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Ginmepiride- and I nsulin-Induced
A ycosyl phosphati dyl i nosi tol - Specffic Phosphol i pase C
Regul ation/The present invention relates to different
met hods fer nodul ation of the activity of a 5 '
manmal i an GW PLC (d ycosyl - Phosphati dyl -1 nosi tol
speci fi c Phospholi pase C). The synthesis of inhibitor
0P12350 specific for the manmalian pl asma nenbrane
GPl - PLC was based upon the background know edge about
the (crystal) structure, substrate requirenents, GPl
recognition and cl eavage nechani sns of bacterial and
10 trypanosomal (G PI-PLC as well as on inhibitors

- described for themso far. For trypanosone' GPl-PLC
GPl and Pl are efficient and poor substrates,

clingsphfyel ée{cﬂlnyulmvm.%c%a%fydaeyzmgﬁamﬁnm&d-suacrﬁwrmbmhpase
bacterial PI- . The latter has a region of protein

: e S|n1lar|ty to trypanosomal GPI-PLC of 80
resi dues ("Kuppe etal (1989) J. Bacteriol. 171:

6077-60831.. For_an | S _.of eco .
THE R PR VEITGR e R ol dbeis 0 TRickh Bt by of o
maramalizh GRIPLOGIntdsyl-Rimephatidyldnositolepecic Phdspholipase C).
resolution in conplex wth
gl ucosam nyl [err]-nyo-inositol [err] and teveal ed the

Thegpathesis oft inkibifow iGRI3Sf spapific ot thepyammgalish dlasmagnembrane GPI-

'PL ééﬁa%@d aéorf ﬁig%a g??oﬁd?ﬁé:b@v%h eéﬁﬁg ﬁ%g( A/5a1 strucmrﬁ

-:ucosam ne noli et ying e@? ven t he
sumateamwremerttsa éBFaamgpthprea gleavapp mecantigmsef bapterial and

% 199@1 E% PLC 2 welt §§ 5” %@ﬁo@@@smﬁ@ﬂ fo# tiftdn & far. For

hem stry 2 950. 4).. The resi dual
trypriosppal GFH-tle Q%ra@dﬂ’éﬁfea%f%% apd B‘é"fﬁbl%s"ﬁt?st fegpectively,
wheRak §td opiobite i& e efbrthd backtiat PI—PW 'ﬁ@lbﬁéﬁh&k@&eguon of protein

remar kabl' e structural di v
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SR EEr RGP B Taprossy P dreeiter Ser AsEolon o

coplex mlwﬁsamrbyl@messymyounmonmwymvgmm the mybkinasitol

 meigefab] Sy i P B A RGO pec e ™

glugesuiiing moigtt Iving sepesed torsslemh githe entrance of the catalytic site (in

IR L S o AR i Bkl

SﬁmmmpTh@malduehmtml o thenente tetiasdccharitiet hag idla contaetwith
el PR hich RAYE SRS KATIRI She %’f* Witbityof te Bbre glycan

nalo erivatives SIS requires a

 within &P aadwm-@e@tﬁg zeketnﬁage%ewmtezpsl@@ewkd@*a indicate that

th %tﬁ?né\‘:ﬁéﬁ}&ngl’)f bléé\%b@ b??mrﬂ G‘-F‘lr!ﬂ b\ééﬁnéﬂmmﬁ as well as of

brucelr, (G P1l-PLC was bl ocked etitive]
szbnmammﬁfar%awa@r@ﬁar vt ek PeHeathettig s
is #uUdGar the éd@o&?ﬁé ﬂh%%mm @Psipr_c cuhsddriigathe far!ure of

recognition ui red @%Slm
mapATER GHP LG GEeR ARG T e TS eEare BEr B do
ac@bﬂ?ﬁhﬁd&bm@rﬂ;ﬂﬂ b(attemtippnuspdn cleatecphospipityisied G1li est er )

[ no,S| 0 |

Buessife trignent: AL SR bypdBSapirhy lpkPr ¢ Rindhen
exdohing m‘emsusiy wlﬁoPhammma andBibderivatiyasl Catalysis requires a free
o%ﬁ@& hfe %ﬁgg%g &ipg{ﬁﬁn 3h @mﬂ@g QkikG hyhiQafaloha R VSEHom T
brucel, (G)Pl»PLC was b!ocked compeﬁhvefy by 2-deoxy-inositol analogs of GM|,
indicating that the inositol-2-OH is dispensable for substrate recognition, aibeit required
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5 appears to be needed for substrate recognition.
Interestingly, glucosam ne (al->6)-

inositol -1, 2-cyclic phosphate turned out to be a
better inhibitor than GM - 1-phosphate for
trypanosone! GPlI-PLC, but not the bacterial PI-PLC,
indicating that the cyclic version may act as a

product anal og for the f or mer 2 Furt her nore,

phosphonat e derivatives of GA/ HA-phosphate were found

to be nmore potent inhibitors, nost |ikely 10 because
Tof ?@?*Yﬂﬁe‘“r%&%ﬂ beratedaspgnitiondeauieoa shangassphespharyl group

it B BSR4 O, PRSI A0 CRRFRE (1) ot
(1 %%‘)yb Pial. Cherai 201 1468 HBE AT Busc i) Oblkgroupa at batii thk inositol-1
N T TNV SE Ko I —

appdantib beerkeded $6r SibdiRte FICRYRIIDR ale;teréﬂn lemds@mmé (e1—6)-
anosonme! VSG upon exposure to GPI - from T.

inc:ﬁritg@g?—qyﬁléﬁ rhasphgte peped puhtodie 2 hetter :pglbltor than GMI- 1-phosphate
fof(t%)% éi%ﬁl-ﬁf’}ﬂgu Bt n&thé %%c%ﬁéﬂﬂﬂlé%emgtcgtmg that the cyclic

I zat1on ring trypanosone!
vezsa:trumg ast asTa prodiat ianalagfor therformein fughermores mbsmonate

oL b3 ORR Bt e Bt b . bt vy

be&dl&elthepare%m&%vable subehattsaridiays. Thebe dam fit to the proposed two-
stepehegpGHb oy DRIEIA %ﬁﬁk&““phﬁwf’?ﬁsibéééﬂé‘a jed 1o produce a
oydfie "lﬁiéﬁ@#ﬁblﬁho%ﬁhﬁté (&Wﬁéﬁlﬂlyretm&l fshﬁ l&%ﬁ/ﬂ?&%ﬂoﬁﬁosﬁol-ﬁ

xyl derivative for the trypanosoma
ph¢%3hates dipmstinglea il @tmamé@ can brimmusologicadly identified as so-called

- oropPeittind dcfinart1f BypRddhorfl B Whdn mxpopie RBRELC fom T

biuoél lndlcb’mg/ubemnms ob#ie ﬁmé(uyshz(atloa) blﬂ51cg lodi tres astore)) step

(de (glgp [lq@ Bg ﬁﬁ%gggg%égggi gﬁ.gf‘ ﬁ:e?tg@ﬁtsthe requirement for transient

or ﬂt&lﬂeldmﬁjrhﬁiloﬂ@oﬂl@ﬁ%ﬂ B SR Ahding tHdIIGPl andMors w:th their inositol
panosone! GPl-PLC. The efficiacy of this ty

resichi PO GIRIEd 26 6 (et &opioncHal-atihgb eRhuman erythrocyle ACHE,
resHRSIE b Gbabdife 2-POSI ti 0N of

deoxy-1nositol-1-0-dodecyl phosphonates with
2 fluoro substitutions conpetitively inhibiting

GMS ﬁ@%@ﬁﬁ@%p&%ﬂ t{ h&g@%ﬂ gﬂ ﬁ%ﬁﬂﬁ%ﬁggﬁﬁé lnm)lto'rfthan the

carrbﬁﬁ@ﬁctl_lﬂ% A4 henvﬁﬁvéfﬁﬂ'tthﬁ Wpﬂioﬂdﬂiﬂl IGRIPISC ?ﬂ’:l@? ls A&

mepb e 43SBRRtA TMatRecy - hal iEaes s DBl Giem. 270: 2617-25247).
intefestiRglyt it ﬂBs 8ber TSBH& )ﬂ‘iét%’ ﬁié Shsdirk M catbdriarite TubStitents (ie.

- nore | nni |tory

giuqolsgmlnqjlonﬁhemait@&worpnéeswda ianalegs ¢f {nusitol-$-phosplaate, as
exefipift s 150 oL RS ARTRenaR mufEH W ysompl oPrpLe

The(eBidtaeyRbiGhkrigpe Bf lrﬂwbimrsvaymbn'ﬁsdéwablymcrbas@tbupomfsubstltuhon of

the%& 3l o Pty R TR - Do gl eben b Fai Ay subsiiutions

aﬁmmm&m rﬁb@é&ammyplapaclvﬁm |@s§1@f1mw (®Morris, J. C. et

esl z

C. Surprisin 1y he neV\A synt
al. G905 Fidiiok Grm. 2T dAA5aRATY Do N6 st Potamnhibitors of GPLPLG

repc{g@actsgrzlég ﬁé\éé;s Hﬁg‘eﬁ fitkko gl:?%%eatalh@ %ﬁ&&(_fg@icgé %J%Heeyl phosphonate
at thierfl -poatnombﬁ%ﬂeaxyﬂmsltmt)emglmIea&t Sghlsbmioae idbitcaPihan myo-
was rel eased fromthe nenbrane bilayer by a bacteri al
phosphati dyl i nositol -specific phospholipase C (PI-
PLC) led to the identification of another type of
menbrane attachnment for proteins involving the
coval ent coupling to a gl ycosyl phosphati dylinositol
(GPl) lipid. 15 The first conplete structure of a GPI
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The core tetrasaccharide consists of three mannose
resi dues and a non-acetylated 20 gl ucosam ne, one end
of which am de-linked to the protein noiety via a
phosphoet hanol am ne bridge and the other end
glycosidically linked to the 6-hydroxyl group of
phosphat kl ylinositol (Pl). Pl is cleaved by

(G Pl -speci fic phosphol i pases f specificity C and D
(MPI -PLC/ D) rel easing diacylglycerol and phosphatidic
acid, respectively, and | eaving a term nal

inasttels bbjadesst-phnsphyoisracid(Myrrst J-fetalgh (3298 )Rioosem. Biophys.
RS OEGHfiD bﬁ& yB?SSBtg‘P IHé‘?é‘st %fﬁe?ént%‘ m'ﬁfbéilcg of (G)PI-PLC from B.

various orig have Eeen co
cSRlsandio be.nbepbpt;em&nf (e mmpcmmb)arglm ﬂbapﬁiwﬁmocenzymes _

rele rot ect i vV coat consisting of
il eﬁﬁ@?ﬁ? @B’SE%%" ﬂé%!sﬁgésuned ‘to be required

for T. brucei to achl eve antigenic variati on in order

scape the i mune system of the host. Sin
ﬁﬁwnﬁﬁ%@nﬁ@aoee Aata afecnatiyetavailag %@@mmahan GPI-PLC.

SR, i SrRRLRE PnobGLT, 2 fclo dBREEERbsphonic acid
(GRIRZI5M) tumed dulferba @ potanbintibitapofbartats! asonelh a5 adipecyte GPI-
ecific down-regulation of their cell surface

lDex‘pressi on and simul taneously the increase of the
sol ubl e protei n m)i ety in the Scircul ation. Sol uble

for {) s,. have e det ted Ci rc%é?t nt%
it Raunk BosphelhsedapTyas rahsen fom flo
méﬁ:bréﬂ@%ay@f&!y é,ba@{éfet Fﬁ@sp‘ﬂ%&ﬂhﬁbﬂ@ﬁs peaffi: é)h%@ﬁh@ﬂ%h@e C (P1-

receptors C could be also identifie

Plrfél)ﬁdéfpthel Iéentﬁ‘@atim obpasether iype af mearshrane aifashment feaproteins

infi ¥ Mo Terl, pbing £13 olycbolpRitphaanEStal (ORIIRRE,

been descrlbed havi ng t he capablllty of rel easing

THIE AR el GP%%‘Q?%‘?&% URRRtE Y BB vpuat surace
g!YCbpﬁdteinKVS@i’clfoﬁgT peametiitacgipnmal i an GPI-PLC is
nmenbr ane associ at e t he mammal i an GPI - PLD can

be recovered from aII types of tissue material of

Tl ddré §ifsaSHRFIIBSConIILIREF thféd mahRoSOMsiflesdhd/8 hbn-%ﬁ:etylated

organs (placenta, brain, liver, serum. The main role

glusosaminepppe iend of atbudh gmideelinkeghtadhe poicioimointy i@

PhERERRRone b8 Bl ther BN AR C B ke 19 the 6-hydroxy

growgy dsfqrhdsplla?tiﬂyﬁmbﬂtw (7)) PR ?e(tjmr??@ya(@t)P?spéoﬁcsphcrsptnﬁphses of
at t e ce t | er ent n na
sP&iiDE Bp D ERIPHPLES reloabint SiaShE ot s niaaic acid,

: reéb%%ﬁ@el?%dr IQQ\ﬂHQ A8 HARGY {RiospHS)ifskitoRBRENY( Pl@?structure at the

rel eased as sol Ubl e versions fromthe cell” surface
prajpiprmeiehol yti c cl-eavage of their GPI anchors by a
GPl-PLC in vitro and in vivo.

Since then bacterial PI-PLC of various origin have been commonly used to detect GPI-
anchored proteins (GPI-proteins). '

Lipolytic release of the protective surface coat consisting of GPl-anchored VSG by
GPI-PLC is assumed to be required for T. brucei to achieve antigenic variation in order

fo escape the immune sjrstem of the host.
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25 Additional mld salt and/or trypsin cleavage is
required for recovery of the protein noieties of sone
lipolytically cleaved GPl-proteins in the soluble

fraction/ medium after separation fromthe particul ate
fraction/cells indicative for the existence of a

rreceptor protein. 30 5 course of their conversion

from the anphiphilic into the#hydrophilic versi on.

The presence of an intact GPI anchor affects the
conforrnation and behavior of the protein noiety

Sinte mobbohatronalian Gellsanddissues egpresk SRiroEHE] themajority of them

db f
wiff 8 i el e itRduBd rFbe i SE¥ et the BlRRRf ekl
enﬁbgemdUﬁG)Pflgl-mL?ﬂbdeﬁ@Let ¢cbritrol t!’ﬂ;i‘spmjﬁvl I mn—oegulatron of thelr cell
reconstituted into de cel l es
suH’a%@wr@ﬁsr@@nﬁ@'mgﬂ%r&q&%@ﬁ‘ﬁ?%eﬁw ot qﬁ Sin bty in the
mr@Méﬁér{I onal signals, as e.g. 10 glucose in yeast,
roteins seens to

where |ipolytic processing of GPl
Sobdg famsoif SRivpriotejn® hayrebeer def@ptaﬁ@r%léaﬂng\mthm therfelood stream,
sul ¥ SURRIERRUT NG, TRE el PROSMaELOME) and cD16

recrepﬂrmlGﬁﬁPhﬁmdtﬂd berajsacidentifiethid Humamneuwtdopitile) baine brain, rat

bl boe b oS EFSr Ad BEE bben purted to

hohﬁ@éhéxﬂr el SRRyehbOs GRIFICALS @e@ﬁ ldescrtist! RaiR@URS capability of

but to m nor ‘degree by m m cKki metabolic insulin
Tﬁ@ﬁ&'“@)?ﬁﬂﬂhdtv@ﬁlﬁﬁ%ﬁ? B‘Pmtﬁ‘@'@@ééna’ﬁ ﬂ-ﬁ%’%t i vation of
HoleY6P SudAHBRR d GPPTESAhEAGR!drtiohRds SR ©f
S1's 1n adi pocyt es.

W@reamthe-mamalmg\ @Pf—BbG lametmiera@ala‘sewatﬁcbﬂwe mammalian GPI-PLD

oo PRBNALE o b Y BSURe bf B SPals rumen, et

boviheasewek bk ®ryars (phsddnia) brainciter| sendgpendent

activation of the IRS-PI3K pathway. In’'isolated rat
adi pocytes, the nol ecul ar mechani sm of - glinepiride
Thé! dau? Foll 3% GRS IS RITBBBLbR RS degrddatish v thd e P! anchor of GPI

stribution and conconitant activation of I|ipi

prok%ms atiesendasytasis gt Hrfielingdaivaasames. 25 such as the
MafiiRRabs008 hoRGHB uidiHio BEIPLE BERG adie M scum &t the coll

-proteins, as we
surfdcaswith diffetenrd fitnliopalityy | phosphat i dyl i nosi-tol - specific
GPl -PLC, which is also noderately activated by
i nsulin. Ainepiride is a sul phonylurea agent that

Sorhk ioMHAEPI-prbteitd, Bubtehe SRt SR ICY&Rt hd |r&$&1t©ﬂido%ytes do
and may act via extrapancreati ¢ nechani sns,

notgeainioerelensaskas seluble vessipas from @"%&"fﬁl{ffﬁﬁé U.@on lipotytic
cleé\{ég;% dffiﬁé#} el %@%ﬂam 3 GhIEPEE G5 v ﬁig{ Add sy tivikd] X\éﬁrﬂglms .

caem a ntrolled by et an
al one, and may be conmbined with insulin in patients

B BSR4 AR 9 ot

moileﬂeé Bﬁscﬁméii'bol?t:bﬁw GeavéGPI-peotdsdn i Bﬁbblerﬁr@tﬁmhﬂﬁedmm after

‘ ffect r di
,sep@gamtfo;gﬁgg tﬁ%%r@;%}’q?éﬁr@?:g G fs( @Bygﬁwl ovtﬁg%lils?ence of a receptor

b \r macoki netics are nai nIy unal tered |n el derly
patients or those with renal or liver disease. Few
drug interactions with glinmepiride have been

n SRR 4] PRI gtbhbel BBcdn 20208 o gy o

GPl-proteins but does instead modify the functional (catalytic/binding) characteristics in
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ng/ day, although there'is little difference in

ef fi cacy between dosages of 4 and 8 ng/ day.

Ainepiride was simlar in efficacy to gliberielam de

and glipizide in 1-year studies. However, glinepiride

appears to reduce bl ood glucose nore rapidly than

glipizide over the first few weeks of treatnent.

Ginmepiride and glicl azi de e 15 conpared in

patients with good gl ycaem c control at baseline in a

14-week study that noted no differences between their
coafsbarf tiseir Ghriverssion from e@aphipiliciiptohe hydrophilie versien. Jbe

i nsul i L. us [ al. pi j ' ; tein
PresRatn anA) AP ar oI aT o s SofBihERirbar béhavior of the pro
mdibigetiabheg asie target level of .tc.7.8 mml/L,

al though I ower insulin dosages and nore rapid effects

on glycaernia were seen with glinepiride. 20 Al though ‘
In Eééé%’lwlﬁam%h HcPatalBs afe brding sffiwehty vab dnaeaskd in the

ypo caem a occurred in 10 t % of ien

l'y g o 20 t :
lipelytiealiylemyeq &R -patein when mea&af {odhp dntaBfiom) pedded in the
' [ ' : 4 ni cal
e o P o R B e B e P ovier
i nci dence of hypogl ycaem a than glibencl am de,

particylarly in the fi.r _ f eat :
A bt iy g ulatblp oAl LRl s 00
ghg:by@ ﬁ'ﬁiéé%s’t,%rféﬂfoﬁftic Aiifdc@/sging&? IGRIreteirs 3 mems t playalrole during
osage range of 1 to a i mum ay.l _
biogRes ob neccalgralh 2 Py gIicass) as WHT As Griaig naRlied, rowth factors
I . ' : it afir f 1 s@and h
A b e O o T
endatbeliad cblls.m mi cki ng netabolic insulin action in
peri pheral tissues, such as activation of glucose

transport in muscle cells and inhibition of lipolysis
Gliiephilicp aa\dntigiabelic dfid loepry bided ighisobe grediunipanty by sdmulating

th é@g@@{ 1%?%'}%9 ifor}g lf)%ﬁﬁtgegﬁc %gﬁ) :%;Fc? tri,oi(s%%\feg yﬁy g)L ag ﬂhgéxj degree by

. mimickhimetBolid bufis @btioin pstipherdlitiesues, sacicls ablid@tiopad glucose

treatment of primary or cultured. rodent adi pocytes
trapspart ipmansele eelbsyped Inhikitipieek ! Mséﬁw'g.ad;wyﬂ?%si t ol

derivative, GPl-2350, which is disclosed the first

time in this invention, inhibits bacterial,
The bitraiglacoss-lawerisg refiecG thesaiondurep) gipnepivife s prgly caused by

SRR 0o )L A gt vt

' redeptcihddpindesi actution of WeslRS:PI3BChatRis@yplreigslatest nabedipocytes,

in.metabolic insulin, 10 signal.ing the acgtivation,of .
thegmplepuler medhanissh eHQIAPRINGG Aciio s, BSer HetbRitra % involve the
ti | CeRtdrit etvdtdnidtSipidyastldsiociated signaling components,
“*ﬁ%ﬁgp‘%}5@%§@BEE@E¥#Q§F§§§T#Q$E frongggfgﬁaeﬂ?n 9 p“ ,
sucnaetheoheylaibg oohinpcepton hiresiae kinase PR ar t» 2gfigme GPl-proteins, as

el Tl o B B 5 A B el ffntorspecii

GHNFATTRHIENTY A86 nedduratelylsctivated hyeinbylindi f f er ent i at ed
cells, such as adi pocytes, are special nenbrane’
m cr odomai-ns which serve as platformfor _

HE[;FEH &M fBhGloeat Bak shinoktsshsuimsieaefgom pancreatic-8-
GIISI naq%‘tgr ansﬁlﬂﬁh @ﬁ

uct’i on and trafficking and sqrt

colpr ancbinay gk el bHAPSTOTRLS B TEaR AR EL Bfe?%riaﬂv__’fﬁ
pafitfs Y G5 RIRGAARURLAEhohfioht) BisbeRey MBlfufs intidrf lycaemia is

and cholesterol in the inner leaflet formng a

l'i qui d-ordered phase within the bilayer. DIGs are
characterized by insolubility in 1 % Triton X-100 in
the cold and | ow buoyant density upon sucrose

gradi ent centrifugation. Based on these criteria,
certain GPl-anchored, acylated and transnenbrane
signaling proteins have been found to be enriched in
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8 GPlI-2350 reduced the basal and

glinmepiride/insulin-induced |ipolytic rel ease of

GPl -proteins, such as Gcel and 5 -Nuc, fromintact

rat adi pocytes by lipid raft-associated GPl-PLC

(1C50=5-10 pM. Inhibition of the GPI-PLC by GPI-2350

(50 pM led to al nost conpl ete bl ockade of (i) the

di ssoci ation fromcaveolin of5pp59LY" and CGcel , (ii)

their 5 redistribution fromhcDIGs to IcD Gs, (iii)

tyrosi ne phosphoryl ation of pp5914" and IRS-1, (iv)_ . .
net tconimblizdihyrdielf and exersisetalenss od maynbe cambingdiwith inswin in patients

af 1ipqglysis.in res to glimepiride. Insulin
Wﬁb?‘?@ﬁ?f‘%ﬁ@“‘i’ﬁ@’ﬁgﬁé@& had a noderate effect on
lipidraft distribution, and its mnor role if any in
i aSaet b Shlcohs o 5as fhdE c RUBARNS SRS i B st  our
affe\‘ GRSERR. @ﬂﬁ%‘ﬂfﬂé’ had teer ahd 1488 skvaRdefférts bhidapdiovdscular
was o

| [ I duced. Lipolyticall
vatinbigs SipreaibepFiarait dGyoISes RAPTE AcORBtcs afe minly Gnaltred in

el e hOy R B o Wiy FEPAS3. PERRLENREHAtin with
glirepirice\hetre dmehi duvumeantedr si ons as wel | as pp594". 15

The cross-talk of glinmepiride to the insulin
signaling cascade via |IRS tyrosi ne phosphoryl ati on by

In pageris With uRsl2 disbetes, glistepiliden =l anvéffestivealosage range of 0.5to 8
adi pocytes requires activation of the _
malgey, aliheua e iz il ciarencedt iy betweol dosagier ldand 8
i r 5 t ol .. .' - » . -Zid - 1'
g R b e e appizido in T-yoar
sturtiel IHoweyet, lglimepiide appesrs tamatce Moodglucese Mg @pidly than

e U ool AT i B e

cof'rqupéfédJﬂl p’altianisno]?iﬂb %bed chahmia:f cdndiol ﬁtabailqsaﬁnp@m a?;4-\dq:ek study that
the activit the GPL-PLC fr th Dl Gs ' .
noias & HRERRCSS BEMESR T ECE SIBRRUHE HUpdsiinyias A effectve as
-i-nsl;uﬁ?]%h}%‘r’ﬁlé’@éﬁoqn fr%'t;lsiﬁﬁ pafénits WAt ddcbhdaryamisHoryluebe fdilard to reach a

conmpound whi ch nodul'ates the activity of glinepir.ide,
fastingrbioad gliicesaianael Pyl of 1718 mmolfle alifiough Rvier msyip dosages and
mdth Bl {éﬁebt%'o%gﬁ,@egerﬁiac\la&@éggh VAEPGRALHdeb] hcDi Gs of

S of are prepared,

Although glimepiride monotherapy was generally well tolerated, hypoglycaemia
odcﬁrred in 10 to 20 % of patients treated for <1 year and <50 % of patients receiving
concomitant insulin for 6 mon{-l_\s. Pooled clinical trial data suggest that glimepiride may
have a lower incidence of hypoglycaemia than glibenclamide, particularly in the first
month of treatment. Dosage is usually started at 1 mg/day, titrated to glycaemic control
at 1- fo 2-week intervals to a ursual dosage range of 1 to 4 mg/day (maximum 6 mg/day

_in the UK or 8 mg/day in the US)._

Glimepiride lowers glucose predominantly by stimulation of insulin release from
pancreatic R-cells and to a minor degree by mimicking metabolic insulin action in
peripheral tissues, such as activation of glucose transport in muscle cells and inhibition

of lipolysis in adipocytes.



c] the activity of the GPI-PLC fromthe hcDl Gs of c]

i s determ ned. The mammal i an cell according to
step a] of the nmethod pertains to the cell of a
rodent or a dog. The rodent is e.g. a nouse, rat, or
gui nea pig. The nethod pertains also to 10 the cel

of a human, or an anthropoid 95 e.g. a chinpanzee,
gorilla or bo...? Such cells ‘are e.g. pancreatic
cell's, nmuscle cells, liver cells, kidney cells, brain

cel I s adi pocytes. The mammalian cel | can be provi ded
Glimepigte hay beerdemopsiraigddo potantly indugs thegiawhrrﬁnhc—to-hydrophlhc

cONPEIsRH & (fbgsﬁ)%gt %}@pfeé?‘d’cﬁr ooéu&eéé §-N&U5Pn§nc§ @d&ﬁ' By %%twatlon of

areé ‘use tocols in
a mmwm t&aﬁnaat oﬁpmmawmﬁu@m@@ﬁladmocms wnth

_ 0-471-241 The determ ning of the
_ P'}?EWP%'P £CO P@%LC fromthe hcDl Gs according to
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step c] of the nethod of the di sclosure is perforned

THeIDE] Jivalye.toRGAIFAGERR 1 Warotet BEtreres i ths invention,
mlﬁB"r@ba@t’@naﬂ{lﬁfg@ho%é é‘rfooéﬁr{lﬁ%ﬁﬁPL@ ahfl @I@SPLDVWIHVhsgh potency

nmeasurin ch ange of ph OSB orylation o

(iCporeh) B¢1 011(M] ®el selectivily. GEX236 @gn@st@gxpfq%ﬁygﬁmhrqgmates the GPI-
Lk P8 SEPR et BB L Al BBkoR

sighaiipg tedactivaiidn ofBBPbPLIsindispansable for ﬂletim[lmerhlmem effects of

R R
glgklaﬁ i&@nneﬁedinpﬁ& r&¥6 @8iding (DISsHioshb aulie recEpiditgubstrate-1 (IRS-1).

di sclosure refers also to-a conpound of the fornula I
R3 R2R4 wherein Rl, R2, R3 and R4 are independent

. _ ke
DI5OG PR i o 30 iyl il
temndallyi differeptiatedh ee&;fsuuch asl adipaenytess aresgigcial snembrane

ol ogi.c tol e |
BRI b AR 8 TR S5BEF procosses
indiRfiig siaad thekauetionded Bafficking dndsostingR¥ protéhs &34 lipids. .
and/or R4 are independent fromeach other F. The

‘disclosure pertains also-to a conpound of the formula

Thbg Hﬁ@ﬁﬁgh&%@i’& dﬁiﬁégycﬁ)édhﬁ]g&pzd% th%)@i!#hs%c leaflet and
I'n each case i sclosure pertains also t

in phesphplipide with sathwsatedraayl ghaing endshelpsiged indeoinger ieaﬂet forming
a l%%ﬁ?d@recfﬁ'ua ngﬁmﬁl?e B{Ia}@élr DIGs are characterized by insolubility in 1 %
Triton X~100 in the cold and low buoyant density upon sucrose gradient centrifugation.
Based on these criteria, certain GPl-anchored, acylated and transmembrane signaling
proteins have been found to be enriched in DIGs vs. non-DIG areas of the plasma

membrane. Furthermore, DIGs of higher (hcDIGs) and lower cholesterol (lcDIGs)

content can be distinguished from one another on basis of their lower and higher

buoyant density, respectively. "

The stimulus-dependent redistribution of certain GPl-anchored as well as acylated
signaling proteins from hceDIGs to IcDIGs was blocked by GPI-2350.
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Such a conpound of the disclosure has e.g. the
followng forrmula including all stereoisoneric forns
thereof: O such a conpound of the disclosure has
e.g. the following formula: OH 11 Such a conpound

- of the disclosure could e.g. be nom nated as

nyo-inosi tol-1, 2-cycl ododecyl pfosphoni c aci d
including all stereoisoneric fornms thereof |In context
of this disclosure the term (Cl-C20)-al kyl shal

RS0 rLfud thb] er arf%ir @ﬁ{@ﬂs?%ﬂﬂegﬁ y;?élyt?c! Jeiease of GPI-

st ereol soneric COI’] or mat

praseine,, Sl@hkaﬂ@te‘l petbyNuc, rfeow intatterpt gdl ipooytes/by lipid myft-associated

GG IPeeS S0l RRBHoh AL BPYbL cTPPRARGL g i) ed to aimost
ebopEye blobkacnmft(e)xhe @Ifssbhaﬁordfrsml cfm;ebﬁh bhgaﬁ%‘fgrﬁnd Cr%]ce1 , (i) their
%6 f?@ Efﬁl? @% 29 Ea'é ?!f,fg%ﬁfpbge angation e pp59q"“ and IRS-

et (W) sERRdatiRh AT Y &R8e tr@%‘siﬂér@ End f(’\%rlﬁh’ b#Bn ohﬁﬁdﬂfﬁé‘ in response to
heptylen octylen, nonylen, decyl en, undecyl en,

GUB@@B?@en tredecyl en, quattordecylen gU|ndecern,
sesdecyl en, septdecyl en, octdecylen, nondecylen,
ei cosyl en. The disclosure pertains further to a

b\é;é@’e@%ﬂ\@apn ohthepPBpEEEt hasha Bodgpase ieffes] arlipid raft distribution, and its
ih &@@PHF@.%&W&@%&%‘W& §&M8n&tated in presence of GPI-

osp ory t1on of race
2330 anlg, Yrceeit (g Otybesirey phogphorylkatiint afl IRSe1 gad mhibition of lipolysis)

@)S/% F:}chifc])%r ﬁyﬁ%oﬁcﬁlﬁjggit gclzlé 2E)] catal ytic

hydr ogenati on of

ROl M P R BT B R e e gPH-PLO
mmﬂun casdaiatbo w.Ml@etwmnma@f rediBjibatd &y [cDIGs as do their

uncleaved amphiphilic versions as well as pp59-".

The cross-talk of glimepiride to the insulin signaling cascade via IRS tyrosine
phosphorylation by redistributed and activated pp59~" in rat adipocytes requires
activation of the hc¢DlGs-associated GPI-PLC.

Summary

According to a first aspect, there is provided a method for identification of a chemical

- compound which modulates the activity of mammalian GPI-PLC wherein

aj a mammalian cell is incubated with glimepiride;
b] heDIGs of the cells of a] are prepared;
c] the hcDIGs from b] are incubated with a chemical compound;

d] the activity of the GPI-PLC from the hcDIGs of clis determ’ined.'



20 conmpound of this disclosure by using the
appropriate starting materials conprising Rl, R2, R3,
R4, and/or R5 as specified before. The disclosure
pertains also to a pharmaceutical conposition
conprising at |east one conmpound having the fornmula 1
and/ or physiol ogically tol eralffe salts and/or a
prodrug thereof and a pharmaceutical ly acceptabl e
carrier. 12 The disclosure pertains further to the
E@orﬁ?‘n 3o oé’%%?HH %spéﬁ’t' quBQiEIQEI‘ g%éthea Crol fe%gtlﬁcatlon of a
yS|oIog|c y tolera e St an I'ts prodrugs
f:kwm ichietgn praynof whikl nsddidates frecadiviby obglimeepidaemsviterein
which is used for the treatnment of diabetes. Such a

R peattmrbers saLisdhinpRBEd 1R s s Gimep g8 s Gidhical

5 gllnegmmb@ﬁhd'The di scl osure pertains also to the use
a conpound having the fornmula | for manufacturing

B} a B‘F%‘ﬁﬁd@céb‘?ﬁéﬂﬁowr?ﬁ%@r‘%ﬂ%‘?ﬂfor the treatnent of
g de ff’]fefa?c?[b?y 8f th@ GTI*FJPE@‘F:%FH tHMHc‘EﬂGb%f H‘fi%%efté}Fnuﬁl%bg

treat ment of  di abetes .g. glinepirid

di scl osure refers also to a nethod for identification

‘Plfle iR A Adel td Qt@b a} Bf fﬁéqﬂétﬂbﬁ Spehgﬁls%%é’ EdiVof a rodent
of glinepiride a manmal 1 an cel

o dogt B mdent is mﬁ; xa mfouge,u b [oir Igutihea g Tahecm@trhOdaJertams also to

10 §RTAYRY &PLES o 2 BlinfHhn2te DIRRE BY:.2 Such coll
Ei"]% € ac |V|r{1 oﬁ%% @?a%ﬁ%}from %é{%’ ¥

is determ ned. 15 A chem cal conpound |n cont ext of
this disclosure shall nean any organic and/ or

car bohydrati c conpound that is either produced by
chem cal synthesis or isolated froma natural source
and having a nol ecul ar wei ght of between 50 and 50
000 Dalton. The nodul ation of the activity of
glinmepiride shall nean that the activity is either
stinmulated, or inhibited or nmaintained in sense of
stabilizing the activity on a certain 20 |level.. The
manmal i an cell in step a] of the nethod for
identification of a chem cal conpound that nodul ates
the activity of glinmepiride shall enconpass the cel
of a rodent as e.g. a rat or a nouse, the cell of a
dog or the cell of a human. Such cell can be e.g. a
pancreatic cell, a nmuscle cell, a liver cell, a
kidney cell, a brain cell or an adipocyte. 25 Al so
usable is the cell of a cell culture (e.g. primry
cell culture). The determ nation of the activity of
GPl - PLC according to step c] O the nmethod for
identification of a
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chem cal conpound that nodul ates the activity of
glinmepiride can be achieved by 13 neasuring the

di ssoci ati on of pp59L" from hcDl Gs, or by neasuring
the redistribution of pp59LY" and/or Gcel from hcDl Gs
to IcDl Gs, or by neasuring thegchange of
phosphoryl ati on of pp59l-Y" and/or IRS1 , or by
measuring the stinulation of glucose transport and/or

th hi bi t th
B ¢ HobRapreaesas gnibele TR Gle ot s, Sekpedl adipocytes

‘Wﬁe hhen RISk @ H)éjgrrt’otvldfek!%tw&fb@é call 6leIE CRdr taking, graving,
onpound that nodul ates the activity of glinepiride

h@rvaﬂmgrﬁrmwacewg dgbeplistrputinecteshnigigs a/6risedia g Surrent Protocols
Igaft Mepi ri de.
%f&%‘éﬁ%b{ MIS? ttr{?g@] s %HPLC:Ij'lxcs)&{;eenﬁél hced the
0démt24ﬁ06f9-eﬁdi%®w1 corrpound is stimulating or
supporting the activity of glinmepiride. 10 Salts of

chemi cal conpounds of formula I having a
ﬁhadammmng:eﬂ thy aatidbypefdbeé SRIMLEhramdhe hkBlFs@ccording to step c] of

RFRUB LDl TSRS BhabieC e LIS 3B B ofposo

phAhaeeDIGS ak by neaRiping the ratidtiisutondf pp563t and/er Goe1 from

s o tohnpk Y aspBURLe SEnPR S PopSeR ke s andior

M@W@rw S SBBinG Ui SERLMId® oNBILIBESEStrAripoHi add/drahé ihibition of
person Skilled Tn the art. A salt can be prepared,

irplyséscanpl e, by combining a chenical conmpound of the
formula | with an inorganic or organic acid or base

in a solvent or diluent. The term "physi ol ogi call

Thmdistlonuie nestainsiurther toa sRpmisabcorapaundavhish gary be \dentified by a

?lﬁ%’d%f 1 8@}:l'{)¥lljx%c§se@i§g%@d g%lﬂ% Eﬁdgl g C?Hm Foufrfde %Lﬁ‘ % compound

the or nu according to t osure, for
lmxampthe farmdatl er a detivativeothershiiagiditolased by this’ CbSCIOSUI’e
mammal , such as, for exanple, man, is able (directly
or |nd|rectly) to forma conpound of the formula | or
Hine distioserermetenbalsitte a ¢nmpaiind of thihéorpilesh ol ogi cal |y
functional derivatives also include prodrugs of the
conmpounds according to the disclosure. Such prodrugs
can bEﬂnetabollsed in vivo to a conpound 25 according

%@F;QQH%%%élosure These prodrugs can thensel ves be
ve nactive. The conpounds according to the
dfﬁiLgéﬂLe can al so be present in various pol ynorphic
For s foP exanpl e as anorphous and crystalline
polyngagglc forms. Al polynorphic 14 forns of the

-conpounds “&cording to the disclosure are included in

the scofe of the invention and are a further aspect
of the di scl osure. Herein below, all references to

npound(s) accaordin 0 al refer .
WO wﬁu/f’é #pauﬂ&g R d@engrRTan Pt affealier b or F and Rs's
@'QQYZQ) alﬂﬂd)rt(g Uﬂ@l-élkérﬂh trall #OLeAdESoReAR tbrms and mixtures thereof in
physi ol ogi cal Ki uncti'onal derivatives as descri bed

Feetips. anflts Fﬁ%lﬂ*ﬁg%ﬂ”y&lo@@hﬂ\%eﬁlﬁ according to.
formula | which is necessary in order to achi eve the
desired biol ogical effect is dependent on a nunber of
factors, for exanple the specific conpound sel ected,
the intended use, the manner of adm nistration and
the clinical condition of the patient, In general,
the daily dose is in the range fromO0.3 10 ng to 100
nmg (typically from3 ng to 50 ng) per day per

ki | ogram of bodywei ght, for exanple 3-10 ng/ kg/ day.
An intravenous dose can be, for exanple, in the range
fromO0.3 ng to 1.0 ng/ kg, which can be suitably
adm ni stered as an infusion of 10 ng to 100 ng per
kil ogram per mnute. Suitable infusion solutions for
t hese purposes can contain, for exanple, fromO.1 ng
to 10 ng, typically from1l ng to 10 ng per



15 doses can contain, for exanple, from1l ng to 10 g

of the active conpound. Thus, anpoules for injections
can contain, for exanple, from1 ng to 100 ng, and '
orally adm nistrable individu§g dose fornul ati ons,

such as, for exanple, tablets or capsules, can

contain, for exanple, from1.0 to 1 000 ng, typically
from10 to 600 ny. In the case of pharmaceutically
Trcdiptledlre peahlns alsdhie abavpowmt therdathulkei ghmeantipagd before ,

A A L A

of the abovenentloned condi ti ons, the conpounds

Bt R e EoBP TG B YE Aot o

vﬂ‘ferémﬁhé‘RT{BRﬁlelémi RERITR@SEH tase @Ht h a tol er abl e
exci pi ent e exci pl ent nust of rsek$E tol era

The dinosisn oertaRgasa (o acopRRud ¢ the forriia s meﬂi!?”ede before
,ﬁgﬁ haRiscofalkile 25 conposition and is not harnful
é%é pgglen? % eal th. The excipient can be a solid
'or aliquid or both and is preferably fornulated w th
£OIMENHY Sithaidcriuve Hxb. gddesolidvithg @AM McRRIiIMY all
s"tdf}gll et V\EI ch can C(I)nt ain fromgO 05%to %5% by wei ght
- sérepisemesitifesctbenind.  Further pharmaceutical |y '
active substances can al so be present, including
further conpounds according to formula (1). The .

phar nddeut i cal conpositions 30 according to the
%ISC| % can- be prepared by one of the known

Rar wurical 15 net hods, which essentially consi st
i n_n ng the constituents with pharnmacol ogically

Beécep ablg exci pients and/or auxiliaries.

Phar nacedti cal conpositions according to the

di scl osure are those which are suitable for oral,
rectal,ﬂiopical per oral (e.g. sublingual) and
parenteral (e.g. sybcutaneous, 5 intranuscul ar,

i ntradernal or intravenous) adm nistration, although
t he nost suitable nannér“g;P?dninistration in each

i ndi vi dual. case i s depend on the nature and -
severity of the condition to %e treated and on the
nature of the conpound according to fornula (1) used
in each case. Sugar-coated formul ations and
Gugmh-carhpelrikoidhe discitseres bas e.gnilledpllomsg deraddso
included in the scope of the disclosure.
Acid-resistant 10 and enteric fornul ations are
prefdited. Suitable enteric coatings i ncl ude

cel |yl _gcetate pht hal ate, polyvinyl acetate

‘pHtHal arey 'hydr oxypr opyl net hyl cel | ul ose phthal ate and

ani.gni cipol ymers of methacrylic acid and met hyl
M%thafryiéte Sui t abl e pharmaceutical conpounds for
or al 'fnlstratlon can be present in separate units,

such as,: fox_exanple, capsules, cachets, |ozenges or
tabletsCMhic"ln each case 15 contain a certain
anmount of the co und according to fornula (0; as
powders or granul es7™as solution or suspension in an
aqueous or nonaqueous krguid; or as an oilin-water or
wat er-in-oil emulsion. As eady nentioned, these
conpositions can be prepared by any suitable

phar maceuti cal method which includes a step in which
t he active conmpound and the excipient (which can
consi st of one or nore additional 20 constituents)
are brought into contact. In general, the

conposi tions are prepared by uniform and honobgeneous
m xi ng of the active conpound with a Iiquid and/or
finely divided solid excipient, after which the
product is shaped, if necessary. Thus a tablet, for
exanpl e, can be prepared by pressing or shaping a
powder or granules of the conmpound, if appropriate




10

15

20

- Pharmaceutical conpositions which are suitable for

peroral (sublingual) adm nistration include |ozenges
whi ch contain a conmpound according to fornula | with
a flavouring, customarily sucrose and gum arabi c or
tragacant h, and pastilles whigh include the conpound
in an inert base such as gelatin and gl ycerol or
sucrose and gum arabic. 5 Suitable pharnmaceutica

conpositions for parenteral admnistratio r ef ec abl
Sysh . eRMRWIG ‘Pféh%éﬂ?@mé‘repF%‘ﬂgreaﬂ .b8r{£,°”8f‘at§9€g‘ﬁfﬁ}5%‘m95't3"1 ,2-cyclo-
o%%@yl?hékﬁbhbﬁicfé&d”%bﬁxdﬁng élWét@l‘bo%cﬁnéﬁrﬁBﬁﬁQMerems otonic

| ood of the intended recipient.

Thes
Ipicepiextef thisslisplesuse icteam| ((+Lanm ﬂkﬂtSé?léaeﬂam to all finear or
gﬁ({h%\ﬁl a@@ s %k‘ Bpgfég% iLOReAd Ebﬁ\‘bﬁﬁélﬁ)tds% n@&ﬂylabﬁ?] propyl,

ake aneous I ntranuscul arl Yy

bum!,rmmw nisebyl; r@stydgmqtyij emy!,odﬁcy?rhleéecxhrcumneavh adea
PRSP o BRT, Sthlall iy B8R dEshy.

sterile and isotonic Mﬁth t he bl ood. Injectable

'E&HFES’R‘ 01J t ns a (is?,{rcgl hgg ﬁg(%;@jjél%lﬁﬁ léhgll inrcl, ugl%rlfﬂrlfﬂear or
tﬁ@rﬁm@dmﬂ)m po‘ﬁ’ndﬁ abhp stﬁnamameﬂt boaforma)nmrssoftetlwiené qropylene,

B R B e

BN Gr BB ABRON TS ok Bo 0 irtion SUsdabied | Joptdddylen. |

~one or nore conventional solid excl pients, for

asidaeples, perdreYlsn e8PsYI8Rd shapi ng the resul ting
m xture. Suitable pharmaceutical conpositions for
topi cal application to the skin are preferab

I
Thecdeglosuis P@ﬂﬁmﬁéﬁﬁtherctp@a?ﬁocﬁ%?t fosthe @f&@@@ﬂoa;?% gyyo-inositol-1,2-

r ch can be used are
g{of(ﬁ#}euﬂ] pl‘qu 'ETFanEf' écl)}‘1?(‘§l/ethyl ene gl ycols,
al cohol s and conblnatlons 20 of two or nore of these
ubst onmpound is in general present
al p%%@ (060 3 Ao ; ‘ﬁ?le

I'm a’con ratlon 0 rom0.1 to 15 % for exanple
of f riomb@®- fetrad)g:ewylqum@ﬁpl iofgaim tetiedarhesizy-omo-inositol-1,2-

Transde adm . ni is al so possible. Suitable
‘ pharﬁﬁE@gﬁF%ﬁv'%Bﬁ%%8lFﬁ%ﬂ% for transder nal '

adni ni strati on can be present as individual patches
ich r 25 | ong-term cl ose cont act

Qﬁllwqg *ﬁﬁ%ﬁﬁ%no Yhe patient. Such patches

sui t ablry- O}bmﬁjl-myohlaoamctln\mcgdnmmdadyl iphoaphai¢ addal | y

buf f ered aqueous sol ution, dissolved and/ or dispersed

in an adhesive or dispersed in a polynmer. A suitable

Tt daid proeeps for(hreparation issappicable foir mﬂnefaotulring dffcany) ofer

9 f 0
comAauBEIcE B HiseloBPte By Usipdhe appBriesriauia iy comprising R,

218 ANSP r iontophoresis, as
F%% %§55RX¥% §§§%§ 8é%ﬁgrrraceutlcal Resear ch,
2(6): 318 (1986). Exanples 5 Materials and Methods:
Human reconbi nant insuli di scl osed in
Hherdigfosuyfg pertainys a[sc( @@gga@%ﬁéﬁél ion comprising at ieast one
cbafpobnd %3ﬁg)thé”?(§*mgjlé MBRHr @ﬁrénbb@ﬁ:@!lﬁ@l@‘a%@a}tbbndbr a prodrug
were supplied by the nmedicinal chem stry and

thgniephard 8 phaparésHiisally aeceRiabieic8Shar na” Ger many
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10 (Frankfurt, Germany). |

2((7-nitrobenz-2-oxa-1, 3-di azol - 4- ypam no) dodecanoi c

aci d (NBD-FA) was synthesized as described in Mler

et al., (1997) Biochem Bi ophyf, Acta 1347:23-39.

Col | agenase (Wort hi ngton, %ype I, 250 units/ng)

was provided by Bi ochrom (Berl in, Germany).

Li poprotein |ipase (LPL, affini ty-puri fied) from
Wh&ldim:ldm#émerm‘l%ﬁhmbi' mﬁme a2 df mmypdama he@mgrthe formula | and its

BhyidnBicpl. eferdiBanis PTOE UF B STIo aEIaITS DL BBiSHgey s of a

Afedicdat et WEHESOs6d Farahe %ahﬁem@ﬁ giaBeldsVsu&tla thYedlcament is e.g.
Si gma/ Al dri Chlﬁ%‘( Dei senhof en, Germany), crude Pt-PLC
°p

gkra@plrld@e‘?« pidg t isteed - Twpedivare Biat GluseshbY @ Wone iesage of
ééﬁ%' he Mol ecul ar Bi ochemni cal s (Mannhei m

Reconbi nant GPI - PLC ( Trypanosona brucei)
was obt a| ned from Oxford d ycosystens (Oxford, UK).

P10 Al SO o R B

msuta@ugm of agrhakbeeuticat canpasition feo therfegatORnt ofL$|qi>e dffects of a

KB aRi BAR R UpSTH RE el s bBbPEs " BUOERRTR .

(done C060) and i nmunobl otting of caveolin-1 (rabbit)

?ﬁ%g%g@%kjre r%?e?% gis%%ta}gg@&h&r%qg? lﬁrﬁﬁtﬁ}ﬁ%gl&iépg 8pemical compound that |
modulaes bk tactigtyadt dglihepplietwhiasinne (cl one 25 4GL0) i
were nmade avail abl e by Upstate Bi ot echnol ogy (Lake

o | HIRABAAT FA ecpasHa ik Bl Feica

recon&ump@\jndor otein expressed in-insect cells),
5' Numé’rat) and aP (bovine) were prepared by
& ot r G(S(Qflt%ﬁ%”SQE@r]ﬁ"Eﬁ@')ePaE@_ Renai ssance

ﬂhem ltﬁ%&ﬁzﬁ%%ﬁ&% @PLPE@:'fR:l?n id hé@%s%ﬁtc?isr&’éieﬁﬂuﬁé'a
EN DuPont Honbur g, Cermany). Sprague-

rats were 30 provi ded by Charl es-Ri ver Laboratorl es

A lémemlcal §or§p§8ﬁrﬂ?ﬁl' c%n?éxt @P{h@gégloélﬁ%esh%h %a‘# &yl organic and/or

schene in Fi g. artlng mat er 1 al racemc
qarhofwctsahcewap@lmhavsarty@t pragupebby chersicel suathasis or isolated from

R RPulog arl i Ry o AR CEANDEorP B ppd SRR Dalton.

THEOBoddREN o thepaativity 4f mnlmsmmmmt ﬁteeabtmty s &ther
lori,de int r.esen

d ph
TRRERRT SR & B At By A G gty on a certain

‘le@dlr a- 0- benzyl - nyo-i nosi tol-1, 2- cycl o- dodecyl phosphon

ic acid (thereinafter: conpound 2). By catalytic

- hydrogenation with 10% Pd on charcoal conpound 2 was

'ﬂﬁablﬁﬁﬁyhﬁtaﬂdaellm step a] of the method for identification of a chemical compound
0-inositol-1, cl g- dodecy nosphonlc acid

Hapdvlaigs:tae 386 d?(f @Hmﬁ’%&de@f £859Pass Wefellof adogdgnt as e.g. a

| r§§ 853 ﬁ{(ﬁj(%geﬂh%%ell Pk cﬁ))g’;rﬂrhﬁé call épa ﬁﬁm‘éﬁ ”@&’émé’ellzca{n':ﬂ)@e g.a

mol ) of "conpound 1 was dissolved in
nﬂnCEﬁatlﬁ@eHya ewuscleriedr a eeraiedl, klﬁnempeld ré l@laﬁweilrﬁrraél adipocyte :
[
%ode I%ﬁé@%%”lo?@dd%@%[g?% e. o a;%g &QtFﬂé'ioLr}]e (?Jetermmatlon of
the ac’tr\ntymfﬁﬂiu?h@) acoadingl tb shemclal tise enethoddBr ientifigadiomof a

LR BoblrBl0g B tidtes He SOy o PG Bar B ofievea by

concentration of the solvent, the 15 residue was
purified by flash chromatography (n-heptane/ethyl
acetate, 1/1, by vol.). Yield of conmpound 2: 580 ny
(43 %9 of a white anorphous solid. TLC

n- hept ane/ et hyl acetate (1/1, by vol.), R = 0.7. M
(M+ Li) = 761.4, calcul ated C60H5907P, M = 754.9. -
For synthesis of conpound 3 (Fig. 1), 505 ng (0.67
mol ) of conpound 2 was dissolved in a mxture of 5

m of et hyl acetate and 15 m of met hanol After
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25 (M + Lir = 401.2, calculated C15H3507P, M = 394.4.
Conpound 3 is less stable in acidic than basic '

solvents. It is stable in nethanol for days and as

dri ed anor phous solid for yearg at 4C. Preparation

and incubation of rat adipocytes: 30Adi pocytes

i sol ated by digestion fromepididynmal fat pads of

mal e rats (120-140g. fed ad libitum see Ref. 53)
meaﬁjrm@shedustsmaﬂon of g V(‘Ir(a:nnhtll}l@pmsr KR egsHriiTg the redistribution

o pp5HNT Ahdenoed o RG> 1Bt B oSG My Trtge o

;bﬁb%ah@@%%oh@fbbsg%%waﬂmmm suppl errent ed with 100

t 100 nM
q%ygnﬁgfu?mé%é 'ﬁgmétaﬁyn g&@'#@@%téan?cpost Y orthe iphibifin of lipolysis.
Eﬂhe a'ﬂ?esgctlvilt%HM HRAGPHPL Yoy ﬁ'teﬁiémésghc&Md%ggio%iéﬁ €] fithe method

bsence or presence of- fpre are 1
foMdentifidatiso lofiaicbamical mmm)umdw@aft m@&llu GMSE)GE'FIGUV'W of gllmeplﬂde is

A Gh By k) M SN 8 i s oty o

giiniedm;deonn cmthetarcatntyomf)the ARt L Giscenhgihced fe iddatified chemical
re cribed 1 94 J.
& &”gl '%Pt'mT %&?%§uﬁp?f@“§ Ms?t ’/'&’ Tgfna %‘ﬁ d n)g wat er

bath at constant bubbling with 5 % CO2195 % 02 at a

SalBRS e puR oo BAT ad Ty e RuREy fhpqptale anion

AbiRENES ihdlidedCinrhé kaspe Htraidaeldstireldl dsdfalsntendediates for the
centrifugation for 60 s in a m crohe

rredestion Qe urificatione Hha"a%ffeéﬂlﬁ?'%aft%er%ﬁ%ﬁi" {sangior for use in
DRIRS | HplilMtidnde adi pocytes; 10 %

%@?F%&@oﬂrgggoﬁ%ﬁto abagjlg)tI 1I 5x106 cel | s/ ml) for

the periods indicated. Preparation of plasm

SRESFAREHIEH gon#'n?)/o[iﬁ@ Gthe 3GRIAS MBaBEBFREd aael? @hﬁi@mary

were prepare post nudear infranatant o
methatie famitar totbe p@emmeaml!@dmpmq@@sﬂ\ ralkBYe AL fé%Parﬁd 'for example,

tp/ %ﬁrﬁ@ﬁlﬁf fﬁ%%l@%&éﬂ&%f&ﬁ%ﬂ%ﬁ&% ﬁlso?%Mrﬁc or organlc acid

& 2se bt awohestor dilbemM NaF, 5 nmM sodi um pyr ophosphat e

10 mM gl ycerol - 3- phosphate, 1 nmM sodi um

ort hovanadat e and protease inhibitors) using a

Tiat ermdphysislogieaMefunotioriah dgiivatiyeh vsateererelate¢si 0 any physiologically

SiepPlepEierhP eSS AL FePOr o R B PUBLAErigia to the discosure, for

HePipls aheter] Wﬁ'ﬁ:ﬁﬁﬁﬁéﬂ?ﬁm&ﬂdtl(ﬁmWa mannmhakedutty as \or example man, is
sequential centrifugation throu F@]cr ose Iand Per {.) tabolit
s ety 26 aRSEN)BEITY SGPBRSIYS phige Ta3uIANar PR AGfYgmetabolit
tﬁg,%g@nded in 25 MM Tris/HC (pH 7.4), 0.25 M sucrose,
mV EDTA at 2 ng protein/m. hc/lcD Gs were obtained

by t he detergent nethod and 25 di sconti nuous sucrose

@1?52\@3 &%Fy"fhﬁé‘tﬂﬂfal 9&:\%$|vé§ﬁ%btl|¢&ud@ prodrlid<esf, th&compounds

2? 8: 120-136". TheI| ht-scattering -
w&r@m@ﬂﬂemﬂﬁum Stllﬁ?é predrogs gap Pﬁéﬂ?tﬁgﬂ@e@ ”5)""858 a compound
A !

o e e RES L1RLH00S, MG o nactve

density rreasurerrent u3| ng the refractive index. '

[ PORB( A,
5 LbSTd iPofiihg REAEYogeRn pRaRE e
pdyrhephir fedie for Exaropleassanptphoas ant/icvESil{nsHpdysprphic forms. All
%Trlt n X-100, 150 mM NaCl, and then characterized -
qu'ﬁ’g‘!ﬁ otting, enzyme assays) by
enri chrment/ depri venent of relevant markers as
described in "Muller, G et al (2002) M. Med. 8:
120-136" 20
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and/or "Muller, G et al. (2001) Mol. Cell. Biol.

21: 4553-4587" or subjected to Triton X114
partitioning (see below. For inmunoprecipitation of
caveolin, DIGs were solubilized (1 h, 4C) in 10 nM
Tris/HC (pH 7.4), 150 nM NaClyy 1 %Trlton X-100, 60
nmVIL3- oct yl gl ucoside, 0.3 % deoxychol ate, 5 nM EDTA,
0.5 nM EGTA, 1 mM sodium 5 orthovanadate, 50 mM NaF,

Yo of the eonpbuUNEs aecbr@hg&@amedamb‘édaé by idtluded in the scope of the

centrifuged (5 OOx 30 m n For direct
IYRTHRELATEL ?rer?g‘%r%ﬁﬁé ReSt ef ©1disiasti%%d in 2- fold

Laemrmi i sanpl e buffer and centrifuged (10, 000xg, 5

in).. The supernatants, were . 10 GPI-PLC/ D _

g@%%@ belopppl Ei@femcs% e é%omﬁouwﬁfs? geeing tademrde hefento
carpourRicathpountBD hSidpaliaMasHIQRAYS] ahSie aﬁafté their salts, solvates
293-302" by incubation wth o pl of human pl-acent al

am plysinlegipallyrfooctignel dervativesris FepaierderpinpH 7. 0,

150 MM NaCl) in 100 pi of 200 mM Tri s/ mal eate (pH

7.0) and 1 % Nonidet P-40 for 10 min at 37C and
Shmawgueef a eampeund agrosding keforpuledawhicly is nsceagalyiin grfer to

7 '5’(%1_? %/ezlth@iiggfr?ﬁ @fﬂc@%ﬁ eﬁ%&ﬁs %/Ig%{ug% é’r‘%ﬁn{(’%ﬁgﬂ for example

meeslpamég: co@bulﬁtli@@ﬂedbﬂmeﬁeﬁdaﬂgsasthaymm of administration and
Vet ho

t t 995
BEShisrakfond gasbent el g B3I b Eidf B range from 0.3
rlgglmﬂ Og |nﬁ33$1W|&llyﬁFbrﬁ@| iy Itc&(i)) Bg g@/@ﬁgbey @pr Igl}?@ngif betlyweight, for
ris % Noni det an
mY'? éﬂ%@%@& A@?@)r%\f?@ozé dga%g@e;g@nior?é@rﬁpwatn 1§ range from -
@B e 1 gaﬁ%/k%rwﬁi)éh add vkl RitaBf ABnfifisthed®hs ah @rﬁusmn of 10 ng to 100
buf fer. cereus) and adi pocyte GPI -

- ngperkilggras agmlmﬁb‘ﬁta%@ igfusipgy sdwicns)fonfhese QS'EIW@I can contain,

O/ sHIFECHORD 1o 1 b BB KR IO s vt

dirsies /cRICiconiaih, Torexahdple ridriidGhg 1018 goof The a0 a:cmnxlcﬂﬂm Thus,

Shofl? R TR Polh e Barad 3 Gk Bl oraty

atdanmmstrabiecmmwuabldbs*eg‘oﬁmmbtu@fs gheh:ae,l foﬂéﬁimpleatalbtét@lsdcapsuies,

th L4 f 10 / 144
C@ﬁ?ﬂ?@%&?{ @fﬁomr?h%t firw Méég E‘ﬂ)éég et}ﬁP'P%' yifsem q18) to 6'608 . In the
d@@étdf?)héﬂﬁrhé&uﬁwlﬁl Rkpible 18, H aﬂavgh@nashéd/w&nghw@étans relate to

calculated fromthe ratio of the activities

f
the sveigitiof the dibydipthiazetiumgas dedved fombe salt. For the prophylaxis or

tﬁéfaégr%‘f HRPAsverhdiBagd g&‘?dlﬂ(;}?s bt @c% rLdé' dotofFt Bfhula | can

e partltlonl ng an orrected
heousegthgmaeives 36 thecagpoumd) biuh thety@rﬂirqf@mhbseMeeeMdn the form of a

- AR ECAREANAbA Oid v 28 BraPIS bxditiEnt Th8eplenbirtustof course

b2ltolarétsle, ihitpasensesthay i is coropatibhe witle tiss bihembmsﬂﬂmts of the

HSL) ..and |.i popy ot ei.n ase P re nmeasured
TR BR S SRR SRSl pithe Breere gl B iean be a sold or a
ligarRiIcdria@t ahdhis' preFdraBly f&imw@ated vﬁ@ﬂﬂ@)coﬁﬁiéﬁﬁ@'as an individual dose,
Anti bi otics 55:480-494". Pancreatic |ipase

f@re%mﬁlﬁ a8 afpbleh which Gasreaptain fros 8 Ogfiolo 95% &ayt\wgw gfghe active
n'{]ﬂ rﬂ% b%lé@utkﬁgl\'%l Qctma su@s%é@%ﬁ’ Hso be present, including
ta eoxy

ol ate
fwzﬂreﬂqom pRunds dcewtingde doinmula I(iéx Wa@meutlm pﬂgpasmons

r ' t (

atcﬁ(gr%g%' tggjh sél%g %&Téer @%93%8 t\;/g(g'%aé@t%’e %/ﬁ%a%glc?eutlcal
i ncubation of 0.2 mM of 10 nMdi paImtoyIIeC|th|n

0.1 mM of 10 MM SDC and 0.1 m of 0.03 MCaCl 2 with
bacterial PC-PLC (in 50 mM Tris/HC1, pH 7.5, 0.1 10 %
BSA) for 10 mn at- 37C. The reaction was term nated

by addition of 0.1 m of 50 % TCA and subsequently of
2.5 m of chloroformnethanol (66/33/1, by vol.).

"After centrifugation (1500xg, 15 min), 0.2-m

portions of the upper nethanol/water phase (- 1.33
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wat er -sol uble material, |ipids contained in the final
washed | ower chl orof orm phase were transferred to a
heat-activated silica gel plate and separated

two- di mensi onal 'y usi ng chl or of or mf net hanol / anmoni a

" (65/35/4, by vol.) in the first and 25

chl or of or nf acet one/ met hanol / ackii ¢ aci d/ wat er
(50/20/10/10/5, by vol.) in the second di nmension.

Radi oacti ve phosphatidic acid was detected by _
medsisohich gisagntiatly eongigtindakinging sansiiteesiy wh phgrmacologically

adfidMable é)%i%i%htsaénd/or(m%}iegs Bi ol . Chem
272:-2542-2550" wth a unilanellar |iposonal substrate
Bharsianeutiepl sbmpositions according to the disclosure are those which are suitable

BRIl G PR, bt s

iirQis6EAL irdradeymaDoniatrayenclishadminisitation,-althepgh dee most suitable

B B AESYEROEE e e an

$e@rity dTaRE candifion td1bs tregteatdrion eHatwreiof tisd @immpsiaid according to
curves (SigmaPl ot software, Jandel Scienti fie%c?. 22 .
formuladbrusen in eaeh sRSHOULRTEsRied . fomylatinns|andeyiopy-geated delayed

eRBR TN RatiotisiteRis P8k In WRI SopE BF IHRAJiISTbdYe. Acid-resistant
i ncubation with protein A/AG Se%])ar ose and subsequent

aehentefic frmubiionsereomigrred JHiighle aieriaegatingainoitdagpliulose
- it - Lin. : . _

A TRl Soihlr YRS il MR aGerot s ose phinalate
arid dmiosit idGlyniersl of mBthadflec adidl NaCimetiiyl o ikadplated.or 1 h

at 4C. The i mmune conpl exes were washed twice with

the sanme buffer and then twice with buffer |acking
JuitablOplaardh dcentiddl yosyoueds & aral 8D RGO rpeEnT e pegeninin separate

S5, S P5E ool AL, ARk, sERBpbSBRLBIN Shicnincocn caso

- dumiEnh eaigin ambebbiahe icBmpouhd adedrdingay &srviuma (1); as powders or

anti bodies of the same 10 blot follow ng stripping, of g
qRBUIRBNAT 3plWloN ARHRRBNBIORIhEN 2aBBPYHRIPH ege%ﬁaalﬁq@a.as an oil-
iRYvaREISoRASHEr- RS UG . A AIFbad9 nRGitbbAVthbS@BSmpositions can be

di fl uori de nmenbranes using the sem dry procedure as

HeBaieddydRnyrsuitehle rharmacewticah methqdygoich inglidesgsstep|in which the

Ak coftboufi arig 15 ExipEPRANATENDEGRSS of BhE of RO Bhifonal
amstitualts) areslB@ughbintd editadlun ganeraiDiheannn positions RB: prepared by

. 2000), ,ant i bodi es f.ar 4 at ,15C._Washed .nmenbr
St A iR R riGhe &f She ast R e PP RAE RSBl vor inely
didded dalid/exaisibntaafter Whichehd proddalis shapedaf necessary. Thus a tablet, -
anti - ra}bbi t 19G (1:%2%0) anti bodi es, Label ed proteins
fRepe@nple can Q%quﬂar -&HE%'%OF&?@HWQWW@S%’ @ranules of the

cbfipblthd ﬁbbbﬁdgﬂﬁié‘\ﬂith oRglok BifE aRatibR&dShslithEntaOPRSsed tablets can
protein) or ) Pl - PLC reaction mixtures (0.5 m) were

beeyapaRescd) tﬁ_élﬁ’“aﬁﬁfff@ penpPEndiiifres; tiewpaifomy syrbesi fes example, in a
N ST TRy 3y o Ay en s

dBied, nubiteEmof P face St dive/siperdiyg sgep i aguitabla mrchafe. Shaped
R T Bt R U b L Bl g it a or
fuid dileepe et b waltyble Miaching.ncubation for 1 h on ice,

the m xture was | ayered onto a cushion of 0.4 m of

0.25 M sucrose and 25 MM Tris/HCI (pH 7.4) on ice.

Phase separation was induced by



10

15

20

25

- NBDFA

30 warm ng up to 37C and subsequent centrifugation

(10,000xg, 1 mn). After re-extraction of the | ower
TX-114-enri ched phase, aliquots of the pool ed upper
TX-114- 23. depl eted phase were neasured for 5'-Nuc,

-aP and AChE activity or precipitated (15 %

pol yet hyl ene gl ycol 4000) for BDS- PAGE anal ysi s.
A3 ucose transport assay: SGI ucose transport was
determ ned as described in "Muller, G et al., (1994)
gl . " ' . _ .
%Baﬁﬁ%&e&tﬁ&% (?8"@2%‘8@3 %l%ﬁ%rgtseu@ﬁble?ﬁﬂg@%h? r(1SLﬁ)hngua]) administration
thexiy-l0xEhges 3vhichlgdniaio secat pdbhdodcbrdiag tocfonoula(iGviBiBa flavouring,
G /ml). in 50-pl portions for 20 mn at 37C in the.
E%ﬁafne@wcmsseéwc@%ﬁ%c Biragesit Bt prolies ot include the
?&Jﬁoam%@uﬁe@mggaumas geﬁhlﬁ%H%Qfe&illo@@u@@%e and gum arabic.
per ormed as described in "Muller, G et al., p000)
Cel|. Biol. 20 4708-4723". Li pol ysi s was

Saﬁﬁﬂ@‘Pﬁ&%%uﬁ@él%@ﬁ@)o@ﬁmﬁb Y(Qﬁfai’ént@fal hHmatisEaRAt preferably include
rom prel abel ed and i soproterenol-stinul ated

slgrilsrapegys peergealtiansisd @ Gampayid ageording torfognula | whighare
ﬁ'e?é?rgbl%@ot%c withdRe Lol of t@ ﬁﬁeﬂm deibRMk Ehdd¥ preparations are

phot ol abel 1 ng of 15 solubilized plasma nenbranes or
mfaarebih/@sin(tmetes@ iprapeneusihn althpugh thenadnenisirefigrPcamalso take place

RS B L PRGRATSE R P 2o e il sl preparations

&an plebsrabllp b@rp]‘e[ﬁ@b_ﬁ byahixirigt ﬂwes:ovmoendmﬁhumaﬁdr and rendering the
chim

cor Eliakim R. et 0
St5Rg ol seies e Roietin 3 s picbd, WReHR lnpriiens according
toxh8 distReuBii gehaketonteRt RSMTIOTAtd 986 kY wefdh BT ficeddti®e compound.
(Rockford, IL) and 20 BSA-as cal i bration standard.
SDS- PAGE was perforned using precast gels (Novex, San

- Shiegs F%mal:@u%@lcﬁ Pbtsﬁloh§ﬁﬁ| réctaadifinistration are preferabiy present

nmoyr phol i nopr opanesul foni¢c aci d- SDS runni ng buffer).
FRAIVFAGELOSRPUPROFHPNIRS. d 1987 CAN PERMPRALGE Pya@img a compound

M&lﬂ@&?fonﬁgfat(‘fﬁh& 6ROENRORE BERMRTILER)solifrBRSBRAES, for example

and fluorescence | mages were processed and quantified

epsopduites and ghapBgdheResling mhdidiér syst em (Mol ecul ar

Dynam cs, 25 Cel senkirchen, Germany). Figures were

constructed using the Adobe Phot oshop software (Adobe

Jyitabéapharmagavtie cm@@ﬁltlm fordppicalzpolicationdp e skin are preferably
0 r

SIS A LB RoR R, R ket BEBR KRS which can

ey ushe)) arB. pedeicens jefty - Iahﬁlm TPohethideie gH}%o!@Leﬂbc&mdb 31&11 cfamblnatlons

g\l&um GPI - Ptﬁ was. Bﬂ)% eldrke tt heir | n_cﬁL]JbaI I ¢

03 PiArMfe SUFMSPFed s BT g EPICopIRsta S ghste present in a
pREAPdticht f froandift oorEs% Fervexampie ghirelatoes gents agneeipht of the
in the presence of increasing concentrations of

GEPIRCEERN: Subsequently, the ratio of 24 hydrophilic

GPI -protei n harboring the-lipolytically cleaved GPI

r in the digestion mxtures relative to the
}afaﬁ erggs) agdnEyely Q%'Q”\A?aégeé}oé?m%é&"%b‘%@éé’ﬂ?%%ﬁ?' egmpositions for
kMR IEREN HdtiRstrhtdr ¥ard Pe bP@serahebg "rﬁﬁﬂ&uéi 9@&&%@ vHMRSRSsuitable for

upon TX-114 partitioning and in the total digestion

lpngctaimectos enrdagtayith fthe@ﬂlqlﬁjmﬁ ekiheqatioal- puckipgiches suitably

Shtsid #rladiib! cBHp%glnd in an optionally buffered aqueous solution, dissolved
and/or dispersed in an adheswe or dispersed in a polymer. A suitable active com pound

concentration is from about 1 % to 35 %, preferably from about 3 % to 15 %. As a
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5 bacterial, trypanosomal and serum (QPI-PLC/D with

appar ent IC50 of 10," 2 and 1 pM respectively.

GPI - 2350 -al so bl ocked the rat adi pocyte GPI-PLC with

| G50 of 0.2-0.5 pM'using as enzyne source sol ubilized

pl asma nenbranes, 1cDI'Gs or hcD1Gs and as substrate,

AChE. To dermnstrate the cl eavage specificity of the

adi pocyte GPI-PLC, we used thE GPl-protein, Ccel,

prepared from Saccharomyces cerevisiae 10

spheroblasth whi ch had been netabolically | abeled
péﬂléJ‘a S{bliﬁpthé %ﬁ“lé SdmpdiRLEE be Felvhddtl e BleChotr@tbport or

eration of ydrophl lic and 14C-| abel ed
|omepb¢reﬁISoas @@qnbaﬂn faexarpls. iihapracsuiicakicetearsh. 2(6): 318
CRD anti bodi es rai sed against clP, in
cor?centrat_l on-and ti me-dependent fashion (data not
Egtvaples: The hcDl G dependent generation of a
‘GPl-protein lacking fatty acyl chains and harbouri ng
clP confirnms the expression of a 15 GPI-PLC in the

M&easlgandaibiheds: of rat adi pocyt es " Next, the
Hf’l%:?gg’ t@éc\’/fl(‘hlgég{ 'Pgal*rl %L%‘%R%g S"élgﬁe‘?(’g e?al rk%bé)%lochemlstry

3P h98PNY 3Bl ifies &fﬂde&@ﬁe It\hsaryiyw(eféesu@nea)by the

from various sources as as bovine

meuisinaladhentisioy\and @yntﬂa@svﬁﬁ@paﬁa\mﬁ%ofsfbves@ﬁ |Pé@r@at%ﬁf9}ana
(F@gk@ﬁ. Geﬁ{aﬁgng?%ﬁq?ﬁg:%é a-S%—c@ﬁkﬁg‘r glzgﬁfno dcidecanalc acid
(NBDYIPA) W &9 sy\rhthesmed msamstcnlmd :ao\flpltmﬁt al. ,QHBQPLBRODhBIyl Bibphys.

Aqt\aa;lg%u ,33ﬁ:g€5 %,Bcgﬁ?geﬁgis% qlgv ‘Eftso ftyp%;plI 2%8 igltslmg) was provided
by%lgﬁﬂébh é‘dw Qﬁéﬁﬁéﬂyb Qdeﬁ?ﬁieﬁrpllpéGEQLPQﬂgﬂMHY-Phﬂﬁaﬂ)tﬁmm bovine

aci d nmyo-inqgsitol

. ml&oﬂb@%ﬂhﬁﬁﬁ@“ﬁmﬁm .(%orw heenvaneesrise m@me pangipatie lipase (PL),

re@%ﬁ%’\tq?é O?r‘((? E‘ﬁlﬁlgg@a%ﬁﬁs &bk hcrﬁ&é PEET {cKBba a%e)%d defatted

i pocyte t he est - concentration
BS/efftantion X5 vmteydehmnedmyrﬁlgmé%ldﬂﬁe([&g&emqup, Gegnany), crude Pt-

P RAREDNTR] btits bl Bl boBhafi AR foceiABiecular.

Bicohealiodls (MEREhéim, Serviang). \Rmmmmmemmf(wpabomm brucei)

wasoEined frerb P G et oo Uik, PR QLiAe (AACOCFs)

angsﬁtﬁ n?‘en )rw@wwcnammﬂh@mﬁyux) (BFkadlﬂz-QrPC was bought

g t at the latter operates via a
frormielasutiir frebes) (Fugensa OR). mldyowgreémrmaﬁﬁdfrqm Awenti Polar Lipids

(Bf@h%b?ﬁ. ALy Rﬂ@c&*?t?%?)??ﬂ%ﬂgﬁ%‘pﬂ%%ﬂ ﬁé&e%‘ﬁhﬁ @ne ¢ C060) and

lmni.lﬁoﬁbﬁiﬁ\gm‘faéﬁeem-é c(tabbnt) gnd ppbe ""h@lnnea‘.BZ)l wwas‘mm A msducbon

-La@@%si{@e onsz }r\ﬁﬁl?qgf o? Prﬁhyﬁpé@ﬁg}g?oﬂb‘llpﬁpl&otyrosme (clone

46995'@% & iade aRiebRrf bypgpsate Bb?étﬂmﬁ’ﬁ)‘gg k& phichi, NYC)nAn’ubodres
cteri al

and trypanosone! '?R@ |l
(rabiis, @fiinityeurifipd) iﬂréwnﬂmﬁmo 4 (a99ingh 647! Brmggecombinant
ord i Ebp ke Vit Lll Y5 8RB Bk ek pfoperc
Bidi@ndNCoRIgn23 Ebrmang) E@L Renassamﬁ:awhawwrwnem@m dggection kit was

onfiiet e TR e Gt PRSI o were

provREIOECRANSRRIVE I Gborabdes (WKEhown) . This may be
expl ai'ned by interaction of anphiphilic GPI-2350 with

hcDl Gs. Alternatively, GPlI-2350 may act as a
“transition state anal og and undergo (transient)

coval ent coupling to the active site of the adipocyte

GPI-PLC. It would be interesting to know whet her the

cyclic 10 phosphate bond of GPI-2350 is opened by the

(QPI-PLC D. GPI-2350 bl ocks insulin- and

gl i mepiride-induced cl eavage of GPl-proteins in

|soI at ed D Gs and i nt act adl pocyt es: On basi s of the
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20 both glinepiride and insulin (up to 5- and 3-fold,
respectively)(Panels E, G. The stinulation was
partially preserved in hcDl G prepared fromthese
pretreated adi pocytes (3- and 11-fold,
respectively)(Panel C). Remarkably, the GPl-PLC was
activated by direct incubatigp of hcDl G prepared
fromuntreated adi pocytes with glinmepiride (up to
4-fol d), but not insulin (Panel A). GPlI-2350 reduced
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recover ed W|th DIGs (hcDIGs plus IcDIGs) from 20 the
differentially treated adi pocytes were roughly
*’Wéﬁ'%l’h@n E’Guéﬁ’@‘%’f/\ﬁﬁtﬁ dipge¥iesset at 100 9%,
rétﬂéﬂeﬂ g‘é(]ﬁeétﬁ)‘?ﬁ?&kl‘ép‘i&ébyrhm faf péd!aeoﬂhﬁﬁa rats (120-140 g, fed

ISO ation proceadlre under various conditio
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[ et
MR sty NARL hEKOI 28 CotRT1 23 GITH containing 1
hcDl Gs vs. the residual plasma nenbrane, consistent
with the localization of the GPI- 25protein
substrates. GPI-PLC action in rat adipocytes is
required for redistribution of GPl-anchored and
acylated signaling proteins within DIGs: It next was
i nvestigated whether inhibition of Iipolytic cleavage
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27 presence of GPI-2350 prior to challenge with
glinmepiride and then analyzed for the presence of
several GPl-anchored or acylated signaling proteins
(Fig. 5). The robust redistribution of pp5914", Ccel
and 5" -Nuc fromhcDIGs to IcDIGs in response to
glinepiride as manifested in;ghe 3- to 5-fold
increases in their amounts at IcDl Gs, 5 which
corresponded to 70 to 90 % | osses at hcDI Gs conpared

o I I
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ani'ed
a very noderate increase (border of signlflcance) of
their anphiphilic counterparts at 1cDIGs, only, which
again was abrogated in the presence of GPlI-2350. Al
three GPl-proteins studied displayed the correlation
bet ween sti nmul us-dependent |ipolytic cleavage and
redi stribution of their anphiphilic versions,



10

15

20

25

30

recently been shown to be acconpani ed by their

di ssociation fromcaveolin-1 and activation. Next it

was i nvestigated the putative causal rel ationship

bet ween di ssoci ati on from caveol iniactivation and

stimul us-dependent |ipolytic cl eavage of GPl-proteins

in rat adi pocytes by inhibitpmpg GPI-PLC and

subsequent anal ysis of the 20 interaction wth

caveolin-1 of Gcel and pp591-Y" as well as ki nase

d f 4t ORicP) | -
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as repeslieby blanki mwhaﬁlpas fackingd60BhPLEAR+ y aci d
derivative (Fig. 9). The 20 reduction in the anount
of NBD-FA including its oxidative degradation
products being rel eased from i soproterenol -i nduced
adi pocytes in response to increasing concentrations
of glinmepiride (1C50 =3 pM was conpl etely abrogat ed
in the presence of 50 pMglinepiride (Panels A B)
In contrast, insulin inhibition of NBD-FA (and
degradatlon products) release was |npa|red by up to



10

15

20

25

30

30 disruption of hcDl G by chol esterol depletion

using ma-CD , inactivation of the PIG receptor,

pll5, by trypsin-/salt-/NEMtreatnent or occupancy of

pll5 with the synthetic ligand, PI&41 , led to

pronounced increases of 5 -Nuc at |IcDIGs and gl ucose

transport activation (Tab. 3),, I n contrast, sodium

ort hovanadate as well as syntzﬂetl ¢ CBDP stimul at ed

gI ucose transport w thout concom tant induction of

-Nuc translocation to IcDiGs. This is in agreenent
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washi ng and subsequent incubation for 30 mn), Pl641
(10 pM 15 m n), sodium orthovanadate (1 mM 15 mn),
trypsin (10 pg/m, 15 min followed by treatnent with
0.5 M NaCl and subsequent washi ng) and
N-ethylmaleimde (1 MM 5 mn followed by addition of
DIT). After addition of GPI-2350 (50 pMfinal conc.)
to one half of the 20 adi pocé e suspensi on and
further incubation (60 mn, 37C), portions of the
cells were assayed for 5 -Nuc activity in the
Imngpppiestpitatian ekcavertint ncrease in 5' - Nuc during the

Soliafseg DR R BRolPre 20 hflrotl) R mrelionta ) etbaton it

prcﬂsigawsesemar@mam subseqguepbeantihigationeld 0exgad miod The
arb.,.units.fo h . ' :
supBaraEhis iiedbrlriyRE i crEdihat bboditit1naiBriadgibed on
prdIﬁaWGe&améagoé.&gintT n19bt3)f ¢onevVi daisfHGI(pHH .4k 1 50 8l Nabl, 4 % TX-100
: - |-17 GPl -2349 1,C50, [. iy i biti
fordh et & Grif BB AP AP PET HED a0 vt fpre Blfer and
thenMWidd witiPBuffer lacking TX-100 and finally subjected to SDS-PAGE performed in
the absence of p-mercaptoethanol. The recovery of immunoprecipitated caveolin was

normalized by homologous immunoblotting with anti-caveolin antibodies of the same

blot foliowing stripping of the membrane.

Immunoblotiing:

Polypeptides separated by SDS-PAGE were transferred to polyvinylidene difluoride
membranes using the semidry procedure as described in *Miiller, G. et al., (2001) Mol.
Cell. Biol. 21: 4553-4567". Washed membranes were incubated anti-caveolin-1
(1:2000), anti-pp59™" (1:1250), anti-aP (1:500), anti-5"-Nuc (1:750) and anti-IRS-1
{1:2000) antibodies for 4 h at 15°C. Washed membranes were incubated with
horseradish peroxidase-coupled secondary goat anti-mouse (1:2000) or goat anti-
rabbit IgG (1:4000) antibodies. Labeled proteins were visualized by enhanced

chemiluminescence.

TX-114 partitioning: _ -

Pelleted hefleDIGs (10-50 pg protein) or (G)PI-PLC reaction mixtures (0.5 mi) were
separated into amphiphitic and hydrophilic proteins using partitioning between TX-114-
enriched and depleted phases according to “Bordier, C., (1981) J. Biol, Chem, 272:
2542-2550" by suspending in 1 mi of ice-cold TX-114 (1 %), 25 mM Tris/HCI (pH 7.4),
144 mM NaCl or mixing with 0.5 mi of ice-cold TX-114 (2 %), respectively. After
incubation for 1 h on ice, the mixture was layered onto a cushion of 0.4 ml of 0.25 M
sucrose and 25 mM Tris/HC! (pH 7.4) on ice. Phase separation was induced by
warming up to 37°C and subsequent centrifugation (10,000xg, 1 min). After re-
extraction of the lower TX-114-enriched phase, aliquots of the pooled upper TX-114-
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% atl mM GPl - PLC adi pocytes 0.2 - 0.5 95 + 11 n. a.
42+5 n.a. 27+6 GPI-PLC T. brucei 2 - 5 85+9 25 - 35
89+7 310 - 390 66+8 PI-PLC B. cereus 10 - 20

23

depleted phase were measured for 5’-Nuc, aP and AChE activity or precipitated {15 %
polyethylene glycol 4000) for SDS-PAGE analysis.

Glucose transport assay:

Glucose transport was determined as described in “MUiler, G. et al., (1994) J. Cell
Biol. 126: 1267-1276" by incubation of 10,000-20,000 washed adipocytes with 2-
deoxy-D-{2,6-*H]glucose at 50 pM final conc. (0.33 pCi/ml) in 50-pl portions for 20 min
at 37°C in the absence or presence of 20 yM cytochalasin B.

Miscellaneous procedures:

Electroporation was performed as described in “Miiller, G. et al., (2000) Mol. Cell. Biol.
20: 4708-4723". Lipolysis was determined as release of glycerol or fluorescent NBD-
FA from prelabeled and isoproterenol-stimulated adipocytes as described in "Miilier, G.
et al., (2003) Biochimie 85: 1245-1256". Gce1 was detected by photolabeling of
solubilized plasma membranes or ho/lcDIGs (10-50 pg protein) with 8-Na-[*’PJcAMP
and subsequent phosphorimaging as described in "Maller, G. et al., (1994)
Biochemisiry 33: 12149-12159". 5'-Nuc, aP and AChE activities were measured
according to “Eliakim, R. et al., (1990) Biochim. Biophys. Acta 1355: 293-302", Protein |
was determined using the BCA protein determination kit from Pierce (Rockford, iL) and
BSA as calibration standard. SDS-PAGE was performed using precasf gels {Novex,
San Diego, CA; 10 % Bis-Tris resolving gel, morpholinopropanesulfonic acid-SDS
running buffer). Lumiimages were evaluated on a Lumilmager using Lumilmager
software (Roche Diagnostics). Phosphor- and fluorescence images were processed
and quantified using the Storm 860 Phosphorimager system (Molecular Dynamics,
Gelsenkirchen, Germany). Figures were constructed using the Adobe Photoshop
software (Adobe Systems, Mountain View, CA).

GPI-2350 inhibits {G)PI-PLC/D of various origin with high potency and selectivity:

The effect of GPI-2350 on (purified or crude) B. cereus PI-PLC, T. brucei GPI-PLC and
rat serum GPI-PL.D was monitored by their incubation with partially purified solubilized
GPI proteins under appropriate conditions (low or high detergent conc.) in the
presence of increasing concentrations of GPI-2350. Subsequently, the ratio of
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hydrophilic GPI-protein harboring the lipolytically cleaved GPI anchor in the digestion
mixtures relative to the total GPl-proteins was determined by measurement of the
enzymic activity in the detergent-depleted phases upon TX-114 partitioning and in the
fotal digestion mixture before partitioning, respectively (Fig. 2). GPI1-2350 inhibited
bacterial, trypanosomal and serum (G)PI-PLC/D with apparent ICsy of 10, 2 and 1 pM,
respectively. GPI-2350 also blocked the rat adipocyte GPI-PLC with ICs; of 0.2-0.5 uM
using as enzyme source solubilized plasma membranes, IcDIGs or heDIGs and as
substrate, AChE. To demonstrate the cleavage specificity of the adipocyte GPI-PLC,
we used the GP]—protéin, Gcee1, prepared from Saccharomyces cerevisiae
spherobiasts which had been metabolically labeled with myo-["*CJ-inositol. Incubation
with heDIGs led to generation of a hydrophilic and "C-labeled version of Gee1, which
was immunoprecipitated with anti-CRD antibodies raised against ¢lP, in concentration-
and time-dependent fashion (data not shown). The heDIG-dependent generation of a ‘
GPl-protein lacking fatty acyl chains and harbouring ¢IP confirms the expression of a
GPI-PLC in the plasma membrane of rat adipocytes.

Next, the selectivity of GPI-2350 was studied. Several neutral lipases (HSL, PL,

LPL) and PC/Pl-specific phospholipases of different specificity (A;, C, D) from variouis

- sources as well as bovine AChE, which were all known to operate via the so-called

catalytic triad , were not significantly affected under conditions (50 uM) which blocked
the bacteriat, rypanosomal, serum and rat adipocyte GPI-PLC/D by 60 to 95 % (Fig.
3). Two derivatives of GPI-2350 harbouring open instead of clP, 2-deoxy-2-fluoro-
scylio-inositol-1-O-dodecyl-phosphonic acid (GPI-1793) and myo-inositol-1-O-
dodecylphosphonic acid methylester (GPI-2349), had a moderate to very moderate
effect, respectively, on the adipocyte GPI-PLC at the highest concentration tested,
only, but inhibited the bacterial and trypanosomal (G)PI-PLC with similar potencies
(Tab. 1). These findings demonstrate the similarity in the catalytic mechanism involving
generation of stable or transient 1,2-cyclic phosphate bonds, but also for some
differences in substirate recognition between bacterial, trypanosomal and adipocyte
{G)PI-PLC. Assuming that the latter operates via a cIP intermediate and on basis of
preliminary kinetic studies, it must be assumed that GPI-2350 acts as competitive
inhibitor (K; = 3-20 uM). This may explain its pronounced selectivity since neutral
lipases and mammalian PC/Pl-specific phospholipases do not recognize GPI
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structures. In agreement with a competitive mode of action, half-maximal inhibition of
bacterial and trypénasomal (G)PI-PLC by GPI-2350 was completely reversed upon 10-
fold dilution of the reaction mixture with excess of fresh GPI-protein substrate. In
contrast, adipocyte heDIGs treated with 50 pM GPI-2350 prior o reisolation and
extensive washing exhibited only low lipolytic cleavage toward purified solubilized
AChE upon incubation in the absence of GPI1-2350 (data not shown). This may be
explained by interaction of amphiphilic GPI-2350 with hcDIGs. Alternatively, GPI-2350
may act as a fransition state analog and undergo (transient) covalent coupling to the
active site of the adipocyte GPI-PLC. It would be interesting to know whether the cyclic
phosphate bond of GPI-2350 is opened by the (G)PI-PLC/D.

GPI-2350 blocks insulin- and glimepiride-induced cleavage of GPl-proteins in isolated

DIGs and intact adipocytes:

On basis of the observed interference of GPI-2350 with cleavage of GPI-proteins by
adipocyte plasma membrane GPI-PLC in vitro when both are presented in separate
complexes {detergent micelles and DIGs, respectively), it next was studied the efficacy
of GPI1-2350 on basal and stimuiated GPI-PLC activity in intact adipocytes and isolated
DIGs with endogenous or exogenous GPi-proteins as substrate (Fig. 4). In isolated rat
adipocytes, the GPI-PLC activity (followed as cleavage of endogenous 5'-Nugc, Geet
and aP by monitoring their amphiphilic-to-hydrophilic conversion) was stimulated by
both glimepiride and insulin (up to 5- and 3—fold, respectively)(Panels E, G). The
stimulation was partially preserved in heDIGs prepared from these pretreated
adipocytes (3- and 1.7-fold, respectively)(Panei C). Remarkably, the GPi-PLC was
activated by direct incubation of hcDIGs prepared from untreated adipocytes with
glimepiride (up to 4-fold), but not insulin (Pane! A). GPI-2350 reduced the basal as well
as glimepiride- and insulin-stimulated GPI-PLC activity in concentration-dependent
fashion to lower than basal and simitar levels in both isolated heDIGs and intact
adipocytes (Fig. 4, all panels). Apparently, GPI-2350 does not interfere with activation
of the GPI-PLC since the inhibitor was present prior to and during incubation with
insulin or glimepiride (Panels C, E). The 1Cs for inhibition of the GPI-PLC when
assayed with intact adipocytes (5-10 uM, Panel F) was higher compared 1o isolated
intact heDIGs (1 uM, Panels B, D) as well as solubilized hcDIGs and plasma
membranes (0.2-0.5 M, Fig. 2). This may reflect impaired accessibility of the catalytic
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site of the GPI-PLC for GPI-2350 when embedded within DIGs in the plasma
membrane of intact adipocytes compared to isolated DIGs. However, the need for
cellular permeation of GPI-2350, which on basis of its amphiphilic nature is predicted
to be rather high, can presumably be excluded since the major substrates of the GPI-
PLC, GPI lipids and protein anchors are localized at the outer leaflet of the plasma
membrahe and GP1-2350 is likely to act as (competitive) inhibitor of the catalytic site
of the GPI-PLC (see above). Rather, it is conceivable that GPI-2350 via its dodecyl
chain spontaneously partitions into non-DIG areas of the adipocyte plasma membrane
{comprising 80-90 % of the total cell surface) similar to detergents which partition
preferentially into the disordered domains of non-DIG areas rather than liquid-ordered
domains of DIGs.

Under the experimental conditions used for the isolation of DIGs and plasma
membranes, 65-85 % of the GPI-PLC activity {(measured as cleavage of exogenous
AChE) in isolated total plasma membranes was recovered with DIGs (i.e. hcDIGs plus
IcDIGs) irrespective of the treatment of the adipocytes. Similar recoveries were
observed for the fypical DIGs marker protein, caveolin-1 (70-90 %), as determined by
immuno-blotting and the DIGs resident protein, p115 (565-75 %) as determined by
binding of synthetic PIG . Moreover, the total amounts of aP, 5-Nuc and Gee1
(amphiphilic plus hydrophilic versions) recovered with DIGs (hcDIGs plus IcDIGs) from
the differentially treated adipocytes were roughly constant (90-140 % with basal set at
100 %), demonstrating the reproducibility of the DIGs isolation procedure under the
various conditions. Since isolated heDIGs are characterized by a considerably lower
protein conient than IcDIGs and non-DIG areas, the GPI-PLC is highly enriched in
hcDIGs vs. the residual plasma membrane, consistent with the localization of the GPI-

protein substrates.

GPI-PLC action in rat adipocytes is required for redistribution of GPi-anchored and
acylated signaling proteins within DIGs:

It next was investigated whether inhibition of lipolytic cleavage of GPl-proteins affects
the localization and stimulus-dependent redistribution of GPl-anchored as well as
acylated signaling proteins within DIGs of the adipocyte plasma membrane. For this,
he/icDIGs were prepared from adipocytes which had been incubated in the absence or
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presence of GPI-2350 prior to challenge with glimepiride and then analyzed for the
presence of several GPl-anchored or acylated signaling proteins (Fig. 5). The robust
redistribution of pp59%", Gee1 and 5-Nuc from hcDIGs to IcDIGs in response to
glimepiride as manifested in the 3- to 5-fold increases in their amounts at cDIGs,
which corresponded to 70 to 90 % losses at heDIGs compared to basal adipocytes,
was almost completely abolished in the presence of max. effective conc. of GPI-2350.
In contrast, the relative enrichment of the hcDIGs resident proteins, caveolin-1 and
IRB, at hcDIGs vs. IcDIGs as well as the similar abundance of the glucose transporter
isoform 4 (Glut4) at hcDIGs and IcDIGs , both of which were not affected by
glimepiride, did not alter significantly in the presence of GP1-2350 (Fig. 5). This
demonstrates that potent inhibition of the GPI-PLC specifically interferes with the
stimulus-dependent translocation of certain lipid-modified signaling proteins, such as
Gee1 and pp59Y", from hcDIGs to IcDIGs rather than causes general and unspecific
changes in the structure of DIGs.

Next the mechanism was studied underlying the putative causal relationship between
GPI-PLC action and GPl-protein redistribution, i.e. whether the lipolytically cleaved
and/or uncleaved GPI-proteins are actually translocated to IeDIGs in stimulated
isolated rat adipocytes. For this, rat adipocytes were incubated with or without GPI-
2350 and then challenged with insulin or glimepiride. The amounts of hydrophilic and
amphiphilic versions of the GPl-proteins, 5'-Nuc, aP and Gee1, recovered from total
plasma membranes, hcDIGs and IcDIGs were determined by TX~114 partitioning (Tab.
2). Treatment with insulin and more potently glimepiride led to an increase in
hydrophilic GPl-proteins in plasma membranes which was completely blocked by GPi-
2350 demonstrating efficient GPI-PLC inhibition. In response to both insulin and
glimepiride the increase in the amount of hydrophilic GPl-proteins was detected at
heDIGs, exclusively, and was accompanied by a decrease in the amphiphilic versions
at the same location. These changes were reversed even below basal values in the
presence of GP1-2350 demonstrating the lipolytic nature of this amphiphilic-to-
hydrophilic conversion. Thus, hydrophilic GPl-proteins generated by the
insulin/glimepiride-stimulated GPI-PLC at hcDIGs remain associated with hcDIGs via a
molecular mechanism not relying on the GPI anchor (Tab. 2). Interestingly, the
glimepiride-induced redistribution of 5-Nuc, Gee1 and aP from heDIGs to IcDIGs (see
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Fig. 5) was restricted to their uncleaved versions, as reflected in the 3- to 4-fold
elevated levels in the amphiphilic but unaltered low levels in the hydrophilic GP!-
proteins recovered with IcDIGs, but nevertheless completely eliminated by GPI-2350
(Tab. 2). In contrast, the insulin-induced generation of hydrophilic 5’-Nuc, Gee1 and aP
was accompanied by a very moderate increase (border of significance) of their
amphiphilic counterparts at lcDIGs, only, which again was abrogated in the presence
of GPI-2350. All three GPIl-proteins studied displayed the correlation between stimulus-
dependent lipolytic cleavage and redistribution of their amphiphilic versions,
exclusively, with only minor quantitative differences (Tab. 2). Taken together, GPI-PLC
activation for generation and accumulation of lipolytically cleaved GPi-proteins at

heDIGs is required (glimepin’de)..

Inhibition of the GPI-PLC interferes with the dissociation of GPl-anchored and
acylated signaling proteins from caveolin:

The redistribution of signaling proteins from heDIGs to IcDIGs in rat adipocytes has
recently been shown to be accompanied by their dissociation from caveolin-1 and
activation. Next it was investigated the putative causal relationship between
dissociation from caveolinfactivation and stimulus-dependent lipolytic cleavage of GP}-
proteins in rat adipocytes by inhibiting GPI-PLC and subsequent analysis of the
interaction with caveolin-1 of Gee1 and pp59-™ as well as kinase activity of the laiter
(Fig. 8). The insulin~ (35-45 %) and glimepiride- (75-85 %) induced maximal iosses of
both pp59¥™ and Gee1 from caveolin-1 immunoprecipitates prepared from isolated and
solubilized hcDIGs were completely abrogated by GPI-2350 (50 uM; Fig. 6, Panel A)
with ICsp of 5-10 uM (Panel B). This potency is similar to GPI-PLC inhibition by GPI-
2350 in intact adipocytes (Fig. 3). The binding of the scaffolding domain of caveolin-1
(CSD) to the caveolin-bi‘nding domain (CBD) of signaling proteins, such as non-
receptor tyrosine kinases, and conversely relief of the CSD from binding to the CBD
have been shown in many but not all cases to trigger inactivation and activation,
respecitively, of the signalling proteins in in vitro assays. This implies a regulatory
function of the CSD-CBD interaction in signal transduction operating at plasma

membrane DIGs.



10

15

20

25

30

hydroph. hcDl Gs 308 217 5812 175 699 155 annphi ph
100+1 109+1 648 10813 2510 11210 CGcel 2

29

Inhibition of the GPI-PLC in rat adipocytes downregulates the metabolic activity of
glimepiride but not insulin:

Subsequently, it was studied whether the differential effects of GPI-PLC inhibition on
IRS-1 tyrosine phosphorylation in response fo insulin and glimepiride is reflected in
their metabolic activity in insulin target celis. For this, isolated rat adipocytes were
pretreated with GPI1-2350 prior to challenge with either stimulus and then assayed for
glucose transport and isoproterenol-induced lipolysis (Fig. 8). The stimulation of
glucose transport and inhibition of isoproterenol-induced lipolysis by glimepiride was
impaired in the presence of GPI-2350 in concentration-dependent fashion (ICsp = 2-5
pM) to lower than control values (at 50 pM). Consequently, the glimepiride
concentration-response curves were shifted to the right and became flattened in
course of half-maximal inhibition of the GPI-PLC by GP1-2350 (5 nM) compared to the
absence of inhibitor. In contrast, insulin stimulation of glucose fransport and inhibition
of isoproterenol-induced lipolysis, being 2- to 3-fold more pronounced compared to
glimepiride, were reduced by GPI-2350 by up to 25 and 33 %, respectively, at 50 pM,
only (Fig. 8). These differential effects of GPI-PLC inhibition were confirmed by
analysis of the effect of GPI-2350 on the inhibition of isoproterenol-induced lipolysis by
glimepiride and insulin when measured as release of NBD-FA instead of glycerol from
rat adipocytes prelabeled with this fluorescent fatty acid derivative (Fig. 9). The
reduction in the amount of NBD-FA including its oxidative degradation products being
refeased from isoproterenol-induced adipocytes in response 1o increasing
concentrations of glimepiride (ICsp = 3 uM) was completely abrogated in the presence
of 50 uM glimepiride (Panels A, B). In contrast, insulin inhibition of NBD-FA (and
degradation products) release was impaired by up to 25-30 %, only, by GP1-2350 (50
uM) accompanied by a minor increase in the apparent [Cs for insulin (0.1 vs. 0.3 uM).
The specificity of these GPI-2350-mediated effects for GPI-PL.C inhibition was
confirmed by the failure of inhibitors of rat liver PI-PLC and bee venom PLA; to
significantly affect basal and glimepiride-regulated glucose transport and lipolysis (Fig.
8).

Finally, the involvement was investigated of the GPI-PLC in signaling pathways of
insulin-mimetic stimuli other than glimepiride, which are either dependent on or
independent of the redistribution of GPl-proteins within DIGs . In rat adipocytes,
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disruption of heDiGs by cholesterol depletion using m-8-CD , inactivation of the PIG
receptor, p115, by trypsin-/salt-/NEM-freatment or occupancy of p115 with the
synthetic ligand, PIG41 , led to pronounced increases of 5-Nugc at IcDIGs and glucose
transport activation (Tab. 3). In contrast, sodium orthovanadate as well as synthetic
CBDP stimulated glucose transport without concomitant induction of 5’-Nuc
translocation to lcDIGs. This is in agreement with their modes of action, the well-known
inhibition of insulin receptor and IRS-1 dephosphorylation by the tyrosine phbsphatase
inhibitor, vanadate and the direct stimulation of pp59-" and IRS-1 tyrosine
phosphorylation by the CBDP . Stimulation of neither IRS-1 tyrosine phosphorylation
nor glucose transport (Tab. 3) by these stimuli was affected significantly in the
presence of GP1-2350 implying that they all cross-talk to the glucose transport system
at a point downstream of the GPI-PLC.

Description of {ables

Tab. 1: Characteristics of (G)PI-PLC inhibitors

Tab. 2: Effect of insulin, glimepiride and GPI-2350 on the localization of lipolytically
cleaved and uncleaved GPl-proteins at hcDIGs, IcDIGs and total plasma membranes.
Tab. 3: Effect of GPI-2350 on 5-Nuc translocation and glucose transport induced by

various insulin-mimetic stimuli in rat adipocytes
Legends to Tables

Table 1: GPI-PLC of hcDIGs from rat adipocytes, GPI-PLC from T. brucei and P{-PLC
from B. éereus were incubated with solubilized and partially purified bovine erythrocyte

- AChE or human placental aP in the absence or presence of increasing concentrations

(0.05 M — 1 mM) of the inhibitors indicated under appropriate conditions (see
Materials and Methods). Cleavage rate was caiculated from the amount of hydrophilic
AChE and aP activity recovered with the TX~114-depleted phase upon TX-114
partitioning. Means + SD from at least 3 independent incubations with
partitioning/enzyme assays in quadruplicate are given. n.a., not applicable.
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Table 2: Isolated rat adipocytes were treated (5 min, 37°C) without or with GPI-2350
(50 uM) and then incubated (120 min, 37°C) in the absence or presence of glimepiride
(20 M) or insulin (10 nM) as indicated. Total plasma membranes (PM), hcDIGs and
IcDIGs were prepared and then subjected to TX-114 partitioning. The TX-114-enriched
and depleted phases were assayed for 5'-Nuc and aP (activity measurement) and
Gee1 (photoaffinity-labeling). The amounts of amphiphilic and hydrophilic GPl-protein

- were calculated relative to the amphiphilic version in total plasma membranes and

heDIGs, respectively, prepared from basal adipocytes in the absence of GP#-2350 (set '
at 100 arb. units each). The recoveries of the hydrophilic and amphiphilic GPI-proteins
from heDIGs plus icDIGs were comparable under the various incubation conditions.

Means = SD of at least 3 independent cell incubations with activity measurements/gel

runs in duplicate each are given.

Table 3: Isolated rat adipocytes were incubated in the presence of methyl-3-
cyclodextrin (m-R-CD, 10 mM, 50 min), CBDP (300 pM, electroporation, followed by
washing and subsequent incubation for 30 min), PIG41 (10 yM, 15 min), scdium
orthovanadate (1 mM, 15 min), trypsin (10 pg/mi, 15 min followed by treatment with 0.5
M NaCl and subsequent washing) and N-ethylmaleimide (1 mM, 5 min followed by
addition of DTT). After addition of GP1-2350 (50 yM final conc.) to one half of the
adipocyte suspension and further incubation (60 min, 37°C), portions of the cells were
assayed for 5’-Nuc activity in the isolated IcDIGs. The increase in 5’-Nuc during the
basal incubation was set at 100 arb. units. Other portions of the cells (after 15 min
incubation) were assayed for glucose transport which was set at 100 arb. units for the
basal incubation. Means + SD of at least 3 independent cell incubations with activity

measurements in triplicate each are given.
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Table 1:
GP1-2350 GPI-1793 GP1-2349
ICs0 [uM] | inhibition | ICsofuM] | inhibition | 1Cs[uM] | inhibition
% at 1 mM % at 1 mM % at 1 mM

GPI-PLC | 0.2-05 95 + 11 n.a, 42 +5 n.a. 27+6
adipocytes

GPI-PLC 2-5 85+9 25-35 89+7 [310-390| ¢6€6+8
T. brucei

PI-PLC 10 - 20 75+8 | 110-140] 70+10 n.a. 24+5

B. cereus




34 hydroph. 51 22 42 92 102 42

19+13 275 104 498 105

33

I cDl Gs anphi ph 142

Tab. 2:
Treatment of Rat Adipocytes
Basal | Basal | Insulin | Insulin Glimepiride | Glimepiride
GPI- GPI-2350 GPI-2350
2350
hydroph. | 742 342 145 | 241 1945 63
PM
| hydroph. | 1334 | 743 3428 | 812 4810 1042
hcDIGs
amphiph | 10042 | 112%1 | 81417 | 119222 | 35310 121413
9. 1 9
Nuc Fhydroph. |42 | 31 7+2 | 543 913 1243
IcDiGs
amphiph | 1945 |15+6 |284 | 10+13 59+9 1744
hydroph. | 1023 | 618 | 2047 | 125 | 40411 846
| PM _
hydroph. | 3048 |24+7 |[58+12 {1745 6949 1545
| heDIGs '
amphiph | 10041 | 10941 | 6448 |108+13 | 25%10 112+10
Gcecet 2 0 |
hydroph. [ 1044 | 1427 | 1935 | 15#3 | 1245 2437
lcDiGs _
amphiph | 2318 |28:6 |35:0 |2588 | 79415 2447
| hydroph. | 543 (443 [ 3116 | 114 54+12 14:+4
PM
[hydroph. {2144 | 1041 | 6948 |84 88+19 413
| heDIGs
amphiph | 10041 | 11741 [4447 [121312 | 103 132419
aP 4 1
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Tab. 3:
100 arb.
arb.

units) -

Increase in 5 -Nuc at

units) G ucose Transport (basal

GPl - 2350 + GPI -2350 -

I cDl Gs (basal

GPl - 2350 +

set at
set at 100

GPl -2350 m 13,-CD 595 + 128 539 + 104 289 + 13 249 +
18 CBDP 128 + 41 107 + 59 468 + 37

34
hydroph. | 541 2+2 4+2 912 1042 42
IcDIGs
amphiph | 1412 | 19213 {2735 | 104 49+8 1045
Tab. 3:
Increase in 5°-Nuc at IcDIGs Glucose Transport
(basal set at 100 arb. units) (basal set at 100 arb. units)
- GPI-2350 + GPI-2350 - GP1-2350 + GPI-2350
m-B-CD 505 + 128 539 + 104 289 + 13 249 + 18
CBDP 128 + 41 107 + 59 468 + 37 515 + 49
PG4 1 773 + 195 894 + 201 1264 + 91 1195+ 79
sodium 93 + 38 105 + 34 707 + 51 673 + 45
| orthovanadate
- trypsin/NaCl 461 + 92 530 + 102 361+ 40 313 +29
N-ethylmaleimide 292 + 60 319 + 52 308 + 33 288 + 40




10

15

20

25

30

515 + 49 P1041 773+195 894 + 201 1264 + 91 1195 + 79
sodi um odhovanadate 93 + 38 105 + 34 707 + 51 673 +
45 trypsin/ NaCl 461 + 92 530 + 102 361 + 40 313 + 29
N- et hyl mal ei m de 292 +60 319 +52 308 +33

35
Fig. 1: Structure and synthesis of (G)PI-PLC inhibiors. See Materials and
Methods.
Fig. 2: Potency of GPI-2350. Purified (G)PI-PLC/D from B. cereus, rat serum

and T. brucei as well as total plasma membranes (PM) and he¢/icDIGs prepared from
isolated rat adipocytes were incubated (10 min, 30°C) with increasing concentrations
of GPI-2350 and then assayed for amphiphilic-to-hydrophilic conversion of AChE and
aP by TX-114 partitioning {see Materials and Methods). The ﬁpéiytic activity was
calculated as % of the control reaction in the absence of GPI-2350 (set at 100 %).
Means + SD of at least 4 independent incubations with AChE and aP activity

measurements in triplicate each are given.

Fig. 3: Selectivity of GP1-2350. Various (partially) purified or recombinant lipases
(HSL., hormone-sensitive lipase; PL, pancreatic lipase; LPL, lipoprotein lipase; PC-
PLC, phosphatidylcholine-specific phospholipase C; PI-PLC, phosphatidylinositol-
specific phospholipase C; PLD, phospholipase D; PLA,, phospholipase Ay; GPI-PL.C,
glycosylphosphatidylinositol-specific PLC/D and AChE (acetylcholinesterase) of
different origin as indicated as well as total plasma membranes (PM) and ho/lcDIGs
from isolated rat adipocytes were assayed in the absence or presence of GP1-2350 (50
pM} according to typical assay protocols (see Materials and Methods). Means + SD of
at least 3 independent incubations with measurements in duplicate each are given.

Fig. 4: Effect of GP1-2350 on cleavage of GPl-proteins by insulin-/glimepiride-
induced GPI-PLC. Panels A and B. hcDIGs were prepared from untreated rat
adipocytes and then incubated (5 min, 37°C) in the absence or presence of GPI-2350
(panel A, 50 uM; panel B, increasing conc.) followed by treatment (120 min, 30°C)
without or with insulin (10 nM) or glimepiride (20 uM) as indicated. Panels C and D.
Isolated rat adipocytes were incubated (16 min, 37°C) in the absence or presence of
insulin (10 nM) or glimepiride (20 pM) as indicated. hcDIGs were prepared and
subsequently incubated {120 min, 30°C) with GPI-2350 (panel C, 50 uM; panel D,
increasing conc.). Panels E, F and G. Isolated rat adipocytes were incubated (5 min,
37°C) in the absence or presence of GPI-2350 (panels E and G, 50 pM; panel F,
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recovered with he/lcDIGs is given relative to the control reaction (basal) in the absence
of GPI-2350 (set at 100). Means + SD of at least 3 independent cell incubations with

gel runs in duplicate (representative one shown) each are given.

Fig. 6: Effect of GPI-2350 on the glimepiridefinsulin-induced dissociation
Legends to Figures.

Of signaling proteins from caveolin. Isolated rat adipocytes were treated (5 min, 37°C)
without or with GP1-2350 (left panels, 50 11M; right panels, increasing conc.) and then
incubated (120 min, 37°C) in the absence or presence of insulin (10 nM) or glimepiride
(20 uM). heDIGs were prepared from the adipocytes and then solubilized. Caveolin-1
immunoprecipitates prepared from the solubilized heDIGs were assayed for the
presence of pp59Ly“ and Gee1 by immunobiloiting and photoaffinity-labeling,
respectively. The amount of pp59™™ and Gcee1 is given relative to the absence of GPI-
2350 in the control reaction (Panels A, basal set at 100) or in the insulin- or
glimepiride-stimulated state (Panels B, set at 100) after correction for the recovery of



10

15

20

25

30

i nduced GPI-PLC. Panels A and B. hcDI Gs were prepared
fromuntreated rat 25 adi pocytes and then incubated
(5 mn, 37C) in the absence or presence of GPl-2350
(panel A, 50 pM panel B, increasing conc.) followed
by treatnment (120 min, 30C) without or with insulin
(10 nM or glinepiride (20 pl\@7 as indicated. Panels C
and D. Isolated rat adi pocytes were incubated (15
mn, 37C) in the absence or presence of insulin (10

irid ndi cat

i b Rec SRS ST S b BErt (Hasloune G odidotets) Means
+ 9D oR aﬂabs%meb@ﬁaaht dell irfubatidvhs wikRBel rurs ih BapRase Ng

conc. % Panels ' E, F and G Isol ated rat adi pocytes
(repeaseniaivaeaesiions) eeah agyglyenn t he absence or

presence of GPlI-2350 (panels E and G 50 pM panel F,

36 increasing conc.) and then treated (90 mn, 37C
Figai7t hout Bffesticf SRIFZ3H0i on thewlimgpinde/igsilirepducetba¢iB@tion of

siogindirotdfy. 50/B6hq 2% RhEP YIS Sk BR3IGRLLs it RY o iHhout or with
G‘FﬂSZSS@QQ‘_EﬁQIB%, Sohsly Rhrele B, irmneasing oond.and then incubated (120 min,
SR e B ARAE o s A BB GD A - r
ppEQW’UN@l@ |ﬁ{rﬁl%brfr8élpﬁ¥t@ﬂ ‘ﬁ%‘i’ﬁ Jtl'kaCd e'?attéW postRdclalr Mranatant (see

|
Maghrialand Mathods) ine) soHuiios o8 bib stholcDiGe nerspesish and then
t
:mrﬁﬁhéblbﬁ&&‘ﬁﬁ dh%Q@h%b@gg@é'taﬁ?@ PR 8§lﬁé‘-®§? eacrﬁl%{ed {RS-1 and
pp@@ 13| gl\EHh l‘élaglveﬁo Hid soterck obGIRIZEHB0 indhe bentrol reaction (Panels a,

badhy SPER 10 i eshtine B BitneBlike Sinlio Bl e (Pllagts B. set at 100
in ddchadaed) éﬁeﬂ&dﬁecﬁaﬁ)fowmé hectvepy oﬂ\hﬁrhu@reéiﬁweﬂ IRSPVand
flL;haI conc.) and then incubated glzo g} 7C§ n the
&%@@P'%PH% drewingpl ngﬂgrﬁﬁ? & '@5?@ MWD" Dof at least 4

LA 5, s o o
eagfpareqdiven.1, insulin receptor beta-subunit 15 (IR11),

gl ucose transporter 4 (A ut4) and Ccel by

I mmunobl otting and photoaffinityl abeling,
Figt 8spect iBfdgt of &&4-2380D arrﬂae@mepmf asudinRindodecomeedbdlic activity.

sofaac et IR YIS eded Pt 45C) BBFor T E 2350 (Panel A,

50 PMS %ﬁél Bf intRlasiipébricsatarl CL8GIM, SRy ahd %Eér@fnc@bated (15 min,

east i ndependent cell incubations wth gel runs in

37°Gm mea@lése(r\cgmrﬁ%?rﬁr@ﬁ of inssiia (ol VD 2¢ glidepirgied&H, 20 uM or
noSRelgSrorae Rl T eR S RRTE hen assarnd fgrdigose

trarispgummxi isGprosergnal-indyced lipaysis. Fheomativily mg;wezn relatlve to the

| sol a adi e treat (
abSgHRR o 240 B rouEa S (BRI, Pasihip figjpilin- and
gilfﬁ@ﬂﬁdj@stlﬂmralt@@sta‘h@ (Pasls B a&mtbl Sett 100)) Mdars £ SBOof at least 5
mn, 37C). in the absegnce or resence of, insuli ne&;}}
'ﬂdﬂmﬂ@tgﬂf insypatiens Vil agiyity measusmgeisdn trriicate. BfR given.
the adi pocytes and then sol ubilized. Caveolin-1
I mmunopreci pitates prepared fromthe sol ubilized
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I mmunopr eci pitated caveolin-1 by honol ogous

i mmunobl otting (see gel insets). Means + SD of at

| east 4 independent cell incubations with gel runs in
duplicate (representative one shown) each are given

5 Fig. 7:Effect of GPI-2350 on the
glinmepiride/insulin-induced tivation of signaling
proteins. |Isolated rat adi pocytes were treated (5
mn, 37C) without or with GPI-2350 (Panels A 50 pM

el i h S CESGi POl CF B8 8 i total ool
sudptthsidhs HdraeRiraéidg vhﬁﬁbnpd\%forﬂnﬂﬁaptamydnmaﬂ@m i N\EICR(3/3/2/1, by

I munoprecipitated fromthe defatted postnuclear
voli)nfheupERaain Phiases vigre maebired P¥ AIRdaYm dhsematogrphy

f LG
B
parajelowithniB PHoA pisansikat. ddtypirg! expatine s 3gth medegegdqtéﬁabelmgs and

B 1E Sk EndlEs B o VI TS oo

insulin- or glinmepiride-stinulated state (Panels B,
t at h ft {
Figh Doy er YOI TRHBHPE et Rer s stiuer prSBEprajgins

bethBBR IS ArdzsNREbIEE AitcOReS obBle ﬂaﬂﬁ@ﬁ)&yte%%ﬁma fembrane,
SD of at |east 4 i ndependent cell incubations w

its rpgnlation byiinsulinp plimapisde raéﬁ ichelsterel daplefinn @H%‘WW tB%é?rPl -PLC
o R P S B8 P4y oo
signalingatia davextinapp PRt arsi p@%""ttoéﬁﬁeﬂ The Mp@,lo@ﬂﬁ)embrane

o Rt A SR S g ot e

GP[-PD.@lbiﬁcﬁm 15lis HA Etthe%él) HbWthe tt@@geﬁwm blgdﬂgleattes, whpectively,
i nsul in mepi ride

facid dhe setriRplblardcatieat Dl s emahstiodestasbes Peds pbfne

derhOer=ASS BYESuffte 1BLAEASE thé ARSORY of @F-proteins. Caveolin is

I soproterenol -induced |ipolysis. The activity is

embg indha cylpplaseie le@ﬂgsofalb%ﬁ@é)ydwttgal hczécsltkeu TMiemd tripie
t

pal ii3)1Efon, SERE| BBl RRAIrRs Prc By Al 4ef1alio ot T -

terraihugé00) . Means + SD of at |east 5 independent cel
i ncubations with activity nmeasurenents in triplicate
each are given. Fig. 9:1solated rat adi pocytes were
| abeled with 0.5 nmM NBD-FA (60 mn, 30 37C), washed
and then incubated (5 mn, 37C) in the absence
(Panels B, D) or'presence of GPl-2350 (50 pM Panel s
A, C prior to challenge wth increasing
concentrations of glimepiride (Panels A B) or
insulin (Panels C, D). After further 38 incubation
(120 mn, 37C) without or with isoproterenol (1 pM
as indicated, total cell suspensions were extracted
wi t h chl orof orm heptane/ nmethanol /0.1 N HCl (313/2/1,
by vol.). The organic phases were anal yzed by thin

- layer chromat ography (diethylether/petrol ether/acetic

acid 78/22/1, by vol.) and fluorescence imaging in 5
paral l el with NBD FA as marker. A typical experinment
with 2 i ndependent |abelings and incubations is shown
repeated once with simlar results. TAG
triacylglycerol. Fig. 10:Wrking nodel for the
mechani sm of redistribution of GPl-proteins between
non-DI G areas, hcDI Gs and I cDl Gs of the rat adi pocyte
pl asma nenbr ane,
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10 its regulation by insulin, glinmepiride and
chol esterol depletion involving the GPlI-PLC and the
putative GPl-protein receptor, pll5, and its coupling
t o downstream netabolic signaling via caveolin,
ppl25Eak and pp5914" to IRS-1 . The topol ogy,
menbrane orientati on and type of anchorage at hcDI Gs
via transmenbrane domains (TNp of the GPI-PLC and
pll1l5 is hypothetical. However, the active and binding
sites, respectively, 15 facing the extracell ul ar
CtI.eaflet of DIGs is strongly suggested on basis of the
, ﬁgﬁbnstrated cell surface location of the majority of
GPl -proteins. Caveolin is enbedded in the cytoplasmc

| eaf ] et of_ hcD both.a hoak-]| | g\ A “
Tpar nelypf Geniieativn R arten)od Spiefind VeAEmbhLBISS tho activity
of d¥dmARYARGPMPLE whbimni no-terminus. 20 39 Cains
1. Method for identification of a chemical conpound
whi ch nodul ates the activity of a mammal i an GPl-PLC
wher, e : i ithichimepiideat ed wi t h
a g %’re%‘??’]ﬁ‘g%' E?nﬁ?bl tEE With!ghirich

Gs of the cell of a] are

~ b] pr ehedi ofdhe chikohelmrerepaiedb] are i ncubated with a
N hem | ! - L\ t _ Pl C
o § e D SRR Bprethoitified i terial byt ©

d} | aiheesttivity of taeGRI-RbE rfeinm thenkcDiSsmiic] isrdatetmined. st ep
ais acell of a rodent, or a dog. 3. Method as
claimed in claim2, wherein the rodent is a nouse or _

2. & I RfethotPas daimM&] atkins1 WhdreiRdhé maeimaltanicelvdfestep a] is a cell of
the manmalian cell of step a] is a cell of a human.

a rgdenieehadods clainmed in one of clains 1 to 4, wherein

the cell is a pancreatic cell, 20 a nuscle cell, a
liver cell, a kidney cell, a brain cell or an

3. adi Methddeas dleinfartinadaio) 3 whereimthelradentis aupeiss or a Ft.
mammal i an cell .is froma cell culture. . . 7

Met hod as clained in clains 1 tci 6vvhereint.hré ) x
4, act pétiol £ clbisednl cidhCl) whaBimibeenammatiab gelivhsiepiai s a cell of

t he di ssociation of pp5" from hcDl Gs.
a human. : _

5. Method as claiméd in one of claims 1 to 4, wherein the cell is'a pancréatic ceil,

a musdie cell, a liver cell, a kidney celt, a brain cell or an adipocyte.

. B. Method as claimed in claim 1, wherein the mammalian cell is from a cell cuiture.

7 Method as claimed in claims 1 to 8 wherein the activity of the GPI-PLC is
determined by measuring the dissociation of pp®H" from heDIGs.

8. Mesthod as claimed in claims 110 6, wherein the activity of the GPI-PLC is
determined by measuring the redistribution of pp>®¥™ and/or Gee1 from heDIGs to

IcDIGs.

0. Method as claimed in claims 1 to 6, wherein the activity of the GPI-PLC is
determined by measuring the change of phosphorylation of pp™" and/or IRS-1.
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8. Method as clainmed in clains 1 to 6, wherein the
activity of the GPI-PLC is determ ned by neasuring
the redistribution of pp591-Y" and/or Gcel from
hcDIGs to IcDIGs. 30 40 10.Method for identification
of a chemical conmpound that nodul ates the activity of
glimepiride, wherein 5 ala #énmalian cell is

i ncubated with a mx of glinepiride and a chem ca

-conpound; b] hcDi Gs of the cells of a] are prepared;

c] the activity of the GPI-PLC fromthe hcDI Gs of b]

1s determ ned. 10 11. Method as clained in claim 10,

VWHRHRI Ao e ritifieatbh aha chkbmicd! comppuall that modelatesthesactivity of
rodent or '‘a dog. 15 20 25 41 12. Method as cl ai ned

gllmepiﬂd@l wheieln, wherein the rodent is a nouse or a rat.

5 aj

b]

cl

10 11.

13. Method as clained in claim 10, wherein the
manmal i an cell of step a] is a cell of a human.
a mammalian cell is incubated with a mix of glimepiride and a chemical

compound;
heDIGs of the cells of a] are prepared; -
the activity of the GPI-PLC from the hcDIGs of b] is determined.

Method as claimed in claim 10, wherein the mammaiian cell of step aj is a cell

~ ofarodentora dog.
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5 14. Method as clainmed in-one of clains 10 to 13,
wherein the cell is a pancreatic cell, a nuscle cell
aliver cell, a kidney cell, a brain cell or an
adi pocyte. 15. Method as clained in claim 10 _
wherein the mammalian cell is froma cell 10 culture.
16. Method as clained in cladlns 10 to 15 wherein the
activity of the GPI-PLC is y determ ned by neasuring
t he di ssoci ati on of pp59Ln from hcDl Gs. 15 17. Met hod
o] [ f
12. { oMb R B TPt 17 s rerdinhe Biditis Shbusd br fat.
redi stribution of pp594" and/or Gbel fromhcDI Gs to
‘ I cDl Gs. 18. Met hod, as cla med-in ¢lainms 10.t
13, yhddePadisclamadingaion 19 naneen BIrPEDBia el of sigp @l s a cel
Ofalgﬁggqasurlng t he change of phosphoryl ati on of
, YY" and/or IRS1. 42 dinepiride- And '
5 I nsul i n-1nduced Ciycosylphosphatidylinositol Specific

o RO S LB L5595 i 885 et

- cell, Q%@q?@kel?%ﬁ%g%%llﬁer h I éttﬁﬁlntdéfﬂ G ri &'(ﬂlf)MC)ﬂé

a] a mamal i an cel
|ncubated with glinmepiride; b] heDIGs of the cells-of

15, wi tlﬁetgog st {ug'deq:@]r&;t heaB v&] %%{hgﬁugﬁnﬁlﬁn @q?%ﬁga cell

10 cu[tu%" -PLC fromthe heDl Gs of c] i s determ ned I\Io
' suitabte figure
16. Method as claimed in claims 10 to 15 wherem the activity of the GPI-PLC is

determlned by measuring the dissociation of pp59L"“ from heDIGs.

15 17. Method as claimed in claims .10 to 15 wherein the activity of the GPI-PLC is
determi'ned by measuring the redistribution of pp59-" and/or Gee1 from h‘CDIGs to |

IcDIGs.

18. Method as clalmed in claims 10 to 15 wherein the activity of the GPI-PLC is
20 determined by measurmg the change of phosphorylation of pp59”’" and/or IRS1.



42

Glimepiride- And Insulin-Induced Glycosylphomhaﬂdylmomtol—Specnﬁc
Phosphollpase C Regulatmn

Abstract

The present invention refers; to a method for identification of a chemical compound
which modulates the activity of mammalian GPI-PLC wherein a] a mammalian cell is
i-ncubated‘with glimepiride; b] heDIGs of the cells of a] are prepared; c] the heDIGs from
b] are incubatéd with a chemical compound; d] the activity of the GPI-PLC from the
heDIGs of ¢] is determined. :

No suitable ﬁgur.e



