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‘?SE%SW}SWWE 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%g ?c% %%‘??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 ) onlslisaihdetiaiing QLYasiRbbRYIBE:ALINY, W36 SiLE NG Bomalagy2nd lagking either the
lues corr

amino acid rFsCidéJes §7 to 740 Iﬁ.r the amino acid residues sponding to residues t0 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, wiresdinsitheptesttysian isduotheriaeiingd asabayse et NG AT HEYlIKe Projein is defined

as above. comprising o

(a) contacting a test system comprising AKT substrate 160kDa-like protein (AS160-like
protein) or functional variant thereof with a test substance, and
(b) identifying a test substance as a substance altering glucose uptake and/or GLUT4
translocation to the plasma membrane of a cell by detecting a signal indicati\;e for
altered glucose uptake of a cell, wherein the signal correlates with glucose 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 fourth 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-like protein is defined as above. In a fifth agpect, there is provided the use of a cell
heterologously expressing AS160-like protein or a functional variant thereof as or in model for type 2
diabetes, wherein theaféé;t system is further defined as above and wherein the AS160-like protein is
defined as above. (if) aagikitiaiie gt dineteriprprodite danristibte dypotypeptitiai{e) meodbe-fiy thaucleic
acid comprising SEQ 1D NO: 1 or 22; (ii) compris] ID NO. 3 or 23 or (jii) & functional derivative
of (i) or (ii), said d&f X‘i’i%“h%é%é%ﬂég e ?é%%gﬁ%ge?‘ﬁ&‘}% By ark '{%ﬁgnéegi%g?ct{ﬁggmino acid
residues correspoaetiagdsle egiflales 678 to 740 or 733 to 740 of AS 160kDa isofoan 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 9959 BRI 0SSP ERIRS e P H SHESIBJ) it derifrstigrepitirubiSEO DN VI B0 8 Hptake
lacking eithey the-aMine acid fesities curesRRndiRg IR FesiduesA7 #0440 AechBIRpFALEEAS
160kDa isoform 1. Ib In an eighth aspect, there is provided a cell heterologously expressing the

polypeptickeas sfinedoalsve i aubmttadpliDhdibeiamoisiidéd HoOsamear patsnsHayal
transfected, with, &RANAUCIEAHIR RS HRfiBRARRIME  NETA Hdr B RFRER LA Biobeigs fagllitus is a

metabolic disorder characterized by hyperglycemia and other signs, as distinct from a single illness or -
condition. Whersiroid mnﬁ@@mﬁbé@ﬁk@@é@ﬁ@g farstional Y 35 A braniiseteds g/ delectahpe 2, and
gestational,diabaies (RN FHD g ShedngdsranaRcssivebishdpave similar signs, symptoms, and
consequences, but different causes and population distributions. Ultimately, all forms are due to the
beta cells gf sherpaBssensbeirpunrbletie podusesfficient tosidisitg pesonkbypsaegiyoetwa. Type 1
s usually %%@&%WMB%@@%H&M SHBEPAIRAIG eI EL SRR BIgAGgTinsUin. Type 2 s

characterized by tissue-wide insulin reS|stance,§art|cuIarI 0 msulin-sen?iti e t(iﬁ,ueg, comprising
adipose tid&Rs/oRolHRdeIRlrSEF MTBRR SRR e Wi Iﬁeifegbﬁ}f%ﬁﬁ%éss 058RS & loss of beta
cell functicrboBe statieinahel rbiedks wivisiaistdees 2s@idiEtes, in that it involves insulin resistance
paused by hormones o_f_pregnancy. WO 2009/015808PCT/EP2008/006024 2 Types 1 and 2 are
incurable ghiopic-Qaditions. D AWERGRD JeatRzRIR A A Mefaardrl Adambigation of

dietary treatment an edicaments including insulin supplementation. 5 Dlabeées can cause many
complicatiGHRSLRH¥RE ﬁﬁ&?&f?ﬁe‘?ﬁ%{?%fﬁdﬁ%8%’?&35‘r‘?1§ﬁﬁ?§f&?8'}ﬁ9pa€r8§?ﬁ%ﬂ} BT SBFous
long-term é&tifHidstiontimeslddinedrgiebastular disease (doubled risk), chronic renal failure (diabetic
nephropathy is the main cause of dialysis in developed world adults), retinal damage (which can lead
to blindness apdishe Mast slpiean ceuse aLadylpigseyLIBRAGH /R Weids developed
world), nerve dlamaie {p several kin ss and microvascular damage, which may cause erectile .
dysfunctiod {H*HIeREhEERAHESRRI A RRITHE B &Y FRSIM Y BEIGE UM CRAPRIERARY H%f\’étg?,r can lead to
gangrene wifickdcarnbegriad arnpetation Ste-lkadintpivas sefobnen abavematic amputation in adults in
the developed world. '

In a sixth aspect, there is provided an isolated polypeptide
(i) encoded by a nucleic acid comprising SEQ ID NO: 1 or 22;
(ii)  comprising SEQ ID NO: 3 or 23; or
(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.



15Because insulin is the principal hormone that regulates uptake of glucose into most cells from the
blood (primarily muscle and adipocytes), deficiency of insulin or the insensitivity of its receptors plays a
central role in all forms of diabetes mellitus. Insuli®is released into the blood by fl- cells in the
pancreas in response to rising levels of blood glucose (e.g., after a méal). 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 fo g combination of defective insuli ion and
insulin reSi&LAEE %??%%é@?ﬁﬁ%ﬁfﬁlv'égﬁgiﬁ\%@%?rﬁlg% in-Senaiive Stgﬁ §!y6§P%%%Igagrl§/g§é%§dipose
tissue, livaiosdd 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
re"ersefjn%ﬂiMﬂ%@%éﬂftﬂé?@%%%;aéwamaﬂé%ﬁw%Mémpwmy&w-ﬁﬁe@wyﬁmaﬁs@lH@e glucose
production by the liver, but as the disease progresses, the impairment of insulin secretion worsens,
and 30 tH&H58GHE eplacement of insulin often becomes necessary. WO
2U091015808PCT/EP2008/006024 3 Usually, type 2 diabetes is first treated by attempts to change
physical agtivity ethekeirigensmally to decrease carbohydrate intake), and weight loss. The usual next
step, if necessary, is treatment with oral antidiabetic drugs. As insulin production is initially 5only

moderately impaired in yRe2iahelicsisridredicationaansiifhr uppsk iniarrygdasulin production,

- to regulate inappropriate release of glucose by the liver and to substantjally attenyate insulin
resistancé’Q“~°Aé§&ﬂ?&'@ﬁ&iﬁﬁeﬁﬂ@\edigﬁéf%griﬁoé‘gm?ﬂﬁg Reerigrrah gﬁﬁ%ﬁ%@%ent insulin
10sensitiviyoghadippsedissieidives endistetasalypuscigpenay=prbtiesttietatdiabeales prevent
progression of the disease. According! irst obj the i | stand the
molecuIafcbcg&rg’?ggﬁ'gqﬁ\%ﬁ%nc? Pnc%%@(}sa??n%ﬁ%oﬁ%ﬁﬁfr?ﬁ%%‘ r%%%fg?@%%ﬁggébr new
15potentibl:tidiffpsen prosesy andulirpslaticnidistandions. phtiririnyadffeens srsreriatifuscle, adipose

tissue angigr, livat whichhare e HaiinaHbn$e pridRissHR e WBHHNE srévennovel isoforms
(isoformshz and13) of AKT substrate 160kDa (AS160, .
yperglyCemia, :

Type 1 is usually due to autoimmune destruction of the pancreatic beta celis which
prod&ce 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.



also referred to as Thc1D4 or AS160, isoform 1) have now been identified by the 20inventors. In the

following, the ()A)a%&g like protein”, refers to either or both novel is O i.e. to
isoforms 2 ancgeor Accordlng to one embodiment, the term "AS160- Ilkg%%'?é%wr%ers 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 to
isoforms 2. AS160, 25isoforms AS160, isoform 2 & expressed in the six main insulin-sensitive tissues,

L.e. adipose figsue ¢ iyer oskeletal musclerhigartoREAIBRNB R BUSHiFsUR MReS Figne 2 A, B). In

contrast to this, the isoform 1 of AS160, is predominantly detected in skeletal muscle and heart. The
third |soforrr'|1§ﬂ§&’6'@af§9%‘i’ﬁ7‘§) qm@%ﬂ ﬁf?ﬁi%ﬁeﬁtmﬁﬁ?é“iﬂ§%if§6’1?f§ﬁl|9%?§ssed in heart

and skeletalimauscleufligueatatioh. As an 30ineffective insulin action is a hallmark of type 2 diabetes,
AS 160-like protein provides a WO 2009/015808PCT/EP2008/006024 4 novel target to study the
molecular basis of insulin-resistance in insulin-sensitive tissues. Additionally, AS160-like protein may
be used to |dent|f§%§ubstances which could improv ngcose uptake, and therefore insulin sensitivity, in

the relevantti85Rs SHAPSH ERSYFINP RN S ﬁﬁmﬁwgﬁﬂﬂﬂo%ﬁ\ﬂ@%ﬂolvmg
AS160-like pesriedtotergpeasificldoiel ediond sdbsi@yinginipaationsdhasidstance with the

respective signgly %‘?é‘r%'i%@%%t@é&glﬁlé‘& ‘?féﬁé?r%ﬂ%%}’c IEnk ﬁ%@gﬁ%w h %*Eﬁg&%gﬂ .EE “'ated

S|gnal trans UCtIOFl relating to ke protein Involves P ation o

involvementeiP 3¢ §P eRdighaselnafy Ritner MRk i@NFﬁé§§§”@Jr‘i’@m&%&{9’C¥h§qﬂ\9@$ﬁdﬁs found that
overexpressmﬁcsateesséﬁpréilﬂ@e@ﬁ}ﬂ%u'@hﬁfﬁaaﬂ@@@bg@nﬁmwmﬁﬁéﬁwm iotheialagagaembrane

and increas Iucose LLBeSake T also Gﬁnd th ;i }é tem mvolvnllgﬁéswo I|ke teln may
be useélgto cl%("}gquco d’ﬁ‘a’ke tlfm (o el ngede B icularly :
important fomsdme&srﬁmm‘mﬁﬁocﬂme (dnmf&nm()lalw poswliteisiinth dtaperiifyr cheetewisnent and/or

prevention qfiRheRs oAUeAIEASEds Wgcierieahivg 'e&n%aaﬁé%&eit@wca% in the blood.

Accordingly, testing a substance capable of altering, particul ar%lm roving, gl ucose uptake under this
e de

condition (h} Wrﬂfd}%téaumatlc amputation in adulits in veloped worl

15 Because insulin is the principal hormone that regulates uptake of glucose into most
_celis from 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.



20beneficial for the identification of a new therapeutic. Accordingly, AS160-like protein may be used in

a method of ic@gt%i@&%@ubstance altering, particularly increasing, glu%@%ﬁﬁ@ cell and,
e abetes. e

therefore, having a potential for the treatment or prevention of type 2 di refore, the
present invention provides in a first aspect a method of identifying a substance altering glucose uptake
and/or GLUTA4 translocation of a cell comprising (a)contacting a test system comprising AKT substrate
160kDa-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. S"AJigrnNg @HE%SE%@&@EQE%@HH@@B? SO8HAE 9 BrRRgeHYsiBreRdiRmyNBRNSaA change,
either increase or' decrease, of glucose uptake of a cell.gretepﬁgcléth% Iucos? ueglgtake of.a cell is
increased. IW%@H%M%‘frﬁﬁ%@aﬂw&/@tﬁtmﬁkﬁ%a@ QAN SaRe P BUA R 18R, T e. to
decreased oriwreaseid ncatmgrangtindmicactidtabkti€ tregrube sesufitagkedicioriboititdlgted with the

(test) sL%bst%%%ﬁ%%%gé@ﬁ%%gﬁﬁggﬂgg{aggﬁ&g%ﬁpmegmim%%fg{matﬁgg&@] {5-9. the same cell

not contacted he (te . he person skilled in the art knows statistical procedures to
assess whelherayfoiReHlie @ wdusipmiikargpFedrenprrifatasieasr Phakisese SHeret 8¢t or

chi-squareqm&%tmlgg@mmpmﬁar@g{kt@ﬂeetest methods). In a preferred embodiment of
increased glucose uptake, the glucose uptake of a cell amounts to at least 110 %, preferably to at
least 125 %, more preferably to at least 150 %, 160%, 170%. 180 % or 190%, still more preferably to

at least 200% and most 20preferab%%) at least 300 % of the control. As detailed above, for the
treatment o SREINAEHEFMEPESS dirlrtesm 98 halR Slans: iIRRSTHRIMIMRBYRMALLBSE Bptake of an

insulingensiévritighyer Aspordinghud! iIvgrefersditatihedesthad plthecinueatioaraliows for the

identification of a §ubstance .
prevent progression of the disease.

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



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- sensitive tissue(s).
Examples of insum <ehiifive tissues include, without limitation, adipose t'ijs'réﬁ%z P%? %feletal muscle,
pancreatic tissue, myocardium, vascular smooth muscle and active mammary gland. WO
2009/015808PCT/EP2008/006024 6 However, the six main insulin-sensitive tissues are adipose
tissue, liver skeletal muscle, heart, brain and panereatic tissue. Accordingly, the substance preferably

aers, more, AIFTAA CIERRR-HIOSEARIALE 1) ALITRSINR, AR andygeS0r ik or more

of these tissues, i.e. adipose tissue, s tal muscle, heart, brain, pancreatic tissue and/or liver. If

glucose uptélﬁé%salféi@HOWEYeP&c\bw(?déﬁ%ﬁ%'Wm@ﬁéﬁi}’@ %F@%WOSHES*@P%HWB any of:

adipose tissygylivipipRRaryiiRiods, InAakscate tirsun ey Bkalpiabimviglen thelusesenuptakeds 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 insulin-sensitive tissues as listed above. If glucose uptake is altered, preferabl increased, in
three tissue&aiBAESING Bbtiveinkgesibiaprgralifasedisice, ARAGIEMN dPYRIEG P §rkKsr any other

combinationyphkFRRePE uh@rﬁh@wh&i@@tﬁmmtnsmaylﬁgaﬁ@sawam@su%@ bsthabeonRe metake is
altered, preferabl increa acéln four |ssu% this cou beritflcéres Wg?e Oaa.g ipgse | tlsgnu liver, skeletal
muscle and t?r%ﬁﬁ 'P’%ﬁ)% rF"c% BHTRHREH OY25f0 TS ove- SIX main msu in-sensitive
tissues. WOn20BAIN38a8R GiT/RPRaTsagEoR®Ating to AS160—like protein involves

phosphorylation of AS160 and AKT, involvement of PI3K (PI3-kinase) and MEKK/ERK

10 kinases. Unexpectedly, the inventors found that overexpre_ssidn of AS160-ike results
in enhanced franslocation of GLUT4 to the plasma membrane and increase in glucose
uptake.,

They also found that a test system involving AS160-like protein may be used to study
15 glucose uptake of cells under high glucose conditions. This may be particularly
important for a diabetes model or for the identification of a suitable therapeutic for the
treatment and/or prevention of diabetes, as this disease is characterized by increased
ievels of glucose in the biood. Accordingly, testing a substance capable of altering,
particularly improving, glucose uptake under this condition (high glucose) might be
20 beneficial for the identification of a new therapeutic.

Accordingly, AS160-like protein may be 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



If glucose uptake is altered, preferably increased in five tissues, this could be, for example, adipose

tissue, liver, 55%621@,'9%}%@9, brain and heart, or any other combination %I@)ﬁﬁ&%ﬁﬁove-listed SiX
[

main 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, glucgse uptake in at least one, two or three of these cell
types, i.e. adipocytes, hepatocytes and/or skeletal muscle tocells. If gl ake js altered,
preferably ir(gjgieas‘ge{‘]2 ﬁ fﬁ%ﬁ ac%ﬁysbﬂe)?? xRl %Lé{,;n%rngﬁfrﬁ%ﬁlg%?%%%%%éﬁe%, %égg‘{%'?ytes, heart
muscle cell$3hdTifoinangetstisariraasl beltistpeinaalropakislieaiive o eremsal¥sm§lucose uptake is
altered, pref&ggatp(lé( #rgregged, in two cell types, this could be, for example, adipocytes and
hepatocytes; adipocytes and skeletal muscle cells; or  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 types, this could be, for example,
adipocytes, Heéissinrgtecrandpickerilanedcie thelsuriean pbife Presali Mt Measbcve listed main

cell types prgsapfdndiffesindnaise B ulinreansithrgizede s pakoisiedabpysetbalyense uptake is
altered, preferably mcreaseg in four, five or more of the main cell types as listed above for the six main
insulin-sensfyefedIRakaRE 2478 'BRPESR%ination of four, five or more of those cell types. WO
2009/015808PCT/EP2008/006024 8 As detailed above, the method of the invention involves a test
system comprising AS160-like protein. Acording to one embodiment (isoform 2 of AS160), AS160-like

protein is defived &amRAKT e BsbaiR LIRS AR EbovbeiRiké FanBRitsariad 5160 the
sequence encoded b}/ exons 11 and 12 in AS160 is mi sig(ifgéAsmo-like Proteirt]ésce also Figure 1).

Accordiflg t&& Sthib6HT NSEYORAESIP AL &Y GiRL RTeR ARG om AKT
substrate 162kiRaidSii60hevtestisuibstampisisignificandi 80yeherdughen ceskaiiyelyothan.

Additionallyt?&%ﬁ@ﬂh?%ﬂ%?&@%@_%ﬂﬁ%ﬁl‘?}ﬁ detpliad PRINNAQAERD (ptiTs ubgl ate 160kDa;

NM_014832 (EMBL)) was originally identified as a substrate of the protein kinase AKT in 313
adipocytes (ReIRRNetdlehindbs aHiRRSletinical BRFRHLERIBPRSSPRYBH AW DIAINCS AR in
skeletal musgigsriehRaiceiffeienanorh eaansiinsslich aoSamsiars otest@ABhi-squared test (see

(5'am"}%’imi%%%°é‘?{é‘rh% yhoxamide L %R'methadS)-

in a preferred embodiment of increased glucose uptake, the glucose uptake of a cell
amounts to at least 110 %, preferably to at least 125 %, more preferably to at least 130
%, 160 %, 170 %, 180 % or 180 %, still more preferably to at least 200 % and most

20 preferably to at least 300 % of the control.

As detailed above, for the treatment or prevention of type 2 diabetes it is particularly
imporfant to modify glucose uptake of an insulin-sensitive tissue. Accordingly, it is
preferred that the method of the invention allows for the identification of a substance
25 altering, preferably increasing, the glucose uptake in at least one, preferably at jeast
two, more preferably at least three or at least four or at least five or at least six insulin-
sensitive tissue(s). Examples of insulin-sensitive tissues include, without limitation,
adipose tissue, liver, skeletal muscie, pancreatic tissue, myocardium, vascular smooth

muscle and active mammary gland.



15 ribonucleoside, cAMP-dependent protein kinase (CAMPK) activator) increase phosphorylation of
AS160 on two_sj 88 and Thr 642) which lie in characteristic mojj I r AKT
phosphorylatigig(ggéé % /T) (Kane et at, supra). A prominent feature o#%@%%%’%% Oeggpresence of a
GTPase activating domain for Rab proteins. These small G-proteins are required for membrane
trafficking. In this context, 20 recent data provide evidence that AS160 links signals downstream of
AKT with the insulin-stimulated translocation of GEUT4 (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-teigldiatFiRHE A oh&at- I3 dindisaiing aesiial dhe ampnptiebAS 160-sgemenot to be

rate-limiting (Zeigerer et al., 2004; Sano et al., 2003). Experiments with mutant AS160 (containing 4

mutated phSRBHERy RRRIh BrRIE) AN RASG RRAIC ARy P A PSR A 0TS HRREGR REIEAY (Sano et al.,
2003). Addittiaad\ymarfumetienhhGidreds e apa:aoti vatiaig imattieg < omaimal, &Bd6Faandigaired for
GLUT4 tranglogati P : i - In the gene
encodiné nﬁﬁ%%?@?%%%ﬁ%%%%%ﬁsgﬁﬁ %05?48%%& r%%s%%? %%%gﬁabi?rélggf? %)g}[ﬂ’e full-length AS
160 gene (sBRERAYHIESUL AME/0) livPtase of the human gene, the nucleotides encoding amino acids
678 to 740 are missing in comparison to the human full-length AS160 as defined by the sequence
NM_014832 5(see EMBL data base). Furthermore, two mismatches were identified at positions nt 606
(silent) and > %lq i btz? 5 gqu‘!@ [ deletion (nt
2594-2596)’1? at Wgé@‘a sgﬁ%gﬁ%kﬁﬁ% agr{;8 El'a jﬁ%@gﬁ%%ﬁt not II’S]_% f%qrﬂgiglﬁgﬁﬁ%gﬁi For the
expression EGHERN tABYS1FRPsEIRg e e aR dPIZNWIFERTRAS (seuePtséaStanples, the deleted
3bp seguengri¥sis reintroduced to toresemble more closely the full length sequence of NM_014832
(EMBL). The resulting DNA sequence encoding isoform 2 of AS160 (SEQ ID NO: 1) is given in the
following: DNA Sequence encoding isoform 2 of AS160 (SEC ID NO: 1)
ATGGAGCCGCCCAGCTGCATTCAGGATGAGCCGTTCCCGCACCCCCTGGAGCCC
GAGCCGGEelespeerepizke sekieset ersieebit ngensph Sdvnikees Alria sestddeTier
CCGGCTGEHMPACGTTGGGGGGTCGTGCCTGGACCACAGGACCACGCTGCCTAT
GCTGCCCTGGCTCATGGCCGAGATCCGCAGGCGCAGCCAGAAGCCCGAGGCGG
GCGGCTGCahea3iewe eBHTEGCCCGAGAGGTGATCCTGGTGCTCAGCGCGCC
CTTCCTGCGTTGCGTOCCCGCGCCGGGCGCTGGGGCCTCGGGGGGCACTAGTC m
CGTCHGCeHRRSE e n A ARS8 PATTCATCTTCGAGCACAAGGCGCAGC
ATATCTCGCGCTTCA ACAACAGCCACGACCTCACCTACTTIGCCTACCTGATC
AAGGCOCIEEEE SRR A e e R R R B g
CACAGACGIBHGIEAGSITGEIGATBGTTATTAGCAGCATAAGGCAATTATCTAAA
GCGGCCATGAAAGAGGATGCCAAACCCAGCAAAGATAATGAGGACGCCTTTTAC 25
AACTCTCAGAAGIIGAAGTCCTGTACTGTGGAAAGGTGACCGTGACCCACAAGA
AGGCCCCCTCAAGCCTCATCGATGACTGCAT AGITCAGCCTGCAC C

AGCAGCO LT AR T N LR S e S R e R R

CTGGET GAEFTEeA0eTwE HIus e auc Rt CCTERGRB ADFERUPBERGH Ahree of
GGAGGCTGAG&EN L GAGAHG NI fe hiEAtes TGCCGGGGCCAGCCAGC m
CTGCCCTGACCAGCTCTCGGGICTGCTTCCCTGAGCGGAI | ITGGAAGATTCTGG
CTTTGATGAGCAGCAGGAGI | ICGGTCTCGGTGCAGCAGTGTCACCGGCGTGCA

If glucose uptake is altered, preferably increased in four tissues, this could be, for
example, adipose tissue, liver, skeletal muscle and brain or any other combination of

25 four of the above-listed six main insulin-sensitive tissues.



WO 20091015808PCT1EP20087006024
ACGGAGAGU%@@,@@GCAGCCAGAAATCCCAGCCGCGACGGAQ(? GRGA
GCGCACCCAGTCACG TCCAGCCCTCGGACTCGGAGAAGAACAGGACCATGCTCT
TCCAGGTTGGGCGA Il | GAGATTAACCTTATCAGTCCAGACACTAAATCAGTTGTG
CTAGAAAAGAA | | IAAAGATATCTCCTCTTGTTCTCAGGGTATAAAGCATGTGGA 5 TCAC | 1 IGGC
| 1 IATCTGCCGGGAGTCTCCAGAGCCTGGACTITAGCCAGTATA L i

GTTATGTAT H(o8GTeke (s hbrb 5 e ktably Therehd & il RAGEIAA RBCISaRGEGEr
GAAACAGUECTTCABTACGGCGRET CLCOT GCAGAGTGCCAAGACGCAGAT TAA

ACTGTGTEXEIScaHROEIB R VRC TP 1A B0 RER AT BN ABERTF G AA
GGTCTCTASGEAMOANEGAGE BAARDEGEIGXTADABABEOATORGFEAECACTGA 10
CAGATAATGAGCAAGCTGACATCITTGAAAGAGTTCAGAAAATGAAGCCAGTCAG
TGACCAGGAAGAAAATGAACTTGTGA IIIACACCTGAGGCAGCTGTGTGAAGCC
AAGCAGAAGACACACGTGCACATCGGGGAAGGCCCTTCTACTA) || CAAATAGTA
CAATCECABARRRFELREE RIGSROA B PEIRRR B844I AIOPREARA PRASFEIAIR H5SAG and
AAAG CTAWW@M@M@@@@@@ﬁmmmmﬁmnmams\@@mm@@w 15
CAGAATGQ‘%&%E& cg&cﬂg%ﬁfﬁﬁﬁie@e%%zé 'cETQ%g&% %ﬁ%?
GCTTCAGAGAAGGACTACTCACCAGGGGATTCTCCACCAGGGACACCGCCA
TCCCCACGHpptapaeonefersyis aiemanee nrﬁf%@@@')sﬁ?@%@éwm&éﬁr@@@e@f one,
CAGTTTCGAAGAGRGEHASASAGHETAGRBARROAGETIRAABEACASAGARAME
AGCTGAATTTGCAGGATGGGAGGGCTCAGGGTGTGCGTTCCCCTCTGCTGAGGC 20
AGAGETCERETGAACAGTGCAGTGATGGAGAAGGGAGAAAAAGGACCTCATCTA
CCTGCAGCAATGAGTCCCTAAGTGTGGGAGGAACCTCTGTCACTCCTCGCCGGA
TCTCCTGGCGGCAGCGCATTTTCCTCAGGGTTGCTTCTCCCATGAACAAATCTCC
CTCAGCAATGRGAACAEIRAL SATRCATEROAM GG AN GEMNG CIRGERRE ARG for
CCCCCTCTCTCE TGGA TGGTTATATTC 5
G OATOAC AR o R o A A B R A KRS T A R P
TGGAGMM@@W@%@@M@W@S‘F@WTACTICGAATGGAAAAAGAAAACCA
GAAACTTGAAGGAGCAAGCAGAGATGAACTCCAGTCCAGAAAAGTTAAATTAG
TATGAAGANB PRI PEEAP GG RRIRERK BFE A PAKE F5 R TR thOf
GTTAAACTGEASAGCTAAAATCAGATGTGATATGGAAGATATICATACTCTTCTTA 30
AAGAAGGAGTTCCCAAAAGTCGACGAGGAGAAA | | | GGCAGTTTCTGGCTTTACA
GTACCGAGTHCHERE ATAGLATBES TAATAAACAACAGCCTCCTGACATATCCTATA AGGMCI | |
1GAAGCAGCTCACTGCTCAGCAGCATGCGATTCTCGTGGA | 11 AGG WO
2009/01580%?5 JES ARSI AMPAAEEARG | | ICCTACTCACCCTTACH I |

CAGTACA I
AACCTCOTERARE Tl iugc bl S lter sompinafon of the main cell wegs,
GTGG@TG@W@F@BW@W’G‘MF&?@A@P@W&@?\@GW@ above.

GCCTTTGAAATGCTGAAATTCCTCATGTATGACCTCGGCTTCCGCAAGCAGTACAS
GACCTGACATGATGTCGCTGCAGATTCAAATGTACCAGCTGTCCAGGCTCCTTCA

rTaTeeTdSUSEE T B AR R R MR RS R o s a1
| | GATATTA¥MIE FHEAG S ArpetesKasantSkapeCmugsis eelis or any other combination

GCACTCAGERd Aboll idalaAtair(cbiMpdds pfebbnt Ifthé Sk GlaM kiR ateb tIskls as
AAAATATT AGTTTCTTAAAAACACGCTACCTGATATGAATACCTCTGAAATGG
AAAAAA. 1% REVEAGGII || GAGATGGATA | 1| CTAAGCAGTTGCATGCCTAT
GAGGTGGAATATCATGTGCTACAGGATGAGCTTCAGGAATCTTCATATTCCTGTG
AGGATAGTGAAAC | | GGAGAAGCTGGAGAGGGCCAATAGCCAACTGAAAAGAC

AAAACAT GEfNeodl fpTahie AAMEYAd, TAGIAEKE TIACssaE 6N hASuT ARE A o6& Gk eCridifocell
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.



15 GAATCAAACCTGGAAAATC lift GACGAGAGAGACCAAAATGAAGTC I  AATCCG
GACCCTGGWM%%@AAATGGCTTATCAMAGACAGTGGAGCA%%%%W
CTGCTGCCCGCGGATGCTCTAGTCAATTGTGACCTGTTGCTGAGA K(jf
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:
MEPPSCIODEPFPHPLEPEPGVSAQPGPGKPSPKRFRLWYVGGSCLDHRTTLPMLP
WLMAEIRRRSQKPEAGGCGAPAAREVILVLSAPFLRCVPAPGAGASGGTSPSATQP N PAVF | F EH
KAQH IS RF I HNS H DLTYFAYLIKAQ PDDP ESQ MACH VFRATD PSQVPDVI 25

oL OO G Vs e Sysiom R Hehlons
SOPAL T SR AR e oy AR B ER B R PRSPPI 1 AR AR iRsrbke
SAPSHVQR &S NE M FQW BRTF ElNtiISR D TEIEAVAE KO KIS SIE QG aNEDR FOGF | C RE SP E

PG LS Y}J@é!éﬁ@{%@én&@nﬁo\é% lbye&%ﬁ PRIV REHIE isbifd\y A8 160-lke

PMHSL . RAKLVIQRHLSSLTDNEQADIFERVQKMKPVSDOEENELYV | LHLRQ LC

EAKQ KTHYRIeHespalsa Sigare IDEANerdngdeRprier grrbeRimersispdasp el AR 1000

2009/01580884D HRANIOH P06 QR4ived from AKT substrate 16DkDa (AS160), wherein in

SRGANRMRGRLGSVDS LASEKDY SPGDSPPGTPPASPPSSAWQTFPEED SDSPQFRRRA
oA T R s oy

HTFSHPPSSTIRKIN DGEGRKRTSSTCSNESLS
VGGTSVTRRBISIRE R R HABRMNK SE SAMOQRRCRRNE eRlLSPLSPTMEEEP 5
LVFLSGEDDPEKIEERKKSKELRSLWRKAIHOQILLURMEKENQKLEGASRDELOSRK
VKLDYEEVGACQKEVLITWDKKLLNCRAKIRCDMEDIHTLLKEGVPKSRRGEIWQFLA
LIDYRLRHRLPNKQQPPDISYKELLKQLTAQQHAILVDLGRTFPTHPYFSVOLGPGQLS
LFNLLKAY 3E1BKAKS s a0 ESFGRERA. NN N SR D EME ) kersvy@ndd F Ris SYebes a

MMSLQICIMH-RERLHAD YR R ML RiNRI SFSAdl P&ﬁk&h&éﬁa@!ﬁkﬁf%ﬁ&iﬁ’&ﬂv
DIIFLQGTEVIFKVALSLLSSQETLIMECESFENIVEFLKNTLPDMNTSEMEKIITQVFEM

DISKQLHA FHYBSAAMDBAIHRE PSR R 28 HRR S EIRBURIGER S BitieRy fots
HTKICALE SNt EiNba TR BEHMKSERELEQE KMARI S EMEOI RISz RADNNE Bitle 1FB-D-

DLNCNPNNISAIGNKE SR, S0 ol e IR0S POROBRNBVELPPIRITLILIAS160, exon 1215

deleted 15 compared to full | AS 160 gene. This exon corresponds to amino acids 733 to 740
with respecPRefiveBlignP{ ezl ER A e ciipn6asr PRE 2BdUIn G NNy iR ireherRDEIRYSsoform 3
of AS160 (SE&HHNARA)fis GINEpibEREdA/aNin RRMXSENUEREeR enandéngrispiarm3 of AS160
(SEQ ID No: 22

GG o AR et A AP S0 it he EiRReREaeh GRS ACiRE ferpaindes b

GAGCCGGHaaTe Tosse emahGerieisare required for membrane trafficking. In this context,

CCCCGHEGARH G\ oNRR RARIEHE (AL RE (3G Grks Kifadib GbwnbirlarRAKTGIR the
GCCTGGACCACAGGACCACGCTGCCTA

TGeCTGCCHFEBRE RN RHFRRRNEIRE B NE AT H B CREAAS AR ERESRE 25

GGCGGCTaealoaBatCat GeliCdahates, resulting in an impaired GLUT4 translocation

GAGGTGAL}%%E&B@E@a@Tﬁﬁ@ﬁg%%%%%@%%ﬁﬁ%ﬁ@%@&%9%%@%ﬁ‘ﬁot

CGCTGGGGCCTCGGGGGGCACT T Co
GTCGGCCAtsshabrseeARsiceigtis Ayrasaieipet dtheicn A BB HE iniseting
TATCTL GOt hEGAEUSIACANBAGEEMEMot 1o be rate-limiting (Zeigerer et al., 2004, Sano et
ACGAC T Ol A IO T A LA AR G GARI R PACEAS SREFAG L or
GCCACAGAsha@d dreteHd draairaian’s edednedrsl GREoa A3 A
AAGCGGCRATRAMGAGRATEOSAA AESEAGEIANG O] CARHAE RSB ks
IACAACTCTCAG GTTE@AAGT%CTG m TACTGTGGAAAGGTGACCGTGACCC
ACAAGAACGTHE R R A S R B R ATGACTGCATGGAGAAGTTCAGCCTGC
ACGAACAGCAGCGCCTGAAGATCCAA WO 2009/015808PCT/EP2008/006024



13 GGGGAGCAGCGCGGICCGGACCCAGGAGAGGACCTGGCTGACTTGGAGGTGGT

G GTGCCCG%E&;Q&&&GGAGACTGCCT PCT/EP2008/006024
GCCGGAGGAGGCTGACGGCACCGACACCCACCTTGGCTTACCTGCCGGGGCCA

GCCAGCCTGCCCTGACCAGCTCTCGGG 5 TCTGCTTCCCTGAGCGGA I
TGGAAGATTCTGGCTTTGATGAGCAGCAGGAGTT TCGGTCTCGGTGCAGCAGTGTCACC
GGCGTGCAACGGAGAGTTCACGAGGGCAGCEAGAAATCCCAGCCGCGACGGAG

AR e s e
. h 4 I

GATTAACCHS RHERE RERRERER T i\i‘ﬁ&ﬁ@‘ﬁ%léc@?ﬁl& RAKEAOER) |a”d%il"’
AAAGATATG €A TRTNGENQERA BB GIuchAdeh CATIRT SUATEAS BT ®GEJ are missing
ATCTGCC%G%&‘EJ%J&%%%@TQ@ @%@9&%@%%&5@%@%&%& 4832

GTGTGCCAGCGAATCTCTGGT _ o -
TGAGGTAATEE EMBACHe PeseA ferisarrsr franitnelchss wese dertfesh#s eorsiaes nt

TGCCAAGAGSGai i1 MAETIMals VEBOR eddRich; BleATa& Si&kamble 2 contained a 3
GCATAAGCTCTGTGAAAGGA GTCTCTA CCCACCAAGAGCC TGGTGATA
CAGAGGCRPréﬁ*@*P&A“Fég%%%%i‘?‘ﬂ% &OA@@ KGEFEA ﬂﬁ%%r@é‘%‘i&g%%%
TTCAGAAAATGAAGDCRBA CAGTG Axpression clone of the isoform lacking exons 11 and 12,

CCAGGAAGARRRIGREEh R SAM EW@@Q&%?@%@&E@W@M%%
CAGAAGACACACGTGCACATCGGGG AAGGCCCTTCTACTAI ]

CAAATAG ARSI BosR i AN Rrgin s aastRE NS EBRE AR T BRERHIET GAAA 25
AATAAAG GIMASAGATE EEBAAG EAGETL & GRHBABRA TR NOT THE GhaGEBERBWINg:
CTAACAGAATGAGAGGTCGGCTTGG AAGTGTGGACAG
GAACGGTCCAACAGTCTTGCTTCAGAGAAGGACTACTCA CCAGGGGATTCTCCACCAGGGACAC
CGCCAGCGTCCCCACCGTCCTCAGCTTGGCAAACGTTTCCCGAAGAGGATTCCG 30
AcTCCCCAASPREERAEAtIEEERN 2 of AST80 (SEQIDNO:1)

SOACOE R R AT R A RO TN MR IR A58 s canta

| | CGTCAGHACCRAEEECATCTREAATAKCAC PRATICHEEVIT CAAGCGATAAGCGGTT

CCAGTCTI KT BT EETACAETEECEBSTCEFCECTIBAETIACASTASSACCCTEEd TAT
CCTGAAAAGC | IIl A%(é%gAAT

TCAGGTAGHC REFEEEE R EAt A S TEARA P CREREACRTEBMIAECERECCC

AAAAAGG CGGCCCGAGAGGTGATCCTGGTGCTCAGCGCGCC
AATGAGTCG M EEEITBEAR e BcteBatetieEdeeestddbdeetrETacTe
20 CGTCGGCCACGCAGCCCAACCCGGCGGTATTCATCTTCGAGCACAAGGCGCAGC
ATATCTCGCGCTTCATCCACAACAGCCACGACCTCACCTACTTTGCCTACCTGATC
AAGGCGCAGCCCGACGACCCCGAGTCGCAGATGGCCTGCCACGTTTTCCGCGC
CACAGACCCCAGCCAGGTTCCTGATGTTATTAGCAGCATAAGGCAATTATCTAAA
GCGGCCATGAAAGAGGATGCCAAACCCAGCAAAGATAATGAGGACGCCTTTTAC

25  AACTCTCAGAAGTTTGAAGTCCTGTACTGTGGAAAGGTGACCGTGACCCACAAGA
AGGCCCCCTCAAGCCTCATCGATGACTGCATGGAGAAGTTCAGCCTGCACGAAC
AGCAGCGCCTGAAGATCCAAGGCGAGCAGCGCGGTCCGGACCCAGGAGAGGAC
CTGGCTGACTTGGAGGTGGTGGTGCCCGGGTCCCCCGGAGACTGCCTGCCGGA
GGAGGCTGACGGCACCGACACCCACCTTGGCTTACCTGCCGGGGCCAGCCAGC

30 CTGCCCTGACCAGCTCTCGGGTCTGCTTCCCTGAGCGGATTTTGGAAGATTCTGG
CTTTGATGAGCAGCAGGAGTTTCGGTCTCGGTGCAGCAGTGTCACCGGCGTGCA




40 CGGCAGCGCA liii CCTCAGGGTTGC

TTCTCCCAT%_@C&@Q@ TCCCTCAGCAATGCAACAGCAAGATGGA[',I' -I_T%QZA‘&A)%G%

AACGAGCTG GTCCCCCC
TCTCTCCAACCATGGAGGAGGAACCGCTGGTTGTATTCCTGTCTGGGGAGGATG
ACCCAGAAAAGATTGAAGAAAGAAAG 45
AAATCAAAAGAACTGAGGAGCTTGTGGAGAAAAGCTATACACCAACAAATCTTGTT
ACTTCGAATGGAAAAAGAAAA ;é

GAAACTTHASARASERAAE R AR AP RGO SFRGNTT REAGAGECCA

GAAGAAG TIHRERGCBAGTCAGAARCARLY 2005 GLESUBE CAEAEBASOHGEAMCLATGCTCT
AGGTCTT g)@f%%%%%é@ﬁ%@%ﬂ%ﬂéﬁ%&ﬁ%ﬁ&%@@%@&%ﬁﬁmg

GATATGGAAGATATTCATACTCTT
CTTAAAGAABGAGAACATAAMMARAT ACE S A E AN T FASE RN AAABRAT T CGA
TACAGT AGAAETRAGAGARAOAII G GGAGTCTCCAGAGCCTGGACTTAGCCAGTATATTT

CracToAGtAREARI Bt T P Cu e T R R PRGCTRAFENRASTo o1 1
TCAGTACAG/EFIBGGCCA CAASCRSRSACHE S TELACABECCCAAGACGCAGATTAA ,

CTGAAAGGETITET ERLECTREELAATHELETCPERTIGARECACRECALRBGAT CAA
TTGTGGCTGGAGT

AT ORGSO AR FAA PG TG A TAARASRTATRETCATSACTEA

TMCGGZAA(E@G@TWKGQ@ACATCTTTGAAAGAGWCAGAAAATGAAGCCAGTCAG
TGATGTC &%@@éﬂ%ﬁﬂﬁ%@%ﬁﬁ%&@%@@%&%@?ﬁ@heoc

CAGAGATC AATCACCTTGAA 16
GAAAATG AN A CACAN T TIT BT RS CPEEFF CLTACATTEY M EE BT TeAG 1 H
| CATTAGGAAATEECAGLOXGAGAACALGAASTGEAAGGTTCAAACTTGACATTCTGAAAAAT

B N e S N S i W v g

CGCTAECCTHPATCARAECTEFEE CIAXPE CARARRAPRRTTAEANES TIGGACAGTCTT
GAGATGGAIATTHEMAREARETREAACCAGGGGATTCTCCACCAGGGACACCGCCAGCG

TCCCCACCGTCCTCAGCTTGGCAAACGTTTCCCGAAGAGGATTCCGACTCCCCG
CAGTTTCGAAGACGGGCACACACGTTCAGCCACCCACCTTCAAGCACAAAGAGAA
AGCTGAATTTGCAGGATGGGAGGGCTCAGGGTGTGCGTTCCCCTCTGCTGAGGC
20  AGAGCTCCAGTGAACAGTGCAGTGATGGAGAAGGGAGAAAAAGGACCTCATCTA
CCTGCAGCAATGAGTCCCTAAGTGTGGGAGGAACCTCTGTCACTCCTCGCCGGA
TCTCCTGGCGGCAGCGCATTTTCCTCAGGGTTGCTTCTCCCATGAACAAATCTCC
CTCAGCAATGCAACAGCAAGATGGATTGGACAGGAACGAGCTGCTGCCACTGTC
CCCCCTCTCTCCAACCATGGAGGAGGAACCGCTGGTTATATTCCTGTCTGGGGA
25  GGATGACCCAGAAAAGATTGAAGAAAGAAAGAAATCAAAAGAACTGAGGAGCTTG
TGGAGAAAAGCTATACACCAACAAATCTTGTTACTTCGAATGGAAAAAGAAAACCA
GAAACTTGAAGGAGCAAGCAGAGATGAACTCCAGTCCAGAAAAGTTAAATTAGAC
TATGAAGAAGTTGGTGCATGTCAGAAAGAGGTCTTAATAACTTGGGATAAGAAGTT
GTTAAACTGCAGAGCTAAAATCAGATGTGATATGGAAGATATTCATACTCTTCTTA
30 AAGAAGGAGTTCCCAAAAGTCGACGAGGAGAAATTTGGCAGTTTCTGGCTTTACA
GTACCGACTCAGACACAGATTGCCTAATAAACAACAGCCTCCTGACATATCCTATA
AGGAACTTTTGAAGCAGCTCACTGCTCAGCAGCATGCGATTCTCGTGGATTTAGG



TGCCTATGAGGTGGAATATCATGT

GCTACAGG AGGAATCTTCATATTCCTGTGAGGATAGT.
GAGAAG CT%%%%%-(%}E? CCAATAGCC 25 %%MI oz

AACTGAAAAGACAAAACATGGACCTCCTAGAAAAATTACAGGTAGCTCATACTAAA
ATCCAGGCCTTGGAATCAAACCTG GAAAATC I 1]
GACGAGAGAGACCAAAATGAAGTCTTTAATCGEGACCCTGGAAC
AAGAAAAAATG

AGTGGAG éﬁﬁ@%%%@éﬁ%@%&&%ﬂ%&%8’%“&8@%&?&&5@8%%9G

GTTGCTGAGAGIETTAASCTOCIGVEAGCCTATTCTTTGCTGGACAAAGAAGTGGGATACTG
CTAACAACAARGLANEAGAPEEERAGERATAATEEM ST (RAR AR dABPRNAT Al ANSIated

amino acid sequence via EditSeq (Lasergene) (SEQ 1D NO:23) of novel isQform3 of A is given in
e follouin g PP G MDA A E ) SR S e SRR G A B AR T DhL
WLMAE | RERSOKIAEAGSOGARABRMAGATTCAAATGTACCAGCTGTCCAGGCTCCTICA
EVILVLSAPR = A

AYLIKAOP DB SN AT DB A G | Y A DR S o e K s ok
EVLYCGKVIMAIRKA G ASTE MEKESI FAADREKIHSCCTCTCAGTTTTCATTAGGATTT
GEQRGPDRGKREEARERE Y VPG EREDGIREFARSI TOASCGLRAGCALAPAIANIISRYLAGISTT

GVQRRVHECAER SRR ARSI A E T R AT A Rag T

VLEKNBKDIS2@SOBIRANEAFTGFCTTAAAAACACGCTACCTGATATGAATACCTCTGAAATGE

ICRESPEPGLSQYIGYNFRACASRSBEYN AL KRATTHAN DRI RYFSEASBIC TAT
HSLHKLCERIEGLYPPRAKLVI 5

QRHLSSLTEREBHEHEARYBINMRPGSDASRA RAGROLEERROKTH A SRS TETE

ISNSTIPENAGSAGRE KEANAKC NRAKRESIAPESIEMEAGAGGGCCAATAGCCAACTGAAAAGAC

IFSRGAN R%‘é%}é%%@i@k%%ﬁ%ﬁ?&%ﬁCTAAAATCCAGG CCTTG

PPSSAWQ
HTFSHPPSEARFIAMECT GRAVATRIPT T RASSAEMFSMEZVRAT TSNS SAA TCCE
GACCCTGGAACAAGAAAAAATGGCTTATCAAAAGACAGTGGAGCAACTCCGGAAG

CTGCTGCCCGCGGATGCTCTAGTCAATTGTGACCTGTTGCTGAGAGACCTAAACT
GCAACCCTAACAACAAAGCCAAGATAGGAAATAAGCC

20 The translated amino acid sequence via Edi{Seq (Lasergene) (SEQ ID NO: 3) of novel
isoform 2 of AS160 is given in the following:

MEPPSCIQDEPFPHPLEPEPGVSAQPGPGKPSDKRFRLWYVGGSCLDHRTTLPMLP
WLMAEIRRRSQKPEAGGCGAFPAAREVILVLSAPFLRCVPAPGAGASGGTSPSATQR
NPAVFIFEHKAQHISRFIHNSHDLTYFAYLIKAQPDDPESQMACHVFRATDPSQVPDV!
25 SSIRQLSKAAMKEDAKPSKDNEDAFYNSQKFEVLYCGKVTVTHKKAPSSLIDDCMEK
FSLHEQQRLKIQGEQRGPDPGEDLADLEVVVPGSPGDCLPEEADGTDTHLGLPAGA
SQPALTSSRVCFPERILEDSGFDEQQEFRSRCSSVTGVQRRVHEGSQKSQPRRRHA
SAPSHVQPSDSEKNRTMLFQVGRFEINLISPDTKSVVLEKNFKDISSCSQGIKHVDHE
GFICRESPEPGLSQYICYVFQCASESLVDEVMLTLKQAFSTAAALQSAKTQIKLCEAC
30 PMHSLHKLCERIEGLYPPRAKLVIQRHLSSLTDNEQADIFERVQKMKPVSDQEENELY
ILHLROLCEAKQKTHVHIGEGPSTISNSTIPENATSSGRFKLDILKNKAKRSLTSSLENIF



to PSLHTSFSAPSETAPSFLKSEYON

SGRLSPOYENERIMEKGEKGPHLPAAMSP VWVEEPLSLLAGSPGGSARSSGLILR.T
NLPQQCNSKMDWTGTSCCHCPP TRl
SLOPWRRNRWLYSCLGRMTQKRLKKERNQKN.GACGEKLYTNKSCYFEWKKKTRN
LKOAEMNSSPEKLN. TMKKLVHVRK t5
RSAGIRSC.TAELKSDVIWKIFILFLKKEFPKVDEEKFGSFVVLYSTDSDTDCLINNSLLT
YP|RNF.SS%§%@%§§ 5
WI.EGRFLL B RN TR P SRR S TS PO REE N WISEE SRR QL FE
PLKC.NSSGMSRBABRRRA DLT '
CRCRFKCTSCPGSEMTITEISTITLKKMKSAPVEMLPPGSSHCLPL SEH.DL PEELILEE 20
R ELKLYSHT FEHRP B KKRKLNLQDGRAOBVRSPLLRQSSSEQCSDEEGRKRTSS TCSNESLS

RI-| LWNV%GRWIRWMWEWWMWRMMWFMEEEF’
"~ NLHI PVRIVI%]

N KDKAWT SRR G R A QU R B RS L SR

SCCPRML. $teXE E YORCOIE METRERS KRS NRRSHROPMED P E)LFKE R RHRRF( S0 bfotein” refers
tOhboth or eitprraf Heake {W%)Q@QTWEQQI@M@@@WEW[GRW?DT%@I@QV@;{%@QQSN??M, |
whose gene js a r c | Mr@% e deleted.
The term .gﬁm@&%‘%@@é&%&@gbgpéwmgég%@ﬁﬁy z‘a‘l}%]tura y-occurring va?ggant of the

- AS160 gene/inSiRIkM%QLh IRLISHEOKIRDNYGOM T NE IS EANR AT ASS 66 SAGdiNGmy, short

mismatchespaye-REeRael L 81g 4SS ile cretnnilha Kusereanee SENBLAPdyemIotein is
compared to that of AS160. A short mismatch is intended to relate to an addition d%&gg S’ or ’
st

substitution QW@XQXQM%HEQ@SKQ%Q%TWE%5‘1%%%%}”% 8 tﬁ more
preferably ugTEI2ADBSNURREDRETKEOKS BHICER Bty NI WEQh RKbieFddialil 0 Btdtidhg

AS160-like gW%gﬁp to 5 additions, deletions, and/or substitutions, preferably up to WO
2009/01580 ID 4 16 4, more preferably up to 3, 2 or 1 additions, deletions, and/or
substitutions, i@RMBREHANIA R IRM Ferrinmiay o edptiansranel siulstibatiensrane thergetagntioned

above, namely a deletion of 1 amin id at a position correspondjng to that eng -
of the 1% co¥npared to full length A§1%% gene. JPhlss exon corregpondls 90 gmar?o ggt %d?%% ?3/7% 594-2596

with respect to NM_014832 (see EMBL data base). The resulting DNA sequence
encoding isoform 3 of AS160 (SEQ {D NO: 22) is given in the following:

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



5 h'uman AS160 gene or'a substitution (e.g. Ala Val) at a position corresponding to that encoded by nt

3827-3829 of wgﬁm%dg\smo gene. It is noted that it is intend that thq,@ié@%%& ‘{)t__ein or the
nucleic acid coding the same may also be derived from species other than human including, but not

limited to mammal, such as monkey, rodent (e.g. mouse or rat), dog, cat, cattle, pig, horse, sheep,

goat or to avian, such as io chicken or to amphibian, such as frog; however, the mammalian or human

amino acid and nucleic acid sequences are prefeqrged. The positions in AS160 or AS160-like protein

sequences o Species iR éE%%B@b%%@éR&@A@AB@RE&W&%&%@%&%@F@ N specified
Fpg coll ed practitioner. 1

herein may IGAMERLSAS krnown to the ski n one

embodimen é%%m@@ﬁ@@é EHkRISEREPRISRE OF PERSIST A RcERSRRse O A naturally
occurring AgHadslike doraieid senasnse®dPdea® or SEQ Id NO: 23) and C- and/or N-terminal
additions, syeiratshartETendoadamimnaseseaToesTd@CTostAYCHGCAGENGB/HB BT 7, 6, 5, 4,
3, 2, or 1 amipGatigds CeLTERIAGIAG TG TIBARW®tein as defined below. Accordingly, the feature
"AS160-likepEIENGRMRAECSBASHG T TOACHBAGEGREC IS NBAAATCIE AR (PASIBS H5having
90% or morafvefet bACIRE6 ALRBAS TRe RI&EADlY 97% or more, more preferably 99% or more
sequence 2GE6RFIBPAMITGORARIAGIN CARRACE ATRRTAG 15 SARHD NBACHAEGF NO: 22 2)

BB & AIGAGCE CORDHARG DT havi ic aci i
O o VN ey PhE S ot aetniapnreiiertiieen i b

L 1 s 106 SEO Ioe 23 s sondtons 0

stringency, Qlr o1=. _

sequence ageUeing JAPEETBANPET BAAREABKE AE A6 T G BETEIR VRS PR ERINGAC
sequence ofr g% Q5 8IS iSRRI R arareye, more preferably 98% or more, more preferably
99% or mora@otoEiRelE APGEAQT B TTIECGEIANRGETITGTICaNAB SEGAABGEBOIIGIEQ ID NO:
23, 6) a prapgithevagaAacirAadd SEJURATA of known A5160 (preferably, of human AS 160 and
more prefer&lGEAGEEATCECTOANRARTEACAGAIATIHRGCLIANEGEL TSARCRVETLTd&iaNaE8Dut lacking
amino 2eidsSTEEA G BURA prié@ByASIKIftheAmino acids 650 to 770, more refe%&g

bly lacking th
Smine acid<CSTAAEABGAROATGAAGIR TOAT A GGTS BRGAGE HRTGTGAMAEARG lacking
the amino aEiISBAG PP FEARAL LT RPRis AS 160 amino ac,'gj sequence 7,8 rotein
O A A AR L A AR B G0 e eformbly of

having an a ] é%?ﬂ
£ 10080 G FecBiisneTItReARaEEaR A0S
encodé by@fﬂg\ cRIRferaply Redeqglg acids 73310 740. 8) a functional fragment or a
functional defiaiise e e A Ae G rOR RIS AT I inetHRIUR GRAGIGA TACTCA
CCAGGGGATTCTCCACCAGGGACAC :
CGCCAGCGTCCCCACCGTCCTCAGCTTGGCAAACGTTTCCCGAAGAGGATTCCG
30 ACTCCCCGCAGTTTCGAAGACGGGCA
CACACGTTCAGCCACCCACCTTCAAGCACAAAGAGAAAGCTGAATTTGCAGGATG
GGAGGGCTCAGGGTGTGCGTTCCCC
TCTGCTGAGGCAGAGCTCCAGTGAACAGTGCAGCAATCTTTCGTCAGTTCGACGC
ATGTACAAGGAGAGTAATTCTTCCT
35  CCAGTCTTCCAAGTCTTCACACTTCCTTCTCTGCCCCTTCCTTCACTGCCCCCTCT
TTCCTGAAAAGCTTTTACCAGAAT
TCAGGTAGACTGTCCCCACAGTATGAAAATGAAATCAGACTGATGGAGAAGGGAG
AAAAAGGACCTCATCTACCTGCAGC
AATGAGTCCCTAAGTGTGGGAGGAACCTCTGTCACTCCTCGCCGGATCTCCTGG
40 CGGCAGCGCATTTTCCTCAGGGTIGC
TTCTCCCATGAACAAATCTCCCTCAGCAATGCAACAGCAAGATGGATTGGACAGG
AACGAGCTGCTGCCACTGTCCCCCC
TCTCTCCAACCATGGAGGAGGAACCGCTGGTTGTATTCCTGTCTGGGGAGGATG
ACCCAGAAAAGATTGAAGAAAGAAAG
45 AAATCAAAAGAACTGAGGAGCTTGTGGAGAAAAGCTATACACCAACAAATCTTGTT
ACTTCGAATGGAAAAAGAAAACCA
GAAACTTGAAGCAAGCAGAGATGAACTCCAGTCCAGAAAAGTTAAATTAGACTAT
GAAGAAGTTGGTGCATGTCAGAAAG




the above proteins preferably having at least one of the functional characteristics of AS 160-like
protein as spegifisghabyg and below. 20 A fragment is a protein that cagries g hmgre 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 25protein. The term
derivative of a protein comprises any type of modifécation of the protein in comparison to the

el ook NI s eSS eRacl OB 100 ke

according t NP, WO 2009/015808PCT/EP2008/006024 18 that is not a

deletion. A fareligpat @@Amb@eWmcﬁamww@WMW@t@mmmmﬁmne and

preferably twggnmm@gt;hgfmmdemammenstlcs of the unmodified protein. Present invention

also compprisesdTAStivreh CAMGAGE IBACIAS AT BSTLATAKE Brot€inl T ThdleBAGIOATEN of

homology ofCaiGi édmlces can e.g. be made by use of the program GAP

(GCG Progrﬁﬁ@%ﬂ&@@%éﬁ@r&@bﬁﬁé&@?@@%@ﬁﬁgﬁﬁﬁmﬁfH&Tﬁ%&mwn in the

art. Isolatedgﬁﬁgﬁﬁﬁgﬁﬁa%%ﬁa%l edfides can be used for hybridizing at different conditions of
S @w@ CEHCAGESRA

strlnger?é:y el BRAGL Sl hblée SHaPRIJ&E B GRAVHETHRE single
15st d : disat
et ics ST Il o e et e 2
double strangeghititiciraridt MeIoAHe, AvREFIRatamiepsiree NabibedweRRRpalingrauiaic acid

molecules cem@ﬂ@mglﬁmﬁfgﬁ@gww Depending on the selected annealing conditions, the
20 stringency LRAAIHOARAMISAEEIDES hetrramiiEdEEE e 6 COSS e tiTa A PraVRTTTYGD Uble
strand formatipnTEAS TaMT SIKINpRGEAdaIwibes reaction conditions that influence the specificity of
hybridisatiohGCOAEABTF 0T WEAIIAFGRASTATdET NGAGIC GLdGTGAABET SN GEAAGSFaniCthus
specificity oL TEABOC TATSRGHABGIAASS the temperature and buffer- conditions used for a
reaction: StW@%ﬁé@WME@%T&I AGNEGTHE GRS BFhtrAShbThETRACAM B mperature
and/or I@wemﬁﬁ%q@ﬁ S Of L&flon-buffer. Suitable conditions of Smfa?@ﬁ for the

o AR AN I AR i i e o

GATGAGCTTCAGGAATCTTCATATTCCTGTGAGGATAGTGAAACTTTG |
GAGAAGCTGGAGAGGGCCAATAGCC
25 AACTGAAAAGACAAAACATGGACCTCCTAGAAAAATTACAGGTAGCTCATACTAAA
ATCCAGGCCTTGGAATCAAACCTG
GAAAATCTTTTGACGAGAGAGACCAAAATGAAGTCTTTAATCCGGACCCTGGAAC
AAGAAAAAATGGCTTATCAAAAGAC
AGTGGAGCAACTCCGGAAGCTGCTGCCCGCGGATGCTCTAGTCAATTGTGACCT
30 GTTGCTGAGAGACCTAAACTGCAACC
CTAACAACAAAGCCAAGATAGGAAATAAGCCATAATTGAAG

(SEQ 1D NO:22)

35  The translated amino acid sequence via EditSeq (L.asergene) (SEQ ID NO:23) of novel

isoform3 of AS160 is given in the following:

MEPPSCIQDEPFPHPLEPEPGVSAQPGPGKPSDKRFRLWYVGGSCLDHRTTLPMLP
WLMAEIRRRSQKPEAGGCGAPAAR

40 EVILVLSAPFLRCVPAPGAGASGGTSPSATOQPNPAVFIFEHKAQHISRFIHNSHDLTYF
AYLIKAGQPDDPESQMACHVER '
ATDPSQVPDVISSIRQLSKAAMKEDAKPSKDNEDAFYNSQKFEVLYCGKVTVTHKKA
PSSLIDDCMEKFSLHEQQRLKIQ
GEQRGPDPGEDLADLEVVVPGSPGDCLPEEADGTDTHLGLPAGASQPALTSSRVCF

45  PERILEDSGFDEQQEFRSRCSSVT



WO 2009/015808PCT/EP2008/006024 19 variables are known in the state of the art. The greater the
degree of similggityQr29mology between two annealing nucleotide seqygnggs,dhgLgater the melting
temperature for hybridisation products of nucleic acids with those sequences. The relative stability of
nucleic acid hybridisation is dependent according to the type of the 5single stranded nucleic acids
forming the double strand: RNA:RNA>DNA:RNA>DNA:DNA. For hybridisation products of greater than
100 nucleotides in Iength equations for calculatirrgsthe melting temperature are known in the art. For

shorter hybiigf e spisaRLsee) el emalinismagoture is
ek

dependent on !ggg gW ecome more |0|mportant Condltlons of low stringency
(and thus lopeagiopansdwieidisation spSeifisit)mxistiteneampla haAwbrdisaiondemerformed at
room tempegLaius TR RBESEL-seipRakiGonditions of high stringency comprise e.g. a hybridisation
reaction; at @8EHINEED TriNESA AREFOVIKIGKIS/SOAEEN M WEHICRGLC BARGREERMAIGRGBRSMe term
"hybridisingi 8 N&at RERATIBBSHIFLDYaACY" refers to conditions for the performance of the
hybridisatiohiWShTﬁ&iﬁf&l@m&@%mg@ﬁ&@ﬁﬁ@%ﬂ&ﬂﬂ&fﬁ@d@&ﬁ@%@%@ﬁ@@ﬁmm a

certain comPRHFEWER %ﬁ&% bridised. The choice of such conditions for a given set of
nucleic acuisT%@W Nbﬂﬁ@ @5&%@@@5@%&%‘( GEMERIDERRR in well
known ¥er t Pro logy", John
Wiley & So %%nﬁmgi %’(‘Jﬁé%%)#s dg&%%rg &élihﬂygwl]cl)thm the
different as r Flabeliagprobe with
a nucleic acL Eﬁé%ﬁ RIR%, gafitgo ollgonu fﬁgn e probes at%ghc below the

annealing OR@QWQW@%QW\M}@iﬂUPLW%@I@GE)@@WWE@hQS@FQ@QNN@.@Hneallng
and melting\38 tempessiure svaringhe following understood to be synonyms) over night in 50mM Tris

WO 2009/0¢3398 REI/EPZGR8AB0E CoI0HT 3, X FINM WAB KW TSRS SKAM DESC RO TSUKSe, 0,5 mg/ml
denatured sRIMOINSIETBASFSBTDNA. Washing for 10 minutes in 2xSSC at room temperature.
Washing for GRCRRKEESE RESS @D TBASTHB-BKS8ES (Vi M 4381 BoRbbhbickle &I below the

annealkig té“rﬁSé#ﬁm’ LHSAY.AAK
RHL WNVRALKILLSFLKTRYLLIPLKWKKLLPRFLRWIFLSSCMPMRWNIMCYRMSFR
NLHIPVRIVKLWRSWRGPIA
NKDKTWTS.KNYR.LILKSRPWNQTWKIF . RERPK.SL.SGPWNKKKWLIKRQWSNSG
SCCPRML.SIVTCC.ET.TAT
25 LTTKPR.EISHN.

(SEQ ID NO:23)

The term "AS 160-like protein” refers to both or either of isoforms 2 or 3 of AS160. The

3¢ term “isoform 2 of AS160” refers to a 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 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



Washing for 30 minutes in 0,1xSSC/0,1°)/DSDS at 65C (or in the case of oligonucleotides: 50 below
the annealingm{?@p@l%%g). In one embodiment, the AS160-like proteinljéée; 9@6%&%%/4& nucleic acid
comprising, lo essentially consisting of or consisting of the sequence of SEQ ID NO: 1 or of SEQ ID
NO: 23. "Essentially consisting of" relates to a nucleic acid encoding a protein consisting of the
sequence encoded by SEQ ID NO: 1 or 23 and short C- and/or N-terminal sequences of at most 30,
25, 20, 15, 10, 9, 8, 7, 6, 5, 4, 3, 2, or 1 amino ackts homologous or heterologous to the protein. These
sequences may results from the, 1 netic manipulations, e.g. the use of particular restriction sites, or
may be neeted3st Qﬁeég%aopﬁc i})%%df e Fg%b'u}h‘?ﬁeséer%é‘%’”ssuc “%@'Lﬁ‘é-t%%g t?gﬁ?tag, Arg-tag,
c-myc-tag ocdrigg+Bag .17 RS 1é&ture "heterologous amino acid" or "amino acid heterologous to the
protein” 20 refers to any amino acid which is different from that amino acid located adjacent to a
naturally ocEXRMR3R TSRS ofetHDRBUIRT D ASRPE? SEPHERSLARARNBRERVIHEREH?E, the
AS160-like prateiniesaermpassiegindleastaipe iitgracgsisnactss Beid pEferEOa ratein which is
different from an turally occurrin 160 protein, or splice variant thereof. 25 A functional
charactérist‘%‘g}%’&%wfi@gf@s-ﬁﬁg 5%'§ gi%%ﬁé%ﬁr)](gé; 'all\n@a chard taé?rllas 1RO the AS i%%‘ﬁjweq t|f§$otein as
specified heteineftxap BsroRE2FR3RBRE 1O thawechS i genredhpastedhinehitinividinited to, e.g.:
s tissue d'%Hé‘?%l@ﬂs‘{%@ifﬂ%%%%}d%éﬁﬁ&'%‘é@[@%@&%&i M ansdustionmodylaliansguch as
modulation and especially WO 20091015808PCT1EP2008/006024 21 stimulation of .
insulin-stim g RGIEIES thea he AN G ERIRIRA A MARIBA oA BHESHKBYy lation of
AS160 and wdntaann ehiationaiz) espgotatycatiaiédicm cleastieitp afdal3K Padkinsise) and
MEKITRRN RRere ROSHIIBRAN SR Re Gl RN ShANHIERDR AHIRRA Saihel dclg the
plasma membrane, the Sinteraction of AS1607lke protein with other proteins, e.g. the interaction of
AS160-like EfﬁkéﬁpiﬁiﬂﬁG@@ﬂwaﬂaeﬁrﬁ%ﬂﬁ@fteﬁﬁﬁsTbﬁﬁﬂﬁﬁ&%&ré§@%ﬁé§%%%b%§lIy as depicted in

the context gfdhis apglisation s sbrevpasimentalirasy isredeebridmiove Aesttingit;ma preferred

embodiment, the test system is in. cgell. A.cell-baéseege%/stemrgdlg i%gdl)/eargagﬁo#nsq, g%caaéjse it allows
for easy ambﬂﬂlaé}iﬁ?\qg?ﬂ?gﬁégtegﬁ% oS DA TR 8 Y RN CrF TR AR SRs, e.g. signal

transductiorkcomporibatskilewmsagiionef.insulin or downstream or upstream of AS160-like protein, as
these may be used in order to detect a signal indicative for altered glucose uptake of a cell. Examples
of cellsi8uitable in the context of the present invention include without

In one embodiment of the invention AS160-like protein comprises or consists of the
sequence of a naturally occurring AS160-fike protein (such as SEQ 1D 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; 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



15limitation L6 cells, 3T3 adipocytes, HEK 293, 745-A, A-431, atrial myocytes, BXPC3, C5N, Caco-2,

Capan-1, CC533,6EPAG CHO, CHO K1, 005-1, COS-7, CV-1, EAHY JEAHY, 926, F98, GH3,
GP&envAM12, H-295 R, H-4-II-E, HACAT, HACAT A131, HEK, HEL, HeLa, Hep G2, High 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 cel${ primary human or mammalian myoblasts, primary

adipocytes, pyimandierRArE SRS aoll ddlibned . W ARG 1S¥AG IO Y BAGIBT.

rhabdomyosarcoma (RD) and Y-1. Other suitable cells are known to the one of skill in the art. 25
However, pl’é%ra%*lﬁhe test system is in a cell of an insulin-dependent tissue such as adipose tissue,

liver, skelet musccig. acardium..vascular smooth ¢le and active ma y, gland, preferably
skelotal ocU R e e e B e A e
mammalianreypreiamblyH8 /saltasiecaliysrveigalydelern merschnd oictetiadheSanharor

hepatocyte,ragrgﬁgég_,gggg anlTalaNs fefeeting resRAUISSHS aspestagce in the tissues relevant in type
2 diabetes. WO 2009/015808PCT/EP2008/006024 22 Cells that are cultured directly from an animal

Or a person gya krnein aspkmannaebsadididetie xxeepkionned ASNED ¢plelivedidesivachispmsumours,

most primaryeéel M EDIAYR P AL80 30 ALGIA SEIARNbE R ApUagon doublings cels

undergo the 5process of Senescence and stop while generally retalnln}% llity. An

‘ g,
established BMPhrAatehiatr) befinrkintharitguatdstheCABi By PRI N E H S Mt éther through

random mutsies ssdelivry aleoraqsiiieation IssahyaRasiisialRy e3sien Tidhe delasnatagsoene. There

Il bli | Li [ [ f icul Il itis.within th
howiolge ST URNER BLTCB0 Lo HEHHABTE CE IR RELOTATY, T ap TR dmbociment o

the inventiowhies cethimreddd thie AR 460 mirie agibpetatonefotells propagated in culture that are

derived from, and therefore 15genetically identical to, a single common ancestor cell. Preferred cell .
lines are L67(§@|grotem having an amino acid sequence of known AS160 (preferably, of human AS

160 and more preferably of AS 160 according to the sequence NM_014832 (see
EMBL data base) but facking the amino acids encoded by exon 12, preferably lacking
15 amino acids 733 to 740.

8} a functional fragment or a functional derivative of one of the AS 160-like proteins as
defined above under 110 7,

the above proteins preferably having at least one of the functional characteristics of AS
160-like protein as specified above and below.

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),



(see Examples), HEK 293 cells (primary human embryonic kidney), 3T3 cells (murine embryonic
fibroblasts), C inese hamster ovary), COS-7 cells (African g ‘ Il line), HeLa
cells (human e%%ﬁ%%é&ig%grvical carcinoma), JURKAT cells (human T-cgm%g@r@%? HK 21 cell
(hamster normal kidney, fibroblast), and 20 MCF-7 cells (human breast cancer). Preferred cell lines of
skeletal muscle, liver or adipose tissue include without being limited thereto:  Skeletal muscle: L6
cells (see also Examples), C2C12 (mouse), prefefgbly DSM 25 ACC2853 (see below). Adipose tissue:
313 adipocytes,.brown adipocyte cell line HIB-1B), line F44-2A, those disclosed in, US 2nt NO:
6,071,747. EE\?ZII.S §RFL3€§.‘§‘ r%yoﬁf%“ Rﬁﬂﬂéﬁ”é vy i%‘%tr%ﬁ'Sd%S)'?y 8@‘.’%0&%’&&@'\%%"025%0
2009/015808RET/ ERSOHSI00 602 HZderaplrtica o Iy et thaifcertipnel ahesasiriiséityoh §8ne coding for
isoforms 2 of ARl 4RAgE he 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 GmbH" (DSMZ), Inhoffenstralle 7 B, 38124
Braunschwdigese BRMaN Y aise caneptscs SuistionatirivBisws ACTEEIS (RIE B dERr ke
L6-GLUT4angfg¢,§R-A3160-Iike) was deposited on June 20, 2007. to In order to screen for AS160-like
protein, and especially isoforms 2 of AS160-mediated effects, the results obtained with the
afore-mentioned cell line may be compared to those obtained with the same cell line, but lacking a
introduction of a gene coding for AS160-like protein (L6-GLUT4myc-tetR) which was also deposited
under the BlibapieteTrisatiodwihemmlegytoraiRadd ARTIFSIARSIDEPULAE LM Isms for the

15 F’Ufpose%%@%fﬂ&é’é@ﬁ?éiw@gﬁé&he)&lﬁj{@@%wwé&x@@, Widemassnsiuen arshgellkulturen
GmbH" (DSMZ), Inhoffenstrafle 7 B, 38124§/ raunschweig, GERMANY under the accession number

DSM AEC 28BS ' efary PHeL S 1BEET RBFATRY ENRYR) BTk 20, 2007. 20 Both cell lines
L6-GLUTAmyc-tetR- i : i Examn)
( %?a@é%ﬁﬁu%?e%@e@%&%h bk &e%f«‘&@a Bsg%%ﬁr (g?r%ﬁg&c{zgﬁ?iaggﬁ(%%% in Example

2. Briefly summari e tetracycline-repressor (TR) was Is

(Invitrogen) colodibenmes $HEn8@EYand Notl sites of pIRESpuro2 as shown in Figure 3 to obtain
pPIRESpuro2fTR 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, pCDNﬁ%x&sﬁ%é&agﬁﬁﬁ@ffg}@ IBRADRARMAL: RAlMDSRi9RIB RS AdiRnaligtroduced

into the cells. Analogou Ine expressing Isoforms 3 of AS160-like protein can be prepared

using sifnilapisroEed PEREtbrNHAUSLATEAD FBRSE IRIRA SWIRRiEtFRAPUIQBSIRBRARIES Fothe art. WO
2009/015808{4pdi=h8RP&RE1034 (@é Fevida tvatianpeslisreayddergs atvergtidl shihiatained at an

appropriate temperatute anl 4oe [WAHIe (PSRN H1Gna% SORAAFRLIBGHR3tor. Culture

conditions varyrvﬁae'l'glg ‘
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



for each cell type, and variation of conditions for a particular cell type can result in 5 different

phenotypes bg&g%%xgggs%ged. Aside from temperature and gas mixturegg@%ﬁg?&%gmonly varied
factor in culture systgems IS the growth medium. Recipes for growth media can vary in pH, glucose

concentration, growth factors, and the presence of other nutrient components. Antibiotics can also be
added to the growth media. Amongst the common manipulations carried out on culture cells are media
changes ioand passaging cells. However, selectiap of suitable conditions is known to the skilled

person. The cell. or.cell lj ) ] ginee ' f the invention.
The test sygtae%@lbr%gygtge%%m ?f%gﬁég%ggl# O%Pétgﬁeﬁigﬁsgéﬁéugj{ggﬁ%é ?L%F(r:ﬁeqléﬁ?{gjerhe procedure
for introducliemeleansgameeiiya 288RAEN DEfleidasaqHARsRDIBA STRaISRIRIBIRIE DNA yields
Stabkf% as V&’?Ah@&kﬂiﬂéb&hﬁ%@w ' t&aﬁgH@d@u‘sedellm%lialf ERISEN &}ﬁkb@@%;et@féa@bﬁ]qwrvivaaof the
transfected DNA in extrachromosomal form:;.stahle cell lines result from.the integration.into the
genome. 20 RYE SR NS LR CURER TR e SRR S VATEL B PR, ieto those
knowledgeaiitglmstnanded andisidasidd fiorpinchtbe iopbte Rearsinbinant DNA cloning techniques well
known in the QAL FN ANFELEIRG SPN RXNRS HHO R EIEBIGAGRIRRCHIG R thdasrbio introduce and

express the transgenes. Cells can be transfected using any appropriate means, mcludin%jviral vectors,

chemical traSfeetslss indRRaiBpRIHAB S B SRICHA T SRERFRHEN HRE AR Miffusion of
DNA. A suithklarnEthathdeieirtiybddiziaipa pesthisigstem oligoaudieipidas cihbisaimimied of Beample 2 and
may be ada'%te%l

oo b plachsy r@i%%pzﬁg]ﬁﬁgt%%éﬁgﬁsﬂl 8&%%@@%&&%@%&5@%&@@9& 25 Vectors

or others known in the art. omoter can cible or constitutive, general
or cell EpecifPitagiear or cytoplasmic 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

ofranster oS DS ATYER ALASSISEITNIS AVKEIRIDG i Rkl impig/png veclors are

disclosed in the Examp ent description. In general, a cell line is transfected by any of

the means fRERLBIREIEalh VY R RLIPNt IfePRITPIMSSAd 98 B emRRAa I ke P aktRbe marker.

Following trepstessies sfaeligrasaisgentsy egnfrissams slaysritisstiiehedinedia asehen switched to
selective m@di% g ns&e&t%) cs%lé e h'%bit resistance to the selection and are able to grow, whereas
tedce

1 a o1, . . . .
non-transfe SN g°eneraf". xamples for selective markers include puromycin, zeocin,

neomycin (neo) and hygromycin B, which confer resistance to

In the context of present invention the term “hybridising under conditions of stringency”
refers to conditions for the performance of the hybridisation reaction and the following
wasghing procedure, at which nucleotide sequences with a certain complementarity

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



15 puromycin, zeocin, aminoglycoside G-418 and hygromycin, respectively, and/or any of the selective
markers used | tg sﬁff les. However, other selection methods knownctro Et}t;lé(?}Ozz,bléji(l)lﬁ%%14person may be
also suitable. In(%he stegg{g)of the method of the present invention a test SUBStANce 1S jdentified 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 componeng@r part of the insulin-stimulated signal transduction

ety of PRIK (I IARE) SRR LA RSt BN B G TRl Sima mombrane

or increase fre@ihglspese Dtake of a cell. Suitable methods for measuring the aforementioned
components of the AS 160-like protein signal transduction pathway are known in the art and are also

detailed in tNéaERRMNEIC NEHESHd Gb ISP/ ESORRIAIEED 24 26 Preferably, the detectable signal

is the amoupt of AS160:Jike protein (1SqQf or essed in a cell, phosphorylated AKT,
phosphoryla %5',5@% ﬁ&éﬂ &8?%%?&%%%&%% |5?§%§Df{%rbqggﬁ1gar%%ﬁkbrane, GLUT4 distribution
in a cellsor ghigosecigstidesb§’ s belbvatheauoeainghiswmpanatwesexamples, all these signals correlate
with Sthe glucose uptake of a cell, preferably a cell of an insulin-sensitive tissue. The detectable signal
may be the ¥YABRIAE 5p7n3 %@%‘B&@‘iﬁﬁ#@ JehSESAESM o Rt BRISH®O&in is indicative for
glucose uptakigeditheotifagy At Obkisyra ainnsdihageasedrieglucose uptake of a cell, particularly an
insulin-sensitive cell, is increased, too. toMethods 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. AtSREGImeahinR SP989mkaRersEIdn aNGPERT Rich AMERibBtY RSPHEMYoduced in
accordagce ayibriinstikeonditige of dheoslsitid et ton se elete cfictiHdy |THNDIz Y aveckiiFéad 1D

G a6l gesaelehiafy Rt RasRRAR Al A P ERReRNGPAGINEIFD oo SO

(FAGS). A varié er techniques Khown In the art can be used to qu the amount of a given

protein. The@@ Heling e spEuRIAmATSaded PYRREI Jo it 1d @ik 308 sher &s 20741 BLISA or RIA, or

quantitative @AAHC3LERERBIIUSREHIBERS0SRECTOS oD laNTe el omalagiaphynine epaiively, the

amount of AS160-like-mRNAs Cfu|d beiod termiped t%a hybridization method]{)rfa nu&!eic acid

amplificatio ?ﬁ%‘ﬂ?@& li’ﬁs%ga SrtREEm AU t‘eorfrﬁr%%in. TER THethods Gre KRown to the artisan and

includeithe genbliothghifdizétios methiozl pseoNpatticnia higsidizatiiienctn othy bt eeRTeRBR method.

25 An alterngiive dflaetabls t%'QB?étglﬁ‘%/eb& thgsney BE@ii@-‘i‘é’é,@l%&?é@?ﬂﬁ(??aéﬁ@l/ﬂ&%phOrylated
! n

AS160-like protein,_as the degree of phosphorylation of these proteins is indicative for glucose uptake.

If the amourﬂrgr]?%‘g?@e 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

The feature “heterologous amino acid” or “amino acid heterologous to the protein”

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



WO 2009/015808PCT/EP2008/006024 27 known to the skilled person and include the use of
antibodies sp%%{ic fg}' these phosphorylated proteins as detailed in the Examples. A further detectable
signal may be UT4 " aRslocation to the plasma membrane or 5GLUTHAIEHBIRISAH a cell, as the
degree of translocation of GLUT4 is indicative for glucose uptake. If the amount or GLUT4 in the
plasma membrane is increased, the glucose uptake of a cell, particularly an insulin-sensitive cell, is
increased, too. Methods of determining GLUT4 tggnslocation to the plasma membrane or GLUT4

distribution in a ¢ell are _known tqQ.the skilled person.and include,the use myc-tagged io GLUT4 in an
In-cell- ms‘%ﬁ%ﬁ%ﬁ%féd‘éﬂﬁ?ﬁ%"l\%@@‘?88%H%‘ﬁg‘i’ﬁgg"eg %aet{ %Sé’én%? %ge%(?grried out as detailed
in the Exanmgiesiatiterobtheebfagiphoyéatipnake 6 8alic 640, emistelatinfeaneasnegiading labeled
glucose or g abeled alycoseifesiativeERaliahle PhsisirRtaErssiaies ARl RBSH IgHadio-active

isotopes such as 3H or 14C or fluorescence markers. Such labeled glucose or a labeled glucose
derivatives fiRGa!WidHBM alRRRidheHisiocatigr ah b g ifidadee PlaBRTEI 8NfA88 and
[14C]methylgiyeasenRfdsradyikagiotkbbelitd dhdemyghxasg. ithe dete radiisnékBtbordkebe carried
out as detailed.in th 1 . ' 101 be used in order
to test as 2&3@?&%@%@1@5&%&@%&%@§%§ Eﬁ?@%ﬁ%@%ﬁgﬁgﬁﬁ%ﬁﬁ%gﬁw}én in a patient
suffering frotamitigsbie she-rentgicd saicgraifateraradior eXnrAnarNaterpyiscsechpl8htration. The
normal / safe level for glucose in the blood of a human is between 3.5 and 7.8 mM. Accordingly, a high
glucose condition is a condition with glucose concentration above the normal level. Particularly, the

d23 iegaer ahieruenin Rk e PRt LA, aigforal ot

glucose con tfé’iﬂ nus %
least 15 ml\ﬁ%re re er% y at least lucose. The substance tested with the method of the

inventioh migyas¥aagoris issRite billews fonsgsvrmBitiaienehitelashare May be already

known as a st @4t medismmet denaLlisRanarmther, handygnel ZrahabattionAtbeipetuety, it may be a
known WO 2009/015808PCT/EP2Q08/006024 28 . .
ownstréam of insulin or downstream of upsiream of AS160-like protein, as these may

be used in order to detect a signal indicative for altered glucose uptake of a cell.

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

15 limitation L6 cells, 373 adipocytes, HEK 293, 745-A, A-431, atrial myocytes, BxPC3,
C5N, Caco-2, Capan-1, CC531, CFPAC, CHO, CHO K1, COS-1, COS-7, CV-1, EAHY,
EAHY 926, F98, GH3, GP&envAM12, H-295 R, H-4-1I-E, HACAT, HACAT A131, HEK,
HEL, Hela, Hep G2, High Five, Hs 766T, HT29, HUV-EC R24, HUV-EC-C, IEC 17,
IEC 18, Jurkat, K 562, KARPAS-299, 1. 929, LIN 175, MAt-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.



chemical compound not yet known to have a therapeutic effect. In another embodiment the chemical
compound ma geﬂ%/nog%l or so far unknown chemical compound. 5 in another embodiment of the
screening met SFLPIRE Invention, the test substance is provided in th&SSHRZ8PL W mical compound
library. Chemical compound libraries include are plurality of chemical compounds and have been
assembled from any of multiple sources, including chemically synthesized molecules and natural
products, or have been generated by combinatorigg chemistry techniques. They are especially to
suitable for high throughput screening. They may be comprised of chemical compounds of a particular
structure or compounds of a particular creature such as a plant In the context with the present

invention the liagieal s aaRURd A ShPIRIBrARY 8- Go T ivinaPLYBIRAp ey peptides or

small molecules. 15 Advantageously, the method of the present invention js carried out in a robotics
system e.g. ERBEM RS0 BlanTgesrl INSudtivrgIam dnarrsy Siem PAgasHtY Hit¥SHuidics, i.e.
channelled stustinadd Ifsvpaimerfenbeditarpntohbee ¢respolkiivedtionlitbe caltshodésgeattieed out in
form of a 20 high-through put screen; tem. ly the screening
method’s abioma ecffg%n r%ﬁ%ﬁa%t%ﬁrz{g%g?ﬁy §3’T‘tﬁ&%}lg?ﬁiﬁ% gsﬁﬁ/q%g?&?é}e‘%%gﬁ%ﬂﬁd microfluidics
controlled by a roboter. High-throughput screening (HTS), is a method for scientific experimentation
especially used in drug discovery and relevant to the fields of biology and chemistry. 25 HTS allows a
researcher restastiveiyconthsiontdiisstsceli line hesaeglyigenttica ph arpratfdagéecal tests in a short
period of e, QIR RSN GRIRRIIINN RLERMEE deRolies. dABRBRST LB ARCLRRUG software,
tive detectors. yi

liquid handling devices, and sen rough this process one can rapidly identify active
compoundse¥RTERsIPNOIiNe dglemeBEs e T?E P8 @e0BIParousHHGH RatRbEshadtieslidinBomolecular

pathway; pagjsdlant-tabsirssuriiepngy e akeasewitiakmokasebdgaFsracrilEdS uses an
approach to collectwa Ia]rg(%gtamoynﬁ of erimental data on 5the effect of a multitude of substances on
aRH

a particular Pﬁ@gf'i 5% ﬂ/gﬁ) Eea screen, in this context, is the larger experiment, with a
single goal (usually testing a scientific hypothesis), to which all this data may subsequently be applied.
For HTS, cells comprising AS160-like protein or a nucleic acid coding for the same iomay be seed in a

tissue plate AxdehiaR R, MUltiprgiRiaterpaipdt-vielididientheiesned nclhimipiate icansacted with
the test substance f(ir a tlr§§§stf|C|ent to sgmulaﬁr%qgaqeagglréa?te a %utable drt'e ectable signal as

defined abole® THR 8’@. & Far?c%?ﬁ%%% diterent from well o well Across heeﬁ ate: After incubation

time has pageodticaiysienjioabtatiosiogitheosigran, ancesioreele Metaradkeh e srdibineiplate's wells,
either (see Examples), HEK 283 cells (primary human embryonic kidney), 3T3 cells (murine
embryonic fibroblasts), CHO celis (Chinese hamster ovary), COS-7 cells (African
green monkey cell line), Hela calls (human epithelioid cervical carcinoma), JURKAT
cells (human T-cell leukaemia), BHK 21 cell (hamster normal kidney, fibroblast), and
20 MCF-7 cells (human breast cancer).

Preferred cell lines of skeletal muscle, liver or adipose tissue include without being

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.



15manually or by a machine. Manual measurements may be necessary when the researcher is using
microscopy to E?En%&%l{n {)Le) seek changes the wells' test compounds, '%%‘%&%{%g,effegfs that a
computer could not easily determine by itself. Otherwise, a specialized attomated 28 analysis
machine can run a number of experiments on the wells (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 ogfgained from a single well. 25Depending upon the

results of this first assay, the researcher can perform follow up assays within. t een by using
ubstances ARSI L0 e T8 S (e e e o A e e ey
plates, and dndarriéewentie) i@ isiresisivetresponseforaieeianiy st s iHd '4rxtdftRof the

chemical congnednikd9 VAPERSR SNEEHE A BB RIPRA UL dhereeikeYHRional Recognition
2009/015808PCT/EP2008/006024 30, Autamation.is an |m§£§§§%ﬁgmen in HT%‘; usefulness. A
h

specialized P68 REBREh P A BRMIPRIGE S THE PF5R PRGOS single assay plate,
from creatiOEﬁﬂnecmS'mmhﬁn@yﬂm Bﬁiﬁrbﬂ'rsammommﬂmikwpma@ermhd alZe many 5p|ates
UeiePpRcshealR e NFEIOB RRARRRY (ribEINRE SUBIREIA! ifipyention relates

simultaneoqﬁly ff

(o] . :

#o“rt e identification of a substance for |mprovm8 I:Igéluc}:ose uptake into a cell, the test
8

to a test system -
system confpiiAg- C2883d réestrsirlg a8k T4ausstpiRe AP REASIEReRS (RS PBOUR protein) or

tofunctionalpgmagithereof, and an inducible promoter providing controllable expression of the gene,
wherein the activation of AS160-like protein effects a detectable signal. It is noted that all features
of this test system may be further defined as detailed in isconnection with the method of the invention.
The test system is particularly useful as it allows for identification of a substance improving (i.e.

increadihg) et sEaRRNIPRARNRS ke RToTsHe A0 efrgHAlYIRvECI MRS il eeiiftation of
AS160-like pfeial) med<nlieditHie ratm aer soovigiagidfsoribliablemaxbkessiopanédite gene allows

for determi ffects in, identical cells with. i -like.. in, inaly, diff i
Signaling oNREAT Rt e e b R R B S e g

AS160-like pitéihlkmaproeiadsefedd binseteRln siowas. sep Aeneoiard pistdheBagapetised to

identify newrpoigigiakekuse foatyRe REtabRIRSH(SBNEISHEEsRRIBLRICAGAIKRY REPEREN 25in the main
PN R e e e Y AT M BR8N Ve WRikroorganismen und
Zellkulturen GmbH" (DSMZ), Inhoffenstrale 7 B, 38124 Braunschweig, GERMANY
under the accession number DSM ACC2852 (referred to as L6-GLUT4myc-tetR) on

June 20, 2007.

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.



insights in the pathophysiology and therapy of type 2 diabetes. WO
2099/015808%CT2/‘}E502198C{)§/0.06024 31. of the invention. Particularly the %%}%gzrbgé% Hﬂz% prpmoter may
be introduced Into the genetically engineered cell. The test system of the invention comprises an .
inducible promoter providing 5 controllable expression of the gene. Controllable expression of the
gene means that the expression can be induced or repressed upon a chemical or physical stimulus to
the test system which can be applied as intendedyy the investigator or experimenter. Promoters
represent critical elements that can work in concert with other regulatory ioregions (enhancers,
silencers, boundary elements/insulators) to direct the level of transcription of a given gene. An

inducible progilansast GRS SR ORI R REBmBESEe SRl SRRl GUIRpSRRIROHRA, 1. the

inducer (chemical stimulus) or to a defined physical condition, e.g. elevated temperature (physical
stimulus). IFERSTREYSPIRBIRAIYART Hvars FRetita S8 IRTRatetiCaHYREINI PRE4BRINE xpression
of 15 genesigpsiabbelines! inthesrawn be dofaridier ofiatciesited. yperaresalseries of
chemically-regulated, promoters, including promaoters whaose transcriptional actiyity is regulated by the
prosence of AERE SR KBRb R S i o e PO L o T
Physically-rempstatethprniyotiedioideinoyiomeysiensHs sberainvehipaedianadionpes febulated by the

presence ot lpgERAA lahlvand iop-R ghiabie EsmeEAtRon RiRtakhcrsiemaaly prasbated promoters
ISt

should be derived from, organisms ant jn evolution to the cell where its action is required. Thus,
promoters t8TEE SO TIF D SCRIERAPENSH LRI R %Eﬁ\f’e%jﬁ%}ﬁ grf'%gﬁ?&‘ﬁg'gﬁgﬁ'as yeast, E. coli
or DrosophilemBragtictiiacexanopl essaipuidtohs keedrdatetioproniotercayistera (adcitohakgsalrogenase |
(alcA) gene promater and e tiansactivalorproleln AMERctelRRYGHass RIMIRISSREmAIL System

(tetracycline repressor protein (TetR), tetracycline operator sequence (tet0), tetracycline transactivator
fusion protef¥{¥A), 30 which is the fusion of TetR and a herpes simplex virus protein 16 (VP16)

- activation WO 2009/015808PCT1EP20081006024

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.



32 sequence, the promoter system disclosed in Example 2); steroid-regulated promoter systems

(steroid-respo '\é&g{gg&&ter, e.g. promoters based on the rat glucocortig&ﬁl;%%%{)%zpR) or
on the ’

promoters base uman estrogen receptor (ER)); or metal-regulated promoters derived from
metallothionein genes from yeast, mouse and 5 human. However, the inducible promoter is preferably
a tetracycline-inducible promoter, more preferably the promoter system as described in Example 2. A
further aspect of the invention relates to the use afsa tests system comprising AS160-like protein for

the identification of a_substance.altering, particularly improving, glucose uptake into a ¢ell. as already
detailed ab&%cfﬁ%%ag&etg?&sorp e\"'rrr?qe?ﬁoo(?1 Are kgg?[évsny's égﬁ‘* 8& tr%?nereon |qr?r'fﬁ8q€eesi{' S%@% used
may be furthrsrcopetiifiéne sgetestrivalispidifie nitiadrspestepiarmisaprriiorniesnaipstem of the

invention. 15 Alsoidn 8EpRINRRGS, Witkithe akove disriasing ASLARkepralfineBaYidewmaad in a model

for type 2 diabetes, wherein the above details with respect to the method or test system of the
invention arthf BTSRRI he 26 AR B RIS TS A B AR TRFEHARE BIRCRHTE o

polypeptide sonsisting tutis sentighycommistizg aftpieamiuabidisequethod attardfeg to SEQ ID NO:
3 or 23 or bl SCRASHRYA SFAUENSEATEHANG R QAR NOid i B @poler embodiment,

the invention concerns a polynucleotide consisting of or 25 essentially consisting of polynucleotide

sequence a¥esieihgrdsEosry Ndhe Bemplasarcbinm §rasson feptitéiecording to SEQ ID NO: 3 or
23. WO 2009/015808PCT/EP2008/006024 33 amino acid sequence according to SEQ ID NO:3 or 23
or being encoded by a sequence according to SEQ ID NO:1 or 22. The preparation of suitable

antibodies of HogURnal APMENIARIERldS KEIHL helhS AltfichdyBATL WA A fammal, for

example a rabbit, wit protein or & fragment thereof, where appropriate in the presence of,

for exatfiple'ERECAMS RERATATANHNEEE T SRIRSBIH xidkendielRuing &RBRIGHINE iSRG d, BA. et

al. (1981) Theohaw 5 ielanwhdaiupal-oéMieninintediddhd B49) sihenpalyslewat@itedias which are

formed in ths?. anirpa]( %s a resu to; an jrpmunQIqucal ‘re:imction an 10 ?u seaouentlx be isolated from
rans eﬁ celis ex ﬁ)i £5iS gnfe o tfe selection and are able 10 arow. w ereﬁs

the blood using Well'’kKnown methods and, Tor example, purified by means 6f column chromatography.

Suitable procettiiansiechrdgatie disonasoat! dnwoales farsolentivadnaTiarhiadydas well (see e.g.

Winter, G. &Milatolin GebLRO RLBIRNR (348) Z2BredfbrneiNtar aiHie fesmandarddneathads listed
below). In the context of present invention, the term a [}I_.Od or antlbodg/ gra meng}:om I’ISFS 15also
recombianP U S AR RIS S IRAROPYS YRR BRROC Ve, andlor ahy o

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



humanized, multifunctional, bispecific, oligospecific or single-stranded antibodies or antibody F(ab) or
F(ab)2 fragm . EP-B1-0 368 684, WO 88/01649, WO 93/03) %E 0 98/24884, US
4,816,567 or%gg é@?{%@&% A specific anti AS 160-like antibody accor 2%15 SNE W/&htion 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 path novel isoform 2 of AS 160, as identified herein,

than with o both of the isoforms 1 or, 3 of AS 160 protel [ stapdard laborator nditions
(i.e. a speczﬁ%%a%ﬁi‘b%seo%ﬁreﬁz%%gﬁfl)aéésy?. %E%Or%’?rf&%?%:‘n%@rﬁe@ree“ﬁ?g%'aiH%"é’ﬁ?, Set%%%gc:%lrc anti AS
160-like anthceipressering aeiihphiosemiviaiatpdisnnesehamndagl MhoEdieapraainAS160 than with
one or both &f thesigafuims dof'te AAREALRIRIREN N esISaRdAstRRRIRIAY sansiianpdke. a specific

AS 160, isoform 3 antibody), 30 According to another embodiment, the,invEntion oncerns a cell

y) : |
heterologoudRPERpTE &Y éﬁ&%gﬂﬁo@%ﬁs‘%ﬁ%W%@ﬁﬂh@gﬁﬁﬁgﬁ'ﬁ GPIFRASHS acid wo
2009/01580BR gitoR2 08K 602441 sedprabbesacsbof iy its Hik-Qeii3iti@ ti8sue23 or being encoded
by a sequence according to SEQ ID NO: 1 or 22 or a cell stably or transiently transfected with a
polynucleotide consisting of or essentially consisting of polynucleotide sequence according to SEQ ID
NO: 1 or 22 or encog{%?&a polypeptide according to SE(% ID NO: 53 or 23. The cell can be an

procaryotic bPRIEHTERE IR T LB R HYUALR) OF IAHUKGRIPILLLYES8E (Ri'E ATCHL gcid
vector and aff éxpressany ia indisxtivedgougigere Tivteke. dohmpaseyminditrad ypprieirary ioeteasadwell as
cells from atﬁ%%ﬁ}ﬂ&@ugﬁ@@ti:fl? ﬁH&%YXRF%R%EgH%%%E@U&S&QiPQ ﬁ?éé%éjs%ﬁvﬁ%.either from

multicellular organisms and tissue (such as Hel'a, CHO, , SF9 or 3T3 cells) or from single cell

organisths dMefhadsdLsteynogiimpaer A SRRisdnr HrASPRE YRRV &N BGgitded referably
Pichia or E. gsbof elg antfLgarsples gewved bainytisaliectattibe gdingd tisioveltibkogas) Wotmiques, such
as taking of blood, tissue punctsiodwepr. sgr‘%ig% tgchniques 15 Af}gtheﬁb%%oect f the invegtion concerns

a siRNA (smngflyir?ﬁigﬁg'r?/dF?NtAE} capg[i)?e 0 nega)t(l?/rgl ?ﬁtepffseprﬁ]c;g ’Wﬁﬂtexp eSsion ﬁ%ybdre aéﬂvity of any

of AS160 likbedotempies. drigroatvalyy assutifnddeolike patedangianentuipnel anikedyamit of the

DNA sequepge6,Ride NQcddriarewihie ZRowieddedamns sriftlidersinrare asnatdamipitory RNAs
that induce the RNA interference (RﬁArggathw o%he NAI interferen%b%athw y, see e.g. Elbashir
etal., G%neg’gﬁfg‘ffg%‘fédmww §Nt 55588 RPN NPR588Y, \GENe8hd Development,
13: p. 3191 BifsorFanictivatal cEEH(RDOA?II01, p.25-33). In the context of present invention the
term "siRNA" comprises duplexes of two separate strands, as :

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



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‘fieohzg%gf?]i‘sm%%ever, the choice of the appropriate length is v%ﬁ’&ﬁ%)\%g?ﬁg%ﬁe 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 complementarity is also well known in the art. SIRNAs may
have WO 2009/015808PCT/EP2008/006024 35 gfpaired overhanging bases on the 5' and/or the 3'

~end of the sense strand and/or the antisense strand. Design and pre arat;,o of siRNAs for a given
cDNA sequkRe&mnie %l?‘&ﬂ%@xﬁﬁﬁ‘%ﬂ@%ﬁt‘%@@??o%%Bfgaﬁ‘iﬁggfﬁP Spsp {%%Uf)ﬁ‘ﬁ?a?ture 411: 494-498
(see especiphygpidryidicg braelnsns fetaskapar dtoBahgRiNSA and siRNA transfection into cells), and
Tuschl et al. (1999) Genes and Development 13: 3191-3197). Methods for application of SIRNA
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 ezﬁ essed from

expression OdHRE SIS IR B3 REMRL kPR RIHAICe RIRE R R AR X pression
vector refergtogaydistriboforetier systanmhesedéat derad tiving eogtices sfdbLof BIRNAGIgelveeforuplex or

ShRNA) and fomy sea kiR ol as well AP italL suehasieomand ientiualyeaiys, as well

known in thé ar. ccording to another aspect, the invention refers to the use of the AS 160-like
protein (isof@kifase HRteke 8f dFdlenarisaleriycit LaliBricoshivReridt HEMRASEHJ2PLSIRNA, either

duplex or shirhscahiedetaesativetLinteriesasiibatxnie ol ancdonacivinebAS_LGE-like protein

(isoforms 2 andlor 3). . The following figures xamples shall.illustrat e invention, but
should not f%sg'ég HWQ&P&%&@‘%’#&%@& %Lé%s?c%%pﬁﬁa 8?% S |Rve%§i§él%%%ﬁ%ﬁg%%%géﬁows a
compatison®@ktHettiwee tiiftete W estdoriesiiing 60 MoK/ MEN ecvaKe. drersmmiRBRAM 2 as well

as novel isoﬁ%%‘b@éﬁﬁéﬁﬁﬂ identifigdaan the dasisorfsguantitative 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 lacks the exons 11 and 12 in (B). Isoform 3
is
Alternatively, glucose uptake of a cell could be determined, e.g. by using labeled

glucose or a labeled glucose derivative. Suitable labels include e.g. detectable fags,

15 radio-active isotopes such as °H or "“C or fluorescence markers. Such labeled glucose
or a labeled glucose derivatives include without limitation 2-fluore-2-deoxy-D-glucose,
2-deoxy["*C] glucose and ['“Clmethylglucose. Preferably, radio-labeled 2-
deoxyglucose is used. This method may be carried out as detailed in the Examples.

e

As detailed above, the method of the inventioﬁ may be used in order to test as

20  substance under high glucose condition, which better reflects the situation in a patient
suffering from diabetes. High glucose conditions are those with elevated glucose
concentration. The normal / safe level for glucose in the blood of a human is 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



WO 2009/015808PCT/EP2008/006024 36 shown in (C) (amplified with primers SEQ ID NO 16, 17,
18). Phosphore(flggor& sij[ggﬂssSer-SSS and Thr-642 (underlined) and mismaljtgg%% 3290%(%519 T1275 (italic)
are shown. Figure“ﬂ (‘R‘and B) shows expression of AS160 isoforms (Taqmanf. SIng specific
5primers (Primers SEQ ID NO 4, 5, 6 and/or 19, 20, 21) for full-length AS160 , primers SEQ ID NO
7,8, 9 for AS160-like and primers 16, 17, 18 for isoform 3), the expression of the three different
isoforms was examined. mRNA levels of AS 160 igpforms are normalized against expression of
endogenous RPL37a mMRNA (amplified with primers ID NO 12).,Data are representative
for five diffe?gﬁm?ﬁh%wgﬁgésnﬁgyﬁi% o) E%O\?v\éefzgﬁear%%#écpe]rfg%éh % |c')-?rc1) t(‘SD'faE:Ioning strategy for
cloning of iserfdradirieof ke thenitat cetmiemrrd surydesisaw el o SC BN KB/ TRemiggicloned into Nhel
and Notl siteg Qf glRESpuUro2 generating pIRESpuro2/TR. 15 Figure 4 shows that expression of
isoforms 2 of AS160 in L6-GLUT4myc cells is tetinducible. RIPA (radio immuno precipitation assay)
extracts were analyzed with SDSPAGE and western blot analysis. Cells were incubated in the
absence of doxycycline (- isoform2) or in the presence of doxycycline (+isoform?2) for 48 hours.
Expression of g te0-4ikbodivedtetioel soigenispauiicods obthamisodipnUbe ties!, sChstRBCE07-741). 20

Figure 5 Sh%&@%élmﬂﬂéw&%%ﬁﬂh@ﬁﬁaatws'pohﬁﬁﬂb%mwgﬁ%,def_mb&nmims?ghsgpression of
isoforms 2 of AS160. Phos horylatlon, of AKT at Ser %;%was confirmed with an anti-pAKT (Ser 473)

) 9
antibody (BIBSHGRERIHREY auUchSTYSH! SETRRQURSE A ARVEIRSE HRASTIRIALY AR P AN isoform2 of
AS160 (In-aelhivimstesn)cdy, incicelhy estenitaihadysit esireg entdendesiaad G vell plateicGells were
pre-treated yyj cycli h%H: 10, i i ééiafﬁg (+ isoform2 of
AS160). Insﬁ%%v(&%ﬁn%% Qé%géég 2 %ﬁ%#ggaﬁgﬁﬁgﬁéﬁ%%hﬁgﬁe%cts the phosphorylation
of AKTIt Sepitprtefsolishrtuceghrubscrerng A hahepnhbesraPiges of chemical
2009/01580&H%pbikid2 @9 &/BakREHBstrASl e doarbady (Bioshu reaticakNers Aidrd @G3R ais specific for
the phosphor%iatti?ntﬁit% grgtggr 6|tAhZ hStape%%%q pev}%&i)%n% éeéhrgns“emi §Oreagti'ln{?j rl)lgigts.i*P values < 0.001
vs. - AS 160*fKe. RU ?epresean relanive unlts.rglﬁlgure S ows?ﬁe eﬁ'@ct 0 iso?o%ﬁ of AS160 on
insulin stim@lekedaglycoy aptek@plipnakerorng eosrilyeestdenee asabmmaaspdnse to insulin.
Insulin was incubated for 20 minutes. Standard deviations are representative for 8 reading points.
*P<0.001 vs. - isoform2 of AS160 -like values. io Figure 8 shows dose-dependency of glucose uptake.

D lin- d [ ' ' = - I
conainihg A B R e Dy L R SR e A o 20

minutes. St&ridnd!déiviationrrliadatngessndabetiond e danyesciriem. e.g. using

microfluidics, i.e. channelled structured.

in another embodiment of the present invention, the method is carried out inform of a

20  high-through put screening system. In such a system advantageously the screening
method is automated and miniaturized; in particular it uses miniaturized wells and
microfiuidics controlied by a roboter. High-throughput screening (HTS), is a method for
scientific experimentation especially used in drug discovery and relevant to the fields of
biology and chemistry.

25

HTS allows a researcher to effectively conduct millions of biochemical, genetic or
pharmacological tests in a short period of time, often through a combination of modern
robotics, data processing and control sofiware, liquid handling devices, and sensitive
detectors. Through this process one can rapidly identify active compounds which



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 ALCAR Bg. IGF-1 was incubated
for 20 minutes” R?@Kfﬁ{l%‘%\gs incubated for 2 hours. Standard deviations é’ﬁﬂ%‘}ép Elafive for 410 8
reading points. "P<0.05 vs. - isoform2 - 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 incubaged during starvation period (3 hours), insulin was
incubated for 20 minutes. Standard deviations are representative for 4 reading 25pqints. "P<0.05 vs.
TS 160, e VAT A2 B R KR RE MR e ] £ B8 16 BIREGTRIT inhibitors. 10
pg RIPA exghicoarrpiespafadgby 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 WO 2009/015808PCT/EP2008/006024 38 (200nM; Upstate, Cat No.: 12-338) or the AKT
inhibitor Calb. 5509%, &?g)i&cehe%, CaF Noh: t%zc%(ﬁogpg%rl hour an sfubse(’%uenttlg/l %tirtnulated with
insulin (10 nMYIoF 20 mingtes. prta?PeP o?af-deoxyg?ucose %@)awggnm%a%ﬁgﬂr? r}espgnas.(e)r{o insulin and
AICAR alontseatset cdbmbiniitiste of werataanesoplaphidoliiaoierae ARa(Bistivel). $hodllingwas

incubated 20 paiRSHAIGARWAS NSRS IPeAhEN iR 5QRBRk (o= 108039 Bsiipa Figure 12
shows the tlm_e-ncé?é%)%ndency of %%JC se uptake. The uptake of 2- deoxyglucose was measured after 5,
[ t

15, 30 minute€ YRRIESI. 4R ¥RGRAHHAS F58 SR S YR SeHE Y iRB #ER Ehression of AS160-like

protein or left untreated. Standard deviations were obtained from 8 independent values. Figure 13
shows the effect of MEKK/ERK inhibitor on glucose uptake. Expression of isoform2 of AS160 was

induced witkrglaxygy eindep A Mangsae (ealRe-Rkeakifcela Weirid aatPEYahidbAthe Yknd e MEKK/ERK
inhibitor U0126 (10 pM, 20pM, Upstate Cat“l:lo.: 19- 4‘9 i{]va]s incubated.in stlarve dium.
SubsedientiERS RS D A HRSHRARISr TIPS Ade il Rie &:9a HRsHR ERECRBERbIR, ~p<0.05
vs. -ASlGO-dikifairﬁigmmMshoma_dtw mﬁlmmtesf eianbet'am:e§mtgrttme(g@eetdp@ka§ﬂe indgce
insulin- 20 resistaneecellsermdnaubatadd e PiesRAGE PLRIR HHESE ADAsRUln,ayemight

(right), or incubated under normal conditions (Teft). Induction of isoform2 - expression was performed

by incubatidi® SHERERJEERM w648 welircrpss diin fialeidiinsdneH BioutimmbassPaseastiaa!98uiations

represent 8gesshsippoits sRna,Mhamsurisadntinofakénlafo2S ity @idfe'shans, iagigtion of

insulin-rjesism%%l‘gd ﬂlawr?mgtc%% To induce insulin-resistance cells were incubated in the presence
u

1 . o )
of high glucose plus insulin 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
Manual measurements may be necessary when the researcher is using microscopy to

(for example) seek changes the wells' test compounds, looking for effects that a
computer could not easily determine by itself. Otherwise, a specialized automated

20 analysis machine can run a number of experiments on the wells (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.



30 antibody recognizing Ser 473 (Biosource Cat No.: 44-621G). The phospho-AS160 WO
2009/015808PCT/EP2008/006024 39 antibody is directed against the Thr 642 site. "P<0.05 vs.100 nM
insulin under nofmar conditions. Figure 16 shows the effect of mefformik %ﬂ%’ﬁfgg%‘%&ake.
Expression of isoform2 of 5AS160 in all wells was induced with doxycyclin for 48 hours.
Insulin-resistance was induced overnight. Mefformin (800 pM) was incubated overnight. Cells were
starved for 4 hours and subsequently stimulated wgth different insulin concentrations under indicated
condition& 10<0.05 vs. appropriate values without compound. to Figure 17 shows the effect of
metformin on phosphorylation of AKT and AS160, isoform 1 (In-cell Western). Expression of isoform2

of AS160 in gl wells WaSIAGMEEHMER ARSI 0L 48AaHES S NeulinTariRansa igHced

overnight. Mefformin (800 pM) was incubated overnight. Cells were starved for 4 hours and
subsequentl§ SRATIRIE@WRHIIRE FRAPIISERRSVRTATRETGmCAES EbRlfRSTSYR(ItFefiRfBents relative

ISunits. FigureatBshinsgarieaalyaisss. GhUT4 et osaticn NGB akielisaneenaeybated with

doxycycslin t°|éné15ucf Sﬁgr%ﬁiﬁn ?fo r@%lgoé”%n r&tegma{)ar_é%ﬁ}eu%gre!ate%. Insulin was incubated for 20
minutes. Stgn(}ar deviations were obtained from 8 single Valies: ®PE250.05 vs. L6-GLUT4-myc +

100 nM insulin. #P< 0.05 vs. - isoform2 of AS160 + 100 nM insulin. Figure 19 shows a graphic
presentation of GLUT4 distribution (ACUMEN). Histograms were obtained on the basis of
laser-scannméftieresepnteyioinesntiaf esldiffetont eaendiians. fbhth e iduatfikepitesens total cell counts

(DNA markesrL}b chae!,lllselgg;tr % ﬁlfllgevflgrécg% gggé/vggitgdgq?#%ragéﬁx e {é%gggi %for mn;(c-.GLUT4 staining. Cells

v
right of the arrow shown ini rey represent the cell population t%a[n dcl;soplgﬁir'}o\%slocated

myctagged SLLAE4akHerBRAMAKTRMRIARR. 11IQBRIRI IGERPRGTARRRARIRNANR4 40 Figure 20

shows the lgcation of the forward and reverse primers for PCR-cloning of isoform2 of AS160 from
human'festi& B RPELIPIRNDREES: ces upstream and downstream of the isoform2 - coding

Sequence (ol RdNE A IhBUMSRAlf, KoRFLRL e uadBiBepyguiod ines: the AS 160-ke

coding sequence 1S un
wherein the activation of AS160-like protein effects a detectable signal.

It is noted that all features of this test system may be further defined as detailed in

15 connection with the method of the invention.

The test system is particularly useful as it allows for identification of a substance
irmproving (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
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



5a solid line. Figure 21 shows an immunoluorescence based analysis of the intracellular localization of
myc- GLUT4 %Bof AS160 under basal and insulin stimulated myoblast cells
were incubate Wi’lgu insulin (100 nM) for 20 minutes prior to treatment fc? 89}%%%98%9%%3
immunofluorescence-microscopy. EXAMPLES 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 ofAS 160 and the new 20 isoforms identified. The

eXpressmno ese differe forms was iny, ated with quantitative RT:P n different
tissues. Cor?l %”é{ﬁyté?/ %t% Stﬂ der ﬁjﬁ e‘nt‘a dic J g fﬁé

t?ﬁve dﬁ‘?ere man &onor Were reverse ranscrlbed and
examined ugmﬁaﬂmmmem&mm%pecmc primer pairs (for full-length AS160 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-trapscrib s used as a template for. am lfcatlon Acomm n probe was used to
HbsAeTe B i Hepie

INvVenuon compnses am r FOVE
determine t g%\f pression In mnsulin- sens Iive lissue W&? P

2009/1151 5808FCIRFE P 28080060 21 the gadm&mtmwﬂmem@sm@mf Breggnemasgeritas mRNA

expression gfthe 11bosemalIsBGBIted/s (HINRR SRR BRSARA! R'BtGHIckBLAOMRNG, CDNA clone
MGC: 26772 as used to normalize mRNA levels ID NO: 10, 11 and 12). Based gn specific

primer pairs ée’é)t(ﬁyég%%wwm|§ﬂﬂaelﬁﬁ@f‘ﬁqsaédﬁﬂﬁnggdd@’nwgd@f?@&gﬁgfa(ff RARNA S pression

methods were calculated with the deltadelta CT method (Yuan et al., 2006). The following primers and
probes were used: Specificity Sequence SEQ ID NO: Isoform 1 (full- length AS160) For

5"'ATTCAGﬁE§1‘%&é§T$T£9§%@ﬁ@%@nts that can work in concert with other regulatory

10 regions {enhancers, silencers, boundary eEementslinsuEafors) to direct the ievel of
transcription of a given gene. An inducible promoter is activated in response to either
the presence of a particular compound, i.e. the inducer (chemical stimulus) orto a
defined physical condition, e.g. elevated temperature (physical stimulus). inducible
promoters are a very powerful tool in genetic engineering because the expression of
15 genes operably linked to them can be turned on or off as desired.

There are a series of chemically-regulated promoters, including promoters whose
transcriptional activity is regulated by the presence or absence of alcohol, tetracycline,
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



19 Rev 5"-CCTICTCCATCACTTGATTCTGAAG 20 Probe: FAM-MGBNFQ
5"-ATGAAATCAGACAAGACACTG 21 Isoform 2 (AS160-like) For 5"- GCGTTCCCCTCTGCTGAG 7
Rev 5-ACTCAY BEPEHAGGTAGATGAG 8 Probe: FAM-TAMRA ~ PCT/EP2608/006024
5-TTCTCCATCACTGCACTGTTCACTGGAGCT 9 RPL37a For
5-ACAGCGGAAGTGGTATTGTACGT 10 Rev 5-GGCACTGTGGTTCCTGCAT

32 _
sequence, the promoter system disclosed in Examnple 2); steroid-regulated promoter
systems (steroid-responsive promoter, e.g. promoters based on the rat glucocorticoid
receptor (GR) or promoters based on the human estrogen receptor (ER}); or metal-
regulated promoters derived from metallothionein genes from yeast, mouse and

5 human.

However, the inducible promoter is preferably a tetracycline-inducible promoter, more

preferably the promoter system as described in Example 2.

10 A further aspect of the invention relates to the use of a tests system comprising
AS160-like protein for the identification of a substance altering, particularly improving,
glucose uptake into a cell as already detailed above in the context of the method are
test system of the invention. The test system used may be further specified as
described in above with respect to the method or test system of the invention.

15

Also in accordance with the above disclosure AS160-like protein may be used in a
mode! for type 2 diabetes, wherein the above details with respect to the method or test
system of 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



11 Probe: 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 PEYANSEAGCAC 111 CTGCTGAG-3' 15 Isoform 3 For BT RS04
ACCAGAATTCAGGTAGACTGT 16 Rev 5"- TGCTGCAGGTAGATGAGGTCCT

33
amino acid sequence according to SEQ 1D NO:3 or 23 or being encoded by a
sequence according to SEQ (D NO:1 or 22.

The preparation of suitable antibodies or functional fragments thereof is well known in

5 the art, e.g. by immunizing a mammal, for example a rabbit, with AS 160-like protein or
a fragment thereof, where appropriate in the presence of, for example, Freund’s
adjuvant and/or aluminium hydroxide gels (see, for example, Diamond, B.A. et al.
(1981) The New England Journal of Medicine: 1344-1349). The polyclonal antibodies
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 column chromatography. Suitable procedures to produce
monoclional antibodies are well known in the art as well (see e.g. Winter, G. & Milstein,
C. (1891) Nature, 349, 293-299 and literature for standard methods listed below). In
the context of present invention, the term antibody or antibody fragment comprises

15 also recombinant antibodies or antigen-binding parts thereof, e.g. chimaeric,
humanized, multifunctional, bispecific, oligospecific or single-stranded antibodies or
antibody F(ab} or F(ab). fragments (see, e.g. EP-B1-0 368 684, WO 88/01649,
WO 93/06213, WO 98/24884, US 4,816,567 or US 4,816,397).

A specific anti AS 160-like antibody according to the invention should interact more

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



17 Probe: FAM-MGBNFQ 18 5"- CTTCTCCATCACTGA ill GATT isoforml (full-length AS 160) For
5'- CATACTCTTCTTAAAGAAGGAGTTCCCA 4 Rev 5'- CTGTGTCTGAGTCGGTACTGTAAAGC 5
Probe: FAM-TRRARR G GAAACTGCCAAATTTCTCCTCGTCGACT ¥ HHZ1EIEHS 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 5 represents the AS160-like, is @@Stly expressed in adrenal and thyroid glands, but
also in lung kidney and brain (Figure an. Expression is also detected in adipose tissue and in the liver
(Figure 2 ApaauesRmhasrsAing faIRERJI MQ1BerAvokbritmencaderbby|keqeusNeslightly expressed in

skeletal mugglerdiRg St mighhndicaioa speelicsubitiontefrdistitgtisnétsotsdnvitifferent tissues. In
the foIIowing ?xr?erlim?gts the iqvent rs . o .
olyriucieotidé consisting of or essentially consisting of polynucleotide sequence
according to SEQ 1D NO: 1 or 22 or encoding a polypeptide according to SEQ ID NO:

5 3ar2d.

The cell can be any procaryotic or eucaryotic cell capable of being stably or transiently
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

10 eucaryotic cell culture comprising cells derived either from multiceliular organisms and
tissue (such as HelLa, CHO, COS, SF9 or 3T3 celis) or from single ceil organisms such
as yeast (e.g. s. pombe or s. cerevisiae), or a procaryotic cell culture, preferably Pichia
or E. coli. Cells and samples derived from tissue can be gained by well-known
techniques, such as taking of blood, tissue punction or surgical techniques.

is

Another aspect of the invention concerns a siRNA (small inhibitory RNA) capabie of
negatively interfering with expression and/or activity of any of AS160 like isoforms 2
and/or 3, e.g. specific for or in part complementary to at least a part of the DNA
sequence SEQ 1D NO:1 or SEQ ID NO.22:

20 The term "siRNA” refers to small inhibitory RNAs that 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



o 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*¥ a%8#8E¢line-inducible AS160-like protein expression ByStEFROOHKAGH024 .
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 the insert is underlined) was used as a template
for generating a fragment corresponding to the cdding sequence having 5 gateway sequences for
cloning. Tha!imsdredweistionsitintessd ONRe 21 aisler dier) amtiofibe sgnen 8 A and/esdhession
vector pCDNYARIR imtigaen) by means of standard methods. Sequencing analysis revealed that in
comparison to full-length AS160 (NM_014832; EMBL) exons 11 and 12 are missing in AS160-like
(Figure 1). Deeignismatsieearatoe dfeiRifiad fat pagittonsONBOS(sitenty arelweBRATWAla Yel). In

10addition, thj ' .delefi 14~ , I ' I
CONA but Bl B SUHGa B BRER T e ey %??#?%%S%?%%%%Eﬁ%‘%%%%? 11 and 12

the 3bp deldighh GolsMRIaBEERF TR RIFNA @ douBINAHEaREfseiofHie eneanst icigis32

(EMBL). 15L6 myobjasés kb skeletaldpmesie rells) stablgrxpressing glucose transporter 4 (GLUT4)
with an exofacially directed myc-tag (GLUT4myc) (L6-GLUT4myc, described in Wang et al. 1998)

were subsemmmi@sdsedﬁpﬁaaﬁiracyf;ﬁiﬁé\!@eﬁdmmamieahrssskbaaﬁe@&l@@ﬂ{ke tn_ao‘&;iribﬁbr this
purpose the RRXGYSIEMAUPIRISRMNRS Aeth (L EEMABRAEIUE L {his SURam controls

the constitutive expression of 20 the tei-reloressor (tet-R) under the control of a CMV. c&tomegalovirus)
promoter. IiTBSSRE RIS SR ARATHR SR RE S INRSH B P REUEF BT B &iff

tetracygdine mpaiaiolirsequeocearSeitiz kambkiberthyaiaphesikes expression védditiefesf tetracycline (or
doxycycline) induces expression of. th i interest, 1.0 all t | i f the
tet-system %TG‘(E%@?%%& %’éﬂg rt?]lés(teee ﬁr%%r@ﬁS?v%’é@% iggléfgﬁ(?rﬁ %@E@&%&{é %%R (Invitrogen)
and cloned FtBNe ansbremarness iddorgnRESSured a5 Yrbvieh A irEraamd deativiiince of
PIRES-purogfieiR isoianiptireifolivgng as SEQ ID NO: 2. WO 2009/015808PCT/EP2008/006024
44 Sequence: pIRES-puro2/TetR (SEQ ID NO: 2) '
GACGGATCGGGAGATCTCCCGATCCCCTATGGTCGACTCTCAGTACAATCTGCTC TGATG CC

GCATAGTTAAGCCAG TATCTGCTCCCTG CTTGTGTGTTG GAGGTCGCT _
GAGTAGTBCEHEHA GERARAT BERRAGET Rrstlienas s dnke e P tha &8 A dka 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



5 GCATGAAGAATCTGCTTAGGGTTAGGCGI I 1 | GCGCTGCTTCGCGATGTACGGGC
CAGATATACGCGTTGACATTGATTATTGACTAGTTATTAATAGTAATCAATTACGGG GTCATTAG
TTCATAGCCORREXNTRTHUEAGTTCCG CGTTACATAACTTACG GTAAATE/EP2008/006024
GCCCGCCTGGCTGACCGCCCAACGACCCCCGCCCATTGACGTCAATAATGACGT
ATGTTCCCATAGTAACGCCAATAGGGACI | | CCATTGACGTCAATGGGTGGACTA 10 ii
IACGGTAAACTGCCCACTTGGCAGTACATCAAGTGTATCATATGCCAAGTACGC
CCCCTATTGACGTCAATGACGGTAAATGGCCEECCTGGCATTATGCCCAGTACAT
GACCTTATRGBACC) TEGTARTTGROAST AEATERACE TNT TAGRCATCGETNT SRS
CCATCCTGATGE G hGRE NI TN TRGBCRTGAATARTREY A GTCRRRCCCA 1|
CCAAGTCTC CCATTGACGTCAATGGGAGTTTGI I I TGGCAC 1
CAAAATCAACGGGACTTTCCAAAATGTCGTAACAACTCCGCCCCATTGACGCAAA
TGGGCGGTAGGCGTGTACGGTGGGAGGTCTATATAAGCAGAGCTCTCTGGCTAA
CTAGAGAARGEACAGAB D IECSPRATIOCA AR TANATAGGCATHCACTUINGHEME

ACCCA 1‘33; }g&s %&gé\gg% REGAT £GAIRTE P SR RGSIAG IO 6T T

CTTAA P P A A AR A TP AR S R
AGCTGCTHREABNE EBctiendSréa fieaad rrinae A 68 T SRIETTCD Be ertesaon
GCTAGGTGTAGHRE ABGETACHTHGT AT MR TATGTARANMT ANGT GG SETHE Gre

AGARGOO BT A BT RAR AT AT T AR RE T e PR g mers
CTTTACTASER(AVC GG G A TR REE AR ARTSATANYE REET AffReT BEENACATA 25

AAAACAGTATGAAACTCTCGAAAATCAATTAGCC II'TATGCCAACAAGGTTTTTC
ACTAGAGAATGCATTATATGCACTCAGCGCTGTGGGGCA 11 AC 111 AGGTTGC

GTATTGG GAT AAGAGCATC
CTGATAGTA %?5‘8‘&% %@l@gﬂggﬁ% ﬁ%%??@%ggﬁéééﬁs 2
GCAGAGcM@rT@ﬁmmW&WWkM%@WAW&@A%@
ACTTAAATGIGALAS JIRES FSLgoneSinATRSHURSATECCCG GGAATTCAGATCTTAT TM
GCGGCCGCATAGATAACTGATCCAGTGTGCTGGAATTAATTCGCTGTCTGCG AGGGCCAGCT
GTTGGGGTGAGTACTCCCTCTCAAAAGC GG GCAT GACTTCT GC G WO
2009/015808PCMP2008/006024 45 CTAAGATTGICAGII . ’

ICCAAMAA EBwe & Amaatererestre adoianctd A8H8 in L6-GLUT4myc cells is tet-

TGATGCCIH@W@@ GERGRAHERATEIARATR ACGANAACACARSTE UG with SDS-
GTCAAGCTT T C TG TCTGGCCAT AGTG
ACATCCACT %‘1"6?9&:@@3 i&?&&‘&%’é@%@ﬁ %&%@é"croxycyq'”e
CGAGCAT(mmTrGZ}mG@ me@@@@mmmmmmmwm@wm of
GTTACTGCA4 oG (o5t o At ARG AsPdHatda (UGeldd RIS T67A74 1),
iIiICCACCATATTGCCGTCTTTTGGCAATGTGAGGGCCCGGAAACCTGGCCCTGT -
CTTCTHRGACGAGCATTCCTAGGGGTCI | ICCCCTCTCGCCAAAGGAATGCAAGGT

CTGTTGAATGTCGTGAAGGAAGCAGTTCCTCTGGAAGCTTCTTGAAGACAAACAA m
CGTCTGTAtmeAomINatiAsiccatt &G, dogAekcEthocc

;grg(c::(éiggﬁm %GTTC?%E‘IE{? ITGTG-EC(?AAA(SSECC% CAAATGGCT. TC&%Q(Ai@g, 2
CGTATTCA%@K%@@@@ﬁ*é%ﬁ@d&f%&GA&R%Q%H&%\%F@%&T@%A@%T
GATCTGGGGCCTCGGTGCACATGCIIACATGTGIIAGTCGAGGTU\AAAAAAC m
GTCTAGGCCCCCCGAACCACGGGGACGTGG | 1 ICCTTTGAAAAACACGATGATA

AGCTTQCW@MM AWTQQ&BWAQ%‘@Q%Q%&% An
GTGCGCCTCGCCACCCGCGACGAC E%CC%Q % g %%ACCCTC% i
CGCGITCGEEEORRE RN IHE B ERER MK LRt

TCGAGCGREFOATCEAS @m@mm@mmm@{smma@gf@m@mmmm of

TCGGCAA%%T&)EQ%@P%?@%&%%%@@@'%Tw@ Q@Wﬂr@% §é¥cts the
GCCGGAGAGCSTCGAAGCGGGGGCGGTGITCGCCGAGATCG ATG

cccC

CCCORG T BRI BE LA SSAS (AR ENBA TSRS e preest
GGCGCCGCACCGG C cCcAAGGAG CCCGeEGTEGTTCCTGG CCACCGTCGGCGTCET
CGCCCGACCACCAGGGCAAGGGTCTGGGCAG CG CCEGTEGTG LT CCCCGGAGTG
GAGGCGGCCGAGCGCG CeaaaaETEeeeaeaITectecGAcAceTeeseascececec
GCAACCTCCCCTTCTACGAGCGGCTCGGCTTCACCGTCACCGCCGALCGTCGAGT
GCCCGAAGGACCGCGCGACCTGGTGCATGACCCGCAAGCCCGGETGCCTGACGC
CCGCCCCACGACCCGCAGCG C CCGACCGAAAGGAGCGLCACGACCCCATGGCTCC
CGACCGAAGCCGAcCcCccCcGGGEeaEareeeaseeasAceeeaseAceeaseeeeeccAacetC m

CCACCGACTCTAGAGCTCGCTGATCAGCCICGACTGIGCCITCTAGTTGCCAGCC
ATCTCITCITTCCCCCICCCCCCTCCCTTCCITCACCCTCCCAANCCTCCCACTCC,




WO 2009/015808PCT/EP2008/006024 46
TTCTATTCTGGGGGGTGGGGTGGGGCAGGACAGCAAGGGGGAGGATTGGGAAG
ACAATAGCABESBRIESHT GGGGATGCGGTGGGCTCTATGGCTTCT AT TRGMAR
GAACCAGCTGG GGCTCGAGTGCATTCTAGTTGTGGTTTGTCCAAACTCATCAATG
TATCTTATCATGTCTGTATACCGTCGACCTCTAGCTAGAGCTTGGCGTAATCATGG 5
TCATAGCTG I | | CCTGIGTGAAATTGTTATCCGCTCACAATTCCACACAACATACG
AGCCGGAAGCATAAAGTGTAAAGCCTGGGGTE CCTAATGAGTGAGCTAACTCACA
TTAATTGCA&TEG EGIETABITGCCE GE NFTAGATTCES EAfCOTET OBFHO0KREBO site
TGCATTA C?ﬁ\%ﬁ@%@a%%@%%&@%ﬁéé%%% b CHSAEECEEHGET-
CTTCCGCTTCCTCGCTCACTGACTCGCTGCG CTCGGTCGTTCGGCTGCGGCGAG 10
CGGTATCASHS ke RINRREESOE (otelixer Wt"® GTTATCCACAGAATCAGGGGATAA
CGCAGGAAAGAACATGTGAGCAAAAGGCCAGCAAAAGGCCAGGAACCGTAAAAA
GGCCGCGTTGCTGGCG | |1 | CCATAGGCTCCGCCCCCCTGACGAGCATCACAA
AAATCg 9?%%%%@&&%@&%ﬁﬁ%‘é@&%@%?ﬁ%}rﬁ%@@ﬂ}é&%&@gG I
ICCCCCTGGAAGCTCCCTCGTGCGCTCTCCTGTTCCGACCCTGCCGC

TACCGGA MRS @ PcisetaiieeeTe nespied IERARSEIPAB R CTsHiR YenRThated
TCACGCTGIrAG @i TSHAGIETGE GREAAGEECGIHEAETORAAGTHERGRE TeTC001
TGCACGAACCCC% 5% éﬁg&C@g@%&%CTGCGCCTTATCCGGTAACTATCGTCT
TGAGTCCARCCE CGCCACTGGCAGCAGCCACTGGTAA
CAGGATTAGCAGAGCGAGGTATGTAGGCGGTGCTACAGAGTTCTTGAAGTGGTG 20
GCCTAACTACGGCTACACTAGAAGGACAGTATTTGGTATCTGCGCTCTGCTGAAG
CCAGTT AGGILFESBARNAAC AGTERGBTAS GTEKEGAEIRL CECARINIAACEAR GBS

RS AR ST AN o

AACTCAC@fﬁﬁA@G@KﬂW@'GW@?\’FGJQ@RQLM’F@AM%MGGWT@?T@AWA@'@ 25
CCTTTTAANTIUAAASATRANGTIETTAAET S AR ISHTANANTANEATIAG GARIAAACTTG
GTCTGACAGTTACCAATGCTTAATCAGTGAGG CACCTATCTCAGCGATCTGTCTAT
TTCGTTCATCCATAGTTGCCTGACTCCCCGTCGTGTAGATAACTACGATACGGGA
GGGCTTACCATCTGGCCCCAGTGCTGCAATGATACCGCGAGACCCACGCTCACC GGCTCCAGAI
| | ATCHGCRipaa R abewsdireckert dfceiRmEetEtIEABIETAGRMI GiRrsliteet cCAACI
IIATCCGCGltcodeiptahs Tpthd bAATdEx)JIGOEEGEGARGEdNA respanse to IGF-1 (A) and
GAGTAAGTAGT TTAATAG CAACGTTIGTIGCCAT
cmcemé@@%&%@%ﬁg&‘ﬁ%&% Flfé%% T 8@&%&%@%@%%0
2009/015808ROTIEFTIRIoNs o representative for 4 to 8 regying points. *P<0.05 vs. —
CGATCAAGGRGAG TAACGATGATCCCCCATGTTGTGCAAAAAAGCGGTTAGCTCCT
TCGGTCCTCCGATCGTTGTCAGAAGTAAGTTGGCCGCAGTGTTATCACTCATGGT
TATGGEAGCACTGCATAATTCTCTTACTGTCATGCCATCCGTAAGATGCI CTG
TGACTGGTGAGTACTCAACCAAGTCATTCTGAGAATAGTGTATGCGGCGACCGAG 5
TTGCTCTTHorC ScomrtaaRectEeiomi ARG aurticminsiontesdohagose

AMAGTCC T AT AR NG IO ARG AT CMORATRTERAC
CGCTGTTG ATC AGTTCGATGTAACCCA GCACCCAACTGéTgTTCAGC ATCI I |

IACTTTCACRAREBE IR TP ERBER ARA AU RIS AR igfied (3 hours), Insulin
GCAAAAAAGS BAUTELA BB BDBACHC SORAATGTEBAN ROTTAPAGTIETICEreading

TCAATATTRLRGAPGER | ARSApGIRTVEREECTS<bBHT GACKS adlIiRAILEd TTGA

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



ATGTA | | IAGAAAAATAAACAAATAGGGGTTCCGCGCACATTTCCCCGAAAAGTGC
CACCTGACGTC Subsequently pIRESpuro2fIR was transfected into L6-GLUT4myc cells. Clones
stably 15 expré&siffy/ &% gulatory plasmid were selected with 0.5 pg/ntEpEEICH%hvivoGen).
L6-GLUT4myc cells containing AS160-like were grown in MEMa (PAN) supplemented with 10% fetal
calf serum (FCS) (FAA, tet-free), 2 pg/ml blasticidin (Calbiochem), 0.5 pg/ml puromycin (InvivoGen),
200 pg/ml hygromycin (Invitrogen). Functionality of the tet-repressor was controlled with a
tetracycline-inducible GFP expression plasmid 2(53%pCDNA5/TO-GFP). In the absence of tetracycline
(or doxycycl@)temly Hrstats, Qatiber 62 GHR) oxpre G FinividdiGelb dS@adycflinintbrimsestthe number

of GFP expigssinggals P10 Lol dgataiehsanl S MRt 18l pagression of the

isoform2 a 6 e pCDNADbS vector 25 from Invitrogen containing the gene of isofgrms 2 of AS160

was used. SeRIEEENIGTIRIIE TRERYRHLOBR HOH MY MRFPHIRS ST ERPIES0DYRHIN AVRrogen).
Expression gfdsgienam7e einfi 5 e6niasatsaminestmantizsiius inaflanalysSAMtBamas 168uspecific
antibody recognizing full:lgpngth AS1 isofar ressi isofo S160 was
induceag WitIW%ﬁﬁ%%%%Qy%@%ﬁﬁ%lsg?nggggu%%%i%a I ?/{%%?he eht- ii%%eas'@gj vl\i%a)'s_iﬁn@ﬁrs%ggﬁated with
addition of dasgyityclin (1 pg/ml, Sigma) and subsequent western blot analysis. WO
2009/015808PCT/EP2008/006024 48 For all examples L6-GLUT4myc cells containing isoform2 of
AS160 were grown in MEMa (PAN) supplemented with 10% fetal calf serum (FCS) (PM, tet-free),

(nvitrogen) AT L B B L N R
L6-wildtype daexyaTces: Gre measyed miteidel §raiRmnwasnfelsaiatamextieatscoydlpplemented with

10% F&S (RMigiien aradhdomanisibigstaptonusndi-me) phddpldd Tdnysreglisiwere grown in
MEMa + GlutaMax (Gibco) sup Iemi%ﬂt?(éed ith 10% ECS (PM tet‘-free), 1% penicillin/streptomycin

(FAA) and ZIRJIAAISGYa%eNT o' R AR s R P BRERERE B S&IHES: 37C and 5% CO2.

L6-GLUT4myc cells containing isoform2 of AS160 were incubated in starve medium (MEMa) 3-4 hours
prior to each experiment. For Western blot analysis proteins were separated on SDS-PAGE gels

(4-12% 15 r;gﬂaén@ @RbvRVHEaRsD: dransiarekioifiRE: Begibsases tRashexprddieated with
Roti-Block(r) (Roth) for 1.hour. Membranes.were incubated with pri 2 ihodie ernight. The
AntA160 SHGES S A8 F O B B L REE B P el St e
appropriate stecaniarny4Horses: ddis iRt SRS inbiriergatdd @it 28uMd-patate fratiivoreactive
bands were pMsygizedWilbated in starve medium. Subsequently, 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



20 LumiLight (Roche) and detected with Lumi-Imager (Bohringer Ingelheim). Analysis of the
functionality of the tet-repressor revealed that isoform2 of AS 160 is expressed only in the presence of
doxycycline (F§t#&A5138%n order to examine tetracycline- and insulin-c&pERtREAY Exession of
isoform2 of AS160 protein in L6-GLUT4myc cells containing AS160-like, a western blot analysis was
performed. The expression of AS160-like protein was induced with 1 pg/m1 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 WO 2009/015808PCT/EP2008/006024 49 prepared, separated via
SOS-PAGEantitecarisfévasied ag@ivD thenBnibrkheitas feScbbusl Hbod PRylireurcsioipsmagl
representatiyg.ygstern blot of doxycyclin-inducible expression of 5AS160-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 10 To study phosphorylation of AKT and AS160 the
cells descrilfdguite ERampies theefiecfdnaiiorehismetirarsiupiasroEpntmssiaial HeeimzaPnotifs

(RXR)OES/Th dqzavii Qh&?éﬁ&‘@bﬁt@s%d&éﬂ%ﬁpcﬁf@%zﬁ& RERRRS, MBuiBA2 96 darwsd (Sano et al.,
2003). One of the kinases responsible f% the@ctlvatlon % AS160 is, AFC %lﬁane et 002). In

order to det¥MHRRARYCHIFLMATSERTS GPh N WaRIEUPAed BYSRii- Sl ﬁvﬂ?fgrﬁ%hﬂi hnique
was used. Thisonrstand allmegitbetiy eteotibhedf wite differprotemsidicontgrtiadiensalngkites without

preparation AlfsheriarifohdesRa gl e @gm&@m@m&%&ae&ms 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 prepBigarparesitfows deatifaht ¢Sigetfajrfon 20 phivepbsry@éils wietK panrshifged with PBS + 0.1

% Triton-X- %doFFJPFHH&&H%&&&FRP”%%Q&%%%M&C&%%B‘% ani)s%mmtc@a 25 4C.

Primary antibodies were incubated hours at room temperature. The antiphosphoAKT (Ser 473,

Cat No.: 4487 @yaRuiinder e iy Hepdngstanea vas srdysediove riait) Mt mini®8ibsource.
After incubafinn whthiaduiatatycastifigely CxelsweesasiansiicdwithoBESndGulb¥ediveedn20. The

o For deTUELR L DHbEI0 MU TR R saiioms RUTSrceRt Rigrecfor

15 units.

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,



50 DNA TO-PRO3 dye (Molecular Probes, Cat No.: 13605) was used. Fluorescence signals (Figure 6)
are presented as relative units (RU). As a control the dose-dependent phosphorylationfactivation of
AKT on Ser 4YEHS/HE8¥mined in the same experimental setting. InsufRTFEHSL08KT
phosphonilation and phosphorylation of full-length or isoform2 of AS 160 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 ASlGO-%@e protein. io Example 4: Effect of isoform2 of
AS160 protein on glucose uptake To examine glucose uptake of the cells, the respective cells were

plated in 96Rigir€3foshaws beitetrtinofitedprarrd gntheryREss PIRRSE 49 REtRscdigddre
Serum-SIarve o) OIS BT LIS G OIoRIRdebiiakasadlgmmlocose Is (001
q per well, Amersham) was performed as already de e S ., . Nonspecific uptake
was determﬁ@ﬂ‘ﬂrﬁ?é"b?é%l?@%frﬁ% A%@Q&)éﬁglé%?ﬁeg§g§&H&‘i@?‘?ﬁig\iﬁé&%@ ubtracted
from all otheyoihhresuMizsinge nedbibed line fmeadV K icodheg semueamnes PenkeriBieddry. Uptake of

2-deoxy: Iucg)ggiii mgsented as counts per million (cpm). 20 The uptake of 2-deoxyglucose in
L6-GLUT4myc cell‘s expressing isoform 2 of AS160 was examined in response to insulin (Figure 7).

The data shpwy ihat £XRESSRNiRHSAEMB R EHhod BRdeereasosishe tiiakeebalizrose up to 4 fold after
stimulation with insulin (concentration of 50 nM insulj ithout expression of isofprm, 2, of AS160
25insulin inmgﬁfﬁggﬁm&iﬁﬁg o) %1’ g%'rlﬁ%ﬁ? @ée\{glap%@iﬁrﬁa@%@%'%{ﬁ ﬂcscf?eulfg)?éke in these
cells was indoodifidas dBay oyatiniant aeleswetepesudmietmeitin s (HeByMhioh2omisises] with

isoform2 of A5 160 PLAIRIBAEKS R ARNSLREREORCIdEE008/006024 51 From the literature it is
already known that IGF-1 (insulin like growth factor-1, R&D Systems, Cat No.: 291-G1) and the AMPK

(5"-AMRyactivated protein kinase) activator AICAR (5-Aminoimidazole-4-carboxaide
1-beta-D-ribofuranoside, Biomol Cat No.: El- 330) also stimulate glucose uptake in skeletal muscle
cells (Ciaraldi et al., 2002). 5Therefore, we examined the effects of the expression of isoform 2 of AS
160 on ICF-1 and AICAR stimulated glucose uptake (Figure 9). In the absence of isoform 2 of AS 160,
compared to insulin the uptake of glucose in cells stimulated with IGF-1 is higher (3 fold) than after
stimulation with insulin (2 fold) (Figure 9 A).

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



loThe uptake of glucose in cells stimulated 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 gluctseefieiStinulation with IGF-1 (up to 5 fold), whereas noraddittsaeiPefEct of expression
of isoform 2 of A5160 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. E4dmple 5: Effect of Metformin on glucose uptake 20

The glucose; l}ﬁ&@&]@ﬁ&éﬁi@m@mmi@i@mﬁmmmmm&ﬁiﬁ@m@ asesainesidy well
documented ( arISECé% e% al., 2005a); ho.Y\&lgver, its e>t<actLr§rr;gh%gﬁ? cé&péigmseuncertain despite its
known ther B8Rt ek Ao MR SRR AP R BRSBTS/ 5 0 A protéin on glucose uptake
after stimuladiog Rét7diffeasntseBdoresntatite N AvietmiFE H2 M (b tdsendht2eaBaé8out as
described Qpous AU pUf CHBRALRAN i BEUini1 R 6XPHRS SO ESalayigai o5 160 protein
has no increasihg effect on glucose uptake. This effect see s_torﬁétco pa atz%é with the effect
observed aftefatih mshih %WA?@A@%V&%%%&@%W&P f&?[%ﬁ?r[fa eE-H‘S ﬁeoc%s are also
independentyfiamégsafornog pf 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 Sisoform 2 of AS160, two different
inhibitors were tested. Wortmannin (Upstate Cat No.: 12-338) is an already well established compound
known to infit Al MERPEMSH BRNP IR KA LR 1498Fand subsequently leading to a reduced
phosphorylation-ef-AKF-whichsigrals-downstream-of-P13-kinase-(Okadaetat;-&884)The second
compound Jg’@ﬁ(’i@?@-&hyc r‘(sa%}kr%é&?ﬁll-chiro-inositol 2-(R)-2-O-methyl-3-O-octad§c%?§art onate
io(abbreviated with AKT inhibitor Calb.; Calbiochem Cat No.: 124005). This comﬁ%&‘ﬁai IS

h
D

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)




described as a selective inhibitor of AKT only weakly interfering with PI3K (Hu et al., 2000). As
expected, Western blot analysis revealed that wortmannin completely abrogated 15 the
phosphorylatiStPSPRR¥ 8er 473) (Figure 11 A). The AKT inhibitor Calb?TEHFAYERER 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. Phosphorylation of AKT on Ser 473 was detected
with a phospho- 20 specific antibody from Biosoufée (Cat No.: 44-621G). Wortmannin was also able to
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This effect mainly occurred in cells expressing isoform2 of AS160 (Figure 13).
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

10

15

T DR o
IF'WIaTro

expressed in heart and skeletal muscle (Figure 2 A and B). Isoform 2,, which

M insulin.

represents the AS160-like, is mostly expressed in adrenal and thyroid glands, but also

in jung 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



This finding indicates that the MEKIVERK kinases also negatively influence insulin signaling and
glucose uptake in an isoform2-dependent manner in the cell model used. 30 Similar data were recently
published by tH& M 81I. Zierath (Bouzakri and Zierath, WO 2009/0158E8B&E#E2008/006024 54
2007) for a TNF-a induced insulin-resistance cell model, which speculate that silencing of especially
MAPK4 could be a novel approach to restore appropriate insulin signaling in skeletal muscle cells.
5Example 9: Establishment of an insulin-resistange cell model As in type |l diabetes peripheral
insulin-resistance becomes immanent, we aime t?’o establish a cell-based insulin-resistance model
that allows agmBirkélnserdlSEMITHEES Divasumaliisd tintehumpintpaliadiMidioueFBioping

strategies t@ rastore, LOINSHINSERS IS sthraiure-brnes wagels of isetnmesistanea syre already

well established for adipocytes (Nelson et al., 2002; Greene et al., 2001) and L6 régotubes (Walgren et

al., 2003). heRSRiBeR PR Eagaen, (S6mgHIRA higtPFESS S RTINS H RS S T95 R glucose 15+

10 nM insukighpnesTighideeintnge ifaglienesistanperival tneheeteding 668} eGarripaied to cells grown
under normal glucose conditions (Figur Ao séeaipdiwiiehigh glucose and
insulin, s nwgo?rtl%éw(ﬂ%/' %gaﬂ%%%gfé%u%‘:g%ﬁ?grﬂé%)lﬁgépress%ﬁ%ﬁ?lgg)?r%‘ézﬁ%f ASlE6O Islig tl pimproves

glucose uptane BisEAHEDHbIBled e sisrEe RN MesEISRRAN AFD TR- €8I HTReEB) PHBEARESKIs revealed
that also unggr high Glicese BRISLESHHE sSeagiions,ddu(Get michnRiassunce Galdgih44-621G) and

AS160 (Thr 642, Biosource Ca , 44-1071G) are still phasphoryl in -g%pﬂndent manner
(Figure 15)%&%%% ﬁﬁ%%&%ﬁnﬁéﬁaﬁs agéa}reé)a?ég 't{g)g'}é%%goér%[?gggg%) 25untreated
conditions (hetmak@ktkhes addiicertified Hepootionstidfoin silensr ang MgiBed sblaondabnwas

_exam"] d. 'EBBW#ERH@&B%‘&%HPJ%%@@Q BMDWAnssbRiesbeyaHAoRhy ey Bopmal conditions and
in parallel under high glucose plus insulin conditions (2 w{lg%gse +10 nM |asulln WO
Was i

2009/015808ET/ EPSRITA A0 5RO B BHRSLRINE NI SRS |érfﬁe 16 shows
that metformisrsigniisanyyentsanteddts tegbigodeletjmakesnepsirat taaksembigonsre\dditional

stimulation \é\{itge %f{ (rﬁﬂh iiré% lw & u%%@g%yw Wiltgs@éc(%mgn)pf 100 nM insulin did not further improve
eu

glucose upt er normal conditions, indicating that' metformin has 5no sensitizing effect.

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.



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 giféd%¥/t3kbke under insulin-resistant io conditions does nBEEXEEdMe2basal 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 conditions revealed that treatment of cells with metformin
has no effect on activation of AKT or AS160 (Figlﬂ‘é 17). These data indicate that metformin mediated
effects do ngiedepatt PIRAE-POHASRO actizalitinNExample 10: Examination of GLUT4 translocation
20 Although the cell-based glucose uptake is very reproducible and allows for a highly sensitive

screening of AsRiEoANES REAIGATSETBRGRAICVEE E3rd Bigh @4 6GdKpLEAETEARING TFITEY.'One of the
rate-li_mitingt:] T ae 'd. Q'N@ﬁ'r' d basi gﬂ@%@q@t\zw TS o ' . wdth
experiments, To provide an improved basis or.this assay i C , WE e
correlation @ﬁﬁf&ﬁﬁ%ﬁgﬁ%@é@mﬁﬁgﬁy ﬁiﬁéG%gﬁ%%%é%ﬂ%%@i%ﬁembrane.
For this purmsar@mmmemmaﬁ@@mm%mﬁa@c@ﬁ@ﬁ@@HTGE@@Gﬁﬁﬁning

f'“°resce”%H&%gﬁ%&%@ﬁ%%%&%%&'@pﬁk%&&&@‘Fﬁﬂ‘%‘?ﬁﬂé%&‘ﬁé%ﬂ@é%@emC

analysis of sin uorescent cells in microplates (Bowen and WO 2009/015808PCT/EP2008/006024
56 Wylie, 2006$AT0ASISICAIMNRRG AOG AR ERGARICI N SE GY I AMCIIAGT EAMMMER plated in

96 well platescBosaic ek TSarntsanadcaitoetaiARTIodCaTd ABMail Gallswere fixed in

3.75% - | f [ . ' ' ith 100 nM
NRIC! ol B G G A B P Ay
antibody (mEReAGHD BARIGSICRACSRRNGECAR TEECAD PRASTHelBdied Tor BhEWASRAGEEoNdary
goat-anti meyse g titexe Gler AB8 AMaeTUlaR Perhes Duroncdied Krbe posasnse At

S - forlh B d Wyli 0 is.hi if] iti
posable 10 A S Ca Rl TR BBl PG L A AL Calls were
counter-staiMEthTEs FEATS QESSYI0BBANGE) AC AT OIHAT ERACEETIGRADEE @S Bhl&litidhal control,
the parental gel s s R FOFEUTERISAYSISAEMEbISANE PYPBTTPTO dBRACUMEN

experiment reve a significantly increased translocation of GLUT4 to the plasma membrane (-15 %)
(Figure'18). GAMDECAAGEAGTITGSANBA TS Sl AN HGSRCAT SR GREA it 100 nu
insulin aloner FeansbcaUEES 856 TATEASE0 GoraliS R ADATHA BRAEIBOTIRECTEES SN cassette,
but were nopndHGedNHECRYPUIPTARTREERPRFSEARIAAI AR ERE ACTRR ARRLY REomoter.
ACCCAAGCTTGGTACCGAGCTCGGATCGATATCTGCGGCCTAGCTAGCGTTTAAA
CTTAAGCTTACC ATG TCTAGATTAGATAAAAGTAAAGTGATTAACAGCGCATTAG
20 AGCTGCTTAATGAGGTCGGAATCGAAGGTTTAACAACCCGTAAACTCGCCCAGAA
GCTAGGTGTAGAGCAGCCTACATTGTATTGGCATGTAAAAAATAAGCGGGCTTTG
CTCGACGCCTTAGCCATTGAGATGTTAGATAGGCACCATACTCACTTTTGCCCTTT
AGAAGGGGAAAGCTGGCAAGATTTTTTACGTAATAACGCTAAAAGTTTTAGATGTG
CTTTACTAAGTCATCGCGATGGAGCAAAAGTACATTITAGGTACACGGCCTACAGA
25 AAAACAGTATGAAACTCTCGAAAATCAATTAGCCTTTTTATGCCAACAAGGTTTTTC
ACTAGAGAATGCATTATATGCACTCAGCGCTGTGGGGCATTTTACTTTAGGTTGC
GTATTGGAAGATCAAGAGCATCAAGTCGCTAAAGAAGAAAGGGAAACACCTACTA
CTGATAGTATGCCGCCATTATTACGACAAGCTATCGAATTATTTGATCACCAAGGT
GCAGAGCCAGCCTTCTTATTCGGCCTTGAATTGATCATATGCGGATTAGAAAAACA
36 ACTTAAATGTGAAAGTGGGTCCGCGTACAGCGGATCCCGGGAATTCAGATCTTAT
TAA GCGGCCGCATAGATAACTGATCCAGTGTGCTGGAATTAATTCGCTGTCTGCG
AGGGCCAGCTGTTGGGGTGAGTACTCCCTCTCAAAAGCGGGCATGACTTCTGCG



A graphic presentation of GLUT4 translocation obtained with the laser-scanning fluorescence
microplate cytometer (ACUMEN) is shown in figure 19. In these histograms the curves represents the
total number dV@eté¥fdEPtells stained with a 25DNA marker (SytoxOrang€ /RIS or0eF 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 WO
2009/015808PCT/EP2008/006024 57 Immunofludréscence based analysis was applied to detect the
localization gffGLEAZT GiyCABT SIHANEAG BREAABGATAS CATATMECACCTGGCCCGCGEG

L6-GLUTA myugitotR ASYO0ME T Blsuose B RUma FISEPRUBNISA EpephAIRiS P Expression
of isoformzri?g E@?O was |r¢\ ucgg éllt cyclin treatment for 48 hours. Serum-starved cells were

Wi (0),¢
reated with GOOMBRETHMORI AR A T RS ATAE AT AAG GARAMER fixed in
3.75 % parasfopmaidgbyde (Riamay ErefoninoKRsGS BIRUNETHC CAISGTEe Argneailied with 0.1%

TritonX100 in PBS i i r il fale] j t room
Mt it v Sister i ticicelsclenlaifinfdeciseninpiretitasbuls b thing
compartmerd. METBBOEGAPBESRLITEG VAT AGRINSEEIGTaGTdiNg Thd 86 Blidtking of cells
occurred fora-pRREAR e FeEEA BT e BRATH R RIcitur aniibosssT@woodeaat anti-myc,

Santa Cruz, sc-40 and palyclonal anti-A5160 re i ed overni : dary
antibodies ugga%?—er%ﬁ#- E%E%%@@Sﬁféﬁ%ﬁ%ﬁﬁ@é? M%%@% to detect
GLUT4-mycCireuaioyT GRIEe6 ASREAABOARRIOCTETS GAAGGITEIGAAS ALDARE Bitomation
Fluorescent ' } W@{% SRR f i igroscopy
with Lef@a DWZE gr'%fgr%%ge with Leica DIeI\R/IbséDK soﬁa@géﬁgﬂ%?é%?g%ﬁ in Figure
21. The datd FERGRARGALHORTEH AT I BATAUARIT HHAPREICERMREDER-nuclear
compartmerg afreglis ander2aisseiTegiipRs TeTIFGRINMEAETEARA NG ETIITES T@Akahslocation

of GLUTA-myg i 86 DIRRINR RS SSIOIPE L AR BISHRB CERAPF MRssateser

compartmen
GATCTGGGGCCTCGGTGCACATGCTTTACATGTGTTTAGTCGAGGTTAAAAAAAC

15 GTCTAGGCCCCCCGAACCACGGGGACGTGGTTTTCCTTTGAAAAACACGATGATA
AGCTTGCCACAACCCACAAGGAGACGACCTTCCATGACCGAGTACAAGCCCACG
GTGCGCCTCGBCCACCCGCGACGACGTCCCCCGGGCCGTACGCACCCTCGCCGC
CGCGTTCGCCGACTACCCCGCCACGCGCCACACCGTCGACCCGGACCGCCACA
TCGAGCGGGTCACCGAGCTGCAAGAACTCTTCCTCACGCGCGTCGGGCTCGACA

20 TCGGCAAGGTGTGGGTCGCGGACGACGGCGCCGCGGTGGCGGTCTGGALCAC
GCCGGAGAGCGTCGAAGCGGGGGCGGTGTTCGCCGAGATCGGCCCGLGCATG
GCCGAGTTGAGCGGTTCCCGGCTGGCCGCGCAGCAACAGATGGAAGGCCTCCT
GGCGCCGCACCGGCCCAAGGAGCCCGCGTGGTTCCTGGCCACCGTCGGCGTCT
CGCCCGACCACCAGGGCAAGGGTCTGGGCAGCGCCGTCGTGCTCCCCGGAGTG

25 GAGGCGGCCGAGCGCGCCGGGGTGCCCGCCTTCCTGGAGACCTCCGCGCLCC
GCAACCTCCCCTTCTACGAGCGGCTCGGCTTCACCGTCACCGCCGACGTCGAGT
GCCCGAAGGACCGCGCGACCTGGTGCATGACCCGCAAGCCCGGTGCCTGACGE
CCGCCCCACGACCCGCAGCGCCCGACCGAAAGGAGCGCACGACCCCATGGLTC
CGACCGAAGCCGACCCGGGCGGCCCCGCCGACCCCGCACCCGCCCCCGAGGL

30 CCACCGACTCTAGAGCTCGCTGATCAGCCTCGACTGTGCCTTCTAGTTGCCAGCC
ATCTGTTGTTTGCCCCTCCCCCGTGCCTTCCTTGACCCTGGAAGGTGCCACTCCC
ACTGTCCTTTCCTAATAAAATGAGGAAATTGCATCGCATTGTCTGAGTAGGTGTCA



25 REFERENCE LIST Bouzakri,K. and Zierath,J.R. (2007). MAP4K4 gene silencing in human skeletal
muscle prevents TNF-alpha -induced insulin resistance. J Biol Chem. 282, 7783-7789 WO
2009/015808F3MIERPG8B/006024 58 Bowen,W.P. and Wylie,P.G. (2008) TApplfeatiedaiof
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(2002). Insulin and insulin-like growth factor-1 action on human skeletal muscle: preferential 5Seffects of
insulin-like growth factor-1 in type 2 diabetic subjééts. Metabolism. Si, 1171- 1179. DeSilva,D.R.,

J?nef E.A. Faypiab e daftee Broc i¥eydda B EAGEATkee AM COUGROTISTPRG C1O98). Inhibittion
anergy. 3 Irh AR ERO S5 o UL N PTG B L R VAR M Aeber K.
and Tuschl GARDOAGOTRRESIICEAGTERGATIS RAGETGEGEETRRAGABAETEA TEAThmalian cel
culture. Natyjer A fANIRGISPRT Aok ahiOERLER TRABNRBAE CrTatsCRAMATER01)

alpha-Lipoic acid 15prevents the development oBgFucose induced insulin resistance in 3T3-L1
adipocytes Ak (FEsHhe TR LR GH ﬁgﬁg%W%m&géﬁﬁgﬁﬁﬁﬁwmtabohsm
50, 1063-1068CEGEAABIATAANB TGS AARXGRG (ST BGN@WGGKHAABN@JT@AMM@@DA% Powis,G.,

A o PPl LY B REEYR P RUARBBL AR OB T AR e Ddes

and carbonate surrogates bloc kt, and cancer cell rovvt hem. 43, 3045-3051

Kane,S., Sané%WMW%@@WQ%A&P@ CGRd U%@MT@Q%&WA method
to Identlfv serinedoasersubrtigtescAkhRsrhayassEoTE U ECHE@ oternethceRab

GTPase-actiyalind PIoteIn{G A ARIAL A Bt SRR A CRALRBANTE AGGGGATAA
CGCAGGAAAGAACATGTGAGCAAAAGGCCAGCAAAAGGCCAGGAACCGTAAAAA
GGCCGCGTTGCTGGCATTTTTCCATAGGCTCCGCCCCCCTGACGAGCATCACAA
AAATCGACGCTCAAGTCAGAGGTGGCGAAACCCGACAGGACTATAAAGATACCA
GGCGTTTCCCCCTGGAAGCTCCCTCGTGCGCTCTCCTGTTCCGACCCTGCCGCT

1s  TACCGGATACCTGTCCGCCTTTCTCCCTTCGGGAAGCGTGGCGCTTTCTCAATGE
TCACGCTGTAGGTATCTCAGTTCGGTGTAGGTCGTTCGCTCCAAGCTGGGCTGTG
TGCACGAACCCCCCGTTCAGCCCBACCGCTGCGCCTTATCCGGTAACTATCGTCT
TGAGTCCAACCCGGTAAGACACGACTTATCGCCACTGGCAGCAGCCACTGGTAA
CAGGATTAGCAGAGCGAGGTATGTAGGCGGTGCTACAGAGTTCTTGAAGTGGTG
2 GCCTAACTACGGCTACACTAGAAGGACAGTATTTGGTATCTGCGCTCTGCTGAAG
CCAGTTACCTTCGGAAAAAGAGTTGGTAGCTCTTGATCCGGCAAACAAACCACCG
CTGGTAGCGGTGGTTTTTTTGTTTGCAAGCAGCAGATTACGCGCAGAAAAAAAGG
ATCTCAAGAAGATCCTTTGATCTTTTCTACGGGGTCTGACGCTCAGTGGAACGAA
AACTCACGTTAAGGGATTTTGGTCATGAGATTATCAAAAAGGATCTTCACCTAGAT
25 CCTTTTAAATTAAAAATGAAGTTTTAAATCAATCTAAAGTATATATGAGTAAACTTG
GTCTGACAGTTACCAATGCTTAATCAGTGAGGCACCTATCTCAGCGATCTGTCTAT
TTCGTTCATCCATAGTTGCCTGACTCCCCGTCGTGTAGATAACTACGATACGGGA
GGGCTTACCATCTGGCCCCAGTGCTGCAATGATACCGCGAGACCCACGCTCACE
GGCTCCAGATTTATCAGCAATAAACCAGCCAGCCGGAAGGGCCGAGCGCAGAAG
5  TGGTCCTGCAACTTTATCCGCCTCCATCCAGTCTATTAATTGTTGCCGGGAAGCTA
GAGTAAGTAGTTCGCCAGTTAATAGTTTGCGCAACGTTGTTGCCATTGCTACAGS
CATCGTGGTGTCACGCTCGTCGTTTGGTATGGCTTCATTCAGCTCCGGTTCCCAA




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 signalingCertPghisese uptake in patients with newly diagnosed typeTZeliglsetes24a randomized
controlled study. Diabetes. 54, 1459- 301467. WO 2009/015808PCT/EP2008/006024 59
Kadsson,H.K., Zierath,J.R., Kane,S., Krook,A., Lienhard,G.E., and WallbergHenriksson,H. (2005b).
Insulin-stimulated phosphorylation of the Akt substrate AS160 is impaired in skeletal muscle of type 2
diabetic subjects. Diabetes. 54, 1692-1697. Nelédn,B.A., Robinson,K.A., and Buse,M.G. (2002).
Defective AR@ETZANBGET S ASTOU AT GANCIEIE o T BITIGET §LitAsAARBOREBTEAGGTNE Tesistance.

Am, 3 Physiol Eodocetel Meioh 252, FARUESOA QiR Tk auapa d RiakbreaTosiazekizO.

and Ui,M. (1 osphatidylinositol 3-kinase In insulin-induced glucose transport
and antilipoRAEIRCAGAHGEREA BATIETRIT ACRER03 RHERBERERARAATCS B1d EREm. 269,

3568- 103543 FansdtchenasrSanodaaliiopa €l GASHRTANTA BNEE EG CBAROBEAY ., and
Lienhard,G._éE_EéZOOB _Insulin-sti ed ph s§§ %%Eg o&ﬁ&?he?%TPﬁsF- iyadi tein regulates
GLUT4 transl &T&-}T\fﬁglc@ﬁg#@%%ﬁ% % .PA UsSCh'T.; %amof'r\g%%é,t Lehmann R., Bartel
DP. and ShamABA CIYECATRATERAAMRNOEET@IFratainn 65 A8 MNC THHRAAGRNTICh Vifo. Genes
and Developmentd3; 312 3:2hMesoMR 6 BeRadealenhesele Abctchams Rratednse. W.,
Quint,M., Gerl,M., Metz- Weidmann,C., Haun,G., and Karn,M. (2005) %&@)@@é&)ﬂlmg in
skeletal muﬁgm@rﬁgﬁ&%@m:q REHGASTA DRI RART EES ase 201 in
insulin resistgopeARiaReICIBYIRT ABGZEICRASACGEINAT, G LT GAATE TCATACHEY, KAC Tamd
Buse.M.. (003 High plvepse and asul Q-GN KodllisaliR.afRiatpiisrfasuding
alpha-th(buli 8 m)l.- - F?S/SIO @%gg}mol g%%%%i%%424_ 434, Wa%ll% ., Khayat Z., Kishi Y., Ebina
Y., and Klip ATGT908) T SEAAALIAdCatitN BYSBHSTTE RS MriSEd Q%@MT% fast and
quantitative aagayr EEBE1ett. 427 (2), 193-197 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

Subsequently pIRESpuro2/TR was fransfected into 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.
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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



1.A method of identifying a substance altering glucose uptake of a cell comprising (a) contacting a test
system comprising AKT substrate 160kDa-like protein (AS 160-likeprotein) or functional variant thereof
with a test sulfstateE? it (b) identifying a test substance as a substan®& EHEBHA0gR0se uptake
and/or GLUT4 translocation to the plasma membrane of a cell by detecting a signal indicative for
altered glucose uptake of a cell, wherein the signal correlates with glucose uptake, wherein the test
system is in a cultured cell and comprlses (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) erRieEBEHEaRARIBL IRISRSEARR) 200 tresiecsd frig Ry BE oemiNene®s: 23; or (c) a
functional dgevatitvsiaibésdant 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 e wherein the activation of the AKT substrate
1601cDa-likeigitndishavesurepeseaipbiovestng g’&b@f%@)@ﬂ&ﬂ’@ﬂ?@?@ﬂf@éﬁ%%m 1, wherein

glucosesumal@s shihe M&nim@&djwm@crm%i:ﬁm@w mer1easa@ trahb@iptethod of claim 1 or

2, wherein the stanc alters glucose, d/o oc the asma membrane
o 2 lonet oA L TR P RS o o IR AT a0 B herem e
insulin- sens&mﬂmeﬁtbdipgﬁﬁmgﬂfe%%k@d!aﬁmojgﬁ@and/@’reh&@waﬂofrl@é%thod 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 | to 5. wherein the AS160-I| o %1@ n and preferably human AS 160-like protein.
7. The metﬁ%aa :fn% ofﬁcrl’gis ﬁ I[k %Fgﬁ gr& %ao -like protein is isoform 2 of AS 160. 8. The

method pf any of claims 1 to 6, Whereln the AS 160-like protein is isoform 3 of AS 160.

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



9. The method of any of claims Ito 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 any of claims 1 to 9, wherein the test
system is in a @@Es0ER1IPPe method of claim 10, wherein the cell is a sk@etalrmisiotsoeell, an adipocyte
and/or hepatocyte, particularly a skeletal muscle cell. 12. The method of claim 10 or 11 wherein the
cell is a cell from a cell line. 13. The method of any of claims 1 to 12, wherein the detectable signal is
the amount of AS 160-like protein expressed in a gll. phosphorylated AKT, phosphorylated AS
160-like protein, OLUT4 translocation to the plasma membrane, GLUT4 distribution in a cell or glucose

uptake by al¥h TEXPRQ3 mreHblelstaisy Braraimsatdes, WeBRIiWaR& sk EBIAFRSGARCE provided in the

form of a chggﬂgglwu@gpgwty@g@n@ dhemefbodief @y of the claims Ito 14, wherein the method
is carried out In a robotics system. -64- 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 uptake and/or GLUT4 translocation to the plasma membrane of a

cell, the tesPeya et tprisig-aegene s arrsRitomiainRslivipate" Te0TkeSIRE biotem (AS160-like
phrotein)sor fﬁ@féi&ﬁ@#&ﬁfiw 5hﬁf@?§@almggnl_tmgﬁilab? fm@metﬁ@m@lywkjg ;fmsh@p}nﬁfgﬁgbleaevaogessionb?f
the gene, wherel t activajl -like prot unctional variant thereof effects a detectable
signal and VVHQP P %étb?g %@ﬂi’%@ﬁ%t‘%ﬁﬁ%ﬁ&@%ﬁh@%ﬁ Esr{) éq!a%qqﬁaf%_p?ﬁgeésrtngggt%rm of claim 17,
wherein the(tagusyEtararid Ricate phospbetlyipiot ailAy &0 gunssfonihy? ohdiféetcpiatelh vigs The test
system of C'&*&Ebék}%d‘%hEéﬁmnﬁo%H8@@9&%-‘%9aﬁmgﬁékﬂﬁ%ﬂﬂgwsﬁﬂéfﬁ%ﬁ.9enetica"y

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 identitkaxtipie 4f akStantainsefalrol o ASHGR pratsinimp@vingegiatalee 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 -3 to 13 and 14 to 21, wherein the A5160-like protein is defined as in claim 1. -65-

23.Use of A§016x0}|ri1|i(r? pr%%ineo& a J&J(_:r‘\g 'Weaég ri%_r‘lt tggre(g{iig gerpc_’odglr é‘ori t¥g§.2 g%abglﬁes, wherein the
test system IS fivther %g}meﬁ A any claims 3'to 73°5Rd and WHETEiR the AS Te0 ke protein is
defined as ifitardl gdntiieding aicetithrias Ohoaersbynox piftersiid p@ sl e8lisike s erimor a functional

variant ther%pjraégogsm adurdelerbmeAdin eiHon e HRiete W SRS B dephrydefiged as in any
n

claims 3to 13 a 4 to 21 and wherein the AS l]_T6O-Iike protein is defined as jn claim I.
15 (0.01 MBqg per well, Amersham) was pe

ormed 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.



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 protein. 26.An isolated polypeptide (i) encoded by
a nucleic acid BEAMRSHESEQ ID NO: 1 or 22; (ii) comprising SEQ ID NESTZEB#BM6#2(ii) 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 160IcDa isoform 1.
27.An isolated polynucleotide comprising the poly, JIJcIeotide 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% sequerfuendieditrigtuirlit teairadydmarenshE el feuln ke grand Ky e M the amino
acid residueg GesrRsPORAIRY: toresifyaRORE IMIAR @ -ARFFadiael AR iV IcRaisdiavatdr -65a- 28.

A cell hetero] ing t | tid ding.to claim 26. -66- Il stabl
ransionty ARG B L R S a4 s AL AP cebion. o725 0
SEQUENCEEISZKGindete garoeaupizie @mms@m@mvc@@mm #sB808tems, methods
and uses invqluing, il dng daRLEAL Lk IIGRRIES HREINBF ARAUIHE D oF A BFAPTEOR4

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..



<150> 07215086.7 <151> 2007-08-01 <160> 23 <170> Patentln version 3.3 <210> 1 <211> 3707
<212> DNA <213> Homo sapiens <400> 1 atggagccgc ccagctgcat tcaggatgag ccgttcccge acceccctgga

gcccgagecg60ightgPettdtp ctcageccgg ceccegggaag ccaagegata ageggttdéd GEgHEGat 20 gttggggggt
cgtgcctgga ccacaggacc acgctgcecta tgetgeectg getcatggec180 gagatccgea ggcgcageca gaagcccgag
gcgggceggct gcggggcegece ggecggeccga240 gaggtgatee tggtgetcag cgegcecctte ctgegttgeg tcceegegece
gggcgcetggg300 gectcggggg geactagtee gtcggecagg, cagcccaacc cggceggtatt catcttcgag360 cacaaggegce
agcatatctc gcgcttcatc cacaacagcc acgacctcac ctactitgcc420 tacctgatca aggcgcagcec cgacgaccce
gagtcgcaga tggcctgeca cgttttccge480 gecacagacc ccagcecaggt tectgatgtt attagcagca taaggcaatt

atctaaagcg540 gccatga a aa acccagcaaa gataatgagg acgcctttta caactctcag600 aagtttgaag
tectgtactg tdga86t aﬁfgfﬁggf‘é%fé@% Yc cccctcaage660 cteatcgatg actgcatgga gaagttcage
ctgcacgaac agcagcgcct gaagatccaa720

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



ggcgagcagc gcggtccgga cccaggagag gacctggctg acttggaggt ggtggtgecc780 gggtcceccecg gagactgect
gccggaggag getgacggca ccgacaccca ccttggetta840 cctgecgggg ccagcecagcec tgeectgacce agcetectcggg
tctgctteee tgad¥@geitgottdggaagatt ctggctttga tgagcageag gagtttcggt ctddgiieaysHstetcacco60
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 atctgccggg agtctccaga gectggactt agccagtata tttgttatgt attccagtgt1260 gccagcegaat
ctetggttga tqa@gfmmgﬂcmgafmggwl eagtapgosigEso ignypssigiuegagtaeieks Ridtcagatt
aaaciglglo Rageclec Salacaq IR0 EARAYSPRd (nal MarRoSTR thiasAiRRYTdRts gaaag

gattgaaggt CletACECAC Caagagecaa getggtgatal 440 cagaggeate tctcatcact gac ataat gagcaagcig
acatctttga a@gr‘a‘gUt@&gl%@@%@b'd@ﬁ&@%%@téﬁ@@&'@?@ﬁ‘aﬁb%’& iRt ﬁﬁéa ctgaggcag1560
clggigazs %&%&Gﬁ&ﬁé{&%@@ﬁﬁ%&w%ﬁwﬁeﬁwm maﬁwm@mmamataarweﬁagaaaa
aacaagc agtggaaggt t tt. aagg aal680 aataaa { tce.clggaaaata
tcttctcadg gGYRAGEEAAE £7 ‘Eaéé’ftgﬁc "‘gicggc Y60 aggtg é&%%g%?@%% g%?a%aﬁcg?%cttgcttcawoo
gagaaggacipactoanedgd gumtciptakectydiferant owapeiis wasievgatl 5,15,3

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 5
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,



-tcagcttggc aaacgtttcc cgaagaggat tccgactcce cgcagtttcg aagacgggcal920 cacacgttca gccacccacc
ttcaagcaca aagagaaagc tgaatttgca ggatgggagg 1980 gctcagggtg tgcgttcecc tctgctgagg cagagctcca
gtgaacagtg calyttjaset0 gaagggagaa aaaggacctc atctacctge agcaat§adiraetsiedidt gggaggaacc
2100 tctgtcactc ctcgccggat ctcctggegg cagegcattt tcctcagggt tgcttctccc2160 atgaacaaat ctcectcagce
aatgcaacag caagatggat tggacaggaa cgagctgctg2220 ccactgtccc ccctctctcec aaccatggag gaggaaccgc
tggttatatt cctgtctggg2280 gaggatgacc cagaaaagag%;aagaaaga aagaaatcaa aagaactgag
gagcttgtgg2340 agaaaagcta tacaccaaca aatcttgtta cttcgaatgg aaaaagaaaa ccagaaactt 2400

gaaggagcaz@iEidagatfbifotiviuped ingalirarasisiameagdanotshaybiah sracoajgeisiit sifaagaggt

cttaataact qgQalaAaa ANIIARRKIIAIEYIa 2D FRARCROALIAAlHaaRRARIALGR! Sgieiinin
aagaaggagt tcccaaaagt2580 cgacgaggag aaatttggca gtttctggct ttacagtacc gactcagaca cagattgcct 2640

aataaacaaca§teleAgausHseelst aaggaacttt tgaagcaget cactgctcag 2700 cageatgega ttctegtgga
tttaggaagg acgtttccta ctcaccctta cttttcagta2760 cagcttgggc caggacagct gtcactgttt aacctcctga aagcctattc
tttgctggac2820 aaagaagtgg gatactgtca ggggatcagc tttgtggctg gagtcctgct tctgcacatg2880 agtgaagagc

aagcctiiga qaigeigaan teclopighAgncaisasrslifrgearareO-cnatagagac ctgacatgat gtegetgeag

attcaaatgt accagctgtc caggctcctt3000 catgactatc acagagatct ctacaatcac cttgaagaaa atgaaatcag
ccccagtctt3060 tatgctgecce cctggttect cacattgttt gectctcagt tttcattagg atttgtagec3120
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 insdlin«sensitivity. Cell-culiure based models of insulin-resistance are already well
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).



agagtttttg atattatttt tcttcaggga actgaagtta tattcaaggt tgcactcagc3180 ctactgagca gccaagagac acttataatg
gaatgtgaga gctttgaaaa tattgttgag3240 tttcttaaaa acacgctacc tgatatgaat acctctgaaa tggaaaaaat
tattacccag330® ¢ attggtggatatttc taagcagttg catgcctatg aggtggaata tCeEgtgeieB860Baggatgagce
ttcaggaatc ttcatattcc tgtgaggata gtgaaacttt ggagaagctg3420 082007-034 final version.8r25.txt
gagagggcca atagccaact gaaaagacaa aacatggacc tcctagaaaa attacaggta3480 gctcatacta aaatccaggc
cttggaatca aacctggaaa atcttttgac gagagagacc3540_aaaatgaagt ctttaatccg gaccctggaa caagaaaaaa
tggcttatca aaagacagtg3600 gagcaactcc ggaagctg ?gcccgcggat gctctagtca attgtgacct gttgctgaga3660
gacctaaact Graenetexp ozsiemages niugethiualibverin Juer0 Toshtess thabmef|sig <212> DNA

<213> Artifigial 6220k, SRRARCYE SN N §iBRE QAR a4 ARG A13e8aRISHS BaBmfksierc gatcecctat

tcgactct cagtacaatc tgctctgatg60 ccgcatagtt aagccagtat ctgctcectg ctigat
gggtggtgcg fﬁ%ulation w?th di%ergnt insulin cogcentrgtion with gxcept?o% o?ng%ti{ﬁqﬁsal%%t%% tnot

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



cgagcaaaat ttaagctaca acaaggcaag gcttgaccga caattgcatg aagaatctgc180 ttagggttag gegtittgeg
ctgcttcgeg atgtacgggce cagatatacg cgttgacatt240 gattattgac tagttattaa tagtaatcaa ttacggggtc attagttcat
agcccatata300MgHdtttEsicgttacataa cttacggtaa atggeccgece tggetgaccq RECCBEEHHESBO0 ceecgeccatt
gacgtcaata atgacgtatg ttcccatagt aacgccaata gggactttcc420 attgacgtca atgggtggac tatttacggt
aaactgccca cttggcagta catcaagtgt480 atcatatgce aagtacgcce cctattgacy tcaatgacgg taaatggcce
geetggeatt540 atgeccagta catgacctta tgggacttic cigettggea gtacatctac gtattagtcas00 tegctattac

catggtgatg cggttttggc agtacatcaa tgggcgtgga tagcgotttg660 actcacgggg atttccaagt ctccacccca
tigacgtcaa théiaglgakinatsereoanninadhncessanetipicopRig st dfceet&eitgacy
caaatgggcoy B8R $RearsabacaoiiasaymidaiairrigcesnasicirigactencWagageanatas4l ctgctiactg

gcttatcgaa attaatacga_ctcactat agacceaa gettggtacc00 tcggat. coatatctge ggectageta
gcgtttaaac t’t‘%\%{ﬁ%tl‘?ﬁgc 2\ th%{%%% ?%3‘&5?&1 tgégaﬁai?%%i%}gggcga?ﬁ’ gfj(%c aatgaggt
cggaatcgaaitiilfiegg Sizeamanilytqaantiiggcragaad vityhigtalidddsge Satsaveieipgkes8o catgtaaaaa

ataageagac fHQClaae ArRatads aiaHaURIRAaGRRIM 4R FaGIoasHlgGaaIBRgaaggggaa
agctggcaag attttttacg taataacgct1200 aaaagtttta gatgtgcttt actaagtcat (%[80 atggag caaaagtaca
a dlgfg[a
)

tttaggtacal A6WReIEehAEY s i B ARl AUE S GARRY R RCHRFteH 581320 ggtttttcac
tagagaatgc gétadaeaduiengntchoisgtgtatildasfiaggiBB36iclecular Probes) was incubated in

the presence of Sytox-crange for 1 hour (Bowen and Wylie, 2006).

10 Based on this highly sensitive procedure it is possible to screen various cell numbers
for plasma-membrane 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 promoier.

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



tgcgtattgg aagatcaaga gcatcaagtc gctaaagaag aaagggaaac acctactact1440 OE2007-034 final
version.sT25.txt gatagtatgc cgccattatt acgacaagct atcgaattat ttgatcacca aggtgcagag1500 ccagccttct
tattcggcct tgadttddt°Aiatstggat tagaaaaaca acttaaatgt1560 gaaagtgggtEcyERREEAH Y gatccegg
gaattcagat cttattaagc ggccgcatagl620 ataactgatc cagtgtgctg gaattaattc gctgtctgcg agggccagct
gttggggtgal680 gtactcectce tcaaaagcgg gcatgacttc tgcgctaaga ttgtcagttt ccaaaaacgal740 ggaggatttg
atattcacct ggcccgceggt gatgcectttg agggtggecg cgtcg;ntctgl800 gtcagaaaag acaaitctttt tgttgtcaag
cttgaggtgt ggcaggcttg agatctggccl860 atacacttga gtgacaatga catccacttt gcctttctct cca(izég tgt

ccactcccag lonnpeiivasssesadieselanalysinvas oRlisgdeaiast Jos doraligatipnelet: cccctaacgt

tactggccga agrogiciiag Paianags e asaitl ictalnigl2 08 G oatiosge-aRigE R kEtggca atgtgaggge
ccggaaacct ggccctgtct2100 tcttgacgag cattcctagg ggtctttccce ctctcgccaa aggaatgcaa ggtcetgtiga2160

atgtcgtgaa guasgeagthesictgyestgrittctiyans/idenimtaac wajeagEyarzaioocstitgieiggdgcggaac

cococaccty JegaRRgalg SEICIaNR ARRIOAFACZARD A IeilBAAR e RIcAARRgRaBF AR RRCCCCAg(g
ccacgttgtg agttggatag2340 ttgtggaaag ‘agtcaaatgg ctctcctcaa %attcaa caagqgg&%{aaggatgcccmoo

agaaggfacctteaitgatt Jgawebdaewiny AR PR el ArdsatRsh Afigg R Plaaaaaa
cgtctagyce ¢eneIRneakes HU8aeuR shtidoti2idéhyde (Sigma) for 20 minutes. Subsequently,

cells were permeabilised with 0.1% TritonX100 in PBS (icon Biomedicals) or left un-
permeabilised (as indicated) for 5 minutes at room temperature. The permeabilisation
procedure allows the detection of intracellular localized compariments. Membrane-

10 bound proteins are visualized without permeabilising the cells. Blocking of cells
occurred for a minimum of 1 hour in PBS + 1% BSA (USB). Primary 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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gtcatagctg tttcctgtgt gaaattgtta tccgctcaca attccacaca acatacgagc3720 cggaagcata aagtgtaaag
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cgacaggact4140 ataaagatac caggcgtitc ccectggaag cteectegtg cgctetectg ticcgaceet4200 geegettace
ggatacctgt degfiesnettEetéifiR: é’cgﬁj@g\%-ttt%’&%fbﬁ@@%&ﬁ‘égbEtg?ﬁ%dyél'g?@éggttcggtgta ggtegttcge
tccaagetgy griguiaead 320 TuRCRRLMG SieRgaeahABEpRtggRtiaitaierggtiasataitgte AG§astccaad380

corsanga oot AR Ao e ek G omggp oo

acactag aaggacagta tttggtatct gcgctctgct gaagecagtt

accticggaa pARgAGHg04RE01agr IR INAIAESERAANCRRA068S TS aR00a I RO gstgcaagead620
gcagattacg cgcagaaaaa aaggatctca agaagatcct ttgatctitt ctac:é;jlgggtc4680 tgacgctcag tggaacgaaa

actcacgfta RFFGARRFNR GGt rrse T arindncet st fesisans8aAtdaagtttt aaatcaatct

aaagtatatadg8pisigaetaaashypletgncegliaesadatgastaatcagt gaggcaccta tctcagecgat4860 ctgtctattt
cgttcatcca tagttgcctg actccccgtc gtgtagataa ctacgatacg4920
Okada,T., Kawano,Y., Sakakibara,T., Hazeki,O., and Ui,M. (1994). Essential role of

phosphatidylinositol 3-kinase in insulin-induced glucose transport and antilipolysis in
rat adipocytes. Studies with a selective inhibitor wortmannin. J Biol. Chem. 269, 3568-
10 3573.

Sano,H., Kane,S., Sano,E., Miinea,C.P., Asara,J.M., Lane, W.S., Gamer,C.W., and
Lienhard,G.E. (2003). Insulin-stimulated phosphorylation of a Rab GTPase-activating
protein regulates GLUT4 translocation. J Biol. Chem. 278, 14599-14602.

Tusch T., Zamore PD., Lehmann R., Bartel DP. and Sharp PA (1998). Targeted mRNA
15 degradation by double-stranded RNA in vitro. Genes and Development 13. 3191-3197

Voss,M.D., Beha A, Tennagels,N., Tschank,G., Herling AW., 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

20 1 in insulin resistance. Diabetologia. 48, 2622-2630.

Walgren,J.L., Vincent,T.S., Schey,K.L., and Buse,M.G. {2003). High glucose and
insulin promote O-GlcNAc modification of proteins, including alpha-tubulin, Am. J
Physiol Endocrinol Metab. 284, E424-E434.

Wang Q., Khayat Z., Kishi Y., Ebina Y., and Klip A. (1988). GLUT4 translocation by
25 insulin in intact muscle cells: detection by a fast and quantitative assay. FEBS Lett.
427 (2), 193-197

Yuan,J.S., Reed A., Chen,F., and Stewart,C.N., Jr. (2008). Statistical analysis of real-
time PCR data. BMC Bicinformatics. 7:85., 85.



ggagggctta ccatctggcc ccagtgctge aatgataccg cgagacccac getcaccgge4980 tccagattta tcagcaataa
accagccagc cggaagggcc gagcgcagaa gtggtcetge5040 aactttatce gectccatee agtctattaa ttgttgecgg
gaagctagag t¥ge8HeSEH0 gecagttaat agtttgcgea acgttgttge cattgctaca Bfgeatedtdefesiéacgctc5160
gtcgtttggt atggcttcat tcagctcegg ttcccaacga tcaaggegag ttacatgatc5220 ccccatgttg tgcaaaaaag
cggttagcte cttcggtect ccgategttg tcagaagtaas280 gttggccgcea gtgttatcac tcatggttat ggcageactg cataattctc
ttactgtcat5340 gccatcegta agatgctttt ctgtgactgg tgagtactca accaagtcat tctgagaata5400 gtgtatgegg

cgaccgagtt getcttgece ggegtcaata cgggataata ccgegecacas460 tagcagaact tt_aaaa%; c tcatcattgg
aaaacgttct tég§GiuAa Mabrayerdd86 2endiiciypd3a. (AeP4k IaRhm suBwationflt EHF gtaacccact

cgtgcaccca adieaisdls, GCoHIN G igHINEsRaRSRIRIERR) IS RPRANGIAIh REHUARINS iaaiatiC atactcticc

tttttcaata gttattgtct catgagcgga tacatatttg aatgtattta ttccgcgceac atttccccga aaagtgccac ctgacgtc <210>
3<211> 12?@3%5%2{%[4%%@%20M0 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

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
19 Spring Harbor Laboratory Press, Cold Spring Harbor, NY. 545 pp;

Current Protocols in Molecular Biology; regularly updated, e.g. Volume 2000; Wiley &
Sons, Inc; Editors: Fred M. Ausubel, Roger Brent, Robert Eg. Kingston, David D.
Moore, J.G. Seidman, John A. Smith, Kevin Struhl.

15

Current Protocols in Human Genetics; regularly uptdated; Wiley & Sons, Inc; Editors:
Nicholas C. Dracopoli, Honathan L. Haines, Bruce R. Korf, Cynthia C. Morton,
Christine E. Seidman, J.G. Seigman, Douglas R. Smith.

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

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

25

Short Protocols in Molecular Biology, Sth edition, by Frederick M. Ansubel (Editor),
Roger Brent (Editor), Robert E. Kingston (Editor), David D. Moore (Editor), J.G.



202530 Asp Lys Arg Phe Arg Leu Trp Tyr Val Gly Gly Ser Cys Leu Asp His 354045 Arg Thr Thr Leu
Pro Met 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 AIXArPEE608580 Glu Val lle Leu Val Leu Ser Ala Pro Phe EEHER§EH¥924] 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 Asn Ser His Asp Leu Thr Tyr
Phe Ala Tyr Leu 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 Leu Ser
Lys Ala Ala $edrnse ERitarspinne By Spiith Seditory KepimSHuddggiagolctober 2002, John

Wiley & Sons, inc., New York"

Gene targeting: A Practical Approach, 2™ Ed., Joyner AL, ed. 2000. IRL Press at
5 Oxford University Press, New York;

10



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 Leu His Glu Gin Gin Arg Leu Lys lle Gin 225230235240 Gly Glu GIn Arg Gly Pro Asp Pro
Gly Glu Asp Leu Ala Asp Leu Glu 245250255 val Mal-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 Seai&erArg Val Cys Phe Pro Glu Arg lle Leu 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 Poilc325330335iA 0 A dttiscA kitSer AdduPree Setddisofal SihdBropSeinAsp Ser Glu

(a) contacting a test system comprising AKT substrate 160kDa-like protein (AS160-like
protein) or functional variant thereof with a test substance, and
(b)  identifying a test substance as a substance altering glucose uptake and/or GLUT4
translocation to the plasma membrane of a cell by detecting a signal indicative for
altered glucose uptake of a cell, wherein the signal correlates with glucose uptake,
wherein the test system is in a celtured cell and comprises
(i) a gene coding for the AKT substrate 160kDa-like protein, said AKT subétrate
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.



340345350 Lys Asn Arg Thr Met Leu Phe Gin Val Gly Arg Phe Glu lle Asn Leu 355360365 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 Séfaeu 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 Glu
Ala cys Pro Met 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

4, The method of claim 3, wherein the insulin-sensitive tissue in adipose tissue, skeletal

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.



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 lle Gly Glu Gly Pro Ser
Thr Ile Ser Asn Ser Thr lle 530535540 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“@ér 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 580585590 Glu Arg Ser Asn Ser Leu

Ala Ser Glu Lys Asp_Tyr Ser F&r}? Gly Asp 595600605 Ser. Pro Prg Gly Thr Pro Prq Ala Ser Pro, Pro Ser
Ser Ala Trp &in 6106F3836°PHH BRE BroaE1 &I AspreEins SarShs BrPBRE AR KB Rla
625630635648 s Thr Phe Ser His Pro Pro Ser Ser Thr Lys Arg Lys Leu Asn Leu 645650655

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.



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"®ih Gin Asp Gly Leu Asp Arg 725730735 Asn
Glu Leu Leu Pro Leu ser Pro Leu Ser Pro Thr Met GIU Gill Glu 0E2007-034 final version.ST25.txt
740745750 Pro Leu Val lle Phe Leu Ser Gly Glu Asp Asp Pro Glu Lys lle Glu 755760765 Glu Arg Lys
Lys Ser Lys Gfu Led B§rsbpt ecctidng i3y Afdhrecieror 7strst Hidessindls methed saunsdipdrg Met

Glu Lys Glu AsRi@iniyadepy 8248095800 Glu Gly Ala ser Arg Asp Glu Leu Gin Ser Arg Lys Val Lys
Leu Asp : -

17. A test system for the idenfiﬁcation of a substance 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.



805810815 Tyr Glu Glu val Gly Ala Cys Gin Lys Glu Val Leu lle Thr Trp Asp 820825830 Lys Lys Leu
Leu Asn cys Arg Ala Lys lle Arg Cys Asp Met Glu Asp 835840845 lle His Thr Leu Leu Lys Glu Gly Val
Pro Lys Ser Arg Arg Gly Glu 850855860 Ile 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 Leu
Thr 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 Gly Pro Gly Gin Leu Ser 915920925 Le@¥he Asn Leu Leu Lys Ala Tyr Ser Leu Leu Asp
Lys Glu Val Gly 930935940 Tyr Cys Gin Gly lle Ser Phe val Ala Gly Val Leta Leu Leu His Met
945950955960 Ser Glu Glu Gin Ala Phe Glu Met Leu Lys Phe Leu met Tyr Asp Leu 965970975

23, 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 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.



Gly Phe Arg Lys Gin Tyr Arg Pro Asp Met Met Ser Leu Gin Ile Gin 980985990 met Tyr Gin Leu Ser
Arg Leu Leu His Asp Tyr His Arg Asp Leu Tyr 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 102510301035 val Ala Arg Val Phe Asp lle lle Phe Leu Gin
Gly Thr Glu val 104010451050 lle Phe Lys Val Ala Leyu 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 lle
Ser Lys Gin Leu His Ala Tyr 110011051110

28, A cell heterologously expressing the polypeptide according to claim 26.



Glu val Glu Tyr His Val Leu Gin Asp Glu Leu Gin Glu Ser 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 114511501155 Gin Val Ala His Thr Lys lle Gin Ala Leu Glu Ser Asn Leu Glu .
116011651170 Asn Leu Leu Thr Arg Glu Thr Lys Met Lys Ser Leu lle Arg Thr 117511801185 Leu Glu
Gin Glu Lys Met Ala Tyr Gin Lys Thr Val Glu Gin Leu 148011951200 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 Lys Ala Lys
lle Gly 122012251230 Asn Lys Pro 1235 <210> 4 <211> 28 <212> DNA

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



<213> Artificial DE2007-034 final version.ST25.txt <220> <223> Primer/Probe <400> 4 catactcttc
ttaaagaagg agttccca28 <210> 5 <211> 26 <212> DNA <213> Atrtificial <220> <223> Primer/Probe
<400> 5 ctgtgtctga gtcggtactg taaagc26 <210> 6 <211> 30 <212> DNA <213> Artificial <220> <223>
Primer/Probe

bEZ007~-034 Final version,ST25.txt
SEQUENCE LISTING

<110> sanofi-aventis

<120> Novel As5160-Tike protein, test systems, methods and uses
involving it for the identification of diabetes type 2
therapeutics

<130> DE2007/034

<150> 07215086.7

<151> 2007-08-01

<160> 23

<170> PatentIn version 3.3

<210> 1

<21l> 3707

<212> DNA

<213> Homo sapiens

<400> 1

atggagccge ccagetgeat tcaggatgag ccgttcocge accccotgga gocegagecg 60

ggcgtceteag ctcageccgg ccccgggaag ccaagcgata ageggrtccg getgtggtac 120

gttggggggt cgtgoctgga ccacaggace acgcetgecta tgetgecctg gotcatgged 180

gagatccgca ggegeageca gaageocgag gegggegoct gogggyegee ggeggeccga 240

gaggtgatce tggtgetcag cgegeccttco ctgegttgeg tccccgegee gggegetyggg 300

gcotogogggg geactagtoc gtoggeoacg cageccaacte cggeggratt catcrtcgag 360

cacaaggege agcatatctc gogottcato cacaacagee acgacctcac ctactitgec 420

tacctgatca aggcgragoe cgacgaccce gagtcgeaga tggectgeca cgttrtecge 480

gccacagace <cagecaggt tcctgatgrt attagcagea taaggcaatt atctaaagcog 540

gccatgaaag aggatgccaa acccagoaaa gataatgagg acgcctttta caactctcag 600

aagtttgaag tcctgtactg tggaaaggtg accgtgacoce acaagaagge ccectcaage 660

ctcatcgatg actgcatgga gaagticage ctgcacgaac agcagegoct gaagatccaa 720

ggcgageage goggtccgga cocaggagag gacctggetyg acttggaggt ggtggtgece 780

gggtcccceg gagactgect gocggaggag gotgacggea ccgacaccca ccttggcotta 840

cctgeegyyy ccagccagec tgocctgace agetctoggg totgottcce tgageggatt 500

ttggaagatt ctggctttga tgagcagcag gagtttcggt ctcggtgcag cagigtcacc 960

ggcgtgeaac ggagagttca €gagggeage cagaaatcoc agecgegacg gagacacgeg 1020

agcgcaccca gtcacgtcca geocctcggac tcggagaaga acaggaccat getcttccag 1080

gttgggcgat ttgagattaa ccttatcagt ccagacacta aatcagrtgt gotagaaaag 1140

aartttaaag atatctcctc ttgttctcag ggtataaage atgtggatca ctttggettt 1200

atctgeceggg agtctccaga gectggactt agccagtata tttgttatgt attccagtgt 1260

gccagogaat cretggttga tgaggtaatg ctgactetga aacaggoctt cagtacgdcy 1326

getgoectge agagtgecaa gacgeagatt aaactgtgtg aggectgoee gatgeactct 1380
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<400> 6 cagaaactgc caaatttctc ctcgtcgact30 <210> 7 <211> 18 <212> DNA <213> Artificial <220>
<223> Primer/Probe <400> 7 gcgttcccct ctgetgagl8 <210> 8 <211> 23 <212> DNA <213> Attificial
<220> <223> Primer/Probe <400> 8 actcattgct gcaggtagat gag23 <210> 9 <211> 30 <212> DNA

DE2007-034 final version.ST25.txt

ttgcataage tctgtgaaag gattgaaggt ctctacccac caagagoecaa gcertggtgata 1440
cagaggcate tctcatcact gacagataat gagcaagetg acatctttga aagagttcag 1500
aaaatgaagC cagtcagtga ccaggaagaa aatgaacttg tgattttaca cctgaggcag 1560
ctgtgtgaag ccaagcagaa gacacacglg cacatcgggg aaggecctic tactatttea 1620
aatagtacaa teccagaaaa tgcaacaage agtggaaggt tcaaacttga cattctgaaa 1680
aataaagcta agagatcctt aactagetcc ctggaaaata tcttctcaag gggagcraac 1740
agaatgagag gtcggettgg aagtgtggac agtrttgaac ggtccaacag tcttgettca 1800
gagaaggact actcaccagg ggattctcca ccagggacac cgccageogto cccaccgtec 1860
tcagcttgge aaacgtttcc cgaagaggat tccgactccc cgcagtttcg aagacgggea 1920
cacacgttca gecacccace ttcaagcaca aagagaaage tgaatttgca ggatgggagyg 1980
gcteagyyty tocgttocce totgotgagy cagagetcca gtgaacagtg cagtgatgga 2040
gaagggagaa aaaggacctc atctacctge agcaatgagt ccctaagtgt gggaggaacc 2100
tctgtcactc ctcgecggat ctoctggcgyg cagegeattt tectcagggt tgettcteee 2160
atgaacaaat ctccctcage aatgcaacag caagatggat tggacaggaa cgagctgetg 2220
ccactgtcce ccctetctec aaccatggag gaggaaccge tggttatatt cctgtctogg 2280
gaggatgacc cagaaaagat tgaagaaaga aagaaatcaa aagaactgag gagerrgtgg 2340
agaaaagcta tacaccaaca aatcttgtta cttcgaatgg azaaagaaaa ccagaaacit 2400
gaaggagcaa gcagagatga actecagicc agaaaagtta aattagacta tgaagaagtt 2460
ggtgeatgtc agaaagaggt cttaataact tgggataaga agttgttaaa ctgcagaget 2520
aaaatcagat grgatatgga agatatticat actcttctta aagaaggagt tcccaaaagt 2580
¢gacgaggag aaartrggca gtttctgget ttacagtacc gactcagaca cagattgcct 2640
aataaacaaC agcctcectga catatcctat aaggaacttt tgaagcagcot cactgotcag 2700
cagcatgega ttctcgtgga tttaggaagg acgtttocta ctcaccctta crtttcagta 2760
cagcttggpe caggacaget gtcactgttt aacctcectga aagectatte tttgctggac 2820
aaagaagtgg gatactgtca ggggatcage trigtggetg gagroctget totgcacatg 2880
agtyaagagC aagcctttga aatgetgaaa ttoctcatgt atgacctegg cttocgcaag 2940
cagtacagac crgacatgat gtcgctgcag attcaaatgt accagetgtc caggerectt 3000
catgactatc acagagatct ctacaatcac cttgaagaaa atgaaatcag ccccagrcit 3060
ratgotgeco cctggttoct cacatrtgttt gectotcagt ttrcattagg atttgtagec 3120
agagtttttq atattatttt tcttcaggga actgaagtta tattcaaggt tgcactcage.. 3180
ctactgagca gccaagagac acttataatg gaatgtgaga gctitgaaaa tattgttgag 3240
tttcttaaaa acacgetace tgatatgaat acctcigaaa tggazaasat tattacccag 3300
grttttgaga tggatattic taagcagttg catgcctatg aggtggaata tcatgtgcta 3360
caggatgagc ticaggaatc ttcatattce tgtgaggata gtgaaactit ggagaagotyg 3420
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<213> Artificial <220> <223> Primer/Probe <400> 9 ttctccatca ctgcactgtt cactggagct30 <210> 10
DE2007-034 final version.ST25.txt <211> 23 <212> DNA <213> Atrtificial <220> <223> Primer/Probe
<400> 10 acagcggaag tggtattgta cgt23 <210> 11 <211> 19 <212> DNA <213> Avrtificial <220> <223>
Primer/Probe <400> 11 ggcactgtgg ttcctgcatl9 <210> 12 <211> 22 <212> DNA <213> Atrtificial

DEZ2007-034 final version.ST25.txt

gagagggeca atagccaact gaaaagacaa aacatggacc tcctagaaaa attacaggta 3480
gctcatacta aaatccaggc Cttggaatca aacctggaaa atcttttgac gagagagace 3540
aaaatgaagt ctitaatccg gaccctggaa caagaaaaaa tggcttatca aaagacagtd 3600
gagcaactcc ggaagctget geccgcggat getctagtca attgtgacct gttgetgaga 3660
gacctaaact gcaaccctaa Caacaaagee aagataggaa ataagec 3707
<210> 2

<211> 5818

<212> DNA

<213> Artgificial

<220>

<223> Vector pIRES-puroz/TetR

<400> 2

gacggatcgg gagatctcce gatcccctat gotcgactct cagracaatc tgetctgatg 60
ccgcatagtt aagecagtat ctgcetecctg cttgtgtglt ggaggtogot gagragtgeg 120
cgagcaaaat ttaagctaca acaaggCaag gortgaccga caattgeatg aagaatctge 180
ttagggitag gegttttgeg ctgottegeg atgtacggygc cagatatacg cgrigacatt 240
gattattgac tagttattaa tagtaatcaa ttacggggtc attagttcat agcccatata 300
tggagttccy cgttacataa cttacggtaa atggoccgec tggetgaccg cccaacgacce 360
cccgececatt gacgtcaata atgacgtatg ttcocatagt aacgccaata gggacttice 420
attgacgtca atgggtggac tatttacggt aaactgecca cttggcagta catcaagtgt 480
atcatatgcc aagtacgcce cctattgacg tcaatgacgg taaatggecc goctggeatt 540
atgcecagta catgacctta tgggactttc ctacttggea gtacatctac gtattagtca 600
tcgetattac catggtgatg cggtttiggce agtacatcaa tgggoegrgga tagoggtitg 660
actcacgggg atttccaagt cteccacccca ttgacgtcaa tgggagrttg tritggcace 720
aaaatcaacg ggacrtrtcca aaatgtcgta acaactccge cccartgacg caaatgggeg 780
gtaggcgtgt acggtgggag gtctatataa gcagagoeict ctggctaact?égagaaccca 840
ctgettactyg gettatcgaa attaatacga ctcactatag ggagacccaa gottggtace 900
gagctcggat cgatatctge ggectageta gegtttaaac ttaagettac catgrctaga 960
ttagataaaa gtaaagtgat taacagcgea Ttagagetge ttaatgaggl cggaatcgaa 1020
ggtttaacaa cccgtaaact cgoccagaag ctaggtgtag ageagoctac attgrtatigg 1680
catgtaaaaa ataagcggyc tttgetegac gecttagoca ttgagatgtt agatagacac 1140
catactcact trtgeccottt agaaggggaa agetggeaag attttitacg taataacgct 1200
aaaagrrrta gatgtgcttt actaagtcat cgpcgatggag caaaagtaca titaggtaca 1260
cggcetacag aaaaacagta tgaaactctc gaaaatcaat tagecttttt atgecaacaa 1320
ggtttttcac tagagaatgc attatatgca cicagcgetg tggggeattt tactttaggt 1380
tgcgrattgg aagatcaaga goatcaagtc gotaaagaag aaagggaaac acctactact 1440
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<220> <223> Primer/Probe <400> 12 caggcaccgc cagccactgt ct22 <210> 13 <211> 5055 <212> DNA
<213> Homo sapiens <400> 13 gcggccgegg ggaccctcgg gaggtectge ccgaggegcec geegggcegct
tgcctcggtg gcatggggca gggctgetga ggageccggt gecggceagttg geggtgegec cggecggcect getgeattca
ggatgagccg agcccggecc cgggaagceca gectggacca caggaccacg gcagccagaa gecccgaggceg tgetcagege
gccecttectg ctagtccgtc ggecacgcag atatctcgeg cttcatccac cgcagcccga cgaccccgag cgtggtectc
agcccaagga cccgecgcecg agegeggagtijeadadtita togegipgesecogeacc agcgataagce ctgcectatge
?gcg9itqggaggst&w&%t@ﬁ&@?fgcgaﬁﬁgtag%&@Qat@?{&ag@gﬁ%atg@f%g{%aaggégwmc gagcctccga
cggggtcge ggcggegcect ¢ aggc ccctggagcc ccggct tgeectggce cgcc cgcgceegag

A S e S SR R R s e A
tggaagtgrrg Bt L IeAYY CPOs Iy C3a L aMaY FE L eraragarner geagccgteth cgagecggge

gictcagcle HAaYACILgegaralrghealgu6ae0ger gteegen g6 asec0 g gieRicClggeogctggggcc
cgcaqc ct atcaa{%gt fitcegeggee acacgacccj% 0E2007-034 final
t tc t aaacga 0
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tcgggggqgca cticgagcac aa € tt&cctacc Ctg ICC
ver sion %tfﬁg?tcx%écgﬁla&éiﬁ C f’ggtga%g?f: ggcgac%?gaaaaca atc taaagcggcc atgaaagagg900
ggaggatttg ataticacct ggcccgeggt gatgectrtg agggtggecy cgtccatctg 1800
gtcagaaaag acaatcittt tgttgtcaag cttgaggtgt ggcaggcetty agarctggec 1860
atacacttga gtgacaatga cai¢cacttt gccttictct ccacaggtgt ccacteccag 1920
gtccaactge aggtcegagea tgeatctagg goggecaatt ccgeccctet cectecccce 1980
ccectaacgt tactggocga agecgetigg aataaggccg gtgtgcgttt gtctatatgt 2040
gattttccac catattgoog rertitggea atgtgagoge ccggaaacct ggecctgtet 2100
tcttgacgag cattcctagg ggtctticece ctctcgecaa aggaatgeaa ggtctgttga 2160
atgtcgtgaa ggaagcagtt ccrctggaag cticrttgaag acaaacaacyg tctgtagcga 2220
CCCetttgcag gcageggaac CCCCCacctg gcgacaggty cctotgegge caaaagecac 2280
gtgtataaga facaccigea aaggegycac aaccccagtg ccacgrtotg agttagatag 2340
ttgtggaaag agtcaaatgg ctctectcaa gegtattcaa caaggogety aaggatgecc 2400
agaaggtacc ccattgtatg ggatctgatc tggggcctcg gtgcacatge tttacatgtg 2460
tttagtcgag gttaaaaaaa <gtctaggec cCccgaacca cggggacgtg gtrtrecttt 2520
gaaaaacacg atgataagct tgccacaacc cacaaggaga cgaccttcca tgaccgagta 2580
caageecacy gtgegectcg ccacccgega cgacgtcoce cgggecgtac geaccctege 2640
cgeegegric gocgactace ccgecacgeg ccacaccgtc gacccggace gocacatcga 2700
gcgggrcace gagctgcaag aactCttccl cacgcgegtc gggcetcgaca tcggcaaggt | 2760
gtgggtcgcg gacgacggog €cgcggtgge ggtctggace acgccggaga gcgtcgaage 2820
gogggcggtg ticgocgaga teggoccgey catggecgag ttgageggtt ccoggotgge 2880
cgcgcagcaa cagatggaag gectoctgge gecgeaccgg cccaaggago ccgegtggtt 2940
cctggecace gteggegtot cgoeccgacca ccagggeaag ggtctgggca gogoogtogt 3000
gctccccgga gtggaggegg ccgagegogc cguggtgece gecttoctgg agacctecge 3060
gcoccgeaac cteccctict acgagogget cggettcace gtcaccgecg acgtcgagtg 3120
€CcCgaaggac cgcgegacct ggtgeatgac ccgcaagece ggtgectgac geccgeccca 3180
cgaccograyg Cgoccyaccy aaagyagoge acgacccecat ggotccgace gaagocgacc 3240
CggOocgyeace cygaegaccce geaccacgoce cogagyecca ccgactetag agetcgctga 3300
tcagcctcga ctgtgecttc tagttgecag ccatctgtty tttgececctc cecogrtgect 3360
tcettgacee tggaaggtge cactcccact gtocrttect aataaaatga ggaaattgeca 3420
tcgeattgte tgagtaggtg tcattctatt ctggggggty gggtggggea ggacageaag 3480



atgccaaacc cagcaaagat aatgaggacg ccttttacaa ctctcagaag tttgaagtcc960 tgtactgtgg aaaggtgacc
gtgacccaca agaaggcccc ctcaagcctc atcgatgact 1020 gcatggagaa gttcagectg cacgaacagce agcgectgaa
gatccaaggc gagcagcgceg 1080 gtccggaccc aggagaggac ctggctgact tggaggtggt ggtgececcggg
tcccccggagl140 actgectgee ggaggaggct gacggcaccg acacccacct tggcttacct gccggggecal200
gccagcctgce cctgaccagc tectcgggtct gettccctga geggattttg gaagattctg1260 gcetttgatga gcagcaggag
tttcggtctc ggtgcagcag tgtcaccggPER§RaB3dgEI82 0V gegjtcath gddcagecag aaatcccage cgecgacggag
acacycoafeHeacccagin d280 aegtagagoc sieggaasicn GRUsaaracaagreeatgct tincaggtt gggcegattty
1440 agattaacct tatcagtcca gacactaaat cagttgtgct agaaaagaat titaaa 500 ctcttg ttctcagggt
ataaagc%?agt‘bgg"ﬁ?éagﬁ%d:gagﬁ?ﬁtg?a‘é%%gga Eg%i%g et c%tattatéaccct?%%cttaéébtatgtﬁsgttatgtatt ccagtgtgee
agcgaateteISr e gt atia gyt aatgRiG B GREASEREH JEORESH BACEYTGER e ctf®Rgal680 gtgccaagac
gcagattapa-ctgialigags celgercgai geactattig cataagsetatl (48 gtganaggajdgaagptelc tacccaccaa
gagecangel ggloalacay AdgealelsJRg Cat cAGlanG Adetaglony eaagcluaca ofigpaag aglicagaaa
cag gtga ttt

atgaagc 0 tcagtgacca ggaagaaaat gaact acacct gaggcagctg tgtgaagccal920
agcagadABcaE ke HesE BT o G 6Ea GoE PR B R A9SRIG AT ERA98B cagiilatgc aacaageagt
ggaaggtteacaastigagaidoigasnaataaagoiasga iadbcgatcctiand tagotapotigegaadaatct tctcaagggy

agctaacagq algagaggic 2100,00cidoarg Wigarcadt taarcogt.ceaannauirlloctisagag aaggactact 2160
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caccagggga ttctccacca gggacaccgc cagcgtcccc accgtcctca gettggcaaa 2220 c%tttcccga agaggattcc

gactcccAGEaButED G SRt SR LeOSR R c A8 LRIPBB AR HR a%@%?@ﬁ&%ag agaAAgciga attigcagga

tgggagggcicagggigigrid340ta aaaaggecge grtgetggeg ttrttccata ggotocgocc 4080
¢cotgacgag catcacaaaa atcgacgeic aagtcagagg tggcgaaacc cgacaggact 4140
ataaagatac caggcgtttc ccoctggaag ctecctegtyg cgetctectg ttecgaccet 4200
gcegettace ggatacctgt ccgoettict coottoggga agogtggoge tttctcaatg 4260
ctcacgctgt aggtatctca gttcggtgta ggrcgttcge tccaagetgg gotgtgtgeca 4320
£gaaccccoe gttcagocoy accgotgoge cttatcoggt aactatcgic ttgagtccaa 4380
cccggtaaga cacgacttat cgccactgge agcagcecact ggtaacagga ttagcagage 4440
gaggtatgta ggcggtgcta cagagttctt gaagtggtgg cctaactacg gctacactag 4500
aaggacagta tttggtatct gegetetgetr gaagoecagtt accttcggaa aaagagttgg 4560
tagcrcrtga tTCCggeaaac aaaccaccgc tggtageggt ggtttttitg tttgcaagea 4620
gcagattacg cgcagaaaaa aaggatctca agaagatcct trgatctiit ctacggggte 4680
tgacgetcag tggaacgaaa actcacgtta agggattttg gtcatgagat tatcaaaaag 4740
gatcticacc tagatccttt taaattaaaa atgaagtttt aaatcaatct aaéétatata 4800
tgagtaaact tggtctéaca gttaccaatg cttaatcagt gaggcaccta tctcagegat 4860
ctogtctattt cgttcatcea tagttgectg acteccogtc gtgtagataa ctacgatacg 4924
gogagggctta ccatctggec ccagtgetge aatgataccg cgagacccac getcaccgge 4980
tccagattita tcagCaataa acragccagc cggaagggec gagcgeagaa gtggroctgc 5040
aactttatcc goctccatcc agtetattaa ttgttgecgg gaageragag taagtagttc 5100
gccagttaaf agtttgcgea acgttgttge cattgctaca ggeatcgtgg tgtcacgote 5160
gtcgtttggt atggcettcat tcagctccgg ttocccaacga tcaaggcgag ttacatgatc 5220
ccecatgttg tgcaaaaaag cogrtagoetc ctteggtect ccgatcgttg tcagaagtaa 5280
gttggccg&a gtgttatcac tcatggtrat ggcagcactg cataattctc ttactgtcat 5340
gccatccgta agatgctttt ctgtgactgg tgagtactca accaagtcat tctgagaata 5400
gtgtatgcgg cgaccgagtt getcttgece ggogtcaata cgggataata ccgegecaca 5460
tagcagaact ttaaaagigc tcatcattgg aaaacgrtct teggggcgaa aactctcaag 5520



gttcccctct getgaggcag agctccagtg aacagtgcag tgatggagaa gggagaaaaa2400 ggacctcatc tacctgcagce
aatgagtccc taagtgtggg aggaacctct gtcactcctc2460 gecggatctc ctggecggceag cgcattttce tcagggttge
ttctcccatg aacaaatctc2520 cctcagcaat gcaacagcaa gatggattgg acaggaacga gctgctgcca ctgtcccecec2580
tctctccaac catggaggag gaaccgcetgg ttatattcct gtctggggag gatgacccag2640 aaaagattga agaaagaaag
aaatcaaaag aactgaggag cttgtggaga aaagctatac2700 accaacaaat cttgttactt cgaatggaaa aagaaaacca
gaaacttgaa ggagcaagca2760 gagatgaadiBechgtctagasaaagitaaatthgactatga agaagttggt

gcatgtcaga8z0 apgradiell salaaciog gatsagead o igeacio.cadagsiaraaicagaigtg28s0
0E2007-034 final version.5T25.txt atatg aaga tattcatact cttcttaaag aag agttcc gg&aagtcga
i S

cgaggaisAbgAG HEGGERTT R §GRHEAE gg%ag?ééat%%lﬁﬁé%%?é’%ﬁtgcc? Jacaacagc3000 ctectgacat
atcctataagagaaastyt ot st etc AsTUeRHGC AP aNYCLA REBUBD teg tyatrafgaady @l tttcctactc
acccttacti:ieaglaeagcigaaceagehidgecadelaic gal otianc etegldanna ealatici getggacaaa
gaagtgggat3180 actgtca atcaqcttt gtggctggag tcctgctict gcacatgagt gaag ag3240 cctttgaaat
etonan R R Ao A o480 Ao S etgeanat canalgtace
agctgtccag getcgttcat gactatcaca3360 gagatctcta caatcacctt gaagaaaatg aaatcagccc cagtctttat
gctgcecc O1gghtcctcac attgtttgec tctcagtttt cattaggatt tgtagccaga gtttttgata3480
212

:2%3: Zg;o sapiens

<400> 3

Met Glu Pro Pro Ser Cys Ile Gln Asp Glu Pro Phe Pro His Pro Leu

1 5 10 15 .

Glu Pro Glu Pro Gly val ser Ala g;n Pro Gty Pro Gly %55 Pro Ser
20 :

ASp Lys Arg Phe Arg Leu Trp Tyr val Gly Gly Ser Cgs Leu Asp His
35 40 4

Arg Thr Thr Leu Pro Met Leu Pro Trp Leu Met Ala Glu Ile Arg Arg
50 © 55 60

arg Ser GIn Lys Pro Glu Ala Gly Gly Cys Gly Ala Pro Ala Ala Arg
65 70 75 : 80

Glu val 1Ile Leu val Leu Ser Ala Pro Phe teu Arg Cys val Pro Ala
85 ' S0 a5 -

Pro Gly ala Gly Ala Ser Gly Gly Thr Ser Pro Ser Ala Thr Gin Pro
100 105 110

Asn Pro Ala val phe Ile phe Glu His Lys ala Gln His ITe Ser Arg
115 120 125

Phe ITe His Asn Ser His Asp Leu Thr Tyr Phe aAla Tyr Leu Ile Lys
130 135 140

Ala GIn Pro Asp Asp Pro Glu Ser GIn Met Ala Cys His val Phe Arg
145 150 15% 160

Ala Thr asp Pro Ser Gln val pro Asp val Ile Ser Ser Ile Arg Gln
165 170 175

Leu Ser Lys Ala Ala Met Lys Glu Asp Ala Lys Pro Ser Lys AsSp Asn
180 185 190

Glu Asp ala Phe Tyr Asn Ser GlIn Lys Phe Glu val Leu Tyr Cys Gly
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ttatttttct tcagggaact gaagttatat tcaaggttgc actcagccta ctgagcagcc3540 aagagacact tataatggaa
tgtgagagct ttgaaaatat tgttgagttt cttaaaaaca3600 cgctacctga tatgaatacc tctgaaatgg aaaaaattat
tacccaggtt tttgagatgg3660 atatttctaa gcagttgcat gcctatgagg tggaatatca tgtgctacag gatgagcettc3720
aggaatcttc atattcctgt gaggatagtg aaactttgga gaagctggag agggccaata3780 gccaactgaa aagacaaaac
atggacctcc tagaaaaatt acaggtagct catactaaaa 3840 tccaggcctt ggaatcaaac ctggaaaatc ttttgacgag
agagaccaaa atgaagtctt 3900 taatteg é?éﬁt@@aﬁcaﬂg‘&&a%@@tg@tttatcaaaa gacagtggag caactccgga
3960 agctgctgcc gcggatgct ctagtcaa P gtgacctgtt gctgagagac ctaaactgca 4020 accctaacaa
caaagccaag ataggaaata agccccaqat ttttgagatg gatatttcta 4080 _agcagttgca tgcctatgag gtggaatatc
atgtgctab’éls gﬁéﬁﬁécﬁaﬁ:a"‘g‘g'agfcsttﬁdﬁga?g?tcgcr% fﬁégiﬁétéﬁf’ gla?agaéfgggs gaagctgga gagggccaat
agccaactga 4200 aaagacaaaa catggacctc ctagaaaaat tacaggtagc tcatactaaa atccaggcct 4260
tggaatcaga ¢elogaaazt CHitggega aagagagcaaiaatyaagistusaatoegg 4320 ccctggaaca agaaaaaatg
gcttatcaddbagacagtgga gcaaélftgg aagcetgetge 43806 cecgeggatge tetagtéfat tgtgacctgt tgctgagaga
cctaaactgc aaccctaaca 4440 acaaagccaa gataggaaat aagccataat tgaagaggca cggcctcagc agaaagtgct
4500 cclidyddta Tacd§agAg YRage EERy %%t@g@d@“gt%tééggﬁpgg% aa 4560 gctgatggaa
ccacctaata ctggtgctga gcgcctagtc acagcaggtg gacctcgtgce 4620 tcatcagagc atgccaatcc taagccattg
gacatatgia, gaqiqauitINtgitodA650 alglacalat naglaialal gigagalgaa Gajpgticat getticagat aaaatgagta
4740 gatgtatatt tagattaatt titttagtca gaacttzeitlg aaatccacac caadtfgaaag4800 gtaaactgaa atttcccttg
gacatatgtg aaatcttttt gtctttatag tgaaacaaag4860 ccagagcatc tttgtatatt gcaatatact tgaaaaaaat gaatgtattt
ttttctccaayo26r mp2007 1034 tmat ersionesd 28 Ax¢ bgabrageat bitkractda atggtgaaaa ggtggaaaca
tttatgtaac tttatgtgztzc154980 tctgtcttga tatéfgz?ctga cattgtctat atg%n gaaaa tgattactgg tcatgctcct5040 gtgagttttt

tgggas055 <210> 14 <211> 21}<212>hDNA <%313> Argi{icial <2%O>A<223? Primer/Probe <400> 14
ggaggadgit B cafds PP Plosis 22113 53 DN S35 Rrificial <220>

Gly Phe asp 6lu G1In GIn Glu Phe Arg Ser Arg Cys Ser Ser val Thr
305 310 315 320

Gly val GIn Arg Arg val His Glu Gly Ser &in Lys Ser Gln Pro Arg
325 330 335

Arg Arg His Ala Ser Ala Pro Ser His val Gln Pro Ser Asp Ser Glu
340 345 350

Lys Asn Arg Thr Met Leu Phe Gin val Gly Arg Phe Glu Ile Asn Leu
355 360 365

Ile ser pro Asp Thr Lys Ser val val Leu Glu LyS Asn Phe Lys Asp
370 375 380 .

Ile Ser Ser Cys Ser Gln Gly Ile Lys His val Asp His pPhe Gly Phe
385 390 305 400

Ite Cys Arg Glu Ser Pro Glu Pro Giy Leu Ser GIn Tyr Ile Cys Tyr
405 410 415

val Phe GlIn Cys Ala Ser Glu Ser Leu val Asp Glu val ¥Met Leu Thr
420 425 430

Leu Lys GIn Ala phe ser Thr Ala Ala Ala Leu GIn Ser Ala Lys Thr
435 440 445

GIn Ile Lys Leu Cys Glu Ala Cys Pro Met His Ser Leu His Lys Leu
450 455 460

Cys Glu Arg Ile Glu Gly teu Tyr Pro Pro Arg Ala Lys Leu val Ile
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<223> Primer/Probe <400> 15 tctaaggagc actttctgct gag23 <210> 16 <211> 28 <212> DNA <213>
Artificial <220> <223> Primer/Probe <400> 16 agcttttacc agaattcagg tagactgt28 <210> 17 <211> 22
<212> DNA <213> Artificial <220> <223> Primer/Probe <400> 17 tgctgcaggt agatgaggtc ct22 <210>
18 <211> 22 <212> DNA <213> Artificial <220> <223> Primer/Probe <400> 18 cttctccatc actgatttca

tt22 DE2007-034 final version.ST25.txt <210> 19 <211> 26 <212> DNA <213> Atrtificial
DE2007-034 Tinal version.s$T25.txt
465 470 475 480

GIn Arg His weu Ser Ser Leu Thr Asp Asn Glu GIn Ala Asp Ile Phe
485 450 495

Glu Arg val Gin Lys Met Lys Pro val Ser Asp G1n Glu Glu Asn Glu
500 505 510

Leu val Ite Leu His Leu Arg Gin Leu Cys Glu Ala Lys Gln Lys Thr
515 520 523

His val His Ile Gly Glu Gly Pro Ser Thr Ile Ser Asn Ser Thr Ile
530 535 540

Pro Glu Asn Ala Thr Ser Ser Gly Arg Phe Lys Leu Asp Ile Leu Lys
545 550 555 560

Asn Lys Ala Lys Arg Ser Leu Thr Ser Ser Leu Glu Asn Ile Phe Ser
565 570 575

arg Gly Ala Asn Arg Met Arg Gly Arg Leu Gly Ser val Asp Ser Phe
580 585 590

Glu Arg Ser Asn Ser Leu Ala Ser Glu Lys Asp Tyr Ser Pro Gly Asp
595 600 605

ser Pro Pro Gly Thr Pro Pro Ala Ser Pro Pro Ser Ser Ala Trp Gln
610 615 620

Thr phe Pro Glu Glu Asp Ser Asp Ser Pro Glin Phe Arg Arg Arg Ala
625 630 635 640

His Thr Phe Ser His Pro Pro Ser Ser Thr Lys Arg Lys Leu Ash Leu
645 650 655

GIn Asp Gly Arg Ala Gin Gly val Arg Ser Pro Leu Leu Arg Gln Ser

Ser Ser Glu GlIn Cys Ser Asp Gly Glu Gly Arg Lys arg Thr Ser Ser
675 680 685

Thr €ys Ser asn Glu Ser Ley Ser val Gly Gly Thr sSer val Thr Pro
690 695 700

Arg Arg Ile Ser Trp Arg Gln Arg Ile Phe Leu Arg val Ala Ser Pro
705 710 715 720

Met Asn Lys Ser Pro Ser ala Met Gln Glin GIn Asp Gly Leu Asp Arg
725 730 735

Asn Glu Leu Leu Pro Leu Ser Pro Leu Ser Pro Thr Met Glu Glu Glu
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<220> <223> Primer/Probe <400> 19 attcaggtag actgtcccca cagtat26 <210> 20 <211> 25 <212> DNA
<213> Atrtificial <220> <223> Primer/Probe <400> 20 ccttctccat cacttgattc tgaag25 <210> 21 <211> 21
<212> DNA <213> Artificial <220> <223> Primer/Probe <400> 21 atgaaatcag acaagacact g21 <210>

22'<211> 3881 <212> DNA <213> HOMO sapiens <400> 22 atggagccgc ccagctgcat

DEZOO?»O%ﬁéFiﬂ&? version.sT25, xt

740 750

pro Leu val Ile Phe Leu Ser Gly Glu Asp Asp Pro Glu Lys Ile Glu
755 760 765

Glu Arg Lys Lys Ser Lys Glu Leu Arg Ser Leu Trp Arg Lys Ala Ile
770 775 780

His GIn Gln Tle Leu Leu Leu Arg Met Glu Lys Glu Asn GIn Lys Leu
785 790 795 800

Glu Gly Ala Ser Arg Asp Glu Leu Gln Ser Arg Lys val Lys Leu Asp
805 810 815

Tyr Glu Glu val &ly Ala Cys GIn Lys Giu val Leu Ile Thr Trp Asp
820 825 830

Lys Lys Leu Leu Asn Cys Arg Ala tys Ile Arg Cys Asp Met Glu Asp
835 840 845

Ile His Thr Leu Leu LyS.GTU Gly val Pro Lys Ser Arg Arg Gly Glu
850 855 860

Ile Trp GIn Phe Leu Ala teu GIn Tyr Arg Leu Arg His Arg Leu Pro
865 870 875 B8O

Asn Lys GIn G1n Pro Pro Asp Ile Ser Tyr Lys Glu Leu Leu Lys GIn
885 890 895

Ley Thr Ala GIn GIn His Ala Ile Leu val Asp Leu Gly Arg Thr Phe
900 905 910

Pro Thr His Pro Tyr Phe Ser val GIn Leu Gly Pro Gly Gin Leu Ser
915 920 925

Leu Phe Asn Leu Leu Lys Ala Tyr Ser Leu Leu Asp Lys Giu val Gly
930 935 940

Tyr Cys Gln Gly Ile Ser Phe val Ala Gly val Leu Leu Leu His Met
945 950 955 960

ser Glu Glu GIn Ala rphe Glu Met Leu Lys Phe Leu Met Tyr Asp Leu
965 g70 975

Gly Phe Arg Lys Gln Tyr Arg Pro Asp Met Met Ser Leu GlIn Ile Gln
980 985 990

Met Tyr Gln Leu Ser Arg Leu Leu His Asp Tyr His Arg Asp Leu Tyr
995 1000 1005

Asn His Leu Glu Glu asn Glu Ile Ser Pro Ser iLeu Tyr Ala Ala
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ggcgtctcag ctcagcccgg gttggggggt cgtgectgga gagatcecgea ggegeageca gaggtgatee tggtgetcag
gcctcggggg geactagtce cacaaggcegce agceatatcte tacctgatca aggcgcagcec geccacagacc ccagcecaggt
gccatgaaag aggatgccaa aagttcgaag tcctgtactg ctcatcgatg actgcatgga ggggagcagc geggtccgga
tcaggatgag ccccgggaag ccacaggacc gaagcccgag cgegcecctte gtcggecacg gcgcttcatc cgacgacccce
tcctgatgtt acccagcaaa tggaaaggtg gaagttcagc cccaggagag ccgttcccge ccaagcgata acgctgecta
gcgggceggct ctgegttgeg cagcccaa@éﬁ%&d&‘da@t@a@;agtcsjqu%féitagéagca gataatgagg accgtgaccc
ctgcacgaac d‘ %tggctg accccctgg:é gcccgagecg agcggthccg gctgtggtac tgctgecectg getcatggec
gcggggegee ggeggeecga t%%_cci_%[%gcceggfglcégggqg%gg cegggartt C%Lcté%galg‘gcgacctcac ctactttgcc
tggcctgccaocg@ tccgce f‘aaggcaa aﬁﬁaﬁagcg acgcctttta cmtcltcag caagaaggc cccctcaagc agcagcgcct
gaagatccaa acttggaggt ggtggtgccc DE2007-034 final version.ST25.txt gggtcccccg gagactgcect
gccggageag QGl0acgoGa GagarasCoR Calgumtadel) eTigergogarceagaeagcec tgceetgacc agetetcggg
tctgctteee tgd§éBgatt900 ttggaagatttiygettiga tgagcagead§fagtticggt ctcggtgeag cagtgtcacc960
ggcgtgcaac ggagagttca cgagggcagc cagaaatccc agccgcgacg gagacacgcgl020 agcgcaccca
gtcacgtcER gt tcifa¥atdgageiiyaAsaotiateat YerctEcatNL08l gty heYat ttgagattaa ccttatcagt
ccagacacta aatcagttgt gctagaaaagl140 aattttaaag atatctcctc ttgttctcag ggtataaagc atgtggatca
ctttggctttl20Q QtCigregag agiclecaga. 96sggatt,agceagiaia thigitatgr Qtstgcagtgtl%o gccagcgaat
ctctggttga tgagmiaatg ctgactctga aasaggcectt cagtacggegi®R0 gctgecctge agagtgccaa gacgcagatt
aaactgtgtg aggcctgccc gatgcactct1380 ttgcataagc tctgtgaaag gattgaaggt ctctacccac caagagccaa
gctggtga&admscagag@*oammteat@i%gg g!amagataam:gagc%%gjsctgyacatetuga aagagttcag1500

Thr ¢1n val phe Glu Met Asp Ile Ser Lys GIn Leu His Ala Tyr
1100 1105 1110

Glu val GTu Tyr His val Leu Gln asp Glu Lew GIn Glu Ser Ser
1115 1120 1125

Tyr Ser Cys Glu Asp Ser Glu Thr Leu Glu Lys Leu Glu Arg Ala
1130 1135 1140

Asn Ser GlIn Leu Lys Arg GIn  Asn Met Asp Leu Leu Glu Lys Leu
1145 1150 1155

GIn val ala #is Thr Lys Ile &Glin Ala Leu Glu Ser Asn Leu Giu
1160 1165 1179

Asn Leu Leu Thr Arg Glu Thr Lys Met Lys Ser Leu Ile Arg Thr
1175 1180 1185

teu Glu Gin Glu Lys Met Ala Tyr GIn Lys Thr val Glu Gln Leu
1180 1195 _ 1200

Arg Lys Leu Leu Pro Ala Asp Ala teu val Asn Cys Asp Leu Leu
12035 1210 1215

Leu Arg Asp Leu Ash Cys Asn  Pro Asn Asn Lys Ala Lys Ile Gly
1220 1225 1230

Asn Lys Pro
1235

<210> 4

<211> 28

«212> DPNA

<213> Artificial
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aaaatgaagc cagtcagtga ccaggaagaa aatgaacttg tgattttaca cctgaggcagl560 ctgtgtgaag ccaagcagaa
gactacacgtg cacatcgggg aaggcccttc tactatttcal620 aatagtacaa tcccagaaaa tgcaacaagc agtggaaggt
tcaaacttga cattctgaaal680 aataaagcta agagatcctt aactagctcc ctggaaaata tcttctcaag gggagctaacl740
agaatgagag gtcggcttgg aagtgtggac agttttgaac ggtccaacag tcttgcttcal800 gagaaggact actcaccagg
ggattctcca ccagggacac cgccagcgtc cccaccgtccl860 tcagcettgge aaacgtttcc cgaagaggat tccgactccce
cgcagtttcg aagacgggcal920 cacaepptda@eciterace tidaagradtadagagaaagc tgaatttgca

ggatgggg @;989‘,%;999;%@ tgcgttceccc tctgctgagg cagagctcca gtgaacagtg cagcaatctt2040 tcgtcagttc
gacgcatgta caaggagagt aattcttcct ccagtcttcc aagtcttcac2100 acttccttct ctgecccttc cttcactgec ccctetttce

tgaaaag@ﬁgﬂ@g 212100 icaagiagacatgtccecaca gtatgaaaat gaaatcagac tgatggagaa gggagaaaaa
2220 ggacctcatc tacctgcagc aatgagtccc taagtgtggg aggaacctct gtcactcctc2280 gccggatctc ctggcggcag
cgcattttcg teagagttge tictcccatg aacaaatctc2340 cctcagcaat gcaacagcaa gatggattgg acaggaacga
gctgctgcsamtgtc?@ccccmoo tctctccaac catggaggag gaaccgctgg ttgtattcct gtctggggag gatgacccag2460
aaaagat gag«afaaag paatcaaaag aactgaggag cttgtggaga aaagctatac2520 accaacaaat cttgttactt
cgaatggaa aagaaaacca gaaacttgaa gcaagcagag2580 atgaactcca gtccagaaaa gttaaattag actatgaaga
agttggthag g,tcagaaa.g%é&aggtcttaat aacttgggat aagaagttgt taaactgcag agctaaaatc agatgtgata2700
tggaagataf &atasctctt cttaaagaag gagttcccaa aagtcgacga ggagaaattt2760

ctgtgtctga gtcggtactg taaage 26

<210> 6

<211> 30

<212> DNA

<2i3> Artificial

<220>
<223> Primer/pProbe

<400> 6
cagaaactgC caaatttcte ctegtcgact 30

<210> 7

<211> 18

<212> DNA

<213> Artificial

<220>
<223> Primer/pProbe

<400> 7
gcgttcccct ctgctgag 18

<210> 8

<211i> 23

<212> DHNA

<213> Artificial

<220
<223> Primer/probe

<400> 8
actcattgct gcaggtagat gag 23

<210> 9

<211> 30

<212> DNA

<213> artificial

<220>
<223» primer/Probe

<400> 9
trctecatca ctgcactgtt cactggagot 30

<210> 10
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ggcagtttct ggctttacag taccgactca gacacagatt gcctaataaa caacagcctc2820
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 tcaccttgaa gaaaatgaaeedd@geeetdyieittatgei docttatatk ytttgectct cagttticat taggatttgt

%littt Ga gggaactgaa gttatattca aggttgcact cagcctactg agacacttat aatggaatgt gagagctttg
aaaatattgtigragatutt ticstgatat gaatacctct gaaatggaaa aaattattac ccaggttttt tttctaagca gttgcatgcc
tatgaggtgg @atatcatgt gctacaggat gagcttcagg aatcttcata ttcctgtgag gatagtgaaa ctttggagaa gctggagagg
gccaatageBaactgHeaabrabfiaaacatg gacctcctag aaaaattaca ggtagctcat actaaaatcc aggccttgga
atcaaaccig@aaggicttt tgacgagaga gaccaaaatg aagtctttaa tccggaccct ggaacaagaa aaaatggctt
atcaaaagers egpya ek EteEy @aige tgctgecccge ggatgctcta gtcaattgtg acctgttget gagagaccta
aactgcaacc ctaacaacaa agccaagata ggaaataagc cataattgaa g <210> 23 <211> 1264 <212> PRT

famo s iens <400> 23 met Glu Pro Pro Ser Cys lle GIn Asp Glu Pro Phe Pro His Pro Leu
151015 &w-ProMzlu Pro Gly Val Ser Ala GIn Pro Gly Pro Gly Lys Pro Ser 202530 Asp Lys Arg Phe
Arg Leu BigTyAVI&HAGly Ser Cys Leu Asp His 354045 Arg Thr Thr Leu Pro Met Leu Pro Trp Leu
Met Ala Glodle Arg Arg SO5560 Arg Ser Gin Lys Pro Glu Ala Gly Gly Cys Gly Ala Pro Ala Ala Arg

agccag

<213>

65707586431 VAl 156/FE8P§al Leu Ser Ala Pro Phe Leu Arg Cys val Pro Ala 859095

<400> 11
ggcactgtgg

<2i0> 12
<21il> 22
<212> DNA
<213> Arti

<220>
<223>

<400> 12
caggcaccge

<210> 13

<211> 5055
<212> DNA
<213>

<400> 13
gcggecgegya

gaggtectge
gcecgggeget
gcatggggca
ggagcecggt
geggtgegec
getgeattea
ageeeggecee
geetggacea
gcagccagaa
tgctcagege
ctagtecgto
atatctcgeg

cgcageocga

ttcetgeat

ficial

Primer/Probe

cagccactgt

Homo sapiens

ggaccctegg
ccgaggegec
tgeeteggty
gggcrgeroa
gcggcagreg
cggeeggect
ggatgageeg
cgggaagcca
caggaccacg
geoogaggcy
geeettectg
ggccacgeag
cttcatccac

cgaccccgag

cgtggteete
agcccaagga
ccegeegeey
agcgeggage
gcacagtttc
ccgeggtgee
tteeegeace
agcgataage
ctgcetatge
ggcggetygeg
cgttgegtec
cccaaccegy
aacagccacyg

tcgeagatgg

tgaccetgea
ggaggatgcc
gagecteega
tcggggtege
ggcggegect
ctggtgaggc
cectggagec
ggttcegget
tgeectgget
gygegeoggd
ccgogooggg
cggtattcat
acctcaccta

ccrgecacgt

aaccegegac
catttaacce
gecgegeecy
gcegeteeca
Tctgegegyy
gagagttatg
cgageeggge
gtggtacgtt
catggecgag
ggcccgagag
cgcrggagec
cttcgageac
crttgectac

tttcegegee
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ggaggaaggg
gccetegect
tggaagtget
ggcaggegeg
agtggaguyc
gagcegeeea
gtcrcagetc
99gg9ggtcgt
atccgcagge
gtgatcctygg
tcggggggca
aaggcgcage
ctgatcaagg

acagacccea

19

22

60
120
180
240
300
360
420
480
540
600
660
720
780
840
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DE2007-034 final version,5T25.txt Pro Gly Ala Gly Ala Ser Gly Gly Thr Ser Pro ser Ala Thr Gin Pro
100105110 nn Pro Ala Val Phe lle Phe Glu His Lys Ala Gin His lle Ser Arg 115120125 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 LySE887AetvAl 1o VEyF ©)sSGly -£95200205 Lys val Thr Val Thr His Lys
Lys Ala Pro, S8k St 481 ASRLSR 242522064 tagideliadey s fibeagesd eo btis Glu Gin Gin Arg

@é’g%&ésp LggyAla Asp Leu Glu

Leo Lys lle Gin 225230235240 Gly Glu Gigc@{gtgclxaPégcégggPro

atgccaaacc cagcaaagat aatyaggacg aag

tgtactgtgg aaaggtgacc gtgacccaca agaaggceccc ctcaagectce atcgatgact 1020
gcatggagaa grtcagocctg cacgaacage agcgectgaa gatccaagge gagoagogey 1080
gtcoggacce aggagaggac ctggetgact tggaggitggr ggrgoccggg toocccggag 1140
actgcctgec ggaggagget gacggcoaccg acacccaccet tggettacct gocggggeca 1200
gecagectge cctgaccage tetegggtot gettecctga goggattitg gaagatictg 1260
gctttgatga gcagcaggag tttcggtctc ggtgcageag tgtcaccgge grgcaacgga 1320
gagttcacga gggeagocag aaatcccage cgcgacggag acacgcgage geacccagio 1380
acgtccagee ctcggactcg gagaagaaca ggaccatget cttocaggtt gggegattty 1440
agattaacct tatcagtcca gacactaaat cagttgtgct agaaaagaat ttraaagata 1500
tctectetty ttctcagggt ataaageatyg tggatcactt tggetttatc tgecgggagt 1560
ctccagagec tggacttage cagtatattt gttatgtatt ccagtgtgec agcgaatcte 1620
tggttgatga ggtaatgctg actitgaaac aggccticag tacggegget gocctgeaga 1680
gtgccaagac geagattaaa ctgtgtgagg cctgoccgat gcactctttg cataagetet 1740
gtgaaaggat tgaaggtctc tacccaccaa gagccaagct ggtgatacag aggeatctet 1800
catcactgac agataatgag caagctgaca tctttgaaag agttcagaaa atgaagccag 1860
tcagtgacca ggaagaaaat gaacttgtga ttttacacct gaggcagotg tgtgaageeca 1920
agcagaagac acacgtgcac atcggggaag geccttctac tatttcaaat agtacaatce 1980
cagaaaatgc aacaagcagt ggaaggitca aacttgacat tctgaaaaat aaagcraaga 2040
gatccttaac tagctccctg gaaaatatct tetcaaggygg agotaacaga atgagaggrtc 2100
ggcttggaag tgtggacagt tttgaacggt ccaacagtet tgcttcagag aaggactact 2160
caccagggga ttctccacca gggacaccge cagegtccce accgtcctea gettggcaaa 2220
cgtttcccga agaggattec gactccccge agtrtcgaag acgggeacac acgttcagee 2280
acccacctic aagcacaaag agaaagctga atttgcagga tgggagggct cagggtgtge 2340
gttccectet getgaggeag agetccagty aacagtgcag tgatggagaa gggagaaaaa 2400
ggacctcatc tacctgcage aatgagtccc taagtgtggy aggaacctct gtcactectc 2460
gccggatctc ctggcggeag cgeattttce teagggttge ttctcccatg aacaaatctc 2520
cctcagcaat gcaacagcaa gatggattgg acaggaacga getgctgeca ctgtceccce 2580
tetetccaac catggaggag gaaccgotgg ttatattcct gtctggggag gatgacccag 2640
aaaagattga agaaagaaag aaatcaaaag aactgaggag cttgtggaga aaagetatac 2700
accaacaaat cttgttactt cgaatggaaa aagaaaacca gaaacttgaa ggagcaagea 2760
gagatgaact ccagtccaga aaagttaaat tagactatga agaagttggt gcatgtcaga 2820
aagaggtctt aataacttgg gataagaagt tgttaaactg cagagctaaa atcagatgtg 2880
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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 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 340345350 Lys Asn Arg Thr Met Leu
Phe Gin Val Gly Arg Phe Glu lle P&¥17e0335636036%5 s06:20075-034 final version.ST25.txt lle Ser Pro

Asp Thr Lys et Mat Makhes Gl Ly Ash RRglys ASRA403 38 Hgyseiarer Gy Ser GIn Gly lle Lys

Page 14

His Val Asp His Phe Gly Phe 385390395400
trrggcagtt tctdgettta cagtaccgac tcagacacag attgectaat aaacaacagc 3000
ctcctgacat atcctataag gaacttttga agcagctcac tgctcagcag catgegattc 3060
tcgtggattt aggaaggacg titcctactc acccttactt ttcagtacag crtgggecag 3120
gacagctgtc actgttitaac ctcctgaaag cctattcttt gctggacaaa gaagtgggat 3180
actgtcaggg gatcagcttt gtggctggag tectgcttct goacatgagt gaagagcaag 3240
- cctttgaaat getgaaattc ctcatgtatg acctcggett cegcaageag tacagacctg 3300
acatgatgtc gctgeagatt caaatgtacc agctgtccag gotccttcat gactatcaca 3360
gagatetcta caatcacctt gaagaaaatg aaatcagece cagtctttat gotgecccect 3420
ggttcctcac attgtttgee tctcagrtit cattaggatt tgtagccaga gttrttgata 3480
ttatttttct t¢agggaact gaagttatat tcaaggttgce actcagcecta ctgagcagec 3540
aagagacact tataatggaa tgtgagagct ttgaaaatat tgttgagttt cttaaaaaca 3600
cgctacctga tatgaatacc tctgaaatgg aaaaaattat tacccaggrt tttgagatgg 3660
atatttctaa gcagttgeat goctatgagg tggaatatca tgtgetacag gatgagettc 3720
aggaatette atattcctgt gaggatagtg aaactttgga gaagetggag agggccaata 3780
gecaactgaa aagacaaaac atggacctce tagaaaaatt acaggtaget catactaaaa 3840
teccaggectt ggaatcaaac ctggaaaatc ttttgacgag agagaccaaa atgaagtctt 3900
taatccggac cctggaacaa gaaaaaatgg cttatcaaaa gacagtggag caactccgga 3960
agctgctgec cgeggatget ctagtcaatt gtgaccrgtt gotgagagac ctaaactgca 4020
accetaacaa caaagecaag ataggaaata agccccaggt ttttgagatg gatatttcta 4080
agcagttgca tgcctatgag gtggaatate atgtgctaca ggatgagett caggaatctt 4140
catattcctg tgaggatagt gaaacttigg agaagetoga gagggccaat agecaactga 4200
aaagacaaaa catggacctc ctagaaaaat tacaggtagce tcatactaaa atccaggect 4260
tggaatcaaa cctggaaaat cttttgacga gagagaccaa aatgaagtct ttaatccgga 4320
ccctggaaca agaaaaaatg gettatcaaa agacagtgga gcaactcegg aagetgetge 4380
ccgeggatge tetagtcaat tgtgacctgt tgetgagaga cctaaactge aaccctaaca 4440
acaaagccaa gataggaaat aagccataat tgaagaggca cggoctcage agaaagrgct 4500
ccttagaata ctacagagag gaagagectg catgtcgotyg goccaagget ggaccctgaa 4560
gcrgatggaa ccacctaata ¢tggtgotga gogoctagte acagcaggtyg gacctegtge 4620
tcatcagage atgccaatce taagcecattyg gacatatgta gactggtttt tgttgttgct 4680
atgtacatat aaatatatat ataaaatgaa. catagttcat gctttcagat aaaatgagta 4740
gatgtatatt tagattaatt tttttagtca gaacttcatg aaatccacac caaaggaaag 4800
gtaaactgaa atttcccitg gacatatgty aaatcttttt gtctttatag tgaaacaaag 4860
ccagageate tttgtatatt gcaatatact tgaaaaaaat gaatgtattt tittetecaa 4920



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 Glu Ala Cys Pro Met His Ser Leu His Lys Leu
450455460 Cys Glu Arg lle Glu Gly Leu Tyr Pro Pro Arg Ala Lys Leu Val lle 465470475480 Gin Arg
HiS Leu Ser Ser Leu Thr Asp Asn Glu Gin Ala Asp lle Phe 485490495 Glu Arg Val Gin Lys met Lys
Pro Val Ser Asp Gin Glu Glu Asrm&in3088056%0 veusvat Il 2euxdis Leu Arg Gin Leu Cys Glu Ala Lys

Cin Lys Thy-33620523 His &3k Hisdie Gl Sl GIuBro Serchidle Se fgniser by le 530535540 Pro
Glu Asn Ala Thr Ser Ser Glg/ rg Phe Lys Leu Asp lle Leu Lys 545550555560 '%‘34?0'-3’5 Ala Lys Arg Ser

Leu Thr &P PB4 pﬁhéalg Tefaf atgaggaaaa tgartactgg tcatgetect

gtgagttttt tegga 5055

<2i0> 14

«21l> 21

<212> DNA

<213> Artificial

<220> .
<223> Primer/probe

<400> 14
ggaggaggat gcccatttaa ¢ 21

<210> 15
<211> 23
<212> DNA
<213> Artificial

<220>
<223> Primer/Probe

<400> 15
tctaaggagce actttctgct gag 23

<210> 16

<211> 28

<212> DNA

<213> Artificial

<220>
<223> Primer/Probe

<400> 16 .
agettitace agaattcagg tagactgt 28

<210 17
<213> 22
<212> DNA
<213> Artificial

<220>
<223> Primer/Probe

<400> 17
tgctgcaggt agatgaggte Ct 22

<210> 18

<2il> 22

<212> DNA

<213 artificial

<220>
<223> Primer/Probe

<400> 1B
ctictccatc actgatttca tt 22
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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 Pro 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 Ala Gin Gly Val Arg Ser Pro Leu Leu
Arg Gin Ser 660665670 ser Ser &RoGoQysisan Aenstien. SersSenVal Arg Arg Met Tyr Lys 675680685
Glu Ser >S§fgSer Ser Ser Leu Pro Ser Leu His Thr Ser Phe Ser 690695700 Ala Pro Ser Phe Thr

Ala Pro serRheteu Lys Ser Phe Tyr Gin Asn 705710715720
<213> Artificial

<220> .
<223> Prim

<400> 19
attcaggrag

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

<220>
<223> Prim

<400> 20
cctictecat

20
25
DNA
APt

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

21
21
DNA
Arti

<220>
<223> Prim

<400> 21
atgaaatcag

<210>
<21il>
<212>
<213>

22
3881
DNA
Homo

<400> 22
atggageege

ggcgtctcag
gttggggggt
gagatccgea
gaggtgatec
gcetcegggyg
cacaaggege
tacctgatca
gceacagacc
gccatgaaag
aagttcgaag
ctcatcgatg

ggggagcagc

er/probe

actgtcccca

ficial

er/Probe

cacttgatte

ficial

er/Probe

acaagacact

sapiens

ceagetgeat
ctcagecegy
cgtgectyga
ggcgcageca
tggtgctcag
gcactagtcc
agcatatcte
aggegeagee
ccagccaggt
aggatgccaa
tcctgtactg
actgcatgga

gcggrtocgga

cagtat

tgaag

tcaggatgag
cccecgggaag
ccacaggacc
gaagcccgag
cgcgeectte
gtcggeeacg
gcgotrcate
cgacgacccee
tcctgatott
acccageaaa
togaaagyty
gaagtrcagce

cccaggagag

ccgttecege
ccaagcgata
acgctgeeta
gcgggcggct
ctgegttgcg
cagcecaacc
cacaacagee
gagtcgcaga
attagcagca
gataatgagg
accgtgacce
ctgcacgaac

gacctggcty

acceocctgga
agcggttecg
tgctgrecty
geggggegec
tcoeegegec
cggcggtatt
acgacctcac
tggecetgeca
taaggcaatt
acgecetrita
acaagaaggc
agcagcgeet

acttggaggt
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gceegagocy
gctgtggtac
gctecatggcec
ggcggeccga
gggcgctogg
catctrcgag
ctactttgce
cgtttteege
atctaaagcy
caactcteag
ccectcaage

gaagatccaa

ggtagtgccc

26

25

21

60
120
180
240
300
360
420
480
540
600
660
720
780



Ser Gly Arg Leu Ser Pro Gin Tyr Glu Asn Glu lle Arg Leu met Glu 725730735 Lys Gly Glu Lys Gly Pro
His Leu Pro Ala Ala Met Ser Pro Val Trp 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 GlyAls ey 820829830 &y . GHad. ysdeu Tyr Thr Asn Lys Ser Cys Tyr
Phe Glugbgydoysdoy9:835840845 1998 I0E /¢ JRSAIce LR Tifr AlBCEIBeRIéE Asn 338r Ser Pro Glu Lys
8508558604 e4uhsn E Medd Yedeysgatll ¥ad s ¥l AtgdeySREgtosicheacGly 866870875880 lle Arg

ser Cys ;lz-thr Ala Glu Leu %%?%Eé%gg\ég‘gllgaa-{gtlﬁggstllgtcggtgcag cagtgtcacc

ggaagatt ctggc 960
ggcgtgcaac ggagagttca €gagggcage cagaaatccc agccgcgacg gagacacgeg 1020
agegeatcea gtcacgicca gocctcggac tcggagaaga acaggaccat getcttccag 1080
gttgggcgat ttgagattaa ccttatcagt ccagacacta aatcagttgt gctagaaaag 1140
aatrttaaag atatcicctc trgrtctcag ggtataaage atgtgogatca CLTTggotEt 1200
atctgccggg agtetocaga goctggactt agccagtata trtgttatgt attccagigt 1260
gccagegaat cictggttga tgaggtaatg ctgactctga aacaggccit cagtacggeg 1320
gctgccctge agagtgecaa gacgeagatt aaactgtgtg aggeetgeoec gatgcactcet 1380
ttgcataagc tctgtgaaag gattgaaggt ctctacccac caagagecaa gotggtgata 1440
cagaggcatc tctcatcact gacagataat gagcaagcetg acatctttga aagagttcag 1500
aaaatgaagc cagtcagtga ccaggaagaa aatgaacttg tgattttaca cctgaggcag 1560
ctgtgtgaag ccaagcagaa gacacacgtg cacatcgggg aaggecctte tactatttca 1620 _
aatagtacaa tcccagaaaa tgcaacaagc agtggaaggt tcaaacttga cattctgaaa 1680
aataaagcta agagatcctt aactagcetcc ctggaaaata tctictcaag gggagcraac 1740
agaatgagag gtcggcttgg aagtgtggac agtrtttgaac ggtccaacag tettgettca 1800
gagaaggact actcacéégg ggattctoca ¢Cagggacac cgocagegtc cccaccgtee 1860
tcagettgge aaacgiticc cgaagaggat teegactcce cgcagtttcg aagacgggca 1920
cacacgttca gccacccace ticaageaca aagagaaage tgaatttgca ggatgggagg 1980
gctcagggtyg tgegttccce tctgotgagg cagageotcca gtgaacagtg cageaatett 2040
tcgtcagttc gacgcatgta caaggagagh aattctroct ccagtettco aagtertcac 2100
actteottet ctgoccoctte ctrcactgee coctcotttee tgaaaagott ttaccagaat 2160
tcaggtagac tgtccccaca gtatgaaaat gaaatcagac tgatggagaa gggagaaaaa 2220
ggacctcatc tacctgeage aatgagtccc taagtgtggg aggaacctct gtcactoctc 2280
gccggatcte ctggeggeag cgcattttcc tcagggrtge ttetcccatg aacaaatcte 2340
cctcagcaat gcaacagcaa gatggattgg acaggaacga getgetgeca ctgtccccce 2400
tctctocaac catggaggag gaaccgeigg ttgtaticct grtctggggag gatgacccag 2460
aaaagattga agaaagaaag aaatcaaaag aactgaggag cttgtggaga aaagctatac 2520
accaacaaat cttgttactt cgaatggaaa aagaaaacca gaaacttgaa gcaagcagag 2580
atgaactcca gtccagaaaa gttaaattag actatgaaga agttggtgCa tgtcagaaag 2640
aggtcitaat aacttgggat aagaagttgt taaactgcag agcetaaaaic agatgtgata 2700
tggaagatat tcatactctt cttaaagaag gagttoccaz aagtcgacga ggagaaatit 2760
ggcagtttct ggetttacag taccgactca gacacagatt gectaataaa caacagoctc 2820

Page 17



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 lle Asn Asn Ser Leu Leu Thr Tyr Pro lle Arg Asn Phe ser Ser Ser 930935940 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 SeitVacseuT piLes-3hh Sep£ysdPhe Cys Thr Val Lys Ser Lys
99510001905 R Leratayeddy S AN BesS ey Tyachst THeSer oSt AfacSer £88010151020 ser Thr

Page 18

Asp Leu Thi Cys Arg S ALY P hs foxs Ehs aak eyd023303080Raggac 2940
agetgtcact grttaacctc ctgaaagect attctitgct ggacaaagaa gtgggatact 3000
gtcaggggat cagetttgtg getggagtee tgettetgea catgagtgaa gageaagect 3060
ttgaaatgct gaaattcctc atgtatgacce tcggcttccg caagcagtac agaccigaca 3120
tgatgtcget gcagattcaa atgtaccage tgrccagget cctrcatgac tatcacagag 3180
atctctacaa tcaccttgaa gaaaatgaaa tcagccccag tetttatget goccociggr 3240
rcctcacatt gtttgoctct cagrtttcat taggatttgt agccagagrt tttgatatta 3300
tttttcttcé goggaactgaa gttatattca aggttgcact cagcctacty agcagcecaag 3360
agacacttat aatggaatgt gagagctitg aaaatattgt tgagtticit aaaaacacgc 3420
tacctgatat gaatacctct gaaatggaaa aaattattac ccaggttttt gagatggata 3480
tttctaagca gttgcatgcc tatgaggtgg aatatcatgt gctacaggat gagcttcagg 3540
aatcrtcata ttcctgrgag gatagtgaaa cttiggagaa getggagagg gecaatagec 3600
aactgaaaag acaazacatg gacctcctag aaaaattaca ggragctcat actaaaatcc 3660
aggccttgga atcaaacctg gaaaatCttt tgacgagaga gaccaaaatg aagtctttaa 3720
tccggaccct ggaacaagaa aaaatggett atcaaaagac agtggagcaa ctccggaage 3780
tgctgeecyc ggatgeteta gtcaattgtg acctgttget gagagaccta aactgcaace 3840
ctaacaacaa agccaagata ggaaataagc cataattgaa g 3881
<210> 23
<21i> 1264
<212> PRT
<213> Homo sapiens
<400- 23
Met Glu Pro Pro Ser Cys Ile Gln Asp Glu Pro phe Pro His Pro Leu
1 5 10 15
Glu Pro Glu Pro Gly val Ser Ala GIn Pro Gly Pro Gly Lys Pro Ser

20 25 30
Asp Lys Arg Phe Arg Leu Trp Tyr val Gly Gly Ser Cys Leu Asp His
35 40 43
Arg Thr Thr Leu Pro Met Leu Pro Trp Leu Met Ala Glu Ile Arg Arg
50 55 60
Arg Ser G1n Lys Pro Glu Ala Gly Gly Cys Gly Ala pro Ala Ala Arg
65 70 75 80
Giu val Ile Leu §§1 teu Ser Ala Pro gSe Leu Arg Cys val SEO Ala



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 11305382034 0rk @1 SalrSrInG3te Metdro Met Arg Trp Asn lle Met Cys Tyr
Arg 114814 301 155 bt 8tF phe Aty Abh%‘(gusleﬁsﬂré PRS ‘MFAiT Ile'V&rtys Leu 116011651170
DE2007-034 final version.ST25.txt Trp Arg ser Trp Arg Gly Pro lle Ala Asn Lys Asp Lys Thr Trp

asn Pro Ala val phe Ile phe Glu His Lys Ala Gln His Ile Ser Arg
115 120 125

phe Ile His Asn Ser His Aép Leu Thr Tyr Phe Ala Tyr Leu Ile Lys
130 135 . 140

Ala GIn Pro AsSp Asp Pro Glu Ser Gln Met Ala Cys His val Phe Arg
145 150 155 160

ala Thr Asp Pro Ser Gin val Pro Asp val Ile Ser Ser Ile Arg GlIn
165 170 175

Leu Ser Lys Ala ala Met Lys Glu Asp Ala Lys Pro Ser Lys Asp Asn
180 185 180

Glu Asp Ala Phe Tyr Asn ser GIn Lys Phe Glu val Leu Tyr Cys Gly
195 200 205

Lys val Thr val Thr His Lys Lys Ala Pro Ser Ser Leu Ile Asp Asp
210 215 220

Cys Met Glu Lys Phe Ser Leu His Glu GIn GIn Arg Leu Lys Ile Gln
225 230 235 240

Gly 6lu GIn Arg Gly Pro Asp Pro Gly Glu Asp Leu Ala Asp Leu Glu
245 250 255

val val val Pro Gly Ser Pro Gly Asp Cys Leu Pro Glu Glu Ala Asp
260 265 270

Gly Thr Asp Thr His Leu Gly Leu Pro Ala Gly Ala Ser GIn Pro Ala
275 280 285

Leu Thr Ser Ser Arg val Cys Phe Pro Glu Arg Ile Leu Glu Asp Ser
290 295 300

Gly phe Asp Glu GIn GIn Glu Phe Arg Ser Arg Cys Ser ser val Thr
305 310 315 320

Gly val Gln Arg arg val His Glu Gly Ser GIn Lys Ser Gln Pro Arg
325 330 335

Arg Arg His Ala Ser Ala pro Ser His val Gln Pro Ser Asp Ser Glu
340 345 350

Lys Asp Arg Thr Met Leu Phe GIn val Gly Arg pPhe Glu Ile Asn Leu
355 360 365

Page 19



11_7511801185 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 Ser Cys 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

pE2007-034 final version.ST25.txt
Ile Ser Pro Asp Thr Lys Ser val val Leu Glu Lys Asn Phe Lys Asp
370 375 380

Ile Ser ser Cys Ser Gln Gly Ile Lys His val Asp His Phe Gly Phe
385 390 395 400

1le Cys Arg Glu Ser Pro Glu Pro Gly Leu Ser Gln Tyr Ile Cys Tyr
4035 410 415

val phe G1n Cys Ala ser Glu Ser Leu val Asp Glu val Met Leu Thr
420 425 430

teu Lys GIn Ala Phe ser Thr Ala Ala Ala teu Gln Ser Ala Lys Thr
435 449 445

Gln Ile Lys Leu Cys Glu Ala Cys Pro Met His Ser Leu His Lys Leu
450 455 460

Cys Glu Arg Ile Glu Gly Leu Tyr Pro Pro Arg Ala Lys Leu val Ile
465 470 475 480

GIn Arg His teu Ser Ser Leu Thr Asp Asn Glu GIn Ala Asp Ile Phe
485 490 495 '

Glu Arg val GIn Lys Met Lys Pro val Ser Asp GIn Glu Glu Asn Glu
300 505 510

teu val Ile Leu HiS Leu Arg Gln Leu Cys Glu Ala Lys GIn Lys Thr
515 520 525

His val Wis Ile 6ly Glu Gly Pro Ser Thr Ile Ser Asn Ser Thr Ile
530 535 540

Pro Glu Ash Ala Thr Ser Ser Gly Arg Phe Lys Leu Asp Ile Leu Lys
545 350 555 560

Asn Lys Ala Lys Arg Ser Leu Thr Ser Ser Leu Glu Asn Ile Phe Ser
565 570 575

Arg Gly Ala Asn Arg Met Arg Gly Arg Leu Gly Ser val Asp Ser Phe
580 585 590

Glu Arg Ser Asn Ser Leu Ala Ser GIu Lys Asp Tyr ser Fro Gly Asp
595 600 605

ser Pro Pra Gly Thr Pro Pro Ala Ser Pro Pro Ser Ser Ala Trp Gln
610 615 620

+hr phe Pro Glu Glu Asp Ser Asp Ser Pro Gln Phe Arg Arg Arg Ala
625 630 835 640
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His

ser

Glu

Ala

705

Ser

Lys

Glu

Ser

LYys

785

Gin

Thr

Gly

Lys

Leu

865

Ie

Phe

Thr

ASD

Ser

Ser

590

Pro

Gly

Gly

Glu

Ser

770

Met

Pro

Gin

Glu

Thr

850

Asn

Arg

Iie

Phe

Gly

Glu

675

Asn

ser

Arg

Glu

Pro

755

Gly

ASp

Trp

Lys

ATy

Thr

Ser

Leu

ser

660

Glin

Ser

Phe

Leu

Lys

740

Leu

Leu

Trp

Arg

Arg

820

Leu

ASH

Met

Cys

fhe
300

His

645

Ala

cys

Ser

Thr

ser

725

Gly

Ser

fey

Thr

BO5

Leu

Tyr

Leu

Lys

Thr

885

Leu

pro Pro Ser Ser ghs Lys Arg Lys Leu Ash
5

Glin

ser

Ser

Ala

710

Pro

Pro

Leu

Leu

Gly

790

ASh

Lys

Thr

LysS

Lys

B70

Ala

Lys

DEZO07-034 final version.STZ25.txt

Gly

Asn

Ser

695

Pro

Gln

His

Leu

Pro

775

Thr

Arg

Lys

Asn

GlIn

Leu

Glu

Lys

val

Leu

680

Leu

ser

Tyr

Leu

Ala

760

Thr

Ser

Trp

Glu

LYyS

840

Ala

va'l

Leu

Glu

Arg

665

ser

Pro

phe

Glu

Pro

745

Gly

Asn

cys

Leu

Alrg

Ser

Glu

His

Lys

Phe
a5

Ser

sSer

Ser

Leu

ASn

730

Ala

Ser

Leu

Cys

Tyr

810

Asn

Cys

Met

val

ser

890

Pro

P1o

val

ieu

LYyS

715

Glu

Ala

Pro

Pro

His

795

Ser

Gln

Tyr

AsSn

Arg

Asp

Lys

Leu

Arg

His

700

ser

Ile

Met

Gly

Gln

780

Cys

Cys

Lys

Phe

Ser

860

Lys

val

val
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Leu

rhe

Arg

ser

Pro

Leu

Asn

Glu

845

Ser

Arg

Asp

ser

Tyr

Leuy

Pro

750

ser

Cys

Pro

Gly

Gly

Trp

Pro

ser

Trp

Glu
910

655

Gln

Tyr

rhe

Gln

Met

val

Ala

Asn

ser

Arg

815

Ala

l.ys

Glu

Leu

Lys

895

Glu

L.eu

ser

Lys

ser

Asn

720

Glu

Trp

Phe

Ser

Leu

800

Met

Cys

Lys

Lys

Gly

Tie

Lys



DE2007-034 final version.s725.txt
phe Gly Ser Phe Trp Leu Tyr Ser Thr Asp Ser Asp Thr Asp Cys lLeu
915 320 925

Tle Asn Asn Ser Leu ieu Thr Tyr Pro Ile Arg Asn Phe Ser Ser Ser
930 935 940

Leu Leu Ser Ser Met Arg Phe Ser Trp Ile Glu Gly Arg Phe Leu Leu
945 950 955 960

Thr Leu Thr Phe Gln Tyr Ser Leu Gly Gln Asp Ser Cys His Cys Leu
965 970 975

Thr ser Lys Pro Ile Leu Cys Trp Thr Lys Lys Trp Asp Thr val arg
980 985 990

Gly Ser Ala Leu Trp Leu Glu Ser Cys Phe Cys Thr val Lys Ser Lys
995 1000 1005

Pro Leu Lys Cys Asn Ser Ser Cys Met Thr Ser Ala Ser Ala Sser

1015 1020
ser Thr Asp Leu Thr Cys Arg Cys Arg Phe Lys Cys Thr Ser Cys
1025 1030 1035

pro Gly Ser Phe Met Thr tle Thr Glu Ile Ser Thr Ile Thr tLeu
1040 1045 1050

Lys Lys Met Lys Ser Ala Pro val Phe Met Leu Pro Pro Gly Ser
1055 1060 1065

Ser His Cys Leu Pro Leu Ser Phe His Asp teu Pro Glu Phe Leu
1070 1075 1080

Ile Leu Phe Phe Phe Arg Gliu tLeu Lys Leu Tyr Ser Arg Leu His
1085 1080 1095

ser Ala Tyr Ala Ala Lys Arg His Leu Trp Asn val Arg Ala Leu
1100 1105 1110

Lys Ile Leu Leu Ser Phe Leu Lys Thr Arg Tyr Leu Ile Ile pPro
1115 1120 1125

Leu Lys Trp Lys Lys Leu Leu Pro Arg Phe Leu Arg Trp Ile Phe
1130 1135 1140

Leu Ser Ser Cys Met Pro Met Arg Trp Asn Ile Met Cys Tyr Arg
1145 1150 1155

Met ser Phe Arg Asn Leu His Ile pro val arg Ile val Lys Leu
1160 1165 1170
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Trp

Thr

Gln

Pro

saer

Glu

AsSn

Arg
1175

ser
1190

Thr
1205

Trp
1220

Gly
1235

Thr
1250

Ser

Lys

Trp

Asn

Ser

Thr

Trp

Asn

Lys

Lys

Cys

Ala

Arg

Tyr

Ile

Lys

Cys

Thr
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Gly Pro Ile Ala Asn Lys ?igs Lys Thr Trp

Arg

Phe

Lys

Pro

Leu

1180

teu Ile Leu

1195

arg Glu arg
1210

Trp Leu Ile
1225

Arg Met Leu
1240

Thr
1255

Thr Lys
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Lys

Pro

Lys

sSer

Pro

Ser

LysS

Arg

Ile

Arg

Arg Pro Trp Asn
1200

ser
1215

Leu Ser Giy

Gln
1230

Trp ser Asn

val
1245

Thr Cys Cys

Glu ITe Ser His

1260



