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DERI VATI VES OF 1- PHENYL- 2- PYRLDI NYL ALKYL ALCOHOLS AS

PHOSPHODI ESTERASE | NHI Bl TORS FI ELD OF THE | NVENTI ON
wab@oprssent i nvention relates to inhibitors oPCT/AR2008/006024

phosphodi est erase 4 (PDE4) enzyne. More particularly,

the invention relates to conmpounds that are

derivatives of 1-phenyl-2-pyridinyl alkyl alcohols,

nmet hods of preparing such conmpounds, conpositions

contai ning them and therapeutic use thereof.

NoveBA@ﬁ@BW@Ebrgeﬂ %s%%éﬁé&@¥n8 RRbS Wdl\ﬂﬁg I ces

characterizes a nu severe respiratory

for the e RoB B B Y 2 ABBHS T vy Bbstr et} on
i ncl ude oederma of airway walls, increased nucous

production and inflammation. Drugs for treating
respiratory di seases such as asthma and COPD are

The prgsertrinygntiamiahtes de eevehAKT gubistiate 260KDA-IRaerofein (AS 160-like

protefiile# MARS of e &e Biviiad Sl ediBreeiaiHe Tt el
compaltsnr@ dontattirag s itest, sy@té?h EoRtpring AYSSINKT sﬁb@l@at@ffm like

thus resulting in more rapid clinical response and a
protei @rto0 e aisdein) wnthaa test suhstaned. ard idendiftirg aitast substance as

o otk 0T T URBE KRR AP, BB S0l P forater

glucoae m.tp&alca/ﬂfpa ooll; raatesﬁe%ystbheyoﬁ'@hmﬁgf‘@géﬁe ety fof the AKT substrate
rrent t her a or the di sease. The current
160 %lndﬁ%ééﬁwhe@méﬁ'@baw apripdesible; RroBptekpReYiding for
contr. agﬂ&Eg fésgfdbﬂk?f QQ i) H"(()iéc é% 'é))fh'gé t(;%%t %@téﬁ{@ Ltﬁ'@ {o%n(fl?catlon of a
substancda inpsivinggldsose uptdker iathia @eﬂh@nd tHe asaref AGY 60 hke proteinin a
ons n COPD as they do in asthnma. Another class

modeg)fort gﬁ%@l‘?‘?t@sagents whi ch has been widely

investigated in view of its anti-inflammatory effects

for the treatnent of inflanmatory respiratory di seases

such as asthma and COPD i s representedby the

Diabete$ nsllitos s afmethbokindisvedemitzsattedized be WESQIY(E@E@ and other
hos hodleste as

articular of th et
signs A PG o @ Snale §BFS oRoonsiian. TWa Yotk Fealip Sraasization
h
recoop G E A IRIREEESTBLB B3 ! 8 So8ibgl Hberes
(occurmirg during pregnaniey), fwhish havesimailart sigms, syoiptess:; aht woagequences,

and piclamlast ha t ed e to their
but ottt AURF oBF moruratde dstribaliaer TatS el tams e to the
beta cdld &ﬂﬁé'péngﬁé%stﬁélﬁ@ﬁhéb%qb' (Bd0te Bltidnt ﬂdshuﬂnctsrbtr%\?ént

nervous systemand Qgastric acid secretion due t
hyperglycegna.on PDE4 in parietal cells in the gut. The cause

of said side effects has been wi dely investigated.

Type 1 is usually due to autoimmune destruction of the pancreatic beta cells which
produce insulin. Type 2 is characterized by tissue-wide insulin resistance, particularly
of insulin-sensitive tissues comprising adipose tissue, liver and skeletal muscle, and
varies widely; it sometimes progresses to loss of beta cell function. Gestational
diabetes is similar to type 2-diabetes, in that it involves insulin resistance caused by
hormones of pregnancy.
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It has been found that PDE4 exists in two distinct
fornms representing different conformations, that were
woaeed/gagsed as high affinity rolipram bi ndi ng PSIT{EP2¢08/006024

HPDE4, especially present in the central nervous
systemand in parietal cells, and low affinity
roliprambinding site or LPDE4 (Jacobitz, S et al Mol
Phar macol, 1996, 50, 891-890), which is found in the
i mmune and inflammatory cells. Wiile both fornms appea

Types d aﬂdﬁ! gre insaraplgtheoniecopritipnst eyhayer pegn wetatcable bnd are

usualb}9 é\ ?Nlﬁﬂ%’ﬁéun dﬁlﬁﬂotr{ %J c§1¥te‘t§g tﬁegptlghtlt %)rﬁos Fn agents including

|nsuhﬂﬁpﬁpbnMQﬁsn@mone to induce S|de effects such as
nausea, enesis and increased gastric secretion. The
effort of targeting LPDE4 has resulted in a slight
i mprovenent in the selectivity for the _
: - r [ 0 [ :
Dieb G RERRA 08 PRl sl I O s o

nonkétotiv hiparosntdlarcamad Seeibas lang-teymi complitatiorBErclude her
cl asses of compounds acting as PDE4_i nhibitors have
cardigyasgular sis dooy bigskriste); %tprogfq renpbfallg%(qjqaIéetlgmephropathy is the

main %gééggﬁd@ i W&&el?ﬂ%@%oﬂﬁﬁ%{ ox l?@fl é‘ledgﬁé?é(gﬁ/b%a%an lead to

enz uran or benz erlvat ves
bhndr%ﬂs?dbﬁﬁlsdheohost@gnlﬁmamtg;anlslae)fsa,dukdilmdaeslsrri thet maresldefrly in the
ner al 5Bornul apyherein

devellpRg mord)caarye Jatiess atsaverayShdsy 08 MiefumsaRERymage, which
may &}ii%leoén?bﬁ@'C?Vélfur?dtloﬁe@rkgbf@n%éb KR4 bor H\@aftﬁﬁf 5 Healih %f wounds,

nanme h Th eutics co cer ns stitu
particolertyyof the feetacan dsad Bogangrepkivdich cas reqeirs ahmutafamvuthe

.th b f t i de, ef f ect ed wt
leading e P SHBLE SHAUEIONd: SRUES It (eI A MR
affinity toward HPDE4 and LPDE4. Therefore, although

several PDE4 inhibitors have been discl osed so far,

the(e i_s_sti Il a need for nore efficacious and better
Becausg insatinds thenpringipal. harmarer that tdgalates uphakd of glecose ity most

cels eI Reia i Scle AP adodes 1 SehiSRRRes Tsulfn & the
insensRITRE6F it Peddiforf élb?% BYcen®ratfifEh all ForfiI8T dibBetes mellitus. Insulin
attenuate or avoid the side effects associated with

is released; inta thietbload byt gallede the panereas o reshpnsededisingleyels of

oood 45 Y944 Ao AS o MR GREAE%
usualrsstimiEeNincludivy Fikledcslls shdgadipobPlidsiéftolisarb Widddsafrom the

additional noiety interacting with the active site of
blood: he PDE4,

Type 2 diabetes mellitus is due to a combination of defective insulin secretion and
insulin resistance or reduced insulin sensitivity of insulin-sensitive tissues, particularly
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 production by the liver,
but as the disease progresses, the impairment of insulin secretion worsens, and

therapeutic replacement of insulin often becomes necessary.
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there is an inprovenent in the selectivity of the

i nhibitors towards LPDE4. The PDE4 inhibitors of the
wWOpnedantosi nventi on efficaci ously act upon i nhRICAIEPR#NS/006024

adm ni stration and could be characterized by a good

persistency in the lung and a short system c duration.

SUMVARY OF THE | NVENTI ON The invention is directed to

conmpounds acting as inhibiors of the

phosphodi est erase 4 (PDE4) enzyne, nethods of

prepari ng sai dconpounds, conpositions containing them

and therapeutic use thereof. In particular the

UsuallWYWﬁ Paiabetediis fisst a@ated P aitteaipty &sclodnde phgsiyal-attivity, the diet
yridi nyl al kyl alcohols of general fornul? é% SL%
(genemb/rt@. decrease CQ@C@Wﬁéﬁief"ﬂ@Kﬁ?@di%'ﬂﬁ tlasssi Beiusyappext step, if

necesgs%) %?hf‘w ero(gfglnarg)t ogébgirc cg'Gg@)%Ql%ﬂ@é&fﬂd%h&gsgnmally

only rib@evately NRﬁaimbemetypd?B diabelticsy oral rientieationrcar stillchee dsed to
(C1-A4) alk | ; OCORARS; and CRARS wherein R4
improvadpdRdaRalglian Eieauate RRPRFRTIALS FoIRase of BlusPsRGNEle iver and

to sutS Yy fitilite BEAFTEETEE) o2 iy ana R 1 s

i ndependent|ly selected fromthe group consisting of -
linear or branched (Cl-C4) al kyl, preferably nmethyl; -

phenyl ;. - benzyl; - NH2; and - HNCOOR , erein R is .
Adealiptedtgataient ok akstes thotsh Ihe Stape b ghiabN ymBrai et insulin
sensﬂR‘ntfd\‘da ﬁs§lﬁ<{ fll%?ﬁﬁ? %Rel‘é’fﬁl rﬁ%e aRdy §rétract, retard and/or

epe y sel’ected fromthe group COI’]SI sting of -
prevehit progrean ofthédmseaked (Ci-C ) alkyl, optionally
substituted by one or nore substituents sel ected from

(C3-C7) cycloal kyl or (C5-C7) cycloal kenyl ;

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
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 Tbc1D4 or AS160, isoform 1) have now been identified by the
inventors. In the following, the term “AS160-like protein”, refers to either or both novel
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 to isoforms 2. AS160,
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 AS160, is predominantly detected in skeletal
muscle and heart. 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
ineffective insulin action is a hallmark of type 2 diabetes, AS160-like protein provides a
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- (C3-C7) cycloal kyl; - (C5-C7) cycloal kenyl; - linear

or branched (C2-C6) al kenyl; and - l|inear or branched
wo(20B/(8308al kynyl . R3 is one or nore substituemCI/EP2008/006024

i ndependently selected fromthe group consisting of H,

CN, N2, CF3 and hal ogen atonms. Ais a ring system

that is a nono- or bicyclic ring which may be

saturat ed, parti ally unsaty ated or unsaturated, such

as ar ( cycl oal kyl or heterogaryl, said ring .
novelstw&srt@Atu@b«/thﬁgnglepylaﬂbarsisf@f insWiRsresistance in insulin-sensitive

tlssu% %@lt{%@ﬂggﬁﬁ 80 eﬁkgjzgg | 7ol tlS%(Jged N{’ hd%ni"fy @bstbﬂc?s which

onal rin

couldmpréee ghreose uptdle, amatherefofeinsalie sensitivityf, ém ehré relemht tissues.
Is independently selected fromthe group consisting
of: - linear or branched (G -C ) alkyl optionally
substituted by one or nore (C3-C7) cycloal kyl; -

Compd i p?{hebirn@'%gﬁgarg gépmgft)éar?@fc@% Cyc*vgg?r}(\@fvmg AS160-like

protein wesy |d@ht|ﬁe§@mmit§tﬂal(d\7vs for)stadiina yitecgutionrufld substance with the

respe?cumgg t@:gtnlgg?rgpggm&%géthgvoa&fpg@%eren @%fsc%)al kl}fd be shown that

I
msulln%ttlﬁ{tﬁ%t)grf]isél? e anspgé??_“f"f@éﬁlégtﬂ\ 1%OSI eeﬁrtgg%{\ (l)r'ri] Yéé‘e
phos;shrbgtatlbutcﬁoksmﬁa)amd (AAKTrmmmwéiaeﬁﬂ@f EL&K (RIBKghase) and MEKK/ERK

kinas%gé3 ggé%gﬁcf{%élg/%h% ||nver@j9$sz gg r*@) By g?;@ﬁ&press&ﬁp@&&@odg@ results
in enarced tran@lg)%gﬁbn of A/ 1o the él%m@%bnﬂirgb{é ah ifcrease in glucose

erein are 1 ndependently selected fromthe
uptakgr oup consisting of H linear or branched (G -C 6)
al kyl and they formw th the nitrogen atomto which
they are linked a saturated, partially saturated or
unsaturated ring, preferably NRSR is linked to

They s folhl thbKY kedt@yatd idwiivifg B 60-like protein may be used to study
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
levels of glucose in the blood. Accordingly, testing a substance capable of altering,
particularly improving, glucose uptake under this condition (high glucose) might be

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.

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
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saturated, partially saturated or unsaturated

pi peri di ne, oxazine, imdazole rings, wherein these
woroesgessse optionally substituted by (Cl-C4) RICHEP008/006024

- hal ogen atons; - CN, - NO2; - NRLORL1 wherein R10

and Rn are dlfferent or the same and are independently

sel ected fromthe group consisting of - H - linear or
branched (G -C 6) alkyl, O%tl onal Iy substituted with
phenyl or (C3-C7) cycl oal kyl; - COC6H5; - CO (G -C 4)

(b) aidley\hfylnglatbﬂGub@taijceaakalsubstaﬁmml(e@ng@%@sekyptakeand/or

GLUﬁltrans(I@q% onqa |I %Ctdeegmhog(m%tfr_é@g?rnﬁ z%”ve ft%'egj)gﬁucose

uptak@'d"fﬂcelpr t hey formvmth the nitrogen atomto which
are linked a saturated or partially saturated
rlng preferably a piperidyl ring; - (ClL-C4)
al kyl - NRi oRn; - COR12 wherein R12 is phenyl or Iinear
or ranched

“Alter pgos(qﬂp@%e %q&@?hr‘ﬁ ¥réé Bﬂrét]e@;fj bfotﬁ‘ﬁ gﬁgﬂ%nventlon means a
chan%ér‘,gezlg\b? H’ngéoiazgRéi %hd@éﬂe%@@no?%lgﬂ’ésé)[épwwa% ééFll'F@éﬂeréblthe

wher el n CH or

glucoBRUPRIKE ofmcell is iRtased. RL1 are as def| ned above -
SOR15 wherein R15 is phenyl or (Cl-C4) alkyl; - SR16
wherein R16 is H, phenyl or (Cl-C4) al kyl; - COOR17

wherein R17 is H (Cl-C4) al kyl, phenyl or benzyl; and
In the c&rﬁ:é!?t)df% %reé@]ﬂ'ﬁ'/éhtﬁmlthe éluc@sé’Llptﬂak'ilznéic ReeBis sltdteq! i.e.

cycloal kyl . and pharnaceutlcally accept abl e
decr&@aed @rmeas@darde@moansm tpacoatrak ifrthedlversecwptakeipd a cell

contaggetgg\ﬁ{tlaﬁ'p ﬂlggﬁtsg%%f)a%%sg%?‘gnlfhcearﬁlp%\ﬁgp SPHgﬁ%k r%spectlvely, than

that of the control (e.g. the same cell not contacted with the (test) substance). The
person skilled in the art knows statistical procedures to assess whether two values are
significantly different from each other such as Student’s t-test or chi-squared test (see

also Examples for suitable test 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
preferably to at least 300 % of the control.

As detailed above, for the treatment or prevention of type 2 diabetes it is particularly
important 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
altering, 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 insulin-sensitive tissues include, without limitation,
adipose tissue, liver, skeletal muscle, pancreatic tissue, myocardium, vascular smooth

muscle and active mammary gland.
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and/ or solvates thereof. The invention further
i nvol ves the correspondi ng N-oxi des on the pyridine
woroep15808e i nvention further conprises a proc®S3/HPR008/006024
t he preparation of conpounds of general forrmula (I).
The present invention also provi des pharmaceutica
conposi tions of conpounds of general formula (1) alone
or in conmbination with in gdm xture with one or nore
pharmaceutically acceptable carriers. In a further
aspect the present invention provides the use of the
conpounds of general formula (1) as a nedicanent. In a
Howelver tthershasaie insulin-gensitiesttissngs até adiposevisgdas, liver sketetal
. of the conpounds of general fornula (I&‘for t he

musciga Mg PlA1R apd RENGEaRGIESHE. AcRofsingly clhessubistangs resiarably

[ ti j f : :
aersy RS Rr 5 YhcERshE uoa e aTRAMI Ry 9B our, e
or sixdiraraseofcthesadissues, de. bdigusedjssad| sisdletah swistid, Pielat), brain,

overactivitx and/ or wherein an inhibition of PDE4
pancrgatic §issye pRAMLLIVEEpl e. I n particul ar the conpounds of

general formula (1) alone or conbined with other

active ingredients may be adm nistered for the

prevention and/or treatnent of a disease the
If glucasepiptakeis/altered; podfarabty ecreasedyyn ane Wisguethis cauld de, for

such as .asthma and D. In a further aspect the
example N 0f; AYBREE SASHF JVERETh Lraibe PERCIERG Jante oppkeletl
muscigeneral formula (1) for the preparation of a
nmedi canent for the prevention and/or treatnent of an
i nfl ammat ory di sease, disorder or condition
characterized by or associated with an undesirable
i nflammptory,. i ne .response or jnduced by or .
1 gluceeBERE F Harioanal kAL Mot e, i Mim sttemuenis caule be, for
exam§E§4- Moreover the present invention provides a nethod
or prevention and/or treatnment of any di sease wherein
: I ahi kit lon is required, said nmethod conprises
admoggﬁéﬁpgggpﬂﬁseto a patient in need of such treatnent a
. therapeuti.cal ffective anount of a conpound of
adipogg isBlF AnbrskeletalTmySEBERT N T1 ONs The t erm ~hal ogen
. atons" as used herein includis f| uorj ne, ) L. .
liver a1yl galatal pPYsRiaeor amyothed crREbIRAtNG MO Ofdhe six main jsulin-

; b Dy ression "linear or branched (C -C
senaﬁffg?QS%féﬁﬁggg%ﬁﬁﬁg.an i nteger greater than 1, refers

to straight-chained and branched al kyl groups wherein
t he nunber of constituent carbon atons is in the range

1l to x Parti cul | kyl t hyl, |,
If glquslgrqﬂ;ﬂ(? i§ gl&fpap;pl{efgw@)(y in%;gaus%%, in three tisgues,%gycould be, for
example, adipose tissue, liver and skeletal muscle or any other combination of three of

the above-listed six main insulin-sensitive tissues.

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

four of the above-listed six main insulin-sensitive tissues.
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t-butyl. Optionally in said groups one or nore

hydr ogen atons can be repl aced by hal ogen atons,
wopoe¥@Esssl y chl orine or fluorine. The deri vedPCT/EP2008/006024

expressions "(C2-C6) al kenyl" and "(C2-C6) al kynyl",

are to be construed in an anal ogous manner. As used

herein, the expression "(C3-Cx) cycloal kyl", where x

is an integer greater than73, refers to cyclic

non- aromati c hydrocarbon groups containing from3 %
If gluqqsuegdniakwmalé&réﬁspre@@bb{ @§r¢a'$@duae_flvs;ltqsa§§otma could be, for

I c e
exam i R s Bt RSl 0041058 e
combiratioheffiepldities abpvériibtegesix MalanSLplneée}mweyhss}mleer i ne
or fluorine. As used herein, the expression "(C3-C7)

het erocycl oal kyl ", refers to cyclic non-aronmatic
hydr ocar bon groups contai ni ng one or nore heteroatons

The n‘nﬁpg:ezl&g%&feg tin QcﬁIJPBQé‘Itlggué Ret HedrE brim, B?fé‘]crféétig:()tissue and

e der eXpresélons
skelety muwéava/édipbeytbe, hepatoogtes vkeant mustleoelsy geusonal cells

pancrialy 6ol b ta folhABY SRe AT CIp B FesPe R dhctordingly, the
substéf{?gégé‘f@paﬂl aﬁ‘é‘rsaﬂ?dregir?#f%{gﬁgnﬁéreaéés L{ﬁ@é’oébe%ﬁt'aﬂe it Bleast one,

ssion “ring syst rs to nono- |cyc I C

two or thrge ©f $hesescelhyphs nieg. dutpoates, dtepadtoqydes aadlloy skeletal muscle
unsaturated or unsaturated, such as aryl, (C3-C8)

cells.cycl oal kyl or het eroaryl, having 5 to 10 ring atoms in
which at | east one ring aton1is a hereoatom (e.g. N, S
or O. Exanples of suitable nonocyclic systens include
phenyl, pyridyl, pi perazinyl, piperidinyl, norpholinyl,

If gluase! ugteke yd altery:dl predengbly ingoeases enghe celf typshdiisydould be, for

examglﬁ getqego%fp%@?f p@?g%g%irﬁeqdrﬁé]%%bg ﬁlﬁhﬁé@maﬁeﬁg pancreatic

cells, %léweémw.l skélét%ﬂHd%@lé &ls, indenyl, fluorene,
benzi m dazol e, benzi mi dazol i di ne, xanthi ne and the

v ouB ek Bl DA AEFORGES T H0 LBR, HiSO e o

examglg,ected to a cl ass of conpounds acting as inhibitors
of the phosphodi esterase 4 (PDE4) enzyne. Said cl ass

admo@{tte%‘%i’ﬂiph@ﬁéiobﬁaéb' ts the conversion of cyclic
nucl eotides, in particular cyclic adenosine

9&1% n their inactive
adlpogwégmnonuc eo ﬁg@k’?%(?erlrlss Brn the airways, the

T
presen€aftHeosik ifaif iNiRssarditivef tissues as listed above.

If glucose uptake is altered, preferably increased, in three cell types, this could be, for
example, adipocytes, hepatocytes and skeletal muscle cells or any other combination
of the above listed main cell types present in the six main insulin-sensitive tissues as

listed above.

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

combination of four, five or more of those cell types.
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the activity of inmmune and pro-inflamuatory cells such
as mast cells, macrophages, T |ynphocytes, eosinophils
wOo20eb/018808r ophi | s, resulting in a decrease of PA&/EP2008/006024
rel ease of inflammatory nmedi ators which include
cytoki nes such as IL-1 , IL-3 and tunor necrosis
factor -alpha (TNF-a) . It also |eads to an airway
snoot h nmuscl e rel axati on agd a decrease in oedema. The
catalytic site of PDE4 has been previously identified:
it mainly conprises a hydrophobic region in which two
sub- pockets are present, e.g. SO and Si, and a
As detmréﬁcﬁiﬁd\)ei ¢the AEtIGd obtieinention wolveisad tashsgstén? compsing
AS16$§ that in turn conpri ses_ the su? pocket S2

lk@ﬁ@t@g" Aeraing teonaembodinantrefern gf e 18R). A§160-lke

; t
oty R RN RIS SISO o ol o
AS16er’cIﬁ?1 @é@u@mceéede@kf(efd bip gaon@geganca}ﬂ o AS163t|senES$mggw AS160-like

Wi t he su ockets So an t bi
proteme(ge@@l%@sua%w Acaseding de anotharerbed 'gi/%{ﬁg@atoﬁ%!ﬁ ¢§AS160),

f

AS16§W?EbeTBternTrg'is§ é(rl\ﬁéﬂ @S&SAU%W%{?E&E ;%’(?l@ei‘gAS'i‘GOWHbréilﬁ%
comphrsern m:)ASHéOstlrehsamqmpelldckmemn p2rroli done The

present invention is directed to conmpounds which were

Addm@ﬁéll;@ Fedh&omukatiorshady deudrdsont a8 aetailtbdelow.er act i ons
th the sub-pockets SO and Si by neans of the

substltut ed catechol noiety and the interaction wth
the nmetal ions region by neans of the pyridine ring

As1sbi(K§g"%Lbesgrfa'fg‘i$’ﬁ|g$ﬁEﬁll\@T 0‘4§3gg([3yé’lr“)t) wls f%ﬁéinéw idefiffied as a
substaAdiof tinplotéint nass AT iWi3TB adiposytes {Kaketet G8, 2002) Additional
particul ar the present invention relates to

studlafedemamstv@t@ddha AR ER\AIsopplays & rglein skalgtal muselasHfamise. rats
and hgﬁﬁ%g,aﬁn é&t on(%r)AI%r@gT%% Bbfﬁ%ﬁonl@-&‘éQFb?ﬂ'a%de 1 8-D-

|nc ude ose reacting the

rnbontmmuéObAlf/IE’n@ép@Tde“lg pmtem kxaase (MME’P@mctmatog)mcreasre
organic acid to form a, sal

oo Bt oY AR bbb s e SR i) IS Sin characteriic
oSG 1) ART Sy SRR LRI ki .
promineht fdatureppfak@ 180 tsothelpresesde bf @ GTRPasehactivatingldmaihdor Rab

prote 2T 5 SSter o P30 B, i this context
recent Bé*ﬂgﬁ'%g}“g% eg ﬂiaé&(%t %gﬁggggfﬁlgnﬂﬁvﬁ'ﬂﬁﬁéﬁﬁéf AKT with the
msulun-rsvmtﬂated transdnmtlohmigt‘vPleﬁé (Geponetat. | go@%)nﬂ@ﬂ 60t antiyation is
reducn% in pa |en S wﬁh ¥yp Xflsﬁabaesfesenr%gltjlltigg?r; 3h |mpa|r%d @l?UT4 translocation
(Karlsson et al., 2005b). Overexpression of full-length AS160 in adipocytes did not
alter the basal or insulin-stimulated surface-to-total distribution of GLUT4 indicating
that the amount of AS160 seems not to be rate-limiting (Zeigerer et al., 2004; Sano et
al., 2003). Experiments with mutant AS160 (containing 4 mutated phosphorylation
sites) showed that GLUT4 translocation is markedly reduced (Sano et al., 2003).
Additionally, a functional GAP (GTPase-activating protein) domain of AS160 is

required for GLUT4 translocation.
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conmpounds according to the invention possess two or
nore asymetric centers, they nmay additionally exist
woa80%i1a898er eoi somers. It is to beunderstood t RET/ERR008/006024

such isoners and m xtures thereof in any proportion

are enconpassed within the scope of the present

i nvention. The conpounds of general formula (1) were
found to show an in vitro ignhibitory activity toward

t he PDE4 enzynme in the nMrange and they turned out

AS 164 isofarmea: bt the @mea@@qﬁogtr@%ﬁhismrn &R 84550 exons 49 and 12
Cnira i Al : .

ore g AP o MBI S 195 00A8 B ERigleff ana 2. 1

case DflJimjdnﬂhan :ge\ne:, the muctlé%etidemglscodmllig bmino adeisedAStd 240 are missing

) plasmatic | evels were foun ich is an index of a

in corgﬂ@msorsgﬁsih@rhteﬂaeﬁl'bl@.ng&é\%a;%_ﬁso%ﬂsr@d;b% Sefiignie NM_014832

(oo EBLBRARET UL A PSS B RaBPH itons

606 (SikntLamd at B82E(Alawbi \¢hl) clawaddition, theciorichef B&ample 2 contained a 3
sub- pocket of the catalytic site of the PDE4 e?ﬁ%&gmtnotm

bp defationugh 26R4-289) tRatiwareaiso faynd in Bamapelappiiad
humah$H1 ASNAS EYL ke ERRALLRA dignd BP1RRBRIM theking exons 11 and 12,
compound reépresentative of the 1 nvention was n&%ea
whichfwaﬂdsab(bruthelawmpﬁisj the deleded 8bpisequenvamadsLiedirbduced to
versus HPDE4. A preferred group aof  co of .
resemRlanerie Glaseh the ?qlblenﬂt qher wt_ﬁiﬁfé%?ﬁwmyrhe resulting
. . g : . g _ . .
ONA £ IR Hokind 2 f SBF(SERND O 4 £y e olowing
wherein Ri, R2, Z and A are as defined above.
Advant ageously when R or R2 is H, the other

ubstituent on thecatech I i f t f H
DNA BBghenth E)cepnaipinon & o ASTRO s G BNG iEm v A"

first group of nore preferred conpounds of genera
ATGGABRIRCAUACET GRAT TCAGRATFAGE CAtT GECHGAGECCCTGGAGCCC

cacERAsElEIEAdoEaEREaterR aMeRoAchATARBCaGTT
CCG@@mGIGGSAGGTm@GGGG@TCGTGEC&GGEBGﬁ@A@SA@CW@ﬁBTGCCTAT
QPRS wherein R5 is Linear or_ branched

CCTGRR LG CaTOAT CRr A TC RGP OB AR SO AANBHGRAAGGCEE
Gce@%g&&?g@c@w@eﬁc@@f@@hﬁﬁéﬁd@f@@br@éTb%GCGCGCC
CTTCCTGCGTTGCGTCCCCGCGCCGGGCGCTGGGGCCTCGGGGGGCACTAGTC
CGTCGGCCACGCAGCCCAACCCGGCGGTATTCATCTTCGAGCACAAGGCGCAGC
ATATCTCGCGCTTCATCCACAACAGCCACGACCTCACCTACTTTGCCTACCTGATC
AAGGCGCAGCCCGACGACCCCGAGTCGCAGATGGCCTGCCACGTTTTCCGCGC

CACAGACCCCAGCCAGGTTCCTGATGTTATTAGCAGCATAAGGCAATTATCTAAA

GCGGCCATGAAAGAGGATGCCAAACCCAGCAAAGATAATGAGGACGCCTTTTAC

AACTCTCAGAAGTTTGAAGTCCTGTACTGTGGAAAGGTGACCGTGACCCACAAGA
AGGCCCCCTCAAGCCTCATCGATGACTGCATGGAGAAGTTCAGCCTGCACGAAC

AGCAGCGCCTGAAGATCCAAGGCGAGCAGCGCGGTCCGGACCCAGGAGAGGAC
CTGGCTGACTTGGAGGTGGTGGTGCCCGGGTCCCCCGGAGACTGCCTGCCGGA
GGAGGCTGACGGCACCGACACCCACCTTGGCTTACCTGCCGGGGCCAGCCAGC
CTGCCCTGACCAGCTCTCGGGTCTGCTTCCCTGAGCGGATTTTGGAAGATTCTGG
CTTTGATGAGCAGCAGGAGTTTCGGTCTCGGTGCAGCAGTGTCACCGGCGTGCA
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Ri and R2 are as defined above; Z is CR4R5 wherein R4
and R5 are both |inear or branched (Cl-C4) al kyl and
wotzheyoifgssm a ring with the carbon atomto whi ®QTIEP2§08/006024

are |linked having 3, 4, 5 or 6 carbon atons,

preferably having 3 carbon atons; and A is as defined

above. In one of the preferred enbodinent Ais

substituted and Rx is sele hed fromthe group

consi sting of linear or brg ched (d-C ) alkyl, Iinear
ACGGAGAGTTOAC GABCBTAGGECAGAAATOCDAGC CBCBABBIGAGACACGCGA

GCGEACEARICASTEAGCA BebaAe TAaCABME ARG BRR A TaCTCT
oo oA ASAT R M SR G AT CoTTO o
CTAW%TM@%;%@T@EGﬂm@AGWBATMCATGTGGA
TeAGRT AT CAGaaSA T AP kB e AIREIT ASG R AGTATATTT
Gﬂﬁ{f@TR‘f?b‘M@? (]%(tps&G&GMﬁ*@ﬁ@TGWMeAéGWMTGCTGACTCT

hi ophene, oxazol e, 1soxazole, thiazole
GAAm&AGﬁ@GTTQAGﬁA@G@CQ@GIGGC@ﬁGQAGAGTGGCA$QAQGCAGATTAA

acTa BB TRl EheR T AT RI T ARBIMS R AT AR BB ATTGA

GGT?T@WA@%’C teARGpBHd "(KE’PG@FG,Q‘PA@WGAGGCATCTCTCATCACTGA
cont 1 nued) (cont 1 nued) (cont i nued) ntlnued (contlnue

CAGATAATOAGEAAGOTGACATETTORAARGA EGAAGCAGTCAG

TeACRRERRBRARAATEAR R R T gher@%ﬁ(ﬁéﬁf@@é@ GRREpAAGCC

AAG@ﬂGQ@(@AC%@AUGW‘@:N@MTGGG@GMG@CCCMEFK@?AWGM@\TAGTA

case of LPDE4, the 1C50 is the nolar concentration of

CMT@@WMAWCMGA&T@@MG@WMTBGW CTGAAAAAT

GRS TR EC TGS SEMBA ATERTC I gBaaAGoTAn

CAGAA$GAGA@@1@GGGETGGWAG$GmGGAGWBTIﬁW@NNG@GTﬂC@ACAGTCTT
he test cngé und produci ng 50% i nhi biti on of

GCTHEABAGABEGRT ACTGAC BACERALEE T AGCAGGRALACCOOCAGCE

TCC@M@&@%&E@&#%%%@%@%@ ARtpdERFPECGACTCCCCG

CAGWTQGKNGt hA@‘GGG@A@AGWGI?TTSQGQ@ACG%@CE’TCM&GQA@A&AGAGAA
er an nor e

AGCEOM T GCARRAT B GABGRET ChaRGIte GaRT TR iesTeAGGE
AGA %”r‘i’fc?{&ngr‘é{ e gq‘o%gﬁgé‘r@m&fcg@@ﬁ% GGW@NAAM@(EKCCTCATCTA

accor scl ose the art. Some of
CCT@CWEEAA?GMGEﬁOﬁﬁAmGﬂGKGG@#GGﬂﬁﬁ@ﬁ@dGﬁﬂb@ﬂ@ﬁﬂCGCCGGA

TeT¢ERAG G adACEETRT I R A GATECIGIEE e pagaraTCTCC
CTCé@ﬁMWG@%R#GMGWRG@MCG‘m@mmee@ACTGTC

CCCCCTCTCTCCAACCATGGAGGAGGAACCGCTGGTTATATTCCTGTCTGGGGA

GGATGACCCAGAAAAGATTGAAGAAAGAAAGAAATCAAAAGAACTGAGGAGCTTG
TGGAGAAAAGCTATACACCAACAAATCTTGTTACTTCGAATGGAAAAAGAAAACCA
GAAACTTGAAGGAGCAAGCAGAGATGAACTCCAGTCCAGAAAAGTTAAATTAGAC
TATGAAGAAGTTGGTGCATGTCAGAAAGAGGTCTTAATAACTTGGGATAAGAAGTT
GTTAAACTGCAGAGCTAAAATCAGATGTGATATGGAAGATATTCATACTCTTCTTA

AAGAAGGAGTTCCCAAAAGTCGACGAGGAGAAATTTGGCAGTTTCTGGCTTTACA
GTACCGACTCAGACACAGATTGCCTAATAAACAACAGCCTCCTGACATATCCTATA
AGGAACTTTTGAAGCAGCTCACTGCTCAGCAGCATGCGATTCTCGTGGATTTAGG
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(1) (2) (3) a base + a condensing agent a base a base
(5) For instance, according to a particul ar enbodi nent
wWOoaho%(18808r esent i nvention (schene), the conmpolrcdEPR§08/006024

general formula (5) may be prepared according to a

process which includes the follow ng steps: 1st step _
Reduci ng an et hanone derivative of general formula (1)

to give an al cohol der|vat|\1e of general fornula (2)

(route A).The reaction may be carried out by using

AAG@RQGWWAOT}CMC@@TOWHUTCAG\TA@A%TT@G@C@AGGACAGCTG

TCAGRGRERAACE TG AT CARRBE G AT T 1T B Pab%kRAgAaGTGGGATACTG
TCAé@é@&?cAﬁ%’r g_ﬁ?g‘?b‘éA@?c@‘TG@?T@?@@Rbﬁd@A@WAfﬁGAGCAA

genera ive a conpound ener al
GCCT"DTGAIA&\'KGO)TGWT’EGGT ICATGSATEACET CHG QTFTGCB\@CAAGCAGTACA

ono B L e AR R ERAREES G CACRET b TecTon

TeAG PR CAAGATERCPACIRIRCABD T CRACRIANTCAPEICABUTCCAGTC

di met am nopropyl ] carbodi i m de
TTTATGEDCRICCCAd GGD@CJ@GAW&TM@@'@T¢AW@@T6\GGAWT

oTAdERACRG T RIS AL T i TGRSR AR T MR e ARG BT

GCAéEF%dqtﬁR@mfAé@A@U@AAGRGA@wWAWq%GHE\)TGTGAGAGCTTTG

orm di oxane and any other aprotic solven
AAAATATRGT S GABE € TERTAAANAGAGRCRACCTGAIATSAATACLTCTGAAATGG

AR AT RGBS T E T RACRTCBRIA LI TG IR AT T caTaCCTAT

GAGéTéémﬂAW'ﬁGTG@FAGA@INB@AG(B'ITECMIGAIASFC"ITCATATTCCTGTG
car box thio or am no oups, e be

AGG@WA@&%AWBQGQQMQCSQ%Q ﬁ;y(a@A%\TAGCCAACTGAAAAGAC
AAAGRIERACETRIVARA NI AR TASCRERSRUTAMRA A CC TG

GAAT@AAMETT@GMANFQHWGR@G%N@%ACGMMT@AABF@TTTAATCCG

GACéE%ﬁééﬁ@%M OB CAnA el Re R TeRAE CRaC TeCaoAAG

CTG§f§ o C¢&%Gé (Tagsg ‘df@AﬂW T%RCO?*G‘TT@CTGFA@AGACCTAAACT

ron- an rotection o function groups is
GCAAESTTARCAACARAGCTAAGATRAGEAAATAAIGELN ¢ Chemi stry”
3rd edition, T.W Geene and PG M Wits,
W ey-Interscience ( 1999) and "Protecting G oups",
P.J. Kocienski, Ceorg Thiene Verlag (1994).

The translated amino acid sequence via EditSeq (Lasergene) (SEQ ID NO: 3) of novel

isoform 2 of AS160 is given in the following:

MEPPSCIQDEPFPHPLEPEPGVSAQPGPGKPSDKRFRLWYVGGSCLDHRTTLPMLP
WLMAEIRRRSQKPEAGGCGAPAAREVILVLSAPFLRCVPAPGAGASGGTSPSATQP
NPAVFIFEHKAQHISRFIHNSHDLTYFAYLIKAQPDDPESQMACHVFRATDPSQVPDVI
SSIRQLSKAAMKEDAKPSKDNEDAFYNSQKFEVLYCGKVTVTHKKAPSSLIDDCMEK
FSLHEQQRLKIQGEQRGPDPGEDLADLEVVVPGSPGDCLPEEADGTDTHLGLPAGA
SQPALTSSRVCFPERILEDSGFDEQQEFRSRCSSVTGVQRRVHEGSQKSQPRRRHA
SAPSHVQPSDSEKNRTMLFQVGRFEINLISPDTKSVVLEKNFKDISSCSQGIKHVDHF
GFICRESPEPGLSQYICYVFQCASESLVDEVMLTLKQAFSTAAALQSAKTQIKLCEAC
PMHSLHKLCERIEGLYPPRAKLVIQRHLSSLTDNEQADIFERVQKMKPVSDQEENELV
ILHLRQLCEAKQKTHVHIGEGPSTISNSTIPENATSSGRFKLDILKNKAKRSLTSSLENIF
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Compounds of general formula (5) may be al so prepared
by adding a suitable acyl chloride of general fornula
WOAM®/@EXOB or a suitable isocyanate of general POTARRES/006024

A-Z-NCO to a solution of the al cohol derivative of

general formula (2), with a suitable base in a

stoichionetric or a catalytic anount, according to

procedures well known to tqg skill ed person. The

al cohol derivative of general formula (2) may
SRGANRRMRGBRLGSYDBEERSNELAS EMDY%BGDS@P@WBBSMQTFPEED

derivative of fornmula (3) with a nethyl pyridine
SDSR4FRREA ve of formula (4) (route B) using |ithiumbis-

(trimethylsilyl)-amde (LiHVDS) or simlar stro

HTF SHARSSERRIL NUDDEAQGYRSELLBOSHSROGSIGR QR SSTCSNESLS

Ve RIS RBRIP AT AR SRAADSIARETLH, smyspTEEe

LVIFL*SGIEDEIWP@I‘E@F@IQRSNEERSIQNMBMEQR_\L@IRMEKENGDKLEGASRDELQSRK
l[iterature and well known to the person s

VKLDEE G QK BV a8 DK NG R A RCIME DI LB EG g SRROEWQFLA

Ve ERLB SRR K g errE et oyaLroaLs

LFNLERAY SINDKEV G YGRGISFVAGY 1S E SRAF ENLIGHLMY DLGFRKQYRPD
MMSEOIGUVLS f{?f%u%@%if@%@%”ﬁ §§%ﬁ9§'é%”\&§LiLFg\%eﬁ§ﬁGFVARVF
DuFL%%ﬁ%éR@ﬁﬂLséﬁmme&é N‘P\/EF mvlﬁﬁ*sctMEKuTQVFEM

é resulting so er OXIdIZIn
[NSKQ@Hﬁ¥EVEVHVU@@Eb@ESSMS@EDSETkB@bERﬁN&QLK&QNNEHLEKLQVA

T Bakbatide o /TR S R R Sor R rQERRE pAPALVNCDLLLR

DLNdN‘FBRIN}G(I%S;WPUP sensitive to oxidation, the

corresponding N-oxides are alternatlvely prepared by

As 1@? r!!s_@‘f%' nﬁg ﬁxt tr{ﬁi‘@ @%58%4|9§ n%&%ﬁsgﬁﬂ lg 8? %? o@bg exbfA 295 deleted

compBhéd wuémgmlAsmgéné | g e&bncbﬂim@bdas@tﬁ ag&n@laaids 733 to 740
f or nul aé‘jM in adm xture with one

with respeciie NIV 34832 (raccipMa @afaat?raﬁeér'éhe f%ﬁ“'@&a%i/‘esequence

encod BATERIGRALRFS 190 (SRRLEPNEE 22 [y UERFf dhe fowiences
Admi ni stration of the conpounds of the present
i nvention may be acconplished according to patient

DNA B@adéncé BhcSXiRGRsSTorAB f NG 16TAGE Q IDMG:c2R)er al |y
subcutaneously, |ntravenously, |ntranuscularly,

ATGGRECESECEA Z: A‘ﬁ‘c‘ f@éb%d:ﬂ CCCTGGAGCCC
GAG Cy Iy, oca tran er mal
CCC %@fﬁ%@ﬁéﬁ%’&ﬂgﬁﬁﬁ&wmcm
GCCB@ ch soh(jforns as

TGCTG@IC&EG TQ% @GQG%Q% §ABGCAGAAGCCCGAGGCG
GGCG@@H@@@GG&BC@GDC@G&Q@QCQGA conpounds of the

GAGHTSGATC CTBGETGCIICABE GRGENE Tl €CaGLGIATELGHCCCCGCGCCGGG
CGCTCBGEECTCGIBEEECGOACTAGT@Ceut i cal | y accept abl e
GTCCBUTCACSCAGCCCAACCCGGCGGTATTCATCTTCGAGCACAAGGCGCAGCA
TATCTCGCGCTTCATCCACAACAGCC
ACGACCTCACCTACTTTGCCTACCTGATCAAGGCGCAGCCCGACGACCCCGAGT
CGCAGATGGCCTGCCACGTTTTCCGC
GCCACAGACCCCAGCCAGGTTCCTGATGTTATTAGCAGCATAAGGCAATTATCTA
AAGCGGCCATGAAAGAGGATGCCAA
ACCCAGCAAAGATAATGAGGACGCCTTTTACAACTCTCAGAAGTTCGAAGTCCTG
TACTGTGGAAAGGTGACCGTGACCC
ACAAGAAGGCCCCCTCAAGCCTCATCGATGACTGCATGGAGAAGTTCAGCCTGC
ACGAACAGCAGCGCCTGAAGATCCAA
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di l uents (such as sucrose, mannitol, |actose,
starches) and exci pients known in the art, including
WOl009/0168081 i m t ed to suspendi ng agents, sol ubi IPCTEP2008/006024

buffering agents, binders, disintegrants,

preservatives, colorants, flavorants, |ubricants and

the like. Tine rel ease capsules, tablets and gels are

al so advant ageous i n adm nhgteri ng the conpounds of

the present invention. Various liquid oral dosage
GGGGAGBAGDGAGHT OEQGACCIOAGGABGAGCSACCHGGORMATIIGGAGGTGGT
GGTGEECHBBNCOCCCHCAGAOTGBLEOUS and non- aqueous
GCCG AGGQ@GC?GAGG@@C@@@N@C@MC$YG@@TTA(D@TGCCGGGGCCA

GCC/? cefSe Ggean al so contain suitable
TCTG %‘llé‘ %Géﬁ?“i‘ﬁéb(ﬁ B P PPTHATRIAGRAGCAGGAGTT

TCG e art suc
ggigqqg %éﬁ ‘E E# ééﬁﬁgf'ﬁﬁ%@%és@%%ﬁgfémeme
CCCETESACT R CHA ch@Gr%CégABé%QTngﬁnESG%Z\%ﬁGGGCGATTTGA

GATTAACETdAdBAGTCOAGAEAGI M of an isotonic sterile
AATCGAGTT GTIGCTAGANAAAGHPATAT TRNSAGAT AAIGTC PO T B ETCTCAGGGTATAA
AGCAPBFGBAPCAST TIEGOATTal  admi ni stration of the

ATCT@@B@G@A@CN}@A@@@@@TGGA@WAIBCMGDATAWWFUA‘DGTATTCCA
GTGTEE a sui tabl e exc:| p| ent such as

TGA ? "rér’ ,&é T’? éb b@%TGCAGAG
TGC m ni S rat| on nay
AGG %@fg T‘Vﬁ@@é’f GIE é@r‘\?# @Aéﬁ&TCTCTA
CCC%@QM@%G /M\ Anown in the zrla\r"?tésr For _t opical
CAGAGRGAEET &iTiChT GAE TRRENEATM EEACLAMES TGO AT HECAAA
TTCAG%AAM@MGC%@’&@AGWM ments, liniments, |otions,
CCAGGWA&BAAAATQM@HGT@AWHACPM'UGWG CA@GT@ﬁ' GTGAAGCCAAG
CAGARABNI ACACBESSACATCAGHS suitable for administration

AAGGGddTleT @?AGTAWCRAATAGWRATC@ER@IAW@CS‘\W@AAGCAGTGGA
@A A @ﬂgg},@r rml adm nistrati on via neans

b%fé’ ﬁ-%bqu tract %ﬁ%@gﬁﬁ CARBGGGAG

e Cﬁﬁﬁé@?ﬁmhﬁéAﬁAcmA

ﬁ ant - cont ai in
CGcgeﬁ@@Tg c R T L SRR R B hBBaceaTTCCG
ACTGOECHLARTINGE P@GQQQQ\ owder, single- or
CACAQGTTChRG @GA@@CA@?H@MGG@%M@@GMA@CF GMT-BBGCAG GATG
GGAGGOGCTEAGGGTARGECGISECCEE powder may be filled in
TCTG@T@WG@CA@N@UT@@AGQ‘GMCAMA@CMTCW%T@AGTTCGACGC
ATGTPACAREGRERUSTRAATTETdOEEEr voir. A diluent or carrier,
CCAGTESTEGNABICTHRAE AT CEFTLTRTOCER T L TIOACTGCCCCCTCT
TTCCTGAAAAGCTTTTACCAGAAT
TCAGGTAGACTGTCCCCACAGTATGAAAATGAAATCAGACTGATGGAGAAGGGAG
AAAAAGGACCTCATCTACCTGCAGC
AATGAGTCCCTAAGTGTGGGAGGAACCTCTGTCACTCCTCGCCGGATCTCCTGG
CGGCAGCGCATTTTCCTCAGGGTTGC
TTCTCCCATGAACAAATCTCCCTCAGCAATGCAACAGCAAGATGGATTGGACAGG
AACGAGCTGCTGCCACTGTCCCCCC
TCTCTCCAACCATGGAGGAGGAACCGCTGGTTGTATTCCTGTCTGGGGAGGATG
ACCCAGAAAAGATTGAAGAAAGAAAG
AAATCAAAAGAACTGAGGAGCTTGTGGAGAAAAGCTATACACCAACAAATCTTGTT
ACTTCGAATGGAAAAAGAAAACCA
GAAACTTGAAGCAAGCAGAGATGAACTCCAGTCCAGAAAAGTTAAATTAGACTAT
GAAGAAGTTGGTGCATGTCAGAAAG
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conmpounds of the invention, e.g. |actose or any other
additive suitable for inproving the respirable
WOf2060¢415898 nay be added to the powdered conpoumd3/EPR0GSINE6024

i nvention. Inhalation aerosols containing propellant

gas such as hydrofl uoroal kanes may contain the

conpounds of the invention either in solution or in

di spersed form The propel lygnt-driven formulations may

al so contain other |ngred|ents such as co-sol vents,
AGGE@EEAWTAAGTH&&G@TA@GAA@TEG&JA&AGT@QMGAGOﬁéAAATCAGATGT
GATATOCAAGATATTGATAQACIN e fornul ati ons conprising the
CTTANBAABEAGTTIAECARAT TCCATGABS ACGANKTT TG GBAGTTOGTGGCTT
TAC MQWRQW@NGAOA@A@AWOUS al coholic or
GCCTXAT A‘Ge CETGRE ATIICERKTRAGIS AR GXAGBAGCTCA

cToCTCHEdA HEPES Crown mthe prior art or

TG _ @M@é%ﬁ?ﬁé@@ AGEIFCCGCCA
CTOMABRREATTEd &@TG@A@?@%@&G@”&&&&%&%GG“ CAGCT
TTGTGGEIRGAGTLATGE TTTHeT GEat nent of respirator

CATGAST CRAGAGCAACGEE EPTGANA KEE T AR T EGETEAT GEATRACCTCGGC
TTCCHCANBGCAGTALAGANCGINGAGUscar i ni ¢ agents. The dosages
TGATETEBTC TRTAGHTTCAAATET RCEXBHCTGTCIAGBCTEOFTCAIPBACTATCA
CAg,QGAQTQmVAQWAgmG)QAudl ng the particul ar disease
AAARTEBRAAAFCABECERAG A9} AY U TEBECYOPEEBTCEMEACATEGTTTGC

requency of the dosage

%%%}g%@%%igﬁ%ﬁwJ%&’\%&?ATTCAAGGTTGC

ACTGAGEGTAGT 3
ACASACIIATAAT GOAATAT Gmydfﬁﬂ‘}%éﬁﬁ%‘@t%@ﬁ Bors Tt RanaacA
CGCERAGRIIGATAT GAARAG ri sed between 0.001 and 1000
GAAATGEAAAPAATIATIIACG hTOTIGMIATGEGATATRY CTWEACAGTTGCA
TGCCTAYGHEGABBAAIAFICATGY i nhal ati on route, the dosage
GCTRCAGGATOABOTICABGAATOTICADATICE TG YGAGSGATAGTGAAACTTTG .
GAGAAGUT GCAGIAGIE CCTNAT™RECEet ween 0. 01 and 20 ng/ day,

/ R‘T‘GQ;AC@W@@QAGAAWT'BR@A@”@PAEC'F®RTACTAAA

mula (1) alone or conbined

Al E ,L\@A g%@xggcny PATARTECEBACOETGGAAC
GLARGE @ﬁﬁﬁé%@@@&f@%ﬁ%‘%&emm

Gl 1 1C

GTTGRISACABACE 18CHACSener al “ f or mul a may be
CTAABQAABAAAGEC ARBATASG G MAGRCATHATTE ment of

any di sease wherein PDE4 inhibition is required. Said

di sease i nc(SEQ IDaNCe2®) c di sease states such as

atopic dermatitis, urticaria, allergic rhinitis,

allergic conjunctivitis, vernal
The translated amino acid sequence via EditSeq (Lasergene) (SEQ ID NO:23) of novel

isoform3 of AS160 is given in the following:

MEPPSCIQDEPFPHPLEPEPGVSAQPGPGKPSDKRFRLWYVGGSCLDHRTTLPMLP
WLMAEIRRRSQKPEAGGCGAPAAR
EVILVLSAPFLRCVPAPGAGASGGTSPSATQPNPAVFIFEHKAQHISRFIHNSHDLTYF
AYLIKAQPDDPESQMACHVFR
ATDPSQVPDVISSIRQLSKAAMKEDAKPSKDNEDAFYNSQKFEVLYCGKVTVTHKKA
PSSLIDDCMEKFSLHEQQRLKIQ
GEQRGPDPGEDLADLEVVVPGSPGDCLPEEADGTDTHLGLPAGASQPALTSSRVCF
PERILEDSGFDEQQEFRSRCSSVT
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conjunctivitis, eosinophilic granul oma, psoriasis,
inflammatory arthritis, rheumatoid arthritis, septic
WO S808| cerative colitis, Crohn's di sease, PCT/EP2008/006024

reperfusion injury of the myocardi umand brain,

chroni c gl onerul onephritis, endotoxic shock, cystic

fibrosis, arterial restenosis, artherosclerosis,

kerat osis, rheumatoid spondylitis, osteoarthritis,

pyresis, diabetes nellitus,pneunoconi osis, toxic and
GVQRRVEIEG S QKSR RRRRIGASARS HIY QFISD SEKNIRT MSEQYIGREENLISPDTKSV
VLEKNFHDISSCSQBRHYDWFER, sunburn, pruritus in the
|CRESPE@@LS;@M@WFQ@ASESQW@VM@W@KGA{FP@TAAMQSAM@HSLCEACPM
HSLHKL EGLUPPPRAKt\EML OSus, system c | upus

S’ﬁﬁ

QRHIE YL W%qgégﬁ;‘g 9 Kl\ﬁkb@fs@gEN%ME@E?%%@&E@@HVHIGEGPST
ISNSTI
A : %ﬂﬁ@uﬁg&t@@g?&%@t@%ﬁvmwGTppAs

PPS QTSR ERBDSH QERRRA aut oi nmune di seases and

HTFS FRFéSSTKaKLNls@DﬁMQ@é/%BLbR@bﬁ%%EQ&}ﬁNlp%%ﬁ%l‘ﬁ?/KESNSSSSL
PSLHIISFGARSE TARSTLISRAY@hki ner' s di sease, nmultiple
GRLSFP(QVE:NI:_SlRLMEH(GIEEK@IPH&E’IMMSPSV\(V/EEBLSH].AGS}EG}GSAFSSGLLLP.T
NLPCRYSNSKMPWDPBTSAMSBPP schi zophreni a, Parki nson's
SLQP@’NRWWLHCSELGWQKRLIQ@RNQKNQ%A@GEI@LG\HHQKSCYFEWKKKTRN
LKQA NS%ﬁiE’r@LN%MRKEv spinal cord injury. The

sgl é’ 1R3! VIRTKH| {ELgnRﬁﬁrﬁg(\ﬁeggﬁp MAMQYD@MNNSLLT
W%ﬁ%ﬁ Btk RSB v

dry tetrah drofuranlﬂéTHF
CRCREHE 1SS! e&w;bwtsmnkw@%waw GBEHE IS B4 PEFLILFF
FRELKLYSRIDHBAYSAAKI n hexane, 210 nL, 525 mmol) was added
RHL \MNRAL KIS ERY L KW LA P RIFL RWHGL S S CRMEBN DIMEY RMSFR
NLHIPRRICIKDIVRISYWRGRA C and 3, 5-di chl oropyri dine (66.6 g,
N.KDKFTWTSIRNY RN |L KSRV IConwikan. RERPK S . SGRWAIIKIKIWLIKRQWSNS G

sccripvsisercdlrer saffution was stirred at -10 C for 30
LTTKPRBiggn. cool ed to -70C and added dropwi se with

I odonmet hane (50 nmL, 1.6 nol) in tetrahydrofuran (100
m xture was allowed to warmto room

tenpermgﬁ%gﬁ):hed wth water ( 100 nL) and

extracted with diethyl ether (3 x 100 nlL); the

conmbi ned organic |layers were dried over sodium

sul phate (5 g) and evaporated to dryness. The crude
product was crystallized tw cefrom aqueous et hanol

t han, &r to 0 - dj- -4-
The o708 o 0 I @Rl eftyf< sthotns il B Roftumg 2 g1 3 of AS160. The
term Wb 01 AlS 186 efersi62r pteihb@hobe gelblis a. ndtXRldecirring
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
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 to 5 adjacent amino
acids, preferably up to 4, more preferably up to 3, still 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
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Preparation of 2-(3
>5-di chl oro-pyridin-4-yl)-1-(3, 4-di net hoxy- phenyl ) -
woentandse (I nternedi ate (1) of schenme) A sol uPCEHEPRHI08/006024

3,5-dichloro-4-nmethyl -pyridine (2.06 g, 12.7 mol) in

dry tetrahydrofuran (30 m) was cooled down to -78C

then a 1.8 Msolution of lithiumdiisopropylamde in

tetrahydrofuran (7.4 m, 1 63 nmol ) was added dropw se

under stirring, keeping the tenperature bel ow -700C.
4, mofid prefemdly Updo SoRuwiri Padaions tdeletishs, andAd substitutiohsnin a

sol ution of 3, 4-di net hoxy-benzoyl chloride (2.55 g,
compansan BB60n dry tetrahydrofuran (20 m) was added

dropwi se, maintaining the tenperature bel ow -700C i
Exempfarg defgtionsiang suhstitdionisnare tbes¢ prenjipned ahayeefamely a deletion

foll owed by further 50 . of e ]
of 1 abfih SRy OREEREprBafln o Falasliep B st 24 2880 o1 the
humaf/AS{BE tgbﬁé o & Nititfione@.@ VAR -SoghIyEr & poshishecorsponding to
evapor ated under reduced pressure to give an oil that
that enasdea by frit 8826y382%ettherunan 4§180rgeneElltus mote@thatlit is intend

ot G RSB R bR T PGSt g
from SRFeN6Hherthah Wiiah iﬁ@l'u'tjﬁ'ngb Mot B imiR3® t3Atamadial, ueh as monkey,
'+ TH NVR ( CDC

3 calibrated at 7.26 ppm 3.91 and
rodeng (@§. (Rsiseam)rat)adeg, ¢af, cattke, pig, berss, sheem, gaay)or to avian, such as

o 1.53:7.54 . (d, 1 -7 d , ) i i
chickd 87 il gnltigny et e B ey gl th Hlamafic 0l amino acid
and nigléCabiilsechiehbes bro priABHSTE pbsiianEXANBIB0DT AS160-Tke

reparation o

proteip-gegjuenges Bf specigy othrrihanuman correspAnding kxpositians of the

- et d [ '
numa SRSk ShEC RERTE b e be Upt Ry S forge b HiENts as
know# 6 Brenskied pradtitioBeh- di chl oro-pyridin-4-yl)-1

- (3, 4-di net hoxy- phenyl )- ethanone (150 ng, 1 eqg.) in

CH3OH (5 m), at roomtenperature under nitrogen

at nosphere. The mxture is stirred at roomtenperature

m ong Rkt R DR TEASRE 8 SR ooV bR of e
sequeén®y oﬂ‘ﬁ;i??fgga%ndcfzcltdgggg éﬂmltilgs?mtﬁipc(sﬁu:_dlsiscﬁﬁ IBrMi@ﬁ3 or SEQ Id
NO: 23) aipdar aaRlar NolprmioRh B IEIEe Sheb b ePPE v ot Rojeing
sequ@ﬁ%s%f%%@ét@,@ogoﬁgj 8/ ,Vé,‘l\f/is/ﬁng gbias ™ 1 MEnfMo h@igs

e conpou i eld)’. +' 328-330- 332[ MH]|
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

homology with a nucleic acid sequence according to SEQ ID NO:1 or SEQ ID NO: 22

2) a protein encoded by a nucleic acid comprising or having the nucleic acid sequence
according to SEQ ID 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 ID NO:1 or SEQ ID NO: 22 under conditions

of stringency, or
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The follow ng internedi ates were prepared using said
route with suitable solvents: Table 2 EXAMPLE 4
WOROENHABI on of 2-(3,5-dichl oro-pyridin-4-yl) PCT/EP2008/006024

- (3, 4-di net hoxy- phenyl )- ethanol (Internediate (2) of

schene) Route B 3, 5-Di chl oro-4-nethyl pyridine (500 ng,

1 eq.) is dissolved in dry THF (2 m ) under nitrogen

atnosphere at -60 C. LiN(TNG) 2 ( 1.0Min THF, 3.38 ni,

1. 1 eq.) is added dropw se via syringe, keeping the
4) a preteie hayingdhe @nyno -agstsequrnog aaqsnr@ng?lp&%& M&?ﬁ%ﬁaSEO 1D
NO: 2'330§ti rred at -60 C for about 30 m nutes. Then a

"soluti on of 3, 4-di met hoxybenzal dehyde (51 3 ng, 1 eq.)

in dry THF (2 nl) is added dropwise via syringe
5)  nedlel ligvinaaTs amiia 40 SEanenGsot Ha% onces Rietetahty §7%.r more,
moregf'?fe'i’é &g?% b?n?dr@)"h%r%’??éf@ Bi{ 95998t h%i@%rnat%rgrapg 99,5% or

rre roomtenperature for about 2h. Then |
more gequeheg haimalogyawith Shd 1BXNNOakoe8EM tIhND:Q%;. The
organic layer is dried over Na SO and the solvent is

6) a peoteivhaving anlainy acié segutnté of RhGENVAS T6(E{pteferably, of human AS
filtered to obtain 741 the title conmpound

160 o G csBeferapisoh 5 i) acREAig o 450 SeauenoNMAY 14533 (see
EMB!{W%S%_)?%@E{C{@F@% eny?&iﬁp@& to 800, preferably lacking the amino
acids 5503p5 7, omdrerprpferabliyriacking the amino acids 670 to 750, more preferably
the ot i 75 o TP AP b e Lt I est er. (£ommounds ), 240

i - i s added
o AR B G ) © 2ed o o
7)a ofapigfipdind 2B ATRURORR HRAUENGS B BREh ASTEY Bleretgbi¥: dtnuman As
160 add.mornpreferdblved fAS ABONRYFdiely e thébBgliedc NMY,014832 (see

eg. indry CH2CI2 (8 ml ) at room tenperature under )
EMBL,¢a )auiagking the amdecids eacpded byexed . prefenably lacking

: e -at vernight, then it is treated with a
amm&s%?@?ﬁé%’?o ution of NHACI (20 ml) and extracted with

Et QAC x20 . _The conmbi,ned organic |ayer,are dried . .
8) a G, SEBeRh b el QL HE T A At PEE AftdB0rRgeProteins as
defindcbabine Gh@sr Pio ¥1 ash chromat ography on silica gel in
gradient elution (from petroleumether/EtOAc 9/1 v/v

the at?)&eoﬁrtomh? B%ﬁ?%kﬂg%?gﬁﬁcaﬂé%st\é%n@ of 831‘11 Retbrat %Qggbrdg%ristics of AS

ure conpoun oW n npounds were pr
160-liks ipnotetraas specified @bbhie anmdttzdidw. r eagents: Table 3
(continued) M Me MS/ ESI 446-448-450 [VH +

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

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 ID NO:3 or SEQ ID NO:23),
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1H NVMR (CDCb calibrated at 7.26 ppm d: 8.42(s* . 2H);
7.26(m* , 3H): 7.17(mt, 2H): 6.89(dd*, 1H): 6.82(d *
WO 2009415808, 79(d*, 1H); 6.14(dd*. 1H); 3.89(s* PCIH)P2008/006024
3.80(s* , 3H); 3.61 (dd*, 1H): 3.58 and 3.55(ABq ,
2H); 3.29(dd* . 1H). Me Me MB/ESI+ 472-474-476 [MH] +
NVR (CDCb calibrated at 7.26 prr) d: 8.45(s*, 2H);
7.34- 7.26(nt, 5H); 6.79(nm 6.68(nt . 1H);
6. 15(dd* , 1H): 3.89(s*, H)8 N 80(s*, 3H): 3.49(dd*.
that isirhi)zt;za( delefiod oA fudefional dedivative ofiaHproteindis(amy deriMdfive of this protein
C1.22(mr, 1H); 1.1 O(pr, 1H). M 0; / ESI .
haVlﬂQ@élwiﬂmgg)mﬂe}qfﬁ%%Q ohingr of Tt lanehiomal shasgetgpisycs of the
7.72(dd*, 1H); 7.54(d*, 1H);
“”mog'fﬁﬁ(‘%@" 7 01 (d* , 1H): 6.89(d* . 1H): 6.88(d*
, 6. 34(dd* 1H); 3.95(s* , 3H): 3.93(s* . 3H):
3. 91(s* 3H); 3.89(s*. 3H):; 3.82(dd* . 1H); 3.41 (dd*,

sl Bl S i

protei .36- 7.22(mt. 3H), 7.16(n¥, 3H), 7.00(nt.

EH), 6. 65(dd *  1H), 6.09(dd*, 1H), 5 3 1(br* s*,

2H), 3.93(d* , 2H), 3.54 (dd* , 1H), 3.17(dd*. 1H),
1.40(s* . 9H),

The determination of homology of amino acid or nucleic acid sequences can e.g. be
made by use of the program GAP (GCG Program Package, Genetic Computer Group
1991) or any other of the programs known in the art.

Isolated polynucleotides and oligonucleotides can be used for hybridizing at different

conditions of stringency.

A nucleic acid molecule can hybridise to another nucleic acid molecule when the single
stranded forms of both molecules can anneal under suitable reaction (“annealing” or
hybridisation) conditions (depending on temperature and ionic strength of the
surrounding medium) to form a new double stranded nucleic acid molecule.
Hybridisation requires that the two annealing nucleic acid molecules comprise
complementary sequences. Depending on the selected annealing conditions, the
stringency conditions, mismatches between the bases are possible without preventing

double strand formation.

The term stringency describes reaction conditions that influence the specificity of
hybridisation or annealing of two single stranded nucleic acid molecules. Stringency,
and thus specificity of a reaction depends, inter alia, of the temperature and buffer-
conditions used for a reaction: Stringency, and thus specificity, can e.g. be increased
by increasing the reaction temperature and/or 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
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1.30(nt, 1H); 0.68(nt, 2H), 0.42(nr. :2H).

(conti nued) (conti nued) Novel AS160-1ike protein, test
woper@Enssys net hods and uses involving it for tRET/EP2008/006024

identification of diabetes type 2 therapeutics The

present invention relates to novel AKT substrate

160kDA-1i ke protein (AS 160-1i ke protein); a nmethod of

identifying a substance al 4gring glucose uptake of a

cell conprising contacting a test system conprisi nE@_
variahies sre kkaws i the state obthieart Theegreaterthe degeesd simikarity or

nomoRiggifatieetayd Arlha R RE Rec R ke otk drgelit ot et
tempé‘@tdrewr Hﬁsrﬂﬁ&aﬁ&w p’;‘ro'ii'u@fs@d)f AUtk AcidsewltRthadd séqfbnces. The
| ucose upt ake of cell; a test system conprisi

relatl\@eﬁebtﬂbﬂo e gleic aqrﬁb hylidisaitien issdepeng@nk Baconding &ﬂ%eévne of the

single . G T I B e oA SEB oF The gene: ¢ e

RNA: RN¢\>®NAH:€NABB‘NA$]Z)$\I@FFcerTberlh%altldﬁFﬁrbﬂua@tdf‘yﬁeéxfer ¢han 100
subst ance i nprovi ng go ucose uptake into a cell; and
r

nucle@mféem@éeagthAsge@twn& FRbuating theanatiinel temperatiupe ape known in
Id
the argthdr} %Ztrelrzlﬂgghgfsﬁﬁorqg ‘1"{,‘%% #}ég gl rﬁu@%ﬂo&sg%@é’){:ggﬁlatlon of the
meltindj temperature Mepemcﬂ@t@n thierlesgtho wheeeidirhisomatcfidéee b&¥éwhd more
Heal t h Organi zation recogni zes three nmain forms of
importAindpet es: type 1, type 2, and gestational diabetes
(occurring during pr egnancy), whi ch have sim | ar
signs, synptons, and consequences, but different
causes and popul ation distributions. Utimtely, all
Conditionsef ove sttingehay t(Ard Hrisloveldastioh andehybaidivatian speicifigity) exist
unabl e_t duce suff|C|e 'nsulin to preven .
for eXﬁV’WE@ df @%@(E{@lsafwgés perferm g{ foPry empgraiykein -solution.
t
Cond 1885 b HidKIiAGsh L cORBRSE B f AP RSAI TrosRlibh Rbscess
0,1xSSsand 0, ‘r%ﬁ@Samd:morpartl cul arI y of insulin-sensitive
ti ssues conprising adi pose tissue, |iver and skel et al
nmuscl e, and varies widely; it sometines progresses to
| oss of beta cell function. Gestational diabetes is
In the%o'ﬁ'té)&rof b?esEéfﬁ‘?n\?érﬂioﬁttﬁEQérm *ﬁyﬂrhﬁ%ln%hnh@\/ ebN&fons of stringency”
insulin resistance caused by hornobne
refersﬁoe@ndﬁws'lfypﬁfle perfornancer ef thectlybadisetloh reaction and the following
treatab &nd are. usual

washifGbEAANR: APihichRi o Satdh SitiRes Syl BB finleentarity

typlcaﬂ?%rﬁéﬁﬁytﬁ'ldlﬁé‘d UrHe6hdiBs b | 's.Gcﬁ; é@ﬁdjlﬁﬂﬁé‘\‘&té Qﬂlen set of nucleic
betes can cause many conplications such

acids hgwgﬂhyttém skill pbtheaaverage arisgam enkaudable nlsqﬁmqis gahde found in
S
well KGGRR 175k 13 NGBt BT IR or SRmbiEh Gfifient Reptpeols in

Moledufdr BibRglyti RIpet Walep @08 A9, . é" g9 e.3mity ecRgse of
dialysis in devel oped world adults), retinal damage

(which can lead to blindness and is the nost
significant cause of adult blindness in the

yor P 8D S 5 PS5 SRS o s

invention is preferably understood to be:

Hybridising a labelled probe with a nucleic acid sample 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 oligonucleotide and sample (annealing and melting

temperature are in the following understood to be synonyms) over night in 50mM Tris
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may cause erectile dysfunction (inpotence) and poor
heal i ng. Poor healing of wounds, particularly of the
woReer01589an | ead to gangrene which can requi r e PCT/EP2008/006024
anputation - the |eading cause of non-traumatic
anputation in adults in the devel oped worl d. Because
insulin is the principal hornone that regul ates uptake
of glucose into nost cellsopromthe blood (primrily
nmuscl e and adi pocytes), ?lClency of insulin or the
pH 7 S,nmmtatﬁl vis 08, 10% D@dem Bukatpl 8yrsma/rokdenaturedsaiman or
for of diabetes nellitus. Insulin is rel eased
he"””ﬂrﬁ%’r%g&lﬁ ood by b- cells in the pancr eas in response
to rising levels of blood glucose after a
Washingafor 10 minutes,ineabbeatirpem tegpera res (about 2/3 is
the usual estimate, including nuscle cells and adi pose
Washingfon&0 mouées or bx@SOﬂhﬂ;%SlBSrattGﬁéCk(bobdthequse of
. di tes us,.is due to a conbjnation of defective
olsgoq%&g?‘dﬁssgfégg%t%annq.@mq tﬁ”?%esr? ime or reduced
insulin sensitivity of insulin-sensitive tissues,

Washing far&0 minufesitn BJx8SG/86\1eSDS #iefo4ntprdn e rase of
nant abnormal ity
°|'g°rm§ér%é“ egeg (f:ﬁ%b%ﬁﬂ%’aeﬁé@%ﬁ\ﬂtt?%ﬂrﬁ racterized by
el evated levels of insulin in the blood. At this
stage, hyperglycenm a can be reversed by a vari ety of

measures and nedi cations that inp i nsul
nEeqed b

In one erdIodiment; the ASIS0kegpretelgds SP ¥R rw:'%lﬁ@q'q gemprising,

esserﬁ%ﬁlm%ﬁnggﬁng of BPe6ndis stﬁ%S%FcilLé%c'e'm%E@QDtN 1 or of SEQ ID
nsul’n”sect et 'on mor erapeutic replacenent

NO: 2¥. “EQ@&ﬂtlaﬂlyta:bhenstlbgoﬁ’rnemmed:@asraroyeltﬂsanw datycoduygpa protein

di abe |sf|rsttr at tst nge
conswrggspﬁ e SRAUEePCe\PNCPAg d%ﬁ@@b@ﬁiﬂw SBEeREdGs andior N-
termlﬁflrs%%méﬁﬁﬁ Bf AndEE30, PHDOEIsIHD, HOgS7, él' @ 438l opedmino acids

step, It necessary, I's treatment’ with o
homotogouwsi arttedtemlagaigsto the protaim. |Thq1ieos&quermesmay r&s:ultalfrqm the

onl erately i alre in.t di,abet.i cs
geneliomAni i & TP se ! Rasie e Tesyica Sitedepr e} be needed for
the LFPrrfR%‘ﬁ%h'd?"t‘he E%téﬁﬁ%‘.@tts%é BaERa8Misahg, Sﬁéﬁ@é?, Ag-tag, c-myc-tag
g ucose [iver and to substantially attenuateé
or Flagatad.i n reS| stance. Adequate treatnent of diabetes in
early the stage, particularly inprovenment insulin
sensitivity of adi pose tissue, liver and skel etal
nmuscle, may protract, retard and/ or prevent
The fR41298 &ssteRIlogdud Qﬁmﬂi 56185 Br "R 86if BleYerodous b the protein”
object of the invention was to better understand the
refersiol anyuamindacidgviian és diffesentdtom thatemigioeedd docated adjacent to a

t abol i.sm n
naturgﬁf gmqrgpg &sf]ggﬁll%pc&rg’t lrﬁ d&sﬁgﬁﬁaﬁ'ﬁ{eﬁ ﬁla{a Csphf]t,(? (/atn%ﬁ' thereof.
Theret6td, She Wﬂeoqmeaﬂiﬂol/elﬁfen@@hi@s@fngséﬁﬂbéétadne”rtiét@rdogous amino acid
adi pose tissue and/or liver, which are the main
refers iosa proferewbichiis diffarest sam ani patusally@seuring ASJG8) protein or
oforrrB 2 and 3) of AKT substrate 16CkDa
sphce(\Z%t{rggﬁe(el so referred to as Thcl D4 or AS160, isoform
1) have now been identified by the inventors. In the
followi ng, the term"AS160-1i ke protein", refersto
ei ther or both novel isoforns of AS160 i, e.

A functional ofgractamgticef @veAé\&)?@%be PEOtEHECHNES a%hara?tﬁasﬂc of the
AS 1665k pr gﬁnﬁéﬁf%é 3!2%% ﬁé&’wéﬁln Egh Ei%st&’ é?}?:?\t?uhét‘?&%ﬂ ¥haracteristics

accor to iso
encompass, but are not limited to, e.g.: |ts tlssue distribution, its implication in insulin-

stimulated signal transduction modulation such as modulation and especially
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2 and according to yet another enbodinent, it refers
to isoform 3. According to a preferred enbodi nent, the
WOt2e0901508 160-1i ke protein" refers to isof or n®CZ/EP2008/006024

AS160, isoforms AS160, isoform2 is expressed in the

six main insulin-sensitive tissues, i.e. adipose

tissue, liver, skeletal nuscle, heart, brain and

pancreatic tissue (see Fig ge 2 A B). In contrast to

this, the isoform1l of ASl is predom nantly
stimuldtior of awsulin- siinmhletmi gloosse gptake, Adaodulatior andiaspecially

stlmulgﬁgéﬁ&gqy osp rg%?l oqu A?@dp?’i‘i %nxr(r)mﬁgg‘,zqtlogr@%lggpemally

stnmul%'ﬁ@h %ﬁ‘ aktisst P13k ﬁ-‘"lgq{“ﬁa%)@nd MEmERp@%agés Wodulation and
nsulin action is a hall nar 2 diab etes
especmwesmlulanonplo@tm trapslooatmofaﬁwal ﬁodhgalasraagwmvpran% the

oot hEa RSBl SRR TS ER Y inmstion gt A 100 ko

protelﬁ NAtEGL UTRY aRé aH?%@hérooﬂ igtemihtfional Whstanenstiosh le@be@aw ds
I nprove gl ucose uptake, and therefore i nsul i n

depictedripithe eontext ioh thia @pplicaticanand thesexperinaemighraswts given below.
the intracellul ar signal transduction pathway
i nvol ving AS1 60-1ike protein were identified which
al lows for studying interaction of a substance with

Accorﬁ troeéﬁ%l‘éh\éﬁ &thBodment ahedest sy@temas imay:eat A cell-based system
different levels, It could be shown t

is advantagaauss beaause B@llengiar ea%amu&ft:atm ‘PfethﬁttPﬁ‘gs)tsée'ﬂM

ropaih i ALt SIS SR RERALY . AN 59 Bbonens

down§tré@aast .inddilipxpreddeastyearh fve upstreatroofSAS 0BDHike Ipmd)teln, as these may
overe cg)gessn on of AS1 60-1ike resultg i n enhanc

be used amerdardeidatedtra sgnahindicative forl altsra r%#ﬁﬁwtaﬁﬁ of a cell.

i ncrease in glucose uptake. They also found that a
Examipkest ofg;ellsesmmablmimthﬂ@m&xt@@ihe Reegendinvientianynelede ydiout

it s S SO AL P55 Mk b B pERes supc

C5N, @a%l@ez fGapmslal ousINICRMEC deID,| CHOBRKI ooo&momsayabj\m EAHY,
herapeutic for the treatnent and/ore[grevent on

EAH\@Baﬁe %&,,Gbl@ R &ennANM A2 Hi20c R akzt! Hé@AJy HACAT A131, HEK,
h I
e L RRRCHEE . U e kel b vec 17

IEC 1'8”DO|¢<‘élt rIQISSQ' KNEIEASMQ 9] &ANt1YISs l\,erQYttllJpMCIFFWgMNEL
ucose) m be beneficial for the |dent|f|§ﬁ$ IQS

MRC%, Ml tHe4., GJQ 54N NBEH hguros), Mt B ReNTLGP i R19, primary

neurog@'g?l?s gﬁ“?‘rqa rhé?w £l ?ﬁnrhg urﬁ?éhrbg n?arﬁHJ%?ltaﬂnﬁﬁ/oPlasts

particu arI crea g, glucose uptak
prima@ bipdestes! bahw‘ryﬂ(eratrrwcyfegs SF@oSdeTm $DySWVh480, SWU-2 OS, U-

treatnent or preventi di abe Therefore
378, Ur9e37pw@gmﬁmw%ﬁpm?épg\ﬂneeﬁ ét%effw'@?)?%gﬁ'&?feaknowf‘ to the
dentifying a substance altering glucose
one &%{‘nﬁ@t@% or GLUT4 transl ocation of a cell conprising
(a) contacting a test system conprising AKT substrate
160kDa- 1 i ke proteln (AS1 60- |like protein) with a test

subst ance, and(b nt|f est. subst ance, a
HoweeBa A abl e PREEReRds I Aol SRrins i-egRRaei tBsue such as

adlpots[93|%§h8‘3mér°§ké1é At éﬁe iy Steir&ieim, ri/%sé}ul%i'r gﬁﬂioth muscle and active
Icative for a tered glucose uptake of a cell.

mamfhéiry gtaindg potfecaldy shpletd enescle, adipose phliveresioeaitasse afe the main
msulm cFep%n%Seﬁpcel \;/)%rs]tn"\?he Mathmaftan body. Particularly suitable cells include
skeletal muscle cell, adipocyte and/or hepatocyte, as these cells might best reflect the

response to a substance in the tissues relevant in type 2 diabetes.
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change, either increase or decrease, of glucose uptake

of a cell. Preferably the glucose uptake of a cell is
woi20ev@as8d. I n the context of the present i nv@aTiEPR008/006024

the glucose uptake of a cell is altered, i.e.

decreased or increased in conparison to a control, if

the glucose uptake of a cell contacted with the (test)
substance is significantlyohower or higher,
respectively, than that of the control (e.g. the sane
cell not contacted with the (test) substance). The
person skilled in the art knows statistical procedures
Cells titatase esftumdiidinestiyt fram\anl arsimatioe agpeysoh iacakhbwn as primary cells.
di fferent from each other such as Student's t-test
With tpiexscgalipe of seaie ¢aldines desiveddmindymoyyrs. SUPELRITEaReRR! cultures
[
nave [fFH8038Bspath AeP BT RuBBer of ERBLIcRon BUIARGE Sells yndergo the
proceks ofisehescancklénd/stoprditidima Whilegenteraibastaibitty Yiabitity. e
preferably to at least 150 % 160 % 170 % 180 % or
190 % still nore preferably to at | east 200 % and
nost preferably to at |east 300 % of the control. As
An es%l%hkjﬁg:r%?t’(&tal 20 def§inkliRAl ?@ft.flre‘arth@rﬂlﬁgttb ??olﬁérate
abetes It is partic y inporta di f
mdeflgitely(wbeumrekgh méndummstaltlonm;ceimbberate madiicagion, such as artificial
Accordingly, it is preferred that the net . th .
expressioal b pmisiass gBnen LM Gt Tirests el SsteBlipiatEreblines
repre?éﬁt?fﬂlé‘ Bf pBﬁ%ﬁ?Jr%ﬁle;bébCéﬁ@ﬂ'@ QithirehedkntvAsags R ke skilled
at least one, preferably at |east two, nore preferably
persoatto|setext a $uiteblecelhtingé.east four or at |east five or at
| east six insulinsensitive tissue(s). Exanples of
insulin-sensitive tissues include, without limtation,
adi pose tissue, liver, skeletal nuscle, pancreatic
Accor*dkmqn dWl‘é‘Fé*er RbOMREH @frthérm@rhudwml &@1135% &tinee A cell line
However, the six main insulin-sensitive
isa popaI@tJes cellaarqmtad inscdture ithatrarelagrivedi framsanc therefore

genetg%a %Wi}r%w%f%ggﬁ n&o&ﬁﬁwtg:nc tqs;%foﬁ'e IA?g&gglJle@%éﬂ Imtegeare L6 cells

(see EMQ%%?%EK' Zglpéﬁlsu(@hﬁ@ylmmiﬁn émyorﬂﬁmdrfe\w,, 3Thee’s (murine
four, five or six or nore of these tilssue

embmlpbb@hla%tgm&H@mllét(ahlmm@nswégw@w)beg%7 Gells (African

aoorERREHERELFhs S HE LRyl o 6985 i sumacar

cells &h Desellfleukgxrarm)] BHKaz cell (ha&dstpﬁaermaslﬂdaey|fbreblast) and
art, brain, pancreatjc tissue or skeletal nuscle. If
MCF'@IQ%'@S(BUG}ﬁnaW@a%CQﬂQeé} ed, preferably increased, in
two tissues, this could be for exanpl e, adlpose
ti ssue and Iiver; adi pose tissue and skel etal nuscle;
or liver and skeletal nuscle, or any other conbination

Prefefredtosll linkstdiekeletalmuscle Nisugr ion aeipose tissukiinslude véthout being
.. listed above. If glucose uptake is altered, preferably
limited {gerefed, in three tissues, this could be, for

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

Adipose tissue: 3T3 adipocytes, brown adipocyte cell line HIB-1B), line F44-2A, those
disclosed in US patent NO: 6,071,747.

Liver: BNL CL.2 (mouse, BALB/c), BNL SV A.8 (mouse), RLC-18 (rat) WRL 68.
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exanpl e, adi pose tissue, |iver and skeletal nuscle or
any other conbination of three of the above-listed six
WOrRada015898ul i n-sensitive tissues. |If glucose upCalEP2008/006024
altered, preferably increased in four tissues, this
coul d be, for exanple, adipose tissue, liver, skeletal
muscl e and brain or any ot her conbination of four of
the above-listed six nmain bgsulin-sensitive tissues.|f
gl ucose uptake is altered, preferably increased in
A parfi¢ularly praferred OleH||IQecﬁm¢Dmﬂ?§S'rfgoa geragpding nisafeens 2 of AS160

oo ¥4 b8 e ASEIGLPhe  yH UaREbpo to

AS160mikB) W@%Ldéparsﬂéﬂiﬁlnﬁbvmd Bﬁéal@ést Tregtyon theckitérnatiorsl Recognition
present in adi pose tissue, liver, heart, brain

of theﬂaemsetanf Microergapisaaifastee Susposassel Ratgnt &aﬁqd%?tawe

e §SRESIE g P RIEBEH T Lo 29U0808h Gk oS,

Inhoff@ﬁlsdrélise 765, (B8 124/Btaunséhwelg] GERMAN Yieingeb tHeaaceession number
preferably alters, nore referabﬁ¥ i ncreases, gl ucose

DSM a&%& (efarradsiasas benGL Y hmye-telf-88 160-tkhed wascdgnosited on June
20, 260P i .e. adi pocytes, hepatocytes and/or skel etal
nuscle cells. If glucose uptake is altered, preferably
i ncreased, in one cell type, this could be, for
exanple i n adi pocytes, hepatocytes, heart nuscle
I s, neuronal cells pancreatic ce

In ord@kécp sereenifns 65d 6PdlkesProtgin g %%@eqa@lyaﬁe%f 5t f%tlé\éd% mediated
eﬁectgrﬁ\fe%gﬁllté’ obf3f ﬁlgﬂ thé %fér\é@néﬁﬂc%] néd/ &Qﬁhné May 5€ebfhpared to

exanpl e, I pocytes an epat ocyt es;
thoseabtpiney tvwith thedsarkelcetl ahenbu;td!aekmg lal mtroductitﬁ'pat a)gynescodmg for

As 168 iermiptere i Oy it foni G eg s dBaP It UndEr fe Budapest
Treat% Bﬁ‘{bé nnt% IdriaY Retcbéﬁ’l?@ﬁ d$hd pepedit %b%@rook%ar%r’ﬁ%%?the

e is tered preferably Increased hree cel
Purpdsyepecﬁ Pa’cemtsteUdrebat thec'Desstsais! Samanlupg ypnddikroorganismen und

ZonJGhE RSN NPl BhEE 15 B2 Sl PRl B RN

underﬁh@%&bssuentm&n&mm ACOPB8DI (Fefefradithiasd 6-CIWRfMPE-tetR) on
|1sted above. If glucose uptake is altered, preferably

June RAc2@d&ed in four, five or nore of the main cell types
as |isted above for the six main insulin-sensitive
ti ssues, this can be any conbination of four, five or
nore of those cell types.As detail ed above, the nethod

Both @éll firss QL@VGEUmyd?MRV/%1 60-liles bn@ Y HL e UTAMRyd-&itRY have been
60-11 ke protei'n. Acording to one enbodi nent

prepa(re@ asaemalte in Exeraplp, 2. AEdy-sunieapzed.dha teaekdlingggpressor (TR)

was ind LR BARNAZ B S CRwifnakR)) piBgooe inel ane ot sites o

pIRESPGroRZad shaWi GPFighiréBsidigainpl RESpUrd2/HR whizhewas (raeefected into
al so Figure 1) ccordi ng to anot her enbodi nent

L6 cells érat @keﬂstaifmmi@gse"s o] Mﬂxp@smg)%uﬂrayt‘d@rﬁ Gy T4myc,
descr tfe%"h%gng%? alié(?(L[@dL'%Jgf zﬂrﬁgc), \ﬂ{gﬁé%a Ii'k%é;ells pCDNA5

ari so he” sequenc S exon
vector (Invitrogen) contalnlng 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 to the person skilled in
the art.
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Addi tionally, further nutations may be present as
detail ed bel ow. AS160 (AKT substrate 16CkDa; NM 014832
wOo(2EMBLFg08was originally identified as a subst PE&TEP2§08/006024
the protein kinase AKT in 3T3 adi pocytes (Kane et al.,
2002). Additional studies denonstrated that AS160 al so
plays a role in skeletal nuscles of mce, rats and
humans. Insulin, contracti op or Al CAR
(5-am noim dozol e-4-carboxam de 1 b- - ribonucl eoside,
CAMP- dependent protein kinase (cCAMPK) activator)
i ncrease phosphorylation of AS1 60 on two sites (Ser
For cHi6i@atisil cENg nfehZbe \WdWh anidembintsifed at bardppropriatetteffperature and
predicted for AKT phosphorylation (RXRXXS/T) (Kane et
gas mixture &ypically, 3V °6r, ﬁégz ) im @aﬁajrlecwbatﬂsfédturg qopgditions vary widely

for ea%f\ ciseﬂr}ﬁge glrh gﬁi@i}e fa%rlpd\ft?cir{&nfﬁg Q e lélgéﬁ{:?lgg}bfe can result in
dlfferé}’ﬁ'ﬁlfeﬁlﬂw;idsatﬁélhglﬁxﬁﬁbssbﬂ nBide fesrmtteniperateee ahddaisamixture, the
provi de evidence that AS160 |i nks SI gnal s downst ream

most gemmaniviveried factphLsyliire systems isdhe gpwth nedivn. Becipes for
grOW'[ﬁ'{llT%-al I(céﬁtr\garg:m %I—{ )gltg&%%)cgd%gﬁﬁgt«&?t Wtﬁ ?ébtbn% "aﬁGLiﬁg‘fBresence
of othiempatriesd cGiripbhentsa rfaitibictics ayan(dso Ibesaddwtoahe grﬁ@ﬂS edia.

Amongst 1 BaPasEmgRiRualsns GRTIPA LB FultrGaeNs ave media changes

t [

and pREsGRG cels bRE1Hy SEAcREh df BuREbIE RO IS Kbl RS skiled
persofZei gerer et al., 2004; Sano et al., 2003).

Experinments with nutant AS1 60 (containing 4 mnutated

phosphoryl ati on sites) showed that G.UT4 transl ocation

is markedly reduced (Sano et al., 2003). Additionally,

f fi [

The c%uolr”&,(«éI gﬁgzgaﬁgl o€ %Fé‘%“éfﬁié't'??#g{‘% (;Q?PEE ithe té’é%@bfén%f the
inventicnf Thertes? system haygem ocatachidi mgansneet of s'@bdfr traasfebted cell or

cel o1 pBSBHTit oAbl 8 (ERER D SR EREES) Bec
transf@éﬁ@n of rahBRCAUARAtHIBNG yiblke sﬂé‘ﬁlb% wgﬁésﬁﬁ%@éblégtréﬁé@ﬁt) cells or
acids 678 to 740 are m'ssing in conparison to th

cell linemdmansient celhlines m{ﬁeebth@sswwamfothb;tram@eqm/esen
M 014832
extraqlfolti AR AEF st e i Piss TaRuiL bt ingb Rl Sicsh 1o the genome.

(silent) and nt 3827 (Ala - >Val). In addition, the
cl one of Exanple 2 contained a 3 bp deletion (nt
2594-2596) that was al so found in human pl acenta cDNA
The tramsgaees can henatioguesdind®ie cells by Ayadght ekrieans dnewa to those

oonijsh e LR, A i O Rl R DRADoning

technicRigstweIl KG®EN P tHeear Hid mtrtsduanglameégprébﬁngld hudleiegidid molecule
sequence of NM 014832 (EMBL). The resulting

can b@é@@éﬁ@en@%w aad expressrhe tiensgenes Q@E@ambm@ar@jeqtgd using

any agb?éqed? R'ééi g@%&%%l%%q%té%g UREH o BeRLfdahE 06 REMbporation,

calciubT BRASEITE CoAGTRNATIOLARGATIEABOHEE iGBASEREhod for

GAGOCGGGOGT CT.CAGCT CA TAA
introcGeaa T EREANEIET BUE ATEFEENSSE] GAPSIEA TERERBE P APy be

20aptIT T TEFoHH0T FESIRABAEFOCCAGGCOCAGCCAGAAGCCCGAGGCRG

As used herein, vectors are agents that transport the transgene into the cell and may

include appropriate transcriptional and translational control signals such as a promoter.
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GCGEECT GCGEEEECECCEECEECCCGAGAGGT GATCCTGGT GCTCAGCGECECC

CTTCCTGCGT TGCGT CCCCCCGCCEEECECT GEEECCT CCEEEEECACTAGTIC
WOREPABKISACCCAGCCCAACCCGECGEGTATTCATCT TCGAGCACRAEEPANA G024

ATATCTCGCGCTTCATCCACAACAGCCACGACCTCACCTACTTTGCCTACCTGA

TC

AAGGCGCCAGCCCGACGACCCCGAGT CECAGATGECCTGCCACGT TTTCCGCGC

CACAGACCCCAGCCAGGT TCCTGATGH EATTAGCAGCATAAGGCAATTATCTAA

A
VectmTWm@malr RATIBAEGOGET TENTRCInducible

AACT GAA! GA1A FCCACAA%S
or corAstltut%/Te general or cell Cg{lc nuclear or cytgqlz;smlc Specific promoter.

o 1 A S i

the |leBIRECrGNATY SALGGCITGEEAEAN

o A eSO e

lncluo(és the transfer of a selectable marker to the cells. Suitable promoters and
TTGAT GAGCAGCAGGAGT TTCGGT CTCGGT GCAGCAGT GTCA GCA

vectom®$mmmﬂmmqmwm
GCGCACCCAGTCACGTCCAGCCCTCGGACT CGGAGAAGAACAGGACCATGCTCT
TCCAGGTTGGGCGATTTGAGATTAACCTTATCAGTCCAGACACTAAATCAGTTG
TG

In geg@%%TEFTMAWWWEW@@mﬁﬁW%Mn the
transgmsmgeimahw Y imatienatectioprells are
9fOWﬁﬁAW&&w%W&@%W&%M%&W“

Transfected cells exhibit resistance to the selection and are able to grow, whereas
GAAACAGGCCT TCAGTACGGECGGECT GCCCT GCAGAGT GCCAAGACGCAGATTAA
non-trosertTGaeitPanaenaTaChermPIgsIoA BRIRSHYE TaATBIAACAGA

purorfeie: AERIG- RN RS SV R B I RS ISARIES 1

purordycin, zeocin, aminoglycoside G-418 and hygromycin, respectively, and/or any of

CAGATAATGAGCAAGCT GACATCTTTGAAAGAGT TCAGAAAAT GAAGCCA!
the setective markers used in the Examples. However, other selection mgﬂgﬁs known

to theé%m%ﬁawsm TGHHTTTACACCTGAGGCAGCTGTGTGAAGT

In the step b()?AA CGJ%%%%@“@%%T&J&%H&%%@ as a

su bst%ﬁ_éé' WW%@T@WWW@EWHH%
glucospaptTkeeiassitdhesignacuryteramnaiabla sionet whighdsdadicative for

alerd s aRe LRIER G S ARNE B PR RGP PR ERRRIAGPES” Part o

the inbulin-stimulated signal transduction relating to AS160-like protein. Particularly, it

CCTTCAGAGAAGGACTACTCACCAGGGGATTCT CCACCAW
may hethecderieef rhaserottationei A5 1ebocAKdaGeR inase)

or M%H%%Wﬂwwwm%mase in

glucoS8uptaWel fTACAIBGAT GGGAGEECT CAGGGT GTGCGT TCCCCTCTGCTGAGEC
AGAGCTCCAGT GAACAGT GCAGT GATGGAGAAGGGAGAAAAAGGACCTCATCTA
CCTGCAGCAATGAGT CCCTAAGT GTGGGAGGAACCT CTGT CACT CCTCGCCGEA
TCTCCTGECGECAGCCCATTTTCCTCAGEGT TGCT TCTCCCATGAACAAATCTC

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.
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CTCAGCAATGCAACAGCAAGAT GGAT TGGACAGGAACGAGCTGCTGCCACTGIC
CCCCCTCTCTCCAACCAT GGAGGAGGAACCCCTGGT TATATTCCTGTCTGGGEGA
WOCEATIEARISCAGAAAAGAT TGAAGAAAGAAAGAAAT CAAAAGAACPCARBERA®ENT6024

G

TGGAGAAAAGCTATACACCAACAAATCTTGTTACT TCGAAT GGAAAAAGAAAAC
CA

GAAACT TGAAGGAGCAAGCAGAGAT GARCTCCAGT CCAGAAAAGT TAAATTAGA

Prefemmmmmame&maﬁmmmmmmMmmtm@m 2 and/or
3) exir 3300 BRSO RIS RRRTRESUBIS A SR Aikp Brtein.

GLUTWAranslocation to the plasma membrane, GLUT4 distribution in a cell or glucose
GAAGGAGTTCCCAAABAGTCGACGAGGAGAAA TTTGECAGTTTCTGGCTTTAC
uptakg by a cell. As could be shown in the examples, all these signals correlate with

the gIGaoSe Upiaks o 3 cer, preferabry a Cdlf 6t an s Hir-Eedimué atedscT

AGGAACTTTTGAAGCAGCT CACTGCTCAGCAGCATGCGATTCTCGTGGATTTAG
GAAGGACGTI TTCCTACTCACCCTTACTTTTCAGTACAGCT TGEGECCAGGACAGC

The é@m@ﬂm@w@m@mmmﬁﬁﬂ@@mm@m@m$m amount
of thisyRiRieip s RAica i e ACREABIRlSr (e FRRURL G NS IRIEiA g fncreased.

the glécose uptake of a cell, particularly an insulin-sensitive cell, is increased, too.
TTCCTCATGTATGACCT CGGCTTCCGCAAGCAGTAC
Methgds of determlnlng the amount of a particular protein are known to the skilled

persoﬁ%%ﬂ%%g%am%%FE%m%g&m%m& which
may WAEWW&FM@W@EWT@M&WVMM in
the Examplescidternativebicrn@ntcACASPdke reeraciatal o petsanalggiipody may
oo R GRBen i oot o s g pproon an cetected by

enzyrGEARREABORIIAGEGAREA S AN RIS TN AT BRAATEGREASCIET

G . .

fluoreaggperngativpiethes! Fet NG RARCALGCTACCTGATATGAATACCTCTGAAA
TGG
AAAAAATTATTACCCAGGTTTTTGAGATGGATATTTCTAAGCAGT TGCATGCCT
AT

A variehGaTaBaATECHOITUERETTOVGABCREGHECAN GeGRRATIOTqUEATIAT theC@ount of a

given Ripieim FRGARARH BRGS0 D RIBaIRRL R SARIAEE Such as
an ELW%%%MT%@MW%M@%Wr flame
chronGtogERMCEItamatiNalyCTTE ABR0BNCASAGACdiIkeAnRITaTT beadetermined

by & RYRHEiZRUER APRNR QUARYEEIC S ApEAIAS R R SRS atg mount

of pro@em Such methods are known to the artisan and include the dot blot
GCTGCCCGCGGATGCTCTAGTCAATTGT GACCT GTTGCT GAGAGACCTAAAC

hybndnz@@mm@mmmmm@mmmw@tmmmmwm RT-BeE medpd.

am no acid sequence via EditSeq (Lasergene) (SEQ ID
NO 3) of novel isoform2 of AS160 is given in the
fol | ow ng:

An aIMﬁE’ﬁﬁ@ B ERBIPL GREPAETASPHRGHREHRSTINYEYEeRIAIdFRK T RiMd/or
phosmmetmmﬂﬂmmqmﬁpa RhopRPeticnmfdhepg proteins

s indiegfiveforgliaRss WPIEkenSiRe oK PrARBISS I RRNOBRRRIS,

increadddythe glucose uptake of a cell, particularly an insulin-sensitive cell, is

SSI ROL SKAAMWK PSKDNEDAFY| EVLY VTHKKAPSSL | DIDC
lncreq\m too. Metho% }?determEinf%g tws%nount or degree o? Kﬁ‘osp%lory ation are
FSLHEQQRL KI' QGEQRGPDPGEDL ADL EVWPGSPGDCL PEEADGT DTHLGLPAG

A

SQPALTSSRVCFPERI LEDSG-DEQREFRSRCSSVTGVQRRVHEGS(KSQPRRR
HA
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SAPSHVQPSDSEKNRTMLFQVGRFEI NLI SPDTKSVVLEKNFKDI SSCSQE KH
VDHF

WOCHICERESPEPG.SQYI CYVFQCASESL VDEVM.TLKQAFSTAAAPQBAIRTEIS K 6024
CEAC

PMHSLHKLCERI EGLYPPRAKLVI QRHLSSL TDNEQADI FERVQKMKPVSDQEE
NELV

| LHLRQLCEAK(KTHVHI GEGPSTI SNSTI PENATSSGRFKLDI LKNKAKRSLT
SSLENI FSRGANRMRGRL GSVDSFER! LASEKDYSPGDSPPGTPPASPPSSA
knowN\ tHRESIIGDPREIORRIRAI include the use of antibodies specific for these

HTFSHPPSSTKRKLNL QGVRSP SE DGEGRKRTSST
phosphorylated proteins as detailed in tﬁeLIJ:'xR%aes.QCS CSNES

VGGTSVTPRRI SWVRQRI FLRVASPIMNKSPSAMQQQDGL DRNEL LPLSPLSPTME
EEP

LVI FLSGEDDPEKI EERKKSKEL RSLWRKAI HQQ LLLRVEKENQKL EGASRDE
A furth&ERiectable signal may be GLUT4 translocation to the plasma membrane or

GLUT\%IQ'}I%%}/I% In aEc\eLIII as the b%&'%FéA § trans ocatlo LLtKEﬁJ/%SlsR 5‘%::}{%‘ ive for
gluco%%YWWN@%&Q\&¥@%W&%@%W&BEHWJ neY&hs$dy, the

gluco%ggbta%mﬁié. BelE\@EYIth SF s AGVELIDHAS EtTYEEall. KS-inorERsEeRIaY.
Methqdssplg eierainiia QbR IRPERISG cibe RIASPAFTFMEAReE &L GHY T4

distriffB¥h in a cell are known to the skilled person and include the use I\éc tagged
DIl FL EVI FKVALSLLSSCQETLI MECESFENI VEFLKNTLPDWNTSE

GLUT4TIOWEM- cell Western technique or in a ACUMEN technique. These methods

%/%\Kgé NEVE dI—l\{ }ﬁq%%%()%%ETL EKL ERANSQL KRQNIVDL LEKL

HTKI QALESNLENLLTRETKMKSLI RTLEQEKMAYQKTVEQLRKLLPADALVNC

DLLLR DLNCNPNNKAKI GNKP As 160. isoform3: In the gene

encodi ng novel isoform 3 of AS160, exon 12 is del eted
A|temabwpb/r glicosefuptake ehacall asulsibedatermingd, exgdby using labeled

sucoff 3435 e LA e Lo Ta0a e HET Gt o

rad.ofa%ﬂuermosée 9gtes PHArdf @16t flaibréssnee riSikars.(Sudh lab2jed glucose
given in the follown DNA Sequence_encodin
ora Iatgejed,glm:qsp desivedivesingly Nghogtzl)mltatlon 2-fluoro-2- égeoxy-D-glucose,

2-de@%%@%@@@€@%@&%ﬁ&@w

deoxwmmmmmﬁmmmples

GGACCACAGGACCACGCTGCCTA

As detfiddabovdXehd ST SRt HVERIPRaT HEsOMM cFd &R0 Bbias
GGOGECT GUBEEGCECCEECEECCCGA

subsmmewmmmmm@@m@rmmm a patient

S

conchﬂTmTMm%QMr lucose in the blood of a human is between
CGACCTCACCTACTTTGCCTACCTGATCAAGGCGECAGCCCGACCGACCCCGAGT

35 ammmmwmose condition is a condition with glucose

conc%W%@ﬁéﬁ?W@%ﬁ?ﬁ%ﬁused for
the method of the invention may be at least 10 mM, preferably at least 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

medicament for a disease other than type 2 diabetes. Alternatively, it may be a known
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ACCCAGCAAAGATAATGAGGACGCCTTTTACAACTCTCAGAAGT TCRAAGT CCT
G TACTGIGGAAAGGTGACCGIGACCC
WOROMAESMECCCCCCT CAAGCCT CATCGAT GACT GCAT GCAGAAGPTTABSIS @05024

ACGAACAGCAGCGCCTGAAGAT CCAAGEEGAGCAGCECEGET CCEGACCCAGEAG
AGGACCTGECTGACTTGGAGGTGGT GGTIGCCCGEEGTCCCCCEGAGACTGCCT
GCCGGAGGAGGCT GACGGECACCGACACCCACCTTGECTTACCT GCCGEEECCA
GCCAGCCTGCCCTGACCACCTCT
TCTGCTTCCCTGAGCGGATTTTGGAAGAT TCTGGECTTTGATGAGCAGCAGGAGT

chemitalrgaapoTatEpEyadmmNGichade a therapeutic effect. In another

embOW@We a n%or%o%%%%@%%%mal

comp&ldE T CCGACT CCGAGAAGAACAGGACCAT CCTCT TCCAGGT TGEGCGATTTGA
GATTAACCTTATCAGI CCAGACACTA
AATCAGT TGTGCTAGAAAAGAATTTTAAAGATATCTCCTCTTGT TCTCAGGEGTA
TAA AGCATGTGGATCACTTTGGECTTT

In an@%@&i@%@%ﬁ%ﬂho%ﬁﬁAg&quﬁg ?TéATL%stance

is proU—i@é@@TGA oAt AAW ANCOHSRE S ESAM Sbuveraries
i ‘ ehsso@sseaiiedfroncany of

oty SRR SRR AT el B tiecs o

have Eeé'ﬁ' RFérséd BHASaiRd tolal Eemistry techniques. They are especially
GAAAATGAACTTGTGATTT TACACCTGAGGCACCTGT GTGAAGCCAA
smtatd; foxdigiciiracabpirigsseaningcthey may be comprised of chemical

comp AR B AT AT AT A pANRERAAAARRGEEh s o

plant. MWW@RW@@T@MTW@@%@@AM&W@@MWS
G, CTAACAGAAT GAGAGGT
preferaRiyeeIaRcA W?@%M@M@@PA@C
A CCAGGGCGATTCTCCACCAGGGACAC
CGCCAGCGT CCCCACCGT CCTCAGCT TGBCAAACGT TTCCCGAAGAGGATTCCG
ACTCCCCGCAGT TTCGAAGACGGGCA
AdvarGagaaasly CheCoAboaATEhe rasstR @SN EABASASTTHENATTTINGOABBATS system

e.g. in%ll.%r?\g rogotl%a‘piatmgzmg a r-lg)goilc liquid transfer system, e.g. using

microfluidics, i.e. channelled structured.

In another embodiment of the present invention, the method is carried out in form of a
high-through put screening system. In such a system advantageously the screening
method is automated and miniaturized; in particular it uses miniaturized wells and
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.

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 software, liquid handling devices, and sensitive

detectors. Through this process one can rapidly identify active compounds which
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TCTGCTGAGGCAGAGCT CCAGT GAACAGT GCAGCAATCTTTCGTCAGT TCGACG
C ATGTACAAGGAGAGTAATTCTTCCT
WOQQNBIESIE CCAAGT CTTCACACT TCCTTCTCTGCCCCT TCCTTCRCTBPODSTT6024

CT TTCCTGAAAAGCTTTTACCAGAAT
TCAGGTAGACT GTCCCCACAGTATGAAAAT GAAAT CAGACT GAT GGAGAAGGGA
G AAAAAGGACCTCATCTACCTGCAGC
AATGAGT CCCTAAGT GT GGGAGGAACGHCT GT CACT CCTCGCCGGATCTCCTGG
CGGCAGCGCATTTTCCTCAGGGTTGC , ,

modulste pqaricdanbinmaleradaecpeiimEw rediputaica sabstanse alissogdthe

ool PR EECAC GT o0
9 GGAGGAACCCCTGGTTGTATTCCTGT CTGGEGGAGGATG

ACCCAGAAAAGATTGAAGAAAGAAAG
AAATCAAAAGAACT GAGGAGCT TGT GGAGAAAAGCTATACACCAACAAATCTTG
TT ACTTCGAATGGAAAAAGAAAACCA

In esseacAdnTSVsEYATERRrEREIdrOlechatargr@manttof xretimeatsidata on

the effegh 8 A RS A URSHROSER ARAREF ISR REaR R ElalR e tme. A

screen TRARSTESMERFSTIAATd R @Xpefinment AVIER-AAMJIA DTEA [USUEI Testing a
CTTAAAGAAGGAGT TCCCAAAAGT CGACGAGGAGAAAT TTGECAGT TTCTGGCT
scientfficTaypathesisizie-nighallthigaata may subsequently be applied.
GCCTAATAAACAACAGCCTCCTGACATATCCTATAAGGAACT TTTGAAGCAGCT
CA CTGCTCAGCAGCATGCGATTCTCG
TGGATTTAGGAAGGACGT TTCCTACTCACCCTTACTTTTCAGTACAGCTTGGEEC
For HTS, ces_eGpadingASTB0-AREDTStein or a nuclelc acid coding for the same

CTGAAAGCCTATTCT TTGCTGGACAAAGAAGT GTCAl T
may be segsraa-eseplatauef@aamulti weli p ate e. g a 96-well plateGq'hen the

coll G AR AR R TRCAA O LEMATERS 1A GHAERAERD Shfulate

and gERAEE GRUNGBACASTECIG GHNACASTEARELABOCE CTHE QST GABTIIFCe may
CACCTTGAA

be diffSxA T A CEeRGRETS Afeler GerirerbaiaR ehas passe to allow
gener%o%qwﬁgT%Jm !é;arre taken across all the pl_late S wells either
AGCCAGAGTTTTTGATATTATTT T TCT TCAGGGAACTGAAGT TA
manualiyConly @AGaCTIAET GAGCAGCCAAG
AGACACTTATAATGGAATGTGAGAGCTTTGAAAATATTGT TGAGT TTCTTAAAA
ACA CGCTACCTGATATGAATACCTCT

(

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
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.

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.
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GAAATGGAAAAAATTATTACCCAGGT TTTTGAGATGGATATTTCTAAGCAGT TG
CA TGCCTATGAGGTGGAATATCATGT
WORUPATABEAT GAGCT TCAGGAAT CTTCATAT TCCT GT GAGGAT AT BARAMBNT6024

G GAGAAGCTGGAGAGGGCCAATAGCC
AACTGAAAAGACAAAACATGGACCTCCTAGAAAAATTACAGGTAGCTCATACTA
AA ATCCAGGCCTTGGAATCAAACCTG
GAAAATCTPTGACGAGAGAGACCAAALAHGAAGT CTTTAATCCCGACCCTGGAAC
AAGAAAAAATGGECTTATCAAAAGAC
AGTGGAGCAACT CCGGAAGCT GCTGCCCGCGRATGCTCTAGTCAATTGT GACCT
GITGCTGAGAGACCTAAACTGCAACC

AutoﬁWﬂWM@@ﬁW@@ﬁM@§§%@p€%&é@robot is often

NQ 22) The tranpslated am no acj d. sequence via EditSeq
respoppiblafQfdndsh pgtt@ PIOCRES o¥eT the 'H%W@P%L#w'ag'ﬁea%?@w@ﬁ*@@ffom

creatipfi ol R, (it bRV s WA cabot pan ysyall prepare and anayze many

plated SimMiltdhEbBRIRSIUfPIeAGREEAINYARe data-collection process.
EVI LVLSAPFLRCVPAPGAGASGGT SPSATQPNPAVFI FEHKAQHI SRFI HNSH
DLTYF AYLI KAQPDDPESQVACHVFR
ATDPSQVPDVI SSI RQLSKAAI\/KEDAKPSKDNEDAFYNSQ<FEVLYCG<VT VTH

w i R SN GT B etem n tipr
subst&nce for improving glucose uptake into a cell, the test system comprlsmg
PERI LEDSGFDEQQREFRSRCSSVT GVQRRVHEGS(QKSQPRRRHASAPSHVQPSD
a gened QvRIFET BLHSIRIEHBY RDA=KRE IS tEROR(EA 60-Nkdpfdtein) or
| CRESPEPGELSQYI CYVFQCASESLVDEVM.TLKQAFSTAAALQSAKTQ KLCE
functiogghvarentihersef; BadYPPRAKL VI
QRHLSSLTDNEQADI FERVOKMKPVSDQEENEL VI LHLRQLCEAKQKTHVHI GE
an indeeible IpBNSTIEENMAVEBEREtimIlakle expression of the gene,
NKAKRSLTSSLEN FSRGANRMRGRL GSVDSFERSNSL ASEKDYSP@ESPPGTP
wherdii\th&BEGANOhFHEADEIBRKE BRIRAIn effects a detectable signal.
HTFSHPPSSTKRKL NL QDGRAQGVRSPL LRQSSSEQCSNL SSVRRMYKESNSSS
SL PSLHTSFSAPSFTAPSFLKSFYQN
SGRLSPQYENEI RLMEKGEKGPHL PAANMSP. VWAEEPL SLLAGSPGGSAFSSGLL

it is g Rl e T e L R YRE e sl e diiatied in

connddtioKQAEHVIESMEidY dMRELINraARION.

The test system is particularly useful as it allows for identification of a substance
improving (i.e. increasing) glucose uptake of a cell or as a model for studying type 2
diabetes. The combination of AS160-like protein and an inducible promoter providing
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-like 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
in the main insulin-sensitive tissues, these test system may be used to 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
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RS. . LA RSC. TAELKSDVI WKI FI LFLKKEFPKVDEEKFGSFW.YSTDSDTDC
LI NNSLLT YPI RNF. SSSLLSSMVRFS
WOWRDOIAERFOB L TL TFQYSLGQDSCHCLTS. KPI LOATKKWDT VRGSARCWFPIOB 16024
. VKSK PLKC. NSSCMISASASSTDLT
. CRCRFKCTSCPGSFMI| TEI STI TLKKMKSAPVFM_PPGSSHCLPLSFH. DL.
PEFLI LFF FRELKLYSRLHSAY. AAK RHLVWNVRALKI LLSFLKTRYLI .
| PLKWKKLL PRFLRW FL SSCVPMRWL MCYRVBFR
NLHI PVRI VKLWRSWRGPI A
of theNhwBKIDNT Baktinttatly thesgeveiamaiir theRBRIROEI nsaPheinikadugergnto the
\(@SG SCCPRM, . SIVTCC. ET. TAT LTTKPR EI SHN. (SEQ I D
genetigally SNIAGEEECH' AS 160-1i ke protein” refers to both
or either of isoforms 2 or 3 of AS160. The term
"isoform 2 of AS160" refers to a protein, whose gene
is a naturally occurring variant of the AS160 gene in
The testisybtemm ofi thel invention 2ompsises lamt ipducitpleeprosoter pepidings

AS160". refers to a protei whose.gene,,i s
contrdligBle SXbFsion iR GaDe AR obsD R RSRgT BEie ofhe means that
the eX¥ib§dloR 6N Pelinddicka®f ir8srelsBed @PBATd S¥mical bhghysical stimulus to
full-1ength AS160. Additionally, short m smatches may
the tesesystemawhichrcarhiee Agpligbas indenged byithe inviestigatos o gxpeementer.
of AS160-1ike protein is conpared to that of AS160. A
short msmatch is intended to relate to an addition,
del etion, or substitution of up to 5 adjacent am no
Proma8@r§l fepresehEERIYaY elénérits 4hatBrrewbrieihedorizeyt with bthet regulatory
~still nmore preferably up to 2, nost preferably up to 1
regiongijenh@ncetsrisienceisdboundary elernentsdnsylatarg) tecditedtithg level of

-l ke in . 0. 5. i L .
rans GRHER LSBT B0 o bl Bradhi Y yBggnse to einer
the préefced behgyartitulatifornpoind d.eathd iratidiet (civesmicdbstirhulus$ or to a

and/or substjtutions in conparison t

L AS160.  EX | .
definggbplysiericondifion, @:ﬁ-iqlﬁvatsﬁst,eraperattﬁ@s&%ma?aﬁwﬁgﬁgd\%@C'b'e

Lot s . i .
orom 8RR, 8,8 IR ol 7R 810l B854 ppression of
genedoparabASitkedyentheat can beliatriedusn onoff asglesied. (r) Val)

at a position corresponding to that encoded by nt

3827-3829 of the human AS160 gene. It is noted that it

is intend that the AS160-1ike protein or the nucleic

_ I. o

There it SELA8) e ANy B o Ao ARG nose
transaiptionabactivityey reguldtet by thegpresense oonbseande otlalgphalatetracycline,

cattle, pig, horse, shee oat. or top . ayian uch as
steroigh; me| B ¢heh RERPoRARS. RuvsicalyrabfRtsq pipefers fhide

prom&RRERho38 tFﬁns@HPﬁ(&:ﬁB dOitﬁh%Lrggﬂféfi’e@ Ho e %ré’é‘érfg:g %rrabsence of

sequences are p e ositions in ASl

light ak&iLiod: oI lkighgentpeiratusesjuences of speci es ot her than
human corresponding to positions of the human
sequences specified herein may be determ ned by
sequence al i gnnents as

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
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 (tTA),

which is the fusion of TetR and a herpes simplex virus protein 16 (VP16) activation
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known to the skilled practitioner. In one enbodi nment
of the invention AS160-1i ke protein conprises or
WOCoe#118808 of t he sequence of a naturally occuPCIrAP2008/006024

AS160-11i ke protein (such as SEQID NO 3 or SEQ Id NG

23) and G and/or N-term nal additions, such as short

C and/or N-term nal sequences of at nost 30, 25, 20,

15, 10, 9, 8, 7, 6, 5, 4, 2, or 1 am no acids

het er ol ogous to the protei h“as defined bel ow.
seque%‘éofrfé ﬁﬂim{otet' Bystbandiscost4S1 Exalmple 2)r sielandi-reglelbmcbpromoter

protei n encoded by a nucl d
Systermr(ﬁieir@lﬁr@sﬁﬁnﬁé@Mﬁ@mgé% 8/3. PHPrEOt %P&aéﬁg t?@sf«% gjucocorticoi
r r -

recenfi (G e isie el A i huBheaiRe ﬁﬁ%@??f?%é‘%)e%?iﬁe‘a'
regul#t€€ Proindgers Werived Iffbn\lﬁiéiaMthEE@lrh ev@s fRameast, pnouse and

encoded by a nucl eic acid conprising or having the
humapucl ei ¢ aci d sequence according to SEQ ID NO 1 or SEQ

ID NO 22,0r 3) a protein encoded by a nucleic acid

hybridi zing wwth a nucleic acid having the nucleic

aci d sequence according to SEQ ID NO 1 or SEQ I D NO
Howe¥er,thd énduiildi gromuserdt pseferaigg actetracyd)neainguotbéd promoter, more

havi ng the am no acid equ nc cor dj to SEQID
Prefe'H@Btr@rPFQE@tPDSWmZ%S 8?‘3@3 i‘“gé iﬁnﬂaw ng an am no

aci d sequence of 95% or nore, preferably 97% or nore,

nore preferably 98% or nore, nore preferably 99% or

nore and preferably 99,5% or nore sequence honol ogy
A furthet Assgd of Ehélnvéntion $E@td§]oN@e &R, ofa testp smtenhccpmprlﬁ@g

AS169dW§$r&9§|€g@' tg%gg e Sf@ %’?‘%@e&@ %fgf 2)%\ Lé:ii hg mproving,

elgl\éj%éog&?e BB iflfHeacaigs) oftHe method
glucoFQ u?lﬂ%gesg‘?n&ﬁ(%gm ds 60 tot(agég%a reflrgr abl y Iac?ﬂ n% n{l%eo e
8

test syshenmoﬁmedsvéﬁtﬁbn o hertest mterrpm&e%rrm e fusther Fgee d as

Ci 70 to O m)r r .
descrifedid Ay i fes L5 Syt B M B¥entiony
acids 678 to 740 when corrpared to th| s AS 160 am no
aci d sequence, or 7) a protein having an am no acid
sequence of known AS160 (preferably, of human AS 160
Also anatoondangs witk the Bhove disslasue A BUikeypraieinfeay be used in a

ol 31 GHE 0 LA e 906 By BB e it oo

systefTbheAplEstiorard © et 8ppfad acéardirighpnal fragnent or a
functional derivative of one of the AS 160-1i ke

proteins as defined above under 1 to 7, the above
pr ot ei ns preferably havi ng at | east one of the

A fur@égg}rl}q%éﬁmgggs{ v%@io&ﬁorgefr 8:}8)(?)(;&%63?%5%0?{()5?&?1'93& essentially

consn"sﬂﬁé of fied bﬁﬁn@ﬁ&d@ed@@h@e%@ot@mthmSEd D N3 or 23 or being
termnal) or internal deletions of one, two or nore
encodﬁd by 8eQHENORIRGEOFIRPAP SR DM 1 @122 engt h

In another embodiment, the invention concerns a polynucleotide consisting of or
essentially consisting of polynucleotide sequence according to SEQ ID NO: 1or22or

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
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protein. A functional fragment of a protein is any
fragment of this protein having at | east one and
wopppefEssl y two or nore of the functional PCT/EP2008/006024
characteristics of the full-length protein. The term
derivative of a protein conprises any type of
nmodi fication of the protein in conparison to the
nat ural ly-occurring form (ig3 the context of present
plication especially in conparison to AS 160-1i ke
amm@@@@r&ﬁ%@np@ aseerding fOSEQID &E&DQ 31 @5 2%ppBeingreicodeddm a
e ivative of a proteinis
sequ%nc% éd&idlr@@ |té§éc;¢qph'|9§aip?g %I n having at |east one and
preferably two or nore of the functional
characteristics of the unnodified protein. Present
i nvention also conprises functional derivatives of
The prepgyietian of suitatle agdibpdies grrfgnetienal fiagmesnts thereaf isoMelbknown in

the allgogal ggYmﬂgj ?%ﬁy&‘ésrgﬁg'ﬁn@hgd?p%?ggﬁég?n Cﬁgﬁt&ﬁ.ﬁ%@%ﬁ 3Re protein or

a fraglﬂa@kagereoﬁemmeca;fpmpuawnn@mweéérﬁ;b of, for exaynple hEreudid’s
the progranms known in the art. IsoI at ed

adJUVEBi ?/’Fﬂf@f almigium QM@rQﬂ'q%Sﬁ&dﬁ%t fonexample.J¥amang, Bop. et al.
(o 86 e g Sl BTERIRL! 9081 Shof mcIBa0SMn nvodies
whichaaredorméé éuthe ahmaltdséa msu{lﬂ af ast ineamdedlobahse adtionaiam

nol e can nea der tabl e reaction
SUbse(qumﬁﬁaeﬁﬁa'et%f Fgnediost vaing ek bnera e and g example,
e G g L
monontmlnad:ahhbo@&arejmﬂthnowmeqberaEtsas wvell (sée etguWVinter, G. & Milstein,

| C Iecul S r
c. (190} 2 28acpsRlavey MRk B S Bethoda istagt below). In
the caHiBRadf H8sERNAVEARINS thé RENPARIBRNGYambudytfraient comprises
m smat ches between the bases are ‘possi bl e Wlt out
also rpeewbinant gntioodiee osantigenfbindiag ipents timaeeof ce.gv chimaeric,
describes reaction conditi ons

humaﬁ#a'pu aHﬂ@/‘Pﬁtéo%aéve%'PP?%F ¢ )Ph@PSHsBIFF §rsing %ﬁprgpded antibodies or

antlbcﬁjwe@bll) 08 FOAb)b WeigPhatas Qséé deH-BLol 3685684 WO 88/01649,
| ecu

es Stringen us specificity of a
WO S o SRR 08 8 TH BT S HBTSBY a1 o andl
buffercondltl ons used for a reaction: Stringency, and
A spectiicandph8i 1itilelikeyantizdyeacgordiagito dhe anedtiby shouldeiatdragt more

strongly Wifhe A B0k STOBIEtndsriin fis SotgTT A A Binidey, apgard

Iaboréitbfy é&ﬁﬂﬁdnsf @.gliha W&Vtér‘ﬁ' Biat behéJﬁkégURb@érﬂlr@Cﬂod&\e embodiment,
pend on the Tength, the type of l'ei ¢ acid

the snema‘"q armteéSe‘éa‘Qahke:entﬂb@ivemt@rects)/monmevanglaw&snavd isoform 2 of

{ t f t { the d
As 1651 Benledlossh. inft i iebrpaf o be Befemms 5 ForKs 160
proteifUHdRP istaRi 7€ IaLItERTY cbRGitIBhS A &ra sp&cifieAlS 18D, isoform 2
tenperature for h%/brl di sati on products of nucleic

antibagy) dAcearding: tacnotaerrrshedisnenthihe gnegific/ants ASoi 69-tike antibody

sccor ) VB O R IR oRF S5PASHgh o i

one of betrleitbedssforasd: oRNAf REABSDofdiaRté: SAdafdlaboratory

hybri di sation products of greater than 100
conditions (i.e. a specific AS 160, isoform’ 3 antibody).

According to another embodiment, the invention concerns a cell heterologously

expressing a polypeptide consisting or essentially consisting of the amino acid
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nucl eotides in length, equations for calculating the
nmelting tenperature are known in the art. For shorter
wWOorglwra1dso8at i on products (e.g. oligonucl eoti dePCTIEHP2008/006024
calculation of the nelting tenperature i s dependent on
the I ength, wherein m smatches becone nore inportant.
Condi tions of |ow stringency (and thus |ow reaction
and hybridi sation specifi cbg{y) exi st for exanple, if a
hybri di sation is perfornmed at roomtenperature in
sequetx8Siecoadingito SE@IDNOi 3105 26fortheing encodet byya sequencee

accorgidise SERIP B Tiar 4678 Gl StacTy or frasgnlly fapsieiesh with a
polynﬁagoﬁ@é Ebn ¥ oq Qf 8t ag?ém%ﬁg cBAS gtu‘i? Qﬂﬁogﬁgékﬂtlﬁg 2RGkence

ers to conditions for the perfofnmanc
accortipigrto8 E@tIDANO: daart22or emebding afpulypaptide areonding to SEQ ID NO:
rocedure, at which nucl eoti de sequences with a
3°r2§ert ain conplenentarity typically remain hybridised.
The choi ce 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
The cefican He sy prasasydtisrorseunadyotit calt ¢apsble ok beingostably or transiently
sSSP e TGP 50 o iS58 Pttt gene. These
compW@b‘nﬁb?ﬁtly 9ﬂma?9%bn§a§%w B6elRf fr6inta BOLBGNUN, bl‘éférably a
different aspects of present invention is
eucarpotﬁ eelhbulwr@mmgmsj@@ celis gerivaq, pither fspmgnlticalidar egganisms and

ool ) 8, M, B35 IR o oo Bt Prgansms sucn

as ye§§5t|(I Vg, td"@oﬁfﬁé‘i‘@ﬂ 5. r@r@msml)tmrw ptcuapgsti wIEcmfuréhpreferably Pichia
dupl ex consi sting of ol |fgonucl eoti de and sanp

or E. calhifeelisiang samples derivgdt &ménsavglcénaheegalﬁefirw well-known

oo 8 0SRES B, IR ST\ e

0,5 ng/ M denatured sal non or herring sperm DNA.
Washing for 10 mnutes in 2xSSC at room t enperat ure.
Washing for 30 mnutes in 1xSSC/ 0,1 %8DS at 65C EAS
AnOtﬁeIﬁ@S%@feOfdhecWYQjﬁi@un&%ﬁ'H"eﬁ siRRAYEMal IPhtannRN ﬁapab'e of

negaly PG SR andlr Bt ) B ASTRGIRefgrorms
and/obﬁ ew. fsbec?ngerad)n lngaamomaptémmg}aay Iglatdeastembadiof&he DNA

t he AS16 [ r Qi ncode y a nucleic acid
sequensgPFR 'gb ﬁ%él'ﬁ)’“é@%l sting of or consisting of

t he sequence of SEQID NO 1 or of SEQ ID NO_ 23.
The terrs s8iRNASIrefers dm smalliingibdery RNAsdbat indaca fke BNA intpeerence

e

and De&@!tﬂﬂﬁ@ﬁt (QbOﬂt) 15’%88-3;00 POschilet dl3, (19@9) @er&s and Development,
am no_aci ds honol ogous

13:p &t%ﬁ-aﬂ%@ugaﬂwf?wé abreelb{2000 vekt0 éh@é&?és'%tﬁ‘? context of

[ t)
proseffHehioh RIS SR SRR BRUAAIG AR oerlRc inas, o
well atsMn@lérstrfan@atthaincaﬁ fdrtvehairpih stmcu&sgcompngsa’ng @cdulex region, so-

called shRN%\% - gﬁér?ﬁaltrgl% Rr'eergs ts%%]A mong Ies %an 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

appropriate degree of complementarity is also well known in the art. siRNAs may have
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or Flag-Tag. The feature "heterol ogous am no acid" or
"am no acid heterologous to the protein” refers to any
wWoamaase8i d which is different fromthat am n®CAFEPA08/006024
| ocated adjacent to a naturally occurring Asl160-1ike
protein, AS160 protein or a splice variant thereof.
Therefore, the AS160-1i ke protein enconpassi ng at
| east one heterol ogous ami 1] acid refers to a protein
which is different fromany naturally occurring AS1 60
unpaifedbdeerhangingbases orathieafitartdier thef3’ edf afitbeisenae strand and/or the
. Ccharacteristic of novel AS 160-1ike protein can be any
antisef1s§r${@i stic of the AS 160-1ike protein as specified
herei n. Exanples of such functional characteristjcs .
Desigaranshpreparatinn obsiRNAs for iargiver cDHNA seguence are el gown in the

Cetr . ) ol | : b nsull . _
artsef G AR BipAd i L AR b ATRASO388 Pl bty p.0o7.
right &S| frlpréparatibatdf QIRNA aritbsiRNA srtansfdctibr dntgl setie} eand Tuschl et
upt ake, a nodul ati on and _especially stimulation of the
al. (Wf?ﬂ)@ﬁ@ﬁ%/ﬁa@ Davelapments d3ad3 89 1R197h nodul ati on and
especially stinulation of activity of PI3K o _
Methgda t@rlaippﬁsm)oratnfosiREIMEmdekd:hﬁmigeﬁy spethesaizedordmditro transcribed

SIRNE SR B o s S 8 P RERAR s uEio oes or
trans@A&rﬁé ahimiist 8iFNAYanRAIS Qbr%o{_)r@sﬁd frb® expressien vebta®s or PCR
S160-1ike protein with G.UT4 and any other of its
produtkzﬁmmt ¢eilﬁa1rttramg§o;ceammals_cs/yhe_ergtsemeaterry exprergier veetor fefers to
e _Lcont e | . cat | ,
any kp’léis Neg‘t%ﬁ( vgﬁérg ﬁg@l?&@%ﬂé\ﬁ@é ﬁgB{easgﬁjor{ gie iRNAS (eﬁ?ﬁg" ahplex or

0 a preferred

shRNAYR@EI dBnprisds shutls Vestoss agwedl agivivalcslich ad retedlanddeertiviral

system i s advant ageous, because it allows for easy
vectogggisi weltkhown inthe ad. t est system by propagating the

cells and cel lul ar nechani sns, e.g. signal

transducti on conponents downstream of insulin or

downstream or upstream of AS160-1|i ke protein, as these
According eanstdr aspadtditie ihvenstidrecsfed toitpoalseiofdhe AS ¥60ike protein

] altered glucose uptake of a cell. Exarroplﬁ:‘sy of cells
(isofosmp 28N Of A) Phtheciieizaci sequensethersof; Iafaenesmiing a siRNA,

. u . .
either, dIpIgEr N, able P A0 it SR EeRRASHAR) activiy of
AS 16 like Brotémp@sofdrms 2@rdlor, 3)CFPAC, CHO, CHO K 1, CCS-1

COs-7, CV-1, EAHY, EAHY 926, F98, GH3, GP&envAML2,
The félicWAg Rgurtstahd ekamiphés’dhalHAGtFaté the presdtftiinvdtition, but should not
HelLa, "Hép &, Hi gh Five, Hs 766T, HT29, HUV-EC R24,
be undexstecd gs lintiting the seapel of thedpkenrtiork 562, KARPAS-299, L
929, LIN 175, MAt-LYLU, MCF7, MNEL, MRC-5, MI4, N64,
NCTC 2544, NDCK M Neuro 2A, NIH 3T3, Nr2/D1 , P19,
pri mary neuronal cells, primary dendritic cells,
FIGURESmry human or manmal i an nmyobl asts, prinmary
adi pocytes, primary keratinocytes, SF9, SK-UT-1 , ST,
SW480, SWJ2 OS, U 373, U937, rhabdonyosarcoma (RD)
and Y-1. O her suitable cells are known to the one of

. skill in_ the art. f: | e Y -
riaurd§ o Bl oan I e ARG RO S S 0 b ePas 00
like pRsie foing 2Uss well wemovekigbeired 3as been gertifiedi amthe basis of

vascul ar snooth nuscl e and active i
quantitative RT PCR (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
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mammary gl and, preferably skel etal nuscle, adipose or

liver, since these are the nmain insulin-dependent cel
WOt20e5808 t he mamal i an body. Particul arly suiPCaP2008/006024

cells include skeletal nuscle cell, adipocyte and/or

hepat ocyte, as these cells m ght best reflect the

response to a substance in the tissues relevant in

type 2 diabetes.Cells that_are cultured directly from

an animal or a person are Qﬁomn as primary cells. Wth

showd hnei@mgﬁmnr@a vﬂfh samers S8EQ 1D NG 16envvesi) Pmecphumairm sites
rimar cultures have limted

Ser-508 eer EnrcaAZ aindeinest andi misopaiohes JROAGN T 1275 Hialickare shown.
undergo the process of senescence and stop dividing,
whil e generally retaining viability. An established or
imortalised cell line has acquired the ability to

FlgurePQCUﬁ\I driy BY §h<b\)0§|%fxpfé§sﬁ$n/of3ASh60 lédfbﬁﬂghTaq&mdn)nUsmg specific
mut'ati on or deliberate nodifi

primess (RimeisaBEQB NELA o, BANBIRS 100 RONa) bes f@bt?@@"*rﬁ&@ prlmers
|
sea RS IESOH7 oSSt AR 38 Y7010 sferp 3, e erpresson

of theWhidd diffefent isufolrms g@soéxatmmedk'rriRMAi lparis oh ASd 6@e$@forma are
suitable cell line. Accordingly

normaieedarnR axPresRion A SREPGINAUSIRBLRT A rERNALATH figfavityprimers
SEQ E[ﬁNtOu bg,nn,afZ)aD%?é’H & égg?é’rﬁtaﬁ@é |f03 f%%ﬁ?@rﬁﬁuh{hn donors. -

are deriv rom and therefore
genetically identical to, a single conmon ancestor
ceII Preferred cell lines are L6 cells (see

mpl es), HEK 293 cells epbryonic ..
Figure Bcﬁﬁ@ws a sehemalic @r%sﬁni?w? eﬁgrgp%\s. Srateay 9 iering of isgiprms 2
| ' 1+ nd

of ASGBY. Pt rBRREop BplieEs L PEONGTT (HIR Fag Sldelfinto nel a
Notl s:tes\cf@HRESpummgemeratiﬂgJWES@ercb&’TRnurran T-cel |

| eukaem a), BHK 2 1 cell (hanmster normal ki dney,

fibroblast), and MCF-7 cells (human breast cancer).

Preferred cell lines of skeletal nuscle, |iver or

Flguré sf?%t%\gﬁ Ha?%idﬁrésgﬂé-}mﬁﬁ\fom@% oibﬂ%Sﬁ‘GO lin HBIGLCUTHIEH td@}lls is tet-

nusc see al so Exanpl es), Cl2
induclbie lRI®A (rpdiefiemabhy pnsupmme&sa@é extraetsovere analyzaswith SDS-

e e o BRI cEet AR FLBIEL I s B domorcine
lsoforh@) dt: nQ?He p?ééncb'df%xy&h{lhn@ﬁ%o@ For BALBLES. E)@Nbssmn of

(nmouse), RLC (rat) WRL 68 particul ar
As16ﬁ|cm®e~asdeteated withea emﬁ@é&ﬁﬁgarﬁlbgdméu@émmg%blﬁo 07-741).
isoforms 2 of AS160 under the control of a
tetracycl i ne-responsive pronoter system
(L6- GLUT4nyc-tet RAS160- |ike) was deposited under the

F.gur@@@rﬂﬁﬁé inSURREY MRt A AR T betivationGRale-BeCaumyd eellsoivith or
t he Deposit of M croorgani snms for the Purposes of

withoRrtexpressivoé dsnferrs 2tafeAS tRQtRhasphsaviatiemgl HKA at Ser 473 was

conthb BT ATRRA S A e SRR B g e

t he accessi on nunmber DSM ACC2853 (referred to as
L6- GLUT4nmyc-t et R- AS160-1i ke) was deposited on June 20,

2007. In order to screen for ASl 60-1ike protein, and
Figurefpshaws phosphsinglation of AKTagnd émnfaea? of A$160 (In-cell western) An

In-cell western analysis was performed in a 96 well plate. Cells were pre-treated with
doxycyclin for 48 hours to induce the expression of isoform2 of AS160 (+ isoform2 of
AS160). Insulin was incubated for 20 minutes. The phospho-AKT antibody detects the
phosphorylation of AKT at Ser 473 (Biosource, Cat No.: 44-621G). The phospho-
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effects, the results obtained with the afore-nentioned
cell line may be conpared to those obtained with the
wWO=2a00018%8| | i ne, but |acking a introduction ofPCa/EPe¢Ns/006024
coding for AS1 60-1ike protein (L6-G.UT4nyc-tetR)
whi ch was al so deposited under the Budapest Treaty on
the International Recognition of the Deposit of
Mcroorganisrrs for the Pur%%lses of Patent Procedure at
t he "Deut sche Samml ung von kr oor gani smen und
As16§eidnb@b YBRBoGraY Laf REVZKM-101E] fsesysicific foe the Bho@@iﬂvglauon site

Braunsc %*g GERVANY under, the accession nurro é/b
at Thingt2 Standaedt deviationprepsesentd (epding PeIBIR) Povaluesis GO vs. —
GLUT4nyc-tet R-AS1 60-1i ke
AS16§ﬂ%é g%%_%’f%gé'l‘ts ré{é%%#g@g been prepared as detail ed
in Exanple 2. Briefly sunmari zed, the
tetracycline-repressor (TR) was i sol ated from pCDNA3 1

_ (7)/TR (I'nvitrogen), cloned into the Nhel and E
Figure iftshowest the etfess of iofermn2 ab4S 1A an igsrin stimylaied glysose uptake.

Cptll ESPUb SR Al FSb oo AR BRI Badiehnaed

for 20( lfnutes /By dardldsviatibesiarerepheseraative for BERAdind-points. *P<0.001
L6- G UT4nyc-tet R-AS1 60-1i ke cells, pCDNAS vector
VS-—tSPfﬁfm?r@ggﬁﬂ Somea}’ PR t he AS160, isoforms 2 gene was
additionally introduced into the cells. Anal ogously, a
cell line expressing isoforns 3 of AS1 60-like protein
can be prepared using simlar procedures according to
Figure Bastiavsidpsetiepehdereyoniglticoseheptaées Doxgkydlinetepemdeney was

inves éétgﬁ%ﬁﬁﬂé{g{k‘éi{@o ceI | ég/fa\.%derwfé] gclalgéacontammg isoform2
of ASHEY pbﬁ%é%)bhn Wis m%u fof QBEthﬁé | Inélﬁlﬁp%k%culﬁfé@ w520
condrti vary widely for each type, and
minutear Stanidand deviatiods tawmm)rﬁeenfatlperfmﬂ &maﬁlng gointsype can
result in different phenotypes being expressed. Aside
fromtenperature and gas m xture, the nost commonly
varied factor in culture systens is the growh nedi um
FigurEerdmfivs Y o8 Qr s dBth2 of AB168/0h |GF-F1 "éncﬂN@RRQstlmulated
concentration, growh factors, and the presence of
glucose hptakeuttntake of Brdemxyglusosais Meiastrekinc@spanse to iGF-1 (A) and

AR e el BB 00 BRIt 2 o

Stand?d?a"dﬂe"“ﬁat@ﬁ@ A1a56p@iseatArRk!fer 4t 8ereatingssdintt FPROYS vs. —
suitable conditions is known to the skilled person.

isoformi- valuesor cell |ine may be genetically engineered to
include the test system of the invention. The test
systemmay be located in a transient or stable
transfected cell or cell line. The procedure for
Flguréﬂwm e effédtisgonn? of ASAB0asH Mietfdtmiesiimulated glucose
alled transfection. Transfection with DNA yi el ds
Uptak@t ptakensf dnsleoxygluonse wormeawrmn@.r@ﬁmns,eetq ibsgiin fgft) and

lin j . R r
et e AR bR AP ahBP O B s
was ifi€lbated 76520 esitlites! Standdrd deviationstare nepresentatiee for 4 reading
genone. The transgenes can _be introduce iSt-ﬁ thfz
& ggg like values

pOlntée‘iH@ 09 va. vAp e ikevatiesns ifbi! v th

Figure 11 shows the effect of AKT inhibitors. 10 pg RIPA extract were separated by
SDS-PAGE and analyzed by western blotting with a pAKT (Ser 473) specific antibody
(Biosource, Cat No.: 44-621G) (A). Cells were pre-incubated with either wortmannin
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know edgeable in the art, and adapted to each cel
type. Reconbi nant DNA cl oni ng techni ques well known in
WOt20e9/Eps808f or i nt roduci ng and expressi ng a nuclPETEPAISH06024
nol ecul e can be used to introduce and express the
transgenes. Cells can be transfected using any
appropriate neans, including viral vectors, chem ca
transfectants, el ectroporation, calcium phosphate
co-precipitation and direct®diffusion of DNA. A

(200nfHi W FRAR, TRt N ﬂ%%‘)‘bfﬂ@ﬂ\mnﬁldﬂ@ﬁbfaltﬁ}(%wl(Dtaltbldt:hem Cat
recipient cell is detailed in Exanp

No.: 1;’:,’&@96&&)&bh@wreamdsgplé%equﬂ@tiwélmléﬁw \wéh' msu}@ <m§ @M) for 20
it B 7R bR AEp % 1 npyi anc

AICARIAGSE BhA'lin @Bﬁiblr?dt[bridfaﬁéﬂtmbhﬂﬁﬁﬂ)lusmmml orsAIQFR ¢Bivuedl). Insulin
as a pronoter.Vectors can be viral _or athers

was ingubated ROtrhiautes, AIGAR wasm@at@%fprb%hphwcf’ﬁp@odrvs =10 nmol
Insulll,gonstltutlve general or cell specific, nuclear or
'yt opl asm ¢ specific pronoter. Selection of pronoters,
vectors and other elenents is a matter of routine
design within the level of ordinary skill in the art.
Many such el ements are described in the IlteraturF%and

Figureiig sm«s the|tine-Kepapreranrbglurase yolake: dns. URtBKRP
i nel ;

deoxgfodfBJRE nlaq IEMBHEL 5 15 Rinu(RE, ERAINERE pft yBated with
doxycyelit @1 srdwr¢o majdeoaqﬂessnom (0 /-\Bd@@falil@pmmintdnéefp uatreated.

descri ption. ener a cell i s transfected by
Standag deiatines N@Jﬁ &.@n@é &iosa BABG%EH%W@M% he

transgene is operatively linked to a selectable

mar ker. Follow ng transfection cells are grown e.qg.

for sone days in enriched nedia and then switched to
Figure ¢ Bestiovmsethesesffert oTNEEiSKIEd!}éd\rdbilcbrsoreglmiche uptakies Expoassion of

ect i o e, able to
isoforEn0t A3 150 tsoa0LERd WAASHRgirier 4P Nt FEReg6pgike). Cells were
starve%e*o(?qth Lgsmﬁﬁg‘MEKKVEﬁKqﬁhlBHEPUE@EG (16 §RF, ZDuNIEQP¥tateI Cat No.:
hygromycin B, which confer resistance to
19- 14ﬁl)| Mﬂzsylncubatedon |starvammed]ghy<5m£hsequ®ﬂm,8:eaadvere stimulated for 20

minuty i e Bl R e B ot 20 85 eSS aPalie! on

nmet hods known to the skilled person nay be al so

suitable. In the step b) of the nethod of the present

invention a test substance is identified as a ) o
Figure ddsshaveethel inductian of insulireresistanee ¢glugosebptake). To induce insulin-

resist§EbEPLIE el Hebalon B 6B kS b b s 5 Buin overiont
(nght? i idubMied Dnbér hosthARondRidne! (IeH)! Fdedtieh Be Bforiil akgpression
a cell; however, the si naI éﬁby any conponent or

was qnqurrrmrd byhiacubation af dexyayc ans. irrsawgm ingHbated for 20

minuG§. Shathet BelaBRa rbEaBhed 2%%’%'95 HHEL €5 05,y BYform2 of

AsSieactivity of PI3K (PI3-kinase) or MEKK/ ERK k| nases,
transl ocation of GLUT4 to the plasma nenbrane or
i ncrease in glucose uptake of a cell. Suitable nethods
for neasuring the aforenentioned conponents of the
Figurg ﬁﬁa\l\%dw&%ﬁ%ﬁ&? bFl LHAS %s%fa‘?ﬁggpgb'eﬂ ﬁ):a?’o Mduce insulin-

art an are
resistaagReRs were irubated int the pretendeadf Ielghlgjtmcadse slus livesulin overnight
anmount of AS160-1i ke protein gl so; ¥rs 22 and/ or
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

antibody recognizing Ser 473 (Biosource Cat No.: 44-621G). The phospho-AS160
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3) expressed in a cell, phosphoryl ated AKT,
phosphoryl ated AS160-1ike protein, G.UT4 transl ocation
WOt2009/(188081 asnma nmenbrane, GLUT4 di stri bution i ®Ca/EPedU8/006024

or glucose uptake by a cell. As could be shown in the

exanples, all these signals correlate with the gl ucose

uptake of a cell, preferably a cell of an

insulin-sensitive tissue. det ect abl e signal nmay be

t he amount of AS160-1ike protein in a cell, as the
antibedyisrdirezted hgainst thtecTinr 642 siteli ‘©0.9% v6 d00giM dnswdin under normal

,uEtake. If the amount of this protein is increased,
condifif@s.gl ucose uptake of a cell, particularly an
insulin-sensitive cell, is increased, too. Methods of

determ ning the anmount of a particular protein are
known to the skilled person and include e.g. Western
Figurbl1étstiovgs toedeftedt ef metformin bnglecisd eptakei Bopliessionvafiissform?2 of

s ke oo S i B e v
inducel /el h}(‘ﬁhé(tforgrggwd) DRSS IickiBatBy @R, Q&lls were starved for

pol ycl ohal anti may be produced in accordance with
4 hoursiank rsalvisedgenthy stirhalated witbdliffenesbinsalia copcentratipnsyunder

- - |0 nk ' b . ELJ SA
e GRS o BSS 0BEses TAled otk sorrpure
cell sorting (FACS). A variety of other techniques

known in the art can be used to quantify the anount of

a given protein. These include, but are not limted to
Figure ifustaivesythea¢ffect of meffarmir oarphosphantatigrobAKRIand #5160,

soro 351415 B0, eGSR Y51 el yos nouced

with ddaﬁ/c 48 hchiPd s lilirk-LedTERIASE Wit indbeed elverrighte Metormin (800
a hy

ridization nmethod or a nucleic acid anplification
HM) was incubatest evrmighttGellsawsimstasredifasiiehoursainchsyhaaqygstly

sl S DA R SR S Sy Pffesrssrove

unitset hod or the RT-PCR nethod. An alternative detectable
signal may be the anount of phosphoryl ated AKT and/ or
phosphoryl ated AS160-1i ke protein, as the degree of
phosphoryl ati on of these proteins is indicative for
. | .
Fioud SRR B 4 of BELATGREROEN) ol org ncubated
with dsdycyclfrata indut@ekgreasiomsiUAs 16G-¢ike iprotetn orlelt, uriteeated. Insulin was
) i ncreased, .too. Methods of determ ni Et%u%fg? armgnt ?r .
incubgiegt tos 26r MpriepriAPraEd deviainsWere P e ¥ single values. "P<
rso el . . i e Lo .
0.05 8 RO R T, B0 Ve rshin P A0 O 08 T BgRARTA RLAS'ED + 100 M
insulikxanpl es. A further detectable signal my be GUT4
transl ocation to the plasma nenbrane or GLUT4
distribution in a cell, as the degree of translocation
of GLUT4 is indicative for glucose uptake. If the
. o | o I , .
Figurg e ol 2 S e b RaR TP OLUETE Rl GEITAERE, Histograms
were iobsaihed-opetheibasissofdakér-s¢cannimg flearesdence oytomtnoaierdifferent

e T e o A TR AR v arow
show?ﬁh :"Eﬁ%éﬁ%? Fe ABHafivEctod Q\W&GﬁU@S@Mﬁ&@@%ﬁi&tW%é Arrow

8
Western technique or in a
showne tightpragrey reresent thedielimoputationathet disptay trarslocated myc-

taggedde biUT%dati tp\etpl?gsr%( ?n”@rhg% ne.
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Al ternatively, glucose uptake of a cell could be
determ ned, e.g. by using |abeled glucose or a | abel ed
wogesasswsder i vati ve. Suitabl e | abel s include @®Cg/EP2008/006024
detect abl e tags, radio-active isotopes such as 3H or
14C or fluorescence markers. Such | abel ed glucose or a
| abel ed gl ucose derivatives include without limtation
2-fl uoro-2-deoxy-D- gl ucose,,,2- deoxy[ u C] glucose and
[ 14C] net hyl gl ucose. Preferably, radio-Iabeled 2-
Figurd QO)(?rgiwsftmelobatic?]meﬁtheﬁbimammmmdevmge ng'mmgs fordfdCBucloning of
as detailed in the Exa As detailed above, the
isoforiiig HOASAPO A PHIER 1SSHS FENA SR BE BIA SErdgncesupatzam and
> I %(SE@I | v
down%@(;?@ﬁtggﬁg%f?gﬂ?hgg gﬂbu%%#gn In a pe{Pi @%1%1@ E}eirﬁg? re typed
bold dnidundeérihet dxy. ddtteghlirgsy thes ASd 6Qdikei anting sequéngseiswinderlined by
el evated gl ucose concentration. The normal / safe
aso"ﬁé’ﬁ‘@l for glucose in the blood of a human is between
- 3.5 and 7.8 nM Accordingly, a high glucose condition
Figure 21:sheyvrian immugioflHotaseense basad analysis ehtheypiracelidar
: : rti v fl t: WoJo¥
oca BRI S Re PAEEHU LY o rbeidt UBER A SRR Sl imutatec
condifiOnsMRatingbbiagbtelisaivdre asdubbedriithrins alirp¢ €0em M For 20 minutes
~ least 25 nM glucose. The substance tested with the
prior peirerimentt femB MHDEMHGrEACOREL-BUECTRAGORY% st subst ance or
test conpound of any chem cal nature. It nmay be
al ready known as a drug or nedicanment for a di sease
ot her than type 2 diabetes. Alternatively, it nmay be a
knownchem cal conpound not yet known to have a
t herapeutic effect. In another enbodi nent the chem cal
conmpound may be a novel or so far unknown chem cal
conpound. I n anot her enbodi nent of the screening
nmet hods of the invention, the test substance is
provided in the formof a chem cal conpound |ibrary.
EXAI@E kcal conpound libraries include are plurality of
cal conmpounds and have been assenbl ed from any of
mul ti pl e sources, including chemi cally synthesized
nol ecul es and natural products, or have been generated
by conbinatorial chem stry techniques. They are
Exampigdci EXxpression ebA816Qisaipans imdiffetprdissyes eeni ng.
They may be conprised of chem cal conpounds of a
particul ar structure or conpounds of a particul ar
creature such as a plant. In the context with the

Bioinforatibhl ankigdls op ESThREnERad e mrespace df tHree asdfoirfis of AS160
preferably a library conprising proteins and

(Figupsot ApBp ) deigues 1spigisenisod sehematic AYGRMeW G AFI6) andhthe new

ot A 5 GRS NGB S FASHASAMm  ostatod
with duimitatived RULPORLin dliftdrent sssiesCoenrgeraiallyngvailable RNAs of five

_mcrofluidics, i.e. channelled st rugt ured. | n anaqther
differentiadmassiongrs Weee frvesestranaviding 8Rd exABInRA Heg kaaman PCR

with sgie;cﬁﬂé:ﬁgrirﬂy géfg#fg? mlﬁlfenﬁ;tﬂgégh 6b @E@qq RO 455 R18M8 NBr alternatively

a syste vant ageously the screening
19,20@hdnad) for ASitGHike B D INGI AB8ardz@dor isofgran 8i SEQANO: 116, 17 and
uses mniaturized wells and mcrofluidics controll ed
18). by a roboter. High-throughput screening (HTS), is a
net hod for

For this, aliquots of total cellular RNA were subjected to 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



scientifi

c experinmentation especially used in drug

di scovery and relevant to the fields of biology and
wocheniisgsy. HTS all ows a researcher to effectiPCEEP2008/006024

conduct mllions of biochemcal,

phar macol

t hrough a conbi nati on of nodern robotics,

processin
devi ces,

(adipo$ er‘rﬁé@l&rj

gene IR@LBVa LQHaniQ/sapneubsrbaaomadaptcﬁemrigﬁlaqen@Né‘c 6O

E5uSISEERTRE) 40 J50HF 4. masec

MGC: 867 Bptjaan it S BorBRp N

on Spé@"‘l& Ple\%‘? p2irs THE XBRERTorPBf dishREtisEiohMs coaldbé dismlngmshed

I'vel

genetic or
tests in a short period of tine,
dat a
liquid handling

ogi cal of

g and control software,
and sensitive det&ttors.

Do dIng ard Bpdih

é a particul onol ecul ar path

short tinme. A screen, in this context

ten

Through this process
LErﬁﬁ?e\ﬁ%ug Qﬁmﬂw%ressmn of the ribosomal
|

&:pto@kee

RelathamFRl‘dAwprexspen imethods wiare calasilatgHavitoiie Q@Bﬂﬂ@l'tﬁyﬁT method

(Yuangtial.,

testi

conpri sin
coding fo

such as a nul ti

2895}

scientific hypothesis), to which al
ubsequently be applied. For HIS, cells
g AS1 60-like protein or a nucleic acid
r the same nay be seed in a tissue plate,
wel | plate, e.g. a 96-well plate.

The fdllowing briniers ahd pbhes Wese ¢isedact ed with the t est

subst ance

for atine sufficient to stinulate and

this

Then

Spe

dRdgT at e

above. THh
to well 4

passed td

Bedlidnekl e det ectabl e signal as defined
e test substance may be different from wel
cross the plate. After incubation tinme hadg
all ow generation of the sjignal nmeasur

Isofoamet (fakt-en

lenglieRetedy

(for exa

ﬂlp\ seek char

RarossT BCAGGEAGAGECSCROTCACAG TAES
or by a machi ne. Manual neasurenents may G
when the researcher is using m croscopy t

e the wellc' taoct ALLR

SEQ
ID NO:

.

e
o

| ooki ng f
det er m ng

UIIHUUIIL

Reh-6G 516 hab AT GARDIGA T LEAAG: Basi |

by itself. Oherwise, a specialized

70

aut omat ed
experi men
particul g
out puts t

Rrobey EAM-MBBNRT€) can run a nunber of
ts on the wells (such as analyzing |ight d

5 tAEGWPICTCAGACAAGACAGCES t he machi ne
he result of each experiment e.g. as a gri

21
f a

d

lsokﬂﬁ1
va
(AS168Blikd)s O

Umer |
%e obt

perform f

FIE UESCGMOC ceTeTBOPeAc™EPPi ng to the

ained froma single well. Dependi ng upon t
f this first assay, the researcher can
ol  ow up assays within the sane_screen by

7
he

usi ng sub
(i al t

SRENGEACTOATIGETGCAGBTAGAMGAGed as act
ering glucose upt ake of a cell) into new

&e

collect f
chem cal

compound
el epent |

abbay pratp

HMRE T unni ng the experiment tg
urt er data optimze the structure of thsg

oh-Hhe AT ARTREA S YR aTabe

usefiH =S

RPLg78en res

lifetine

T UIJUL

69%5 %@"AFCS(@G@MGJQ Q'F(gﬁggg@é;gfov er the

of a single assay plate, fromcreation

10

t hrough f
prepare a

RaV 54GGCAGTGRAGGITECEIREATan usual |y
nd anal yze many plates sinmultaneously,

11

further s
further s
system f o

i mprovi ng

PERsHa W ICHEANMRA- col [ ection process. A
ubj ect of the invention relates to a test

rstbﬁedeméeem@acc»tcmmust ance for
gl ucose uptake into a cell, the test syst

12

em

PCR clon
Isoform2

OO

T 351

ing of '

OFor 5- GGAGGAGGATGCCCATTTAAC- 3
(SEQ ID NO: 14)

14
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a gene coding for the AKT substrate 160 kDa-1i ke

protein (AS160-1ike protein) or functional variant
wot2aey@as$os and an i nduci bl e pronoter provi di ng PCT/EP2008/006024

control | abl e expressi on 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

connection with the method4éf the invention. The test

DN ystemig particularty useful as 1t allTows for
identifidation of a substance inproving (i.e.

ety o pEos T ARSI et o e |

AS160-11ilke protein and an_inducible profpter—prov B
Isofogamd r ol | JoT & 2xYGSET SRAGCARAAJd CAGRTMRAESET |16

determ nilng effects in identical cells with and

wi t hout ARE05M KeCTGEAGHTAGATGAGHTCTi f f er encgs!”
in signaling obtained in cells expressing AS1 60-1ijke

protei n i|Pepy@FANMGBNRdI0Se not expressing 18

AS160-1ikle protein may be assigned to AS160-1i ke

protei n. Aé'-/éﬁﬁ@rtbfxercpA@T@mmAw used to ident
t1a

new poten I drugs for type 2 diabetes (as detail gd
h DA

fy

above)r—ot—as Ke) " A NE AR
Isofqridly| 7 n- sl ?i'yéd‘[’?@gﬁjg,cﬁ%é}égﬁég? GSA)% e(r:nCrcr;éAS/ bd
used to obtain news insights in the pathophysi ol ogy
(full-lgn@th her apy of type 2 diabetes. Preferably, the tes
AS18ystem of|{ the invention is located in a cell,

~—+

particularly a genetically engineered cell. The celll
Ay Iha onhy £+ 11 . (H 1 [ . P
atty—oe—anh Qr b 1 ] T Ol

t he net hoﬁ%FVﬁweEFﬁﬁT?X@‘ﬁ‘??‘F%ﬂ?‘%ﬁ? he S:)éne >
and/or the pronmter mav bhe -introducedinto—th

ni-o o
o CuU LILILL A4 1T 6

= o LI Y/ =
geneti cal E}r@?glFﬁé\éTTeﬂw% | . The test system of the
i nventionf conpri ses an inducible Er onot er providi ng

control | apbe XGALLG TACHAAANET eh&C TR CHAGDI e

expressi on of the gene neans that the expression can

be i nduced or repressed upon a chem cal or physical
stimulus to the test system which can be applied as

The rls@&l?é‘gfaﬁmi@RTtPGFi ANESdVERIrOFigFe BXRfbMRNL(RIM_014832_v1; EMBL)
ronoters represent critical elenents that can work I n

representsduti-length A HR0. Fulldengthoh$16@ gisovell s ifedaEe Ssare mainly

sil encers.. boundar I n [ I | reC e
oxpraSsaIn SeaL AL el TSR (arSen ALl AR 2T i
repreBEAEhErAS $6@ iké Mg nesktiyrexpessuptsia ddrenal &ved thyheid glands, but also

presence of a particul ar_conpound, ji.e. the inducer

in lungckidney and draim(Figire &) -tkxpiezrien ,i%alsgfque@tgp in adipose tissue and

. di ti ) y i C: i

n R 8Pe AR in BLRLh S EARH AYBO/SERbiom 3. AStoO-ike

is onfyafightly egpresised i REelkRe Musri®eTiveldatd mightbindiestsl @spegific function
_genes Opera'bl'lti/i l'inked to them Fojn be turned 0{1s r.off

of distiactisefqras indierenhfissypss & fRasfIPWINBRYREIIMEGD é&ﬁﬂ%\(f‘é?}ms

fooudf P SrarhPEAR TR, (7 ALUARA, ShPCTTR LRNEPER shows

highest ©vB eIl expression ¢h must tisseeoi ds, netal and ot her
conmpounds. Physically-regul ated pronoters incl ude
pronoters whose transcriptional activity is regul ated
by the presence or absence of light and | ow or high

ExamhSIBRE" BIYAFY of novel AS160-like protein expression construct and
establishment of a tetracycline-inducible AS160-like protein expression system
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Preferably, chem cally-regulated pronoters should be

derived fromorganisns distant in evolution to the
woe09/019808re its action is required. Thus, promeTEPI0U8H06024

be used in mammualian cells are nostly derived from

organi sns such as yeast, E. coli or Drosophil a.

Particul ar exanpl es are al cohol -regul at ed pronoter

syst em (al cohol dehydrogenase |I (al cA) gene pronoter

and the transactivator protein AlcR);

AS1606-8ké Fe {SERQNBANDAY PeaBAMPIRI] Fordiumanh eést@oqmmm(emntech
repressor protein (TetR), tetracycline operato

Cat# 'é‘e‘c?uéhb@t#@fl 80¢H9) wsing @ﬂmﬂrﬁ RECOFHNG e tigwgr ot ($69| IB$ 14 and 15);

the otﬁél(ﬁtsgfg&t T@&emlsgg fi 8? oe% hfh%éh%’%ﬁﬁy%&énﬁn@&?w@s used as a

templé‘l‘étfbv 9bh@fé‘ilﬁg®ﬂégmehheo@émcﬁng &y tHeeooding seqeedce having
); sSterord-requl ated pronoter S%@bi\f%%%
gatew@ytsaqueace%@ml@.mog Pheinsest was clpnegripia Linyitrogen)

th l.
ot s HEHE o 608 BETATRS 23 (R ARIRY By mesans o
standﬁﬁ‘i RS, @e@deﬂb!ﬂg@tr@ly&nsﬂe&vm thrabiim rratrmialneomt@lﬁdl -length
es fromyeast, nouse

AS168 ,ﬁHM;_LQJH@SBV 5Mﬁle)re>10§sp}1e?réq ggﬁye&{mssmg in AS{&fllke (Figure 1).
Two $§H£§H§§ WBF«% |RHERLE ¢ pBSRBRE %anmgsﬁlepgfaﬁfdeﬁtébby (ARE— Val). In

m as des further
additias, @i clohe tcbetalms/a B b deleélbat(et;25%4-1‘2596hﬁbab\fvaa alsssfosind in

e B o AT o s of e
|soforh{7i%'E:RYmgg§kongl MCQ§§1ERF1§|S 8! d¥I&tich %8k repsiréd tersiemble more

bove In the con ext of the nmethod are test
closelyythe éull [eingthsequereae 6fddM_0148824EMBIgt em used nay be
further specified as described in above with respect
to the method or test systemof the invention. Also in
accordance with the above discl osure AS160-1i ke

L6 m%ﬁ?é&b Erdf%%e%lqﬁﬁgclé '&eﬂs)‘%lﬂ@fy &Predsifg g&(ﬂsébfﬁr@orter 4

ereln the above details with resgect to the nethod
(GLUT#) withtarsgrifaciaby direetedmipartad(Ghld4mych -Gy B4myc, described

w8 AR SEAIRR ekl S B

expre%@??s%' d?tAS‘%Olflké Bﬁatém For 8k %UW mos;@btém from3E@trogen
NO. 23 bei ng encoded by a sequenc
was mdofrbertgguletcgss@lamm thisgrystem cpptr Qﬁdhﬁé?onSt'tUt'Ve expression of

e L3RRS o G BB AR PS5 B ARhHBUSY ot n e

absem& Mﬂﬂé@ﬂa@?ﬁﬁ&@)rmmmeamrébregsderlﬁEEQd §peéific ﬂetmcycllne-
22 or encodi ng a pol ptide according to SEQ I D NO

operaipr s_equermesd}ﬁgt%}a e%mprgssqq@xprﬁgﬁp, dition of

tetracggpﬁ?e {&idacﬁ{]y&@l ea I‘?ﬁé’gu é)&bﬁ’&%éﬁﬁ‘ o tﬂ eﬁlgigﬁgltosftn:?l%ﬁ;é‘éif To allow a

stabl& fiégiatiohlof tis® tstisyisterg lmLGt(BleHTﬁ#mycaxallé tlsemieepeessor was
according to SE

isolated §iasm A3 9,)@' R Q%%Q%ED?&@& / lq?}%dggtoe%ﬁ?elqﬁgl gﬁ’d Riotl sites of
pIRE$F) 9% 'Sﬂgﬁlﬂfln fidu | S@mf‘gég@&%eeéf ;SHRF_fSrLBQdeé{R s given in the

ereo own In the art, e.g. by
foIIoWiﬁglaelsEﬁng\l@aﬁrral for exanple a rabbit, W|th AS
160-1i ke protein or a fragnment thereof, V\,here
appropriate in the presence of, for exanple, Freund's
adj uvant and/or al um ni um hydroxi de gels (see, for
exanple, D anond, B.A et al.
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(1981 ) The New Engl and Journal of Medicine: 1344-1
349). The pol yclonal antibodies which are forned in
wothe/amosal as a result of an i mmunol ogi cal r ®@aEtHPRENS/006024

can subsequently be isolated fromthe bl ood using well
known net hods and, for exanple, purified by neans of
col unmm chr omat ogr aphy. Suitabl e procedures to produce
nonocl onal anti bodi es are Il known in the art as
well (see e.g. Wnter, G Mlstein, C (1991 )

SequdRée IRES Buro29 et @@bllotreoatzwe for standard

nmet hods listed below). In the context of present

GACG@\A%G%@A<Fﬂ?dﬁf@t@ﬂT@@@bT@(‘%@gWC@,Q@TUT%WCMTCTGCTC

| SES so reconbl nant anti ies or
TGAE@CQﬁﬁABAGﬁWAAG@OAGTAEC&GCT@Q@TGﬁTﬁﬁiGEGTTGGAGGTCGCT

oAGTACTR L ABLAMATRT RBG TACBREAACRRA RIS TR ConcaaTT

xS Y ETAGeCST P gt oAaracaoaC

CAGMTBIACEUﬁTBGk@AETGAJEAWTGASTREWTAWEA&%AG%A%TCAATTACGGGE

STo ARk AR AR B R o A G TACaaTARTG

Gccd:@@@T@Gbﬂf;Aé@G@@OMGGA%@OQG@CCMP@AQGTCAATAATGACGT

conditions (e.g. in a Western Bl ot or

ATG'MGMTW@BTAA&QCQMJQF@@QACTHEC% TGA@GaTrQAz\EGGTGGACTA

TR ARAC TR CR A e s CAGT AT A PR RETA TtATA RO R AAGTACGC

CC@?ATWGA@GWGKAT@AO@@TAWGGgC@th;T/@ammmmemAGTACAT
under standard | aboratory conditions

GACHET ATEIC RGO T 0T A TRHMPAC PG AT AL GTATTAGERATCGCTATTA
CCAF@’@M@ %éﬁﬁ%‘%?tk@rﬁ&?ﬁggﬁgﬁéddé?e@&ﬂ?@@cGTTTGACTC

e Imvéntion’in nmor e st ron
ACGBGEATFICOARGTCTCEABCOCENT GACG DOAATI IG(BGWGBTTGHI‘@'TTGGCAC

CAMATGAC GOAGETT CORAATRTES R AT a5 8aEEATr GG eCAAA
TGGéﬁ&?ﬁ@@éeﬁﬁ&é@é‘ﬂeﬁ%@@@WA?@&%G@NGAG@?CTCTGGCTAA

rnvention concerns a cel'l heterol ogously expressing
CTA@WGWﬁﬁmC@EK@ﬁ§Tﬂ0T@G€ﬂﬁﬁ$@@AA#WEA&BA@G#Gﬁ@A@TATAGGGAG

ACCERRGE TSRO R A AT i oas G GEBTTTAM

CTTP&A@E}T%%\GHE S q4dT/§éAWWG)ATAAAR%3m&AGTmeAA€%@bGCATTAG

nucl eoti de consi sting of or essenti al %C
AGot@memAaGbamAmﬁmegaaM@AA@meaw@ ST CAGAA

ccThBglbrAeAaCacts AT T ATRGAEERGIAPEAR) HalfcbhecTTTe

CTCGACY QWAG®¢AT¢@@@A¢GWMGAMGG@hOCNTACW@JmmT@CCCTTT

transfected with a nucleic acid vector and

AGARSHEESHNANG GTE@@M%E%TE%GGT%%AG%TAAMGWTAGATGTG

oTT A PRAET A TEGCRRS MDA BT ACRTFIARRIACRCB SECTACACA

AAAR@K@FMGAA%@TGTGGAAMT@AWTEITAGCGmTfTH'l'ITATC(BCOM&TJAAGGTTTTTC
organi sns and tissue (such as

ACTA@AGzMT@pAJTAT/bﬁGQA@T@A@&CECEEJ@G@QCA\T ThTA &&&EE&@GTTGC

oTatfepalp el PR REATERI CRETh AR R RABBAAR G ACCTACTA

CTGATRETST CEOGEOATTATIAGCSAES AEBCTATEGAAT T TTGATCACCAAGGT
GCA@&Q@c&%\A@@ﬁa‘ﬁA& c@@éﬁé&fﬁ‘%ﬂ?cﬁ%ﬂ&?%G/&HR&%\AAAACA
ACTTAAATGTGAAAGTGGGTCCGCGTACAGCGGATCCCGGGAATTCAGATCTTAT
TAA GCGGCCGCATAGATAACTGATCCAGTGTGCTGGAATTAATTCGCTGTCTGCG
AGGGCCAGCTGTTGGGGTGAGTACTCCCTCTCAAAAGCGGGCATGACTTCTGCG
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Anot her aspect of the invention concerns a si RNA
(small inhibitory RNA) capabl e of negatively

WO0i2009%4r18898i ng Wi t h expressi on and/ or activity @®CTARPR08/ 006024
AS160 |ike isoforns 2 and/or 3, e.g. specific for or
in part conplenentary to at |east a part of the DNA
sequence SEQ ID NO 1 or SEQ ID NO 22: The term "si RNA"
refers to small inhibitory BNAs that induce the RNA
interference (RNA) pathvvaﬁ (for the RNAI interference

CTAA@AWGWC,@GWC@AEAAASGAG@tA@GATTCF@MAmmACCTGGCCCGCGG
5: 188-200, Tuschl et al

De t (2001 1
TOATRO0T) T GAGES BB ASG ORTeAT CTAG TEAGMBAGAGATCTTTTTGTT

em%%ﬁﬁérﬁr@%@@p %ﬁ@ﬁc@%‘*ﬁt’rﬁéﬂ%@f@PM%@CT*@AWGACAATG

ACAT‘G('JNC'TSTEFG@GM%CVWAGGD’M@A@T@(D@AGG‘ﬁC@é\lAC"ﬁ@CAGGT
ingle strands that can formhair

CGAGE .G,@Aﬁ@T@Q@@(@G%ﬁmg&gcE&Tgﬁéﬁ&fé&gchcccmm

GTT%@E&?@%CQM A@%‘@&% o Z%Tﬁl;bcq;eot [ g dTNTATGTGAT

TTTOCAGCATATTRECST CT'ITETGG(BAATG‘T GAO@GG@CQGGAMG@'ﬁ@GCCCTGT

CTTAPACEABOA TCE ABGRBTIH T Lo TRE FUABBC e ARGaT

CTGTIGARG GHEETRIRAGEARBEA é‘?@T@GA{L\G@PT@WGMGAm\AACAA

degree of corrplerrentarlty Is also well known in
CGT@TGTA@(BWSA@@I@W@@Q@G@A@GGGAAEQ@CG@A@@E@%GW@AGGTGCC

TeTGReMar R AN GRACBRGTRTANSAT R CTREHAREh FRRCRGpaccee

TCCTCAAG
ACTAGEARIT GRS RTAT T e oA T GTeTC

CGTMD‘HGAMKA@G(E@M GMGﬁPpTQ@@CAGél‘NG@BA@@CCAWGTATGGGATCT

oATEE R AL SarteAC et TRbA T RLRIT AR G T

GTCﬁ&GGﬂ@éC@@éAAd@Ab@GGGKC@mGWT@GTW@ARNAACACGATGATA

I nclude chemcally %nt hesized or in vitro transcri

AGCHG&QAQA@C%CM WAG@]EGC&’T@AGQIGA@TAQAAGCCCACG

TO RIS KRR R AR P aine s ocToaocae

CGCG@W@C@A@W@@G@@ACGG@C@MCC%@A@@GGACCGCCACA
animal s, wherein the term exgres& on vector_refe

TCGAG;CCRGE&T %CQ&%QGT@%&@ TQTTE&}T%C@Q@CGT&&GGCTCGACA

TCa G B R AL DL oR L S eTTBaL BRTeTGACCAC

GCCG@A@A&EGW@GAA(G%G%GC%TGW%G)C@MATCGG@@CGCGCATG

GCCOAGHESAACEE T %”@%f%b@é&%%@%@%é%ﬁ@%ﬁbﬁmﬂ
Gecgcnééc%é&%@ég@é s’flﬁ %@?%ﬁ@%&%c%cectsgceecmm

érating a si ex or s
CGCGQBBACM@CAGGIBCM@GTTC'E@GIGGAGGG@GGT@GEGGWCQSCGGAGTG

L e L s
oA CNRTACOAGREGEREbOPTCHE GeEI OB paACTOACT
GCCEBNAGEALBRECEAACE TORT GEAISACCLESHCAAG %@C&G&ZGQCTGACGC
CCGC%@SAC@X&&C%S&R%CGCCCGACCGAAAGGAGCGCACGACCCCATGGCTC
CGACCGAAGCCGACCCGGGCGGCCCCGCCGACCCCGCACCCGCCCCCGAGGC
CCACCGACTCTAGAGCTCGCTGATCAGCCTCGACTGTGCCTTCTAGTTGCCAGCC
ATCTGTTGTTTGCCCCTCCCCCGTGCCTTCCTTGACCCTGGAAGGTGCCACTCCC

ACTGTCCTTTCCTAATAAAATGAGGAAATTGCATCGCATTGTCTGAGTAGGTGTCA
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like protein (isoform2 as well as novel isoform 3)
has been identified on the basis of quantitative RT
WORG@R/(1F89§man) using primers SEQ I D NO 7, 8, 9PLCHEP2008/006024

isoform 2. Fulllength AS160 (anplified with priners

SEQ ID NO 19, 20 and 2 1) is depicted in (A), the AS1
60-1i ke protein, isoform2, which |acks the exons 11

and 12 in (B). Isoform 3 isgshown in (C (anplified

with primers SEQ I D NO 16, 4 7, 18). Phosphoryl ation

TTCTNrfr@réeGé@%mGG@WG@@GC&A@@AM@@M@@G@@A@MﬂGGGMG
T202 and T1275 (italic) are shown. Figure 2 B)

ACA@M@A@@@@@Q@FG@G%IQDGQWG@R(TE&MC TETeA AGBCGGAAA

oA RBE TSR CTERACTRAT ISTBR T T bl %‘E&@%‘&ET&TCAATG

TATC%T&T@AT@TOG@TSRTAU@m@mcvemd@m@keGmCGTAATCATGG

i soform 3 he ex ression of the three different

TCATASHETE \Q;%T@I & WAE@@@B@AQMUQEM%ACATACG

AGC@Q%ﬁ%?%?%ﬁ‘%e%@é@@q@%éiﬁf@ﬁﬁ&mmm

TTAAWG:C@WG@@CW”&GO@CG@WG@AW@GWG@WBTCGTGCCAGC
donors. a re 3 shows a schemati ¢ presentati on of

TGCAT T Ag AT B CABE GEGMGIRCHACAGIRF (6 BT HPCAISBT GGGCGCT

CrropCH b RS IRk TR BB e B setacaconc

CGGWF@A@GWA%WGWG?T?%@GmﬁmAmGAATCAGGGGATAA
ression of 1soforns of AS1 In L
COCAG AN G AAGA T G CAARAS AR S ARMIAGCCA GBAACCGTARARA

GG P RO LTI OISO EOR JeEd AAEBAGCATOACAA
AAATIOGACECGETCAAGTCAGHSEBTE G@GAAA@@GA@AGGA@BAEAMGATACCA

cocRnrbCaptaaRBRGICabTtisT retat TRrteritapfhcEraccact

TAcc?GAWAG‘Cfﬁ#@t@CUWééWGGcS@&G@@TG@&G&WCTCAATGC
gure 5

ows I nsulin stinmulated AKT activation in
TCAQGC CETMBBT ATE TCAGITINEC GE TwW TABGT G pF eSS THBCAAGCTGGGCTGTG

TecAGBARECE G TTb A CRCRE T AR el Al S g ToTCaTCT

TGAGﬁDQM‘@G@G@AA@%CAGGA@ITI’QCG@@NC¢(ﬁ3@h@®AGCCACTGGTAA
sphoryl ati on of AKT and isoforn2 of AS160 (In-cel

pho
CAGGRSTAGOACAGCRASETANGTAG G CAAT (& AGWASASS GH'FFQAAQTGGTG

cce bt RtBICAg RSB RRTAT TR ST e aeTg TecTEAG

CCAGTFPACOTE CE GARIKAAGAG FPE G THG OTCATBNT CCIGGOAAAGRAACCACCG
i ncubated for 20 m nutes. The phospho- AKT anti bod

CTCERAGEGGT RS hhbs phbByITdiG ARTAGATEACHGCCAGAAAAAAAGG

ATCTE ARG RIeETgT AT el TiE TAGGeP IR RE TR TqcAcaA

AACﬁCQ&CUTGM@SIGNTmGGJTCATGAGATTWTCAMA,@@MIETB'UTCACCTAGAT
devi ations represent 8 reading points. *P val

CCTTI THAATEAAAALTGHAG Kl TARAT E &W@%FA%TG'AQEAAACTTG
GTCﬁ;Ré %FT&@ ‘ﬁ@ gﬁﬁA%Aéﬁdﬁﬁgé@rA{???AT&%@Q;ATCTGTCTAT
strmul ate uc ke of

ose upta
TTC@F@AY@@AJTO@G@TCE@F@MT@ICCEGE@W &EAGATWMTAﬁGATACGGGA

cooglACATETaCteRACTRT SO A BArcRfdtiAcReacecTeace

GGC'F?@AQQ% TYBATCAGEAA C Addd@GM@G%C&G@&GGG%AGAAG

ose- dependency o ucose upt ak
TGGCTREYSLAAGTddAd! r@@GQCW@ATﬁ%T@JMH %TTGW&%R@G@GAAG CTA

GAGTARBTRIH B RETIAATAG T ESELA ST BT dEcATTGCTACAGS

CATCGTGGTGTCACGCTCGTCGTTTGGTATGGCTTCATTCAGCTCCGGTTCCCAA
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of AS160. Doxycyclin was incubated for 48 hours.
Insulin was incubated for 20 m nutes. Standard
wogew/Essodns are representative for 8 readi ng PCITAP2008/006024
Figure 9 shows the effect of isofornR of AS160 on
| G=-1 and Al CAR stimul ated glucose uptake. Uptake of
2-deoxyglucose is neasured in response to 1G--1 (A
and AICAR (B). I1G-1 was iﬂtfubated for 20 m nutes.
Al CAR was incubated for 2 hours. Standard deviations
CGATTRAGETGASTRACKE GATCBCOL ATGEAA TECHANARAAGOSBTIAGCTCCT

TCGR EGETCROAT CALTHG T EAGRA RIS T TERRr A IRTT A AC caTaaT
TATG‘dft;ﬁi‘gs o eé‘fé@ﬁ%&&ﬁc?ﬁ&?@?&%ﬁ@c@meq‘AA”GATGCTTTTCTG

0 1 nsul ["'eft) and nmettormn (right
TGAGWE(BG¢GA(BTW GALCOAAGET CATITIRT GA@AP&EAGEQJ&T@GG((BCGACCGAG

TTCGI e raECaaS TR AR SR A BBt GETATAGE R AACTTTA

meﬁi@g@@q“ﬁie EEN) @MW@G@GB&R@AA\GTCTCAAGGATCTTAC

ure 11 shows the effect of AKT
CGCT@WM@MCC@OSF@CEAPVGEAACMA%B@E@M@M@TGATCTTCAGC

o AN B Bl B RSN SR anrocc

ARAARA @L\@GGAW@WMAGT@AMTCTTCCTTTT
GC V\thl’f&%l WOO(}M@%%%ate Cat No.: 12-338) or the

TCAATnﬁnTb‘kT'BGAGeG(BATHAT@AGGQBT/&E'E@FFQT@ATQAGC@%%C)IATATTTGA

ATGTART TAG RARAB AR CAPRTRAGRT T CEREAATTIERE RpanaT GO

CAC@bp@Amﬁgred in response to insulin and Al CAR al one
and in conbination of wortmannin plus insulin or Al CAR

(Bionmol). Insulin was incubated 20 m nutes, Al CAR was
i ncubated for 2 hours. *P<0.001 vs. -10 nrml i nsul i n.

subs G AR IE o T SOH B S0, LR s il

expre%?vngqgerfb?@'lb&ﬁy pladrhil wereesdlectetingith 0 myinhl plospnyygin thvwoGen).
in order To induce n’-‘sér essi on of AS160-11ke prml n
L6-GLWT#myatoetiacoataimngifated-tks were srrwiir MENMedP mented

i ek IBEERY S S5 PHO1G T, L basseblCagbonem) 0.
pg/ml ;ﬁ%ﬁfy(ﬁ%\ fi\gmo I eﬁ )Mp?mmdomytlh (dwdyogmﬁ)l Ruhotior@ity of the
hours "(+A i ke

tet-reprasspEn@sERRtION AL pithR tmcy\g@frl%e 'fisi iG Ved@%%ﬂngygé)%@a plasmid
(pCDg%}?ﬁBuen%? ih4he q‘%@nbé‘%\“@bﬁﬂfhﬁb gﬁ ol ﬁH)‘HﬁIy a small number

celTs were st ate m nut'es
of cel ékprbb@ GI-TRlI/R@dmdn loﬁdukycrycbn mareases thmsumbePef)G(E? expressing

160- 14 shows the induction of
cells ah@,‘@MQlfql‘éﬁ‘i’%t?Méhg Nkcose uptake). To induce

i nsulinresistance cells were incubated in the presence
of high glucose and insulin overnight (right), or
i ncubat ed under normal conditions (left). Induction of
To obtaipf MtetBnducibler @gsessionas tperisaformd dh S 16 the pPERNAS vector

rom et e sashs of KATRi2 S8 5 ALt Sebion o
stabl® QdHed - wad peloftRed With-hygtOYERZ 20D Ag#H dnvitrogen). Expression of
isoform2 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 AS160 was induced with 1 pg/ml doxycyclin (Sigma). Functionality of the tet-
repressor was investigated with addition of doxycyclin (1 pg/ml, Sigma) and

subsequent western blot analysis.
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Fi gure 15 shows induction of insulin-resistance
(In-Cell western). To induce insulinresistance cells
WOWRe9015808ubat ed i n t he presence of hi gh gl uco®PETHPRHS/006024

i nsulin overnight or incubated under nornma

condi tions. Induction of isofornR-expression was

perfornmed by incubation of doxycyclin for 48 hours.

Activation of AKT was deteygi ned with an anti body

recogni zing Ser 473 (Biosource Cat No.: 44-621G. The

phospho- AS160anti body is directed agai nst the Thr 642

site. * P<0.05 vs. 100 nMinsulin under nor nal )
For alt exainplesnis6-Gtildjdmya 6eli$ oortairirg ésoferwn? of Aﬁéﬁoomaﬁergr@wn in

EM R0 Bl B Bl RS0 A Sl e g

blastléIBﬁPdOé]blbﬁﬁéﬁi)a@%ggﬁﬁgpurﬁﬁﬁ%ﬁ%wl%@'e@b‘tmd‘@/ﬁﬂ) hygfdmycin
nv) ate

was | hCcu overnlg IS were starved
(InV|trbgen)4 Expuessiam of inoferempiehAByY 68 wariindueed wiithh1 149/l gloxeyclin

(o Wi G A1 BRIl SR BB - Gtavt

(GleEngpﬂeﬂnérﬁéUJ\Mihtm/o FHES P AAS teide) ramdM Brpenicillin/ streptomycm
8 | ation of AKT and ASl 60, isoforml1 (ln-ce
(PAAﬁ\.,L@t LR

4anO¢eJ§swgrre @FOWrsiBIMEME 61GIntaiax i(ﬁlbm) smplp@ented

e o i e -

(Calb(o%ﬂ@rrryi\/)\n \valts ivece lgadven aosefcnla@htS%@OL sLeaBleUTdmyealls
for 4 hours and subsequently stinulated with differen

containRa iSRG EhABH ORI RERAted IR S1ediumy (i MeS Ard hours

Figure 18 shows an anal ysis of GQ.UT4
pnor{ é?ﬂ !H%#ﬁ(ACUNEN) Cells were incubated with
doxycyclln to i nduce expression of AS160-like protein
or left untreated. Insulin was incubated for 20

m nutes. Standard devi ati ons were obtai ned om 8
For V\éaa%@nneblobm@gs'smwweﬁ sepgatgd am 5%@?%%(9%4-1 2%

reson Tl nfiSge h, g s (2PYPE TheflorAne s R deti) rfyblocked wit
Roti-BlbtK®@ (Rbﬂt)ﬁbbﬂlhcmm. Macidvahgs widre trcgibates] with erioharyi anditbodies

overrghPRa T o BaRSLa SaL R Lt SRS B e e
TBSTS &lrfé%aéd ter grEéﬁiﬂrrat@@éé&daﬁ‘f/%o?ierbﬁ%h%ér@Wdase

own I n ar e negatlve
conjugamdmmgnodgze(Sasta Cgllnz) rhmunereaatives bemearwene Visuglized with

Ll R 5P i LR b8 Pt e,

menbr ane. Flgure 20 shows the | ocation of the forward

and reverse prinmers for PCR-cloning of isoforn2 of ASl

60 from human testis cDNA on the DNA sequences
Analysjssofrtbarfuactibniditynst thedet-tsfpressorirevé aledithat isofwirmg of AS160 is

s are typed bol d and

expregﬁgganynlgot}?8$ra§ﬁq(‘eedoflqj'(?qggyclmﬁee{ ki ke coding

sequence is underlined by a solid I|ne Figure 2 1

shows an i munof | uorescence based anal ysis of the

intracel lular localization of myc-G.UT4 and i sof orn®
In ordsfr ta8xgMinem tiradysling- anthinsuinidepesdema@ression of isoform2 of

AS1 66?@% qt r'ﬁ?r? %m ?}%&? c%ﬁg %Sﬁ{ﬂ rzn (S édlwaat \?/gs%grﬁ tt‘BIo't analysis
was performed. The expression of AS160-like protein was induced with 1 pg/ml
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
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prior to treatnent for inmunofl uorescence-m croscopy.

EXAMPLES Exanpl e 1: Expression of AS160 isoforns in
WOQne ¥Rt ti ssues Bioi nformatical anal ysis ofPCEEP2008/006024

i ndi cated the presence of three isoforns of AS160

(Figure 1A ,B, C. Figure 1 presents a schematic

overvi ew of AS160 and the new isoforns identified. The

expression of these differgg ASlL 60-isofornms was

investigated with quantitative RT-PCR in different
prepared sseparateshyie P atHAGEaNd sansferpgddo ¢ PYPrengnitrane s

nors were reverse transcri bed and exam ned
desc#ﬂ%@%)cﬁlgqmn PCR with specific primer pairs (for

full-length AS160 SEQ ID NO 4,5 and 6, (or
alternatively 19,20 and 2 1) for AS160-1i ke SEQ I D NO
7,8 and 9, for isoform3 SEQ NO 16, 17 and 18). For
Figure Ki shows aqa@weofatwgtwstem blot af dwm@m@@mlecﬁmaewpn of

AS1 G&a é(%&@&é rggg %Q@n@l‘gb‘r %Sdeﬁs C ﬁraeflﬁ |§§ blé %n'%sfg m?éjté%lpt

Incubﬁﬂ@hwmmummcﬁ)@ed%@lpﬁblph(brly%tl@m&ffa-lKT (ﬁ@éﬁms) (Figure 5).
expression in insulin-sensitive tissue(adip

Expressian @f theijisefer mﬁé&rﬁsmﬂ haghyo ﬁ@&é@éﬂb@@cﬁmn of AKT.

expression of the ribosomal gene RPL37a (Honp sapiens
ri bosomal protein L37a, nRNA, cDNA cl one MSC. 26772)
was used to normalize nRNA levels (SEQ ID NO 10, 11

Exampiel 31 2PhoBpls@yiationsgfeAKT eadpxk$ 80 pairs the expression
of distinct isoforns could be distinguished. Relative
MRNA expressi on nethods were cal culated with the
del tadelta CT nethod (Yuan et al., 2006). The

To stlﬁcﬁ} éﬁ%@%ﬁgﬁ roi maﬁ% 9%3133” i g;elﬁ§%%:s;hﬁe& ??Ekérshpﬂaf 2 were

used. N&%@%;ﬂ%ﬁlggl}ﬂBbbphemaWMmcﬁm&dl Thatifg (RXRIDET). Known
- t

PhosRhibAS BUAS 100 &6 S6 d Os o6t BER ThGAE Bndring IR (SaRo-ficel

2003)8)0n<% SPHR Kihdses %4% Hsubfeofﬁﬁé'gét%r ﬁ]’&?" 60 'i‘seAE*I'S(Kane etal.,

expressed 1 h adrenal ands
2002)allr$orderr to ulegerdmidadiye activdtion stafus ofithe lﬁ)formExq@weS;‘EGOUMne In-cell

westerf HRitach TS Was Wbt oiethed BlwS M gEickSnas SRhaific proteins
dlrectlyslﬁfQH Weft pla‘@é@@ﬁdu'fﬁrépsargf‘éﬂ oﬁbél%fd'rdct@*l’ﬁ@%ﬁ@@ﬁﬂb Iémtlbody used

skel etal ruscle. The a mght 1 ndicate a specif
in thif assayi regoghizes $he nphospmmtata@ Thn 662fm@sehor>datsxust§ ofi AS160

I ts th t f d th
and ASEH- s PEISEr  Sof orm 2 (ASI60- 1 Key. s 2223ﬁ ?2 ’
novel and shows hi hest overal |l expression in
For this, @Jéyve@&ﬁ@epé into 96-wiellRiates (Risgk| Nargksand ok for 48 hours.
Cells We% %'teﬂv?él%r% ol FES'QHA@%% %ﬁRN?%Bﬁ{%llﬁlﬁB@}‘%o?ée €erum

tetracyclrne-in prot ei n®expr €ssi on
(Cambyst) cARSA b ef inmsdiun cﬁ%@vét@ fN@d ih)3. WtsfreshdV ipfepated para-

formadatSEugoR) L 2y TR rGSUR HErIP RGN e &L M S + 0.1 %
Triton()%E@d %o%l&n?%s@rfor% \Wﬁ gef’ g%cfkfr@ (ﬁ_zc,%g) overnight at

|gu e insert 1s un |ne was use
4°C. Pemarasstibadiey aeze anduipted fcrra@hemns aicrooesmmbrangeoThe anti-

t.he n en v ences
PROSRIRGHS PGS ORALS: e iE- AdEOLTBF A T 87 bAERFBAZAS 60 (Thr 642, Cat
No.: 44-18716G99RRS from Biosource. After incubation of the primary antibody, cells
were washed with PBS + 0.1 % Tween20. The secondary anti-rabbit-IgG-800-CW
antibody (Rockland Cat No.: 611-131-122) was incubated for 1 hour. For detection of
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and subsequently into the expression vector pCDNA5-TO

(I'nvitrogen) by neans of standard net hods. Sequenci ng
wWOo20¢0/018308 reveal ed that in conparison to full PCEREPRNS/006024

AS160 (NM 014832; EMBL) exons 11 and 12 are missing in

AS160-1i ke (Figure 1) . Two mi smatches were identified

at positions nt606 (silent) and nt3827 (Ala Val). In

addition, this clone contaiggs a 3 bp deletion (nt

2594- 2596) t hat was al so found i_n human pl acenta cDNA
DNA FG:PR&3 dye (VatesularRrebesnfiat Ner: 13695 wascasads i lugrgseence

signaBdFidifie 0 A PRed el 3 BIIE TR © cl'osely the
full length sequence of NM 014832 (EMBL). L6 myobl asts

(rat skel et aI muscl e cells) stably expressing gI ucose
transporter (AUT4) with an exofacially dir

As a egniral e g@wmyayieo phagnbaylption/astivatiaseef AlﬁTméeéﬂm was

ool U RBICIfr  ind e o o
phosﬁHﬁirﬁlaﬂé_I;l_ﬂp] lof fuet- Ibli’ng:ﬁoREbfm ehAS1 60nin a\ddsecdspendent manner
e regul atory

used. asmdlnthls ste rols
(Figu AT B) NG PRESBRUPIRSBIGH /55 16081 et TR pb& S p0 Protein was
obser%%@%%l}#wﬂﬁ&%&é@xﬁgeﬁﬁ fMd fedaex?g%/ #8&( BPK%Q@'OOI}HJ Molein.

ence of tet Ine
doxycycline) the repressor binds to speC|f|c
tetracyclineoperator sequences (Tet(2) and t her eby

represses expressi on. dd' ion of tetrac e (or
Examais oy S FRTED! S AL IR AN SHEOS PIAKE o

interest. To allow a stable integration of the

tet-systemin L6-G.UT4nyc cells the tet-repressor was

isolated frompCDNA3.1 (+)/ TR (I nvitrogen) and cl oned
To exantine gheolskalptakel of\titd ceﬂist e EsppLRESpelisn®ers piatedun 96 well

Cytostweu%gqq%uﬁ-lrr?gjni% g%@g I%%%g Tt%uFﬁslc%llg Were eerum-

staw%@@%&&%%@ﬁ%o@as |nd|cated CL;J&)talfAe of 2- degézglucose

(0.01 ™Bq per well, Amersham) was performed as already descnbed (Voss et al.,

ZOOSH-%n%é up?Tke GO%“?Trm%é;.CnT e presence Tp%%%sin B
(Calb@ﬁ@ﬁ@— RS aNEAAAUbTAME A AN A S T edsuréinéhAtl occurred

in a WetllatQiatebate teontedBeTRInEHTET F Utaice pE2irRoRygNTesAGERE sented

C o

as Cous Bl AR PERCAT TGATTAT TGACTAGT TATTAATAGTAATCAATTAC
cee
GTCATTAGTTCATAGCCCATATATGGAGT TCCGCGTTACATAACTTACGGTAAA

The UM’MM@M@@MM@H$@(@@$M$WWAS1 60
was e,&ammgé:%a‘ Ié%%-le %Tﬁ%%%ﬂ%ﬁ%@%ﬂ%%% of

|sofor?&i?'rm OO 5L\ RN (HiaRe bAGRICoAGHIDAT (d ATteretintalation with

insuliogmmeTationrt AT dueinhAMEhoshexRTeSEON Pf AR AR 160

i”S““'E;K&‘FFRWEE?K&I?MWFA@&ATTA@@TC@TAT
I:éATGGTGATGCGGTTTTGGOAGTAOATOAATGGGCGTGGATAG:GGTTTGACT

The iwgmemw@wmmﬁxwﬁmmm-

dere e TR AN Y BB LA RGBSR v
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TGEECEGTAGECGT GTACGGT GGGAGGT CTATATAAGCAGAGCTCTCTGGECTAA
CTAGAGAACCCACTGCTTACTGGCTTATCGAAATTAATACGACTCACTATAGEG
WOA®I/015808 PCT/EP2008/006024

ACCCAAGCT TGGTACCGAGCT CGGATCGATATCTGCGECCTAGCTAGCGT TTAA
A CTTAAGCTTACC ATG

TCTAGATTAGATAAAAGT AAAGT GATTAACAGCGCATTAG
AGCTGCTTAATGAGGT CCGAATCGAAGLT TTAACAACCCGTAAACT CCGCCCAGA

From %HA@@W@MMK@AW(MMWMMM@M«MWTR& D
SysteBRoGR AT R RN PAC AR LIRS BT P RRRR ACtvator

AICAFES 5-Aminoimidazole-4-carboxaide 1-beta-D-ribofuranoside, Blomol Cat No.: EI-
GGGGAAAGCTGECAAGATTTTTTACGTAATAACGCTAAAAGT TTTAGATG
330) glep stimulate glucose uptake in skeletal muscle cells (Ciaraldi et al., 2002).

ThereﬁT eTﬁg@%%%EmTWMJ CANIBIA SEFAS (56 \Gh 1GF-1
and W&W@@W&T@@J A TRETARSAOBAS GBSO T of

AS16p0TRmperedrtains ik tecupieke atotcpsedncetp stimilated-witidBie 1 is
nighe (3 {oled R Ak ALY eI R RIMRIRNR R A aceTACT
Ag(?ATAGT ATGCCGCCCATTATTACGACAAGCCTATCGAATTATTTGATCACCAAG
The uptpiealaincoserircatierstinudaterriith Y EATRETAWEDELATolbham e uptake
of o RIS WIAIOSHIBFR SR RBies SR RLIsElorm 2 LARIpProte

furthef ifd&ased the uptake of glucose after stimulation with IGF-1 (up to 5 fold),

Wher oS SAG PO e TR RSP RSRAS CFOIORGSAT R PAET ”%%eed aer

stumu@%%?ﬁﬂ@ﬁQTﬂ%%W%\Tﬁﬁ%ﬁg r of\Glubesedptéie ca
occu rm‘a\rmm@q@@me@@ﬁ@ﬁmmm ISTOCACOIABAGCD ANGTWa AETTTIN an
|sofor@2 depenJ G% mann(g:\GcI\A %%gry t% ceTI sy%c%gn%cag% g%’%@rﬁlate
beMe_?éFﬁE@%ﬁ]@Ta Eh&AdEt Ha e dnbiehCemedieCCAGGT CCAACT GCAGG

CGAGCATGCATCTAGGECGEECCAAT TCCGCCCCTCTCCCTCCCCCCCCCCTAAC
GI TACT GECCGAAGCCGECT TGGAATAAGCCCGGTGTGCGTI TTGTCTATATGT GA

Exa%mﬁﬂ?&%@%@%&%ﬂﬁ?&Mwme

CTTCTTGACGAGCATTCCTAGGGGTCTTTCCCCTCTCGCCAAAGGAAT GCAAGG

REtRGTIOHTRGHARgaATiCe T mives @ diabates are

ool PR 4k RS B S TSR

action gﬁm&%@%ﬂmmﬁ A Ge e AMEEeERARAR G e fect of
GTGCCACGT TGTGAGT TGGATAGT TGI GGAAAGAGT CAAATGGCTCTCCTCAA
ISOfOI(B’l 2 of AS160 protein on glucose uptake after stimulation with different

concentiations o ettt whemh I B TN Sut L QkatibEd Kbove
(Flgu@T@Y GScRApERIsoh GEACATIOCTRET &pFEEIioh OF ASSFOASGT ASABA #ratein has
no lnmmm&nm@@@ﬁﬁﬁwﬁmmwh the

ofocbpseriec AL A BUEARE I AR TRES8 A8 AR B B

CCCGIT CT ACGCGCC‘AC‘ACCGT CGACCCGGACCGCC‘AOA
medis “ACCGAGCTGCAAGAACT CTTCCT CACGCGCGT CGEECTCGACA
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TCGGCAAGGT GT GEGT CGCCGACGACGECECCECEGET GECGGT CTGGACCAC
GCCCGAGAGCGT CGAAGCEEEEECEGET GT TCECCGAGAT CEECCCGCGCATG
WOCEE@EASNE GAGCGGT TCCCGECT GECCGCGCAGCAACAGAT GGARGEERT@EN06024

GGCGCCGCACCGEECCCAAGGAGCCCECGT GGT TCCTGECCACCGT CGECGTCT
CGCCCGACCACCAGGEECAAGEGT CTGEECAGCGCCGT CGTGCTCCCCCEAGT G
GAGECEECCEAGCECECCEEEGET GCCCAECCT TCCTGGAGACCT CCECECCCC
GCAACCTCCCCT TCTACGAGCGECT CEeCT TCACCGT CACCGCCGACGT CGAGT
GCCCGAAGGACCGCGECGACCT GGT GCAT GACCCGCAAGCCCGGT GCCTGACGC
CCGCCCCACGACCCGECAGCGCCCGACCGAAAGGAGCGCACGACCCCATGECTC
CGACCGAAGCCGACCCEEECEECCCCECCEACCCCECACCCECCCCCGAGEC

ExampleACCCRAR AT TRIBIGIS T CAGCCT CGACTGTGCCTTCTAGI TGCCAGC
C

ATCTGITGI TTGCCCCTCCCCCGTGCCTTCCT TGACCCT GGAAGGT GCCACTCC
C

To oS R R R I on

isoforfh 2 of AS160, two different inhibitors were tested. Wortmannin (Upstate Cat No.:
ACAATAGCAGGCATGCT GCCEGATCCAEGT CT ATGGCI T
12- 33 R AR G PO S BT RHE P RO MBSO T (TNRET BT IGNRICT the

o i R S L RODOS] A

whichGiignals downstream of P13-kinase (Okada et al., 1994). The second compound
used @-@%ﬂl;%qg%gmﬂ EA(EC):%T%WT T%%%é%grbonate
(abbrWWﬁ@ﬁ%mmW@ﬁmw ebfpound is
descritearas eceistgednTuatrCIRAIST o aaskydaERsogTEHTE 3CHa et al.,

C

2000} AT T AAT GAAT CGGCCAACGOGOGGRGAGAGGCGGT TTGOGT AT TGGGOGCT
CTTCOGCTTCCTCRCT CACT GACT CGCT GOGCT CGGT CGT TCGRCT GOGGCGAG
CGGTATCAGCT CACT CAAAGGCGGT AATACGGT TATCCACAGAAT CAGGGGATA

v oSSR eﬁé@%@%ﬁﬁﬁm;ﬁ@m&%@ﬁad o

effecmgrg ARATSer &Xahehedhd efficacy
TA CCGCCTTTCTCCCTTCG GCGT TTCTCAATG
of thecAKT inhibitor Calb., an analysis of signaling molecules downstream of AKT is

requirkd, betd (T NAE' SHESPHERNAHSHLEART Fhight horkilrettly Ebr - With the

activit/SFAKNARREEEHIPITA as\getstsMEh/d phospho-

I . )
speciffgantioedynromddipsaareen&at Ao AFEEEA AT GGCAGCAGCCACTGGTAA

CAGGATTAGCAGAGCGAGGTATGTAGGCGGT GCTACAGAGT TCTTGAAGTGGTG

GCCTAACTACGGCTACACTAGAAGGACAGTATTTGGTATCTGOGCTCTGCTGAA

Wo rtrg@%ﬁiﬁTm [ECGEBEAA\BoApIStely 26504 STENGE TUREEIE AAHLBAAECACE-
GLU troes Aci e ing 1eafemAohA S RN bareRR eesaupiRkR A AICAR

stmuRted SRR RO OE PR (RS L oS Br dpesinesss o

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

Example 7: Time-dependency of glucose uptake of L6-GLUT4-myc cells expressing
isoform2 of AS160
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AACTCACGT TAAGGGATTTTGGT CATGAGATTATCAAAAAGGATCTTCACCTAG
AT

WOCEPTIFIAAT TAAAAAT GAAGT TTTAAATCAATCTAAAGT ATAT RTEABTRB A 024
TTG

GICTGACAGT TACCAATGCTTAAT CAGT GAGECACCTATCTCAGCGATCTGICT
AT

TTCGITCATCCATAGI TGCCTGACT CGTGTAGATAACTACGATACGGEG
A

The ¢ F&@%&?@@Q@@EA@HW@&M@W@W@@@ might
CCAGATTTATCAC;‘CAATAAACCAGCCACI:CCISAACIII:CGA

be theTasehaptichat e trastiacatiorat EEAGTCINTE SR ho-higher
overallarOunt PAGH T PIRYT L RETERRIG AT RIS PPERRAREE

order ® elucidate this mechanism a time-dependent analysis of glucose uptake in cells
CAT

CGTGGTGICACCCTCGTCGT TTGGTATGECTTCATT CAS
expremmmmwm WMM% as
prto st RlesATaAP L SRS AT PR ST SPIR

minut&s). Cells were stimulated with 2 different insulin concentrations (10 nM 50 nM).
TATGGCAGCACTGCATAATTCTCTTACTGT CATGECATOICGI
Figurer¢2 shows that the maximum of glucose uptake Is a ready géserved a-Ft%r 5

mmuté%%%%m%T&%@%M@ﬁ&Wﬂs
expre3iRG TETTOHRCCEESIBNATACEBONTRATINSOlEBATAHIAS AL ARprESFIoN could

not bt RaskRSR IR SHAREE e el TR A AS ISR Jos5 ARk Feelgate

xamined time points.
9'“°°€%EPE§I“?§K&%E‘K ST AT G AACCCACT CGT GCACCCAACTGATCTTCAG
ATCTTTTACTTTCACCAGCGTTTCTGGGTGAGCAAAAACAGGAAGGCAAAATGC

papeshHRtAke REAMGRSPAR TRE-REG RSP

ht be an increased amount of GLUT4 at the plasma membrane.
'SOfOF%RtrA%R? GCATTTATCAGGGT TATTGT CTCATGAGOGGATACATATT
Transi&stion of GLUT4 is a key event in the induction of glucose uptake.

ATGTATTTAGAAAAATAAACAAAT AGGGEGT TCCGCGCACATTTCCCCGAAAAGT
GC CACCTGACGTIC Subsequent |y pl RESpuro2/ TR was
transfected into L6-G.UT4nyc cells. Cones stably
ees g ERGUEIRK Mhibidrasgn2b wer e sel ected with
Exa"ﬁ?‘%%gﬁn@%éf@nym EF\?‘? nvi voGen). L6-A.UT4nyc cells
cont ai ni ng AS160-1i ke were grown in MEMs (PAN)
supplemented with 10% fetal calf serum (FCS) (PAA,

oo 3 74 o AR BT P B e o o

insulihl ﬁghéﬂrﬁgﬁé‘%e"@é@bbﬁﬁ@hhbm t@fnstuhﬁ-ré@itstafr&:lenawetetalaauscle cells,
con "fed with a tetracycline-inducible

we ewprrwsuhereftecagfrad: 31spd MEKK/ERK m@%é&ﬂ@& ¢pstate Cat

No. K4 436 86 S0 MG ot TR B i ne
MEKKV@RKMHH@&O?UO@B’ (86 NESZ0 pM)creVéaaemaos:gnmeam ninmnd)aed uptake of

not shown To obtain a tet-i nduc:| bI ex Si 0|
alucams i S ST K SO T PSSR Locurred

| nvitr f |soforrr520f AS1 60
cells\%gr%gﬁg;egggﬁﬁféﬂﬁggﬁbthelgb ?g ones was perforned

wi th hygromycin (200 ng/m, Invitrogen). Expression of

i soform2 of AS160 was exam ned via western bl ot

i 5 e SRS el A G e
s 9L BB g SR i e ool oos

Similar data were recently published by the group of J. Zierath (Bouzakri and Zierath,
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was i nvestigated with addition of doxycyclin ( 1
mg/ M, Sigma) and subsequent western bl ot anal ysis. For
wOo009/a%308pl es L6- G.UT4nyc cel | s contai ni ng i s®CarEPR008f006024

AS160 were grown in MEMs (PAN) suppl enented with 10%

fetal calf serum (FCS) (PAA tet-free), 2ng/m

bl asticidin (Cal biochemy, 0.5ng/m puronycin

(I nvivoGen), 200ng/m hygr&gyci n (I nvitrogen).

Expression of isoforn? of 160 was induced wth o
2007 ))fopaTNEaxinducéd nsuShgesistaridd- el Mogek whith spedidae that silencing

CRL- 1458 el | re grown in +.4 ut aMax .(G.bco) . .
of espasalbeNRRKARANIE herbapraahsaach 2 festoiePhRAras Mot signaling
: [ &y dal treptomycin (PAA). L6-G.UT4nmyc cells were
n SKegér%}g!/\ﬁuiS%' I "+ @ utaMax (G bco) supplenmented with 10%

FCS (PAA, tet-free), 1% penicillin/streptonycin (PAA)
and 2 nmg/ M blasticidin (Cal biochenm). Al cells were

grown at 37C and 5% CO2 . L6-G.UT4 cel,l s contai ni ng
Exampieo or BEaHSHEEBholaR AUETRESEN FSk BPVET medi um
(MEMs) 3-4 hours prior to each experinent. For Western
bl ot anal ysis proteins were separated on SDS-PAGE gel s
(4-12%resolving gel, Invitrogen), transferred to PVDF
As in bygebl alistseté Rpetipheran thsolineksidtanicerberomesBinvorent, we aimed to

s ey S A SRR AR e
basis\ ¥ Lg i?émgg\;&mﬂt rﬁéef%n&/ﬁ{TBét%ﬂél_saIWs‘v‘d BASHBiAgl StratEifiés a0 destore

incu e appropriate secondary horseradi sh
insulipeseoszitidig cCelbojltyet basedrmpdelsyof (ssuinaresiatance are already well

estat R B8 2 3B SRR 51 200 G i A £ AR L6 myotues
(Waqrgg@tlgﬁi'gb%ﬁnal ysis of the functionality of the
et-repressor reveal ed that isoforn2 of AS160 is

expressed only in the presence of doxycycline (Figure
4). In order to exam ne tetracycline- and

it P R PR i o AR AR 8 my atucose

+ 10 MEShShIfh)Rveimighedoyipdaceasuiaresistiite (Walgrrpeealsi2003)f
AS160-1i'ke protein was induced with 1 ng/nml dox cyﬁl in

Compared4s celis gsowr uadst Ppreal Gluersse cengditiens drigure 1¥,H§ ), glucose

celd s [l | | nsubi g G :
uptakofRIS Trngd LMo Sitesd Ariiisidh. i€ pifiedy d8abed (Figure 14,
right)\VExgidse R sfdsofoepa of A8 180 alighthy PAioves glucosesipakedut is not
to a PVDF nenbrane as described above. Figure 4 shows
able tg resfredesiliatsansitivit¥t ern bl ot of doxycyclin-inducibl e
expression of AS1 60-1ike protein in L6-G.UT4nyc cells
contai ning the AS160-1ike transcript. Incubation with
insulin induced the phosphoryl ati on of AKT (Ser 473)
In-cell Wegtsm Biot afiysis sevenied thdtatso ander highafludsEslub dnsulio

condiinS HGH (6i4 T PSP LA st 6673 CarH AS 160 (Thr 642,

. 1 | -
o 2SR 5 80756 T G A0y b g manmer
(Figuph o5 phdowéwdritha phiosphotylatimn sighalfis deRKRISES/ t0)7.2 % compared to

hospho-sites in A 60 are Ser 570, Ser 588, Thr 642
untregiRgl GORABEAS (NS Bol .

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).
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2003). One of the kinases responsible for the
activation of AS160 is AKT (Kane et al., 2002). In
WOR0eb415808 det ermi ne the activation status of ®PG&/EP2008/006024
i soform2 of AS160 the In-cell western blot technique
was used. This nethod allows the detection of specific
proteins directly in 96 well plates w thout
preparation of cell extracgg. The specific antibody
used in this assay recogni zes the phosphorylated Thr .
Isofor6vR2expressiborwasinducediin all svellastigsoe 48shasssthat metformin
. _..protein. For this, cells e s Lot el Iy g
sionfEpaiCemhanca baidtceseaiRkEAnAR! guha gl pgaitional
stimul‘%ﬁbﬁ witrAdiferert suimdcdiRiehtratibh$ withdicepidh of 400 aivhingwlin did not
Yo horse serum (Canbrex). After renoval of medium )
furthec @hproveeglecoseceptake WdrvnPr@ahconditiensairdicatingthat metformin has
fQF.rr.aI dequycge (Sigma) for 20 mnutes. Cells were
no sepIPABA"S“2ed with PBS + 0.1 % Triton-X-100. Bl ocki ng
was performed with Odyssey bl ocking buffer (Licor)
overnight at 4CC. Primary anti bodi es were i ncubated
for 2 hours at roomtenperature. The anti phosphoAKT
Undex Bigh glaaysealus psulinsenratitions meHarmResignificaphoiisrepsstdenasal
Thr, 642, Cat, _No,.:. 44- | @SQHT inauli
glucos Ppiake s, Rl Abrbusoes do ke affer Sl & 86 20 Mt insulin
(Figur‘@ﬁé}&fbh@%%v@@rﬂ% rha¥kimiveesflucoBeeustake nddey insulin-resistant
anti-rabbit-1gG 800-CWanti bod% (Rockland Cat No.: 6 1 ,
conditionsdoes ppt axceadhthedeasal Ievsis aftepmetioppin sfitpyatipgdemonstrating
) e ( 4 t: i
sgain B BT B AEr BB i B b sTHERRI gucoso
dispopalesented as relative units (RU. As a control the
dose- dependent phosphoryl ati on/activati on of AKT on
Ser 473 was determ ned in the sane experinental
setting. Insulin induces AKT phosphoryl ati on and
Ci ) : - .
paraifg? G5 8HokioR 4f3fie Phoshon) st Ry GERKRial /31654Ader Romal
und induispresisydrattdonnitivh sABLé8ledrthatinéatment of call aithpmetfeinin has no

oo o AN Ao P TEASh g RIS g gt
mediéet)\%g fedbs ?ﬂ‘) n’é@&eﬁgmﬂ’ ALK P AIIBICARRatiBhake To

m ne gl ucose uptake of the cells, the respective
cells were plated in 96 well Cytostar-T scintillating
m cropl ates (Anmershan). After 48 hours cells were

serunstarved (3-4 ), and treated with inhibitors
Exampie i1ﬁdkéﬁmt'%?fa$gﬂﬁ t?’?fi%‘?@’@lnucose (0.01 MBq per

wel I, Amershan) was perforned as al ready descri bed

(Voss et al., 2005). Nonspecific uptake was determ ned

in the presence of 40 nM cytochal asin B (Cal bi ochem).
Altholibh sher eblirbased gluduseaqitake s vary aeprociuiible aad @llows for a highly

eSS R St AR08 P S o
scree?ﬁogéméf e ofitled Ha@élaﬁﬁuﬁ%r? step86n ik @bAtedt is the usage of

gl ucose in L6- nyc cells expressing isoform .
radioactfelyrlabetedgisicesaiin theduptake @xperiments Tnpiavide arigareved basis

7). Th how.t hat ' '
for thisseyand TR sCaving e SERTRELAR g §eoEhdRun feidiRed
glucoskiupthré hRA tiinsibdalishldf LIPS tHY plabeia rabnfidand/
insulin). Wthout expression of isoform2 of AS1 60

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
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insulin induces glucose uptake up to a maxi num of 2
fold. The increase of glucose uptake in these cells
wowae/i1s8ced by doxycyclin in a dosedependent PEAMPRV08/006024

(Figure 8) which correlated with isoforn2 of AS160
protein levels.Fromthe literature it is already known
that 1G--1 (insulin like gromh factor-1 , R&D
Systens, Cat No.: 291-Gl ) ggnd the AMPK
(5" - AMP- act i vat ed protein EI nase) activator Al CAR

Wylie( 3008). Ror tasm-;scaenmgdh:dmes«zerwe mlcroplate cytometer (Acumen) celis

e DS R T eE E L O  FP  a
indica(% "ﬁr"?éfw fc@ﬁ%ﬁ)ere f?e@@?ﬁ 3. 7§W|9érﬁff6rm%eﬁ é@éﬁ@dné)h‘@r 20

ects 0 e expression of 1soform2 of ASL 60
mlnutE§J:SUb$HmJeN|tI§ZA¢ElJ@m¢hmg acedrred withstOUpMaNECiGallseverg blocked

wit ol Bl 380§ R ariRE P SRR L by
(monéé%né drﬁl-mya@tm o, Sdneh djrut henaef was isdubatédforonhadrt The

insulin (2°fold) (Figure 9 A). The uptake_of glucose
secondarxt gbatasti mause 66 |t3ha Kiucx88s Malgeylar Piotae&)cwaﬁ incubated in

than th ta t [in
the preapes B SYRRCORREJEE! SRTIBRUBH S WP, 8L 1 ot i n
further increased the uptake of glucose after
stimulation with IG--1 (up to 5 fold), whereas no
addi tional effect of expression of isoform2 of ASlEf
Basedwas thissughlysensitive Rroregdurgtif srpagisitie 1o spieemyariqusgllpumbers
I nd f 0
for pigte A RofI R o TRl SRS 08I B Bl Ay R ea with 2
DNA@ S ptoxOrardd) torcomfirmszfual e depdredent nmanner.
ereby the cell systemcan be used to differentiate
betvveen i sof or nR- dependent and -i ndependent effects.
Exanpl e 5: Effect of Metformin on glucose uptake The
ff far
As arf a3 G e B AtaFodl i, LBEM Sha Lo GLYTAmyo were
include ih tHizcexpeminesht( Kae AGOMEN eaperim2ADisealddawsignificantly

exact nechani sm of actio | uncerta n de pi_t i S
increaaRsuiaRIP AR ot GLEAIPItNG PIARE R RENE i 5o (Eiugs 18). As

expe@??%@?g tl%fnsl%%%ﬁgnﬁ Qfr&hdy Qg%rﬂig%gﬁé‘edi@ﬁéﬂ‘ﬁlrﬁﬁﬁa‘ﬁbn with 100 nM

i on erent’ ¢ ntrations of
insulinaldroe. Mransiobatien rs albe inareasedin callsrthaticontainathe AS160-like

descri bed, above ure 1 ar,l s insulin
expreshionsaRSes; BHL upre o Brveto M RSERIBANISE A Ragigiehth probably
tdr8eteron gl ucose uptake. This effect seens
resulfsrﬂ"c{)rgaazl'gﬁg%?)a% eev(Ath the effect observed after
stimulation with Al CAR These data suggest that
rretform ni nduced effects are al so |ndependent from

A graphiseTensaiats O Gl TR iotakon oAiabd it TG 18acarrnping
ﬂuorc{?ebﬁcé*%adpﬁ’é#e g&’c%r)ﬁéte‘? (REUI\VIENS)'léJQ%Wﬁ% ﬂg@.@ao@ In these

ng to the Ivation of isoform2 of AS160, two
histogfiahisthenturives represestsitbe dotab suader ph detasted ﬁeldwtgtreﬁdewﬂh a
Cat , No

on b RORARY. ol SGPLA) by BFIRERRF v oo not sty

plasnia ?‘néﬁ'hB?eﬁ% & RKG LU, THlIsaigeof the heodi ST@)Wrolnalghter grey
reduced phosp horf\gl ation of AKT, which si

gha
represemhmermw@morpo cqulsﬁagtedI@daddheéﬂy%taggeﬂg@w“ﬁ{éhe plasma-
econd conpound used is

Larga hydr oxynmet hyl - chi ro-i n05| t ol

Examplé 1M: Eocallzatlo¥1 of%&‘?& Ijorm 9'7@‘?60

memﬁ
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(abbreviated with AKT inhibitor Calb.; Calbiochem Cat
No.: 124005). This conpound is described as a
WO02009%406808e i nhi bitor of AKT only weakly inter PETIEPG008/006024
with PI3K (Hu et al., 2000). As expected, Western bl ot
anal ysis reveal ed that wortnmannin conpl etely abrogated
t he phosphoryl ati on of AKT (Ser 473) (Figure 11 A).
The AKT inhibitor Calb. hadyno effect on the
phosphoryl ation of AKT (Ser 473) (Figure 11 A).
Immupafudrescemae ba:ted:anglyans wasappiied W@ecbﬁhedac@hzatlaﬁ of GLUT4-

e SERTRERL T BRI SRS EEARI R e

directly correlate with the fc IR&% of _AKT. ”
Cells webe BFOVY PatStefesoVaK $lides 5e12 well nites dExRiession pfisofgrm2 o
As 160} REDRARRES Wit Byl AR oatrRERLRE Wb, St aiapved cells were
treatedwiclg 20 nVhinsufih ddiﬁZ@fnghtescmeN&rb lef-unGedtetmAfteretinwlation,

ot LTSI U0 8 ASIEh, el S35 4 Va5 VEL BB cry
f -

cells \X/glleggérﬁn%élb I{f)@ed @gh Q?L h 'Erﬂ@nﬁﬁ 06 ‘ﬁgEB@ (rgdgr?‘gﬁzﬁ?ﬁigbiﬂi%r left un

permwilﬁwmy(asﬁndmptmj)‘ﬁor 5 mteut@@rrdermtpnmergtuleﬁbe permeabilisation

e S e 0 RS B B SR Hane
bound EFH‘(QY\%darll\Néi%l%e& Wlﬁ‘i@%uﬂr’b%babﬁshb%é‘é@ﬂé Blatking dffcells

franslocation | asma nenbrane,
occurmq;fmra ovremaint of i i PBE_146 @r&ﬁ BBt Pr 'ﬁ@%@rﬁ’@b@ﬁ@s

one8 AABRLECSHSER 5L a9l S ASIAPY et Puer

mcubbféoc@\}érﬁlg% PTI8S St Ehd 9 aptibBdiek ussdtdte Writirradbitilexept88 to detect
I nduction of isoforn2 of AS160 was performed. Jd ucose

isoforoyR ak@SA60 andi artemensetATAS teaxietest GhY Ty ingypation gecurred

o+ GGt EE s B et S A Fyprocont i

MedlLﬁhC(DfaRo@-)S’ftcﬁh o?t bﬁémirhid bRsdnfocatibsgl-scargeng phiatoscopy with
al ready observed after m nutes stimulation with 50

LeicarlpMi | and apakyzed &'@h‘e@cﬁaw E'Qﬁ@?[ﬂ%nyc cells
expressing isoforn2 of AS160 and cells w thout
Plctunesdbiam@dcﬁrelsﬁbmndidguesgi ofhe datadindisate thad éisaferrad of AS160

and GUITEF ik aropeibaRer AR AP S SRR HRRE8ls under

basa|péadaﬁt$onsAn%tdnﬁrstlﬁm|§f6ﬁ eioc AR Mdces therapelveated of GLUT4-myc

take of glucose in resence of isoforn? of AS1

to thesolaan@rmetrdvraneu la@iom@ec@f prajeinaeging in thﬁ?ep%ﬂ aYaigar

menbr gne. Transl ocation of GLUT4 is a key event in the
Compafelli on of gl ucose uptake. Exanple 8: Effect of

VEKK/ ERK i nhi bitor U0126 To study the role of

m t ogen-activated ki nases (MAPK) in the negative

regul ation of insulin-signaling as well as a

contribution to insulin-resistance in skeletal nuscle

cells, we exam ned the effect of a commonly used

MEKK/ ERK i nhi bitor U0126 ( Upstate Cat No.: 19-147 ;

DeSilva et al., 1998) on gl ucose-uptake. I|ncubation of

REFERENTEWLIST t he

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
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30

MEKK/ ERK i nhi bitor U0126 (10 mM 20 mM) reveal ed a
significantly inproved uptake of glucose after
woade/aisgsdal stinmulation with 5 nMinsulin. ThiPSTE#PRES006024
mai nly occurred in cells expressing isoforn2 of AS160
(Figure 13). This finding indicates that the MEKK/ ERK
ki nases al so negatively influence insulin signaling
and gl ucose uptake in an |§8fonn2 dependent manner in
the cell nodel used. Simlar data were recently
Boweh WP .sdrebWyie i S. (2004). Abpﬂcatmmmfdaber(mmmg fluarescence
Zjerath,2007) for a TNE-s induce |nsb 7 es%stﬁnqe4 209-221
microplafe CHEmAtTY Rriigh coptant saIeeNiPG \AYe HEYG s TeChno :
especially MAPK4 coul d be a novel approach to restore
C.araupair%pﬁaareeu rRehmangdy.gMahideen.R.. MudaliagS. naad Henry,.R.R. (2002).

Insulig ﬁgglrp#‘:riﬁgl e &gﬁgg%%étﬁf’l :_%ég%ﬁrgl&rsﬁumgﬁy keletal muscle: preferential

effectB ®F indifihaikel growth factesi #i Bpec dizbetie subjeutsidvietabotism. 51, 1171-
aimed to establish a cell-based insulin-resistance
1179.nodel that allows studying the nol ecul ar basis of

insulin-resistance and in parallel allows devel opi ng
DeSilsa,DaReglopestm AL dsavata, M. fis ulafiees® B Megptda,R L., Trzaskos,J.M., and

Scho LA Lo BEF 5 SR9Bhe Skl ol | RERR T Biiocks T ool

prolrfélfbtr n%gpaoeg@?fﬂﬂu@b cﬂ'prev&Q%e} PHinkeuApRteDes175-4181.
?gren et al In this m)del cells were

u h n 0 S
Elbasg 4 SPSR g .L%L‘H aésq’vxvzrﬁrrgrr WK kF TN T. (2001).
Dupldx@SlcﬁftzanmﬂacléWﬂ@ RNAat matliate RS )nteferepaedd mamowllias cell
own under nor gl ucose conditions (Figure 14,

CU”UFIBeN@}‘”egf‘u ot gggake of cells treated with high

gl ucose and insulin, is markedly reduced (Figure 14,

right). Expression of isoform2 of AS160 sl i ghtly

i mproves gl ucose uptake but is not able to restore
Greene\&ul i NetsomsBIA.yRopinsbn AL | andBuse M.B. §20@ha kipdiasLipoic acid

prevagt e devalonikent abalioss- i feglpiifestigiod B kb1 goipocytes
and agtelg\elAz;l%EQhé E@Ehr@é"% mﬁhgﬁ&‘éra‘éﬁv@ﬁsu'ﬁ'ﬁ durﬁ‘r@ Gell0R3ulSAticH. €

osphorylated i n a dose-dependent manner
Metal()(ﬂisgrm.r@ 1o63-Hskver t he phosphoryl ation signal is
decreased to 72% conpared to untreated conditions
Hu,Y ( @iasil., \Gatp,S.| Roagss B. dveulilbgEef f Betggoén, ivks Gailagaxs A., Powis,G.,
under’ hi %Q?gl ucose_condi ti ons V\?S exam

and Kazilgayeski AP GO0 @dmdrﬁwmmy he A BROSHIARDERPSIT! ether lpid
anaroéﬂ@‘ér and®d bn&t‘é’h‘q&d rb%k'm:»,n? Zéakt' 8hd léﬁﬂ@ér wg%"‘ﬁ?ﬁ J Med

cose p con I't1ons MM gl ucose +
Chem.43)13045-3@%f.or n2- expressi on was induced in all wells.
Figure 16 shows that netformn significantly enhanced

Kanebd'S 8landl HCLRESUD! AlsaraiDAe! LBAE VRIS, cOathdr OITs, and Lienhard,G.E.
Additional stinmulation with different insuli

(2002)0Adeﬁth0aitfoddenWtﬂerléﬁd@IﬁSWbﬁﬁfaiQﬁ) Ahtrnfmgh@wlairea a novel
adip n&fﬁj{aﬁt%rﬁerrtq %giag%ﬁ cﬁrvﬁﬂ{@ﬁ?ﬂtﬁnﬂpﬁﬁ ﬁgggmain. J Biol. Chem.

277, e2n$5panpg ef fect. Under hi gh gl ucose plus insulin
conditions netformn significantly increased basal

Karrs%HWF(e %I&éﬁ@@%ﬂorwglm@ﬁp%t afbaid, AV, Virtanen,K.A.,
ation wt 50 nM i nsulin

Heinonen,O.J., Lonnqvist,F., Nuutila,P., and Zierath,J.R. (20053) Effects of metformin
and rosiglitazone treatment on insulin signaling and glucose uptake in patients with
newly diagnosed type 2 diabetes: a randomized controlled study. Diabetes. 54, 1459-

1467.
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(Figure 16, right). However, the maxi num of gl ucose

upt ake under insulin-resistant conditions does not
woexeeBadsshe basal | evels after metform n sti MRICAtEPRONS/006024

denonstrating again that netformn action in nuscle is

i ndependent frominsulin-stimnmulated glucose di sposal .

Paral | el exam nation of the phosphorylation status of

AKT and AS160 under normal ggnd insulin-resistant

conditions revealed that treatnent of cells with

Karlssart, Ho niZierats J fo, Kanes&., iSroakaA |, Lianhand &3.EArancoVallbersn

Honr S Ao PSS b4 B G Brb A FSf B ubsrate As160
is impifiteldvinisketaltassb of Ype Bxabdlitidubjeds. Glabefes. 54, 1692-1697.
transl ocati on Al though the cell - based gl ucose upt ake

Nelsd B Aefﬁobm%pﬂ%w Bl ey éage ﬂA b"g%(gé@ DR tQB'A(kt%%ﬁ@éﬁd)rY%

conpounds, I'1'T be inproved for
assocﬂatbdgbuth QMOQGth rmrghmsagm(\emﬁijucd&msuﬁn résistance. Am. J

rate-limtin context is the usage of
Phys'PbEP@ﬁ%ﬁ'”Q)é\ﬂ&aB ggie%“%f E@b@e in the uptake
experiments. To provide an inproved basis for th

Okadasb afamanpinG, Sakbhatey T MazekaGyrant! Dobl. (4994). Besantial role of

phos&qﬁ%&?ﬁg&ﬁi E&e@f@gﬁ |m§ﬁ@ ] aﬁ@c@ﬁ?{l@{kﬂsets trr%ﬂsrsdpdgls: gh %P\tl%olyss in

rat adigsdyiés] Studigstwaith 8 setactiverisieibitogwoftnammiounBol. v@lsem 269, 3568-
applied. Laserscanning fluorescence mcroplate

3573cytonetry (ACUMEN technique, LIT) allows the distinct

mul ti paranetric analysis of single fluorescent cells
SanojHh, Kaoedpl SaesE(BMmaaﬁmH’\AxAsaara Jdod)anepdr.S., Garner,C.W., and

Llenh@ﬁég@sm@ﬂgsw %‘?g@e hﬁsé%or&gi“onpcﬁyt ﬁnB((ngggg activating

protei?nl @@h)ate§@LW$frahmeaam{ | SBIORIGhérh €AY 801 4509-n4602L ed.
Briefly, cells were fixed in 3.75 %paraforrraldehyde

Tk 3. TR, SNSRI a0 e s

degraaiitigndtyed dulbdelstragded IRNA dm sitfoo Genesi anerm/elbpmemjljrS 3191 -3197
Primary anti body (nonoclonal anti-myc 9E10, Santa
Cruz, sc-40) was incubated for 1 hour. The secondary
goat-anti nouse 1gG (AI exa Fl uor 488, l\/bI ecul ar

e S e Sy a -
Vossﬁg?f’ié Ia%‘?\ ('EW i v@’?éﬂéﬁk%ogﬁ? ase QQPﬁtM 028, M., Metz
Weidtriaginl,§., $tensi, Gi, \andoifomeldu(2003). Genpas@reﬁseom perdIngen skeletal

s S SIS, Bl S0 B D SRE R o esatrase

1in |r§§\t§‘ﬁnq')é§|§(a%€e°%t§’étg%blé QSCQEQQIZBWUN cel | nunbers.
an additional control, the parental cell |ines,

waiof bt bR TSR fd BELUHFE 12008 i oucose an

msullﬁI;ﬂﬁhfdt@@GlloNAmmdfﬁiﬂaﬂlohrcﬁrmmm iimciudihg @lpRattabulinhdm. J
ure 18). As expected GUT4

PhyS[ql Eﬂgpéﬂ'a‘?h'\dﬂtalbs&ﬁf‘ %@r%é\ ghtly induced after

stinmulation with 100 nMinsulin alone. Transl ocation

Wang . aKbayatrkr Kmhehf .iEbinaM. sandh Kiip forifl 998). Gd  dstrensiacrtion by

nsul§ Ry 55 PsCB5REL, FeeBlin B 5 80hut SUHEERYE Bray, FEmS Lot
427 (bgatgs-pgpnot er .

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.
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A graphic presentation of GLUT4 transl ocati on obtai ned
Wi th the | aser-scanning fluorescence mcropl ate
woepeanrssosr ( ACUMEN) is shown in figure 19. | nPCREPR008/006024

hi st ograns the curves represents the total nunber of

detected cells stained with a DNA marker

(SytoxOrange). Cells left of the arrow shown in

l'ighter grey do not displaggpl asma- menbrane bound

GUT4. Cells right of the arrow shown in |ighter fy
Zeigeremh ¢ SoBrayeeMidpa@ngtMoGraw, TcEl (@Mhdnsuhrspt"@ylatm of GLUT4

exocﬂ%g& lplgg'{ thﬁ @Eﬁ & t %cﬁoﬁ%ﬁ%@e@?ﬁdem BG%]P AS160. Mol.

Biol. @@16{5 Ppoeof41mr escence based anal ysis was applied to
det'ect’ the localization of GLUT4- nyc and AS160-1ike

in the rat nyoblast cell line
L6- GLUT4- nyc-tet R-AS160-1i ke. Cells were grown on

o A B et S OB Bl e b8 BeRbrmed
accordiRpfo®BhdARY p@%eb@#@s%n@ﬂf hetaat \eed. a£bltinsg tiee following
tréated with 100 nMinsulin for 20 m nutes or were

Iaboraf@nt Sﬁmﬁﬁéfhh@datumter stimulation, cells were fixed in

3.75 % par a-f or mal dehyde (Si gna) for 20 m nut es.

Subsequently, cells were perneabilised with 0.1%

TritonXIOO in PBS (lcon Bionedicals) or |eft
Samb%B@k"éﬂBﬁQﬂ98@ﬁ¢o(e%&larr(dbﬁﬁﬁge¢~)Lémfraﬁ>rVMaﬁw$ Sécarabetition. Cold

tenperature. The perneabilisation procedure allows the
Springdiasber baberatonyt?rges) CaldaPpiing harbed Noo i Rivent s.

Menbr anebound proteins are visualized wthout

permeabi lising the cells. Blocking of cells occurred

for a mnimumof 1 hour in PBS + 1% BSA (USB). Primary
Curreaiﬂprbl@@bl%sin(l\ﬂ”@l&@ala@ Bidlogyt regulatly Upddted & ngomnemoaaplwney &

ycl onal anti-AS160 Upst at e vvere i ncubat e

SOﬂSoU’@r Ediars: Fred M usbsl . Regrn Breat. R0kt & gaﬁ(gngston David D.
s 8 forn2 of AS160 and
Moorgh@ rr%éjg@%ﬂS @m‘ﬂ‘ %gﬁlfehd?@ C@?ﬁﬁﬂuﬁsc I ncubat i on
occurred for 1 hour (dark). Cells were nmounted in 15
m Dako Cytomation Fluorescent Munting Medi um

(DakoCyt omat i on), exam ned b onf ocal er-scanni
Curreqt Eretosslsyintiuman &enetioss I upfgﬁgﬁw@@e fL%.'eg Editors:

o PSRt SRSy L

Chris&UE-Sﬁ@maneJ.lGntSelgmaL DoaigldsnRt 8mither i - nucl ear
conpartnent of cells under basal conditions. Insulin
stimulation (100 nM induces the translocation of
GLUT4-nyc to the plasma nmenbrane. isoforn2 of AS160

Currelf EuloRals b Bt FEOUBHT LPRBIER IR £l nc: Ediors:
John BAZigage BendV] Bunnnigidde thuMeagk kBaddan . Spetcher Paul T. Windfield.
prevents TNF-al pha -induced insulin resistance. J Biol
Chem 282, 7783-7789Bowen. WP. and Wlie.P.G (2006).
Application of |aser-scanning fluorescence mcroplate
1
MoleflaPBRfibdy, bf‘t{%‘ gu 4RI Raltiot A@&éﬂé‘% éﬁa%ﬁCar o,L Qew@, Pe\Raff, M.,
RobefRish Ka\stsoryetD o Ganland, wa@nngﬂn@ Ne\ar’(darklénlnqnd@rm 994,
(2002). Insulin and insulin-like growh factor-1
action on human skel etal nuscle: preferential effects
of insulin-like growth factor-1 in type 2 diabetic

ShorBPRItEESIS in MIékial Bilogy, Bth &difibn, by Frederick M. Ansubel (Editor),
Roger Brent (Editor), Robert E. Kingston (Editor), David D. Moore (Editor), J.G.
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1179. DeSilva.D. R, Jones.E. A, Favata. M F.
Jaffee.B.D., Magolda.R L, Trzaskos.J.M, and
WO0p015898P. A. (1998). I nhibition of mtogen- a®OIVEP2e1$/006024
protein kinase kinase blocks T cell proliferation but
does not induce or prevent anergy. J Inmunol. 160, 4
175-4181 . El bashir S M, Harborth J., Lendeckel W,
Yalcin A, Wber K, and quchl T. (2001 ) . Dupl exes
of 2 1-nucleotides RNAs nediate RNA interference in
SeidmamtEditon)) Jobinl A cSimitbr(Editol): Kewin Struhil (Edigar)4@gtober 2002, John
. ene, E. L., spn, B A., Robinson, K A, and
W"eygjgg.nﬁ/l @C"(%ﬁl\l%qrgal pha- Li poi ¢ acid prevents the
devel opnent of gl ucose-induced insulin resistance in
3T3-L1 adi pocytes and accel erates the decline in
i mmunor eactive insulin during cell incubation.
GeneNetggltioi ArPrablical RZoa06R"™ Bl YJoynar #d., led. RBAG. WL Press at
Rong. S. B.,_ Meuillet, E J., Berggren.M, Gallegos. A,
OXfOFﬁg%%g‘?féﬁy PARSS KISV RRIEKi . A P. ~(2000) .
3- (Hydroxynet hyl ) - beari ng phosphati dylinositol ether
i pid anal ogues and car bonate surrogates bl ock Pl 3-K,
Akt, and cancer cell growth. J Med Chem 43, 3045-3051
. Kane.S., Sano.H., Liu.S.C, Asara.J.M, Lane. WS.
Ganer.C. C, and Lienhard. GE. (2002). A nethod to
identify serine kinase substrates. Akt phosphoryl ates
a novel adipocyte protein with a Rab GIPase-acti vati ng
protein (GAP) domain. J Biol. Chem 277, 221 15-221
18. Karlsson.H K., Hallsten.K , BjornholmM,
Tsuchida.H , Chibalin. A V., Virtanen. K A,
Hei nonen. QJ., Lonnqgvist.F., Nuutila.P., and
Zierath.J.R (2005a). Effects of nmetform n and
rosiglitazone treatnent on insulin signaling and
gl ucose uptake in patients with newy diagnosed type 2
di abetes: a random zed controll ed study. Di abetes. 54,
1459- 1467. Karlsson.H K., Zierath.J. R, Kane.S.,
Krook. A., Lienhard. G E. , and WAl |l berg- Henriksson. H
(2005b). Insulin-stinulated phosphoryl ation of the Akt
substrate AS160 is inpaired in skeletal nuscle of type
2 di abetic subjects. D abetes. 54, 1692-1697. Nel son,
B. A, Robinson, K A , and Buse.M G (2002). Defective
Akt activation is associated with glucose- but not
gl ucosam ne-i nduced insulin resistance. Am J Physio
Endocri nol Metab. 282, E497-E506. Ckada.T., Kawano.Y.,
Sakaki bara. T., Hazeki.O, and U M (1994). Essentia
rol e of phosphatidylinositol 3-kinase in
i nsulin-induced glucose transport and antilipolysis in
rat adi pocytes. Studies with a selective inhibitor
wortmannin. J Biol. Chem 269, 3568- 3573. Sano. H.
Kane, S., Sano.E., Minea.C P., Asara.J.M, Lane.WS.
Garner.C. W, and Lienhard.G E. (2003).
I nsulin-stinulated phosphoryl ation of a Rab
GlPase- acti vating
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protein regulates G.UT4 translocation. J Biol. Chem
278, 14599-14602. Tusch T., Zanore PD., Lehmann R,
WOBadY@EF8BP. and Sharp PA (1999). Targeted nRNRCT/EP2008/006024

degradati on by doubl e-stranded RNA in vitro. Genes and

Devel opnent 13. 3191-3197 Voss. M D., Beha, A.,

Tennagel s. N., Tschank.G, Herling. AW, Qint.M,

Gerl.M, Metz- Weidmann.C, Hasun. G, and Korn.M

(2005). Cene expression profiling in skeletal nuscle

of Zucker diabetic fatty rats: inplications for a role
Claimsf stearoyl - CoOA desaturase 1 in insulin resistance.

Di abet ol ogi a. 48, 2622-2630. Wl gren. J. L,

Vincent. T.S., Schey.K L, and Buse.M G (2003). High

gl ucose and insulin pronote O d cNAc nodification of

1 Ao gt st B Gitsd s of ot comprisng

Ki_shi j <. i . ; :
@ ¢ paNeriaa e B Sislom G ART.cfbhlihe, oDk protein (AS160
like peteg or fundiynal Yarsdntaheregfiaithid tast eabstasay, afdEBS Let t .

427 (2), 193-197 Yuan.J.S., Reed. A, Chen, F., and

S i tdridel SIfdringliysses uplakeerid/or
() PrRihingalest SLSURROR P sPetarte A dlusssuplatesaidior
GLUBbtraeslgeation & thenpBsmpanembrane ahd aell Gyaetectng aztngl indicative

Insul in stimylatipn of G.UT4 exocytosis, but not its
foralﬁemeﬁlijgit{qogﬁ a'é%ﬂﬁ%f? sis, is dependent on RabGAP

AS160. Mol. Biol. Cell. 15, 4406-4415. |If not

i ndi cat ed ot herwi se, standard | aboratory nethods were

or can be perforned according to standard procedures
2. kmbarmethodraf ciaim 1.ewvhereirs ggope mptakenel thel gedhip ipreased or

| abqr at or n |iterature: Sanbrook et al. (1989)
decre,%paceqeg?%a?%ﬁpﬂega_rs /Q Laboratory Manual. Second

edition. Cold Spring Harbor Laboratory Press, Cold
Spring Harbor, NY. 545 pp; Current Protocols in
Mol ecul ar Bi ol ogy; regularly updated, e.g. Vol une
3. 20be;methogyofglaahs or Rwhereinithe substange vlters slusese uptake and/or

er _Brep e Ki : o .
GLU@E&@H@'HFSQ%% EdFﬁ\ké é%,lsﬁ% m%{/ﬂ)?%ﬁ%ﬁ aﬁl@ébgg%,etp@ Sthrele fAsulin-
sensifv@ties@s i n Human Genetics; regularly uptdated; WIley

& Sons, Inc; Editors: N cholas C. Dracopoli, Honathan

L. Haines, Bruce R Korf, Cynthia C. Mdrton, Christine
E. Seidman, J.G Seigman, Douglas R Smith. Current

4. TefelrpdoF dBif § AnsHlf RiEinc GeeRSive 267 RfaabbsEtissue,
skeletd| dAg¢sdle aRdagdiber.Davi d W Spei cher, Paul T. Wngfield.
Mol ecul ar Biology of the Cell; third edition; Alberts,
B., Bray, D., Lewis, J., Raff, M, Roberts, K,
Wat son, J.D.; Garland Publishing, Inc. New York &
L 94 : | 8 hahbi ]
5. soheaeusr oy g L85 MR Peilith SHbStanel e glucose
uptakd &md/of BLUTH franSlobatidn o thisi plgsmamémbirane pf a Depatbdyte, an
. Moore éEdi tor%, J. G Seidnan (Editor), John A. Smth
adipqogtf aed/pr agkgietalmyssie qelldi t or), Oct ober 2002, John
Wley & Sons, Inc., New York"

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 is isoform 2 of
AS160.
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Gene targeting: A Practical Approach, 2nd Ed., Joyner
AL, ed. 2000. IRL Press at Oxford University Press,
WONeW/NSsk; Cl ai ms: 1. A nmethod of identifying RCT/EP2008/006024
substance altering glucose uptake of a cell conprising
(a) contacting a test system conprising AKT substrate
160kDa-1i ke protein (AS160- |ike protein) or
functional variant thereof va4h a test substance, and
(b) identifying a test substance as a substance
altering glucose uptake and/or GLUT4 translocation to
the plasma nenbrane of a cell by detecting a signal
indicative for altered glucose uptake of a cell. 2.
8. Thd hethdd boenplof elaiwing 1lto Syheteimtrgl ASOBD-like ploteiafis isodorm 3 of
cell is increased or decreased, preferably increased.
AS168. The nethod of claim1 or 2, wherein the substance
alters glucose uptake and/or G.UT4 translocation to
the plasnma nenbrane in at | east one, two or three
i nsulinsensitive tissues. 4. The nethod of claim 3,
9. Whies enathdbof ang wf ictaissnsid 8 wehérneirs thee AS 1604 ikegrotein comprises or
ti ssue, skeletal nusc|e fver. 5. The nethod of
consiglfpf ghe §pgwmcele@%oc§gcl mﬁgél% ﬂ{)("ké ﬁﬁ?bggance alters
gl ucose uptake and/or G.UT4 translocation to the
pl asma nenbrane of a hepatocyte, an adi pocyte and/or a
skeletal muscle cell. 6. The nmethod of any of clains 1
10.. tDhé&methed aif any/lof chfihs6Dtd 9 kwherredrt tenteist systemaisiina eald
preferably human AS1 60-1ike protein. 7. The nethod of
any of clains 1 to 6 , wherein the AS 160-1i ke protein
is isoform2 of AS160.8. The nethod of any of clains 1

t [ b i lediStal SRk i
11 pEeliR o, 15 il e I0kY il Ty, 8 o
and/ot hepalBL§te, Ipakiicybarty eisketsdalmiusde oeil. consi sts of the
sequence encoded by SEQ ID NGO 1 or 22. 10.. The

met hod of any of clainms 1 to 9, wherein the test
systemis in a cell. 11. The method of claim 10,

12. RRE ?ﬁélhba%fgféiﬂn | $or15KkGhetah thBisql B £8&1 frofa cell line.

adi pocyte and/ or hepatocyte, particularly a skel etal
muscle cell. 12 . The nmethod of claim 10 or 11,
wherein the cell is a cell froma cell line. 13. The

hod of f _clai 1 wh ' , .
13, qEbe dreiipd Sagar ALkttt e gterfile sianpbisine
amou@ﬁ@f Rﬁq 6@|—lik@ srofeth 'egpﬁik‘é%@hﬁ%ydéﬂt, BHOMUT%ryIated AKT, phosphorylated

osphorylated AS160-1ike protein, G transl ocation
AS160dikehrotein,sGhUiditmnsiecatonUv4hdiptasma merobrane, £1dé14 distribution

. 0 | ypcose upt.ake b cell. 14. The nethod of any of
'”aCE['QPHE’CPS?é’ ake &kﬁ@)r/“eqq]n the test conpound is provided
in the formof a chemi cal conpound library.

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.
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15. The nmethod of any of the clains 1 to 14, wherein
the method is carried out in a robotics system 16. The
worzgediadsedccording to any of the clains 1 to 1PCTVPReSI006024

the method is a nmethod of high-through put screening.

17. A test systemfor the identification of a

substance for inproving glucose uptake and/or G.UT4

translocation to the plasnma gggnbrane of a cell, the

test system conprising a gene coding for the AKT

substrate 160 kDa-like protein (AS160-1ike protein) or
16. f Uhemethat acgpiding ta By ebthe elaiman trldusvhsireinghefoethod is a

oy di for. cantrol l.abl e expressi on of the gene,

mem§&8¥@@hqﬂm?9§f? PoNM8f AS160-1ike protein or

functional variant thereof effects a detectable

signal. 18. The test systemof claim 17, wherein the

test systemis located in a cell, particularly a
17. gAresi system fentienidentification of a substaece fastimpyexiaenalscose uptake

clai erein. the n / r t j
andiof (bl e iore iy i M. HEr meey trahy 518 BEF B st sg/sfom
compﬁﬁﬁigte?%éné)ééﬁf?@ fof KT sublstiates 160 kDx-lik prteingAS 160elike
I nduci bl e prondter is a tetracycline-inducible
proteim) orfungtional variarigheresf; angst em of any of clains 17 to
20, wherein the test systemis further defined as in
an indugiblefprohmmitersprdviding for c@dtrollsblecixpaession of thesgene,
conpri sing AS160-1ike protein for the identification
wherdlh tRe Sebvatrcef AE16041iRg proteint befunatibyali vapiany theyeof effects a
| ucose uptake and/or GLUT4 translocation to the
detecgabigmﬂ?énbrane of a cell.23. The use of claim 22,
wherein the test systemis further defined as in any
claims 3 to 13 and 14 to 2 1. 24. Use of AS160-1ike
protein or a functional variant thereof in a nodel for
18. t YRe t8stthyabsthes claid. 1 Hjseharkirathectebt Hyastemo dgeated yn a cell,
_expressing AS 160-1ike protein or a functional variant
particutasiyed penstieallyianginegigdicellor type 2 di abetes. 26. The
use of clains 24 or 25, wherein use involves a test
system defined as in any clains 3 to 13 and 14 to 2 1.
27. The nethod, use or test system according to any of
19. t Maepestcnditary of lckins1 8 wiverdh thehgeres and/oe thSpdGoter ksfare
) rotein is isoform?2 or isoform3 of AS160 protein.
introduged Antedhe aenetigall . enginges cean essentially consisting
of the am no acid sequence according to SEQ ID NO 3
or 23 or being encoded by a sequence according to SEQ
IDNO 1 or 22. 29 A polynucleotide consisting of or
20. eIsertesidysyeramignytofropints Poto hAcleersin thesiedueibbe promoter is a
according.to SEQID NGO 1 or 22 or encoding a
tetragys|in@repuciile KPP ng to

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

defined as in any of 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.
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SEQ ID NO 3 or 23. . 30. An antibody specifically

bi nding to a pol ypeptide according to claim28.. 3 1.
WOAolel1F80Ret er ol ogousl y expressing the pol ypepPCa&EP2008/006024

according to claim28.32. A cell stably or transiently

transfected with a pol ynucl eoti de according to claim

29. 33 A siRNA able to negatively interfere with

expression and/or activity oéé_A8160- i ke protein. 34.

g

Use of a nucleic acid coding Tor AS160-1ike protein or

a nucleic acid sequence of AS160-1ike protein for

23. gEnestiofglains2BNhergth the teisRbistantisifuithgr defingdaasniraany claims
or a use according to claim35, wherein the AS160-

3to1Biand &R &Tn is isoform2 or 3 of AS160 prot ein.

24. Use of AS160-like protein or a functional variant thereof in a model for type 2

diabetes.

25. Use of a cell heterologously expressing AS 160-like protein or a functional

variant thereof as or in a model for type 2 diabetes.

26. The use of claims 24 or 25, wherein use involves a test system defined as in

any claims 3 to 13 and 14 to 21.

27. The method, use or test system according to any of the preceding claims 9 to 26,
wherein the AS 160-like protein is isoform 2 or isoform 3 of AS160 protein.

28. A polypeptide consisting or essentially consisting of the 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.

29 A polynucleotide consisting of or essentially consisting of polynucleotide
sequence according to SEQ ID NO: 1 or 22 or encoding a polypeptide according to
SEQ ID NO: 3 or23..

30. An antibody specifically binding to a polypeptide according to claim 28..

31. A cell heterologously expressing the polypeptide according to claim 28.
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32. A cell stably or transiently transfected with a polynucleotide according to claim
29.

33 A siRNA able to negatively interfere with expression and/or activity of AS160-

like protein.

34. Use of a nucleic acid coding for AS160-like protein or a nucleic acid sequence of

AS160-like protein for generating a siRNA.

35. A siRNA according to claim 33 or a use according to claim 35, wherein the AS160-

like protein is isoform 2 or 3 of AS160 protein.



