctttect aataaaatga ggaaa fcgcattgic tgagtaggig tcatictatt ct t tggggca
ggacagcaad3iSAASEI0GAGSATIMER G @@é’ﬁ&%ﬁéﬁ@@%ﬁ%‘g@ﬁ%ﬁ%@@? §ctggggatg
gggzg?ggﬁ%@éﬁ@mmﬁmgmﬁgmﬁammmCUHH@@TC&I?)600
aaattgtt
focoutoda A G A T B A L e R
cattaattgc3 78U TAGEGEEL BHARQEG L TAGICAdT AAGSUSHAGeT4efetgt TattahtgiatA8 40T &fylccaacgc
0cg999a0agr§5g RGN PAE 82 acd FECEOE TGS AAEAFEA N ERINS TN 0T S Hegaatacy

C
e e S S e e
ccctgacgag CAGATERETETIRCRAGGRAGIITICHIAIBRHACHYTECTATRAA Atddatydtde daggcgtttc
ceeetggaag AiEGHeald A9EIS et FRREIIERRGCGGAACCCCCCACCTGGCGACAGGTGCC
TCTGCGGCCAAAAGCCACGTGTATAAGATACACCTGCAAAGGCGGCACAACCCE
AGTGCCACGTTGTGAGTTGGATAGTTGTGGAAAGAGTCAAATGGCTCTCCTCAAG
COTATTCAACAAGGGGCTGAAGGATGCCCAGAAGGTACCCCATTGTATGGGATCT
GATCTGGGGCCTCGOTGCACATGCTTTACATGTGTTTAGTCGAGGTTAAAAAAAC
s GTCTAGGCCCCCCGAACCACGGGGACGTGGTTTTCCTTTGAAAAACACGATGATA
AGCTTGCCACAACCCACAAGGAGACGACCTTCCATGACCGAGTACAAGCCCACG
GTGCGCCTCGCCACCCGCGACGACGTCCCCCGGGCCGTACGCACCCTCGCCGE
CGCGTTCGOCGACTACCCCGCCACGCGCCACACCGTCGACCCGGACCGCCACA
TCGAGCGGGTCACCGAGCTGCAAGAACTCTTCCTCACGCGCGTCGGGCTCGACA
20 TCGGCAAGGTGTGGGTCGCGGACGACGGCGCCGCGGTGGCGGTCTGGACCAC
GCCGGAGAGCGTCGAAGCGGGGGCGETGTTCGCCGAGATCGGCCCGCGCATG
GCCGAGTTGAGCGGTTCCCGGCTGGCCGCGCAGCAACAGATGGAAGGCCTCCT
GGCGCOGCACCGGCCCAAGGAGCCCGCGTGGTTCCTGGCCACCGTCGGCGTCT
CGCCCGACCACCAGGGCAAGGGTCTGGGCAGCGCCGTCGTGCTCCCCGGAGTG
5 GAGGCGGCCGAGCGCGCCGGGGTGCCCGCCTTCCTGGAGACCTCCGCGCCCE
GCAACCTCCCCTTCTACGAGCGGCTCGGCTTCACCGTCACCGCCGACGTCGAGT
GCCCGAAGGACCGCGCGACCTGGTGCATGACCCGCAAGCCCGGTGCCTGACGE
CCGCCCCACGACCCGCAGCGCCCGACCGAAAGGAGCGCACGACCCCATGGETC
CGACCGAAGCCGACCCGGGCGGCCCCGCCGACCCCGCACCCGCCCCCGAGGT
30  CCACCGACTCTAGAGCTCGCTGATCAGCCTCGACTGTGCCTTCTAGTTGCCAGCE
ATCTGTTGTTTGCCCCTCCCCCGTGCCTTCCTTGACCCTGGAAGGTGCCACTCCC
ACTGTCCTTTCCTAATAAAATGAGGAAATTGCATCGCATTGTCTGAGTAGGTGTCA



gccgcttacc ggatacctgt ccgectttct cccttcggga agegtggcegc tttctcaatg4260 ctcacgcetgt aggtatctca gttcggtgta
ggtcgttcgc tccaagetgg getgtgtgcad320 cgaacccccce gttcageceg accgetgege cttatccggt aactatcgtc
ttgagtccaa438G @ eeydiatifa cacgacttat cgccactggc agcagcecact ggtaaca§fa@Eegetyete4440
gaggtatgta ggcggtgcta cagagttctt gaagtggtgg cctaactacg gctacactag 4500 aaggacagta tttggtatct
gcgctctget gaagccagtt accticggaa aaagagttgg4560 tagctcttga tccggcaaac aaaccaccgc tggtageggt
gatttttttg tttgcaagcad620 gcagattacg cgcagaaaaa aaggatctca agaagatcct ttgatctttt ctacggggtc4680
tgacgctcag tggaacgaaa actcacgtta agggattttg gtcdfjagat tatcaaaaag4 740 gatcttcacc tagatccttt

taaattaaaa gtggagittapetseticiGregiaadded:iuagaaar tugicigatatiacEaly Gitsetoagt

09m00001 LA e AT A Tb S AR A G AOHe AR et
accagccagdyhaad@ict GRaGECAGHRAGTGCATEEI4AG AAGTaGd HEoitCabaagithia tflttgccgy
gaagctagagyRagippiiee AR 9earstianh aeigeasACE RIS ERISET RO BRIEHAA 1¢ingesstco160

gtcgtttggt atggcttcat tcagctccgg ttcccaacga tcaaggcgag ttacatgatc5220 ccccatgttg tgcaaaaaag
cagttagetc HoAUABHI Mgt TG LGP HE DHALEGS CORARIT KRGO A G cataaticte
ttactgtcatSSAG g OBGEs GCAIRAACTATINAAEE CTEREECLC AAY TG Sl adMIN Giytatgcgy
cgaccgagtt gete W&g&g@ 4604 %@é&t&% degigattgg
aaaacgttct tcgggtg;g&ag aactctcaags520 %@ 3 w%a% verst%%. xt cca t?(gg gt taacccact

cgtgcaccca WHW@%T%%Q@MQQQ%@M%%@&EU&QQAQE@& e atactcttce
titttcaata gtigitgist ctgracyredaratativ @Alraitie ficcasgrasaitontygeaapigmaccgacyic <210>

3 <2111>{) 12%%GTATCAGCTCACTCAAAGGCGGTAATACGGTTATCCACAGAATCAGGGGATAA
CGCAGGAAAGAACATGTGAGCAAAAGGCCAGCAAAAGGCCAGGAACCGTAAAAA
GGCCGCGTTGCTGGCGTTTITCCATAGGCTCCGCCCCCCTGACGAGCATCACAA
AAATCGACGCTCAAGTCAGAGGTGGCGAAACCCGACAGGACTATAAAGATACCA
GGCGTTTCCCCCTGGAAGCTCCCTCGTGCGCTCTCCTGTTCCGACCCTGCCGCT

15 TACCGGATACCTGTCCGCCTTTCTCCCTTCGGGAAGCGTGGCGCTTTCTCAATGC
TCACGCTGTAGGTATCTCAGTTCGGTGTAGGTCGTTCGCTCCAAGCTGGGCTGTG
TGCACGAACCCCCCGTTCAGCCCGACCGCTGCGCCTTATCCGGTAACTATCGTCT
TGAGTCCAACCCGGTAAGACACGACTTATCGCCACTGGCAGCAGCCACTGGTAA
CAGGATTAGCAGAGCGAGGTATGTAGGCGGTGCTACAGAGTTCTTGAAGTGGTG

20 GCCTAACTACGGCTACACTAGAAGGACAGTATTTGGTATCTGCGCTCTGCTGAAG
CCAGTTACCTTCGGAAAAAGAGTTGGTAGCTCTTGATCCGGCAAACAAACCACCG
CTGGTAGCGGTGGTTTTTTITGTITGCAAGCAGCAGATTACGCGCAGAAAAAAAGG
ATCTCAAGAAGATCCTTTGATCTTTICTACGGGGTCTGACGCTCAGTGGAACGAA
AACTCACGTTAAGGGATTTTGGTCATGAGATTATCAAAAAGGATCTTCACCTAGAT

25 CCTTTTAAATTAAAAATGAAGTTTTAAATCAATCTAAAGTATATATGAGTAAACTTG
GTCTGACAGTTACCAATGCTTAATCAGTGAGGCACCTATCTCAGCGATCTGTCTAT
TTCGTTCATCCATAGTTGCCTGACTCCCCGTCGTGTAGATAACTACGATACGGGA
GGGCTTACCATCTGGCCCCAGTGCTGCAATGATACCGCGAGACCCACGCTCACC
GGCTCCAGATTTATCAGCAATAAACCAGCCAGCCGGAAGGGCCGAGCGCAGAAG

30 TGGTCCTGCAACTTTATCCGCCTCCATCCAGTCTATTAATTGTTGCCGGGAAGCTA
GAGTAAGTAGTTCGCCAGTTAATAGTTTGCGCAACGTTIGTTGCCATTGCTACAGG
CATCGTGGTGTCACGCTCGTCGTTTGGTATGGCTTCATTCAGCTCCGGTTCCCAA




<212> PRT <213> HOMO sapiens <400> 3 met Glu Pro Pro Ser Cys lle Gin Asp Glu Pro Phe Pro His
Pro Leu 151015 Glu Pro Glu Pro Gly Val Ser Ala Gin Pro Gly Pro Gly Lys Pro Ser 202530 Asp Lys Arg
Phe Arg Leu Tw$ TyeNeB@ly Gly Ser Cys Leu Asp His 354045 Arg Thr PlamEzec®ranédst Leu Pro Trp
Leu Met Ala Glu lle Arg Arg 505560 Arg ser Gin Lys Pro Glu Ala Gly Gly Cys Gly Ala Pro Ala Ala Arg
65707580 Glu Val lle Leu Val Leu Ser Ala Pro Phe Leu Arg Cys Val Pro Ala 859095 Pro Gly Ala Gly
Ala Ser Gly Gly Thr Ser Pro Ser Ala Thr Gin Pro 100105110 Asn Pro Ala Val Phe lle Phe Glu His Lys
Ala Gin His lle Ser Arg 115120125 Phe lle His AT Ser His Asp Leu Thr Tyr Phe Ala Tyr Leu lle Lys

130135140 A GERABGSRASTTADA BATBITIC CAIGIA GYS EAANAPGCEE TR60 (E5160 Ala Thr
Asp Pro S%@g@@g@@ﬁ&ﬁf@j@w&%@&a&&&%ﬁw&m@mw Lys Glu

Asp Ala Lys p Asn
TATGGCAGCACTG_CATAATTCTCTTACTGTCATGCCATCCGTAAGATGCi TTTCTG

TGACTGGTGAGTACTCAACCAAGTCATTCTGAGAATAGTGTATGCGGCGACCGAG

5  TTGCTCTTGCCCGGCGTCAATACGGGATAATACCGCGCCACATAGCAGAACTTTA
AAAGTGCTCATCATTGGAAAACGTTCTTCGGGGCGAAAACTCTCAAGGATCTTAC
CGCTGTTGAGATCCAGTTCGATGTAACCCACTCGTGCACCCAACTGATCTTCAGC
ATCTTTTACTTTCACCAGCGTTTCTGGGTGAGCAAAAACAGGAAGGCAAAATGCC
GCAAAAAAGGGAATAAGGGCGACACGGAAATGTTGAATACTCATACTCTTCCTTTT

10 TCAATATTATTGAAGCATTTATCAGGGTTATTGTCTCATGAGCGGATACATATTTGA
ATGTATTTAGAAAAATAAACAAATAGGGGTTCCGCGCACATTTCCCCGAAAAGTGC
CACCTGACGTC

Subsequently plRESpuro2/TR was transfected info L6-GLUT4myc cells. Clones stably

15 expressing the regulatory ptasmid were selected with 0.5 ug/ml puromycin (invivoGen).
L8-GLUT4myc cells containing AS160-like were grown in MEMa (PAN) supplemented
with 10% fetal calf serum (FCS) (PAA, tet-free), 2 pg/ml blasticidin (Calbiochem), 0.5
pa/ml puromycin (InvivoGen), 200 ug/mi hygromycin (invitrogen). Functionality of the
tet-repressor was controlled with a tetracycline-inducible GFP expression plasmid

20 (pCDNAS/TO-GFP). in the absence of tetracycline (or doxyeyclin) only a smali number
of cells express GFP. Addition of doxycyclin increases the number of GFP expressing
cells about 10 fold (data not shown).

To obtain a tet-inducible expression of the isoform of AS160, the pCDNAS vector

25 from Invitrogen containing the gene of isoforms 2 of AS160 was used. Selection of-
stable clones was performed with hygromycin (200 pg/ml, Invitrogen). Expression of
isoform?2 of AS160 was examined via western blot analysis with an AS160-specific
antibody recognizing full-length AS160 and isoform2 of AS160. Expression of isoform2
of AS180 was induced with 1 ug/ml doxycyclin (Sigma). Functionality of the tet-

30 repressor was investigated with addition of doxycyclin (1 pg/ml, Sigma) and
subsequent western blot analysis.



Glu Asp Ala Phe Tyr Asn Ser Gin Lys Phe Glu val Leu Tyr Cys Gly DE2007-034 final version.ST25.txt
195200205 Lys Val Thr Val Thr His Lys Lys Ala Pro Ser Ser Leu lle Asp Asp 210215220 Cys met Glu
Lys Phe Ser ¥ Hi/GH0EIn Gin Arg Leu Lys lle Gin 225230235240 GELGERPBHH/ Mtz 6Gly Pro Asp Pro
Gly Glu Asp Leu Ala Asp Leu Glu 245250255 val Val Val Pro Gly Ser Pro Gly Asp Cys Leu Pro Glu
Glu Ala Asp 260265270 Gly Thr Asp Thr His Leu Gly Leu Pro Ala Gly Ala Ser Gin Pro Ala 275280285
Leu Thr Se r Ser Arg Val Cys Phe Pro Glu Arg llg keu Glu Asp Ser 290295300 Gly Phe Asp Glu Gin
Gin Glu Phe Arg Ser Arg Cys ser Ser val Thr 305310315320 Gly val Gin Arg Arg Val His Glu Gly Ser
Gin Lys Ser Gin Pro Arg 325330335 Arg Arg His Ala Ser Ala Pro Ser His val Gin Pro Ser Asp Ser Glu

2403453504%/3 ,;Asn Ar | [%ﬁib% Phce:&n VaI G g Ehe 2 # Hg%}p Le%f 355360365 lle Ser Pro
sp Thr Ly 7 V‘%ﬁ B3y R¥ ecf'ys As § “@er Gin Gly lle Lys
His Val Aspmﬁmemy@nelemented with 10% fetal calf serum (FCS) (PAA, tet«free) 2pg/mi
blasticidin (Calbiochem), 0.5ug/ml puromycin (InvivoGen), 200ug/ml hygromycin
5 (Invitrogen). Expression of isoform2 of AS160 was induced with 1pg/ml doxycyclin
(Sigma). L6-wildtype (wt) (ATCC: CRL-1458) cells were grown in MEMe + GlutaMax
(Gibco) supplemented with 10% FCS (PAA, tet-free) and 1% penicillin/ streptomycin
(PAA). L6-GLUT4myc cells were grown in MEMa + GlutaMax (Gibeo) supplemented
with 10% FCS (PAA, tet-free), 1% penicillin/streptomycin (PAA) and 2 pg/m! blasticidin
10 {Calbiochem). Al celis were grown at 37°C and 5% CO;, L6-GLUT4myc cells
containing isoform2 of AS160 were incubated in starve medium (MEMe) 3-4 hours

prior to each experiment.

For Western blot analysis proteins were separated on SDS-PAGE gels (4-12%

15 resolving gel, Invitrogen), transferred to PVDF membranes (Roche) and blocked with
Roti-Block® (Roth) for 1 hour. Membranes were incubated with primary antibodies
dvemight. The anti-AS160 antibody was from Upstate. Membranes were washed in
TBST and incubated with the appropriate secondary horseradish peroxidase
conjugated antibody (Santa Cruz). immunoreactive bands were visualized with

20 Lumilight (Roche) and detected with Lumi-tmager (B&hringer Ingelheim).

Analysis of the functionality of the tet-repressor revealed that isoform2 of AS160 is

expressed only in the presence of doxycycline (Figure 4).

25 In order to examine tetracycline- and insulin-dependent expression of isoform2 of
AS180 protein in L8-GLUT4myc cells containing AS160-like, a western blot analysis
was performed. The expression of AS160-like protein was induced with 1 pg/m!
doxycyclin for 48 hours as described above. Subsequently, the cells were stimulated
with insulin (5 nM to 50 nM; Sanofi-Aventis) for 20 minutes. Cell extracts were



385390395400 lle Cys Arg Glu Ser Pro Glu Pro Gly Leu Ser Gin Tyr lle Cys Tyr 405410415 Val Phe
Gin Cys Ala Ser Glu Ser Leu Val Asp Glu val met Leu Thr 420425430 Leu Lys Gin Ala Phe Ser Thr
Ala Ala Ala LEU@GIBerMa Lys Thr 435440445 Gin lle Lys Leu Cys GIF@IERIFE8PIFMet His Ser Leu
His Lys Leu 450455460 Cys Glu Arg lle Glu Gly Leu Tyr Pro Pro Arg Ala Lys Leu Val lle Page 7
DE2007-034 final version.5T25.txt 465470475480 Gin Arg His Leu ser Ser Leu Thr Asp Asn Glu Gin
Ala Asp lle Phe 485490495 Glu Arg Val Gin Lys I\Q t Lys Pro Val Ser Asp Gin Glu Glu Asn Glu
500505510 Leu val lle Leu His Leu Arg Gin Leu Cys Glu Ala Lys Gin Lys Thr 515520525 His Val His
lle Gly Glu GRFFESsemHRiRd Sisr PRA-BACHRNkisngismshiy BB\ memRIaTeASSer Ser Gly Arg
Phe Lys Leyéspidla @igda/s 545550555560 Asn Lys Ala Lys Arg Ser Leu Thr Ser Ser Leu Glu Asn lle
Phe Ser 565570575 Arg Gly Ala Asn Arg Met Arg G y Arg Leu Gly Ser Val Asp ser Phe

Figure 4 shows a representative western blot of doxycyclin-inducible expression of
5 AS160-like protein in L6-GLUT4myc cells containing the AS160-like transcript.

Incubation with insulin induced the phosphorylation of AKT (Ser 473) (Figure 5).

Expression of the isoform2 of AS160 had no effect on the activation of AKT.

Example 3: Phosphorylation of AKT and AS160

To study phosphorylation of AKT and AS160 the cells described in Example 2 were
used. AS160 is activated by phosphorylation on critical motifs (RXRXXS/T). Known
phospho-sites in AS160 are Ser 570, Ser 588, Thr 642 and Thr 751 (Sanc et al.,
2003). One of the kinases responsible for the activation of AS160 is AKT (Kane et al,,

15 2002). in order to determine the activation status of the isoform2 of AS160 the in-cell
western blot technique was used. This method allows the detection of specific proteins
directly in 96 well plates without preparation of cell extracts. The specific antibody used
in this assay recognizes the phosphorylated Thr 642 phosphorylation site of AS160
and AS160-like protein.

20 For this, cells were seeded into 96-well plates (black, Nunc) and grown for 48 hours.
Cells were starved for 3-4 hours with MEMa (PAN) containing 2% horse serum
{Cambrex). After removal of medium cells were fixed in 3.7% freshly prepared para-
formaldehyde (Sigma) for 20 minutes. Cells were permeabilized with PBS + 0.1 %
Triton-X-100. Blocking was performed with Odyssey blocking buffer (Licor) overnight at

25  4°C. Primary antibodies were incubated for 2 hours at room temperature. The ani-
phosphoAKT (Ser 473, Cat No.: 44-621G) and the anti-phosphoAS160 (Thr 642, Cat
No.: 44-1071G) were from Biosource. After incubation of the primary antibody, cells
were washed with PBS + 0.1 % Tween20. The secondary anti-rabbit-lgG-800-CW
antibody (Rockland Cat No.: 611-131-122) was incubated for 1 hour. For detection of



580585590 Glu Arg Ser Asn Ser Leu Ala Ser Glu Lys Asp Tyr Ser Pro Gly Asp 595600605 Ser Pro
Pro Gly Thr Pro Pro Ala Ser Pro Pro Ser Ser Ala Trp Gin 610615620 Thr Phe Pro Glu Glu Asp Ser
Asp Ser Pro GKOPHENFHArg Arg Ala 625630635640 His Thr Phe Ser HisPEB2Reg®&eriSer Thr Lys Arg
Lys Leu Asn Leu 645650655 Gin Asp Gly Arg Ala Gin Gly Val Arg Ser Pro Leu Leu Arg Gin Ser
660665670 Ser Ser Glu Gin Cys Ser Asp Gly Glu Gly Arg Lys Arg Thr Ser Ser 675680685 Thr Cys Ser
Asn Glu Ser Leu Ser Val Gly Gly Thr Ser val Thr Pro 690695700 Arg Arg lle ser Trp Arg Gin Arg lle
Phe Leu Arg Val Ala Ser Pro 705710715720 Met Asn Lys Ser Pro Ser Ala met Gin Gin Gin Asp Gly
Leu Asp Arg?ize7@67361dvedNolagyias i PR $.LeptMoprb3088) s@smigsdhir INSe ESRIGSI|| Glu

0E2007-034;finalsvensiae. 52 breédREABIDRBiRd-anity akllg. Phe Leu Ser Gly Glu Asp Asp Pro Glu
Lys lle Glu 755760765 Glu Arg Lys Lys Ser Lys Glu Leu Arg Ser Leu Trp Arg Lys Ala lle 770775780

As a conirol the dose-dependent phosphorylation/activation of AKT on Ser 473 was

5 determined in the same experimental sét’cing. Insulin induces AKT phosphorylation and
phosphorylation of fuli-length or isoform?2 of AS160 in a dose-dependent manner
(Figure 6 A and B). No phosphorylation of AS160 or isoform2 of AS160 protein was
observed in cells without doxycyclin-induced expression of AS160-like protein.

10 Example 4: Effect of isoform2 of AS160 protei'n on glucose uptake

To examine giucose uptake of the cells, the respective cells were plated in 96 well
Cytostar-T scintillating microplates (Amersham). After 48 hours cells were serum-
starved (3-4 hours) and treated with inhibitors as indicated. Uptake of 2-deoxyglucose

15 (0.01 MBg per well, Amersham) was performed as already described (Voss et al.,
2005). Nonspecific uptake was determined in the presence of 40 M cytochalasin B
{Calbiochem). This value was subiracted from all other values. Measurement occurred
in a Wallac Microbeta counter (Perkin Elmer). Uptake of 2-deoxyglucose is presented
as counts per million (cpm).

20

The uptake of 2-deoxyglucose in L8-GLUT4myc cells expressing isoform 2 of AS160
was examined in response to insulin (Figure 7). The data show that expression of
isoform2 of AS160 increases the uptake of glucose up to 4 fold after stimulation with
insulin (concentration of 50 nM insulin). Without expression of isoform 2 of AS160

25 insulin induces glucose uptake up to a maximum of 2 fold.

The increase of glucose uptake in these cells was induced by doxycyclin in a dase-
dependent manner {(Figure 8) which correlated with isoform2 of AS160 protein levels.



His Gin Gin lle Leu Leu Leu Arg Met Glu Lys Glu Asn Gin Lys Leu 785790795800 Glu Gly Ala ser Arg
Asp Glu Leu Gin Ser Arg Lys Val Lys Leu Asp 805810815 Tyr Glu Glu val Gly Ala Cys Gin Lys Glu Val
Leu lle Thr Trp"As§t820895830 Lys Lys Leu Leu Asn cys Arg Ala Lys |IPEFERZ)MSHRMet Glu Asp
835840845 lle His Thr Leu Leu Lys Glu Gly Val Pro Lys Ser Arg Arg Gly Glu 850855860 lle Trp Gin
Phe Leu Ala Leu Gin Tyr Arg Leu Arg His Arg Leu Pro 865870875880 Asn Lys Gin Gin Pro Pro Asp lle
Ser Tyr Lys Glu Leu Leu Lys Gin 885890895 Leué/r r Ala Gin Gin His Ala lle Leu Val Asp Leu Gly Arg
Thr Phe 900905910 Pro Thr His Pro Tyr Phe Ser Val Gin Leu GS{ Pro Gly Gin Leu Ser 915920925 Leu
Phe Asn Lefosutheditaiatos e sireadvdmawp thit Gitr ViinesndieasswiniagiorysRSk Gly Ile Ser
PEG val Ala vakLets heu 2eildhs MatHd 2XPRTE M BalchlutsdploiBinianBbs) eluviet Leu Lys
Phe Leu met 4@ eu 9_65§7O 75 Gly Phe, Ar%_% in.Tyr Arg Pr M ter Ser_lLeu Gin lle
Gin 930085 040K PSR TBE R RF PR, P Ry o MR RR R BB i o eF

330) also stimulate glucose uptake in skeletal muscie cells (Ciaraldi et al., 2002).

5 Therefore, we examined the effects of the expression of isoform 2 of AS160 on |GF-1
and AICAR stimulated glucose uptake ('Figure 8). in the absence of isoform 2 of
AS160, compared to insulin the uptake of glucose in cells stimulated with 1GF-1 is

higher (3 fold) than after stimulation with insulin (2 fold) (Figure 8 A).

10 The uptake of glucose in cells stimutated with AICAR is lower (1.5 fold) than the uptake
of cells stimulated with insulin (Figure 9 B). Expression of isoform 2 of AS160 protein
further increased the uptake of glucose after stimulation with IGF-1 (up to 5 fold),
whereas no additional effect of expression of isoform 2 of AS160 was observed after
stimulation with AICAR. These data indicate that stimulation of glucose uptake can

15 occur via AMPK in a manner independent of isoform 2 of AS160 and via AKT in an
isoform2-dependent manner. Thereby the cell system can be used to differentiate
between isoform2-dependent and -independent effects.

Example 5: Effect of Metformin on glucose uptake
20

The glucose-lowering effects of metformin {(dimethylbiguanide) in type 2 diabetes are
already well documented (Karlsson et al., 2005a); however, its exact mechanism of
action is uncertain despite its known therapeutic benefits. We examined the effect of
isaform 2 of AS160 protein on glucose uptake after stimulation with different

25 concentrations of metformin, wherein the test was carried out as described above
(Figure 10). In comparison to insulin, the expression of isoform2 of AS160 protein has
no increasing effect on glucose uptake. This effect seems to be comparable with the
effect observed after stimulation with AICAR. These data suggest that metformin-
induced effects are aiso independent from isoform 2 of AS160 protein and might be

30  mediated by AMPK..



99510001005 Asn His Leu Glu Glu Asn Glu lle Ser Pro Ser Leu Tyr Ala Ala Page 9 DE2007-034 final
version.ST25.txt 101010151020 Pro Trp Phe Leu Thr Leu Phe Ala Ser Gin Phe Ser Leu Gly 'he
102510301039 9aPRIAL7A§ Val Phe Asp lle lle Phe Leu Gin Gly Thr GluRf&l/EBA0¥#94%#050 lle Phe Lys
Val Ala Leu Ser Leu Leu Ser Ser Gin Glu Thr Leu 105510601065 lle Met Glu Cys Glu Ser Phe Glu
Asn lle Val Glu Phe Leu Lys 107010751080 Asn Thr Leu Pro Asp Met Asn Thr Ser Glu met Glu Lys lle
lle 108510901095 Thr Gin Val Phe Glu Met Asp llg,Ser Lys Gin Leu His Ala Tyr 110011051110 Glu
val Glu Tyr His Val Leu Gin Asp Glu Leu Gin Glu Séer Ser 111511201125 Tyr Ser Cys Glu Asp Ser Glu
Thr Leu Glu Lys Leu Glu Arg Ala 113011351140 Asn Ser Gin Leu Lys Arg Gin Asn Met Asp Leu Leu

Glu Lys Leu 114511%(_)1 %5 %%AI%TN Lys lle Gin Ala Leu Glu Ser Asn Leu Glu
116011651 FFFREIT Cou TEPTH RS BRPIASLYs Met Lys Ser Leu lle Arg Thr

To obtain a more detailed analysis of the signaling cascade leading to the activation of

5 isoform 2 of AS180, two different inhibitors were tested. Wortmannin (Upstate Cat No.:
12-338) is an already well established compound known to inhibit at the level of the
PI3-kinase (P13K) and subsequently leading o a reduced phosphorylation of AKT,
which signa!s. downstream of PI3-kinase (Okada et al., 1994). The second compound
used is 1i_-6-hydroxymethy]-chEro-inositdl 2-(R)-2-0O-methyl-3-O-octadecylcarbonate

10 - (abbreviated with AKT inhibitor Calb.; Calbiochem Cat No.: 124005). This compound is
described as a selective inhibitor of AKT only weakly interfering with PI3K (Hu et al,,
2000).

As expected, Western blot analysis reveated that wortmannin completely abrogated
15 the phosphorylation of AKT (Ser 473) {Figure 11 A). The AKT inhibitor Calb. had no
effect on the phosphorylation of AKT (Ser 473) (Figure 11 A). To examine the efficacy
of the AKT inhibitor Calb., an analysis of signaling molecuies downstream of AKT is
required, because the phosphorylation of AKT might not directly correlate with the
activity of AKT. Phosphorylation of AKT on Ser 473 was detected with a phospho-
20  specific antibody from Biosource (Cat No.: 44-621G).

Wartmannin was also able to compietely abrogate the uptake of glucose of L6-
GLUT4myc cells expressing isoform 2 of AS160, whereas glucose uptake of AICAR
stimulated cells remained nearly unchanged (Figure 11 B). So far, the process of

25 glucose uptake appears to be mediated by the PI3K-AKT signaling pathway.

Example 7: Time-dependency of glucose uptake of L6-GLUT4-myc cells expressing
isoform?2 of AS160



117511801185 Leu Glu Gin Glu Lys Met Ala Tyr Gin Lys Thr Val Glu Gin Leu 119011951200 Arg Lys
Leu Leu Pro Ala Asp Ala Leu Val Asn Cys Asp Leu Leu 120512101215 Leu Arg Asp Leu Asn Cys Asn
Pro Asn Asn %8 R@/838%e Gly 122012251230 Asn Lys Pro 1235 <21 RECEHERBASE24212> DNA
<213> Artificial DE2007-034 final version.ST25.txt <220> <223> Primer/Probe <400> 4 catactcttc
ttaaagaagg agttccca28 <210> 5 <211> 26 <212> DNA <213> Artificial <220> <223> Primer/Probe
<400> 5 ctgtgtctga gtcggtactg taaagc26 53

The contribution of isoform2 of AS160 responsible for improved glucose uptake might
be the acceleration of the translocation of GLUT4 to the plasma membrane, a higher.
overall amount of GLUT4 protein at the membrane or an impaired endocytosis. In
order to elucidate this mechanism gitime-dependent analysis of glucose uptake in cells

5 expressing isoform2 of AS160 with”t;r without induction of isoform2 of AS160 was
performed. Glucose uptake at 3 different time-points was investigated (5, 15, 30
minutes). Cells were stimulated with 2 different insulin concentrations (10 nM, 50 nM).
Figure 12 shows that the maximum of glucose uptake is already observed after &
minutes stimulation with 50 nM insulin. A difference between L6-GLUT4myc cells

10 expressing isoform2 of AS160 and cells without isoform?2 of AS160 expression could
not be detected. These data suggest that isoform 2 of AS160 does not accelerate
glucose uptake within the examined time points.

Another potential reason for the enhanced uptake of glucose in the presence of
15 isoform2 of AS160 might be an increased amount of GLUT4 at the plasma membrane.
Translocation of GLUT4 is a key event in the induction of glucose uptake.

Example 8: Effect of MEKK/ERK inhibitor U0126

20 To study the role of mitogen-activated kinases (MAPK) in the negative regulation of
insulin-signaling as well as a contribution to insulin-resistance in skeletal muscle cells,
we examined the effect of 2 commonly used MEKK/ERK inhibitor U0126 ( Upstate Cat
No.: 18-147 : DeSilva et al., 1988) on glucose-uptake. Incubation of cells with the
MEKK/ERK inhibitor U0126 (10 pM, 20 pM) revealed a significantly improved uptake of

25 glucose after additional stimulation with 5 nM insulin. This effect mainly occurred in
cells expressing isoform2 of AS160 (Figure 13).

This finding indicates that the MEKK/ERK kinases also negatively influence insulin
signaling and glucose uptake in an isoform2-dependent manner in the cell model used.

10 Similar data were recently published by the group of J. Zierath (Bouzakri and Zierath,



.<210> 6 <211> 30 <212> DNA <213> Artificial <220> <223> Primer/Probe <400> 6 cagaaactgc
caaatttctc ctcgtcgact30 <210> 7 <211> 18 <212> DNA <213> Avrtificial <220> <223> Primer/Probe
<400> 7 gegtt¥eeeteticigtgl18 <210> 8 <211> 23 <212> DNA <213> ARGRIFERURP0824223>
Primer/Probe <400> 8 actcattgct gcaggtagat gag23 <210> 9 <211> 30 <212> DNA

54
2007} for a TNF-g induced insulin-resistance cell model, which specuiate that silencing
of especially MAPK4 could be a novel approach to restore appropriate insulin signaling
in skeletal muscie cells.

5 Example 9: Establishment of an insulin-resistance cell model

As in type Il diabetes peripheral insulin-resistance becomes immanent, we aimed to
establish a celi-based insulin-resistance model that allows studying the molecular
basis of insulin-resistance and in parallel aliows developing strategies to restore

10 Insulin-sensitivity. Cell-culture based models of insulin-resistance are already wel
established for adipocytes (Nelson et al., 2002; Greene et al., 2001) and L& myotubes
(Waigren et al., 2003).

in this model, cells were grown under high glucosef/insulin conditions (25 mM glucose
15+ 10 nM insulin) overnight to induce insulin resistance (Walgren et al., 2003).
Compared to cells grown under normal glucose conditions (Figure 14, left), glucose
uptake of celis treated with high glucose and insulin, is markedly reduced (Figure 14,
right). Expression of isoform 2 of AS160 slightly improves glucose uptake but is not

able to restore insulin sensitivity.
20

In-cell western blot analysis revealed that alsc under high glucose plus insulin
conditions AKT (Ser 473, Biosource Cat No.: 44-621G) and AS160 (Thr 642,
Biosource Cat No.: 44-1071G) are still phosphorylated in a dose-dependent manner
(Figure 15). However the phosphorylation signal is decreased t0 72% compared to

25 untreated conditions {normal Glc).

In addition, the effect of metformin under high glucose conditions was examined. For
this purpose metformin (800 uM) was incubated overnight under normal conditions and
in parallel under high glucose plus insulin conditions (25 mM glucose + 10 nM insulin).



<213> Artificial <220> <223> Primer/Probe <400> 9 ttctccatca ctgcactgtt cactggagct30 <210> 10
DE2007-034 final version.ST25.txt <211> 23 <212> DNA <213> Artificial <220> <223> Primer/Probe
<400> 10 acafcyyuaptigetattgta cgt23 <210> 11 <211> 19 <212> DNARCZ IR0 ot <220> <223>
Primer/Probe <400> 11 ggcactgtgg ttcctgcatl9 <210> 12 <211> 22 <212> DNA <213> Atrtificial <220>
<223> Primer/Probe <400> 12 caggcaccgc cagccactgt ct22 <210> 13

55
isoform2-expression was induced in all wells. Figure 16 shows that metformin
significantly enhanced basal glucose uptake under normal conditions. Additional
stimulation with different insulin concentrations with exception of 100 nM insulin did not
further improve glucose uptake under normai conditions, indicating that metformin has

5 no sensitizing effect.

Under high glucose plus insulin conditions metformin significantly increased basal
glucose uptake as well as glucose uptake after stimulation with 5, 10 and 50 nM insulin
(Figure 16, right). However, the maximum of glucose uptake under insulin-resistant

10 conditions does not exceed the basal levels after metformin stimulation, demonstrating
again that metformin action in muscle is independent from insulin-stimulated glucose

disposal.

Parallel examination of the phosphorylation status of AKT and AS160 under normal

15 und insulin-resistant conditions revealed that treatment of cells with metformin has no
effect on activation of AKT or AS160 (Figure 17). These data indicate that metformin
mediated effects do not depend on AKT or AS160 activation.

Example 10: Examination of GLUT4 translocation
20

Although the cell-based glucose uptake is very reproducible and allows for a highly
sensitive screening of compounds, it might still be improved for a high throughput
screening (HTS). One of the rate-limiting steps in this context is the usage of
radioactively labeled glucose in the uptake experiments. To provide an improved basis

25 for this assay in HTS screening, we examined the correlation between increased
glucose uptake and translocation of GLUT4 to the piasrha membrane.

For this purpose, a technique suitable for screening of compounds was applied. Laser-
scanning fluorescence microplate cytometry (ACUMEN technique, LIT) allows the
distinct multiparametric analysis of single fluorescent cells in microplates (Bowen and



<211> 5055 <212> DNA <213> Homo sapiens <400> 13 gcggccgcgg ggaccctcgg gaggtectge
ccgaggcgcec gecgggegcet tgectcggtg geatggggea gggetgetga ggageceggt gecggeagttg geggtgegec
cggcecggect gotgeattédistidtgagecg ageecggece cgggaageca gectggacce CAGFABALY Yecagecagaa
gcccgaggcg tgetcagege geccttectg ctagtcegte ggecacgeag atatctcgeg cttcatccac cgcageccga
cgaccccgag cgtggtcctc agcccaagga cccgecgecg agegeggagt geacagtttc ccgeggtgec ttcccgeace
agcgataagc ctgectatge ggeggcetgeg cgttgegtee ccgaacccgg aacagcecacyg tcgcagatgg tgaccctgea
ggaggatgcc gagectcega teggggtege ggeggegect ciggtgagge cectggagece ggticeggct tgeeetgget
gggcgccggM@@é\%@dz@g@Q&@ﬁtﬁ@%t&@&&%@ﬁj&@a@&f%@&@fﬁﬁﬁgﬁé@@é@@ﬁbcﬁgﬁtaaccc
gecctegect gregGISREDMIERAaInakasc ERNRAAIAN096a5E-1Ri0eas e saniag gegae gagagttatg

gagccgecca cgagecgggc gtetcagete gtggtac ggagtcat catgqe C gcccgagag
gtgatcctgg é@%ﬁ%ﬁ%@@&&ﬁ%&? 2%@3%%&%% E;%%Eaa %@t%g%ﬁ?é?ég é%c%?gaﬁggéﬁccgcgcc
acagaccccamfiEae0 Bk dunatiie usienc5iighocugedayiiitt 6 0giyithClgCalie wem Gipsiatatc
toractot s T e on Ofloagocty

: ctcaagcctc atcgatgac catggagaa gttcagcctg
cacgaacagd@gegeeipl 2 ehivya id g%@'géggﬁgg Si‘bﬁ%) é‘@ﬁd@%\&%ﬁb&édé@%ﬁc%ﬁﬁgctgaﬁ tggaggtggt
ggtgceeggydessneasagstannaigostaaGdtagaBiot 488ghichengadtttealatdg dutieted in

geoggggeeal 200 aecagecta celgaseack, GiGagatel Aeliccaton, dRgusitig gaagattotg1 260 getigatga
gcagcaggagﬁ?tggreg%g{}:cggtgc%\tgéag ta caccggc gthé%taacggalszo9 gagttcacga gggcagccag aaatcccage

cgcgacggag acacgcgagc gcacccagtc 1380 acgtccagec ctcggactcg gagaagaaca ggaccatgct cttccaggtt
gggcgatttg 1440 agattaacct tatcagtcca gacactaaat cagttgtgct agaaaagaat tttaaagata 1500 tctcctcttg

tictcagggt aRmagicaigtiggaithcidggtisaintgaigy dag st doagacme tggacitagh reagtarsttt gttatgtatt

ceagtgtgee ?glrc&%grt%g%%%%rane based GLUT4-myc-display. Cells were counter-stained with a

DNA dye (SytoxOrange) to confirm equal cell numbers.

As an additional control, the parental cell lines, L6-wt and L6-GLUT4-myc were

15 included in this experiment. The ACUMEN experiment revealed a significantly
increased transiocation of GLUT4 to the plasma membrane (~15 %) (Figure 18). As
expected GLUT4 translocation is already slightly induced after stimulation with 100 nM
insulin alone. Transiocation is also increased in cells that contain the AS160-like
expression cassette, but were not induced with doxycyclin. This phenomenon probably

20  resuits from a leaky promoter.

A graphic presentation of GLUT4 translocation obtained with the laser-scanning
fluorescence microplate cytometer (ACUMEN) is shown in figure 18. In these
histograms the curves represents the total number of detected cells stained with a

25 DNA marker (SytoxOrange). Cells left of the arrow shown in lighter grey do not display
plasma-membrane bound GLUT4. Cells right of the arrow shown in lighter grey
represent the population of cells that display the myc-tagged GLUT4 at the plasma-

membrane,

Example 11: Localization of GLUT4 and isoform2 of AS160



tggttgatga ggtaatgctg actctgaaac aggccttcag tacggcggct gccctgcagal680 gtgccaagac gcagattaaa
ctgtgtgagg cctgcccgat gcactctttg cataagctctl1740 gtgaaaggat tgaaggtctc tacccaccaa gagccaagct
ggtgatacag aglEMEL T8O cat cactgac agataatgag caagctgaca tctttgadid EGHEEEMHAH
atgaagccagl860 tcagtgacca ggaagaaaat gaacttgtga ttttacacct gaggcagctg tgtgaagccal920
agcagaagac acacgtgcac atcggggaag gcccttctac tatttcaaat agtacaatcc1980 cagaaaatgc aacaagcagt
ggaaggttca aacttgacat tctgaaaaat aaagctaaga 20§9 gatccttaac tagctccctg gaaaatatct tctcaagggg

agctaacaga atgagaggtc 2100 ggcttggaag tgtggacagt tttgaacggt ccaacagtct tgcttc%;]a aaggactact 2160
caccaggggdrutenaiveresssacatased agahisiscrasceppietie dh@ ip5aie I &%HB jaggattcc

gactccecgc QiiIaag A0URS AeakaaoHERBMSA 23 RRCCEGHU PAgRCRARGBYBAAkEIga atttgcagga
tgggagggct cagggtgtgc2340 gttccectct gctgaggcag agctccagtg aacagtgcag tgatggagaa
gggagaaaaddiehvggagnieatotateticageaatlgigtotd 2arjtgigtys doguassion gideeieene2#60 gecggatcte

ctggeggcag cgeatitlag {aBeaidriy iRAEAAALHER? 48 RElHRISRALYARAICEAPMI-alIY

acaggaacga getgctgcea ctgicceeec2580 Ictctccaac catggaggag gaaccgetgg ttatattect gtctggggag
gatgacci:agH@ﬂtﬁﬁ&é@gﬁﬁb&“’éﬁ@éﬂﬁ@g&a@dﬁ%éé’é&%@%&ﬁ@%ﬁa&&é‘%ﬁbg 3 Wtac2700

acca?tcaa?ttﬁtgtt@&té sdadie PR BagradecnalganakliGiangydgcaaguad ks Sulymgasdtyccagtccaga
aaagttaaat tagactatga agaagttagt gc taaet aaact
cagagetana R R BB a0 G R O e
aaggagttcc pasaegiiigetprigdisateddanamjgeiapetdrpioteneaititegdbergyaesipaiticctaat
aaacaacagG3aPclerigsrAlALciAlaasasaRtHgsIaEe ALSlnaS Igsinataemalangae3Re0 tegtggattt

el T ke
cctttgaaat goganaiiciatcatgtéty acetdggetr dcBfigctly BRAJHEGYy3BOmary antibodies

{monocional anti-myc, Santa Cruz, sc-40 and polyclonal anti-AS160 Upstate) were

incubated overnight. The secondary antibodies used are anti-rabbit Alexa488 to detect

isoform?2 of AS180 and anti-mouse A546 to detect GLUT4-myc. Incubation occurred

15 for 1 hour {dark). Cells were mounted in 15 pl Dako Cytomation Fluorescent Mounting
Medium (DakoCytomation), examined by confocal laser-scanning microscopy with
{_eica DM IRE2 and analyzed with Leica DM SDK software.

Pictures obtained are shown in Figure 21. The data indicate that isoform2 of AS160
and GLUT4-myc are both localized in the peri-nuclear compartment of cells under

20 basal conditions. Insulin stimulation (100 nM) induces the translocation of GLUT4-myc
to the plasma membrane. isoform?2 of AS160 protein remains in the peri-nuclear

compartment.
25
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t tgct
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ccagctgcat goti§téteadietthgeccgg gttggggggt cgtgectgga gagatccgea gYEgERSEAY A Hgtgatcc
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aattttaaag atatctcctc ttgttctcag ggtataaagc atgtggatca ctttggcttt1200 atctgccggg agtctccaga gectggactt
agccagtata tttgttatgt attccagtgt1260 gccagcgaat ctctggttga tgaggtaatg ctgactctga aacaggcctt
cagtacggcg13P@ Ees c agagtgccaa gacgcagatt aaactgtgtg aggcctgbet EHatyeaeietd 380 ttgcataage
tctgtgaaag gattgaaggt ctctacccac caagagccaa getggtgatal440 cagaggcatc tctcatcact gacagataat
gagcaagctg acatctttga aagagttcag1500 aaaatgaagc cagtcagtga ccaggaagaa aatgaacttg tgattttaca
cctgaggcagl560 ctgtgtgaag ccaagcagaa gacaca%qtg cacatcgggg aaggcccttc tactatttcal620
aatagtacaa tcccagaaaa tgcaacaagc agtggaaggt tCaaacttga cattctgaaal680 aataaagcta agagatcctt

aactagctcc Seigamaadicitatdidabp fgSaittdadiod aynatladhFgiio e riABgdeMyttttgaac

ggtccaacagygitgaitentB0mhgagragyaat-actcaccagg ggatictcca ccagggacac cgccagegte
cccaccgtccl860 tcagcettgge aaacgtttcc cgaagaggat tccgactcce cgeagtttcg aagacgggcal920 cacacgttca

gccacccacc ticaagcaca aagagaaagc tgaatttgca ggatgggagg1980 getcagggtg tgegttcece tetgetgagg
cagagctcca gtgaacagtg cagcaatctt2040 tcgtcagttc gacgcatgta caaggagagt aattcttcct ccagtcttcc

aagtcttcac2 GepatatpetiegofyBredina biamngee. &Lt kticlowesfhg &8 120 JRAPIBE faggtagac
tgtccccaca GlgaadRl R IPAIAC (GRlogREaa gggagaaaaa 2220 ggacctcatc tacctgcage aatgagtcce
taagtgtggg aggaacctct gtcactcctc2280 gccggatcte ctggecggeag cgcattttce tcagggttge ttctcccatg
aacaaatctc2340 cctcagcaat gcaacagcaa gatggattgg acaggaacga gctgctgcca ctgtccccec2400 tctctccaac
catggaggag gaaccgctgg ttgtattcct gtctggggag gatgacccag2460 aaaagattga agaaagaaag aaatcaaaag
aactgaggag cttgtggaga aaagctatac2520 accaacaaat cttgttactt cgaatggaaa aagaaaacca gaaacttgaa
gcaagcagag2580 atgaactcca gtccagaaaa gttaaattag actatgaaga agttggtgca tgtcagaaag2640 aggtcttaat
aacttgggat aagaagttgt taaactgcag agctaaaatc agatgtgata2700 tggaagatat tcatactctt cttaaagaag
gagttcccaa aagtcgacga ggagaaattt2760

10



ggcagtttct ggctttacag taccgactca gacacagatt gcctaataaa caacagcctc2820 DE2007-034
final version.ST25.txt ctgacatatc ctataaggaa cttttgaagc agctcactgc tcagcagcat gcgattctcg tggatttagg
aaggacgttt cctactcacc cttacttttc agtacagctt gggccaggac agctgtcact gtttaacctc ctgaaagcct attctttgct
ggacaaagaa gtgggatact gtcaggggat cagctttgtg gctggagtcc tgcttctgca catgagtgaa gagcaagcct ttgaaatgct
gaaattcctc atgtatgacc tcggcttccg caagcagtac tgatgtcgct gcagattcaa atgtaccagc tgtccaggct ccttcatgac
atctctacaa {Tlagetigaa gaaaatgaaa tcagccccag tctttatgct tcctcacatt gtttgectct cagttttcat taggatttgt
agccagagtt tttttcttca gggaactgaa gttatattca aggttgcact cagcctactg agacacttat aatggaatgt gagagctttg
aaaatattgt tgagtttcyl iaebtgpédi gasiBesich ganaiggasalzetagiidtiasccopaitittt titctélageapgitggatgcc
tatgaggtgg aatatcatgt gctacaggat gagcttcagg aatcttcata ttcctgtgag gatagtgaaa ctttggagaa gctggagagg
gccaatagcc aactgaaaag acaaaacatg gacctcctag aaaaattaca ggtagctcat actaaaatcc aggccttgga

atcaaacctg(gpaaateHitdgacoagage gracasnsitsaagidiiloatcagyatc0kDgdacapgadmaedigldik e
atcaaaagac agtggagcaa ctegggaagc, tgctgeeege ggatgetcta gtcaattgtg acctgttget gagagaccta
aactgcaacc ctaacﬁfa%,lg’z;{l c%%’ﬁag ig%aétg’é‘fa%garce%?a a%gltag}f %&%ﬁ%?ﬂ 11> 1264 <212> PRT
<213> Home) sapigiestifiig= 23 1eebEdncP e ProtSeanteys tieiinlAsmGlptiie AdéoPai HiBPro Leu

151015 Glu Pro Glu Pro Gly Val,Ser. Ala GIn Pro Gly Pro Gly Lys Pro Ser 202530,Asp Lys Arg Phe
Arg Leu Trp Tyr VA1) @RS B8 B NBE RS9 ﬁgeir)éy#} P E@uS]Ig?g?l\Wé]tliaﬁJ TDfr%or Trp Leu

Met Ala Glu lle Argl#rgiSRb5&0uAILSef £inll, yehPhranGhe Ailena Iyt dByseGly Ated3rosplakdla Arg
65707580 Glu val Tje Leu_.val Leu Ser Ala Pro Phe ?e%fé%%ccys val Pro Ala 859095 DE2007-034 final

version,5T25.txt PTOERP AR &R A eELE &? GNPYR SEPMRIS T hr Gin Pro 100105110 nn Pro
Ala Val Phe lle Phg) GlgddiscodnA oGl K TieuberrAeg dUEI20k2protein, said AKT substrate

160kDa-like protein being:
{a) encoded by a nucleic acid comprising SEQ 1D NO: 1 or 22;
(b) encoded by a nucleic acid encoding a protein comprising SEQ D NO: 3
or23; or
{c) a functional derivative or variant encoded by the nucleic acid of a) or b),
said derivative or variant having at leat 95% sequence homology and
lacking either the amino acid residues 678 to 740 or the amino acid
residues corresponding to residues 733 to 740 of AS 160kDa isoform 1,
and
(ii) an inducible promoter providing controllable expression of the gene wherein the
activation of the AKT substrate 160kDa-like protein in a cultured cell effects the

detectable signal.

2, The method of claim 1, wherein glucose uptake of the cell is increased or decreased,

preferably increased.

3. The method of claim 1 or 2, wherein the substance alters glucose uptake and/or
- GLUTH4 translocation to the plasma membrane in at least one, two or three insulin- sensitive

tissues.



Phe lle His Asn Ser His Asp Leo Thr Tyr Phe Ala Tyr Leo lle Lys 130135140 Ala Gin Pro Asp Asp Pro
Glu Ser GIn Met Ala Cys HIS Val Phe Arg 145150155160 Ala Thr Asp Pro Ser Gin Val Pro Asp Val lle
Ser Ser lle Arg GIn 165170175 Leo Ser Lys Ala Ala Met Lys Glu Asp Ala Lys Pro Ser Lys Asp Asn
180185190 Glu Asp Ala Phe Tyr Asn ser Gin Lys PA&GIu val Leo Tyr Cys Gly 195200205 Lys val Thr
Val Thr His Lys Lys Ala Pro Ser Ser Leo lle Asp Asp 210215220 Cys met Glu Lys Phe ser Leo His Glu
GIn Gin Arg Leo Lys lle Gin 225230235240 Gly Glu Gin Arg Gly Pro Asp Pro Gly Glu Asp Leo Ala Asp
Leu Glu 245250255 val val val Pro Gly Ser Pro Gly Asp Cys Leo Pro Glu Glu Ala Asp 260265270 Gly
Thr Asp Thr His Leo Gly Leo Pro Ala Gly Ala Ser Gin Pro Ala 275280285 Leo Thr Ser Ser Arg Val Cys
Phe Pro Glu Arg lle Leo Glu Asp Ser 290295300 Gly Phe Asp Glu GIn Gin Glu Phe Arg Ser Arg Cys
Ser Ser Val Thr 30530345320 Gii%ah CitmAtsAk8 ¥alhlisGIuEY SenGiniysSenGin. @zae%ag

325330335 Arg Arg His Ala Ser Ala Pro Ser His Val Gin Pro Ser Asp Ser Glu
muscle and/or liver.

5. The method of any claims 1 to 4, wherein the substance alters glucose uptake and/or

GLUT4 translocation to the plasma membrane of a hepatocyte, an adipocyte and/or a skeletal

muscle cell.

6. The method of any of claims 1 to 5, wherein the AS160-like protein is mammalian

and preferably human AS160-like protein.

7. The method of any of claims 1 to 6, wherein the AS 160-like protein 1s isoform 2 of
AS 160.



340345350 Lys Asn Arg Thr Met Leu Phe Gin Val Gly Arg Phe Glu lle Asn Leo 355360365
0E2007-034 final version.ST25.txt lle Ser Pro Asp Thr Lys Ser Val Val Leu Glu Lys Asn Phe Lys Asp
370375380 lle ser Ser Cys Ser GIn Gly lle Lys His Val. Asp His Phe Gly Phe 385390395400 lle cys Arg
Glu Ser Pro Glu Pro Gly Leu Ser GIn Tyr lle Cys Tyr 405410415 val Phe Gin Cys Ala Ser Glu Ser Leu
Val Asp Glu val Met Leu Thr 420425430 Leu Lys Gin Ala Phe Ser Thr Ala Ala Ala Leu Gin Ser Ala Lys
Thr 435440445 Gin lle Lys Leu Cys G[lu Ala Cys Pro Met His Ser Leu His Lys Leu 450455460 Cys Glu
Arg lle Glu Gly Leu i Bro e LAy Rl S\ Palihs w8 FodT 3480 S PRIG LISt Bet Yer Leu
Thr Asp AsnA3Ju £8in Ala Asp lle Phe 485490495 Glu Arg Val Gin Lys met Lys Pro Val Ser Asp Gin
Glu Glu Asn Glu 500505510 Leu val lle Leu His Leu Arg Gin Leu Cys Glu Ala Lys Gin Lys Thr
515520525 His Val His lie Gly Glu Gly Pro Ser Thr lle Ser Asn ser Thr lle 530535540

9. The method of any of claims 1 to 8, wherein the AS 160-like protein comprises or

consists of the sequence encoded by SEQ ID NO: 1 or 22.
10.  The method of aﬁy of claims 1 to 9, wherein the test system is in a cell.

11.  The method of claim 10, wherein the cell 1s a skeletal muscle cell, an adipocyte and/or

hepatocyte, particularly a skeletal muscle cell.

12.  The method of claim 10 or 11, wherein the cell is a celi. from a cell line.

13. The method of any of claims 1 to 12, wherein the detectable signal is the amount of
AS 160-1ike protein expressed in a ceil, phosphorylated AKT, phosphorylated
AS160-like protein, GLUT4 translocation to the plasma membrane, GLUT4

distribution in a cell or glucose uptake by a cell,

14, The method of any of claims 1 to 13, wherein the test compound is provided in the

form of a chemical compound library.

15." . The method of any of the claims 1 to 14, wherein the method is carried out in a

robotics system.



Pro Glu Asn Ala Thr Ser Ser Gly Arg Phe Lys Leu Asp lle Leu Lys 545550555560 Asn Lys Ala Lys Arg
Ser Leu Thr Ser Ser Leu Glu Asn lle Phe Ser 565570575 Arg Gly Ala Asn Arg Met Arg Gly Arg Leu
Gly Ser Val Asp Ser Phe 580585590 Glu Arg Ser Asn Ser Leu Ala Ser Glu Lys Asp Tyr Ser Pro Gly
Asp 595600605 Ser Pro Pro Gly Thr Pro Pro Ala Ser %o Pro Ser Ser Ala Trp Gin 610615620 Thr Phe
Pro Glu Glu Asp Ser Asp Ser Pro Gin Phe Arg Arg Arg Ala 625630635640 DE2007-034 final
version.ST25.txt His Thr Phe Ser His Pro Pro Ser Ser Thr Lys Arg Lys Leu Asn Leu 645650655 Gin
Asp Gly Arg Afa Ginl&tynea1odrer suriveste sty dulsrg aoms $ép 68085 rsEiad s smrtgd ser Asn
Leu Ser Ser VahAromya:Metul ¥Ee¥aiRd 5680685 Glu Ser Asn Ser Ser Ser Ser Leu Pro Ser Leu His
Thr Ser Phe Ser 690695700 Ala Pro Ser Phe Thr Ala Pro ser Phe Leu Lys Ser Phe Tyr Gin Asn
705710715720 Ser Gly Arg Leu Ser Pro Gin Tyr Glu Asn Glu lle Arg Leu met Glu 725730735 Lys Gly

Glu Lys Gly Bro HisA eu:Ria:élarbyanMelenefi ExgoN @ ifibstance for improving glucose uptake
and/or GLUT4 translocation to the plasma membrane of a cell, the test system comprising a
gene coding for the AKT substrate 160 kD A-like protein (AS160-like protein) or functional
variant thereof; and an inducible promoter providing for controflabie expression of the gene,
wherein the activation of AS160-like protein or functional variant thereof effects a detectable

signal and wherein the AS160-like protein is defined as in claim 1. -

18.  The test system of claim 17, wherein the test system is located in a cell, particularly a

genetically engineered cell.

19.  The test system of claim 18, wherein the gene and/or the promoter is/are introduced

into the genetically engineered cell.

20.  The test system of any of claims 17 to 19, wherein the inducible promoter is a

tetracycline-inducible promoter.

21.  The test system of any of claims 17 to 20, wherein the test system is further defined

as in any claims 3 to 11.

22, Use of a tests system comprising AS160-like protein for the identification of a
substance altering, particularly improving, glucose uptake and/or GLUT4 translocation to the
plasma membrane of a cell, wherein the test system is further defined as in any one of claims

3to 13 and 14 to 21, wherein the AS160-like protein is defined as in claim 1.



740745750 Glu Glu Pro Leu ser Leu Leu Ala Gly Ser Pro Gly Gly ser Ala Phe 755760765 Ser Ser Gly
Leu Leu Leu Pro Thr Asn Leu Pro Gin Gin Cys Asn Ser 770775780 Lys Met Asp Trp Thr Gly Thr Ser
Cys Cys His Cys Pro Pro Ser Leu 785790795800 Gin Pro Trp Arg Arg Asn Arg Trp Leu Tyr Ser Cys
Leu Gly Arg met 805810815 Thr Gin Lys Arg Leu Lys Lys Glu Arg Asn Gin Lys Asn Gly Ala cys
820825830 Gly Glu Lys Leu Tyr Thr Asn Lys Ser Cys Tyr Phe Glu Trp Lys Lys 835840845 Lys Thr Arg
Asn Leu Lys Gin Ala Glu Met Asn Ser Ser Pro Glu 1§8-850855860 Leu Asn Thr Met Lys Lys Leu val
His val Arg Lys Arg Ser Leu Gly 865870875880 lle Arg ser Cys Thr Ala Glu Leu Lys Ser Asp val lle
Trp Lys lle 885890895 Phe lle Leu Phe Leu Lys Lys Glu Phe Pro Lys Val Asp Glu Glu Lys 900905910
0E2007-034 final version.ST25.txt Phe Gly Ser Phe Trp Leu Tyr Ser Thr Asp Ser Asp Thr Asp Cys Leu

915920925 e Asp; Q5 RYT bk EH U PEMIAAS AINLENRSE 50 RHRPRI RS

diabetes, wherein the test system is further defined as in any claims 3 to 13 and 14 and

wherein the AS160-like protein is defined as in claim 1.

24. Use of a cell heterologouslty expressing AS 160-like protein or a functional variant
thereof as or in a model for type 2 diabetes, wherein the test system is further defined as in

any daims 310 13 and 14 to 21 and wherein the AS160-like protein is defined as in claim 1.

25.  The method, use or test system according to any of the preceding claims 9 to 24,

wherein the AS 160-like protein is isoform 2 or isoform 3 of AS160 protein.

26.  Anisolated polypeptide
(1) encoded by a nucleic acid comprising SEQ ID NO: | or 22;
{i1) comprising SEQ ID NO: 3 or 23; or
(iii)  a functional derivative of (i} or (ii), said derivative having at least 95%
sequence homology and lacking either the amino acid residues
corresponding to residues 678 to 740 or 733 to 740 of AS 160kDa isoform
1.

27.  Anisolated polynucleotide comprising the polynucleotide sequence according to
SEQ ID NO: 1 or 22 or encoding a polypeptide comprising SEQ 1D NO: 3 or 23 or encoding
a protein having at least 95% sequence homology with the polypeptide of SEQ ID NO: 3 or
23 and lacking either the amino acid residues corresponding to residues 678 to 740 or 733 to

740 of AS 160kDa isoform 1.



Leu Leu Ser Ser Met Arg Phe Ser Trp lle Glu Gly Arg Phe Leu Leu 945950955960 Thr Leu Thr Phe
Gin Tyr Ser Leu Gly Gin Asp Ser Cys His Cys Leu 965970975 Thr Ser Lys Pro lle.Leu Cys Trp Thr Lys
Lys Trp Asp Thr val Arg 980985990 Gly Ser Ala Leu Trp Leu Glu Ser Cys Phe Cys Thr Val Lys Ser
Lys 99510001005 Pro Leu Lys Cys Asn Ser Ser Cys met Thr Ser Ala Ser Ala Ser 101010151020 ser
Thr Asp Leu Thr Cys Arg Cys Arg 'he Lys Cys Thr SF:‘5§%S 102510301035 Pro Gly Ser Phe Met Thr lle
Thr Glu lle Ser Thr lle Thr Leu 104010451050 Lys Lys Met Lys Ser Ala Pro Val Phe Met Leu Pro Pro
Gly Ser 105510601065 Ser His Cys Leu Pro Leu Ser Phe His Asp Leu Pro Glu Phe Leu
107010751080 lle Leu Phe Phe Phe Arg Glu Leu Lys Leu Tyr Ser Arg Leu His 108510901095 Ser Ala
Tyr Ala Ala Lys Arg His Leu Trp Asn val Arg Ala Leu 110011051110 Lys lle Leu Leu Ser Phe Leu Lys
Thr Arg Tyr Leu lle lle Pro 111511201125 Leu Lys Trp Lys Lys Leu Leu Pro Arg Phe Leu Arg Trp lle

Phe 113011351140, & $@%erab SR LI ME WY Boly B4R 'R MRD/R THiAS:



114511501155 met Ser phe Arg Asn Leu His lle Pro Val Arg lle Val Lys Leu 116011651170
DE2007-034 final version.ST25.txt Trp Arg ser Trp Arg Gly Pro lle Ala Asn Lys Asp Lys Thr Trp
117511801185 Thr Ser Lys Asn Tyr Arg Leu lle Leu Lys Ser Arg Pro Trp Asn 119011951200 Gin Thr
Trp Lys lle Phe Arg Glu Arg Pro Lys Ser Lets Ser Gly 120512101215 Pro Trp Asn Lys Lys Lys Trp Leu
lle Lys Arg Gin Trp Ser Asn 122012251230 Ser Gly Seg&ys Cys Pro Arg Met Lets Ser lle val Thr Cys
cys 123512401245 Glu Thr Thr Ala Thr Lets Thr Thr Lys Pro Arg Glu lle Ser His 125012551260 Asn

29. A cell stably or transiently transfected with a poljrnucledtide according to claim 27,



