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t dimepiride- and Insulin-Induced
d ycosyl phosphati dyl i nosi t ol - Speci fi ¢ Phosphol i pase C
Regul ati on The present invention relates to different
nmet hods for nodul ati on of the activity of a 5
mammal i an. GPl - PLC (d ycosyl - Phosphati dyl -i nosi t ol
speci fi c Phospholipase C). The synthesis of inhibitor
GP12350 specific for the manmal i an pl asma nenbrane
GPl - PLC was based upon the background know edge about
the (crystal) structure, substrate requirenents, GPI
recognition and cl eavage nechani sns of bacterial and
10 trypanosomal (G PI-PLC as well as on inhibitors
Glinckesinide- laad |fsatind ik oed «stfmsytpﬁwphaﬁdynﬁ@éi@ﬁsF@éxﬁéﬂo@h@xpase
(:RS§I nd Pl are efficient and poor substra
%ﬁ ively, whereas the opposite is true for the
bacterial PI-PLC . The latter has a region of protein

o omal GP| - PLC of 80
The KR Reftdh isheatb diferbtotbaABOIST mpsvietion gf tho ppavity of a
marb®ZfarBGBBP).C (BiyicosylHhpspisatiafl-IFbiitol PHd&BholE‘?s@e C).
t hr ee-di nensi onal 15 structure of PI- from

cereus has recently been determ ned at 2.2 A
Thersgﬂthlesib io® mhibitor GRIRBSRXpBLifiGfor the mammalian plasma memFrane GPI-

& By Rboithe Paciub it nghieciup Sbediibo lonpiab enuciwe,
subﬂmﬁeé gesqnlreMnfst 6P| rRyhiles b?(@gigg\\é!@?grﬁg(g]abgms %f bac enal and
AP ERRIB B AR ok AP RERSR ooty s or

trypzérﬁ:ﬁs@ﬁ)al GFBOLE, GPIan@S’ﬁ&e@ﬁ@ent%ﬂd gob?édb%trﬁfersgtﬁsg lvely.

Bi och
Wheéeassiﬁ% RPRFSE TG % t'%ee‘??cé%fﬁé EhBL?d d hﬁ dafter has pdegion ohpiotein
sequirich sinbilgityo- t&b@nmnedw GRLPLEXEH 80 rBsititiés ¢ “RW«%@PAI %1989)J.

macfiioh if £ rzobe Femnalvstogy S ercodolion che farepaimensionst

stmcdarfea)f IFMALCafrém B @breu R8s Ftledtly bddn d&@m%ém 9'a reso!utlon in
comB ez‘:}‘@% of Pl and GPl by bacterial PI-PLC as wel

yrpsamiiyiebosinyodnesitpl (GM) sndrevesleadi the myo-anSItol
monéf?)ﬁﬁ@ﬁﬂ océp H’*@Sthél Qhmk @%oﬂ‘@@?r%fnybﬂ@sﬂ%ﬁw g.‘ars% for

e ad |pocy e pl asma cdn er| the
gluceggnine giaigty wm]mosawomol\ramagba entiancepftthe catalytiodite (in

"Helﬁ@éﬁé NgRdos) ERESO §0l4: %B‘S E??Ef@t ‘f—lelﬁ ot 41.C ﬂeg%) Qgchemlstry

anchors and of bacterla eave
35: §496 9994} Vihgresidyal portign et thesgoge t&ﬂaam@uﬁlﬁd@ basfittle contact with

the M vhigh n%%ﬂd@%%ﬁﬁﬁ{gﬂe@h%ﬁu%%@%@ﬁ%e core glycan

exam ned preéevi ousl al’o

withig GR1\aachers sccenied gtmqmnmreat éxpedimedial Gekagndicgtedhat

the %@Wgﬁﬁrﬁ@ﬁ%ﬁ%ﬁﬁé@g Fh%nﬁtqﬁ' B battdrdAP PI-PLC as well as of
GPI by trypanosomal GPI-PLC are all similar. However, it was not-known whether this
is true for the adipocyte plasma membrane GPI-PLC, considering the failure of
mammalian PI-PLC generating the second messenger, inositol-trisphosphate, to
accept GPl anchors and of bacterial PI-PLC to cleave phosphorylated Pl .

Substrate requirements of bacterial and trypanosomal (G)PI-PLC have been
examined previously with Pl analogs and GMI derivatives. Catalysis requires a free
OH-group at the inositol-2 position. In studies using myristate-containing VSG f;‘om T.
brucei, (G)P[?PLC was blocked competitively by 2-deoxy-inositol analogs of GMI,

indicating that the inositol-2-OH is dispensable for substrate recognition, albeit required
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brucei, (G PI-PLC was bl ocked conpetitively by
2-deoxy-inositol analogs of GM, indicating that the
inositol-2-OH is dispensable for substrate
recognition, albeit required 2 for catalysis. In

addi tion, substrate recognition requires a charged
phosphoryl group (i.e. phosphonate or phosphodi ester)
at the inositol-1 position ("Mrris, J.C., et al.
(1996) J. Biol. Chem 271: 15468-15477"). Thus, the

OH groups at both the inositpol-1 and
inositol -2-positions are involved in catalysis, yet

only the phosphoryl group 5 appears to be needed for
fOFS:EWSfS&II’EadCﬂWQ BubdiRie re'cB?aﬂfd?‘ﬁﬂebU 9a CQ%IJS éﬁg&ﬁ%ryg group

|c phosphat e

(. gh sn@é ¢ nos toI otlzi

S BNEAIRPFE T P !ﬁs’fetr h Q}OPS@J-dmwﬁhat(@Jioms,rJ C.,etal,

(1908 paBidls Ofemn. £F1:-18468-184H7 1 OfnsDfiell5AL &ﬁ atFﬁotrFtlhgmosﬂol 1
d that th |

an(IE)Pn"S 5%?3'%’%%5’!088 afeoms?lﬁ%é: F‘iii%ibﬁil}ls(lesr E"@? Qﬂigfaﬁ;!;nmlmsphoryl group

apibaes o s weRied Q&*édﬁ%&éﬁé?@o@& EW{ %fege&ﬁﬁﬁ’pgﬁtcﬁ%ﬁm@{l% (1-56)-

ent

. T, :}Sto be nore pot
'“Oﬁ'g’ig syeliBosphaterfiyrneg asttcdis @ beterdnhibitar thava Gtk -phosphate
for FesrosOiRbRGPLELE ot HetPRRAM) P c ShaRadfE BaLS B2,

bacterial PlI-PLC action wt
VersipR fiaychas g)pgpql.@t analeg fos thelformer Berthertreoré q:iHB‘ﬁphonate
d erﬁfbﬁ\kéétdﬂ CMNpRES rp'h%té &R f&}/dy g bé%ﬁ?rﬁp&tﬂﬂ énslulgﬁnr% Jnost likely

phosphate. Interestingly cl :
becaysg WSy 3k e%n—piyavmsmbstrete analogys: Thedeedita fit to the proposed two-

steff frlReRarifiA ¢ lﬂag:te‘i1 tﬁf ?Tr.(g %@ﬁ[od \Rgﬁ %ef oesir? rmliee cﬁqdﬁ'oc?uce a

exposure to -

cycliipsitold2- mosph@tef(cllpé strigyrel it lsdh‘én bydrohyﬁéd of m(béil@l—'l-
d
P el gl it 800 b WoinDpbE B RAREAERe asp-catied
CI'O%Srf&BP@gcdqterfrwamm Bypanesoroal /3G epon mﬂidsut'@&) GPr-udLo @rom T.
i tol

bru%ég ﬂirlri]utﬁﬁh Bﬁérgﬁgrt?of’m& [ﬁﬁs(t '@c?cﬂzz'mg@qu{t ?18];]01‘r tgﬁ @ﬁc%{gi $eD  of

eW&Wﬂ@f%ﬂﬁgdWﬂ@mGPlﬂﬁ cstalwszsmmlehommlf@am%nt
o re L IROR B AR ARALS hith PP btoie pin thargnosio
resnmmlmggylat@dtat the t-or &mltbnmeahad of Gdmanldpythiicofe AGHE,

I t ed Mo J. C et al.
e e o “270: o517 o5y, O
* Interestingly, it has been found that in the absence
I

LSRR AR IS ol by ARG o B
cormesonding hesyl c@gvaty;ee’mjheﬂnypahdsyjmal GPI PLC which is also
menfBtand BESiclabld (-MBHIOR S PACGBBE] § Bio"Bhain' 250 S517-25047)

panosoma
Interes ngly, it has been found that in the absence of carbohydrate substituents (i.e.

glucosamine) on the inositol, non-cleavable analogs of inositol-1-phosphate, as
exemplified by myo-inositoi-1 -O-dodecylphosphate, inhibit the trypanosomal GPI-PLC .
The efficiacy of this type of inhibitor was considerably increased upon substitution of
the 2-position of 2-deoxy-inositol-1-O-dodecylphosphonates with 2-fluoro substitutions
competitively inhibiting trypanosomal GPI-PLC with ICsp of 10-90 M ("Morris, J. C. et
al., (1996) J. Biol. Chem. 271: 15468-1 547T"). The most potent inhibitors of GPI-PLC
reported so far have both a fluoro group at the 2-position and a dodecyl-phosphonate
at the 1-position of 2-deoxy-inositol being at least 5-fold more inhibitory than myo-
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The efficiacy of this type of inhibitor was

consi derably increased upon substitution of the
2-position of 2-deoxy-inositol-1-0-dodecyl phosphonates. . .
with 2-fluoro substitutions conpetitively inhibiting
trypanosomal GPI-PLC with I C50 of 10-90 pM ("Morri s,
J. C et 30 al., (1996) J. Biol. Chem 271:

15468- 15477"). The nost potent inhibitors of GPlI-PLC
reported so far have both a fluoro group at the
2-position and a dodecyl - phogphonate at the
1-position of 2-deoxy-inositol being at |east 5-fold
nore inhibitory than nyo 3

o 5 e
Reg; Sobpmun. 244, §73r8647 ). nderpstingly, diffesentiabinhibitionloif (G )51-RLC from B.
cetesRIndPL, GridePby $bme 6EIHRYS o&ﬂﬁfﬁ@dts\% | thns Weﬁ’%gréefﬁ

t hese conpoupds argues that enzynes Tepr
re?@éﬂgﬁ?%‘i%g@swcﬁ’%%%oﬂﬁ){’@b@— PLC. 5 Unfortunately,

anal ogous data are not yet available for manmal i an
-PLC.  Surprisingly, the newly synthesized
U%ﬁ*’#&i@ﬁ@%"ﬁ@? %F%D@d/&é@‘{ﬂ"ﬁhééw)fmaMmﬁan &PI-PLC.
Sufersi & shotent gl phibiter of . .
_PE%}?E?SP“ e v o el BBy pafionic aci
(GPfip350) tiipad Bit abe srpatetinibilasiof hectpsies op heell rs ey te BRI
PLCel eased fromthe nenbrane bilayer by a bacteri al

phosphati dyl i nosi t ol -speci fic phospholi pase C (PI-
PLC) led to the identification of another type of

v Sﬁf""@%"ﬁﬁﬂ N aling BNt BTan I 1 8 g
meppRe Playerby 3 badidal phosphatigniosiar speciic phosphokpase@(P-
PL@E RIaIaH tw@ﬁeﬁmﬁﬂidi’%f%oﬁm%irn}pﬁ%ﬂ%ﬁtﬁ&ﬁe 3&%{11_%%%11 for protgins

) 8 cogroteln (VSG from Trypanosomnme br uc
invpingdas eevalant aeuriiba de 8 olycosylphaspbativytimasitel (GRI) kpids and

a non-acetylated 20 glucosam ne, one end of which

aﬁi de-linked to the grotei n noiety via a
The fitst perpRletestyriim aka GPI dodhanmaschidatétsior thecvariant surface
gly€Bprétefi ised oy Ty éffﬁg E‘e}) ;6- hydroxyl group of
phospha‘?ﬂisg?l [ nos’?’?o F EI'D%I Is cleaved
by(GQ Pl -speci fic phosphol i pases of specificity C and

Thﬁ%%%tg?g%ﬁ% icgﬁéiﬁéa' Peinafivid MERLSL a8d hon-acetylated
glugosa ine, one end of which amide-linked to the protein moiety via a
phosphoethanolamine bridge and the other end glycosidically linked to the 6-hydroxyl
group of phosphatidylinositol (PI). Pl is cleaved by (G)Pl-specific phospholipases of
spegcificity C and D ([G)PI-PLC/D) releasing diacylglycerol and phosphatidic acid,
respectively, and leaving a terminal (phospho)inositolglycan (PIG) structure at the
protein moiety.

Since then bacterial PI-PLC of various origin have been commonty used to detect GPi-
anchored proteins (GPl-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

to escape the immune system of the host.
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respectively, and | eaving a term nal
(phospho)inositol glycan (PIG structure at the 25
protein noiety. Since then bacterial PlI-PLC of various
origin have been commonly used to detect GPl- anchored
proteins (GPl-proteins). 30 Lipolytic release of the
protective surface coat consisting of GPl-anchored VSG
by GPI-PLCis assunmed to be required for T. brucei to
achi eve antigenic variation in order to escape the

i mune system of the host. 4, Since npst mammalian
cells and tissues express GPl-proteins, the majority
of them wth their GPl ancor enbedded in the outer

Sirlce Mhidst =k jori
i égﬁﬁl ég PT%E% dr%gélélgfggﬁ%g@ eﬁﬁl‘;e Joidy ? EMN84Re majority of them
wit CcF PERedded i dhe outer leaﬂ@mf trmdamw nehshrame, and
Sorbia - 0L RhD:
AL PP LU R ORTIEbadif B Bl i cor
SU@P eﬂ%fﬁséﬁoﬁénﬁ Slrautigeeenshe thednerdass ofdhe aoliiblg proteini moleiyén the
cirddl@igd. stream such as 5-nucl eotidase (5 -Nuc), Thy-1

%ng I|ne Phosphat ase (aP), and CD16 receptors.
Solgple s of fefrleprateingihaye been detected qumulatngamﬂma e bipbd biseam,

suche mﬁﬁ“ﬂi&"’ase (o), Thizst, SRE| EnchonERE 31 BpAPRRg |
recg;gjor.,so R5UERS qopld benalep g@@tjﬁﬁﬂ,ﬂs l@lanﬁleﬁtrbplsulsb bevine brain, rat

, ;nte@ﬁl‘ié?éh@s ‘ﬂuﬁﬁﬁ'cﬁﬂ:tﬁc‘ﬂ% SRR bﬁ-ﬁf.&ffroéﬁ F%i@ y gB %lunf' ed to

Qfﬁ'@ptl ase from porci ne nmaxi ma
horapqtieti iropndsperousrBPIFRICS bias beendesmibed baving thestzgability of

C nbr ane
re"’?é?%ﬁ?’ﬁ?’ IRBIGES tonf o R bIRE T 12 Mecover e
Howevsm eligidatipnof a PIRLL sfeucierearigahe isf stilimissngnt s peC| es
Whél‘é'é%{b madmaliar GrBL Qﬁ# n?e?nlwghé aggoc?z{)%?gﬁﬁ Fr%l sl %PI-PLD

brain, liver, serum he marn r
can&edsswed ﬁ@mcﬁﬂd}’%eﬂf tissueomaterisl dﬂaiffmnth:pecleé (KEiﬁian rat,

bov%?h@h%ﬁa@fok%ﬁmﬁgeéﬂé Gsthif aregng,p jicking to

| ysosones l'an ti ssués ‘two distinct
GPl - PLD being active in serumand at the cell 20
f
TheSrHé:fm @?lgto‘gptrli F‘ﬂbfzé s Brobably! tH%SEér%ﬁ%ﬁogF& the §§'§§ %&?Gpl

pr °th5‘§ é‘ﬁ?" @éﬂ%ﬁ@?ﬁ@@d traffickingtto hsosormes.be rel eased as
Marfnblid #5188 RLBBFwWo ASincP&rEeLb bselIHJ Bifoe WS B At cen

surface with different functionality.

Some of the GPl-proteins, such as 5-Nuc and aP in yeast and rodent adipocytes, do
not seem to be released as soluble versions from the cell surface upon lipolytic
cleavage of their GPI anchors by a GPI-PLC in vitro and in vivo.

Additional mild salt and/or trypsin cleavage is required for recovery of the protein
moieties of some lipolytically cleaved GPl-proteins in the soluble fraction/medium after
separation from the particulate fraction/cells indicative for the existence of a receptor
protein,

In these cases, the activity of GPI-PLC does not affect the localization or topology of
GPI-proteins but does instead modify the functional (catalytic/binding) characteristics in
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cl eavage of their GPlI anchors by a GPI-PLC in vitro
and in vivo. 25 Additional mld salt and/or trypsin

cl eavage is required for recovery of the protein

noi eties of sone lipolytically cleaved GPl-proteins in
the soluble fraction/nmediumafter separation fromthe
particulate fraction/cells indicative for the

exi stence of a receptor protein. 30 In these cases,
the activity of GPI-PLC does not affect the

| ocali zation or topology of . GPl-proteins but does
instead nodi fy the functional (catalytic/binding)
characteristics in 5 course of their conversion from

il er .'.on. The
el 3 oBRBE oBNersitn FBRAE AR e RuBoRfigReroon. The
Pf%@mﬁﬁfmihfam GRbamdhoneffests ik cohferpatidreint betiviet ¥f the protein
moﬁaft*éﬁbﬁ igit. 5 In case of 5 -Nuc and Gcel the
alytic and bi ndi ng efficiency was increased in the
l'ipolytically cleaved GPl-protein when conpared to the
rane or reconstitute
In (%aﬁé %?gelﬁhgcg gﬁgﬁg@?ﬂg g%dﬁayéﬁrtfg:b%plb Clency W Lﬁﬁjlgpreaﬁe& in tﬁle
lipofyticaliy cleayed P leyatein when coneared joothe nthot fonti embédyealin the

e reinsfrufle b et AR ok S Bomolea ™ ol € i ng

bi ogenesis of the cell wall, and by glucose as well as

SRR SPROTI ool A o BE4 m RS e e

glucose imversh, wlmfedjpﬁglm processingsof GH-phbteine Beéind € plaf a role during

oG Lt i Bt Bl S GO RS o et
and:@'ugs(mdnemhn eglineapirizle) int rodentridipotytde ghpscyis andl Hiingdfi Ng
encféﬁ{eﬂgl%e s insulin action in peripheral tissues, such

actlvatlon of glucose transport in nuscle cell's
and i nhi bition of IlponS|s i n adi pocyt es. 20 The

Gllrﬁ%ﬂl‘?&g %h%&ﬂéﬁb&%‘“@{lg Pc&r El %g@l{joécg&e ,lng%ﬂ gyr)gtlmulatmg

the mnhmml&mmfm gamm:m cetid afrbinbRIBVENbEdd Q%ﬁoﬁé@ré@ﬁ?' e

L R I

trangporénuhasclereelisamiddnhibifiorgf ipelyisiitladipeéytey) has been
denonstrated to involve the
The blood glucose—lowenng effect of the sulfonylurea glimepiride, is partly caused by
stimulation of non-oxidative glucose metabolism in adipose and muscle cells via insulin
receptor-independent activation of the IRS-PI3K pathway. In isolated rat adipocytes,
the molecular mechanism of glimepiride action has been demonstrated to involve the
redistribution and concomitant activation of lipid raft-associated signaling components,
such as the acylated non-receptor tyrosine kinase, pp®-", and some GPI-proteins, as
well as the stimulation of a plasma membrane glycosylphosphatidylinositol-specific
GPI-PLC, which is also moderately activated by insutin.

Glimepiride is a sulphonylurea agent that stimulates insulin release from pancreatic-R-
cells and may act via extrapancreatic mechanisms. it is administered once daily fo
patients with type 2 (non-insulin-dependent) diabetes mellitus in whom glycaemia is
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redi stribution and concomtant activation of lipid
raft-associ ated signaling conponents, 25 such as the
acyl ated non-receptor tyrosine kinase, pp59Lyn, and
some GPl-proteins, as well as the stinulation of a
pl asma nmenbrane gl ycosyl phosphati dylinositol-specific
GPl - PLC, which is al so noderately activated by
insulin. Ainmepiride is a sul phonyl urea agent that
stinmulates insulin rel ease from pancreati 6-13- 30
cells and may act via extra%ancreatlc mechani sms. |t
is adm nistered once daily to patients with type 2
(non-insul i n-dependent) dlabetes mellitus in whom

) di et, .an rcise ..
nofkob 8RN Aidt Sh hoib AbAE Aof FreY e bt skl & pationts
wnthemrweammymmmml urea failure. The greatest

bl ood gl ucose lowering effects of glinepiride occur in
the first 4 hours 5 after the dose. dinepiride has

The grastest bigot gwoseloween@éffm$ ef gnmesmrdél areasifith@first 4 hours

ahc B0ees Bilrepitcl s i A Ioss vl e flon eardiayaspulr

vangblasdharsglibencihoide (glybhndeérﬁhamfacbkmarcs Gire ARy uishéred in

el Bae iy i e ey e, e B Sintapasties wit

Qi"'g‘i%plm@ghavled:@ehabcaneatbﬂ.ect i ve dosage range of 0.5 to 8
ng/ day, although there is little difference in

effi cacy between dosages of 4 and 8 ng/day.
In mEticnte withityiee ddiabsiesi limepirivedfdsi anasfigctive dﬁsabﬁrrarﬁﬂeaéﬂ(ﬂ?to 8

|l
o, bRy b e BB i o £
mg aly pfBlimefdride/ was Bhlulaf inrefficate o gubekﬁamfdetérﬂaglﬁﬁiﬂe in 1-year
iclazi
st FRRee iR e 550 iiredShe ey Ribes, et Faniy wan
ghpizidmkthetﬁrslyfetvtm&eks omlreatment Biifdepirigd &Ad gn]gfbﬁﬂ@mewel r
corfirEF bt ool NS Rin i 8 e aingdn i ook studly that
noted v diffarencss beheaen Ithai:eafehal Glimepitige bﬁéﬁr}ibtmn V\lfaﬁisl @%oﬁve as
o al t hou

iR bR nhBlrdate f B dppandanmipharieca e 1o roach
fas@gﬁaﬂglmﬁergeblemel\mftsﬂ fg.lnrrmap,l dlindggh IZ;QveNutsli}w 8Bsages and
moff B PR R SVRBLAH B FRF St or patienio

treated for :51 year and 050 % of patients receiving
A8 A 5 ok s SR P BT, b
occurred in 10 to 20 % of patients treated for <1 year and <50 % of patients receiving
concornitant insutin for 6 months. 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- to 2-week intervals to a usual 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 -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. '
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have a | ower incidence of hypogl ycaem a than

gl i bencl am de, particularly in the first 25 nonth of
treatment. Dosage is usually started at | ng/day,
titrated to glycaemc control at 1- to 2-week
intervals to a usual dosage range of 1 to 4 ny/day
(maximum 6 ng/day in the UK or 8 ng/day in the US)
A inepiride | owers glucose gredoninantly by
stimulation of insulin release from 30 pancreatic
a-cells and to a mnor degree by m m cking netabolic
insulin action in peripheral tissues, such as

Gligepiridehasheayr degnensyatedie patepty induee \heamphiphiic-te-hydwphilic

corivBRidh dfiaQlibs&fof IGRMYPHBIng, dutnadisRRGYIRS and (?10(31', BF Bkthvhih of
has been denpnstrated to potently I'nduce the
a GRh5kCrmoniteeatraer vl PEMAM orcultured vadest adipetytes witibset  of
phdrnbodlb@iER icBRcentdfibngds 5' -Nuc, aP, and Gcel, by
activation of a GPI-PLC upon treatnment of primary or
cul tured rodent adi pocytes with pharnmacol ogi cal
ThERBEBNYSrVliRs) %Pl%%bewhi?.f?% distiosd the/fls} e indhls iﬁ@e’?%on,
whi ch disclosed the first time in this inventlon,

. which is
inhibithbasterial Jyppeesome and sesumdsi.Gantl SBI-RhDGRih IMgICpatedcy

(ICs'eI'_gi(::itb |I%\l/\)|')«tér||a %‘P#B‘é%o z!l_%rﬁrg%tg ! co%ﬁg@%ﬂ%& gom%l%:aggltﬁsgp eGPk
PLG pintapt rat agipogyies. M(haseas GPI-BIG playy ne sole ihmetaboliGRisulir. C
I ' . ol . . it

SRy AR o SRS o 1 PHGIA) it oo
glimepiideivia the drauiie receptasindependagk crosptalk tfemvdedergert insoluble

sl i ; 9y .
OB R, RSO0 f e Lot LG FRG 1),
(DIGs) to the insulin receptor substrate-1 (IRS-1).
| Co . ! . | : P,
DIGES WRich 81 & e Bof Zpibel f i Hlas bl P iy
temaipally differenfigtesteallessuchras asipecyias, are spedaienembranedomai ns
S S g a8 Bl [ In RIS PR AbBCial prggpssos
inclugtico sigagl tiaprdusgon aad vefficking and sqrting of preteirsand ljgidss .
. They are enriched in chol esterol and
(glyco)sphingolipids in the exoplasmc leaflet and 20
They greerrispae in %@@tewpt ands(gtyoe)aphiogalipids it el exoplashic jeaflet and

i pFSHBRIEE Bits eishEs 451 B Bl e et foming
a liquitkprdered mhzeei withinithe bilaybr. DGy arenchirdéterBoidthyrins6ldifity i %
Tﬁt&d“)?-ﬁ@';rﬂm@{b@gﬂnﬁﬁ B BBPAnt AERS Lok RAEoRY G2t AL AR S Aon.

centrifugati

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 (IcDIGs)

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 heDIGs to IcDIGs was blocked by GP1-2350.



10

15

20

25

30

Based on these criteria, certain GPl-anchored,
-acyl ated and transnenbrane signaling proteins have
been found to be enriched in DIGs vs. non-Dl G areas of
the plasma 25 nenbrane. Furthernore, DI GS of higher
(hcD Gs) and | ower chol esterol (lIcDIGs) content can
be di stingui shed from one another on basis of their
| oner and hi gher buoyant density, respectively. The
sti mul us-dependent redistriBution of certain
GPl -anchored as well as acylated -30 signaling
roteins fromhcDIGs to I cDl Gs was bl ocked by
GPeg3obredycedgthedppal 2nd glimeniidenstiin-insiuced lipolytic release of GPI-
o e i . : -
DTS O i 5 ] WO icoP R Sinpiri s Bl fn-Gidociated
Gpgﬁkgé&s@“&%yhﬁo-i Iphibitionet the SRYP 1L byl GRERBSIPED yM) led to almost
conpléte Gk : b Riidti (P} = Pl -2 .
o oy to B RidoR ot IR apne o e ety B thei
redigiributien EemdicDiGsin leRiGEse (iHywsinsusisphordationieh59HT and IRS-
1, e : , . . ¢ ~ 1 on e (il
(BB E IkDU R B on el o
9“"§¥Fﬁﬁration-of gl ucose transport and (v) inhibition of

l'ipolysis in response to glinepiride. Insulin
actiyvation of the GPI-PLC had a noderate effect on
Ins\flip gictivationof es@PH-BE had a raederateseffetomiipibraft distebitionaagd its
inbF¥ ihdlili i | i
i 8 A SRk Do SHIERS! il or o
2355 POYp BBES itde gotyrasineipkesphanatiombf IRS:-1 end ihitiitiopadt fipoly3is)

wasVéhly fatzlW 8 Iy reduced. Lipolytically cleaved
GPlI™-pro gi sr g%h%grat ed by the glinepiride-induced

GPI_—PLC_ 15 renmni n associ at ed vvith hcDl Gs rather than
Lipdlflsh) cloptidab i SeneucPby B St EMa g PG
remgin agspeigisidwithchaiGs reghériban redistiinriats lehlGssas do éhein uncleaved
amdhﬁ’,ﬁﬂw\;&ﬁj)&egsgﬁgpmgyﬂnati on by redistributed and

pPp

activate min-rat adi pocytes requires 20
activation of the hcD Gs-associated GPl-PLC. The

TholRIESHBl drRHBbId 6 Rl SioRalii SFadeYin R vageite at es
phogphwrdation by sedistributedrandiaativaied ppES Wheatsdip@tealrequires

oo VTS shfaBsyap iy ol e 1o o

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 incubated with glimepiride;

b} hcDIGs of the cells of 5} are prepared;

c] the heDIGs from b] are incubated with a chemical compound;
d] the activity of the GPI-PLC from the heDIGs of ¢] is determined.

The mammalian cell according to step a] of the method pertains to the cell of a rodent
or a dog. The rodent is e.g. a mouse, rat, or guinea pig. The method pertains also to
the cell of a human, or an anthropoid as e.g. a chimpanzee, gorilla or bo...? Such cells
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c] the hcDGs fromb] are incubated with a chem ca
conpound; d] the activity of the GPI-PLC fromthe
hcDl Gs of c] is determ ned. 30 The mammal i an cel
according to step a] of the nmethod pertains to the
cell of a rodent or a dog. The rodent is e.g. a
nmouse, rat, or guinea pig. The nethod pertains also to
the cell of a human, or an anthropoid as e.g. a

chi npanzee, gorilla or bo..? ? Such cells 9 are e.g.
pancreatic cells, nuscle cells, liver cells, kidney
cells, brain cells adipocytes. The nannallan cell can

af%%QpP%!ﬂf%PéG cglls, pysclersplis "l-f%ﬂ qellg, iidngysells draie gllsraglipocytes.
The hdthmlian éhﬁlrc‘éﬁ%b'pﬁﬁnc@a%sﬂﬁélpﬁﬁé O Pouture ®ok i%kfnﬁ @goﬁug,

t echni ues are_used (e.g. Current Protocols
hapPiingRnd praepsing b gelks radiing teghniquesare veed(a.o Saustesh Protacols

in @etl“flizb 1.%5m3N £Mhs; oldva-slefoRra 5 f the activity
I-PLC@‘%omthe hcD Gs accor ng to step c] of

0"4t7ﬂ?.24r19f5190@[)d? Mhe i nvention is perfor rred by measuring
the dissociation of pp5gL n from the hcD Gs, or by
measuring the redistribution of pp59' and/or Gcel from

The, gefermining of ghe aivitof the GRI-PiEafsam theghelEs ereardisg & step c} of
tbeﬂﬁ@lﬁ@& oF Heﬂﬁ\?é?zﬂoﬁ’fs ﬁéﬁéﬁnecﬂ‘i&ﬂh%ésﬁr “the 8%?$Bfatsoﬁ%?§|559”9’gfrom

he stimul ati on of | ucose t ranspo t an

thei hol@G1qrdyy ragasur '@ﬂ)ﬁhﬁsﬁ?@smwri ofppRO' oqu@fr(ﬁqﬂrfBJm hcDIGs to
IcUl@é Ly ﬁlébs%nﬁé‘ﬁ@&nﬁh é@ﬁmﬁgﬁﬁorg@{ | sc ghr?SPltF@ 4 by

a nmethod the inventio
meswwgdhe Stimulatien plglucoge transnsioansier the mhitutmnr@ lipalysis.
formula | or a derivative thereof as disclosed by this
i nvention. The invention refers also to a conpound of
The jwentignpariains furtier tpa phemigal @mpung witkd cantheddentliied iyra

moffba dtthe Riertid B4 :%fo%eél (B:gfé;'he g&;gta %W@ge §fae?c§rhfﬁ£1ﬁfd

ha\f"?g t!nel fomﬂéa é@rea é%'lVﬁB‘tm%BrQ@f apdisslogerdibythis invergionher eof
in aI | ratios, and its physiologically tolerable

sal t
The mventlon refers also to a compound of the formula |

R3
R2 R4
R1 O
O
7 "R5
O.

wherein Ry, Rz, R3 and Ry are independent from each are either OH or F and Rs is (C+-
Cap)-alkyl or (C2-Cxo)-alkenyl in all its stereo isomeric forms and mixtures thereof in alf
ratios, and its physiologically tolerable saits.
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25 10 The invention pertains also to a conmpound the
formula | asnentioned before, wherein any two of Ri1,
R2, R3, and/or R4 are independent from each other F
The invention pertains also to a conmpound of the
formula | as nmentioned before 5 wherein the Rl, R2,

R3 and R4 is in each case OH The invention pertains

al so to a conpound of the formula | as nentioned
before wherein the R5 is @P2-al kyl. Such a conpound
of the invention has e.g. the follow ng fornula
including all 10 stereoisoneric forns thereof: OH HO

Thegaveriien gedrinpalsodo agempgeuRd thedeimptia hasraentioned |bﬁfpéﬁt wherein
anyh:% o R4, RbIRs faﬂd!f&mmewe%h@em frih ddlch Gther
OQop O 11 Such a conpound of the invention could e g.
be nom nated as nyo-inositol -1, 2-cycl o-

Thedmdmwh @Bﬂé;ﬁ@ aRb&o %%ﬂ'lp'o[lﬁcll Hﬁhﬁ Sorlula 151 %Sm’iot?.%we'f&e

forns t hereof. | n contéxt of isS I nvention

wherein tee By, g, Ry pnd Ralis ingack ga%¢ @Y al | 1inear or branched

TheSi ﬁ%}ﬂ'léﬂ @éﬂﬁﬁs alsb 8 b%%bﬁl‘?d@fr thé fd}ﬁlﬂ[aqr ér&éb)?‘(l?ﬁfbefore

net h et yl ropyl, butyl, penty
wheteipt kyrw)onyl decyl, undecyl, duodecyl,
tredecyl quattordecyl gU|ndecyI sesdecyl

septdecyl oct decyl nondecY |cos¥
Such a compound of the invention has e.g. the following ormula including all

stereoisometic forms thereof:

OH
HO OH
HG O
O-./
1
O

Or such a compound of the invention has e.g. the following formula:
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In context of this invention the term (C2-C20)al kenyl
shall include all linear or branched conpounds of al
stereol someric confornmations of ethyl ene, propyl ene,
butyl en, 10 pentylen, hexylen, heptylen, octylen,
.nonyl en, decyl en, undecyl en, duodecyl en, tredecylen,
guat t or decyl en, gui ndecyl en, sesdecyl en, septdecyl en,
octdecyl en, nondecyl en, eicosylen. The invention
pertains further to a procest for the preparation of
nyo inositol-1,2- 15 cycl o-dodecyl - phosphoni c acid
npri si ng g phosphorylatlon of racemc
S“Eh A 09”@913"& piheINyeRign conjd signbe hewinates agminyo-inositol-1,2-cyclo-

doﬁ@éwp?m Hb%ﬂ:zé&d Wlﬁdi I'ét%o%or% fic forms thereof

hosphoni ¢ aci 36 f ? tic
fn p%e,e)gg ;%I"ly_ﬁptlgp the term (C4-Cyp)-alkyl shall pertain to all linear or branched
coﬁwﬁburﬁis@f ae %Yédiéﬁfﬁéﬁdﬁb?ﬁ&émap%%sgoggﬁ@@ﬂ &ﬂgp@)@&yl buty, pentyl,

sphoni c acid he sal

he’%&%% el mepyinder. a!ﬂdgpylr@wﬁcsdurt;ed@cﬁequmrdmyp guindecy),
seﬁecy]hg@tdé@y;e Bgtuggﬂ blYOd&bﬁgﬁé&s% appr opr iate starting

mat erials conprisin and/or R5 as
speci fied before. The i nvention perta| ns also to a

In mxff&ﬁﬁlétih\ﬁe%hoﬁ ﬁl@@ﬁht(("? @ %mﬁg%hgﬂmgﬁjdgeq"iﬁ%e lgtﬁ'l byanched

oun? havi ng t fornul

COYPBIP'&da@ gl %tarwomﬂywn@rrpawm etm@nehmwbnamwen
perit{ieh,TREGLA, Hephien, t%%ﬁﬁ’eﬁ* Abhflert ?ﬁer:yl&{ un&é%éf.ﬂ a‘{}bﬁé&?t | on

ertains further use o
tredecylem %aﬁomy!ﬁne@mmgnylem ersideaylény sepﬂdecyibm ;ocidddyten,

norﬂ{é@{,@ﬁ didodyBhodrugs for changing of the side effects
a nmedi camant which is used for the treatnent of

d| abetes. Such a nedicament is e.g. glinmepiride. A

f n
ThEnVEnRhERbins Rrihct to IYRSRLIER R BebRIST ol PP IPtL
cyc{(bdQC%éYtpi'ésmon&andSIMVl ng the formula | for

manuf acturing of a pharmaceutical conposition for the
treatnent of side effects of a nedicanent which is

al us®hosrhorfatieontof eagemint of di abetes (e.g. glinepiride).
10 1,4,5,6-tetra-O-benzyl-myo-inositol to gain tetra-O-benzyl-myo-inositol-1,2-
cyclo-dodecyl-phosphonic acid.

b] catalytic hydrogenation of
tetra-O-benzyl-myo-inesitol-1,2-cyclo-dodecyl phosphonic acid.

The said process for preparation is applicable for manufacturing of any other
compound of this invention by using the appropriate starting materials comprising R{,

R2, Rg, R4, and/or R5 as specified before,

The invention pertains also to a pharmaceutical composition comprising at least one
compound having the formula | and/or physiologically tolerable salts and/or a prodrug
thereof and a pharmaceutically acceptable carrier.
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The invention refers also to a nethod for
identification of a chem cal conpound that nodul ates
the activity of glinepiride wherein a] a nanmal i an
cell is incubated with a mix of glinepiride and a
chem cal 15 conpound; b] hcDl Gs of the cells of a]
are prepared; c] the activity of the GPI-PLC fromthe
hcDl Gs of c] is determ ned. A chenical compound in
context of this invention sBall mean any organic
and/ or 20 carbohydratic conpound that is either
produced by chem cal synthesis or isolated from a
Thehirvention pedaing &urteriafheiusg oba noinpounddhaving the forafula | and its

i f
prySRIGKREI BB ool o e afidfhyod BE cHERGY 00 s didfis of o
meglisarsentividrich istusad fai thatreasmentrofididbedss. Suchraimedidanesnt isre.g.
) ‘. L - . vel
GlSPRER. R it Lo by 2Bt L b By 2 ihl Bolbge
glimepirigie; f i cati on of a chemical compound that nodul ates
the activity of glinmepiride shall enconpass the cell
of a rodent as e.g. a rat or a nouse, the cell of a
Thedayeniien preaipa Risode the userad a.compotnd baving the fornwda gfora
- . . a i
maRBRRUATS §fa BRrinap ol ol fori b BngfiEdy adficl s
medigmerd|whiglf is ysed for theuireatment(af dipbetesi (ewx gliroepitide).
culture). The determ nation of the activity of
GPI -PLC according to step c] of the nethod for
Thej igeantipn irefarsi alsp tofa method &riidantificatiop @il pdhemital cadpduniddbat
| Mt s O LoBD Lk can be achi eved by 13
mo%@gﬁﬁéﬂ%&h& e&f llgggtﬁlagﬂhg%f pp59LY" from hcD Gs, or
by measuring the redistribution of pp59' -Y" and/or

Ceel : : : ] nge
Al ot B AR O bbb bl 5 Bk RSN e S aF
megsmpowiyl;t he stinul ation of glucose transport and/or
t he ity b I polysis,, 5 In case the activity of
2 thgcwgﬁ%?@%ﬁﬂw@g%&%&accm ding to step c] of
c] t hthemstivioof the GRI-PE Otficn thethicDiGe bf ¢ is Hetetmiakd.conmpound
that nodul ates the activity of glinmepiride is

di m ni shed the identified chem cal conmpound is
A chasmicalicpapongd by conbattiofi thig investiere shallirhgarodny gyganie phdiode.

cartllc{jﬁgﬁ:{%?lg Fé@ﬁ%lﬂ‘g]‘ n@éfa{% ity prdtfc& by Bhémict s%'ih%%&%@ iddiied from

a natural source and having a molecular weight of between 50 and 50 000 Dalton.

" The modulation of the activity of glimepiride shall mean that the activity is either

stimulated, or inhibited or maintained in sense of stabilizing the activity on a certain
level.

The mammalian cell in step a] of the method for identification of a chemical compound
that modulates the activity of glimepiride shall encompass the cell of a rodent as e.g. a
rat or a mouse, the cell of a dog or the cell of a human. Such cell can be e.g. a
pancreatic cell, a muscle cell, a liver cell, a kidney cell, a brain cell or an adipocyte.
Also usable is the cell of a cell culture (e.g. primary cell culture). The determination of
the activity of GPI-PLC according to step ¢} of the method for identification of a
chemical compound that modulates the activity of glimepiride can be achieved by
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conpound is stinulating or supporting the activity of
glimepiride. 10 Salts of chem cal conpounds of fornula
I having a pharnaceutically acceptable anion are
| i kewi se included in the scope of the invention as
useful internmediates for the production or
purification of pharmaceutically acceptable salts
and/or for use in nontherapeutic, for exanple in
vitro, applications. 15 Salt:s of cheni cal conpounds of
the formula | can be prepared using custonary nethods
famliar to the persoqmﬁkllled inthe art. A salt can
mesé”fmgets% disgociatian of,pRART eirom heDIGsver y measuringsthe eedistribution
of mwb@und/oetacbh ﬁoﬁﬂ{dﬂt@@td leDidd) oﬁB hi?éé%&%z Y fioha iGni ¢

e ter

thﬁhg?edaglpag?ee@? Wa’gﬂ Ygﬂfal otrjer i vg;alnt/e used here
or lﬁ)ﬁdn@éﬁ&mb%@ﬁhfnmﬁﬁcﬁi @gﬁﬂ:‘o%‘trbb{s oﬂ%ﬁ%r@i‘i’é ﬁ\hiﬂ:ﬁ[?h‘bﬂlbdlfsls

oun fornul a | acco

In G5 Sht RONTY PONS GRIATHS! GO hedaeiBs aaporgiiadn step o] of the method
for ﬁiéﬂhﬁﬁaﬁbﬁ ath @Heﬁw@aﬂ:dﬁf&ﬁdi that HoduBtes 418 VA Iﬁn?ﬁr@fé is

qzzﬁhg}(qw*;ectl indirectly) to forma’co )
dimigisheqing ol $hICal GORBOIRFAIS IRACk¥RSINDIas recuisingbe eaihvity of
gllﬂéﬁl@%bﬁqué CEL J:t? of B PIgNaL 13%5?{@&& t\‘n@ ?de?'altlﬁéb 24 chemical

H tﬁ_{]odrugs of the conpound according t
coml?ﬂ}"@ tl$ & u'@tﬂﬂw""pﬁ“@ﬁ?rﬁ!@%ﬂ@aﬂﬁ'b‘é’ W@!lﬁl@mrﬁged in vivo to
a conmpound according to the invention. These prodrugs

cané‘herrsel ves be active or inactive. 30 The conpounds
Sallg ¥ spemicgl eampaiinds of ol hawing almén‘bac%lﬁ@@b’rﬂccwtable anion

areViRéWiRH ndRRicATR trm(:%pe bPthETnvehiin 85 +ant@ﬁn nor pﬁl C l&ie4

and, crystalline phi c Tormns

proghgstiop %Puf'ﬁf’é't'% ﬁgléhﬁﬁ@éc%lé@ﬂvoﬁqsgp@bletms Bhgfenior use tr e
noritfsrapElRie, foP ekatfipls Gio HppliéftionsNvVenti on and are a

further aspect of the invention. Herein below all
references to "conmpound(s) according to fornula I

'Salfsﬁff%heﬁ'nﬁ:aﬁco"-_m QHF‘(%‘? at?l:r prEBgre Us lc?lst'orr%ﬁ(

descri bed above and to their s vat s
methads familiaite e Rersemetiied imthecst: Amltuoaweauemmrfolb@@mpie

by d¥¥ilsthiAg a chemical compound of the formula | with an inorganic or organic acid
or base in a solvent or diluent.

The term "physiologically functional derivative” used here relates to any physiologically
acceptable derivative of a compound of the formula | according to the invention, for
example an ester, which on administration to a mammal, such as, for example, man, Is
able (directly or indirectly) to form a compound of the formula { or an active metabolite
thereof.

The physiologically functional derivatives also include prodrugs of the compounds
according to the invention. Such prodrugs can be metabolised in vivo to a compound
according to the invention. These prodrugs can themselves be active or inactive.

The compounds according o the invention can also be present in various polymorphic
forms, for example as amorphous and crystalline polymorphic forms. All polymorphic
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The amount of a conmpound according to fornmula | which
IS necessary in order to achieve the desired
bi ol ogi cal effect is dependent on a nunber of factors,
for exanple 10 the specific conmpound sel ected, the
i ntended use, the manner of adm nistration and the
clinical condition of the patient. In general, the
daily dose is in the range from0.3 ng to 100 ny
(typically from3 ng to SOlﬁg) per day per kil ogram of
bodymeight for exanple 3-10 ng/kg/day An '
n venous dose can be, for exanple, in the ran
Torry 417 6OTPOHICB FCEORMAP e INYPIEN 58 e ip thersoppe of the
invegioh emsta»@raeﬁhrm&raépewsuaeWeﬁﬁonlO ng to 100 15 ng per
kil ogram per mnute. Suitable infusion.solutions for
t hese purposes can contain, for exanple, fromO0.1 ng

Herbin bEbwIBIl réfm@n@@é fd/"cﬁﬁ@mlﬂd(ﬁlhdc@rdir% 88oPflla Mediérd tb] Iat er.

ndi yj dual an for exanple, froml
conyrgunglofheundie Ta DYBUGIAS JarTbedRSYS. Hb laissat sovates
andi phiysiolobiealty mﬁa;mnaamtwésrus ds8fBddEherbinom 1 ng to 100

ng, and orally adm nistrable individual dose

formul ati ons, such as, for exanple, tablets or

Thefémﬁjﬂt 6fa cé’rﬁp&&ﬂj m&mgwto fbmﬁm@mnkh 193 nédeeséla} iWofder fb
om 10 to ny. the “case of

achﬁﬁ%%@éﬁ%@ b@fq%gaés %caﬂsa%@p@n%mtt@ d 'E"-Hﬁb%’kﬂf\f%fﬁ%rﬁt fopaxample

the ?ﬁﬁcoﬂ@bﬂh&l Seleled! @neﬁlﬂendéﬁﬁjs\é‘eﬂﬁhﬁarﬁferVohﬁdmmlstratlon and
1a20|um|on derived fromthe sal For the

the Blf'w%ﬁ op ¢ the pafisink 1) aperal, thedally dagmisiia Hwange from 0.3
mg taomv mg @?ﬁcai h arm@mmgyﬁ%vdyygﬁr kﬂbg’r&wa;'b%d&w&@n for

ensel ves as the

d
exaly 5% Biokaays Bpdntrayepps dosermasbeafop Sxphaleniiciba rangs from
0.3 ﬁ'@’tBQSJ fb/RE, \)Oh'bﬁ can belsalrfrﬁénr ﬁdrﬁmfs'te%@ 213 anTﬁ}ﬁsﬁﬁ ‘ar ﬁ)(b ﬁ&io 100

must of course be tol e he sense t hat
ng RE5 Kiparamp Per minute t$wtaaﬁ~leﬁuseeﬁgwrmﬁefﬁf 1069 purRDSes can contain,

for &@m *frbhﬂm Agdo 16 tty;ﬁ&’llgz mi o? Ag id\fo H@ﬁe?'?ﬁillsﬁtea Individual

heal t h he ex0|p|e can or "a

dosgR,E3n %ﬁ%ﬁm JorpanaRledram A srgie K @.of tﬁﬁﬁﬁﬂ\ter@mmm@uﬁhus@s

el iMjeetiotls ARt gt n
ampi\ii] IesTH Jfromso Ogca)ntd;rp 5%5%3%51‘6@ ﬁoﬁ‘ﬁ’l t@%@ﬁn#“é‘nl'&rﬁ@

ad%#ﬁﬁﬁﬂa vidygk dpse fﬁﬂ%‘ﬁ%tﬁm@ﬁsl i}»r ammmé tabieis angapsules,
can €aRkam, foP eREMPIEEHEML1.0 tcn;: bog! Hggtyﬁfcaw #6h 1%6%@%& In the

accor di ng to fornul a ar maceut i cal

 casq plpsemasascallyassepablaialts theabversmipbe waighbdetals relate t

the ﬂé@ﬁﬁéﬁﬁ’e &My&ﬁﬂuéﬁohhﬁﬁ:ﬂf@&%d%ﬁ{ FRGEH ESdhe i:ﬁﬂ)hylams or

essenti al y consi st 1 n m Xl ng

thergpy,gfthe a@wamlpne% Renditians fbg |c@@ppynds6merﬁlmatoéormula I can
be l%é& RinfRIves 289he EoﬁtH&hrld Bﬁﬂ 24 rﬁ:{}ﬁ%i{éfé;bﬁ}‘g#egéhwn the form of a

r‘r‘pOSI tions accord g? tO t
phamqsaﬁh%ﬁl EopPSitiN \eﬂth atol

tolerable, in the sense that it is compatible with the other constituents of the

erable excipient. The excipient must of course be

composition and is not harmful to the patient's health. The excipient can be a solid or a
liquid or both and is preferably formulated with the compound as an individual dose, for
example as a tablet which can contain from 0.05% to 85% by weight of the active
compound. Further pharmaceutically active substances can also be present, including
further compounds according to formula (1). The pharmaceutical compositions

‘ according to the invention can be prepared by one of the known pharmaceutical
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for oral, rectal, topical, per oral (e.g. sublingual)
and parenteral (e.g. subcutaneous, 5 intranuscul ar,
i ntradermal or intravenous) adm nistration, although
t he nost suitable manner of administration in each
i ndi vi dual case is dependent on the nature and
severity of the condition to be treated and on the
nature of the conpound according to fornula (1) used
in each case. Sugar-coated ¥ornul ati ons and
sugar - coat ed delayed rel ease fornulations are al so

e of the invention. Acid-resistant

gl u vg_le &hl n t scop
meffjpgs.} Bl ORI B Hecqnstitugntsaith sharmapolegically
aco@pmre excipiuits agFot Avlilages.cel | ul ose acetate phthal ate,

I ht hal at
Ph%{f@fé &'v%l aceC}?gPﬁﬁ %E%?faiﬂgé‘g@eﬁh‘t%%ﬁée thege whithane suitable
for przil,ymﬁa!s to@fcamibbh@fél ¥6.9.uBfidiaf Afd %Fé?ﬁéraf‘fe‘é‘%ﬁﬁé‘dtéﬁéaous

eutical conp ounds

'"“%‘ES'H?% &"E"? ag%'“E@V%\Déﬁ)eﬂﬁmlmﬁtr%fwaﬁ&h@ghﬂae meist syitable -
maﬁrlmhaf aﬁmmfsttfatl@% AU indiAiBSa! c8Se isCRPBRGSHT o'n‘iﬁg R&tare Qﬁd
afks)quip h i n e?rch case contain a certaln anount
SeVEftyy 8%0 he Usrier Rgd op thepafiireof(the compowsharaosding to
formuila (Y U@édjh%%ch aéses @ugbr-@csht@d foPMBRENT S éd”ga%oéﬁﬂ WRhyed
| &mﬁveous qg 'dor as an ol l- in-
re %ﬁ? Hiptighg argAlsaingiHdedin the ﬁwfﬁlﬁnvgwm Apids'gelstant and
teripaRlAicPe 2re preféifed.
o l?qt@ eut | cgl pmat hod%ﬁ'& gﬁtr?g?'lﬁaéé%hg%%élm &llume aﬁetate
pht i oce E@rﬁ%hm’ﬁ}ed?wquwowﬂqshﬁm"ummlpd:lthadﬁa and
anigrissol e:@fofmwyu&%ﬁi aﬂﬂﬂhémgflﬁéthaﬁrg&%él tuents) are
brought into contact. In genefal, t conpositions are
prepared by uniform and honogeneous m xi ng of the

Sunﬁbkl phﬁrrﬁm%ﬁl Q:oMpbl]n& for Qﬂéhgdrﬂ?ﬁfytr% JB g{ﬁ?bé‘ pr b}ﬂ Iﬁ %QP?rate

g ex0|g|ent after e pro I's’s
umtﬁ,esgjg asy o e,epquwpgtcachsptg.rlomﬁp jos fabiets Wb\s:h in each case

confired 8érein BinoRhESTShe BorRbourIBREBRIR BN Ha ﬁ@ ad I})%Wdleﬁssor

of the 25 conpound, if appropriate wt
granglies; g5 éﬂ'ﬁ?’orb%rrﬁ}’tsp?{!%?ﬂ i anFqieaus ot riylagueousaliquidyer as an oil-

m-wﬂf& I@ﬁ{vﬁtérJWoﬂ él*hh%fdﬂ“ﬁs%ﬁ?a@ﬂ@ﬁ%gd Wagé I)Jné?ﬁﬂn%%an be

suc or exa granules,
p’ef?a\f ecgbbgwatgp@ Ff’ﬁ%acwiﬁﬂ f@ﬁtbtbdwwblch lleﬂm‘ascmstep in which the

actnﬂd d:dmﬂfﬂunaréﬂﬂ ‘ﬂ‘ie e:@i“;ﬁer(t whidh 88k c&i 3t of one of more additional

rfasfcie active/ |sperS| ng agent
00"%%1" &re byoyghtjnto gopfast.dn e@wmbtfmmcsmony asthprepatpd by

unuférhﬁaﬂﬂ%df%dén@ﬂ&s AR e agﬁvg%ﬁaﬂgﬁﬁﬂwlﬂ Autd Fidror m8ly

qswd diluent, in a suita
dnnded olid excipient, after which the prevuet israhapedtif nedessaryphvista ablet,

for edBinple, Baebs Bi’ép%?&d?b)f s8Ry 8F HapinPhdWes Hrgranutes of the

adm ni strati
compound, if appropnate with one or more additional constituents. Pressed tablets can
be prepared by tableting the compound in free-flowing form, such as, for example, in a
powder or granules, if appropriate mixed with a binder, lubricant, inert diluent-andlor
ane (a number of) surface-active/dispersing agent(s) in a suitable machine. Shaped
tablets can be prepared by shaping the pulverulent compound'; moistened with an inert

liquid diluent, in a suitable machine.
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i ncl ude | ozenges which contain a conpound according to
formula | with a flavouring, customarily sucrose and
gum arabi ¢ or tragacanth, and pastilles which include
the conpound in an inert base such as gelatin and

gl ycerol or sucrose and gumarabic. 5 Suitable

phar maceuti cal conpositions for parentera

adm nistration preferably include sterile aqueous
preparations of a conpound ¥ccording to fornula I
which are preferably isotonic with the blood of the
|ntenqed reci pient. These preparations are preferably

Pharmacauticelempositions yhich ae guitable fop pgreral{sublingual) administration
mcl&dbﬂoﬁéﬁ@ésﬁhlh:@lﬁl c@lﬁﬁm@ﬂ cﬁ?hdo@h@ a@écﬁ&i‘ﬁg 19 It HR LA oYring,

ntr rruscularlc?/ i nt rader mal %'las an 1 njection.
THEPRE 3R %‘H’gam@éﬁﬁfﬁ?ﬁ@%ﬁr& %nddéﬂ%ﬂ%qa‘ahl@lwmskude the
coniponhﬂﬁh hR theftiHRe 40eh ¥4 §aaliPaR! gIftstol R RfdsBSn QGQ arabjc.
obt ai ned solution sterile and Tsotonic wth t
I nj ectabl e conpositions according to the invention i n

Surﬁbmhnﬁﬁélltﬁhlrbcfrﬁ Bitinsliok Pal@nfé]'@éd?(ﬁhigﬂétloﬂfpréi’é%bly include

Sui t ab har naceut i cal

ctive co
stor NS RO AU 2 CAMPAY MBS oM |owidleaisb! y
pref@fa‘tﬁ)ﬁ‘@bton%ﬁmtﬁlﬁé\bldébl%\' tHéinl%m?éH)Fé&ﬁilérﬁ rTﬁe%e éJT&%?fllo?l@%

ared by m xing a conpound "accord ormJ

Pfefl(gﬁ)b N AdTIniSHRre® intise sl g Hae a@nmlsa"a@&rtcem alen ke place
subélﬁén@tﬁ;ﬁp irfranftRe@arPsHibtiderAan) a?‘ahﬁrp hﬂ!ﬁ:t:Bh eTH e‘%é #deapﬁlons

20 Sui tabl'e pharnmaceuti cal
Ca“t%% "é’é?fy bg prepaed; lmmwag ih?ecmwndwtwaﬁéa@d)reydermg the

obtdMRPSINtiohSsteie big igotonfbr\ﬁ%e'bfﬂddo I?uedi?é%é %omé&ﬂ%ﬁs according
aerosol or oil. Excipients which e us

to ﬂ}?evf'v%}t@um pengrgl CoPtABm 0. ie15,% by weight ofithe aetiye compound.
al cohol s and conbi nati ons of two or nore of these
subst ances. The active conpound is in general present

Suitable phappscastical sompasitiansipuiecsl administemtion arempreterably beesent

as nﬁtf' wﬁu:ﬂ HoSs §u;§;5bsﬁoﬁ@s Piedtafbe ;95 ér@ﬁgg lg@g%%h{dogﬁ? o

Transdermal administration is sop I'ta
accy H'&Hﬁ‘é&’munl%ﬁ) WHPRRRS Mre senYentionalisolid @wn@nts for example
mc@@m&ér%ﬂo@éﬂdbﬁmgqﬁé‘ré%ﬁluﬁéﬁﬁ)&% as individual patches
whi ch are suitable for “long-termclose contact with
the epiderm s of the patient. Such patches suitably 30
Surtﬁlﬂé‘pﬁbﬁnécfé@ﬂéélfchﬁoQﬁHfB%ﬂQp:bé‘lnagJ;}lu%{?h%‘"E\H P8 by

aqueous sol ution, dissol ved | sperse

presgah@plp’gmmt @’P@'ﬁe’ﬁg@d PR#teasnsey, \aeEesol or @lLl ifxalipleptsawhicivean
be u%@@ﬁﬂéiﬁirol&ﬁﬂ Téﬂ?tI%ﬁ&lxho%lgﬁhflér%big/&ﬁ%saléohﬁftéﬁd%méﬁnatlons of

preferably from about
two or more of these substances. The active compound is in general present in a

concentration of from 0.1 to 15 %, for example of from 0.5 to 2 %, by weight of the
composition.

Transdermal administration is also possible. Suitable pharmaceutical compositions for
transdermal administration can be present as individual patches which are suitable for
long-term close contact with the epidermis of the patient. Such patches suitably
contain the active compound in an optionally buffered aqueous solution, dissolved
and/or dispersed in an adhesive or dispersed in a polymer. A suitable active compound
concentration is from about 1 % to 35 %, preferably from about 3 % to 15 %. As a
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particul ar possibility, the active conpound can be
rel eased by electrotransport or iontophoresis, as
descri bed, for exanple, in Pharmaceutical Research,
2(6): 318 (1986). Exanples: = 5 Materials and Met hods:
Human recomnbi nant “insulin, PlG41 (disclosed in "Frick,
W et at., (1998) Biochem stry 37,13421-13436") and
glimepiride (trade name Amaryl) were supplied by the
medi ci nal chemnistry and synthesis departnents of
Aventis Pharma Germany 10 (Frankfurt, Germany).
12- ((7-ni trobenz- 2-oxa-1, 3-di azol - 4-yl ) am no) dodecano
pargicean ppss{bilian tFranctive sompatntbediy bel relgastd dyraldusrdtramsport or

. iad - 1 H 7
onlphaBSiszar Raserioed O YR 1 PhahaRitey Redbidn 4 1e
(198f)-t s/ ng) was provided by Biochrom (Berlin, Gernany).
Exbhﬂ?a%? otein lipase (LPL, affinity-purified) from
bovine mlk, phospholipase A2 (honey bee venonm,
crude porcine pancreatic |ipase (PL), 15 reconbi nant

Baal . (Bacillus cereus), -crude PLD (cabbage)
Maangsgg‘?a@%@gbgBSA (fraction V) were delivered by

Humegrrerembinaohingulin; BIGHH dtliselosabinrigh, W ot o(1098) Blochemistry

T S

medisinabehemistReanteynihasis deparPeais(ofiAveatioBbarmaGeroeiny

i

(NBO-5f0 wes synthesivesharpdasiaribaddin Millies ebal, [{§997) BRShems Biophys.

3982 B, RS o BRSS L 5 BBAT287 ap rpies

by Ripyphromn{Belid iGesmeny). iiponrotepy lipszispi(LRLiafinitgiputifed) donmbdvine

T T T T

recombippni e+ @3d PL-BLE (Brodios cetels), antdedeldd ésmbbage) and defatted

A SRR Gl A e e B i
PLC_N(\r;at livank arisbpioteinasg indiitiiotsweraffurchidsgd fror Roci)Mblocular

ol BB A i RS, P 4 s brce
wasgobtained froat PxtartiGlyBosyblenis(©xfordy BKp iitpbitoeslofBLA, (AACOCFs)
onf B 414508056 TP i, T BRBAPEE - g bovon
fronidleu e irolgase(Euiend, MR), Liflds meny purcBpsabinem BrahtePolaaLipids
(Bintfilgham, AL). Antibodies for immunoprecipitation of caveolin-1 (clone C060) and
immunoblotting of céveolin-1 (rabbit) and pp59t¥™ (clone 32) were from Transduction
Laboratories (Lexington, KY). Antibodies for immunoblotting of phosphotyrosine (clone
4G10) were made available by Upstate Biotechnology (Lake Placid, NY). Antibodies
{rabbits, affinity-purified) for immunoblotting of IRS-1 (against total human recombinant
protein expressed in insect cells), 5-Nuc (rat) and aP (bovine) were prepared by
Biotrend (Cologne, Germany). ECL Renaissance chemiluminescence detection kit was
obtained from NEN/DuPont (Bad Homburg, Germany). Sprague-Dawley rats were
provided by Charles-River Laboratories (UK).
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30 provided by Charles-River Laboratories (UK). 18
Synthesis of GPI-2350 (see also draft schene in-Fig.
1): As starting material, racemc
1,4,5,6-tetra- O benzyl-nyo-inositol (thereinafter:
conmpound 1) was prepared by a procedure as discl osed
in Zhai, H X et al. (1995) Tetrahedron Left. 36:
7403- 7406". Conpound 1 was then phosphorylated with 5
dodecyl phosphonic dichlorid8 in the presence of
triethylam ne and dinethyl- am nopyridine to yield
tetra-0-benzyl -nyo-inositol -1, 2-cycl o- dodecyl phosphoni
SyrttheﬁeﬁQfGthaaéB&mls@draﬁcﬁ@hg@aﬁdF@) 1:By catalytic

As%YeEf @‘ﬁ?‘l@ﬁéio%cﬁﬂdﬁ 3 8%6Ri=20-beRA-HRRLinoSRIRRAEafteraS
comppyni r‘ldg\rasmremred by alpm@du@cqa Wseegsddni’ghaidil eX. et al. (1995)
TeotlchBAIOR L8R 3627408 2HBE fefb.ﬁ% Rind vg)aszrgé%he% @ i Of

I ast er eoner es or S
dod_eab;ylpuosghtqr!c dichlotidg lrdhe eoraeoomdf tmethubrmmssrm dmetmyh- 60

gl B PSSO i e
(thed@aaﬂﬁﬂ qmwpn@ A)-cByicathlyiie hrxt;owraéuoamao%ﬁd onrohatoabn
COR%ILIH& b Qfhs R ?ené}h&t@d‘gﬂnkﬁ-lrﬁ%ﬂ'&q 4. ﬁ?clc% 4 ﬂ:‘i‘u@s%hon i acid

t'enperature et hy[”ace
{theseinafterecompeund 8 on&dP 142360} aa 2 thixduresif Idla@wretgebresAlFmrsaynthesis

or EAPSFRLE 4 ) £l (1 BnAGh LBy 8 1 d BSLAE R mi o

mefawen@cldqndﬂ and bl obﬂnewlarrmnee |260 cmlig dlmerdtyuammpyﬁene agd 149
T.

(0 Rl tpBAYlbRoAgHIEnRS & adleg his reagton sgluon s

allowial fo gtand-(45 mMig1room texiperdtatce.dhedEa5oIoF Rihl/scetateava@re added

and 6 rNIENGR b 68 TREMYD. ek Ldhoefihatioh et iiBsd et tpe

1'SS0O I'n"a mxtuare of
residiie wah ptmfwdé:tyaﬂaeh ahmrrﬁogﬂaphwf (nrheplaneddthyl Acette, ddtilbrygol )

YleIZQ)Q{;orﬁgodﬁg 23 85 %Océég ﬂ/f; ﬁ\gﬁ%aér‘é&%h?% gﬁlﬁéfgﬁké?lgpi}gaelethyl

acetede (11, Ibysok) Rov 67. $43:i (Ve Lyt 760hd, cabaiiied WigiHyQAR) M 754.9.

o SRR corl BRE ST g Pl s

disspived Irrya avirdureldf 6rmldrf/etlwl heaiate,and 115, mitof mvatharal. Afterladdinf 700

mgﬁiﬂg&’ ‘3‘?8‘#‘28 OI‘I% ﬁm%an&%@@%@f@' B

atmOsiere NB P25 gsMi Iter&d over siliodl.g2) andhivasherk with THGhMB Er@ﬁﬁnoM
Afteb cgﬁc%nﬁaﬁlo@mﬁé@cﬁ}!e%ﬂ the rg e%&bér@{f'ﬁg RX%?@ Pﬁ@k&qg%

I'C solvents sta € 1N
(mettylameicblibridednrgiienoet 5/t dlyivdl.. Yield eboanprind G3: 179 mg (68 %) of a
white amorphous solid. TLC: methylene chloride/methanol (5/1, by vol.}, Ry = 0.15. MS:
(M + Li)" = 401.2, calculated CysHas07P, M = 394.4. Compound 3 is less stable in
acidic than basic solvents. It is stable in methanol for days and as dried amorphous

solid for years at4°C.

Preparation and incubation of rat adipocytes:

Adipocytes isolated by digestion from epididymal fat pads of male rats {120-140 g, fed
ad [ibitum, see Ref. 53) were washed fwice in KRH (20 mM Hepes/KOH, pH 74, 1.2
mM KH2PO,4, 140 mM NaCl, 4.7 mM KCI, 2.5 mM CaCls, 1..2 mM MgSQO;4) containing 1
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Preparation and incubation of rat adi pocytes: 30

Adi pocytes isol ated by digestion fromepididymal fat

pads of male rats (120-140 g, fed ad libitum see

Ref. 53) were washed twice in KRH (20 mM Hepes/ KOH, pH

7.4, 1.2 mM KH2P04, 140 nM NaC, 4.7 mMKCl, 2.5 mM

CaCl2, 1.2 mM MySOH4) containing 1 19 % (wv) BSA and

then incubated in the sane medi um suppl emented with

100 pg/ Ml gentamycin, 100 Ifm

1- et hyI 2- phenyi et hyI adenosine, 0.5 U n{ adenosine

d MM sodi um pyruvate and 5 nmM D-gl ucose in
% (wﬁ'g Bz%‘s%’ﬁfc@e% incybaled fictbe Samemd'%ﬁepleigmpbﬂerdtm@%mfm'
genfdrhydi) Gi'@OW Nﬁé?ﬁyliztbrﬁwﬁ@thyta%néélﬁ@g EﬂMﬁQ aﬁenosme

cqoncentration in the in"vitfro and

deaiieaiSai MON SONHD REpate ars s Dagluepss inghet absgne}e or presence
of Gmtnslaot(@*epmaca%mtormm solLﬂ%H lih BMSO, %é %4

as described in "Miller et

conégntraﬂoeu"mhe in yiro ppd adippgge jnaybations was I@ps penstary ahﬁﬁe% at
anybmlﬁtdboﬁéﬁ?%f f m?MWﬁr ﬁle‘rMnHE &e(ﬁr@@%&%scﬁb@% i *M8ter ot

final er. o vol unme

o, (HeaCeb P22 iR 7@;’mwac iy Sbinvaion o 2t panstant
bubBlmgWiﬂ{ § % GLY/953R 'd;g'a%)f'nﬁﬁﬁ&td?q bb%lL&fcbatcHQ@EeWb%me per ml

L&) rlfugatlonf 60 s in a mcrohematocrit
incubgfien yalymge (‘ii?#ef@iﬂﬂ%# by asnifatien af steall aliquots intecapiiaty hematocrit

tubmtm@%ﬁ&%wﬁwﬁmnﬁxﬁ%@@mg W&rﬁé ]t%te/ﬁnme

tocrit <corresponds to about

the frﬂ@'oﬂéqucc%eatlmcﬂf@ﬁ Ygpengigpby Hei ﬂﬂipf)@f/tepl Hb?mcytmmbr anes
corr8sbrids A0 aBdER:5x4 B8 E’éu@ﬁﬁl&go:irg{g)@% | Gs were

prepared fromthe postn ranata of pre-
treated and t hen washed adi pocytes honbgeni zed in

d }éﬁd@ B hanesul f oni c acid
Pr gk F&E%B%Mﬁ%ﬂ%%@)h’cﬁ% EDTA, 0.5 EGTA,

Piaemﬂsnw'@rae%%@ Dis?s wanenpepared frvmsthel Dgstnpc;leajpﬂmmt@f pre-
trea?é@ldéﬁ}d' tHEY GBS é’dlpdﬂ?%%%?ﬂogfp]&ew ngéi% PH@}#{QS W anadat e

rot ease i nhibifors i'ven 20

mom@moewanﬁs@ba@@cwdmlf@m& 80, (40 miM Neh 2)mMMEFREAED.5 mM
EGTR B MBiciRb %@@Wﬁ@ﬁ? M Ajrﬁ ggﬁﬁﬁb hate, 10mM glycerol-3-

centrlfug]atlon 0 ear |n
phosphgite. HeRMspdium edhaypnadate agd qccémaeanmmmrs)ruaimmm-dnven
Ty, tY0 46} ol 55U
differgntig) gqofrif @ﬁ#ovl afhe @f@t@dwtlmc{sgemfranatam drdthem pudfiasiby

two Eét?}e‘ﬁ dé‘l/ c’égtnf@égﬁptr%u &r&@tﬁdr@caycutsﬁﬁng ?g gb8&ibed

SCOHt nuous SucCrose

previqusiyr(#8. A and finally suspendeddn 26 mlwmnlsléi(}l (i 7et), PS5 MR902)se,
1 mM EDTA at 2 mg protein/ml. he/leDIGs were obtained by the detergent method and

discontinuous sucrose gradient centrifugation as reported in “Miller, G. et al (2002)
Mol. Med. 8: 120-136". The light-scattering opalescent bands at the 15-22 % {fractions
4-5) and 28-35 % (fractions 8-9) sucrose interfaces were collected as heDIGs and
IeDIGs, respectively, with density measurement using the refractive index. he/leDIGs
were collected by centrifugation (50,000xg, 30 min, 4°C) after three-fold dilution of the
pooled gradient fractions with 26 mM MES (pH 6.5), 1 % Triton X-100, 150 mM NaCl,

- and then characterized (immunoblotting, enzyme assays) by enrichment/deprivement
- of relevant markers as described in “Miller, G. et al (2002) Mol. Med. 8: 120-136"
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Mol . Med. 8: 120-136". The light-scattering opal escent
bands at the 15-22 % (fractions 4-5) and 28-35 %
(fractions 8-9) sucrose interfaces were collected as
hcDl Gs and |cDI Gs, respectively; with density

measur enent using the refractive index. hc/lcDl Gs

were coll ected by centrifugation (50,000xg, 30 mn,
4C) after three-fold dilution of the 30 pool ed
gradient fractions with 2526V MES (pH 6.5), 1 % Triton
X-100, 150 mM Nadl, and then characteri zed

&ﬁrmunobl otting enzyme ass {9 E .,
andias, Millare B PERloZDY Bl Colb Pioled & ARHS-458F coraaio o Triton X-
fdnb@ctséé‘ beIMg/ ). FeF 1mn§/iuaro%¥ec%uta€n89 Q?aav we?ef

solt@éqzed (13ho+°cm10 W%BISA%WPH& 4)505?&&\6&'@ rﬁw—xoo 60
mM]ﬂléctﬂéfubbéléi@rU m de%ﬁfch%ratm m gg)éfﬁfy ﬁﬂ\ww@gsppwtrﬂﬁf Os%a m

caveol i1 n, wer e  sol ubi

orthwarmatq 5p;§mMNaE)1 uwbmlqmym and pmease irbibitersj@od 60

cenffhided SROPOR. FORIE Bor redt EVAGRIKGIR, Ths wepbRiilon in 2
fold Lagmmli sarenly buifes and senthfuged 445000xgi 5miok The aupprnatants were
use§entrifuged (50,000xg, 30 mn). For direct

I mmunobl otting, DI Gs were solubilized in 2- fold

Laemmi i sanpl e buffer and centrifuged (1 0,000xg, 5

PWL@DL% upernatants were used. 10 GPI-PLC/ D
© I ¥ é’if-PLD rat serun) was assayed according to

GPl"Hllld? [rameram) W@qggsayega@mmm tBiHesiatal. (1997 Bikdba. Biophys.

TN R e b A
in mmm hivpRSaPH, pHI0D 150 ¥t Ngh) in00 14l of 266 reblt Erisfipsieate (pH
7.0)and)1 & or?id i tof %8 ndin é?af E:r r%igs%é‘% hht %Z&in%ﬂ%ao the

subse uen rmnation o on b
reaaipn @y@dnlitloofof .4 anl b icd-cotdogio beiffarn(1Q oA hmpwya@kﬂ\lam 0 150

mM ;\Ngeq? a(? e)nm %6%%1 n@/l %n%@i 2G A g@%m“é\élﬁb&c
assai@slcﬂa dasdribad in (Marsa-Wilinobet alt(1895) Matbods Enzyrinh.260: 641-655

- by IERRUAH itk 8 of ishighPtaconitf aPGNIBh (A oMl 1 Bl B 50

TrisfiriG! (mﬂ |85ﬂ)l—ﬂ125 (’/pl'bmdet)P-‘iO ARG 50hMdE Thefor B0 40n ahd7 s and
subisfllent BimndidH ot i reddhprt adlliH TR YRE R C @.
ceremp) mdsaoglaocyteﬁl”éﬁé@ (228 uacnlqmua/merrﬁﬁmealo@h(:&mesp\gere
assévﬁgaﬁ?%‘méﬁﬂﬁﬁ 1@ bb%}rﬁggﬁlﬁro\@ge%c:ﬁf} gqr?e%te%se (AChE)
solutiore (12 Wimdlin he st TaxECl, AENEE, 144 mM NaCl, 0.1 % TX~100) in 100 pl of
20 mM Hepes/KOH (pH 7.8), 144 mM NaCl, 0.1 % TX-100, 0.2 mM MgCl; for 1 h at
25°C and subsequent termination by adding 5 pl of glacial acetic acid and then 0.4 mt
of 10 mM Tris/HCI (pH 7.4), 144 mM NaCl. Each reaction mixture was subjected to TX-
114 partitioning (see below). The GPI-PLC/D activity was calculated from the ratio of
the activities of hydrophilic aP or AChE measured in the TX-114-depleted phase and
the total actlvity measured before partitioning and corrected for the non-enzymatic
background in the TX-114-depleted phase (accounting for 10-20 % of the total activity)
as revealed by blank incubations lacking (G)PI-PLC/D.




10

15

20

25

30

solution (12 UmM in 10 MM Tris/HC, pH 7.4, 144
mWaCl, 0.1 %IX-100) in 100 pl of 20 nmM Hepes/KCH (pH
7.8), 144 mM NaCl, 0.1 % TX-100, 0.2 nM MgCl12 for 1
hat 25 25C and subsequent term nation by adding 5 pl
of glacial acetic acid and then 0.4 m of 10 mM
Tris/HCO (pH 7.4), 144 nmM NaCl. Each reaction m xture
was subjected to TX- 114 partitioning (see below). The
GPl-PLC D activity was calc2l ated fromthe ratio of
the activities of hydrophilic aP or AChE neasured in
the TX-114-depleted phase and the total activity
Othprdipagecassay$:ore partitioning and corrected for the

el i Lo the TXe114- et .
Rl e Ry Bl [P el oMo eyt yoina 2
radiplahelesbiplsin Wpplet emulsionasistestriest ih Addrtesy ef &) RLOGZ)CoDmal
. s ; - S .l ve. | pas
Aol aBelon 4 P S Ak ipel (P B R PN PR o g 25
miepl tritgigirio] ia Benled Strab dlrisiHCidpid BL5) 6 edisediam tagodesgchdliatd,
gy [ oss )orJ tibiotiecs .
160BM HEC} I Gad wih bl i SpesCthe b Rl =
recpisinebiil istsvh (sdirrirg 23080 roro it 259Q) wtithrihepHradistdd t016.5%5 REVWPLC
' . .0): ' ; . A e 1
s RPRUET oy pRtoptich of o2 S REIUbARHBURRIIE P B Br gl
SDEranddhirml pl0:08M GaChqvith bactsrial BCHRL.Gofih 50 atM Trs/HOL,i phy7.5, 0.1
o ° ] | 0 6.5 0
% BRARPER0 PTLEST €0 Bl el s Riialol™y Sidryr oy mpgrs0 %
TCHiapdIshibsenuenhtiy 0f 5 mi oDcHonforofmatbamdiV(6E38R21 Amavd).). IAfEr
i 1\ . - P in,50
cerflituodif Vo0, e iy o 296 lla oFfc it bt ater phgse -
1.38 sl was remexedt supplemsendet with 8&dnt ofd0 %BHMOY, then béatdd ado
E, . f ¢hlotpfor I
170 EpEH Rt IRER: Y fr iordall bt M odlelon s e wes
measured by inrzuhdtignoafidl omsofofd miePLIPdanl (Tfﬂ&%%ﬂglumﬂemxycholate,
- . nent e ' 0. .
01O, bz ) A B G o SR ST LA 2 oo
37°Ci Was reactiomivag éetmireated arud iywtl‘néx:%rpbessph a? agsmm} the gc-
I o5 P2 d-Qcubati.o . 0. o)
PLG T it BoeBa A iy R cinesBhorBicBpine. 20 og)
dpnsmol)in 250l aff4016k Hedes Ok fpH emtzﬁm(vpehmg ahd aabbdgat PLD.
ie - ofHl t  37C The reactio S
ey kot o 30.% of0rE, iobaetbbipe 8 uhERA Y BHAER o Fan of
chl%@bﬁbthﬂisﬂ)(%gb}a;ﬂ}ag@ahﬁmma?eg gh%phgﬁdig acid. Afttlar removal of
! i ne .- - n in
I M
were dilabsigeelli®a heat-activated silica gel plate and separated two-dimensionally
using chloroform/methanol/fammonia (65/35/4, by vol.) in the first and
chloroform/acetone/methanol/acetic acid/water (50/20/10/10/5, by vol.) in the second
dimension. Radioactive phosphatidic acid was detected by phosphorimaging. PLAz
was determined according to “Kim, T.-S. et al., (1997) J. Biol. Chem. 272:2542-2550"
with a unilameilar liposomal substrate consisting of 1-palmitoyl-2-palmitoyl-sn-glycerol-
3-phosphocholine/bisbodipy-C44-PC/phosphatidyl-glycerol/cholesterol (10/0.05/2/3, by
vol.}. Concentration-response curves were fitted using a Marquardt-Levenberg non-

linear least squares algorithm. When plotted on log-linear axes, this equation results in

sigmoidal curves (SigmaPlot software, Jandel Scientific).
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20 After incubation for 30 mn at 37C, the reaction
was term nated by addition of 5 m of
chl orof ornf met hanol (2/1, by vol.) containing carrier
phosphatidic acid. After renoval of water-soluble
material, lipids contained in the final washed | ower
chl or of orm phase were transferred to a heat-activated
silica gel plate and separated two-dinmensionally
usi ng chl or of or m et hanol / &#%oni a (65/35/4, by vol.)
in the first and 25 chl orof orn’ acet one/ net hanol / aceti c
aci d/water (50120/10/10/5, by vol.) in the second
Imunepresipitationreldiayaelin:ve phosphati di ¢ aci d was det ect ed

s@gu%aﬁ@g@eg%gb{w 5- %@g%&@ﬁ)g EBrABARG: BYHRABLESh b
progeiiz Amgpl%m andsubisequenticeaiitightion (10 POSreEs min)bEhe at e

su AR Spoib e A BT (1o o
proﬁemér@é‘negmaﬁose( ind/ ol @fsyﬁzmm T'ﬁﬁﬂ"@dpldd’l 4) 150 mM NaCl, 1 % TX-100
for %Qﬂa&a di m?nt{]n% ﬂ{b?&e%lﬁfe\fgﬁvag\ﬁ{ eascjtet\b'ﬂpthléséaﬂ% Buffer and

Leve non- 11 near squar
thealt\glge with mﬁmhrm 'EDti-ﬂ 66 aod fi haib' subjectad taﬁaﬁ-PAﬁEsperfonned in

oSR5SR pepipves

norafalived/mohdnmilodsak irhimunabldtting Gsth (anteavdudin antibodis pithe same

wer e ecI eared by incubation with protein
oiof B HrPBEE o B8 TuBbBlaen contri fugat 1 on ( 10, 000Xg,

5 mn). The supernatant was incubated wth

nt | veolln 1 anti bodies (1:1000) preadsorbed on 5
lm'ﬁ?%qbéqqﬁ’A/GSephar ose inl m of 10 mM Tris/HC (pH
Ponébt;deb&@pairMeﬂaﬁl SDS—%GE(wkf&lrarfsfﬂrreﬂl th pelyvid@lideheadifluoride

mop T Es SH 'S RECPTEES e A Horerend Pabing B e gha2amy Mol
Cell.iBhal) 2% 455@#%??Mabb?£a§nmswé mbtmﬁtsd Iantlicfh@eollnd
120G AR 1 RGP Bl 0 e AL A g amti-rs-1
(1: ;mnmgmg?gngs (f)dmmhgb‘lsﬁﬂti W@Smélh’gerrﬂ:ﬁnlelsgivﬁré Mdubgtied \?rith f
horgHguRE R PHHE e FoHRIb Sresnirwgont s A cosol bf ol dof
rabbiy IfED3-:R0CFantibbdiet r el el protbisavape bigualizgt ibgesanced

| uori de rrerrbr anes using the semdry procedure as

Ghe&%! EWRESEEN%n Ml ler, G et al., (2001) Mol. 15 Cell.
Biol. 21: 4553-4567". Washed nenbranes were i ncubated

veolin-1 (1:2000), anti-pp59LY (1:1250),
TX-?R%.Paﬁﬁowag 500), anti-5'-Nuc (1:750) and anti-1RS 1
Pelleted he/lcDIGs (10-50 pg protein) or (G)PI-PLC reaction mixtures (0.5 mi) were

separated into amphiphilic 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/HCl (pH 7.4),
144 mM NaCl or mixing with 0.5 ml 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/HCI (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 pooted upper TX-114-
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(1:2000) antibodies for 4 h at 15C. Washed nenbranes
were incubated with horseradi sh peroxi dase-coupl ed
secondary goat anti-nouse (1:2000) or goat anti-
rabbit 1gG (1:4000) antibodi es. Label ed proteins were
vi sual i zed by enhanced 20 chem | um nescence. TX-114
partitioning: Pelleted hctlcD Gs (10-50 pg protein) or
(GQPI-PLC reaction mxtures (0.5 nl) were separated
i nto anphi philic and hydropi [ic proteins using
partitioning betvveen TX-114- 25 enriched and depl et ed
p@la ﬁ' accordi ng to "Bordier 1981) J. Biol,
de %‘in" gnpNerganeaspEacfor BW%@E’@M B Activityrpr precipitated (15 %
polyeﬂﬁarl@rﬁi glycovaddo)(far %S-Iﬁf@l_ﬁ%a_l%@/ HCQ (pH 7.4), 144 nM
mxing with 0.5 nm of ice-cold TX-114 (2 %9,
respectlvely After |ncubat|on for I h on ice, the
Glutbsd warspvRasstayered onto a cushion of 0.4 nl of 0.25 M
sucr se and 25 nmM Tri s/ HCI on ice. Phase
Glugoss frapsrat ‘M%%d'%tﬁme%awewbﬁarmew b ab At Cell
Biof m exepnR7ee Bymohasﬁﬂri S O{ - £ Dwa she@da)pocﬂ‘e%%thfze
@cfltég%n of t (i\é r TX-114-enriched
deof Tt 15 ose At Bneksoar. ($3Himitin S0 ipeitians foramin
atmmfﬁ_@%&ﬁél%écfr?reééncélﬁﬁoﬁ ARstnAlli gctivity or .
precipitated (15 % pol yethyl ene glycol 4000) for
SDS- PACGE anal ysis. d ucose transport assay: 5d ucose

M|sbé|@ﬂ§@g§[§romrg§t erm ned as described in "Miller,
al ., (1994) J. Cell Biol. 126: 1267-1276"
}\Kbh Cgll. Biot

E'ﬁﬂﬂemfe%\ﬁa%pemg@sﬂ@smdwaswzm@ gaby (2690
20: dPOET Y[ Zap% H]\ﬂéMétén%nﬁéd gé)rezé\ﬂ fa'o?aiyc&:‘aggrgldo%%%m NBD-

portions

FA Eﬁ@aﬁ@)eb%d ﬁ’ﬁ%%H’@éer@'f'o"ﬂy”}ymt%q/@@@M@Sﬁ&ﬂ%ﬁrlh@j in "Mller, G.

et aM @gsﬁ)l BIOGHHMD 95 qmshms@ G%L»Wa& QEEH&fHd' Wbryeﬁa heling sy f

rformed descri b

solubﬁnzed plapma rmrabrane@ oF hoilrc@gaamsﬁo g proigig)kwith G- [ﬂP}cAMP

| and%bgéqnenﬁﬁ&@hbmhggaﬁga@ﬁegérabeefrP*Mt%r fd. Léi?%fS@@g&) NBD-

|soprotereno st

it omfgr e‘é@ -85S i Bellug.raP and AGRE adlivitiestwere megspoai) |
acc&ﬁﬁ{g% “Elﬁakﬁﬁ R. 392455 (]@5@) Bio n%' K%ﬁyéj %E?aci%) %3-3(}2”r Protein

phot ol _abel |ng of sol ubi ranes

rﬁ%fﬁwe@suscrﬂ)ths@%l)w@ﬁ éﬁtﬁa)'mwatm gt frgm [AlgreaRockierd, IL) and
BS@?@E@%\D&BH sEAHRR GDPAGEONAS pd bl Beflg pRec L8 (Novex,
San Diego, CA; 10 % E?:s-Tns 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).

GP1-2350 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-PLD was monitored by their incubation with partially purified solubilized
GP1 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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Bi ochem stry 33: 12149-12159". 5'-Nuc, aP and AChE
activities were neasured according to "Eliakim R et
al ., (1990) Biochim Biophys. Acta 1355: 293-302".
Protein was determ ned using the BCA protein
determnation kit fromPierce (Rockford, IL) and 20
BSA as cal i bration standard. SDS-PAGE was perforned
“using precast gels (Novex, _San Diego, CA, 10 %
Bis-Tris resolving gel, norfnolinopropanesul fonic

aci d-SDS running buffer) Lum i mages were eval uated

n a. Luml e n m | nager software (Roc
hY%Pa@H%*éﬁe@gnfﬂﬂ ﬁ‘gwe%@ﬁlarﬂ@aq'u&le@g%%ﬁé’éanﬁ%pgasﬂwmg,estwn
migiReesiatek todhs otk @ﬂl*rfrd)t@ﬁls Wsﬁﬁtér@?‘neﬁlﬁ/rﬁéﬁﬁ@emem of the

ecul ar nam cs

Ph hor |
oG BRI G e delaioorigpletad s vaRl bddhperieriea and i the
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gb r]t ain View é é
bagtgfial, azB‘PFQjF?l E\Rﬂtsﬁ"'ﬁ'? Eff2 yith gpparen ngftq,rz anﬁé LM,
res@ta.émty GiP1.2B56 2186 Bloeked m@rratfacﬁ,sbcgfe GPHRES with legr& 83-0.5 uM

T. brucei G@ -PLC and 30 rat, serum G2
s @S BRI PO SO hASH RS embrange: D o1 el s and as
sulistiatd, NCThES Tb ldbtdohgtfaie tHeRledVagh %p@@rdﬁpwheaéa%dbwé GPEPLC,
congl ti éBE |§0 h detergent conc.) in the
we \isgd tha-@Pbprosi, ool wgp%ﬁélalﬂ PaFGhaRANYses cpevisisy.
spHeibisiasts ahidhyhadtbaen hﬁtabbh@éllyaébeléﬁ’ﬁﬁl@ @bl[“ej -fAdkitdlr !ﬁ&t%d’ilon
anchor in

the | t
witg s 15616 gnerafoBeat e diambic B4  iolabeled Noman of ned Woich
waﬁﬂﬁmdﬂé;ﬁéﬁbmdd With Hﬁtﬂ@ﬂlﬁéﬁiﬁbdf@g rAiS& a@'ﬁs‘f BIFS ifédricéhiriltion-

he de h
ands B iepeaant el Sote et S 1o LU oot goperaton of a
GPPPFAsIA 14k rglfaﬂtpéuyn&amseé‘aﬁﬁcérbmnﬁ AP cbhnfirdb th&Bkpréssich of a

| nhi_hi t ed bact eri al typanosoma and serum

GP-E1-61in Biep'esip membang dBEYSs- 10, 2 and 1 NM
N@ipﬁﬁst Salstivity @Iﬂpl&%@@ v@ls%%c#?écp @é@@rai H@utfa@‘hp&‘éngﬂélt oL,

PLC with | C50 of using as enz
LP eC’&T‘B‘Eﬁ"‘FCi Pﬂé‘éi’-"ﬂﬂ“&%ﬁ crf@rfgmﬂ é@eC'ﬁg@DI(& GoD)tiom wyious

- sotﬂé’é’a é’éSwelSé@ﬁé\)’ rﬁat RChE\Qb‘rﬁch W@redﬁmﬁ%rtébﬁefaﬂ@vlﬁ @Sélled

eC| ficity of the adi pocyt e - use

caty ¢ {5ied dee nfé@&mf cambrp%ﬁegtfdfwﬁf ga@mas 65F) M} which blocked

the HRERYIAE tr9gantRom %
e 96a gh gé:gm @\ﬁ @it %w{yﬂ%ﬁ: bﬁefb by 60 to 95 % (Fig.

|1
3. P Ak ol R oS ety qp@ﬂg?ﬁﬁ%adawfuczﬁ?» tecary-2-fuoro-
scytmﬂmm omo@aéyl%ssdiﬁ%la% Nﬁfl-sl' .ﬁyg iné)s LGB
|mmn0 reci |tate | es ral Sed

dodggalphgﬁphemﬁ acidmelbnesht (%er?@ﬁm é-ﬁd atmﬂiera@ﬁ@ Y§BHmoderate
eﬁé&%&éﬁ&tn&éﬁl@t@ tﬁ@bd%&%)f@bpl -Phe i @fd KighisR eB8h&Hiration tested,

onl;?, but mhlb:ted theI bactetial 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 substrate recognition between bacterial, trypanosomal and adipocyte
(G)PI-PLC. Assuming that the latter operates via a clP 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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GPl -protein |acking fatty acyl chains and harbouring

clP confirns the expression of a 15 GPI-PLC in the

pl asma nenbrane of rat adi pocytes. Next, the

selectivity of GPl-2350 was studied. Several neutral

| i pases (HSL, PL, LPL) and PC/ Pl-specific

phosphol i pases of different specificity (A2, C, D)

fromvarious sources as well as bovine AChE, which

were all known to operate v#%a the so-called catalytic

triad , were not significantly affected under

condi tions (50 NI\/& whi ch bl ocked 20 the bacterial,
stwthsaﬁa%mmen&w mCRAetitife medgoaption, Galf-radng inbibign of

aét@néi%n&/‘trﬁiﬁérﬂ)sonﬁi (G)ﬂﬂPLQQny'CyFﬁlIZ?;‘!i@%vg% oﬁﬁ%e‘t%l??&rersed upon 10-

rbouring open instead
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corﬂﬂ%t %Hib'obﬁe ?ﬂcb Ris t}ée@ad ﬂrﬂﬁ’ 9@ %NP@PF%HUBrE)r #idisolation and

hyl ester (GP , noderat’e to ver

extﬁﬁ%i\é@ ‘é{ﬁ@ﬂn%%f&!ated qnbs's\!dfpplv@ gleavage faveard gupitied s@ubilized

ACELAT i st PR 0 Tt
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expipiped BY interagtiop of amphipsilic GF41235Q with n@lﬁe Altaen
ma?%ﬁpébsé frﬁﬁs‘?ﬂ&r\rﬁaté'a%‘o@rdnHMnHQrgB "(ﬁar%‘?éng db%fén?@&]ﬁﬁﬂb e

i nvol Vi ng eneratlono st abl®e ‘or transi ent
active site 9Elhﬁ@dm¢éﬂp 1R LiSo hlgwouich be indgregtingde kpowwhether the cyclic

I | t | et ween
phéspht@ AR CPRSEIR dphBd hERRICILATAE bl pic
GPA@%WIﬁ%&lnaﬂmt #nd g!mqmdeolpdwds&eavage of GPPproteins in isolated

Dl@@é,ﬁﬂ%{g&,ﬁo@m on basis of 30 prelimnary kinetic
dies, 1t nust be assunmed that GPI-2350 acts as

OrgbRst the peservasinisHetanop kL GEI-3350M i Heaveigioas G- proteins by

l
RSBl ERABY OO ET Mfch ol S r et sopor
cornldexesae@tgmeirélr@eﬂe@gnd BiGs ceapectively) it nayt wesstudied thi efficacy

of QEOURER | MBI HEBIAEA e Bk a5 e
DiGsoHih @mg?mpwmaenqwrﬁmemtmmsﬁubsttat@ (Figf 4}t heusolated rat

ad[b @ r gl::&e@lﬁw g%t‘%t# Qsﬁwgﬁsp&éa\;aég Epfﬁgeﬁr ea C%Cﬁ’l
anCB@P pwrngnltome:pamhlph@c-lt@hwbomﬂimnaemms) VR ehmmaeed by
bot QiR ARIE ) PRFLBT & i BNteYpedy Sy REARIC e, A=A
sﬂlﬁﬂ@tmndeasmar@ﬂvmepdahaDlﬁﬁ preparesh fromthese nwea@d
ad'%@g e%rcp‘)’ 7l eﬁe@]ﬁédﬂ@@q(ﬁﬁ‘gﬁ F&t%el:rk&glygp the %%ﬁ%ﬂ% s

ternatlve
activaigr dydireet mt@ahoraﬁd‘uoajea paeparenidrqn;mun@treaiert aépbt)ytes with

o Y RlsSb 245 PR il 3501 AP P12l AL AL v
as glipegpiride- and insulin-stimulated GPI-PLC actlwty in concentration-dependent
fashion to lower than basal and similar levels in bath isolated hcDIGs 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 ICsp for inhibition of the GPI-PLC when
assayed with intact adipocytes (5-10 pM, Panel F) was higher compared to isolated
intact heDIGs (1 pM, Panels B, D) as well as solubilized hcDIGs and plasma
membranes (0.2-0.5 pM, Fig. 2). This may reflect impaired accessibility of the catalytic
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10 phosphate bond of GPI-2350 is opened by the
(G PI-PLCOD. GPI-2350 bl ocks insulin- and
gl i mepiride-induced cl eavage of GPl-proteins in
isolated DI Gs and intact adi pocytes: On basis of the
observed interference of GPl-2350 with cleavage of
GPl - proteins by adipocyte plasnma nenbrane GPI-PLC in
vitro when both are presented in separate 15 conpl exes
(detergent micelles and DI respectively), it next
was studied the efficacy of GPI-2350 on basal and
stimulated GPI-PLC activity in intact adi pocytes and
site gidha CEGPLBIfFaCRI-235 @ wheyenbeddedwithirng¥minghe plasma
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chal® E}bdfﬁér%@uﬁy le‘tlﬁSﬁ&t, m'td“ﬁél-EBfG ?l'éﬁg%r {rﬁlﬁgd@) gfeeﬁggﬁgn{ hfb%ne

untreat ed
(coBiSig BO.5R %6 Pl el planed) wac%mmmmdeemmmh opditiah
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dO'T*@'"ﬁQf/\B‘IGSt han basal and sinmlar | eveI s in both
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protein substrates.

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

It next was investigated whether inhibition of lipolytic cleavage of GPi-proteins affects
the localization and stimulus-dependent redistribution of GPIl-anchored as well as
acylated signaling proteins within DIGs of the adipocyte plasma membrane. For this,
he/leDIGs were prepared from adipocytes which had been incubated in the absence or
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menbrane and GPI-2350 is likely to act as
(conpetitive) inhibitor of the catalytic site of the
GPl - PLC (see above). Rather, it is conceivable that
GPl -2350 via its dodecyl chain spontaneously
partitions into non-Dl G areas of the adi pocyte plasma
menbrane (conprising 80-90 % of the total cell
surface) simlar to detergents which partition 10
preferentially into the di 28rdered domai ns of non-DI G
areas rather than liquid-ordered domains of D Gs.
Under the experinmental conditions used for the
preserwleat Gi-2860 pri@sio shallgnge with glimephide aed thedbtariyzéd ddr the
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ainfiphidey 3ot 3 Aol ihne SRR P 2Rk 0T - e
dermdmtrateartlna_:tm@tem intiibitionrof theSBRALBLG spéaificedly mtddfetes witle the
L T e e S T e R R
Geadranidgpps T rrorh bEDIGs to $cDIGk eathersthd ahusels aeneralrend urspecific

chaggafmﬁggﬁ%&@ Q}fbh@ | ocal i zation of the GPlI- 25

_ ein su 'GPl -PLC action in rat adi pocytes
Nexighe ewpchamismivers stetied untédytrigothe qlitabiAt caunssh melatidnahig between

PP B SR PR Rol s o B b s
andfufr uGBleayeEGEl-potakis aretastuabpiramsodatablbi I Gsdn sémdiated

so S AL AT e SRR Rl AR B
2350 laad dhkrpaheylerg el vetnasuliar lghneplnEmrTh‘ehal rsountef HydRIphidlic and
o RN A BB e M B 281 SRS HS
plasmzﬂlnbmbgmem Ithi@ISIam! ﬂnDlGd evewdeibhnme@bﬁtmm gamtitionlrg (Tab.
2). ﬁ%gﬁg}{ﬁ tﬁ 's_qsa?ﬁ/ gsrmc? m?ﬁeep?tglgtfyﬁlmepmdre 1€q % éar‘E i%greglsg Pnal 'ng
hydrophilic GP!-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
hcDIGs, 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 GPI-2350 demonstrating the lipolytic nature of this amphiphilic-to-
hydrophilic conversion. Thus, hydrophilic GPl-proteins generated by the
insulinfglimepiride-stimulated GPI-PLC at heDIGs remain associated with heDIGs 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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redi stribution of pp5gLy", Ccel and 5 -Nuc from hcDI Gs
to lcDIGs in response to glinepiride as manifested in
the 3- to 5-fold increases in their anounts at |cDl Gs,
5 which corresponded to 70 to 90 % | osses at hcD Gs
conpared to basal adi pocytes, was al nost conpletely
abol i shed in the presence of max. effective conc. of
GPl-2350. In contrast, the relative enrichnent of the
hcDl Gs resident proteins, cdveolin-1 and IR'S, at
hcu Gs vs. IcDIGs as well as the simlar abundance of
glucose transporter isoform4 (dut4) at hcDl Gs

he
Fi 'gaﬁ?d"’qsdBP@étedB%f'}?'fdmclﬁﬁ}’%"%\oés-rﬁﬁ refieqted indtie By toi4rfold

cle@iedTRPEE isihe aﬁlmmmmtc bilthﬁaite“ré@ HM l'eGélQH heln b filic GPI-
pro% resence of GPl-2350 denon tes

ReoversHl il (cBICs bu hevhdhe dsﬁeompke@e!y aummaged by GPl 5350
(TablB)elf &Jnﬁﬁst\/\’tl'fehnédﬁﬁqncﬁicbﬁﬁbHéraﬁ&%ﬂ% darﬁlfcéy‘ fJuBCéEé‘PQnd aP

of ‘certajn [ipid-nmodified signaling telns
WaSREPTPRRISH hyd very "\Oﬂéfmf% borease ('@ordermf@@mf@am) of their

amﬂﬁ;blﬁlﬁﬁc&fh éﬂs é%%bl@%s&ﬁﬁ ' \(zl*tt&h a&é]ﬁ%@%bl' ié?ﬁn the 2 presence

ructure he Trechani sm

of Gtﬁlt?@ﬁpyﬁ'hﬁ'f%ﬁp befpéﬁmwuféiad ;%ﬁplayeﬂ the walﬁtq@n tb@tvm%hstlmulus-
dep@?ﬂierﬁ hﬁol?ﬁd d:l@é\fa@@ @nﬁédlﬁftﬁﬁtﬁjnrbfrtt?&ﬁ a% d}ﬂ?ﬁiﬁd \?]nglohs,

whet her tlca Iy l eaved eaved

exclapivelyy witl ng "a?%r %ﬂi}atl\reydlffer@ngesﬁabea) fakarctopether, GPI-PLC
actlﬁéﬂoﬁlfbﬁt?@ﬁratioﬁ %'n@%@&rﬁ@htt&%ﬂ%&%l@ély Ee%\g?& ggﬁ-vprcgt%@a at

es were incubated

'hCDé(ﬁ%i'st’ﬁﬁwrmhméﬂgw with insulin or glinepiride. The

annunts of hydrophilic and 20 anphi philic versions of
-proteins, 5 -Nuc, aP and Gcel, recovered from

'nhtbat%l of tfpﬁ GEHBL Gintererre with feiiesodialionief GREsnekored and
acy!@%deé‘ g’ﬂdﬁﬁ? pﬁz\feﬂ%fréx%dcaﬂ?éélﬁ'ﬂ tioning (Tab. = 2). Treatment

Insul i n and nore potently &Slrrepirideledto an

Th¢ fﬁﬁifsérgwon &f sigyaiing mteﬁne from h«;ﬂi 40 IoDIGa inplabedipocytes has
recem%éan Show ok a@ﬁmagﬁh%ﬁg{ g@fagfap I*?egrr]rﬁé’a}\%oﬁ,%ﬁoand

denonstrating efficien
activatiopoed itwasiBvestipaled IthewpldﬁtﬂveZ@L@Bl netaonshifebetiveen

dlssbaﬁﬁ&?ﬁﬁn'oﬁvéﬁﬁﬁﬁf@ﬁ% a0k s Lﬁ%m@pbh&den(ﬁ?éolgﬁcoélgé@a‘ﬁ?%ﬂ»

detecte , eXxcluslive
protgips in @é adipaedes by inhbitagBRIgNLG and sehssiquens analyslsmé theane

mterlaeﬁéﬂ Wi ca\Béﬁﬁq of 6RBY &hd Pp5gT &g@@gsg kﬂx&y h?wf fﬂeﬁa{er

val ues in resence denpnst
(Figy ﬁi)pESh?mS@llmz{B@rﬂ Yorandrgligepirisier H15-85 %) insluced maacpmmcpases of
otfen 358 e Tith SRR B ol B ik B PR eild nc
SOIUH%;EP@C[N&%IQ{G gowpletely abrogated bydBIPIe2350i (80 aM; Kig. 6¢c Bhoel A)
with TE *elffg'sfoﬁ?ﬁmbaﬁeﬁ 'BZ"ﬂ'ﬁ’s PokehBfis Srhilc? %5 B-PLEMMibifidn by GPI-
2350 |n intact adlpocytes (Fig. 3). The binding of the scaffolding domain of caveolin-1
{CSD) to the caveolin-binding 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 frigger inactivation and activation,
respectively, of the signalling proteins in in vitro assays. This implies a regulatory
function of the CSD-CBD interaction in signal transductlon operating at plasma

membrane DIGs.
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gl i mepiride-induced redistribution of 5 -Nuc, Ccel and
aP fromhcDIGs to IcDIGs (see 28 Fig. 5) was
restricted to, their uncleaved versions, as reflected
inthe 3- to 4-fold elevated levels in the
anphi philic but unaltered low levels in the
hydrophilic GPlI- proteins recovered with IcDl Gs, but
neverthel ess conpletely elimnated by GPl-2350 (Tab.
2). In contrast, the insul #-induced generation of
hydrophlllc 5'-Nuc, Ccel and aP 5 was acconpanled by a
ry noderate |ncrease (border of significance)

Inhll?ﬁ@n pf tha GELRLG inirat adiRpsyies sevneegplatasdihe @etalac?hcwcﬂwhf &h

a8 biesotduegat ed in the presence of GPI-2350. All
ree GPl-proteins studied displayed the correlation

SUB@@H&@W § wamstugied wasiBerdhe differasdphatiests f SRISYC inhipition on

Rstﬁﬁ}h%?ﬁe' ﬂ?iébbﬁﬁiylﬁﬁoﬁ inabEpanE® Bl BBitin &d\@tﬂﬁ%pﬁﬁ% is reflected in
excl usj vel only mnor_quantitative differences

theif mﬁFﬁb"""Zﬁct'V'héWéﬁsqhﬂé@ﬂﬁ@e"s{ﬁq”}% dsolatgd zatradiprayies Wease

profiERET Atk OPI-285h BAGS ehallenge vah eﬁﬂuéi%'hbfﬁ:h&aédd/th@h @gya%d for
-protelns at hc DI GGISfe ui r ed g}ll’fﬁlrl

glugog® Frensmomr@flsqmetemol-mec%'w@h@@r(%@ i hetsﬁ@ulatlon of -

 gluddsé ﬁﬁﬁép’t‘ﬂ A iRhibiGh bﬁ%@ﬁ@fe%o@ﬂﬂuc@ﬁﬁﬁdﬂs%ﬁblﬂﬁ@dthd&uas

proteins from caveolin: The redi stri'buti’oh

Impalrf%gha|theh@re§$raﬁeeqfrﬁ%°lf33§ﬂﬂrheqncatr@t@ntdme@entﬁaﬁfmn (ICs0=2-5
pM)gglnmmaeﬁcdma valfse@t 50/ M?ben%@éiwhﬂgq gm%esmaeam ed

their dissociation from caveolin acti vati on.
conmltaﬂpm—r%agn%m‘#s wereehifteddo g right gad bame flattened in

coqu%'cﬁhél@-ﬂ%Qinﬁhl RENHRSTof tHé mm@tug%&putmgﬂ (5 uM) compared to the
caveolin/activation and stinulu epen ent

absencgeRf a’g‘éb'@f 'GPPthﬁﬁtdﬂ%‘J"ﬁé‘t'mH’aﬁQ'ﬂ Ofeai'ilﬁsilﬁ@)itaé@m? and mhubmon

of léOBFHté’rbﬁél TRl TIE&%IQ %;l‘lﬁg‘n@iﬁgq&%&ntﬁg g?%ﬁuﬁgg{c&ﬁﬁaég to

I nteraction wt caveol m as

glimepiridpvere redudediGRIF2IRDYIupte 26 and Bde, r@)spethely. at 50 uM
onlg}nqy‘ n%ﬁ'heéé”é‘ff&?én%l %H%@ﬁ,%f 'Gﬁ'-@L@ @bltléﬂ @e?éco/ﬁf irirfad yged

| osses Lm an

- analygis@bthereffect @ﬁﬁlﬁb%ﬁ@&%@ é{tf@;tl%Qf isepederenphindyesdilipslysis by

glm‘%@ﬁ"de 204 %H%h‘n‘l ?«ﬁgn H@E%d%&&eﬁw NE L5 'Fﬁ |ﬁ§é§8% Sgcé}bil from

rat qchmﬁ é»relg;eledrwﬂl@, ﬂ%@ﬂl@iﬁ@gsaeggfagv avid dr’erwail\!@mF lgPE):The
redl{sﬁEh EFL ogﬁﬁt Sﬁl?@ %ﬁ%ﬁgg%lp? ltT% gi:@&fv Pﬁ Dréduics being

relegsadionm iﬁomrot%rem})lnqll@edwéln@m@ Iy rﬁsmrﬁa m wcd%amgw (CBD)
cont BB ApBIRL - B g SRR o
of 50¢iM glimepiide (Ravelsde ). I isoast rinsuinjnhihiiomef N3D+Fﬁc@@és
deghiatiél BRANcts)RfasY WdsHRp AR RAIP L%, only, by GPI-2350 (50
pM) accompanied by a minor increase in the apparent [Csp for insulin (0.1 vs. 0.3 pM).
The specificity of these GPI-2350-mediated effects for GPI-PLC 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 fransport 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 GPi-proteins within DIGs . In rat adipocytes,
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respectively, of the signalling proteins inin vitro
assays. This inplies a regulatory 30 function of the
CSD-CBD interaction in signal transduction operating
at plasma nenbrane DIGs. 29 Inhibition of the
GPI-PLC in rat adi pocytes downregul ates the netabolic
activity of glinepiride but not insulin:

Subsequently, it was studied whether the differentia
effects of GPI-PLC inhibiti38n on [IRS-1 tyrosine
phosphoryl ation in response to insulin and glinepiride
is reflected in 5 their netabolic activity in insulin

disupfieyeef hebiGs by Fnlesterobdepielionasing m#+CRdinssyation oidreIG
ec BBk 49 00 o GRS, o bl o i o
synthedin §gaids PHed! | led fo proneunced indhenses of 5t $idtBIGsRang glucose
i i | Y .
vafihp BB (e} 0 lrecHAGRG HERRRR 20 g eyt
CBRPistimglatedosiucase trangpelt widliput aoncemitantisdudionef SElic 2350

_trari'tsgbc;éﬁﬂﬂ%%[?]l@si. ?ﬂé@ﬁﬂ%@%en@ﬁﬁ@%@&dﬁgﬁigf figh, e WM-known

ower than control “val ues ( nséquently,

inhipitien gf inprlivi recepdor angrRSnt dephosphardsiimmbiethedyiveise pbpephatase

P T ' LyeL 141 caur se
'““'E?‘“’h%??%?ﬁ%‘?ﬁ"ﬁg\”é gkt stlal sl Pl R sl h3c0
phosphonlptianohytiediBRR . Stipulatipsefinssher IRShiyeding phosphorylation

! : : P and
nor SR fanspoftT ot 3) B WBLe 2t o6l ol ANRAR e 77
presence f SPI-8Be0 mpling theh thew il aroseripk iethetgiuctse transport system
ji ey C d by GPI-2350 by up to 25 and
ata%,d'@?%@%tg%é?% f'ﬂg:twéo pM  only (Fig. 8). These
differential effects of GPI-PLC inhibition were
' | ysi f th ffect of GPI-2350
Deét‘cﬁg@n:ﬂg%qlgy analysis o e effect o on

tion of isoproterenol-induced |ipolysis by
Tahy 1} Ghgrpetedstics 08 (G)REHACrinkibitans neasur ed as rel ease of

) q _ > ¢ .

Tt 2 EA St PR ot ok B LR LS orf b JISNBREN T Rpolyicaly

clegveti gnd ghncleaved GBI-prettinstat &oDiGs, diNGa and totalgilasi@Dniebranes.
¥ Ac . : Cdat L :

e B o e B B R ek B rdloea by

varipessipeulinemimeticistimali in lmbjadipesybasnt r at i ons of gl i mepiri de
(1C50 = 3 NM was conpletely abrogated in the presence
of 50 pMglinepiride (Panels A B). In contrast,

‘LegendafioiTableshi bi ti on of NBD-FA (and degradation

products) release was inpaired by up to 25-30 % only,
by GPI-2350 (50 25 pM acconpani ed by a m nor increase
Tabien1:tGR-Rlgp af kelIG @B fabadiposytds, GP(-PL-C fumn TObaickignd PI-PLC

from B. bereus were incubated with solublilized and partially purified bovine erythrocyte

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

(0.05 pM — 1 mM) of the inhibitors indicated under appropriate conditions (see
Materials and Methods). Cleavage rate was calculated 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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The specificity of these GPl-2350-nediated effects for
GPl -PLC inhibition was confirnmed by the failure of
inhibitors of rat liver PI-PLC and bee venom PLA2 to
significantly affect basal and glinepiride-regul ated
gl ucose transport and lipolysis (Fig. 8. 30 Finally,
the invol venent was investigated of the GPI-PLC in
signaling pathways of insulin-mnmetic stimuli other
than glinepiride, which are3kither dependent on or
independent of the redistribution of GPl-proteins

W thin n rat adlgocytes 30_ disruption of

Takler: @olatyd destaclporupo e prates énmins 37 e witmubor with GP1-2350

(50 myéﬁd/l%h %ugétea *(@cﬁhﬁ 37 ROGR Y absBAdOor lméfence of Qllmeﬂmde
(zotm%ﬁ}@n- salt-/NEM treat nent or occupancy
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IcDI%M?eS@%pﬁfed%nd Hﬁtﬁm Sbjdctdd 55aM ks BAERRSy. The "’\"3@@134 Bnriched

activation (Ta . In contrast, sodiumorthovanadate
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GebT ﬂﬂﬁi&%fﬁnd\ﬂléﬁéﬁhﬁ) ‘Wé‘ ﬁﬁﬁhﬁt@@f ah@ﬂiﬂ)ﬁﬁlb ahd %zeépfnm:‘ &Pl-protein

transl ocation to I'n agree

- wekerglqulaiad mlatye ftathei %whlﬁiml@ \Wéﬂpﬂ imitetah plaswe; membme@and

hcme.s,u}ésaeét%epﬁ@ba.@a %hﬁ%éal Q&BB&?&*WW& éﬁééﬁ%g%vgw 19350 (set

¢ rosi ne hat ase bitor,” vanad
a ,(ﬂ‘él’

By Urﬂfﬁunaﬁh)aifh% Feceverweé tie hyrrophilis: anck ampliphiic GPI-proteins
frorﬁ 'h%E)IP@Q btk #0168 MBYe &rﬂﬁpeﬁggg undef ihg%ﬁédsoiﬁcﬁatleﬁ ichRéfions.

IRS-1 tyrosine pho ['ation
Megrah Shbefat fepghs lr@pp@)dmheebnsubamm wﬁhscta/ﬁtf/masufemems/gel

run? ?béﬂﬁg@}%cr aH‘ presence of GPl-2350 inplying

Bee! taI k to the glucose transport
system at a p0| nt downstream of the GPI-PLC

TR gl £ OBGSRL !

Cycbidlerftélpl(ml&é?[hﬁﬂ ) SBBY), GRDPHA00 pllaklectadpovatiani, followed by

wabthRPb bGREblortTENEA BPdy HBFL BRYECEh Ao, gt

ort?@fvaeadateﬂ B, -123150) tmpﬁn {NUpgfmi affshindelowan imniteaimenbsith 0.5

1 NGRA U heodiEHER ) AT UMl BICh i ool by

additiein- #FIET 10 f After Rddition obEP 2350 H0n.04 final ©oné3Plo diethdlf afithd .
adif8dyteLusdBAsibN aftHdrther incubation (60 min, 37°C), portions of the cells were
assayed for &’-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.




from B.

partially purified bovine erythrocyte

human pl acent a

I ncreasi ng concentrations

aP in the absence or presence of

(0.05 pM-1 mV of the

cereus were incubated with solubilized and
25 AChE or

i nhibitors indicated under appropriate conditions (see

Mat eri al s and Met hods).
fromthe anmount of hydrophilic
recovered with the TX-114-d#¥pl eted phase upon TX-1 14
partitioning. Means + SD from at

i ncubations with 30 partitioning/enzyne assays in

Ta@@édrupl|cate are given.

Table 2

370 without or with GPl-2350

Cl eavage rate was cal cul at ed
AChE and aP activity

n. a.
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Tabl e
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gl | rrepl 1 ¢ v adi cat ad
Total gl Ibu%[éwﬂe nﬁdﬂw'téoy I%“T”NQEQ @E‘bé‘# ’ggp@/'] dribition
prepared and the%atmhphdcted to TMXe&L4mMrtitioni N at1 mM
CYUCT S ET 5 f afrc—depleted—phases

GP%?LQ' u?'gﬁ% az Vi t y-#readur )

: mﬁpphﬁbsafflnity-labellng . The anounts of

aRgr Ry droghi-e—Et—Rretreip—pere——¢

GF%pPﬁe a hiphilygsv rsifo Rsrﬁgtctagg
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15 cycl odextrin (m13-CD, 10 nM 50 mn),
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sodi um orthovanadate (1 nM 15 mn),

15 min followed by treatnent with 0.5 M

subsequent
mn),
(10 pg/ni,

Pl41 (10 NM

CBDP (300

15

trypsin

NaCl and subsequent washing) and N-ethyl mal eimde (1

mMvi 5 mn foll owed by
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addi tion of DTT).

After
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of the 20 adi pocyte suspension and further incubation

(60 nmin,
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in5'
arb.

370,
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O her portions of the cells (after 15 mn
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assayed for




i ncubation) were assayed for glucose transport which
was set at 100 arb. units for the basal incubation.
Means + SD of at |east 3 independent cell incubations
with activity 25 neasurenents in triplicate each are
given. 32 Table 1: GPI-2350 GPI-1793 GPI-2349 |CSO
[PM inhibition ICso [pM inhibition IC50 [pM
inhibition %at 1 mM%at 1 mm %at 1 nm6P1l-PLC
0.2-0.5 95 + 11 n.a. 42+5 f3a. 27+6 adi pocytes
GPI -PLC 2-5 85+9 25-35 89+7 310-390 66+8 T. brucei
-PLC 10 - 20 75+8 11 0 --140 70 + 10 n.a. 24+5 B.
Ttb reus 33 Tab. 2: Treatnment of Rat Adi pocytes Basal

Basal Insulin Insulin Ginepiride Ginepiride GPl-
GR}~2350 CGP| -2350. 2350 hydroph. 72 32 145 2_+1 195 63

PM hydropH. 134 73 348 Heatmentef Rap Adipamvtes a anphi ph
1002 1121 53&5(3111355615 IHéuI
42 31 72 93 93 1p |cD|Gs“5npﬁkhﬁ'105 TB%B@QQ q%@géh"de
599 174 GPI- GPI-2350 GPI-2350
2350 |
hydroph. | 742 342 1445 | 241 1945 613
PM
hydroph. [ 13+4 | 743 3448 [ 812 48+10 1042
heDIGs
amphiph | 1002 | 11241 | 81417 | 11922 35210 1241413
)9 1 9
Nue [hydroph. |4%2 | 3+1 72 |53 9+3 1243
IcDIGs
amphiph [19+6 |[1546 |28+4 |10+13 59+9 1744
hydroph. [ 19343 1643 2017 | 1245 404114 846
PM
hydroph. | 30+8 |21%7 |58+12 | 1715 69+9 1515
hcDIGs
amphiph | 10041 | 10941 | 64+8 | 108+13 25+10 142+10
Geel 2 0
hydroph. | 104 | 1427 }19+5 [1543 1245 24+7
IcDIGs
amphiph | 2318 2846 [3539 |2546 79+15 21%7
{ hydroph. | 523 443 3116 | 1134 54112 1444
PM
hydroph. {2124 |10+1 |69+8 |84 88+19 443
heDIGs
amphiph | 100+1 | 11721 {4447 | 121212 103 132+19
aP 4 1




hydroph. 193 63 297 125 4011 86 PM hydroph. 308 217
5812 175 699 155 hcD Gs anphi ph 1001 1091 648 10813
2510 11210 Gcel 2 0 hydroph. 104 147 195 153 125 247
| cDl Gs anphi ph 238 286 359 256 7915 217 hydroph. 53
43 316 114 5412 144 PM hydroph. 214 101 698 84 8819
43 hcDl Gs anphi ph 1001 1171 447 12112 103 13219 aP 4
1o 34 hydroph. 51 22 42 92 102 42
| cDI Gs anphi ph 142 1913 2734104 498 105 Tab. 3:

Increase in 5 -Nuc at 1cD1G G ucose Transport (basal
se aé-——LO-O—.ar b.—units) (hasal. _set at 100 arb nits)
- (bydropo) 1Pl | 2850 |43l - P88 + GI102350 m 4432
5951B8s539+104 P89+13| 249+18 CBDP 128+41 107459
46 3+37 5%5+49 Pl A1 7f3+195]|894+201 {1264+91 1195+79
sod H148Q 1033027457 164 673 | 4948 1035
UT IIUVdIIdUdL c
Tab. 3:
Increase in 5’-Nuc at [cDIGs Glucose Transport
{(basal set at 100 arb. units) (basal set at 100 arb. units)
| - GP1-2350 + GP1-2350 ~ GPI-2350 + GPI-2350
{ m-R-CD 595 + 128 539 + 104 289 + 13 249 + 18
CBDP 128 + 41 107 + 59 468 + 37 515 + 49
| PIG41 773 + 195 894 + 201 1264 + 91 1195 +79
| sodium 93 + 38 105 + 34 707 + 51 673 + 45
orthovanadate
trypsin/NacCl 461 + 92 530 + 102 361 + 40 313 +29
N-ethylmaleimide 292 + 60 319 + 52 308 + 33 288 + 40
5
10

15
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trypsin/NaCl 461 + 92 530 + 102 361 + 40 313 + 29

N-et hyl mal ei m de 292 + 60 319 + 52 308 + 33 288 + 40

510 15 35 Fig. 1. Structure and synthesis of

(GQPI-PLC inhibitors. See Materials and Methods. Fig.

2: Potency of GPI-2350. Purified (GPI-PLC/D from B.

cereus, rat serum 5 and T. brucei as well as total

pl asma nenbranes (PM and hc/ I CD Gs prepared from

| sol ated rat adi pocytes wer# i ncubated (10 m n, 300

with increasing concentrations of GPl-2350 and then

assayed for anphiphilic-to-hydrophilic conversion of
FIQRE an@trugiaregndmynthiesispefi{GRIRLG inbibioreeSedMatérialssarand
Me gods). The lipolytic activity was calculated as %

the control reaction in the absence of GPl-2350
(set at 100 %9. 10 Means + SD of at |east 4
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iso@fed r%?QJIE?_ : Qb ﬂﬁ:ﬁﬁﬁte lﬂﬂ'mn %@Wﬁ] iR&ash bé\éSncentratlons

ase, ancreati c pase, popro
of GP  andthersassayed fﬂmgmhmh!!wo«lnmplmm sipwersﬁmrcof AChE and

SR B W o

calghaied 8% pﬁb@ cevttrol cpctipn @ the absence of GPI-2350 (set at 100 %

AChE
Mg £ SOy O RR0PhENeAdRE b BuBREiN pOpE e actneY
meﬁﬁﬂﬁm&n’@d‘* tiplicate pachsareqivdn. pl asma nenbranes (PM and
hc/1cDIG fromisolated rat adi pocytes were assayed
in the absence or presence of GPI-2350 (50 20 pM

FigaZ&cor di Bgletivity phGERR3SE Mayiops (Hadialy)pufified orvmoembaiaat lipases

dent
(et folfrastabind BRIS: 1 Brleatdipdsi ot TobBOERE SRR, Pe-
PL@J p}'@ﬁphaﬂdmgholl@e-SEEﬂﬁ@ phmﬁphmmasﬁ 35 @1-ehCc bhacmphgﬁdﬁhosntol-
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glygosy!phssphdiigidiogsiobsavifict L€2iDi amdtﬁkﬁfe(dcétﬁlcmnlmesfb?@e) o

I 350 A
e ARRPAE iSRS 8 Bk Ao R B o pdllpe
fromriawiat@b@) adipocytes were assayed in the absence or presence of GPI-2350 (50
uM) 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: Eifect of GPi-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 (15 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 GP1-2350 (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 :M; panel F,
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wi thout or with insulin (10 nM or glinepiride (20 pM
as indicated. Panels C and D. |Isolated rat adi pocytes
were incubated (15 mn, 37C) in the absence or
presence of insulin (10 nM or glinmepiride (20 pM as
i ndi cated. hcD Gs were prepared and 30 subsequently
i ncubated (120 mn, 30C) with GPI-2350 (panel C, 50
pM panel D, increasing conc.). Panels E, F and G
| sol ated rat adi pocytes wer¥ i ncubated (5 mn, 370
in the absence or presence of GPI-2350 (panels E and
G 50 NM panel F, 36 increasing conc.) and then
increaeing edng. pdndhihen t3aEy (A0 niim u¥7°0) witicub of wittu lristli{ 40 M or

ol R Sy M el 5 AL o i v
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ied 1.C, . el.b . . .
GodfbP Bt Ianell, DNERREE &S i Sppoi ool gyt
actiyigy mepswermants and el tns imduplicate)(repessentatioe bhe sBoWn)Rich are
givdn/ns in duplicate (representative one shown) each are
given. 10 Fig. 5: Effect of GPI-2350 on the
gl i mepiride-induced redistribution of signaling
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20 Fig. 6: Effect of GPI-2350 on the
gl i mepiridefinsulin-induced dissociation Legends to
Fig.l: gur e &ffeCt ofS6BR2850mmn the afimiepiridémeirs-hdasdd dissdoidiont ed

Legéﬁ&st@‘#i&lﬁ&é{t es were treated (5 mn, 370

Of signaling proteins from caveolin. Isolated rat adipocytes were treated (5 min, 37°C)
without or with GPI-2350 (left panels, 50 pM; right panels, increasing conc.) and then
incubated (120 min, 37°C) in the absence or presence of insulin (10 nM) or glimepiride
(20 pM). heDIGs were prepared from the adipocytes and then solubilized. Caveolin-1
immunoprecipitates prepared from the solubilized hcDIGs were assayed for the
presence of pp59-™ and Gee1 by immunoblotting and photoaffinity-labeling,

respectively, The amount of pp59-™ and Gee 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
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25 wthout or with GPI-2350 (left panels, 50 pM right

panel s, increasing conc.) and then incubated (120

mn, 37C) in the absence or presence of insulin (10

nM or glimepiride (20 pM. hcD Gs were prepared from

t he adi pocytes and then solubilized. Caveolin-1

I mmunopreci pitates prepared fromthe solubilized

hcD Gs were assayed for the presence of pp59LY" and

Gcel by immunobl otting and photoaffinity-Iabeling, 30

respectively. The amount of pp59LY" and Gcel is given

relative to the absence of GPI- 2350 in the control
immeaeprecpitated navesling1 Hyhwmolegous anmidablolting (seetdebinsets). Means
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immmcrtﬂqthaltda‘nt -pr(cspbqtmasmm ‘the ameustrod tykedimes g sphoeilated IRS-1 and
PP IS BivpA PR Lo e B b St rar RARE (Bl eciH Panel o,
basa) setsitrl@0pbrib Hieoingulae edgllrf@irldleesztgh%uémp& Qta‘rt;m(l:i'megi B/,lemt at 100
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pp59'rEdyi homalegayisiimepinoblditing (éefl.deﬁhﬁdts; Mdams (+FaD e SL |Bast 4
. . . t . t . {
indfcndiht S el RGREHE AP Tnln iP1ate S ShaSRat G ona Shonp)

eadhoarelgbgous | nmunobl otting (see gel insets). Means + SD.
of at |east 4 independent cell incubations wth gel
runs in duplicate (representative one shown) each are

Figg8ven. Eifgct & GHE2B60 bndlie Glithephiefineulintiiduced metabolic activity.

B S, 50 thr .

‘50 puMt Rent! By iinoreasing@eine2 Fatel e, 70 pMpandMenfieaidated (15 min,

d Si cone.. Panel. C .5 NM 50 pM. and.theq.
370 8 RS rpecnod St e 10 PR RE HrBRS AE G 20 i o
incieasing icon¢.) as indicated\Mr he edigbéyiEpiveiedien &ddayed foridcote
fransport and isoproterenol-induced lipolysis. The activity is given relative to the
absence of GPI-2350 in the control reaction (Panels A, basal) or in the insulin- and

glimepiride-stimulated state (Panels B and C, set at 100). Means + SD of atleast 5
independent cell incubations with activity measurements in triplicate each are given.

Fig. 9: Isolated rat adipocytes were labeled with 0.5 mM NBD-FA (60 min,
37°C), washed and then incubated (5 min, 37°C) in the absen'ce (Panels B, D} or
presence of GPI-2350 (50 uM; Panels A, C) prior to challenge with increasing
concentrations of glimepiride (Panels A, B} or insulin (Panels C, D). After further
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I ncreasing cone.) as indicated. The adi pocytes were
then assayed for glucose transport and
i soproterenol -induced |ipolysis. The activity is given
relative to the 25 absence of GPI-2350 in the contro
reaction (Panels A, basal) or in the insulin- and
glinmepiride-stinul ated state (Panels B and C, set at
100). Means + SD of at least 5 independent cel
i ncubations with activity BRasurenents in triplicate
each are given. Fig. 9: Isolated rat adi pocytes were
| abeled with 0.5 mM NBD-FA (60 mn, 30 37C), washed
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39 dains 1. Method for identification of a chem cal
conpound whi ch nodul ates the activity of a manmalian
GPl -PLC wherein 5 a] a manmalian cell is incubated
with glinepiride; b] hcD Gs of the cell of a] are
prepared; c] the hcD G fromb] are incubated with a
chem cal conpound; d] the activity of the GPI-PLC
fromthe hcDiGs of c] is determned. 10 2. Method as -
claimed in claiml wherein 8he mammal i an cell of step
a] is acell of a rodent, or a dog. 3. Method as
claimed in claim?2, wherein the rodent is a nouse or a
Cigigns. 15 4. Method as clainmed in claimi1, wherein the
manmal i an cell of step a] is a cell of a human. 5.
Met hod as clainmed in one of clainms | to 4, wherein the
1cel | Melbod farddentification of sichemicaloanpousd Whidhahbdulatek itheesctivity
s T ARG .a brain cell or an adi pocyte. 6.
Ofﬁ/g'lt'%%gégé (gfﬁg?ll'n(ggh%'ﬁenﬁl aim1, wherein the mammli an
cell is froma cell culture. 7. Method as clained in
cl aj ' . I viity. of the GPI-PLC is
al 25a%@Qﬁnﬁ'ﬁgge%q@%b%ﬁéﬁ%@%%soci ation of pp59Lyn
bl f r omsINEBGEhe cell ofaldre@repsred;ai med in clainms 1 to 6,
wh [ { Wit » [ rm ned by
o roas PEDICH A bl ettt brorb DBt coe
di f r oife lneDiitzef the GBI Giron3be dcDIBst df cliisateterhmneted i n
claims 1 to 6, wherein the activity of the GPI-PLCis
determ ned by nmeasuring the change of phosphoryl ation
2. of Mptbod ga clamagdin dak-Tlwherein the mahvimdiiad call of sapapis 4 cell of
arG&e@it,’H?a]dotgp 6, wherein the activity of the GPI-PLC is

3. Method as claimed in claim 2, wherein the rodent is a mouse or a rat.

4, Method as claimed in claim 1, wherein the mammalian cell of step a] is a cell of
a human.

5. Method as claimed in one of claims 1 fo 4, wherein the cell is a pancreatic cell,
a muscle cell, a liver cell, a kidney cell, a brain cell or an adipocyte.

6. Method as claimed in claim 1, wherein the mammalian cell is from a cell culture,

7. Method as claimed in claims 1 to 6 wherein the activity of the GPI-PLC is
determined by measuring the dissociation of pp®¥® from heDIGs.

8. Method as claimed in claims 1 to 6, wherein the activity of the GPI-PLC is
determined by measuring the redistribution of pp®* and/or Gce1 from heDIGs to
lcDIGs.

9, Method as claimed in claims 1 to 6, wherein the aclivity of the GPI-PLC is
determined by measuring the change of phosphorylation of pp®®™ and/or IRS-1,
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determ ned by neasuring the stinulation of glucose
transport and/or the inhibition of lipolysis. 5 11. A
compound of the formulal R3IR2Z R4 RLOP-R5 0
wherein 10 R, R2, R3 and7or R4 are independent from
each other either Hor OHor F and R5 s
(G -C20)-al kyl or (Cl-C20)-al kenyl in all its
stereoisonmeric fornms and mi xtures thereof in al
ratios, and its physiologiclly tolerable salts. 12. A
conmpound of the forrmula | as clainmed in claim 11,
wherein any two of RL, R2, 15 R3, and/or R4 are
10 ndMpbad e claimeshinalaims ditn & wherelghe AcwmﬁtheoGBf-Pt@es
ot By ey hIBANLBISY & ycote Handront ARITHE fion o
"PQW$§3 clainmed in claim1l, 12, or 13 wherein R5 is Cl2-
al kyl . 15. A process for the preparation of a conmpound
as claimed in claim111, 12, 13, or 14 conprising 25
11.3] Aoersprndyf the fermda I r aceni ¢
1,4,5,6-tetra-O benzyl-nyo-inositoi to gain tetra-O
benzyl - nyo-i nositol -1, 2- cycl ododecyl phosphonic acid 41
%t al yti c hydrogenation of
- O pbenzyl -nyo-inositol -1, 2-cycl o
pitésphonic acid into the respective conpound.
phar maceut i cal conposition conprising at | east
one~conpound of the fornmula 5 1 as clained in one or
morg of /claims 11 to 14 and/or a physiol ogically.
t ol et anfe aIt and/ or a prodrug thereof and a
phar ma uﬁ|cally acceptable carrier. 17. Use of a
conpound of the formlia | as clainmed in one or nore of
clains 11 to

wherein

R1, Rz, Ra and7or R4 are independent from each other either H or OH or F and
Rs is {C1-Czg)-alkyl or (C4-Cap)-alkenyl in all its steréoisomeﬁc forms and mixtures
thereof in all ratios, and its physiologically tolerable éalts.

12. A compound of the formula 1 as claimed in claim 11, wherein any two of R1, R2,
R3, and/or R4 are independent from each other F.

13. A compound of the formula | as claimed in claim 11 or 12, wherein Ry, Ry, Rs
and R, is OH.

14. A compound of the formula | as claimed in claim 11, 12, or 13 wherein Rg is C2-

atkyl.

15. A process for the preparation of a compound as claimed in claim 11, 12, 13, or
14 comprising

al phosphorylation of racemic 1,4,5,6-tetra-O-benzyl-myo-inositol to gain tetra-O-
benzyl-myo-inositol-1,2-cyclododecylphosphonic acid
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14 and/or its physiologically tolerable salts and/or
its prodrugs for changing of the side 10 effects of a
medi canment which is used for the treatnent of
di abetes. 18. Use of a conpound of the formula I as
claimed in claim17, wherein the nedicanent is
glinmepiride. 15 19. Use of a conpound of the fornmula I
as clainmed in one or nore of clainms 11 to 14 for
manuf acturi ng of a pharmace#tical conposition for the
treatment of side effects of a nmedicanment which is
used for the treatnent of diabetes. 20.. Use of a

b] corgRiRIWiS dragenation ofifetsa-O-benzyh-myorndsitel- 1(;2-aycim-l9

WheddRieByl ?ﬁ%phgﬂcgﬁg' awﬁsﬁé ‘%ﬁ'@g{'héje Met hod

for iden cation o oUTid t hat
" nodul ates the activity of gI | mepl ride, wherein 25 aj]

165, IRETBIIARGE) Lo o et Sl oo f

I a%e'mnsectjﬂ ogp oamereefgiimed:t te]l 4tamdlomatpfwsrblpgmﬁlly. folerable salt
30 22.

an%ﬁ%@b&%ﬁl@?ﬁoﬂgy?%ﬁ%l gdf"yvﬁgeﬁ}t gFram“ral i an

cell of step a] is a cell of a rodent or a dog. 42

23. i .
SRSl ) s WO S S o
14 Q&dfom?wswlqgﬂ@"m*ﬁfablﬁaﬁlt%éhd!/oolts prodga Jori changing lof the side

eﬁé%fts@fé‘h‘i@ﬁ ént%r?nfcﬂ\'%tl}ggg cﬁ'ﬁh&h@éﬂ% t?ﬁdﬁgﬁe of clains |

to 24, ereln the cell 1Ts a pa ‘cell, a
nuscle ceII a liver cell, a k|dney cell, a brain cel

18.07 3 &Y ' ClLALD, 2

O 1 9 885 o ORARPFa 0l TR 7S g,

medigamgnt in gingeiriée.ai ned in clains 21 to 26 wherein the
activity of the GPI-PLC is determ ned by neasuring

t he di ssociation of pp59Ly" from hcD Gs. 15 28. Met hod
19.as Usgexfaeepmpount af te farinulal 26claimeddin oné benaed biidiaipnsof1 to

14 tf&%ngﬂfa&%d of a pharmaceutical composition for the treatment of side effects
of a medicament which is used for the treatment of diabetes.

20.. Use of a compound of the formula | as claimed in claim 19, wherein the
medicament is glimepiride.

21.  Method for identification of a chemical compound that modulates the activity of
glimepiride, wherein

a) a mammalian cell is incubated with a mix of glimepiride and a chemical
compound;

bj heDIGs of the cells of a] are prepared;

cl the activity of the GPI-PLC from the hcDIGs of ¢] is determined.

22.  Method as claimed in claitm 21, wherein the mammalian cell of step al is a cell
of a rodent or a dog.
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determ ned by nmeasuring the redistribution of pp59' -m
and/or CGcel fromhcDIGs to |IcDIGs. 29. Method as
claimed in clainms 21 to 26 wherein the activity of the
GPI-PLCis 20 determ ned by neasuring the change of
phosphoryl ati on of pp59L n and/or I RS1. 30. Method as
clained in clains 21 to 26 wherein the activity of the
GPI-PLCis determned by nmeasuring the stinulation of
gl ucose transport and/or th2 inhibition of |[Iipolysis.
25 31. Use of a conpound of the formula | as cl ai ned
in one of clains 11 to 14 for identifying of

23.si gridethad ap clieediin dlaimR 2 evherain thy redentds a micuss duatrabhn
across the plasma nenbrane of adi pocytes. 30 32. Use
of a conpound of the fonula | as clainmed in one of

24.c| aiMethadiag daitnedfio claim &8¢ whérginribe anethrdlmnaedl of stapra] isod cell

ml i an nutants of GPI-PLC and/or dependent
Ofi%'i ng factors.

25.  Method as claimed in one of claims 21 to 24, wherein the cell is a pancreatic
cell, a muscle cell, a liver celi, a kidney cell, a brain cell or an adipocyte.

26. Method as claimed in claim 21 wherein the mammalian cell is from a cell
culture,

27. Method as claimed in claims 21 to 26 wherein the activity of the GPI-PLC is
determined by measuring the dissociation of pp59“" from heDIGs.

28.  Method as claimed in claims 21 to 26 wherein the activity of the GPI-PLC is
determined by measuring the redistribution of pp58"" and/or Gee1 from heDIGs to
1eDIGs.

28.  Method as claimed in claims 21 to 26 wherein the activity of the GPI-PLC is
determined by measuring the change of phosphorylation of pp59™" and/or IRS1.

30.  Method as claimed in claims 21 to 26 wherein the activity of the GPI-PLC is
determined by measuring the stimulation of glucose transport and/or the inhibition of
lipolysis.

31. Useofa compound of the formula | as claimed in one of claims 11 to 14 for

identifying of signaling proteins in DIGs during signal transduction across the plasma

- membrane of adipocytes.

32. Use of a compound of the fomula | as claimed in one of claims 11 to 14 for
identifying and characterizing of mammalian mutants of GPI-PLC and/for
dependent signaling factors. '




