GMB synthase as a therapeutic target in mcrovascul ar

conplications of diabetes The invention relates to the
wO2esabsd@B synt hase i nhibitors for treat ing PCT/EP2005/003647

m crovascul ar conplications of diabetes, and to a

met hod of screening inhi bitors of this enzyne.

M croangi opathy is a chronic conplication of diabetes

which is char acterised by structural and functional

changes to t hegWi3csiathase!as a Therapeuticaarget inhe ki dney

are the two main targets of the pathol 3 aI
condi tion, | eaup@vasptdaasemnilqa&mmfo efeR)

di abetic nephr opat hy. Di abetic retinopathy is the

second cause of blindness in devel oped countries.

After aboThetimgsitipnyretatss o trtemsazlbfs@aﬁbsyrahmnnm}bltors for treat-
patients with type di abe nd re tha
l%m'@ﬁﬁswlﬁ'hC@W‘BBC%‘%Sa%feé'@Ee%ﬁ nﬁ 3 ntllilpg 1 screenlng inhi-

r C onplication (Fong et al., 2003). The

b@&ﬁﬁggl‘%{s uhnééer go progres sive structural changes,

such as amumahgmpagnons a blerdmwsacbmp’mﬁimn@‘ diﬂbe’fterieNthh is char-

ecific | oss, of tes, and subseque

apteaser il SURStR! ARe fHﬁ%‘i"?'Pér RS d uﬂ‘é‘fm&ﬁs S hiae retina
aﬁBOtﬁEWr‘lé’%) FEHStwd RRAR takRI 8 thet paINOI®RSIcaV ddndition, leading to

I Schaem a am age the mcrovessel wall and pronote an
diabetissetiropathy Iahdrq;alpﬂimml'pp@t}ﬂy | ead ing to oedemas,

m cr Oaneut)rlgtgqshcarne(%m éqﬁé%ﬁp@ﬂ@ﬁhgé tbef dﬁé%é rgaéveloped

(For rest

g Qe Aﬂbf apbet Wdrity 3ea% of thedfisygss, dim@tsbau patlents WIth type 1
etes It is considered to be a major. cause

dimetias iangl mere Hbge Qﬁa{o. efnpatignés oNitdwie & dia eteslggff?r from this

n?sfpdi%%fz%lﬁ? CWS?,Q‘%| ief%\! ég‘%@é . e %Wé@hﬁ@érgo progres-

sfRNsedstardl ecliindeli @kxehlas]aomlctldemrtgasﬁlthamdsahmembwne and the
expansi on of the nmesangi um due to h

spesindpss of derigytes, @ﬂﬂe&@@%?awﬁﬂﬁeﬁﬁ't&bgpr}ythﬁh%mﬂeefat'ﬁ’“ and
f%&@?&%b%ﬂth a‘?tcﬁollé‘sT I‘?%1 e{1 mrfgigsr Roffihed dith'BéHdemia, dam-

events | ne nam c defici encies,
dgediheemigrovessell avallsamd pownste gh caxeesskme cfapilltanapeaﬁe@fplllty, lead-

u?g ic?gg ggmlsﬁ\éﬁlp@%fnp hgrrﬁsgéjdcﬁ‘hgé@b}rb%ptgﬁgﬁat t'Pweaten eyesight (For-

% g § . (Wl f et al., 2000). The risk of a
I'¢’ subj’ect devel opi ng nephropathy is 8ener ally
eval Nextredpatnycdftesits A to160%:iaf pediebimwitaa 30- to 30-year history of

cg@%gg;g\{ﬁe ﬁ&ﬁgb%&e&f g)nfé't 'agwg?ogrc%% gqrfjﬂéklt%lﬁ gr? tlgé)srebg?tlents (Kro-
Ié\ggﬂrétpoﬂt hog7ycOREefithe B dHairaeterisfi c@bﬁﬂ@pﬁ@old@iﬁal condition

mnistration of antihypertensives, especia
iagomeasiat entasgement,nyhishzigne qcmseguem% Oftth@kﬁakﬂﬁt phthe basal

f I t d t
rﬁﬁg&r? ow: é%@'@ﬂgﬁbﬁéf 1€ Qﬁ%%nﬁ% gu% ptlBﬂW %Ptr hy of tgi)mesanglal
daIeR éﬂa@stédlg‘ﬂmh At deen® the poturmalatienl mfhpmnenns of the extra-
econonics, the identifica tion of novel {

qellelasrinatiey. dhase waﬂt%@ommm%wgbm%ﬁm W@A{qfﬁiﬂ‘%ﬁs induce

ﬁ?&ﬁg@gﬁ’%{: %ggscié’l {B'Bf‘geﬁ”%g Oenfjﬁ it |eg %bél be§@erular filtra-

tRfH %@enﬂ@o%\lbﬁmlduﬁbeﬂearlm@tnoneemrbyrmmﬂ |dsatﬁletan©y (Wolf et al,,
hropathy is not conpl etely understood, the
lation of cell proliferation and the cell-cell and

cel | PRl bk dfMY Qidtttictibjs&edBeodih@hephropathy is generally evalu-

ated by checking the microalbuminuria. Preventive or therapeutic means currently
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i mportant role. A nunber of biochem cal hypot heses
have been proposed to explain the nechani sns invol ved
WO pooshaseoevel opnent of m crovascul ar conpl i ca PCDEB200$/003647
di abetes, especially the formati on of advanced
gl ycation end products (AGE) (Singh et al., 2001).
Reduci ng sugars such as gl ucose react
usex fen zptaying: 4he yaRRSARNGR: 2R HoPIRERRNCBIOf Higpglin ephropathy
ds, and Gyfd
el Tof e ISl eaetig, Bod BniiskauoE 6t Afypertensives,

e§|bé¢|§%i ghyi oﬁr@@ﬂ%m@rﬂ@en@m&:ahhd»ﬁpr%he Iadpptlon of a low-protein
dependent on Iucosfe rfce tration, cre 3 1. 2004).
dtﬁt@b@t%édmllﬁ'STé%Q'Rﬂg byRalig %%'F%nﬁv‘frhm%a @fPP'\?ee @
pr ot tdehe identifica-
bt o ST 1R Rfact i e o BHbEL HEAmE and gcormi
ti6h rof uﬂo&bl wagye rocﬁlmevmtirlgrmda byatm@l inigfav@sculer complications of dia-
structure and their funct l?{@addltl on, AGE can
bplescansibrane 'T‘@l?éﬁ'?%ﬂagei' P}ﬁ%‘ €cellular re sponses

vi a %qéoﬁﬁlﬁ‘Sﬁé‘tdeﬂﬁllaﬁ;fan@Xm@%quaﬁ 54 dis DF tlﬁé@iathﬁg@iesls of diabetic

2002; , the activation of nuc

rétatdpathy@ncﬂ ﬁuertgﬁ’mcmeymropatn@mnoismmp@[telgpnglprstoq@gﬂ? regu|at|on

|l:§$lg§p£{o§f§ﬁ€3te%%ﬁﬂ'§%| é%lgﬂégﬁx ?’rH ecu ns seem to play an
ilfmﬁgﬁéﬁtnfblét ARInumbleéto8k bﬁfdh@hdéalehymmeséggﬁ)ve Iééén proposed to
e

se nodi ficati ons have i ortant bi oI ogj cal eff

ewhlaith teameskgnisms nvejvest intthe day. emev:f\%pu?ar complica-
g T rgeed. sPRREl e ‘*Eé?%@%%ﬁ?%ﬁﬁ&?ﬁ%@'gﬁéé“? products

(ABE)RBRgncét 410 280d).r i gi dity of the extracel |l ul ar
rratrlx and the change in cell-

ety L X Lt er%ﬁ l tﬁ‘qge amino
cel | Rpduaing segarstsuah a3 Q'UOQééa“?aCﬁ ROR-2ReYMAHRYY
qrh@% %g)rb{éuﬁltlrp dd g ﬁ&l@@vﬁléﬁgnageas&@ﬁeé 'b@treé%rﬁi ¢hat form

ment o e reti nopat

Sutih baepsatamd Aﬁmrdonqudumist Inlltnmmbb't psod(usmg Agﬁ @|ycat|on which
2003; \VWutier et a osid

9 ﬂﬁe@aﬁwt@bglwa@ oSN BT Gh SIS RSLY {Dstes. It occurs prefer-
e{)ﬂtu‘é{lﬁ e i e Rledt ?Fbt@lh@sé?p"cs%'f@rtﬁ@eoléﬁd gl@@ds%Cts@thaBithe pro-

nce of stalic acid in their structur
télmscm‘alae \ee(tracallqlalamabms oothe eicculang: sr@mnaetrmr@anmpdlfymg their

nonosi al o i osi de (GWB), disial oganglioside (GD3)
Sémﬂtrﬁaé}og‘i%&g' JHBPYY5i de (GT3). These gangliosides are

t hen |ﬁ°§k¥ f:éﬁdA@Et&ﬁl LRe efbindrares treesptofs to mduce cellular re-
gl ycosyltransferases and sialyltransferases to

spomseeia dinggenstation of exidatiye shiesy, (Le! ghal- CZQQ?n §§hm'dt et al,

t J Van Echt
regéﬁk&@{,ﬁ‘ﬁ ti 3§ ngclear Tttt (inbRctat . PPY. SRt al, 1904)
'th?ﬁé@résél °<9I“H‘ffé?é‘ntb¥]eh€é ediRpt b@npwmﬂarﬁdiamowtokmes or
fece suc as integrins or matrix protein
dditdshcagmlemdles (Hmfmmmeml 1(9.99V\,Sphmb(ﬂtm§,al 1995)

| | d
tg hggg&gp\qs%o 8 lgqgg’pglgs ﬁ%mgﬁgghéﬁ’fh@ ;é:jffe:crf]é”/vﬂféhycan explain
r‘h%ﬁ '@ﬁhé’ﬁh@ﬁgé@bbs@ﬂl@ﬂluﬁ @figtdvascilan crm'qhhbahomobdlaba’@s espe-
vity of different growth factors (Hakonori et

al
dlgﬂwﬁhe incraase e slasecuigsrrastneakiity, Abg inferAse N the production and

¢
rr@ i[%:o?@l?/' %gﬁgﬁglltg% ﬁﬁ)ﬁbé’r}d ﬁ{% P & ﬁ;??ﬂgﬁ‘&ﬂk'l@ﬂe%tlons and
SRICHROVRR SR dt Mt 2003) dnefacialmanﬁmm'o ahbe evifeh stuglies have sug-
Gosiedbal AH pie ToWD9 e HEVRRPAISS &) hager PRty and neph-
@%ﬁhgagéeo&%%d'vﬂﬁ{ afaggg!g@t%' alde0ECIRRERS et al., 2001).

uary 2002).° The i nvent or s
have now shown that gangliosides are involved in the
AGEnedi at ed
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effects that |l ead to the pathol ogical conditions DR

and DN. The inventors have thus denonstrated that the
WO pdwshogedon by AGE of the proliferation of retPCTEP2005/003647

pericytes and renal nesangial, cells - the two cell

types involved in diabetic retinopathy and di abeti c

nephropat hy, respectively is at |east partly base

on t@anglmsndaeafsera giy@apfwwﬂhnwethat@ramqp%ﬁ@t%@ Mictodomains

| ation r
& R inCERie e D) AR oy M Bros okt STR ad n their

stﬂ!cﬁ@r@ ISuceBYSIPe BRhtits vhlactosi@eraande berhiogi menosialoganglio-

Sl iyl SN Al s 79, s

SHTB 7B SSapSE O pecapsangrscs

aﬁdﬂrmylﬂaﬁemgewﬁm anoref cby‘lmex ganglldJSIdes,bﬁlre’sng Hhe asb and c
t t h

SqTRb, P enasiuSYelan FREGE Softol i1 aosligriips HRaRYE B play a

m%?&bfcflé Gn ' &1-89P3 Hyeelﬂhfékt’r‘%i IrEcALHMIGP FP}’!}'I fiteittion with adhesion

I ¢ neuropathy. Peripheral meuropathyaffects the
revepters seicht de iriegijnsert neatrix |peetemsoéﬁ_ollgge@ anshfiprenectin), or with

the feet e%@pwg ﬁ%%;&% p%i-g&ﬁ%& tgéggr?ésthe a series,

hévée b@leﬁq EdteEiOANpR r@@dldii@h' d)fl el pRdiferytion s m&ulstlon of the
neuropat hy can cause foot ulcers and serjous tissue

activityg differenhgsowib feetors dlakomriebak otP90N t hin t he

fra r k of t he t { ;
o B RS R ACE Gl PARELIAR o e metavoism o
giy@@éﬁ’rﬁﬁb@lﬁf@éﬂ ifleparciesi ahy| enduthékalasells Eﬁ Zetmeﬁbgnﬂx)rpvessels
whi ch catal yses the transfer of a sialic acid resi

(Natalizia ef @l c20Q1)d Hinss ohgnges-#pd AGR9MPa isth %Peglaﬁy by an
i ?%fsg &ép&f%ﬁfﬂ?ﬁgfacﬁv léﬂg %E!?%@WQFZ% doctoral thesis at the

Sia onor |
IrfevRithNativelay Hee lﬁomfnoesakppilqaéds tbd yonaBifelauay 20@pt or

| d I'i pid
| act 30glioeiardaya aptshovin it gapaiotess Atk Brolyed e AGE-
nﬁzgil%gﬁl él}‘lfe%‘f? R84 gﬁﬁ@ﬁ%hbkggl@e“l &ﬁidﬁﬁr@SMR and DN. The inven-

cosy ceram
t@rs Nm/eahys mlemanstiaged thad-théimbitiae tysAGE af the proliferation of reti-

ity 5 i A s 0 D
r%tglo&aﬂp)y phgadﬁﬁgﬁlic ?eBRr‘bfolél WVae NeSREIRENSUGE ASedst ?éiﬁlvtbased on

a cani‘ne, a prina

tHTIHErKS30 in SM3 s?ﬁmaeéaanmklﬁy ahtiethgmnuﬂdilmrg of series a ganglio-
human and nuri ne synt hase hav een res ﬁt i vebg q
sitigsoAn BErease n*eGeé%a{ﬁW&&t AP ﬁﬁﬁjwf?ﬂ\é bR SPgRrved in a

CPRERE Miggoe T By WHIER AGE BavepediGiveh- Phode feaults ity GMS
s?ﬁﬁ@setmw sBri¢h e gamyliesides BFArgaisNor tlEaang reiecpVasCNigr compli-

respectively. Wth| n the franmework of the present

: Cﬁﬂ@@‘hﬁ@@bﬂ%tl on, "GMB synthase inhibitor" denotes

a compound whi ch: (|) inhibits the activity and/or
expression of GMB synthase in vitro and/or in vivo;
and/or (ii) blocks the trabefigtions a sialic acid

L? sgdg% %Eg{)rg]g%oﬁggyléjﬁ\ég%#uﬁi%rd@q%[{)lfcgﬁgg g Jdbet %’yaer%te’s'% chronic
c‘@ﬁ@;ﬂﬁc‘sa |h36ftt é@romlgaié%btélsstr%@ i$WBarafshgesd by Isrtr)JcturaI and func-

racel ul ar synthesis of g(an gliosid ﬁ;l\/g;
tibimal changes lmtha)mlw‘ouew&k@ Theseeopalications BRNpingiude diabetic

retinopathy, diabetic nephropathy and diabetic neuropathy. Peripheral neuropathy
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"Gangl i oside" is understood as neaning a
gl ycosphi ngol i pid conprising one or nore sialic acid
wo e®sdesss0 More specifically, "series a gangl i PGT/HRR05/003647
denote gangliosides carrying gnly one sialic acid
resi due on the gal actose of the |actosyl ceram de.

a%ééﬁﬁ%%ey??%gbk&% ae Y. i : C@JrH i?aé E)gﬁc {g%g\g’gﬁin %e feet being one
of( gt]sb .sglvHEl@%%ﬂe‘éarﬁiﬂrﬁ?)Dis@@forﬁﬂhd p§ﬁ1$%ésﬂfé&iaﬁ and hyper-

Igure Therapeutic application The inventors
absthesi¢ raresalsat eyt ¢ranmeneand dating wyentemserldis neuropathy

oBf 2488 3ob oo F 4R 5SS P RiEhe MR Hhal hogepite ampute-
tighfects via an increase in the activity of the GVB
synt hase enzyne. The invention therefore pr

met ngthim \Atdt:eeﬁgmﬁgvoak rﬁ;pﬁh_@va&&@narpaé@mﬁpﬁpe'ﬁ@ﬁ?ihg expression
GUEP SRR iR LT ERELR Bud HRoaRigS 20 oy ransterase

(Edgez.@.@bi@[“whiéfm%a'ten R ihentrinsieher o slatit emid ceditiee dm a sialic
of an inhibitor of the expression or activity o

: of the
aGliBdaryatt thass 8-Tystiexyl @roum of gegrlpciosaresigie Pfd §I@EIC acid acceptor.

i nt ended, fqr t . 0 i . o
PRS0 ey e SPa AELEESE |G LRCOYFRGMA acid and the sl
afidC bevarekligra eamdidsRresidueiofda ajiptaipid suskl as tactosylceramide

fromthe group conprising diabetic_retinopathy, .

(chean) I hee@ataimrgwpyeamrwra%\étb% Q%P-No%cgﬁtw;??urammate + p-D-

GG BT nide. i R P SN Hoetynppgpminy-2.3-6-D-

L3 uheatpe > p yOlhe OM3 ®YAiHRIBE &dtording to
g%ﬁc@%%rlrtél hf'B %m%%ﬁeﬁéeméﬁvperﬁﬁggwbr Cur at i@\ge J
the Gaiemtion if achutharaBkl3 symthasteoragtGhIS syvbase mj,a non-human

BT BuRS et Bl 8L SALBERk EpaBhe,perpate (mon-
k,ggéeeté.y FBt ggﬁn@é,%ﬁ He? &dHifg dbsSRasaN die nfuieeSMPBynthase

tient’ otes a hHuman or a non- human nanmmal , such ]
hawe ewpumspectively degosited jn fiegGenbank kejabaseaundey the accession

v Mo LSeon B SRS LSS NG o cor

r&@ﬁ&ﬁdiﬁ% ahfiBo I t¥EBEdehdes dreddicabed iim thvhsetuehceseBES ID No: 2
_ has beeh detected. Preferably, the inhibitor is a
BPeSEQ 1D Noh#tbiaspectifely.ne expression or activity of

oo R B BFREAERE of Ing prédlrt Mo SfoiRUASH 28OS Kynthase
i@@ité%?&éﬁ@i@s aLdbrﬁpcﬁdrchWh&jmb' ol :imm'bits th@eﬁmg’!yrmuﬁ/o; emﬁr@ssion of
accordi n totelnventlone oys nni biLtor.o t he .. .

CMIBraysiane oY vinEanCE By 286/ Qs Dlokp dpe gt pf 2 Sialic acid

B¥le T BN R A iy Bof 1687 of Byalacioge rescue of &
dislRnacidi atcapees especiallyRbprmTyarsglioside GAIS; and/es (i) tblocks the

DkresiplanBEEResis o eenatoRies Sa: 185 ARt Ee YL B5ERYY e be par
t!ﬂf:&:r%tﬁlgw synt hase expression. This approach can

I'se’e.g. antisense nucleic acids or ribozynes . .
whi cHGanpiibsidie? is runderstopdi ah ro¢aning pe @lygasphiagelipid comprising

ith b ki ng the nR i th td [ -
St B R L RS B dno
%Iﬁé@g@%éfﬂ%ﬂl\ﬁbﬁ@&fﬁe $iBNeatidaRsiduendr srngalactosearltlye lactosyl-
u NA-

Interactions, RNADNA
ceramide. Series a gangliosides include the compounds GM3 (a-N-acetyl-
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interactions, ribozynes, interfering RNAs, aptaners,
and inhibition nedi ated by RNAseH. An anti sense
wo b@sagssogener al | y enpl oys a vector, such as aPWIi/ER1005/003647
vector, which carries the antisense sequence, the
i nhi bition then being generally stable since the
vector will integrate intgo th enonme. Jt i
npBETBY 2 P Ubga e kA dn g Shstaneetmaey, Cif 21, GD1a and
i.n transitory inhibition of expression. A
Gg@ﬁ%&%ﬁgggé%g%tation of the antisense techni que can be
found in "Antisense DNA and RNA" (Cold Spring Harbor
Laboratory, D. Melton,, ed., 1988). Preferably, the
i nhi bitor of the exprgéﬁﬁ%ﬁuﬁ?aph@xﬁﬁ@ synt hase gene
and/ §hePhfeitbrs Shahver tife@cingdl fHeoradvamcas oghcation end
conprising antisense nucleic acids, ribozynmes o
produnts dAGE) RMolvednia thet dealepmeant ‘ohrnicsamseulaigasnplications of

a "oor "anti sense .ol i gonucl eotide" j.s.
isies Hiedife Ao Rar AT T A e S of e GM3 synthase
cRy¥bihidi ses under cytoplasmic conditions with a

conpl ementary DNA or RNA nol ecule, inhibits the ,
f uncilheninyentiee tharafere. prepasssna enatitade Pt tiegiting @ dnidsevascular

encaoded by _a.r.e [ 8. essi ' .
CRRRILSHa e RS AEl, AT IR SLRHERERR6B & Seb of e
GM34)ntHset Ranininissrepao ¢be patisynt hesis (cf., for
exanpl e, US patent no. 5780607). Antlsensﬁ,nuch i C .

aci dJhefinepmtiasy fitrthes delgies frotheedsyREANHIBNIRISBE P ﬁgeeeXpresswn or
coeci figal . :

SRAL 2,00 5o B ARl Bd i for the
tiuaaenGHBa pyiotdvaseulse qomplieatidnosidiabet8EQ 1 D No: 1 or

the nurine GM3 synt hase sequence sho [ EQ.|1 D No:

5. APraaalc DI HBr I ITD GESPAG Sl PP S Fpyoted from the
i . . @i . i n amb fi )

oy, ey quase e FapieR cﬁ?yﬁu%*?‘z?%@is?gwseﬁﬁﬂﬁﬁ‘s‘_ etic nev

ropaiéy. Ragidwarst piefierabty, ta diciovascylsaepmplicatian ef diabetes is dia-

1983?. The Bara nmeters defining the stringency

hedigdiaphgpRat

EPR8¥%pend on the tenperature at which 50% of

the Rk MG Farhandik sERY Mvenidin) theadibressibh etreatment” denotes
strength. For sequences conprising nore than 30 bases,

tRenpravatdiverarcwigtientreainenvif mydisgas il @a thergrtofgreyersing, slowing

.41 (% 16, 6| [ t] - .
Bob g 4 oD PO B Mplosipen 1 g dsoase o
GHlone dr9B8)e sinptaRsaaacesd Bdig discab@n 30 bases, Tmis

defined by the follow ng equation: Tm= 4(GtC) +

2( A+Thhe exeressigpppafientadensias aguman eomdcnhiHaag mamamal, such

the non-s i £ g £ O ty;

435 PRSI A8 AEHBIA oMo el LAIEE or Bl e aeced
ek euiciovasedldr eripliatioh s diabetésifRreferablyed patient in terms of the
preferably sol utions of,hi?h Lon'c strength, such as a
iByersmo isA sihigrt inpyiick dighstes has Eﬁﬁp O@E?%ﬁgem ‘
hvbr i di . C e ‘ - L
coni e eb B e HHEHATE SR RARREIb of MeAPrbSsioR e @ctivty of
enGMIisygtEY enenitedanaintibor cubstarsiatly (devidd mf an effect on
NaCl, 0.015 M sodi n1%$@5ate?. The anti sense nucleic

grNes ASiRINhGthey t%‘jﬁ'é S¥PthGS€can be used as such,

for elgagpjﬁlesta%ﬁw%din‘i‘érﬁ,‘“th@”m'emdh tdpeusaineitofdingniorahe invention
to induce protection or treat -a mcrovascul ar ,
eapllyscat inbibitdr oitad expeessian phihei Gi%&synthass deag anwl/or protein.

Suth aroib koS S BARIGOT R ER e (BRSRI of té Gne andior the
application WD 90/1 1092. They can al so be
adm nistered in the formof a com
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plex with e.g. dextran-DEAE (Pagano et al., 1967),

nucl ear proteins (Kaneda et al., 1989) or I|ipids
W@ E@sgessn0 et al ., 1987), in the form of |i posOPEBEP2005/003647
(Fraley et al.., 1980) or by gther simlar methods.

Preferably, the nucleic acid sequences formpart of a
vector. The use of  a vector nakes,jt Ssi bI
tranglatione af h@ealANSEHL RESSRNYRT {RBNA). | Hhes F'He‘? in; fhg art are
cify%{til of 8nd flé%ﬁ?) t a0 Sak %Y%ﬁsﬂﬂlﬁaééeab' ity

esec |ngapro %edthera peutic
ef f eah.arfisenterstidtegyccan”belasetelo nhibiy &M |synthase expression.

The<PREFh SRS & anCRoTTRG N TSCRoR Y SOV Bhich blook

h%ﬁf?éﬁﬁlp@i%n(df & spbeiﬁctrﬁRNﬂ? rdifpiel &Y madkhg&nellewamfan anti-
e sequence wh has been introduced. Vector

sémse ndeled asidi os bymla@\eeg the mgRhé\ witha rlezwa,@ylfwe context of

o, IRt SriBbed Bl ERBRS R ARRE! isbhons run.
DR Me&ralchbhd Wlb@??h%ouﬁeﬁer@\IRNﬁeﬁta‘prtmem and inhibition mediated
endonucl eases. Ri bozynes were di scove[ed

byl RiAselafinmgntisnsectierapy) IR RIVRIOYRA é’&ﬁ’éﬂﬂ gych @s a viral
I f
VEUEE bR SRt S0, S LSRRt fgonray
s%l%ﬁ&c@stlhbh@?cwlewgmtie@‘awmiofthe Cg:r;dm@g iégs adsm peswble to use
In nol ecul es, and C \Y C ecause .
apfisansesoIBPRLPIRBRES, B PrIReN oL Ra e IS Bf Efpression.

A §%#§ Z)r?#&tép&?tdfvﬁﬁé%tlsgﬁ%@ rtgb%lallé rl’ﬁirpgb' undfinChtisense

anscription can a be achi eved usin
DN)Q anftl RNAY(CHAS prifigeHadoindialpoeatofy, BNMeliaraefder bfgﬁeé

RS AR T BB A9 b e
&Wl\ﬂﬁ‘ﬁ ein I erbREE @e%&’e@@ﬂb@rﬁ it e ?fdmbﬁ@n‘sﬁ@t attiinse nucleic

|nter erence is a natural biological mechani sm of
agiise ribazymes,| interfeningRNAgjasdi agtagergel | s of numer ous

s ArSRANGS THISES SRR, 10 AP UTLREc ) s @ singl-

s%ﬁﬂé&ﬁu@ﬂa@%c@ neNsEule MdlicHy et it Hybrdisas gm@brlmytoplasmlc con-
to the destruction of the internedi

it G0cMBIRRENZBODNA OTIRNA alasuEa Al i istion of the

l&%e%&%&gpggabgﬁg ?ﬁfd@t E?oclgé o%\(]%gt Ekas aPF&IRhARAN gene for
C)%GUUA AuEidH M B @rllqen, ftﬁ\@(aﬁ'ﬂfrﬂeslel@mteats no. 5814500 and 5811234), or

* too e e a7 B2 9y 1o 8 S O PEIFE . 5780607).

@ﬁﬁ%ﬁgé Juitleic Y ROBHENTP S e q%%qéﬁﬂ %@S(iiésh@‘ied‘ g %ybhélse specifi-

Fecognise vir ' 'tua ass of target
oAy el aﬂmmd)lbgau@lsgtmahée nodmgafnd 856%3 syrihege, s@cHo hybridise

iy 25 5 it BRI 001

t
GBSO shySaee seipelsaoment s ran)

sequeﬂnc‘tsehubnee ychbeobm@rmn@ysml@lm Naty @ giucleic acid

, nea%%ﬁg]:rgé?‘ e|§ngt gé%@éﬂc(:h ﬁ%@lﬂd(l%%% %\gﬁg réfbmrﬁz‘éynucleic acid

| 1989 Th -
%Egj@n g dﬁﬁ#@q%ﬁlzeé%}mﬁ@ﬁtr @oﬁdil@cmlé (Gaﬂh@r@kuet qlig ) e para

equence sible nodifications, appli c&mons hich
radiastdejeingthe Istrmgﬂnaysccz;fdltmse@@p@gd eay ey perature at whic

%Cﬁ%l Srﬁ%dxﬁfé% ﬁ@gé% d?%)ar?fe t(ﬂ’lé %\f‘}é n?ﬁglﬂ@' B strength. For

sequences comprising more than 30 bases, Tm is defined by the following equa-
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i nvol ves using an inhibitor of the activity of the GV
synthase protein. Inhibitors of GMB synthase activity

w@avsaeessid y be identified by screening net hodsPCT/EP2005/003647
i ncluding cellular or biochem,cal tests in V|tro as
descri bed in the present patent applica tion.

i o can 16, s peel e nat s, S ReBULA ks
aenZj@ﬁ@?ﬁuﬁb@b?%%@s&\gézﬁér%oﬁfet'aﬂt elrofze) | Pﬁrl %ditibrtdee shorter

c activit nt hase or exanpl e
thdroGRibagpesy Trretwdeflrgact by the doilowdng suatienal = a’deC) + 2(A+T).

ey Bapiaists S eanEY fonakens fyiiedd FERE o fhegs do not
hwﬂﬁlgbt e h Bn@i%é J??erﬁﬁe?éi&teb@% ProRy G\/g%@ﬁ' % #0°C below Tm

tor | rected agai nst the human synt hase
astlahe hybridisatispdquitiecs uSEd)atr@ preferably isolutionsuefi igh @mc strength

SRR Sl PP R 1 5B e Pl gonatons

cBFrekh t'I‘t"n tahﬁrtﬁ%mcodomidi%retfctﬁaé itheH eBtained with a solution
especli ally those which are humani sed or

contajmogoﬁ‘@%gfwmml%lw 6ra0r BxSAod0ed dhNafel, 0.015 M sodium
g a}qned by the customary procedures fromthe serum of
i mal i nmuni sed agai nst a protein. For exanple,

the gl aﬂrsehgeqtu@m Beidaltcarfin@ s tas imveation dan bengseekas such,
such as a conpl ex of GVB synthase coupl ed v

forcaxample aftesiigiestien Irgoﬁh@ttmmaq sneninagl, t&eywlﬂce protastion or treat

h
a ﬁﬁﬁﬁ%%aﬂ% %M g‘ﬁéaﬂ)ﬁ%{@éte? qﬁtdf‘i’ﬁculﬁaltﬁe]% %g@'b% injected in the
Tk iclﬂmk@ggDNAl agcdrdinghte theoteeﬂmqeeok@nrlbleddnbytematmrtal patent
et a 1

2 week s. the ani mal s _are
appigetian WOROEHI9, Thevestn ald B Aaminsisredl Bedanice! a com-
d thi d i C : t
S A AT A st s G
#0380y yr tipidsi (rﬁ}blgrtertéteall o887, inattieofonmedf kapseeprs (faraley et al.,
gen, ared b chl oram ne-T nmethod, and is
ﬁ%@ﬁobgquh%}é&wa&ﬂ%@?ﬂf %graphy on a car boxymet hyl
cel | yy Fe%ﬁ&wme hﬁae%xéché% uéﬁbéﬁ"fbrm'rbﬁrt&ﬂta b@@tﬁr The use of a
nol ecu then collected fromthe manmal s and

\Aeetdramaldes it possikledprigpren mtadaumattaugn ohéhenaulsis acid to the

5 g Hockgated, Al aied hitsis e il n thibe SKMTAffortihg a pro-
lbﬁ({‘é&ﬂf\%@a &g,ds@w@étfl city of the polyclonal serum the :
bodi es can be purified by inmunoaffinit

chr onkreotarap uectast ﬁlgnpmthties\(e{gclgmlg, weYieh aeéNthort RBA sequence

L8 BRS8N, SR0hBEE i e

SiprbssioRite. tthé‘trdn@cﬂpthtﬁfah@@rapelawpapbf the $equmtd:er\glmchﬂnas been
i mune reaction with the anti bod rroleculegcln order to

inpevesd. |VﬁﬁW§IlB@H€§IP|%§SWEF5eRh$ % NEUSS} i YCphase.

Mo J " h

Nonoc gl 8L BRTERSA TBLREIAP B UnE iy spifaly o
deateathie sigldatrahgie iR NA nasidciles i mmat@li@?fa)rly anajegous to DNA
R LBRAE R ARISEhenal Aot E tAsraing v
@e%teﬁﬁ ?HRN?% ﬁ’é{vé RRIRLpAEE b W'théfr%wﬁxmﬁ@h@d&/ modlfymg the

abbit, or "'even a human, etc.)
mdrrﬂed:t&dao!a@wérme‘ ofsihese triboryings et io ppssitilects ﬁmucednﬁ@cules that

(Kohl er and | st 1975). There I S
{oPEN 86 SERRING TUSATICG SoHengeS b OV, BoldEifiet, aHlplfive them
to produce nonoclonal anti-bodi es by expressing a
nucl ei ¢ acid cloned froma hybridoma. Antibodies.can '
al so be produced by the phage display techni que by
i ntroduci nganti body cDNAs into vectors, the latter
typically being filanmentous phages with V
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gene libraries on the surface of the phage (e.g. fUSE5
for E. coli, Scott and Smth, 1990). Protocols for

W@ omvsi108s60d i ng t hese anti body |ibraries are deseeT/BRIOF/003647
Marks et al. (1991). The antipodies or antibody
fragnments of the invention can be e.g. chineric

c?enétgﬁ@géés &%ggafeﬂwggp[eg gﬁ e,ﬁgg‘;yowgdthg avze % particular

C r |abelled antibodi es. Aptaners
S%@r%&%t%?ﬂgaﬁ: a%(g of nol ecules that represent an
al teRB&érthﬂetmhmlttqnbofdG%S synthasersrasiscriptie waaralso be achieved

ué@éﬂ I g @@essl)]ﬁ"qjggbor T Off IE{F@} %@ﬁé@@ggxﬂﬁg Ig)revents the

8 breS8ioh 8ﬁgbﬂ@§ U§lﬂE|MﬂéHWA%bféo@Wé‘s QU@lﬁltaﬁs “shdall interfering
scri bed ese inhibitors can be

RVt (szRN/}&s)sﬂ'mmmmmlecmmﬁﬂﬁﬁﬁon‘athQafﬂqt #aidRNGyinterference is a

S L P ot e

0U§A asfromeplants ninseotsvand updtosnﬁimmars (Sharp, 2001).
I um a sorption retarder, etc, that does

RIVA intedetenoscoisnants theaeoduation of aduariona amotﬁm ogh @ gene by

reactio a I 1
R 8 o, AU o0 LTl RS 102580008 St 2001)
Thb SHNAY cdrf Beiuged lhhwkbbe‘ba“pemm@orpnnhtedtlmtora aadtor.hRreferably,

age and state of the pati en{vg The, dose of pr.otein or

aantntegasng s Riefahhiocls GV Bypthasex Jranseriptioh osa1 have the
sEﬁQéub?ﬁabﬁéMU%@u CURBAXCAUGUIRASER It9 Nee'5) day Wien

rhacedt | cal composi tions ‘conprise nuclelc
aci dg\ptaerglosers aléonbel esed atd dnbtbdqlﬁMBe synthaset dianscription.

ARbeDRT AT PUSTHIRRIS BrcuRteeR e DRV e Phedelltpapsqanise vir-
t@’éﬂ&h? nggéléés% droBgdt! %Iéﬁﬂ’eé '\hﬁthdér ﬁfglhoaffmftyt &ed specificity. Such

n genera i f reconbi nant viruses are
ligards cahelmensa:ﬂateﬂd‘rcrmlawdﬂcm&eauenwnhbtaévéw as$cpiag method

cg&q@%% F?%énqq g@%lrﬁnﬂ o?gﬁ%%{cg ggraér?]k%or?ént%?@nhehment) as

o“e‘ébﬁgéd?%d?ué& e Giﬁ&c(tm%) yThé mndlohals@uetmbeohbraryd can be
can be determned by infecting an apEroprlate ce

)l
abthinad ebyANAeawithedlg bhaenaandba eIMBINgiRIE ghemistry. In such a

AL SFebor SRR SUBhS Akl gl i) core

spRhdigOfo & enjiR) Yedestds. DRtk ipostinte Imd:@flaabmnsa applications and
parenteral admnistration is env

g@g § By Jayasena (1999).
gsiventagescef thisggasshpbmelesios hve W%ﬁ@ g AR
| nveth?rﬂ?tﬁgp%g¢§6&9\eh?ettécﬁﬁ H’%r”%@' %c@rdh@kﬁ) 'tl*i‘@ invention

for I ONsS ana suspensi ons pac age
ihvolee® asin ?Sarornhhﬁtdrloémé actnsﬂymmmﬁms isgnthaisgj pretairinhibitors of

G gﬁmﬁéé%%ﬁ@ﬁfé%u&%id dfied B3 HeBREMiE metygds, nclucing

%I@aracﬂ'%@bﬁ ts tlﬁ%lt?@'@aoﬁééérﬂiéﬂ P thehgrdseune patedi applica-

gel atine capsu es, effervescent
ticah| At mhmmmm be afre paptide natiret @, peptisiesnimetigr efge swn-peptide

e TS P BB SRR B mopgul, pppabe of nter
feRha R r?@ﬁ@fe%' ngﬁ%‘l‘ib%c&ivﬁ?tdf@l\/@r@yrﬂhé@é nfed example by blocking or

congentl onal  man ner by m xing the active pri nQIP éa
wduhlrgumbdrmsfelt aba Isialieracid grelefroa a degor to a sialic acid acceptor,

an /oP l) ch'ockldg or reducing GM3 synthesis.
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i sotoni ¢ agents and suspendi ng agents. Using the known
techni ques, these m xtures are subsequently sterilised
w@nastbssm packaged in the formof intravenous PCT/EP2005/003647
injections. The buffers used Ry those skilled in the
art may be those based on organi c phosphate salts.
| es of susgendin agents include ne

cel | The<eM3rs)itbas thjnitas ©an aled de mapg&% chularly an inhibi-
GEML80 a2 Ritlan M RRBOXUIBI In iR bed@sive SEQ ID

|sers use accordi ng
NdivE Bt it narrthes Gl 31 sy sthlabe tshoamdins thei smu&nwbSEQ D tNo: 4. Said

ooy sl e hoaanes T 0o a8 oA Rereof, or
cﬂ%é’ﬁ@ﬁﬁmleﬁ-@s&)@c lzrtﬁoﬁ‘wﬂ\’éh' areRuthbSiRe8or |mmunoconjugated
suspensi on, principles are dissolved

sus p@m;mbbmm antibadigsopan heeobialnied! ky Hie ﬁuato@nwdqrgge@lures from
a humact a, sugﬁgndl ng

%I%"ﬂy@ p«'gl,f? ANiNg Tung %%eg%@tg? F&gte&u or géample the antigen

UEBH g §H%‘iﬁb?%priﬁt9 PEbRas 3BRIPlex Sudtpas @ complekiop GMIB synthase
a colourant. lo prepare mcrocapsul es, the active

coupleci \pa @sraac@ve oepirue do i prateip (8t pakeYapleipeel haemocyanin,

KU ShaeBinBe PeBle o REbts 2F MR BSET Wide="Guivalent of 1 mo of

tRé 'E)%Etlélé/ I%ﬂtl?én HedbidiNg td thd pl‘dvedu@désaﬁbetbbyﬂ Be\mbltcm al. (1982).
is then coated with an appropriate pol yner

(e
Amefoar-vx@ekunteevalesthﬁ Fimalsiate trepiesb M) 200 ¢ 'ﬁ)ECt"PH§ of antigen

Ifig:lﬁ top, zggm {gg%re B&%ﬁ gwsef @ ﬁll ﬁ eﬁgoﬁﬁht@reg%rglggt\} |§8xam|ned in
Jraétntoocﬂ’étbﬁﬂmé ¥s Eapaaiyabeasind né m&eracﬁbhbdMgeptlde antigen,

units. Administration_ by the ocular route can al so
parapa@dgmdthencl’tlﬁﬁﬁml@asB mqfeboq)mdr@ctbam%'ﬁeéch@y Sgraphy on

%85}"%".%@”#8?0\0%%2%% Forqlf %Hﬂ an Oﬁéﬁlgﬁ{ﬁagﬂle%rﬁlbody molecules

eﬁ‘éﬂlﬁ@ﬂ\ eoRstted fronptHeomapimalhdrithisolated te tie dé’dﬂeed concentration by

i nhibitors can al so be for ted as |i osone
the posbeds welk kpewReg ﬁh%%%}“@g ‘Hoqhiep?r&s or\eRPlg Ry using DEAE

%ﬁsrfa‘?{ 350 é&aﬁnth%qlg)@ﬂﬁc@g'mlﬂ:‘?@a@ﬂ’fé §;9§cuf?éi’6) ¥f therplyclonal

ar concéntric | ayer vesic
see&nmltlae aygibedigs yaideeparifikda oyt lmmunoa’ﬁnﬁyncdwoomamraphy using
and can be soniccated, resltln ﬁ,htheforma
t

igwRYUmising RRlYReRIdes Inthe 89 gsoh g af)tboody ds tn'&&‘g)ﬁdnto contact
Vith 0 rﬁ\nuﬁﬁ%ﬁ@ plot gﬂﬁggae%‘{ﬁé’%hé%@sb%r aNsffigieht tlme to cause

cor e. |posome particul arl'y advant ageous fo
thbepcaylmptndﬂ tcatumlargﬂ aannlrmuneerepctlwmthfe the a@tlbp@!w@@lecule in

cel r or tissul ne by chem

QEer @'(5’“&["? Hﬁml“ﬁ‘g Q'ﬁ':ﬁ Wpée)f g‘r@&ﬁ%ﬁ'abpﬁﬁggtul es, such

as t aygdgbtiBHaPaRiib&ASs (a0 bexshtainedhby rtﬁée@dnvemlonm lymphocyte
anti bodi es. Screening method The invention furth

fusioat asd thybadoma oulture methastdescritadebyi ehler aﬂdéﬂt‘$tﬁy‘ (1979).

gﬂ%; nﬁ%gﬁ @%rﬁ{&@@aﬁgﬁmtg[ ﬁ]ﬁ@t{@dg%? ?o@é%&known (Harlow et al.,

%}emﬂ?@nomleﬁﬁtlﬂmsiaaﬁcbé yroparad byeammeemgeatmammal (for
conpound to inhibit GMB synthase activit

exahpleta MoLsed el aabbiton Sen awmas, Sied Wﬂtl&ﬁ"&»‘l the lymphocyte
fusion technique to produce hybridomas (Kéhler and Milstein, 1975). There are
alternatives to this custbmary technique. It is possible, for example, to produce
monoclonal antibodies by expressing a nucleic acid cloned from a hybridoma.
Antibodies can also be produced by the phage display technique by introducing
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this enzynme being indicative of a conmpound useful in

the treatnent and/or pre vention of m crovascul ar
w@eospliossed i ons of di abetes. Preferably, the  PCI/EP2005/003647

m crovascul ar conplication of,diabetes is selected

fromthe group conprising diagetic retinopat hy,

di abeti c nephropat hy and di abetic neu ropath Even ith \/
antibaslypeRINAB dployveaters, e fadteadwrically Being %@P%Eﬁvso?hages wi

di t i s _dj,abet i
ofhETELFT BB Rt R 1000 T 685 armoust st an
SARIRPA908d).aProtodtix forr eorstrusting tivesepentinkxdy likrades aae sigscribed in

be a structurally defined substance or a substance of
Manksetwl- 61990t ure, for exanple a biol ogical extract.

The l[fﬁg %lntiBBd@g%drséfﬂbegz?r dits o thd irVRAtiBh 3RS ed. chimeric

t he test” conpound can conpared with the control

ahBd&lie®f h@phhisetiyantibodies eb$abcand i (abg, fragmendsn They can also
pound. In a first enbodi nent e, screeni ng net hod

i , .t
takertheifa@s of IBRYINCRARIUgBIRS; %’t'apﬁlﬂ?ﬂ?'ﬁ %t |east one
t est ngoil t o traplesOnR@SAI8SNative to
aGVBAgg'{r}FB%%sg?ﬁégn@egé;? Eea}% %%ﬁ%cﬁé&ﬁgﬂpaat\ci ye of said nat
aftbadies th tevmisndfirbolecuiar eecdgnitéda.or reduce, the

intracellu|lar s hesi s of ganglj.osid r

o 1 Resibblos S RaTeir S ot S artioet Gl Ean tSE RERTR formu-
IHEY Iwitthg%’BF Ribré¥idharfaeslticdlytace¥pritsl ckéiplehts tAs tiescribed ear-
~conpound, s Indicative of a conpound useful in the
ligr, ¢hé s imhititts canpreaahemicaltf syrtbeysed cgmpound, an antisense or

.conpl.ications of di tes. The ce an be a cell that
I@ﬁ&g@%& ’lb%agﬁq‘?'hg %Vﬁﬁ}gﬁseen%ﬁ@%ﬂyc'for exanpl e a

reti “?J(ciﬁ@h't”%? enharmateiidallyeascsptablec ehicidhés amiderstood as
can also be a cell transfected in a transitaor

ar
netarbihg anyrasiventodisppreiars medivg, 3pRewiies, relaraet. ¢l thag does not

PSOpR e ent TRAERAL B HERS UE b0l Mol in humans or

gnitharduci ng, into prokaryotic or eukaryotic host
cells, a nucleotide sequence insert eg '

cont dihei Aesage agtiatie depanAg IbiNGAS! |g§/nrﬁu%)§§a§fctegrwdquestion, the
ntgﬂien Ipi%:dwé{sﬂgtiéﬁ' fheCHlrSpMRAEIMAIABht A thd Bak ad g,’t/éte of the

'on and/or expression of the transfecte
patiehe atligldose wiqnotein Thanihiody de poeferdldy Gek %9 mglkg per day

By DRI ISR ol AHO; Ot R Bt CpT oo 1RyRE, fhafceutical
cto?&%int Eaﬁuiﬁ?isé%lﬁé?é’iéeaﬁhéﬂ kA doBet st udleic! Acid (sequence or
particular, |

I's possible to introduce the DNA vector
vettar) teeke ddhtnisiered are wischadapteddn padiciarancokding tethe mode of

asimiiewaian. B 186, 6nblq RRklsrE58y &Y BF e treat

rﬁ?ht‘? I g‘éﬂ@?él}iﬁsfeé‘ér%bmm(%ir%eéﬁaﬁé QisBHetHdsenare formulated and ad-
eleCtrop h

oration, cal cium phosphate precipitation or ,
himistetest asrtadeshot Aboui A0DA0 ang@éwpgm oreterahiy gfetd® to 10
i ode_gr adabl.e. pol val k n t: 5 :
ahgnp Te e et TelOURY B IRRT R RS R I RDRE hEofiy of a viral
JdIPRSPERS chhchdsRetefminatii oyiinfdcting dan fappropsate cell culture and
encapsul ati on of the nucleic acids, [

1 whi ch ar
megawiing:the ohabgee! Plasies i infaciac gelis,genRralh At A8 hours. The
ti I | . i . .
{§ffighed Sor aeteP i i P BFRLA L TiralSd Bidiable Binply HeSerioed in

Beniwsiatureng, inserted in its genone, a nucleic acid
sequence codin

for, a GVB,synthase, The viral OF . .
can pf _@ﬁaerggwal%ﬁmlgléFFQEW%be brRease daBirobpyiar By hiection, the
EShPOYSNS of BRE invention comprising the active principle(s) take the form of
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ticularly a lentivirus, an adeno-associ ated virus
(AAV), a herpes virus, a cyto negalovirus (CW) la
WO 206i108800/i rus, etc. The inpl enmentati on of theREI/EP2005/003647
recombi nant expression techniques is well known to
those skilled in the art. Exanples of host cells
i ncl ude especially manmalian cells such as CHO,

- 7’
inggablacs WIS 8nd SUSPRBBIENS RAGKGIEH R ABPRWES i 'P%E, s for slow
bact.eri a. i i i
oORSUSE) BUSHER & B lse, 300 R by Rt SBeurahegub tamuce:

|ar @Y fhtrafenioi@nsatel. pt i on of the gene or the | evel of
translation of the protein encqoded by this . .

synt Hathe 5@%’& (gr@lhgqmm@téq;{qry?g? qﬂnﬁooes_fﬁbqnsgc\)/ggﬁo}r}vgptlon take

tr%eﬂﬁ'm Ep‘gefgiﬁ‘\te tERdrvednt frableyV dihtéd®r uncoated tablets,
ranscription (1.e. determning the |evel of )

shchatscdrggdesn)ampoulbe arasglatiogerie ke naken Prakhs emigiggranules or
G\VB g%trtenase %ene) or the reporter gene are based on

PEHRNGRS 15182%F KBt i ng techni que. The tests for fol

| ow etfaﬁn§ keNsarehtetal Admnistigticr aiob@indtein evmlertibnal man-
translation) of the GVMB syn thase protein or the )

neepymixngpthst activecpiindipleswith duffets, stakiligprs, preservatives, solu-

J t echni 1 i .
oHERnagaEHe BESHE 8 uBhafaRelafa oY 8 Sgu fagniaves,
Rt flikeirdd=e6 nsudsequenthesteriiseticand tRew; pdakeigedriasthe form of

_chloranpheni col acety transferase, CAT; etc.).
intravienods $Rj¢Ciansini ques can be carried out according to

' f | : . ' - .
o1 9B BTy ISR I bEhads bt oncrganc
phospRgtassaes, western blotting, inmmunofluorescence,
L B o Merara e FonBie SRS EBulseE! hagprvetny
cgﬁli;Igg%cﬁrygot?ﬁn&ﬁgéﬁv&ellhfbs@f‘955&5 a%'@lt%lfﬁilﬁi’ﬁrﬂarbéﬁfmethyl cellulose.

conprises steps that con sist in ) ]
br i nliorgoatr, |stalsitisers eusedslit acenrgingrie thet bveotiemare wodipm sulfite

S Tl T ST BB pione
sg)aﬁlrﬁ??@glrb%(}q@énzﬁﬁté’, SSIBROHAE, tRedohingi &hlofoceesdl] Tokprepare an
uce,

rre e transfer of a sialic acid residue from .
cralssalltien acistisgensiont theaagtive, grinsiplesgagupisgplvgd or suspended in

al@ﬁﬁrtggggfqrﬁ%iﬁig%ﬁg%|aagi$b§\lsi§|?1it,a§ igg{rgeccﬁrghgﬁuesﬁending agent (e.g.
%ﬁ{\}g@%rdﬂmd@% PrRESENEHR (Sudhdas onetbyipdralsenmpapedpylparaben),

evel of sialic acid transfer in the absence
aofastacorredapouadolawantadi cati ve of a compound t hat
inhibits Sy ﬂﬂ% [ S I3 r 8/t "®Mbined  with
and/ (§¢° pr?rg{\?%ﬁ§i®¥1‘§§$§pm cI:rd %%cu%tg)re ggﬁ%ﬁq%%tlspns of !
Hrbsiiss- dillsnts e epbrafriatBstapiiisbrs eagartts vptoynoting the prolonged

advant ageously evaluated by bring ing a ynthase
Pleaseco AR RS S O AOUBH S At SILNEI Porm a central
Roor oRb A B ONG. & haatb Ledtuble resi
i WAL 3P Lien, PoRY, AP ERRIERS A Bohim o0t g 1 e stuble resin
SreR QiAbr-insauble pesia. €7 teo tetiniopres” kntswo te those skilledrin the art will
medi um i n whichthe catal ytic reaction can occur. The
hretsethfrdRiSiRIEPOSR e. g. buffers, oxidising and/ or

r ed“‘?ﬂ@r&%ﬁﬁgﬁm?&ecéﬁméé AFSthehptidially asvpeilatedr inteappbropriate

ioni c concentra tion of the mediumare generally
doljaget @dts. Preferably, the GMB synthase activity is

and Fammraen Boiy ot guliie s S heedi] ©

tenperature of between 35 and 39C and preferably of
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370C. The reaction is advantageously perforned in a

medi um contai ning 10 MM WMn2+, for exanple 10 mM MnhCl 2.
w@Bssgssbhase activity tests have been descri bRCI/EP2005/003647

especially in international pgtent application WO

97/ 47749, US patent 6555371 or the article by

Wakarchuk et al. (1996). Preferabl the GwB s%/nth se

act i iri that cese the nbar@aawthabmmp%@/\@n phthe inygatier fakes the form

I d f
wp. ol e o Sodf AR 6y Eoye, for example an
e @Ikﬂ CFtﬂﬁial&M@ctéarhaCt osyl cer am de (LacCer) to form

gangl i osi GVB. A decrease | qshe di sa@@ea[rlance ; d
CVP- Nhﬁdlé*ﬂ'WWéLﬁadW'ﬁatb@ QRAMted 38(iPeFPIEESa P&éom?&/?{? orme

[ qd tane-
B PRERARUERL o8 AR You00ud A st
oUQMefurermnmlhleméllar ecaneentrics @ﬂawbzt eesmlasngr hease N@svlglesogenerally

| dt f f CVP- N .
ietdsriaees BTl ﬁ;ﬁamﬁ% oL Bl PRIGLE e forma

43 e RS0 U 3 4481 120 990 Aot

afheotigbelutiondn teeir ctmeeffect ed by any appropriate
techni que well known to S
z

kil led
can b#OSOgIes 63 (pgcpgglgufaéw %qi’ﬁr\lt@ eqqﬁTFq{e@ge%ngpstpétﬁ)n of an
E: |\9§hﬁﬁ&§fg td é‘g |éé‘@eﬂl§laﬁoﬁﬁ§§ulé}a@'r@ét Thid &spbe done by chemi-

erred screening test accordi ntg
chihe coupbnng itioe lwpsdsdmstargeh@g imoletyglese such |1as taipe msasi)feptldes (for

thase i.s bro into contact with [14C] -CM
epsampigﬂefraw%s)aﬂaauﬁ?#'?%ct osyl cerani de coupled to
biotin. SPA(r) technol ogy (Amersham Bi osciences) is
based on the em ssion of b particles by the
di si ntegration of certaPeracadiov@etiod el ements. If the
radi qact.i ve nol i.en
sei n?ﬁ'lel gygla%orbﬁﬁﬁwe‘f‘ rh%t?éjgc{ éﬁ i§ Vithd RS oﬁ‘%cféén%?g“‘or identify-

active disintegrati
ifg cBHpupdst RidriaUhe Gfetfiont idndzort ;Srelvenﬂdme o emidrovascular com-

pﬁég%:ég?wﬁaé&%nﬁfn%%t {honceeambes! Zhdpant aneapst compound to
|Q§ﬁﬁe(g|¥ll3%}gﬂﬁ§§éﬁag ltW%ngvalbﬁtetdh% gaseatt in tﬁé%vel of activity of

ECU in a solution contal nt ng

thieaglizyme beiry melitativetdfva comipeumdeusdfat wdtimstraaiment and/or pre-
interact with SPA bead

hrﬁchf ssion associ at ed
vgntian of enigicyAREdgF g@m@ﬁc%tfo Cﬁ%]&‘?%ﬁct ive nol ecul e
does Iﬂgfergﬁ{fleﬂ%ﬁ'ﬁ @V&éﬁul&ﬁ@érﬁ%hé&hﬁa&mlé‘@e@é’ﬁs %@@‘éted from the

and no m ssion 1s generated he context of
dgrbep m’ampmngtcﬁabetlm\eetmn’paﬂnmtdlebehmaﬂelpthmpﬂibie&ﬁd diabetic neu-

Sl ATl R B gt - o

e?-ﬁ?b gs via the biotin/streptavidin conpl ex and
carrl I oactive sialic acid group. The Exanp

and Fflgautm admpouricblcRovg [of @ pe. {thean ,b@eamq;wal or synthetic

t hout t
S R ARG A b B ey gy oo
ﬁﬂﬁté r §§§B§I§h§é o‘F@hkﬁO\ﬂ/Rl\ﬁ).lc@Ne AoEexaimple aldislogieakextract.
expos to mM BSA or ACE for 4 days (RMC

( BRP)ThéI' hi?/ecb@If IGMayathasenastijiydn dhgdﬁ G %gﬁm%ge% compound
h t )
us B%,cggwg%ﬁé‘& (yﬁ{heﬁ% ﬁJn&rdﬁ‘q}%/él 'r?Jz g&:ﬁ\%? g\?t'g‘és osv\%?fcgsof the test com

Wrgdent age of the BSA control and represent
In a first embodiment, the screening method comprises steps that consist
in bringing at least one test compound into contact with a cell that expresses a
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the mean SEMof 6 (BRP) or 9 (RMC) independent
experinments, each per forned in duplicate. *p < 0.05
w@ombneteos he BSA control. Figure 2 shows the PCI/EP2005/003647
gangl i osi de bi osynthesi s routg nodi fied on the basis
of the article by van Echten et al. (1 993). Only
series a and b gangliosides are detected in the
GINg Smthgssyrarslidetamyaing| thescaragity ef gaidecgmpound o inhibit, i.e.

b,qgk@trr% 9?(%3 gda{?{gﬁg% sgﬁutlgéﬁl% B? ggﬁgl%s'l gﬁ?%p Yebtdase in the

Ié‘(i%‘l;<9é”f§lé.3éﬂ’thé§ibI &6f gBhgheige eBMBsédl the é’eth:dBﬁpamd m a cell not
days, respectjvely, and _then harveste

egaﬂ@ed @@utmée%@@“@w'ﬂ%c'ﬁelﬂdlcéﬁv‘? faf & ComppaUpd eldeegyl ih'fhe treat-

HP as

s mgrd o PR SR Tyl b IcRORS O ictRles 22,
resulThe eslk can e ss edl alsataemeseeﬂ WBo&fyrﬁh@s@SAdogenously, for
control and represent the

%%e o BRPﬂ ar % be a cell
SHRID)e PriedipahBasHeytexqiet rgresggg;ﬁ g,gpf e .cqlt ican also
tr%%?l’é[ & ﬁ1 a't n%ntgggér é&%’lé‘ﬁ{anﬁgﬁté} %&Pfe%!s a GM$ Q/nﬁd%\@e with the

ang Iosides were netabolically |abelled wt
ald ﬁﬂ/éabrsafor[@@p@ssgng s peaguchof the GAS Ssiéﬁm&tgﬁﬁeoﬁ hese cells

cBRpPescag T Py ateaiiclih B HEKBRAYE o B M85 cels, a
ﬁu%@o%ﬁ@%cﬁl@ﬁcﬁﬁ’ébrtﬁm vaebmr%dtﬁﬁﬁ@e@%%qhence coding for GM3

exper 1 nment Figure 4 shows the increase in
syptitases enddhemcuiiuﬂmg SELQ) @gll@durgiejmngdut;or@nma&@llq)\g the replication

S VVI th 3 mv

BT oRsas o of HeLTATSTRRER THolEifel S 1 S
synt Ngyze DA ivelctor, 8IS eRBmple %\dplarsrmbevemdm dmimgmgaaesequence
as described in the section "Mterjals an g
coREngs ot @ G @«nthﬂaeycmeeznvro%@e@@o sBPshae B any technique

r ot ej n P I

e egb8 R MRl 8 8 ipye proauce he DA
veeftrifla maKed Ripre$entvithbet theaaid cﬁ%ﬂydﬁnd obwvebicle or system which

vbéﬁﬁﬁé&ﬁé?éa%ﬁ%%hgﬁ”ﬁféw Yobisr ipdle B ERdes Sgp) Otfer avai
é;{f?él'rﬂ gu% al ‘?'?l'i Z"n@@roﬁn@%ﬂ@n L t‘?%é%’r?g?ir\] géalcfﬁfﬁ@ phosphate
présipithorarce fem’pum;sadwdls thepmdcmhnag@caﬁsmeﬁe ot diposeimes. Biode-

and represep}SI e nea 4-5 an

g{ggalﬁgtp@g@l Ommacgﬁat@omqqﬂar}ﬁlg,g arglp&rﬁ%ulgﬁy adgalgt%geous In
thé'%’a}% gf ‘ﬁéoé&%a‘snm@'tﬁsb‘)@f ehtidriie li‘b‘iﬂé faUrs fe&foabsamtion of the

cau Xxoge ‘nous series a gangliosides. Pericytes
r(u%)leloracmas alvfgcialare: olepstiyaly oherged, rasut fegililaten fusion'with the nega-

[ i osi | exes for 4 or 7 days,
t%’@&g%’@@@ I(&? rmsmg%eesnd of the treat nent, the total
pr ot %Ifé?néﬁﬁél}/ NpasiEcst cabige i e fosmadfea eaqureisinant @isusacompris-
percent age o

the BSA control and represent %We M
|5§Mrusensden itscpgnonden negiels peidmeguease togig i fe synthase.

ICHET R TS N
RMAMOd RALDIGS, 8 Aizhonadsocltedvirst AV, AGRerpes virus, a cyto-

Peri cytes é E or nmesangial cells (B) were treated with
megMOBHSASé alWﬁ‘Cﬁlﬁl@‘ﬁ'}L@sé%e or absence of 5 ng per

R B i e O

kmﬁit@ms@&uwialthemﬂmt of proteins was neasured.
The results are expressed as a percentage of the BSA
control and represent the nean SEM of 5-6 independent
experinments, each performed in triplicate. *p < 0.05
against the cells treated with AGE
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Figure 7 illustrates the detection of GVB synthase
activity by a test which conbines detection of the

w0 e@stiossm pr oduct, gangli oside GVB, by scinti ge@pRp20851a)3647
| um nescence. GMB synt hase catal yses the transfer of
| abelled sialic acid from[14C]-CvWP-sialic acid to

| act osyl ceram de couPSOed to biotin (Biotin-LacCer).
SPA ESempléd bhhpshcaifsoiichideyespasially mastsakian cells such as CHO,

BB MO LIPS I b oo
c%@y@éﬁgtﬁaﬁ@ otin and | abelled with 14C The SPA

signal “resulting fromthe interaction between t
r ad| Jhetleveliaf expdessien SPA hseawuated %HGF%E&WFthe evel of tran-

f, t
R e R
ré0eithéd dﬁ“éi:tlymhﬁimetg % l‘abiértet benel | s vver e

reate with 3 mM BSA contr . At the
the tihespagihtomies t€§¥3af|°r|5?|g9("\ﬂ P TaBS R . dpfpsmining the

Ié\%i %k&%n@&rﬁot%?@rogzgﬁga@t @eH@ r ﬁﬁ‘é‘\ﬁ@%é’fhé @/I@%%thase gene) or

t'r ol I ndependent
tl@amartmrgame A isa@cosna‘gaunmsmwermblamhg technigiiedTha tasts for fol-
i 1lustrates. th

i e BT | SSTBTENTS o ML BRI O e GMS3 syn-
tt?i%’?&?}@%l”% &M rCHYold - calBe Pty 85 palyashiiMiriynoassay

synthase activity (B) were neasured on
téchrigessbe sanfuseHiiarienetric climinescestt af sribeotechnigaies for detecting

éﬂo@%?hpqugms bgtezlgfw%g%é{ﬂbér%g%gtl > m%g%%dbs:tﬁ@amphemcol

Wanéf@rés@emme“t@k mce, the GMB levels were 66 + 9
proteins. The results are expressed as a per

cent dyenwToaskay BIANGURS 6AN éwdcarasfiéwérﬁcwr@naéawaﬂous formats

VSﬁ lér?cfg&rdf \;\5? {%&@lﬁ%ﬁﬁ&a%h{@é bg’@f'g’?.l la dioimmunoassay,

imeith agenRdsshee| @esiem aiutticg) munancﬁdlmreecemie rm¢ The anti-GM3

pericytes (BRPZ were isol ated fromg" retl b

synthasgayotain antbadies Ussly o detesting ﬁi/%th@?eamte'" can be
ti nas were obtained by

@8@@ %ES% eer&g 8{T‘I\’I3| e conditions from enucl eated

bovi ne eetiserobmbbdiaderity te scleenilg atethodicompisesrstepe that con-

q?églg %?@Ef"“ A Iatgo:pep]gesgé:p e ahgerlétlaﬁt fylfltgtagﬁgﬁél' Rfutated or
r&&ﬁbﬁ{e{q?mbn&%tﬁg@é lor R %3 s@fﬂ%i@@ﬂ%fﬁlé@%! Brigin, .and deter-

onbgeni'ser 1 n a l'anced saline sol ution

rﬁﬁa@*thﬂg@apémi}yeof@qr@e:nmpexumlelBSthlbptpl enklack @rveduce, the transfer

st aobeledde i SRR SRttt KD BOGk Rt 2 vetac
gsé Y =idd8 @ ROSTBRES Baldescoupter. Pedddrehya ol tid 1100 gialiorcid trans-

mn utes at 4C and the residues were resuspended in
fan aehw;ynrm the prﬂaancerpfcsmd QMR siomrasad skith dne fpued of sialic

é%tg_cp 1%2 JﬁQB bg%%%ﬁ)i%@id E}@@@Sﬁﬂég@ m%:]a ny?/dﬂ_al l}é‘rﬁlﬁound that

lﬁﬁib'lt@'@MBC@nll%s@éhées 28efim tien drebimémisand/ps prevention of micro-
chl oronet hyl ketone (TLCK) 150 ng/m, Sigma). After

\casgsancomqhzatmmmi @igbgtes37C), the nicrovessel
f -
depost o e B oF AP D RRLadhiT T R ARtdsobsy Sftluated by bring

iR IaNBMB SyHthase mtavedatach Withvasietic avideddidEMdnCDa Isiaélcwld acceptor
nodi fied Eagle' s nediu V

yrslarApRseRTIAE cenditionst rﬂﬁéﬁ%ﬁh rrGtE?ftaggi?vrm of siafic a@ld from donor to

acceptor. In general, “appropriate conditions” denote a reaction medium in which
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Corporation, N Y., United States), 1% of glutam ne and

1% of penicil lin/streptonycin (Sigm), and the nmedi um
woe®snesbaced every two days. After the adhesiBEI/EP2005/003647
period, an excrescence of per| cytes fromthe

m crovessel s occurred after 48 hours and the cells

reached confluence in about 10 days. The BRP cul tures |
tmecataimomaatuen cas etrurathemmedidnbyganeslidp®.ggbrliers, oxidising

e S .
tibRRE lthe Reedigm M%@ramﬂbd Jusést] Rrefgraplyf ittee GMB @lynthaste activity

antigen (3G anti and by g%at ive | abel li
ist maluatedvmla 5V ) b red t@ﬁ:\opl'é etvgenrRapd ogﬂ@ preferably of

obh ket dpd o b BBl 8058 proreaby o
378G, FRETTERLRSh W é&\/érlw%écﬁf%/Rgéﬁbﬁﬁwm BomelRING @entdning 10 mM

passage, during which were treated. Rat renal
MT€§arﬁg1 axaamleswﬂmj Mok 0B ryatliassmastivity tegts have Dbeen

gsq%cggis%em,a oun&terng %VePISt ee{ﬁpékéqﬂ&ggvﬁﬁt 4\'7%4 US patent

65593?1 B tHd Qﬁiol@by i slesysul éte§|hk1>99reg moved under
sterile conditions. Small pieces were nechanicall

f or cEmefemtduguheasz@csmmﬁﬁ@smtmtvnS pragalasd by auaniilying the trans-
B BH aoBASES U0, d0H, B P MOt o
tH® 3 d?@%h ROdp PF acgslattosé ré@iddesifeactOQMeemﬂnlﬂet(hacCer) to form
flbronectln (4 dishes for 2 renal glomergrwg> DME

genglivside M3, Maﬁtr@@% B theglisapPaasgNFR 0k mN-fé}@ heuraminate
agngwé{alg]ﬁ@%yﬁ:@er nide Enﬁlﬁp'lﬁ'thé fB{rﬁéﬁc?rP?@%%Bnis iRbicalivé ™ a com-

€ excrescence o
poLiadEhaf 1nh¢nlSL@NBdSﬁﬂhme tAmexthoe elcsomting tchéhe:nsivlestlon therefore

CPETRTRES Hefql?'@ﬁﬁléagﬁ%ebg\fqﬁgf% (il R SRR FOrd cEMEN-acety-
Fﬁfa é”t@ IE%%ZI%E rhﬁi% é{'ﬁf@:ﬁéﬂc@%ﬁ%bséﬁéé ®Fithe test com- - .

ape, ape ey are confluent) and
d@}ﬂnﬂoa tive labelling wit h vimentin, snooth nuscle

d Th .l | .
O L R LRl Bt b b g et i
o‘é?éétaﬁl%r#ﬁhné%me WBRLIHY B&n Qﬁdeﬁé@t@f:i C?/ any approprlate technique

peni cillin/ strept OI’TyCI n.. They were use bet ween
welf kmwndofhhbsealmlledpmsﬁwgaﬁ Thisoraniksn e r@ét@@tlve enzymatic,

I
G STESoRbl o hHlbodttiad it B ATEFAalE & Ak Sethheer
m ce A GrAbHes sBrating st heeordgy &l the iheention is described in Figure
per f usi ont echni que, as descri bed by Takenoto

7 Taktbisotast.eEM3 syn@*@@g)ls tsepgh into tq@@tQﬁtd/glthNért;] %MP sialic acid

48 WilR TRl R RRtoio e 8, SRS EPERoRRY trsham Bio-

sr(%ﬂ?:\ﬁ‘ég is bh8&d Ynsthbcafisaidth & ]Q%H‘iﬂeé{\'bwthé%élﬁwm of certain

e’ Diagnostics). After filtration, the glonmeruli

retliozlotiven et lemenisu llfathedrasieative molesule tﬁawﬁflp@rnfﬂ}ésd‘vﬁﬁ éo an SPA

gL e R RSP AP s

iRHE Medb! ?ﬂ%&? n laqarnr nagcewt EMmigsid VT ite glgerl Oéntbese!ellected by a
contam nation. Isolation of nouse renal corti cgs Rena

smnttllet«om cayntert andier @ £68) dnager [Qmtheothedhay iprthe. ase of

b db/ d / - I
'% égcileﬁ%tfv eguo%({}@% )lr‘f %g%élg#?ﬁ %pﬁgmfﬁhegﬁ{&s s eq &# a radioactive
ADRREI Bial SRsAH mmmtfwme@mmehb@ #iedp @ysisseneassociated with
renoved. The renal cortex

the disintegration of the radioactive molecule does not have sufficient energy to
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fragnents were then obtained by dissection and

mechani cal | y honbgeni sed with a Dounce honobgeni ser in
w@2@5/108¢hHepes buffer containing 1 nmV EDTA andPQODEP20051003647

of protease inhibitors. Prepgration of AGE AGE were

prepared by incubati ng bow ne serum al bum n (final

concentra tion of 7.2 Slgeg‘zerwuh

reashign §Rrokaad @Sidg?%}lglﬁtergnﬁg@nflgrg alsgy i 8’§09@Wth of the pre-
S%gtntg% %@éﬁﬂrgn{eﬁ H’@ﬁrﬁﬁ@%@ﬁ %&/r]‘éﬁ ﬂ?érefd?@ refi8&s the amount of

fons 1n sence oxal and used as
GM 3 elticeplin Mﬁ@m@acaidnonmedli%@?i\ ciptthis| c)omﬁomdmtszaamblaﬂeei with SPA

bgggA@ ﬁ&gﬁé’g.gﬁ@ggge@%@%&oﬁp@? 1@@ ggﬂaeds? )é F%ﬁ%@%’vf%hng%"c acid

g s and unreacted carbonyls, and were then
rilised by filtration and kept at -200C until wused.
Treatment with AGE The AGE and the BSA control (fi naI

ConCRIL BN s IS, G SO b, fyepian vivou

i,ﬁmgﬁwh,ﬂ%ngne passage (about 7 days for the BRP and
ays tor the RMC). The culture nmedium was repl aced

with a fresh nediumevery two days. Measurenent of cell

gro e end of the treatnent, the cells were
har&%&—@ggéjth trypsin and the cell residues were

was hegh jrai ’P%hwwtshth% phisidraios tbelfpfrehfecbtsﬂi bh@esioftesi BRP) and
(ice For each sanple, one aliquot o

r@mllmemlaboei%e M) rky A%eﬁlﬁy@weée e¥posedde édftM BSA or

P@ EBW@F Eré?i @ﬁg\}%ﬁéh@ a\fvofrjé(j?llnempsmlsed and

chgiga: IGér,]iS oﬁf@tﬁe%?g(@?ﬂhg%@é@nom eboloteins was deter-
mified 1'&!@ psulis ges gzqvm, @S(@Qgr@@nmq rhie BES%egcp(ntEq?arpg represent
55 SR g PR LY JHETGT HGRBh e S0, sach por
f%“;'?é*“a I IR ti‘é‘i‘%%mz?‘.*?it‘é's”%

105 M ahow%[tm%gammlcie]bwsmﬂ\e@gst Oyt {n OJIfIE(} on (%he basis of

t%%%f#lggt?ﬁygﬂmggﬁgg%fgg?(egb?»ﬁgOhlyngéné Pr§§g| %_Bfangllo&des are

deF@"tg%mgg% BR%@?@R%A@XSW @angiiosm(elsaxuchon et t
al ., nodi fi1 e al.i zi alizio.e
. Biure)3 ikysteates the Hg'\%éleporp ég tE I‘{%IE) dfﬁ I iy pericytes

al
S BShodel SELP PR ALIPHERLAL I ) ot oo i

BSWHHK@E%IF gror 1 HQ?IS a@sﬁeeﬁlewrmcemmbawdsted d'dfle/\gamghosndes
of the sane sol vent. The oI ed extrac of to

werg azstra@e@ @uritied banalyapd Fave B PY rﬁta'mng with
rt?ggrctﬂ'}@ge:?é %e&nl@é t Még §§cﬁ6ﬂ ﬁﬂé@?gn%?n&%giho\d/s‘” The results are

ases, contal nit ng I osI des, were

Xprosgirisad hgsbreantageldd the |BSﬁacgﬁ'llrolca]1dJmpr(a§bamtelhe mean + SEM of
Co oration, MIford, MA) and,  anal ysed

b .
Bkor BHMEAINdePeRdRRhg YPeTYHETS! 2064 PREICETEE B dsplgate: P <
Q/v@?e qzﬁ/g %&g‘agéol( ﬁﬁ @ déer (B ih) arT %s@tﬁﬁgb\)e‘?é'rﬂét%bollcally

ography u a phosphorus
I§5él?e%ﬂ wthd 1 %l@h‘ﬁr oF §7C ] g ctose, aextfamam sepam.ed sbyaMPTLc and

har maci a ot ech, Piscata , United States) ¥
ar&eﬂyﬂ&d by antoradiagsaphy. nkhe (@@pits are expressed as’a percen age of the

BSA control and represent the mean = SEM of three independent experiments.
Figure 4 shows the increase in GM3 synthase activity in isolated glomeruli
and cells caused by AGE. (A) The cells were treated with 3 uM BSA or AGE for 4
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cific stain for gangliosides: resorcinol 0.3%(Sigm),
CusS™ 0.03% HC 30% using an | mage Master VDS-CL
w@ 2omenedsem Phar maci a Bi ot ech). Quanti ficati on BEBEP2005/003647
performed using an | nage QJan}7 (Mol ecul ar Dynami cs).
As GI'lb was absent fromthe ganglioside profiles of
both the BRP and the RMC, it was added to the sanpl es
days {RMG) er Madayst €AY dTl'pi (43 synihasepctivity was measured on the

SRR BRI L L DS BR s g e con

tiongehatyedlas @7 20dns.nuresl/gt 6l protsifis i tiod BRBlaad RMC, respec-
buffer (20 nM sodi um cacodyl ate, pH 6.6 ? ?
tiyelyTTheoesilia @ee expragsedes 2 mrmqtﬁged}ft gaﬁ@sc@n rol and repre-

SGPLIL P SEAT SIS rpeh oL o 4L o) B i pynase

2Bt #aeuhedsited dtheckight) panifibd h@megénamsof(gloﬁwﬂm of control
(about 3-6 x 106 cells) were pooled. The ¢

miee ddbksm) and el mica ! mgogtrpbactyl%wﬁ 657 pmpViRY oY proteins.
Tg@g)legbﬁf ﬁké‘ ek{:‘n%s%@ %%@E}ﬁfbteﬁ qﬂé%ntn%l gﬁasrléagés%h?the mean
ofver u ue

ase actirvity ar resi

+nSEN’ﬁ@ﬂ 43| érurrﬂawmgem@ seéguumsh ESAmbnngleon aforﬁEol miicélepes
cont ai ni ng mM EDTA and 10 m / of proteas

i nhi fHiguress llmﬁatﬁﬁrﬁ@elﬁatm%om@f tbet fRlh ptfé\ﬁ@fﬁflpngf‘@dﬂss@ by exoge-
0
8 358eh Y oA dloB PR O RS GBSt reated vt

dé%glwﬁﬂélBS/@mmmexeﬁ faprdod et inyk prespectivalppt the abd wf the treat-
for the cells and 100 for

it s tadek RTOIRS YeRe (FRASeE. Wée%Ep?%seWPés‘ﬁ‘% & percent-
aﬂe g ?ﬁ%e@@ﬂl c&%&l"?nd’freg?é%%m% %EEHHCS’ENP(?'F'B“@ independent

ncentrations of osyl ceram
%@hﬁ%&‘ﬁs RichvsdricshedVhrtriglidate Val < 6605 @ansEBSMcontrol

T b s e s iAo GO 41 BN antoosies
5 i 5 CHISAAT A PHIORE 1) PrSipgel Bl (©) e

tRgitéatwitn3 [IMeBBRamt AGE M wameweeenrl alesdyaeeof 5tpg per well of

a?é@&dzgéq At G POV i Bk by g thecsd Pl MR el the cells

teoFRSHED Bl B8N (R B ARl T pliFee Wi GhBasured. The

resiits iaps i skpsesence ael altpedcevitage GfMhe BSA Tontrol \a)1daretpresent the
the solvent was dried under nitrogen. Fina

rpemyH SEMHEE Srieindepepdeat edPeiimenisn Spah Eprenlcrr\ﬁed in triplicate. *p <
&Qégggﬁﬁ%gﬁ‘geo@glls DEL E)\Nlﬂpﬂﬁtﬁhe reaction products were

autora rography.” The GMB synt hase

act i Higywrewp $IlL@£rralt@$ﬂmlldeieCpnnlof @M@I\@nmmmewmy/bggadest which
proteins. Treatnent wth exoaenous

aoneings detasdionral e f‘%ﬁc’f@k‘dﬁ@ Hels 9508k ?33\43 %S?'Hﬂgraphy and

n fi id fi
Iﬁﬁ\ﬂﬁ{l gbe < e 18 ésyﬁ{?ﬁs@ tglyges éﬁ% éceﬁﬁ{oste:r : {/aéb&llleglsolg ic acid from
(B3, CIEFRsial@/acinth @blcmyl@ran‘ndas/boeplam toebigtin (Biotin-LacCer). SPA

S RS S S AN R el L LoE AL i
Vi n@f\ﬁe@fthéﬁrﬂ?b@ﬁ%nt’& EdhtBStwith tﬁ‘e tedulfied ggngl’bsﬁlﬂ@“@mg coupled to

the end of the treatnent
iefiih sarvebylebeitesh ot vi ‘Go Tha [SRBSsignal rgsidting ofrror:mo the interaction

TRirerB 1oS BT el R EhRhaatRs ufitl hfflasticd 10

Frangg uresg%hBWsCtﬂ@t(kféhﬂb@tl@n WithoGNVBDS ithase stRNAE;HeEacts RMC.
|nh|b| ors 10 t he number of cells in

%(beurmeftesth@yaagfac@on aﬁfelaMﬁ itht 4Q0 ndf &ﬁMér%tréh%Se SiRNA, the

concentrations (cf. Fig. 1), the total proteins were
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measured using the BCA protein test (Pierce) in order

to evaluate the cell prolif eration. Treatnent with
W@isAessnd es a gangl i osi de anti bodi es To bl ockPCTBP2005/003647

potential effects of series gggangliosides, the cells

were culti vated in 96-well|l plates and treated with 3

cm”%”/&%d?éaéﬁ Wit b BRA SPBFoBTNBaRt FR bR GLRtE{reaRient, the
to?ﬂéarp}eérést ﬂ%ﬁ? ¥1% rﬂ?% he POYts( Mt é)ﬁ%@ésecﬁasteh ﬁeﬁ’d@e‘?‘ltéﬁe of the

s Wer e wash fwce wit

Bgﬂ%drﬁﬁﬁ%nﬁﬁe}é@eé@nt Qfﬁe Rign kYSEM ¢fs iretepamdenhexperiments. *p <
protelns were neasured in order to quantify the cell

0 pbaigainatdé ealls treateﬁf%hﬁ&ﬁof RVMC with a GVMB synt hase

Rl e AR s owo e

aOMoURREE irffrte éhbb@tut: mus‘eemd coitéx Bire GM%rsﬁlet‘hasg activity (A)
RNA (si RNA) specific for GWB s nthasgqc(whlc

an@ﬁl@&wn&@gﬁrﬁgﬁwgy (B WernmQasUet QR rm:[g?tpﬁ;es %of the renal cor-
te(xI V#({}ﬁr%g%lc%@por A on;ébgybgﬁf&v‘é(ﬁﬁmwemé@!ﬂ@tIevels (C) in con-

synt ase antl sense
tréeﬁﬂwwbmpdnmmmxmmmmmwm sﬁqhamcmrol mice, the

5 In prelimna experj nents, dose- ons
G}\%ﬁs IQ\@A?? M@ﬂé&ﬁ @ngﬁ*ﬁlng% REHPIRG: ?hg rgglrx press%gyas a per-

creasi T t
A SRS YL O tgins
ofﬁ%aég?alﬁ&tﬁe densneens with®GEr ansfected cells. The
prolTferation was then evaluated on the cells

transfected with the si RNA. For this purpose, 24 hours
afte I ction with 400 nMsiRNA, the cells were
treaE&@—'@Eﬁ'—E—gs mM BSA control or AGE (3 days). The
cells were then washed twice with PBS and Iysed in a
Ri pa lysis buffer and the praot dns were measured in

or deE_X_amﬂﬁa'l udaterigls apd|methads erat i on. Stati sti cal
anal ﬁ{”s A SrePr essed as neans SEM and
Figbldtidft pRe e

pres age of the controls. In the cell :
st udigRind Retindll | peigtes’ $BRPY) astrensslateddrom bewnaateginal micro-

e L Hru AT AR B e
o%gﬂé%ﬁgjel?y &n? ﬁoﬁxwérngfétrﬁﬁ %nﬂ}tfb‘ﬁs fom @nbieleatsd bovme eyes

Istically significant. Exanple
obtdiasdlfitotn }oé@EabaﬂhmmlAftemmepcmtamﬁmgoplgmented eplthehal cells

oRde G b3l BHR esh (6¢ U7 2 BB SHRGLah) gfetp Yied into

t Hanks bal d
S%E%Lérﬁ{:%gfar&ehbﬁogﬁﬁ%eﬁrlfﬁaé %dﬁcbhhgzég?ﬂlgégﬁla an s balance

solineesdlationt (Ge2/Meitftasi oxygenaiat 1B wlwgggedawgh R'Hepes 10

e RHo7 . SR Tho V1o o HEh ST AL Slorfla, Sdint-Quentin
ﬁé?IaU%YeF%%?GSﬁ)Q? ITheClRrhBhehates weréfcdnlmth‘ugadtmmwﬂ g for 5 min-

I'Ts.” These ' results denonstrate that AGE have si.ml
ey ert s Cehhddhe residuise wers ressisaended di asb EAZYBERIE PO gion con-

and nesangi al Jls a enahl.ed t O

(@i Balaanisel Gknane MeeRiarisihdsite DEGRharT, §8many) (1 mgimi
ih &5 RUBRAGR-RIE ok dtiited tHBSS, ¢Ridest YPaaM, pH 7.4, antibiotics 1%,
DNase 20 U/ml and Na-tosyllysine chloromethyl ketone (TLCK) 130 ng/ml,
Sigma). After digestion (20 minutes at 37°C), the microvessel fragments were

placed on a 40 pm nylon filter and deposited in 6 cm dishes covered with fibro-
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2 -ACE increase series a gangliosides in pericytes and

nmesangi al cells The inventors' previous results
wGaogretced t hat AGE coul d nodul ate t he gangl i OBCTEP2005/003647

profile in retinal mcrovascybar ceils (Natalizio et

al ., 2001). The ganglioside profiles were analysed in

BRP and R\VC Sh -
neHE . Sﬂ}@nrggé&e&glftﬁ'ggf\ge%eg CSSIBE(@F# ér(f ?%ﬁﬂl@hgﬁr(gtﬂ??d%@modmed
Eé@@%‘r e V\glsu ﬁ&@ﬁietn'téw fitht TP/ faeean@vires sorsn I(G‘nbdme Invitro-

re series gangl i osides GVMB (63% of th
gémt(ad)rp@aatgin oBlLﬂelemilmetﬁtetﬁs)aﬁa’o L g{udamingh nsk /és°fb penicil-

R on o5 ARl PR A e B3l Ater o

?5551 h herfdRl, &S BxEesBefide® f perlytdsh tropt elserrmermfes@@ls accurred
/8 GMB still bein termlngangllo&de(i%ﬁ |
afterc4@ hiurs anddhe sslla repshd eanfiueiicgrn abayé d e e BRP cul-
@%Q\Eesfgrg)gf}] d’qﬁffﬁé %@ré{&éﬁse@?y‘?wﬁp ph %g'r'arlrFﬁdlar morphology
Erﬂs%%ldé @émém@méﬂﬁgrdﬁkﬂﬁ iatal nGNﬂappmsedmmﬂseanmScagvaluated by
out 40% whereas series b gangli osi de g&%e fibod

Pbﬂt'\?@r%b(em'@ fog Apth prachie apdshiepdiic gcpup! é%‘gxﬁﬁs( antibody)
r:nae?’ lé(fegaaéu/ ing ﬁ%%g?&eﬁl dé’@ﬁn& ?thgfgx r%éegpn e endothe-

"?'eéé‘“é R s ety a??ﬁi?’”l}*e‘ e DA
(g Bigansh I WARLSIDURR Wi veatig BedFs U ip e second
to dete cinol, the cells were
PREFRIS: éjgﬁ'ng%ﬁ ?Q% nggwﬁg% %g%‘i‘f;f hi gh specific. )
act i Rigt YemaldmebangiahgelisoRIMES weneeohthmedal gcam'ygerdledqglomeruh of

the control cells and the_cells tre GE. The
youBGImaleoRisten reRalCaUESRY S n AISR. ra%‘?@o. Igfly e Cortex frag-

ot grabsisEletoddfoah L2 K Y%Bfe%é‘?@"?‘ééL‘“ﬁ?‘sﬁg”‘@y“"dm”s

Il GRS Weaé pﬁﬁawamdauc,e foricatl! througidis 268t bonsnesh twith HBSS

gangli oside profiles in both pericytes and

beéer. sThe-rmyn@lr@o parsgsthronah Thiseraer e TETEpad through a
I

T3k LB, Fay: Bl Bl R O LY e Hachted in 6 om

RoHUsh 28GRt IwitH Midrond&ini ¢4t Qr“sh@@dfdi‘esar@al glehérsli) in DMEM
an attenpt to explain the mechani smres

supplevharded evith riR%ask fogiak bevies aerglahgi'/% oﬂkigta”f'ﬂﬁ and 1% of
wmnlﬁg}g%gpgqmg%m ég{ega\’g Q@nrjn H@ bbﬂ@deﬂ@@c“r@écé]ﬁ@ of RMC

ang IOSI was neasur ed
de?ﬁ 'glémbhﬂi oéd\rdd aftbethreel WweeksT hadrthsuietlls \pe&thﬂredultlvated to

tha élf@\lglg;ﬁgﬁﬁlg%v dtg??é \vﬁitil?lsvtgglﬁgtrgg@yg} egpweéi% andy rﬁ%ﬁglal cells.
ﬂg{%%%bﬁﬁal%%?er%feda@g fblﬁlddr?rca dINGitems a(gﬁﬁraéhaiﬁ lgick shape

by I NCrea Xi mum rate of
e ey are eesfluent) afrdjexyepmsm tabedlinggeitin wmaﬂtm.@nooth muscle

;;:{,asgmh%;SS.a'f%é@%g%@&wﬁﬁ BLISEHHEl] fpomente
B R85 8 RSP ¥ty ety

ﬁ%ﬂ} WeRNuSsd Betveash thediftighna fiteersth passhdesf f ect t he
proliferation of pericytes and nesangial cells. The
cells

Isolation of mouse glomeruli |
Highly purified glomeruli were obtained from diabetic (db/db) or control

(db/m) eleven-week-old mice (Charles River) by the magnetic bead perfusion
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were treated for one passage (7 days for the BRP and 4

days for the RMC) with 50 nmM gangli osi des and, as
w@oemwsnadepo wi t h t he non-si al yl ated gl ucosyl cer aPCHEPZRNE003647

| act osyl ceram de precursors. ,figure 5 shows that GW,

GVL and GDla inhibited the proliferation of the

(oaBnbEaes)desCrBoL T SKamAIL P 86 (T ARTIPG P BLaePr- Grefl. the
h -
mm_@ig%gé gl%g}gfi ;Hf&dg{g@fﬁe et Y had J{;ﬁalﬁéc%céolgﬂorﬁ iBynal, Com

ce cosy ceramde a
plbﬁﬁéob'vdrmr) amdlthe msledysasvecrerthemrenmednﬁn@WfSé@led and digested

S S e L S B LAl
a&&l&%gﬁgd] pRAHL iU coPiaded YR Rit&ineachpanggnétisnBRihd then

In response to AGE and they degrade the
wash)dad t\mcatbefnre)homghnlsaé@@ This|teeypaye prexdges pure pseparations

S| oul.d therefar n nedi ators
0%96108?% 'A@%ﬁ fedgearge of FFSggﬁ bﬁﬁsﬁé’ﬂ& i osi de
anti bodi es protect pericytes and nesan gial cells

agai nst inhibition of the proliferation caused by ACGE
To siselgtion eifmeousnrenalcaniicesedi at e the effects of

of aﬁtplﬁekﬁﬁllt%g g"‘gﬁ%ﬁ%@%@%%&gl Tof B 'E'E'Ze% ﬁ'rsglg%%tlc (db/db)

oP ébhﬁolt EIBﬁhEdIeWehHNé’éF@oldt ME:QOMarfesrlalver)n Bdiedly nthe animals were
fer in the presence or abse

f th
e LSeRce.of (PG L0 o T ol o
fraﬂmegA% gg@ Hhlf Iog @@d‘ppzvem&g% A meeHaRiklly %ogenlsed with

par t the decrease In th
am@hhé@h@moyeméerparacgﬁt geVl ahepeme bufigi abniaéning ‘(;mhgg EDTA and
. In the light of the effects of exogenous
1Qarng||Qf$ﬁf@It@§59t'W§§l§°r§bser vations suggest that series a
gangliosides, particularly GML and G\, are the common
medi ators of the inhibition of the proliferation
I nduppgpdsatisiof AGETri cytes and nmesangial cells. 6 -

8\/2”2\3&% rw}\?e?'g @gé‘lf;\rlvflgt %y s Ibgtf %ovg}el gergx:rrg%&qrﬁinnﬁiﬂgﬁconcentra-

R T8 o e o7 for
haufsTeR dline eEruin Gibind(B82)x was nrmndaatedndeder ﬂﬁaesamgmoml itions in

e o Cale p enou el he G SUEGEE o contol
T%' %%Sff:'s etlhleSBS?\o FcﬁqNé‘\‘et uliftl 6AMPDPD SSésiddBx GB5-columns

hase SIRNA partrally protects fromeffects
(Aﬁ@@l@nb&oé@én&fes eUppsaiat Sweden) datremayet Hie salts apg| unreacted

of series a gangliosides jn the nedi t|on

corhants NS imien sianede TGO 3508 ﬁ&@?@mﬂ used.
SiRNA. Prelim nary experinents showed that the si RNA
effectively inhibited GV synthase activity in the

RVC. Treatment withr AGEN of the transfected cells and

treated cells was then rreasu ed. As sho

{ het FirecbBE and M BSA cpg re,lr&lnﬁfr%?%%néf BFtcﬁg ﬁf%"%bfg added to
artj Wya s tre@fed for one

Ll it 4 Rt attel G Glipfort AL R8I Gporhin iea

rsdé%age\(abmrmdéy@forgae@Rmandesdays ftolndaherEM@) ilde elture medium

ACE effects. The partial nature of the effects can be

wapreplaced Wht%@egf'bmedt“ﬂﬁteve(y FNQ HBYRGE effects were

| ess potent than in the previous experinents, given

that the cells were treated to a nore advanced | evel

of confluence so as to increase the efficacy of

transfection, and (ii) the GVB synt hase act|V|ty was
i nhibited by only 50%
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8 - GMB and (D3 synthase activities and GVB | evels are
nodi fied in diabetic nouse renal cortex To eval uate ex
wao pwse/104se0 ef f ect of a di abetic environnent on PEEEP2005/003647
gangl i osi de bi osynthesi s pat hpay, the GVB and GD3
synt hase activities were nmeasured on honogenates of
renal cortex of qtf] ﬂg/db di abeti ¢ nouse nodel. The
r esuMeasyrementaf FelhIraV ¢ 9A-B show that the G\B

synt Wﬁ Ank o thi tY@a"mie‘?ﬁ?rtﬁésﬁﬂsb\blel%oﬂfarv\é’@&!cﬁw&htth@&n and the

ase activity was reduced by 50%in the
céll atbsidues mmjeeNam tvwoetvvltl*es pfwnbateebuwm s#jine solution (iced

PR i) i rarbael DR i CfigvdERE BT WARP¥AREd using 2

g cfytd?ﬁé‘l*er i %raé\eto@@te'rm% thd Auiiber o€ walls CAnbmer@ﬂlquot was
di abetic mce (Figure QC% Overali, these

used tb Mmeasuse &@P@tﬁ@ﬁrhysﬁﬁaﬁf@d e teeRrdAedat hol ogi cal
sense of the results obtained in RMC and BRP treated
w t h AGE. REFERENCES Bass, Cell, 2000, 10 1, 235-238

Benoignavsidl of éﬁ@[i&siaué\s USA, 79, 917-921 Bouchon et
al. (1990) Bi ochlm Bi ophys. Acta, 1051

T. R Fot agejalmiia @beawgeﬁfz;th% gamabienises, 10:2 . Hét{'gf of 14nCiimi of

(RS0 eRrsipss ST p dnSY e | RPoR RS T, Scigpgeg, Boston, MA

W 8d8Ed 36 thé 20Rdle Mediehesveraight faxbthe226eRipg experiments with a
Forrester et al. (1997) Pathogenesi s of di.abe icgh s (5-8
high ispepiiichgctivity @(elvlar%{aﬁ G measwadk eefPeHrf&%é)c e cells (5-8 x
Riscku -
1ng egﬁ)sﬁleé n%rvﬁ gbﬂg?én%g%ﬁgggeﬂgg}fvgﬁ afﬂ%rﬁﬁgﬂ\%s'fécﬂb?%rypsmlsa

tiont &8¢ veashiednthede ltlrrmssmnEBSnd@psgﬁraglw&c@ﬂ@em\lﬁxtrﬁct@d from the

Q%ig@gbduﬂ;ﬁth)‘om aethad fiassbedn E@gﬁngﬁgt%@" @%&\nget al., 1990),
rE@& #ah 85(8& faﬁg@ &b ﬁl'\'g?ét;éﬂilg é‘ﬂaé‘{orZUUZ) eBné‘ily, tﬁé%ﬁl)reé;dues were

716 Hat anaka Y.
dlé@&ﬁéd Sy Qtrnksf shlamcfonhd@ﬂme;hamdt(wbrmo‘r vév) mlxed vigorously and

TR WRTE L RE R T

P mERE R spite 9“gﬁ§m£oféf*ﬁgiixéﬁ°@“é?@lm? ere dried by
é\%%%)atlbrsxand hegpacatedr aith dbe a@idld@ OLHMWM/E&%QQN&PBS(W 107,

\2@%2 nlslé L{p%gg%%gﬁ,a%}tgml% ﬁ%gﬁgélﬁggl%qsﬁgeér then’desalted on a

d.by HPTLC
3 0k ey Bt B o o

(M&8R) Dianmisteati e Gesmangs sToe niateprecoravelonaded ik C/M/CaCIz |

RIS, ROl Supddlocs okt VEioh L e BuefdBoorapty wsi -
@%%ﬁi@r@é QYo a@huaaesw%rrnsebr@mbbwarImwaamcbpwmerrsham Phar-

tes, Pickup J., WIIlians

Bact: Bbtach, KRiacaiawald uﬂltegt%tateso aiméy Imlm% withgigsorcinol (spe-
cu?c s%aln for gangliosides: resorcinol 0.3% (Sigma), CuSOa 0.03%, HCI 30%)

using an Image Master VDS-CL (Amersham Pharmacia Biotech). Quantification

was performed using an Image Quant (Molecular Dynamics). As GT1b was
absent from the ganglioside profiles of both the BRP and the RMC, it was added

to the samples as an internal standard prior to lipid extraction.
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Lal et al. (2002) Kidney Int., 6 1, 2006-2014 Leconte

et al. (1996) J. Neurochem, 66, 2160-2167 Marks et
wW@bkoos(dwed) J. Mol. Biol., 222, 581-597Nat al i ZPCI/BP208$/003647

(2001) Bi ochem Biophys. Res,,Conmun., 281 , 78-83

Pagano J.S., McCutchan J.H., Vaheri A. ( 1967) Factors

|nfluenC|ngthe t of infectivity of
bol | WemsUESTERE LGNS SVAThs S getivily

d' et #Q%”é Sxthd | dshetPWwith FB$pinoubated for
}3&’ rn@?tﬁf@éfFI Baﬁ tgécce‘ff*zs V%%E)WCost effecti n\?Ie

2(3%&&1@ as 4°Q !rhéOmlecvfeiymsohuﬁﬁer tBQ_ali godiephcaprdyiate, pH 6.6
(952%23?5,%25 ;gg{r?téns 2&,123&6 1’?:@1;\3 _!fﬁT&u ﬁb ggljn rcﬁ‘ﬁozrogeas%%gg%tbrs Cal-
blﬁﬁﬁ Oi?)ﬁﬂér E'aﬂfo%fér nYt@B Sté%%i%@ﬁttﬁéﬁ"&ollgét‘eﬁﬂﬁyhsé’tapmg Four

ecular do or at ory Manual 6
dishesrd ﬁdﬂ’gab@uﬁz&%n O?Jrcbtls)Sﬁrld trgeeiatisies 0BBMGH(a@bgut 3-6 x 10

oS re BT Bl S H e L B0 Seph for g minutes

%é théﬁg@ns] 1%@1 ggpé@é?eﬁfts Were %té%@é’as)‘@h@rtﬁe GMesynthase

Singh et al 20
aBliatye Thleoglomerdldr rdddudsi&/eSe m&chanlcallurkwlQOs@ with a syringe

|n§/§lﬁ %‘lﬁgﬂgégg goqé?n%g@%?rgy? %g]x.@hﬁ a 1& @rpl of %8% éim% taltors The
hgﬁil@%lna esiidre @Q’ﬁnmﬁ%ﬁkatQOW‘& 6102 ‘i'mhute(slgﬁ@)he postnuclear

|c evolution o I gands by exponenti al
s&péﬂr@ltamrwas R td meadare theb@bi3esyindipassyactivdtyplRguivalent amounts

of zadisyn Toeaph 9%33%3 skt 500 205 LR ET e AP0 for the
g&:ﬁ@%@ %g}é?c%tu's g; ﬂo%' {ABSBEPT h%fsérhﬁlegﬁ?ﬁ@*e' l‘ﬁl)ée‘éiC\Nﬁh an equal

transferase enzynmes involved in
VB KiPie St monbnthﬁféracmmtammtfmi aopeenisationmiof 0.1 mM lactosyl-
| i popol ysacchari de structure

- caamniggi (Matreyay Bigyaliey, @{@rﬁ\e HQMN%‘?@% %rfgg% c}suCl/ml of [sialic-

%ﬁj gt ’ZF] @B%’%%égl ?QI% (zﬁ%ﬁfbl) Iigrklrh'@ﬁ're?ﬁfe Sciences),

1999 P THALIVAICL acidBG{Sig‘ma) C\B raNhNgaGlg, Orﬂ%bpf JrriterX-100 and
t he manuf acture of dru% i nt ended. for

t
160 mMTsedwwago@ylatﬁorP&i et MR 69't%ti°a‘{bép%sfer Sfonganures were

di
ac ort?(:it‘ﬂ? %Cﬁor d@é‘@mg éat p%acmoglrsﬂ)g% d}fﬂqed b}/3 loading the
lé‘ﬁ“o?ﬁ@“é’l&at Qel%@“ddi'lulmﬁs (Rentlor e seﬁdrate rhlhe kaxbess issibstrates
an|n|b|tor of "the expression of the GWB s %E @ th
fopemether mpdtJ@tisn Afler (the sebkBnsg Qdo%rh,vg.ﬁ:\%l’n vith (water, the
th bi t | apt f
%ﬂ%ﬂ'ég 'gg'vx%{el éﬁ%&g with %‘?M Lf"in kevi SHP W ORIt Sk dried under

cids, ozy Interfering RNAs

g SRt FIRBNE - the. géﬂ&ﬁoa@eermr@gséparami by shinhlayet phiomeatography
Inhibitor i's an antisense
(Merck) and the reaction products were developed by autoradiography. The GM3

synthase activity was expressed in pmol of GM3 produced/h/mg of proteins.

Treatment with exogenous gangliosides ,

To evaluate the effect of exogenous gangIIOSIdes on the proliferation of
BRP and RMC, the cells were cultivated in 96-well plates. Exogenous glycolipids
GM3, GM2, GM1 and GD1a, glucosylceramide and lactosylceramide (Matreya)

were added to the complete culture medium in a final concentration of 50 uM in
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nucl ei c acid sequence that hybridises specifically

Wi th the sequence SEQ I D No: 1 under highly stringent
w@oenditessons. 6. Use according to Claim1l or 2 BEBEERIONS/003647

the inhibitor is an inhibitops;of GVB synthase

activity. 7. Use according to Claim6 wherein the

i nhibitor is a nmonocl onal ar, paol ycl i
thei DEB IS GomIPPXRS WG SR Bva s PR ELOREMIY (RP fbpes, pH 7.4. At
thgeér‘ih[”Qf ﬁ"[e ﬁ&%ﬁﬁéHgP&eOéelisd\ﬁéﬁé {asREd eRIsRONIY $BS ehdl lysed for 30
hé treatnent and/

or prevention of mcrovascul ar . .
MaUTeS iat B7Cnin 50 piliohkeRips, lysischeffar (RS dQpadlt NP4P e (Pierce,

| east one test co nd to inhibit t has _
Pathio HaieNaes BioRb iRy ddaNsely SPAR g0k ML T 876, D8y 1%, pro
synt.h CthV| bgi inndiat dsveafi meent rre-
R IR 10 i e S LRI IrIERIR nrouadRsEMents was co
la'f@c?rvﬂgﬁfﬁl%lltatalc'mﬁwiﬁé mbén@nstim“{]s @ifatidg.e$), ’@hl.e iefahempteins were
according to Caim erein the mcrovascu e
messplacsingdhs e aseiois ot (Rielbel INcoREnrs syalge thp ool prolit
{ﬁtoﬁod according to CGaim8 or 9, said screening
elRPhod conpris ing steps that consist in bringing at
| eas Treutmémsvith antbsexes atgangliaside antitodiege| | t hat

g;( p;%giﬁég{?g%vggtsé%gglr%ﬁqed& I%?gﬁﬂg% %{ﬁr@ﬁ?,lﬁegf tRPBEMH Wére culti-
v%%'atiﬂ%ﬁ\ﬁeW@Iég?@QhHQEa‘f'@d %g\gl\/ﬁﬂ@@@ﬁ@omfblﬁ@k liretted presence

synthesi gangl i osi de in the cell being )
of Hbiseate \F 50 p@/rabopaunticGM2epalycional latibodui(Fafhiochem) or anti-

and/ or prevention of m crovascul ar conplicatjon f
GNi% pslyalenal Entive dMafiaa) oRhdna Gndrg) BirelTEatnes fie gells were
to 10Q, said.schgani had i te
wedheR ik A B8 RE R o TR Py Hlcr iRl the proteins
WeRB nisds ed i 8rde¥Bo suahtiysthe @ell pieliferationi ng t he

capacity of said conmpound to inhibit the transfer of a
sialic acid residue froma sialic acid donor to a

3-h 0Xx j i a sialic
aci é*&é@%#ﬁcg{‘)?pgf 6&¢£@eéﬁlﬁt§%¥ 'ﬁé‘i”/g?' §('pr?néi alic acid
t r anghoaploak the GN3 behthgse radtiviat, iR Colvere cultipaigsdntthwell culture

i nhibits GVB h i ful in th

iatasoip 3o ks Lonfusnce: andyhse disnstesinl WIS 3 JREMERhe  RNA

(Qi@%}t %fecif}nzforma. AT, HIeh Was@adighdd aghRiseiarat heDNA se-

el sialtc acid transfer from _ )

q?%ﬁc&(mﬁ%iphngmnﬁw%,eU@ Ung agy([)b@@fggiad@mpsreag;nt (Invitrogen
et erm ned. : accordin im

GRrepaatione Eidl :\/Swggl dsﬂﬁﬁﬁe agaﬁtgﬁeqégcepﬁuggfé used  was

%@Qgﬁ@e@@m@%w (SEQED . NEQENREpIlifThdg expdliments, a

I NSERM <12 0> GMB synt hase as a s .
ddvermspunse stadyyatas naties Akt by BRRSIPEING P Gelieayith jacreasing

Q(;)&}cgip gﬁéﬁsﬁoﬁém @5508%’)%%?%@%o?tré&ZfQEﬁéﬁttﬁatchmz synthase
activity was measured on homogenates of transfected cells. The proliferation was
then evaluated on the cells transfected with the siRNA. For this purpose, 24
hours after transfection with 400 nM siRNA, the cells were treated with 3 uM BSA
control or AGE (3 days). The cells were then washed twice with PBS and lysed in
a Ripa lysis buffer and the proteins were measured in order to evaluate the cell

proliferation.
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<211> 2362 <212> DNA <213> Honp sapi ens <220> <221>

CDS <222> (278) ..(1366) <223> <400> 1 ctgagcgggg
W@a@sQesseyc ccccagcet ga at gggcgcga gagcggcgcet gROUBRIPO8003647

60 gcgg ggtaccgggc tggcggccggaL£cggegecce ctcattagta

tgcggacgaa 12 0 ggcggcgggc tgcgcggagc ggcgtcccct

gcag acc cag cggcggcacc 180 tgccggccga
gzga?‘cﬂg@gg ﬁf@{g%?gksac ct at gt gaaa ctgagaagtg attgctcgag
%‘ét&é’c‘é‘%r@é)%% Nf<EH320 SERA amdgsr@a8nfidas 8dpercentage
95 Met Arg Ar ® J

agg ccc age tt Pro Ser Leu 1 5 tta
of tthe amatrgﬁc Iattbe@tedi saaéjes;gthaa lcoxgn dank gegf was uggd to evaluate

tg.t 343 L I L h
bt B e L od oS BE SRpS TrohSu cest was
u%%@ Foﬁ' Qhé‘@l\ﬂ%%yrﬁﬁés@%tlﬁﬂﬁlr%@e eShefentd @ndfhicd.ie < 0.05 was
He Leu Asn Tyr Thr Thr Ju Gu Cys

CAﬁlpldH‘Eed ZBbS@taIStIQ%Hy sigaifigéat. cat tat gtg gac cct gac
cat gta aag aga get cag aaa 439 Lys Lys Met Hi s Tyr
Val Asp Pro Asp His Val Lys Arg Ala G n Lys 40 45 50.

tat gslaniple ZaRédWits t g cag aag gaa tgt cgt ccc aag
ttt gee aag 487 Tyr Ala G n Gn Val Leu Gn Lys Gu

COys A gABE inkibitthe pralifexatiabobpesbytes and mesangig! cells

%gg r?? Cé;tasa'%\?fe{heﬁa@eq_& A"’_t%% Opatﬁélecggrgll%r% o%f‘ af Wracygé§ and mesan-
g cefis) pth\e%ll%%réﬁr@ﬁe&%ﬁﬁlt BSNorgﬂGE“é’cga é’@igcéiﬁﬁati%ﬁcof 3 uM for 4

aaa gac agt gaa get gag tec aag tac Pro Phe V.
te&7nddyss T/hleacdﬂrcmunys szpedSeb&nat(AGEAbdu@d; tisenumpsr W pegoytes and

rgggalrggg@lgcgilé%é(t %§ qt"'k?s/qugget iR )gﬂ:ége?)ytlb% tto%ﬁ ra_ff Efere also
rhaSsurell arhl weYs fY@hd B 'haVErdéc‘?éaé'&ﬁ|ri1é9rréﬁb5|oht\&|t|§1@|¢e number of

etc ttg cca gag cac gac etc cct gaa cac ttg aaa gcc
mdig Bhese eesCisudemonstratepthnt @AGEHhavenspmilasuadrerseiaffects on the

Efebq%{ona%{f? béﬁ‘ap% 3 té%%néégeég’gg@fgelgé g%gmafp%d S}lﬂ% inventors to
éWédé{fegth‘éf GoRfoYahed@nising R/YIvearinGihe @apdrise LEWGE in both
these ceﬁ/types

2 - AGE increase series a gangliosides in pericytes and mesangial
cells . |

The inventors' previous results suggested that AGE could modulate the
ganglioside profile in retinal microvascular cells (Natalizio et al., 2001). The gan-
glioside profiles were analysed in BRP and RMC in response to the BSA control
or the AGE. The ganglioside profile is specific for the cell type. Under control

~ conditions, the main gangliosides in the pericytes were series a gangliosides

30

GM3 (63% of the total gangliosides detected) and GM1 (9%) and series b gan-
glioside GD3 (28%). The profile in the mesangial cells differed by the very small
amount of GD3 (5%) and, in the case of series a, by fche presence of GD1a
(20%), GM3 still being the main ganglioside (75%).

An increase in series a gangliosides and a decrease in series b gan-
gliosides were observed in both cell types treated with AGE (Fig. 3). In the peri-
cytes, series a gangliosides GM3 and GM1 were increased by about 40%,
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135 140 145 150 tta gaa ctg ggc cac ace ctg aac cag

ttc gat gtt gtg ata agg tta 775 Leu Gu Leu Ay His
wabheosiiess0oAsn G n Phe Asp Val Val lie Arg Leu 1BGI/EB05/003647

165 aac agt gca cca gtt gag a tat tea gaa cat gtt

gga aat aaa act 823 Asn Ser a Pro Val Gu Gy Tyr

Ser Gu H's Val Lys Thr 175

whetpatspriastd eavg'a%ﬂ%%?gwsdeaue 0§ % igig"é‘?@)?hathe mesan-

oL DA FEAAThy i Yo S0 gy s o

GDH% Igt/éls%éregﬁbt gffectetaFig.t3BaPimiar gesuligavess obtpjmed by auto-

evbiorachy Sl S s B A e B g BB vz n e
gi; t

B%Faaﬁﬁ%%aa@g%@‘l i ﬂ?e tRI\WC \Qrgrel-’i@?fﬁg@? téghsdé%éﬂobyqubellmg with

reddfCiRdlb s Cells zwecrgdaleeltect Wdht [HCl ligataciossagf @ﬂgjw gegcific activity

a1 eandie g el tECanalises B v St s5UE g Ygsis wreated

witfan8Ea AR réélﬂtsagﬁo@éa thbg GIAR wae igtleagtbd by &S5%an the BRP
gag act gcc Pro tL{.%S H's Phe Arg lie Leu

(R@I 303) ant ﬁaamlvla andHeMAl weps ngnsgses oyt 25t ta&éf o 4p dhe RMC
(FCtt ﬁ%%l?%ﬁtg @gl{gaﬁc rE%gAa‘Ee L@Q%sgﬁlléf mé@ﬂc%%‘ns to the

%lld’éﬁdb PRAilY in Kath phirigyetand &%@aﬁ@&l galls. a'létgayaalso gﬂuggest that

cCC aca ate ggt gtc att gcc gtt gtc tta gcc aca
thesi Cl'_@&ﬁeAB’hSQI@S PrQ?nBHPS'%ﬁ‘é Ry Pad qoin&ma['d“%ha%m underlying

cat ctg tgc gat gaa gtc agt
“’tetfge%ﬁgsﬁg{ %F?roégég " gac etc aat 1207 His Leu Cys
S UAGE irreake LGM.?asﬁrthdﬂeeaﬁlwt}T yin penicytes #gd mesangial
295 300 305 310 caa ccc aga aca cct ttg cac tac ttc

cge agt caa tgc atg get get 1255 G n Pro Arg Thr Pro

Leu Hi T A

3253{"5 aéwa%'it?&{ﬂ)? 8§§§rn Rl Cré‘%éhaéﬁém P&g@g@ﬁ%&gggﬂgcgbsewed
irtfgadd on %@1&3@3géﬁgllo§ﬁespfthe&ctlv'rﬂyr oMEEMBi symtbas®/athe limiting
Thr Thr G u Thr Lys Phe Leu 330 33% 340 tta aa

egynadar e sgg@egtsgof@@leasdg gpngligsl eggwaad"geaagregti% the control

égqfleé@d' &E}fsc’ *ﬁ@é@ﬁll%éﬁég@l@él%ﬁl @‘egtg gh?w&tagglﬁé keHtment with
A@amem thet GMB $\yehasmagiivitydy afactor of ghoulab8 in the pericytes
and of about 1.5 in the mesangial cells, very probably by increasing the maximum

rate of the enzymatic reaction. These results suggest that AGE exert common

. mechanisms in RMC and BRP by regulating the GM3 synthase.

4 — Exogenous series a gangliosides inhibit the proliferation of peri-
cytes and mesangial cells

The inventors studied whether the exogenous addition of series a ganglio-
sides would affect the proliferation of pericytes and mesangial cells. The cells
were treated for one passage (7 days for the BRP and 4 days for the RMC) with
50 uM gangliosides and, as control, with the non-sialylated glucosylceramlde and
lactosylceramide precursors. Figure 5 shows that GM2, GM1 and GD1a inhibited
the proliferation of the pericytes and mesangial cells most effectively (about 15 to
30%). GM3 weakly inhibited the proliferation of the pericytes, but had no signifi-



10

15

20

25

30

Asp Arg Gu Phe 360 gagctgtttt tgacagcctt cttgatgtat
ttctccatcc tgcagatact ttgaagtgca 1466 gctcatgttt

WO e@aaesedd a atttaaaaac acaaaaaaaa ttttagctct tPCIERI00$/003647
152 6 tttttcctat ttatttgagg Lgagtgtttg tttttgcaca
ccattttgta aatgaaactt 1586 aagaattgaa ttggaaagac

cantaiigehag naares it oyb aakeny e g RkiEDRd ledaigamige. used

C v a t
o4 P QEHED /Rl maaataguiapasty gaotoies i

thgq@“otlf@cattcm oft perirytes and qessogial celiet loqasatiear, dalgtast @l\/|1 are

b2 e A BN 9340 AR AP BB e oo

tlerH %Mrgas%%éww%gtm@%ﬁ@sga grartiesidesacclid therefore be the
gaagct gt cct ggaggt c cctggtcgga gagggacat a gaat ct gt ga

ccomtmﬂgaedat@@(lﬁ%@@t%@@‘@@ .accct gggcet acagaaacca

cagtcttccc agcaattatt acaattcttg 2066 aattccttgg

ggatttttta ctgccctttc aaagcactta agtgttagat ctaacgtgtt
21265 CCRRliHdiids & Yaariviside ahtibodiaprofst peritydes and mesan-

cttctattat ccagagtcat 2186 gggagagtac accctttcca

gizd zellsagginst inhibiisacobitheypeaiifgtation caused Dy)AGE

Pgcoargnay M he JREh AT IRedRR M SRgRpPOE e ool

w@?@%g%ﬁ ﬂntﬁaﬁ?@Et ihtthe pregesce 38aat-G0am aﬁﬂﬁMZ(ﬂmbodles In
3> Hono sapi ens <400> 2

tlﬁecomiml q_eéla tLaajeq)ygthAB@N itilae pé@lfg@glo@ﬁdmt q_@rg[gni\ @elgesence

ogAgHLeern)l}}eVQ,{] %nt?ggg%i%ldgaan @U%W%mlakgof-ﬁié éé’lﬁs \M?N AGE in
H@etpréﬁsénc'@’fofVahtl-@WZ Pand Aapti81 3antbddids 5pamauyy;gre;«egted the

Ala G n Lys Tyr Gn Gn Vi €]
decraseqn B¢ prieratips Qe ieS g psangiaTkBlS g PRy the loht

tgﬁa Eﬁ%ctgtéé %o e@@s ggna A(?Sl %r gﬂf%/_éé b&%hggréhgéﬁggbgwhat series
a ahgglo@m@su raeticulydy 13M1Aamnd 32 Pragce fhe @minerie madiptors of the

nelbitoeat TPt feoRgp AGERR peiner Ay st cets

His Leu Lys Ala Lys Thr Cys Arg Arg Cys Vval Vval lie
Gy Ser 130 135 140

6 - GM3 synthase activity is increased in diabetic mouse glomeruli

To evaluate the effect of a diabetic environment on GM3 synthase activity
in vivo, the enzymatic activity was measured in highly purified glomeruli of a
db/db diabetic mouse model. The results presented in Figure 4B show that the
GM3 synthase activity was increased by 50% in the glomeruli of diabetic cells,
compared with the controls (db/m).

7 — A GM3 synthase siRNA partially protects from effects induced by
AGE

To elucidate in greater detail the role of series a gangliosides in the media-
tion of AGE effects, RMC were transfected with a GM3 synthase siRNA. Prelimi-
nary experiments showed that the siRNA effectively inhibited GM3 synthase
activity in the RMC. The proliferation of the transfected cells and freated cells was
then measured. As shown in Figure 8, the effects of AGE on the proliferation of
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Gy Gy lie Leu Hs Gy Leu Qu Leu Gy- H's Thr Leu

Asn G n Phe 145 150 155 160 Asp Val Val lie Arg Leu
WG\_S(WSEBQ%WM a Pro Val GQu Ay Tyr Ser Gu 165 1NOI/EFZH05/003647

Hs Val Gy Asn Lys Thr Thr hye Arg Met Thr Tyr Pro

Gu Gy Ala 180 185 190 Pro Leu Ser Asp Leu Gu Tyr

Tyr Ser Asn

b S KB S Vel e s syvase

I
SRI RS A Bun g digripofhoios e

mégalmtlbln eofFAGELeﬁﬁec@nTh’% parijal natyreppte the gifects ¢any bgsqxplalned by

o Bl Ry A i e Pt B PEpSB exr

mgggs ?I\)érﬂr%t AB® cklis wise tiéaltedto alimord Iaelvﬁ@edlidvell ioé confluence
80 285 Ala Val Val Leu Ala Thr eu S .
sache tvdnceaselibe effieaay 9f tzgosfzggomo@ﬁdv@ t&ﬁ%s@ﬁase activity
O Thr Pro Leu Hi's Tyr Phe ‘

Wéiwrﬁge%ﬁogbr g Cys Met Ala Al a l\/gt Asn éﬁg ?C,-]Oﬁ

Thr Met His Asn Val Thr 325 330 335 Thr @ u Thr Lys

Phe Leu Leu Lys Leu Va ys GQu Gy Va

345 85GM3pand GB3 rsmt‘?a@ Jctivities a"dré IFVﬁﬁ% ate 5"°d’f'ed in

4289210 1" <212> DNA <213> M |
'E'Qé’f?’éﬂé}gﬁ%g (151) .. (1314) ><22§>mi§183>u§

Bgf:gg C@gtatuag% @g:vg\g:gth@ %ffmxt@gcat diabétic endgaruuehigey Huyganglioside
bmg@@gg@cgatgg\/@ygggﬁgg%ﬂ% g@gigég)ég%/r%g@g gﬁgﬂ«% gsfere measured on

NGRS LRGP 303 g dRnbide FELTRaRslspre

sented in Figure 9A-B show that the GM3 synthase activity was increased by
80%, whereas the GD3 synthase activity was reduced by 50% in the diabetic
mouse renal cortices, compared with the controls (db/m). The gangliosides were

also analysed and showed an increase, albeit not statistically significant, in the
GM3 levels in the renal cortex of db/db diabetic mice (Figure 9C). Overall, these

" results therefore demonstrate the physiopathological sense of the resuits

obtained in RMC and BRP treated with AGE.



10

15

20

25

30

1 5 aag ctg aga agt gat tgc tea agg ace tec ctg caa
tgg tac ace cga 222 Lys Leu Arg Ser Asp Cys Ser Arg

waboosBessoleu G n Trp Tyr Thr Arg 10 15 20 ace BEERR05/003647

aag atg aga aga ccc age ttg tka ata aaa gac ate tgc
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Lys Asp He Cys 25 30 3% gE)EEEg igg acg ttg gtt gca
ttt gga gtc tgg etc ctg att 318 Lys Cys
Thr Leu Val Ala Phe Gy Val Trp Leu Leu Tyr He Leu H

e 45 50 55ttg aat tac ace get gaa gaa tgt gac atg aaa
aga aBgssaCell, 00§t 403, B3%2B88u Asn Tyr Thr Ala Gu Gu

gac Qé@”g& téﬁg %ﬁﬁ{'\sﬁsﬂﬁ %@'983? 2297926198? CCCt
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gcagggcagc tgtcccggag gctgctggtt ggtgagccac tgtcagctga
gcgccgtgat 1924 gttgccccag ggt ggaagaa gccacacttc

w@r@sAaedost c agggcacttt taaacttctg 1984 gaggggt BCOEP2005/003647

tgtgtgtgtg tgtgtgtgtg tgtgtgtgtg tgtgtgtgtg tgtgtgttca
2044 ttctgcectt ccaaatcatc taagtgttat ttaaggcact
ctgctgtttg tatgagatgg 2104 gfgphgoata ttatgacaaa
gcctttgtta tccaggccat gggaagagga aaaagaaaag 2164
aaagagagaa aagaat aaaa gcttttgagg agcccctgtg atttcctgaa

miccul s <A 5154 HG: SYnBase, nEPIORY oy TaaPUigLle, el @ drug

lh@hdéﬂgoﬁﬁfe t?éé’tn‘@h% o?’@rmrﬁf&/a]scﬁlal(&o liEBtioPeF dledetdd. n
Trp Tyr Thr Lys g Arg Pro 20 25

30 Ser2. LelJJS_&aanrdlﬂgyt@ CN§|UT1I1| vyheJ;@n the miprovareulaegongiication of
5 .40 Trp Leu Leu Tyr lie Leu lie

fafetzs g&%)eﬁﬁlneﬂhg el q Cys 50 55 60 Asp Met Lys

Arg Mg, H'L&seTﬁbcéfalng%prBfm P8P 2AUIgefeiretHey mihAvier A anGlhibitor of

70 75 80 A n_Ser M\ér Ala Gn Gu Val Leu Gn Lys Gu

tap exprepsimoithe Y3 stirsegeng ar piadeithr Ala Met Al a

t:ﬂ (L;e Pﬂgs%ﬂc@ﬁﬁlﬁogqé’ﬁw %S/%Yhéﬁ tﬁ% m&ﬁ)@t é@s’s sé]e%ted from the
gglﬁap&mmbﬂslnylénﬂl%s&&nmcTamdsﬁspleszsp iMeefeGny RNAs and

e Arg Lys Phe Ser Ser Lys Val G n 130 135 140 Ser
aRfaMess Asp Met Leu Pro Gu Hi s Asp Phe Ser Gu Hi s

Leu Arg %/Q?S%S%Cksﬁﬁn%]qg é}la)'il}n*)ﬁswﬂe‘?‘el%géﬁrgmﬁ& f¥%n antisense

Val Va Ie Leu 175 Hi s
r(ﬂdelbmld’a‘selqmmceahyat Hybridisas IspecifisallyAmithRhe s&spiewae SEQ ID No:
Val |ie 0.185 Oné[%Leu Asn Ser Ala Pro Val GQu
Hpder Mgl SteEgeny COngaoNg y Asn 195 200 205 Lys Thr

Thr 1 Angs T
peh 2168 g égggc@rgfnggbqpﬁd‘@ Q}c{:l;‘ 2('3\/D{er%|irﬁtH¥ g\hﬁtﬁr%bn inhibitor of

G&I3 Symthags atlivityPhe Lys Ser 225 230 235 240Val Asp Phe
Lys Tr7p' Lelb’sef; a%c@rld?ngw% C alm IBy eAFer?n (ﬁmé' il%%[)it&e 1 Errgonoclonal or
polyclonal antibody directed against human GM3 synthase.

8.  In vitro method of screening or identifying compounds useful in the
treatment and/or prevention of microvascular complications of diabetes, wherein
the capacity of at least one test compound to inhibit GM3 synthase activity is
evaluated, a decrease in the level of GM3 synthase activity being indicative of a
compound useful in the treatment and/or prevention of microvascular complica-
tions of diabetes.

9. Method according to Claim 8 wherein the mlcrovascular compllca-

“tion of diabetes is diabetic 1 nephropathy

10. Method according to Claim 8 or 9, said screening method compris-
ing steps that consist in bringing at least one test compound into contact with a
cell that expresses a GM3 synthase, and determining the capacity of said com-
pound to inhibit the intracellular synthesis of ganglioside GM3, a decrease in the
level of synthesis of ganglioside GM3 in the cell being indicative of a compound
useful in the treatment and/or prevention of microvascular complications of dia-

betes.
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245 250 255 Phe Trp Val Arg Leu Phe Phe Trp Lys G n
Val Ala Gu Lys Val Pro 260 265 270 Leu A n Pro Lys

wWoR®sRiBs00Ar g lie Leu Asn Pro Val lie lie Lys QG@I/RFH05/003647

280 285 Thr Ala Phe Asp lie Leu G n Tyr Ser Gu Pro
Gn Ser Arg Phe Trp 290 295 300 Gy H's Asp Lys Asn

15 5 Dl ot 6600 2 Bk 95 e sron
n%tpog:‘t%n&%suﬂ:? ?tﬁhgﬁgoﬁﬁtgﬁldgﬁg a/e;eestb 1r;conlé}rte:st%cgrnpound into

) ! 340 345
ceBtratiwithap SMSt syitkasy pnayaeterminiog: the; gag%cﬁy\g;},sa%pompound to
. Thi. VS 3551 . .
T R T i
gﬁl%(p ;d_f @ g%ISCQ)&E re2itlle & a3iklie 2tld a2d@ptoRNAdeRisase in the level of
Artificia equence <220> <223> | nterferi <220

S{ajma,c:%trsa@._ gre%qt{yftg bgm@d(c?gye_qf(azgymgrglgga tﬁ'a\@nplzblts>GM3 syn-
tRa B LAY IS Ls8RN T FACESatrh & HHdPAYSevERRGREE HIErobasciddr complica-
tions of diabetes.

12. Method according to Claim 11 wherein the level of sialic acid trans-
fer from CMP-N-acetylneuraminate to lactosylceramide is determined.

13. Method according to Claim 11 or 12 wherein the sialic acid donor

and/or acceptor are labelled in a detectable manner.



