; e3e: ~6TFWD 03/1 02206 PCT/ EP03/ 05847 Sgk and Nedd as di agnostic and
t herapeutic targets 5 [0001] The present invention relates to the use of a

substance for diagnostically detecting Sgk (serum and
gl ucocorti coi dﬂ@e&':h%i%?oﬁi nase), in particular Sgkl and?@R/ERK3/058417 or
protein kinase B (PKB) and/or Nedd (neural precursor cell-expressed

devel opnental |y down 10 regul ated gene), in particular Ne
invention furthernore relates to theD%%‘ér‘?L%t%FaCti ve conamwmlmwmmmartl ng
an effect on glucose transport, in p T or the therapeutic treatnment
of diseases which are connected with disturbed gl ucose absorpt?8f" 15 and

for increasing ! IEyuclaiNGia N I Sqbie.0 ddd L@ idpedisc | ByRiLeN al SO
relates to a diagnostic kit. [0002] The Na+-coupled transporter Sgltl
(sodi um 20 glucose transporter) in the apical nmenbrane of the epithelial

cells is responsi®hl e froe theddresthnahtasd rx;ﬁlaitetsr anspetle OLESéal ggose. A
di sturbance in_this_ glucqgse transport. c | e to,a varjety o i seases
such as obesi tsilu%sntdarg‘f%bgf)és Cﬁfeﬂ’??%tsl.c%gl}['ogﬁﬁecﬁﬁg féaciak 'FEFHR i %nown
about the regubi¢orontiSyldtdepemdermt nechasesm win clparegutwetas tdekl enal
epithelial Na+ e C e |y . 0l scev i el,is
ubi qui nat ed byar?@h?ﬂbésaglg?i ﬁggzoﬁi ?gg%enggﬁ%ﬂa%dgt ﬁggg%yggﬁé%g?e C#dor

i nternalizing ERIP} LaRI6FHTEDED 9 4R &S S oflege Sypnranpailva AWy Pl ant

PJ, Tauxe1@ ThonesatMy WMuRster G GhraiblLlbr Riaida-JH Rk %@Rf&@&io}ﬁ
Pearce D, Loffjing J, Staub 0. Phosphorylation of Nedd4-2 by Sgkl regulates
epithelial 35 e Whahe SLaIESs 1T atBebi®sSfoRl ERBBLYS ZywIRo W

7052-7059] . Nefisid- 2eksrphagphany! aifedctandd hedje@&oé@actt&mtsg@rtby tihe

serum and gl ucorcto{élilfori dgo@duggbl e@gO\IFI RVATI ON COEY e WO %,102206 - 2 -
PCT/ EP03/ 05847 Ki Tiase A ( SGR1) “"Consbthidiithy:C sRFELeE tpo? Ent?*SEASRA at or
of the renal efiidiel pak Nonroharekl wibe |d sRosdeet alucd969,aBesdpteroret al .

o e 505} ol SERLESET, oL closlne 1960 LatALL lauQR) o
fattening.” The invention "also relates to a diagnostic
kit.

[0002] The Na*—coupled transporter Sgltl (sodium
20 glucose transporter) in the apical membrane of the
epithelial cells is responsible for the intestinal and
renal transport of glucose. A disturbance in this
glucose transport can lead to a variety of diseases
such as obesity and diabetes mellitus.
25
(0003] Thus far, little is known about the regulation
of Sgltl. A novel mechanism which regulates the renal
epithelial Na® channel ENaC has recently Dbeen
discovered: The channel is ubiquinated by the ubiquitin
30 ligase Nedd4-2 and thereby prepared for internalizing
and breakdown [Debonneville C, Flores 8Y, Kamynina E,
- Plant PJ, Tauxe C, Thomas MA, Munster C, Chraibi A,
Pratt JH, Horisberger JD, Pearce D, Loffing J, Staub O.
Phosphorylation of Nedd4-2 by Sgkl regulates epithelial
35 Na(+) channel cell surface expression. EMBO J. 2001;
20: 7052-7059]. Nedd4-2 is phosphorylated, and thereby
inactivated, by the serum- and glucocorticoid-inducible

A

*G00002*

CONFIRMATION COPY




[ 0004] Recently, a study of twins has shown that certain single nucleotide
pol ynor phi sms (SNPs) in the sgkl gene (EBCC/CT;16CC) are associated with

el evated 10 bl ood pressure [Busjahn A, Aydin A Uhlmann R et al., Serum
and gl ucocort Wi B, EYR2EGE ed ki nase (SGK1P gene and bl o RCIARRIBINGES47
Hypertensi on 2002; 40:256-260]. [0005] In a general manner, kinases are
proteins whichy ansf ek hos Qup $ o i adiyid subst The
serum and gl _[}E:%Tg%%igoi 3-ng{ézhde%%fgjse S%:Ii) %é‘\ipril%%naﬁ yéﬁq‘f)e%gcd from
rat manmary ca?ciMorRteel P$ [MebsteradKkerssyslipl Pigestomenel | (Ve Bial .
Firostone CL, Mol Gl BLaL 13 (8 50a12050e. 1005]  [O005] Sakl s

i restone : . ol,. ) ; : was
originally cl oﬁ%%g’ascﬁﬁraVGkSESFf'r%E?gpdseé:ns? i végagne%[a{}@os?h apK, L, Ge
Y, Maiyar BAC, @bidaseséonel A20Chardedest zat i @ah. 020&pgk, a novel nenber of
the serine/threonine protein kinase gene famly which is transcriptionally

i nduced by glucocorticoids and serum Ml Cell Biol 1993; 13: 2031-2040]. A
nunber of invebi0hl i otecervey r eveal sthdhatoSgkiwiirss urider  tdiew80 itifdtuence
of a large nu fnstiphie [hanedifoh . iotﬁqg)p- si.gl ogi cal
rol es of ser unirrp&éttn%rél tﬁ'%o é'reti col d-c%;anl(f%eger%?rg?e %Hkﬁtﬁas{; I sof o?%{rs.tq{fci ence
STKE. 2001 Novsqigt g@pe ((BYC/ FEITACCsuakeasaanstiagfed helifhnalgvated

corticoi dgo[ Chero&Y, pBhasgara [Bus3aniast r ohieriar i houykimMehj & G& AMang J,
Buse P, Fi res;é)ne a, Vgrr%ﬁf, Pearce D E |ltagr%gc |, sodi u? %hgnnel

regul ated by alTfodterBH8- 8&8%&&%% TSGR FSAcadC8ei 9§Re1999;
96: 2514-251' ndNdrlyodrepess St d. Alype WHST AO22062 » 80 : 2 P&T2 &PD3/ 05847
Canessa C, Cleaveland ES, Aldrich G Fejes-Toth G Sgk is an

al dost erone-i nduced kinase in the renal collecting duct. Effects on
epi thelial Na+ @Hiénnhels. aJ gBngiraCherany@y9; Rimasq$978¢16998ciRar kvhiich eong

M., Buse Pp 5 Malyafe AC, RLrgshroe diﬁi“'icegs'% ;
gl ucocorti coid-1i nduc? bl g k}?nas% ?Seg%grl s'a tar let o‘fét?%einR%nu%Strates'
3- ki nase- st i miif ed&iYhal PRY pat HRGOT EMBD-J-dependest Jone 8033 SBilenan
E_E, Ful I(gr ka.w&p@gi@pﬁ@guyatuaae@f SR mw%ggwggyoebk@@h@mﬁe&ﬁlﬁked

i nase (Sgk) g expression hy cgrticoster s .n vjvo.
Endocrinol . 20 e%%erlég%’ 1§§y§6=~ 'Colnt ¥ At #Fe %:Lrnﬁfoi nr e - EQNB?E‘SSQCW of
serum and gl ucogior t ilddis@—r1édgBlcat edORBnaskef Sgk) WRNA Geyap- Legutat eg by
G\t CSF ang ot : [ Ia%Tgé i at [ map . gr anyl,ocyt es. 15
Leukoc Big . X Ig'/;;(6’24 - 4%§C¥n$ﬁ ef Igéifa. E%ggr ?%ggfi 'riral a(t4<3d t?x?%l
insulin-like g?@Mth ¥Bbilor 1 GF1, by insulin and oxidative stress by way of
a signal cascade, and by phosphoi nositol - 3-ki nase (PI3-kinase) and

phosphoi nosi t ol - dependent ki nase (Pdkl) [Kobayashi 20 T, Cohen P.
Activation of & 296 gFag o oI iEGildre Fl AUt P ofei T UGS IIRPigoni st s

%ha}1 ac':]i vat e st.mfdmjpi;@tej dgémoqiwteibcéee?rkmm,asaoiya gre,fii @éeg{,bél\éaziyar Ahc,

- phosphoi,posi.t.i de- dependent protein kinase-1 an Bi ochem J
1999: 339?§3195E%t‘15gerk8§; E@&E&%@%ﬁﬁé@e : g/ﬁ?‘yaraA OVEl & QL
Henm ngs BA: S&T urhhend sginiceraitresoiiohre nguwitidie kikiasee Sgikned s fanidryget of
the Pl 3-kinasg::sty mulat i gnal .4 t O0J. 1 ; : -3033;
Kobayashi T, ?l@a%HMw%br%cié%E%&%nﬁ%ygég ggtggrib;%t i%gglcgfl“ %trﬁé%s%tdird%cture
and 30 regul atdtsh Truo ¥evefelkobbeheldP3setdm 283d4-2040]1. A number

gl ucocorti coi & noieesk PE ot £hMs KhAdgereBeaceme bt 1999 344und89- k9é . The
activatio %of 'Sﬂhl qb Pd i nvol ves aqghosphoryl atiqn at_the serine at
2.

posi tion oftt Ai $3IGS MRS ah 2&gaMtldt el Y33 2 Begkioherss
| eads to a ki raseRehuthtisncoasdi tpHyaiel o qgictd ve rbKkeayashisdrurGohemdP:

Sgoni ot s that DS oA S ST T tb. 5. B ase rooRbdr ated By
STKE. 2001 Nov 13; 2001 (108): RE1l7], such as that of

the mineral corticoids [Chen sy, Bhargava A,

35 Mastroberardino L, Meijer OC, Wang J, Buse P, Firestone

GL, Verrey F, Pearce D: Epithelial sodium channel

regulated by aldosterone-induced protein Sgk. Proc Natl

Acad Sci USA 1999; 96: 2514-2519; Naray-Fejes-Téth A,



WO 03/102206 - 4 - PCT/ EP0O3/ 05847 3-phosphoi nositi de-dependent protein

ki nase-1 (Pdkl) and pdk2. BiochemJ 1999; 339: 319-328]. [0007] Since then,
two isoforns of Sgkl, i.e. Sgk2 and 5 Sgk3, have been cl oned [ Kobayashi T,
Deak M Morri c‘éol\03é11@221’éﬁen P. 1999. ChaBacterizati on FCT/RPG3I/AER4T e and
regul ation of two novel isoforns of serum and glucocorticoid-induced
proteln ki nas em J I 197 ee Sgk+l.s0 ,

protein 10 ki ﬁ(aas%%é:%PmB) C,l%;%?gl%?:ﬂ \%aét eﬁ%érjg/\(/ta%/ gf g%b%l frl;grstgsa(;nd%l

[ Kobayashi, T.15a¥ Thiepternagoyduged |K/Jaﬁ§ﬁ1 Bt Yy urgnahdcollecting

glhucocr:]ortijI cIOI ddm@gu:jaE@dc@rsot&l neﬁswaéﬁlmé MOQI&%%&%@ agt 'B‘ia%tledChemd t

phosphatidylin i de ate phosphoi nosi ti de- epen en

protein 15 ki n§§%§ qﬁ?%&%l oliR&m JJ-3352319- 8] . FYHD8]E The

aimof thebsi nvr@aniyam As, tmmee\tbde 81y, el HaehnigsS t B : asérhlﬁneraawetljlwco—

applications fgérébg {ggi%&ségglgf %gggs S \Mt)]akes | t tés f tger rmr n aim
F S i cf incre]a%% i

20 of the invention provi de applicatro ght
of animals by 3elgm%1$¢1'@tgh1@|b@*€@d upt@kelifg90opstheaypr EMB@gIJy 19&9,hajs8 been
denonst rat ed, 36}24%@%9%&1}40%@%&1@@ @?‘Peﬁé 8! $ipr g]%tla % A-g al so
25 inactivates the renal and [ ntestinal Na+ ucos tra ter t and
that this ef feTRT{® %r@%k@&cl@%ts&l@}daﬁﬁl% aggr3 l&hﬁﬂé? PKBIk Si rﬁ%le

accel Ierat ed ?'éb@]@ﬁ@s” ?ﬁ@@ra Id beﬂailmif&dg& d@fqglv%ﬁgeggm@il ebesi t%d%ﬂr |
exanpl e, it ol | OWS n ay causal role
in the devel opnetobf %@%@'etﬁ }GF'?FE ¢% g% Q&Jtlrlﬁg Sy Higgk|
and/ or Sgk3 argkmredHKRn tde vamise- cdnd @lmﬁmcﬁﬁm ﬁezjumtaémnanm

i dentified and ate pr.event ed of _ap te_t era utic and
prophyl actic rTSs @Sr eng%e i’% %é Jfgé/ug%ggél sfgyt [\ﬁ%éeﬁgl yc erWrﬁ

are induced by aeioef et nt %@dh@togii ucose abmenpt Qa@naﬂlgayftaf\sor tJne
devel oprent ofy dijahet agonel Izdm Evnaldz;vo B It'le@ Us dyss eggéﬂ&' o

t he renal Na+ channel s 102206 - - P /EP03 05847 wou resu

the devel opnmentt Bt t e‘%l ohns‘daé§| H'ke hyBEPYERSi SACARY tH@Fdevelhdprrent
of diabetes neldddlsn argnkeyokeadvies ostwbas ipyteyaed biFe netapedL

d 5 [001 nver sel it foll ows that i bition of Sgkl and/ or
%ESrgﬂg/or I[Dl@ﬁ#%rnalnéiadgyt &ﬁ?ﬁﬁ%‘?ﬂ%ﬁ%%‘?ltﬂg‘%%? ard 37 ﬂ‘tlé?tsier?al Na+

gl ucose transpord eph8gpbhoinositol~dependent kinase (Pdkl) [Kobayashi

20 T, Cohen P. Activation of serum- and glucocorticoid-
regulated protein kinase by agonists that activate
phosphatidylinositide 3-kinase is mediated by
3-phosphoinositide-dependent protein kinase-1  (Pdkl)
and pdkZ2. Biochem J 1999; 339: 319-328; Park J, Leong

25 ML, Buse P, Maiyar AC, Firestone GL, Hemmings BA: Serum
and glucocorticoid-inducible kinase (Sgk) 1s a target
of the PI 3-kinase-stimulated signaling pathway. EMBO J
1999; 18: 3024-3033; Kobayashi T, Deak M, Morrice N,
Cohen P. Characterization of the structure and

30 regulation of two novel isoforms of serum- and gluco-
corticoid-induced protein kinase. Biochem. J. 1999;
344: 189-197]. The activation of Sgkl by Pdkl involves
a phosphorylation at the serine at ©position 422.
Mutation of this serine into an aspartate (%%%?Pggkl)

35 leads to a kinase which 1s constitutively active
[Kobayashi T, Cohen P: Activation of serum- and gluco-
corticoid-regulated protein kinase by agonists that

activate phosphatidylinositide 3-~kinase is mediated by



10 [001l] Accordingly, the object according to the invention is achieved by
the subject matter of the independent clains 1, 10, 13, 23, 28, 30, 31, 32,
34 and 46. Preferred enbodi nents are specified in the dependent cl ai ns. The
wor di ng of al IWQ HB/4QR3R6is 15 her eby tnéorporated i nt POIERISIOS4T on by
reference. [0012] The invention clains the use of at |east one substance

for detecting 3% S5 P 2] o S o Onpeétefﬁl Vﬁ&ﬁgseﬂqlor Pdiagtivate
Sgk, in partl cuI 1 20qf3{1d/0r §3 3 gd or PKB and or Nedd, |n

particul ar i Fhy at bie, in partlcular, to
di agnose di seases V\:hl ch are associ at ed W th d| stur bed gl ucose transport.
The substance y st Qne substance_ fromthe gro of 25
ant i bodi es and/or % d%@enFo “8xarmy f%@ oh & u%%}f]g’nce Eansﬁggaﬁmdz

anti body whi chgJ@,dlheec&t ddeagaa:IQmechkKongekghl PKB amdkoM, Nelda4iZzeany can
be enpl oyed 11,/ debaehi o Meblad whibhds, n?m)c%e bhe ok téﬁ' 8¢ RELIA

such as ELI SA (enzyne- f\l nked T mminosor
i Mmunoassays, amte $EEEILAItd cant PhodiWg ornoh’@ri:ol egeﬁgrmestoantsml @nche

case of ant'bQﬂXKQﬁkﬁW@dBﬂdiﬁﬁauagﬂCh S rdihect gon agai nstgihie, gptigen to

be determ ned and/ or PKB) is, bound to a support substance
(e. g. cellul c?s“"e4 c}r%gpig%/k; Syr 35 Wn?%]ﬁ i AADARTESND| 8REs A& med

fol | ow ngloncubiatdsen v {PKBHE saepbetlkretedsmbﬁemge%f SPER, k&heee iafaune

I | el ed i body._ B
chr omogeni o SUBSHY al SRt B0 03102208 & Bt EpbSFo88A T Re st i on
mxture, the isenare cenpl @dmmwmmmmmm ponpleemeskxxaansé)eby
vi sual i zed or ayzgqease Q8L NG | glecggma]&qem <990 Dedsael! alsned by

photonetri cal | termni ng ex-bound 5 1 absl enzymes b
conparing wi t Festiadesr ds by knoimpfewﬁ?ﬁalfmllt\ﬂld%rdﬂmelai&@ady @e@ﬁﬁenﬁed

above, it1bs alis@eossifmxl)f eind o agsdidy det epdd.omolpdise
nucl eoti des, in partlcular ollgonucleotldes whi ch are suitable for

provi di ng, for exanpl e using the 10 pol ynerase chain reaction, a
quantitative detomedt]i onhef Sgkl off Q:l‘heexaﬁ’pleﬁtlbyl MEAN$ 00 fp 8o Vil € C loare 1
genetic netho N partlcul nent s lified selectively.
15 [0013] Pr egiergn\(ge% ﬁg gi ven togk& | ﬁ??bocﬁpeps */ﬁ"ﬁ%—cng °T e %erect %g“e
agai nst at | eastguged ishmosphogyhaced apdase. uriphassphmzyttlaezedoké naseaim
consensus,geq n t

52§e0UsNGe,d rhr{x}’é’néo‘lecﬂﬂo ﬁ%ﬁwldé 15;91§c§95_'8§§ LR%ch” GARSE w$ﬁ| °h 20

sequence" 1s to be underst ani ng t he anm no acrd sequences
form the substi& &osivtie igmt 1k ﬁrﬁaw dequd atia siglex)oss umeke.
phosphoryl ation. The Sgkl consensus sequence in the Nedd protein is

particularly rr in this context, 25 [00I4 is al so possible that
i nactivating 219%&“ ong UERF A NeHd Pr oPEfn ?’?ﬁﬁ%ﬁ % t hR KkiRase
consensus sequdred roeleg, vaktsspiNedddm2 ekpecir@éh@Nedd4 tHatarwedet eet adso

Fur t her no. ating at for 922 kI amd/ Qr.
T30s0, SQ%%PK%@La%CCéet ected ﬁéthégﬁﬁl {?e pa T'&h NEn agfl rPRE&r use,
cor r espondi ng tigngricdts rare Idet @ed ethih ttheSRNAEf@fctt hies anPBrIESSeﬁ:I bal |y,

corr espondi ng sgithatd NG A 6o ket gaHed 1 BriEhe Ssi%e 'é‘c@é‘Iéf&Héé‘r $qkl,sand/ or
Sgk3, PKB and/ ¢or Nedd protein, in particular_in -2 protein, of the

35 patients. PP&P&P&&@@ i BTGMPERSt ot LRI rfbe‘éﬁ’]t?@?e%%l tc%ﬁol @bﬁﬁtlltbfodl &srand/ or
sui tabl e nucl exainges, it paolilewsartigdt guedaleot i daskl asspkabesmd opxihese
detectlon§0 play a causal role in the development of obesity. By
means of detecting Nedd4-2 and/or Sgkl and/or Sgk3
and/or PKB, the cause of the obesity can, for example,
be identified and treated or prevented by means of
appropriate therapeutic and prophylactic measures. The
35 obesity, and also the hyperglycemia, which are induced
by accelerated intestinal glucose absorption also favor
the development of diabetes mellitus. Finally,

simultaneous dysregulation of the renal Na® channels



WO 03/102206 - 7 - PCT/ EP0O3/05847 [0015] The di seases which are associ ated
wi th disturbed glucose transport and which are to be diagnosed are, in
particular, the netabolic syndrome or obesity. 5 [00l 6] The invention
furthernore en®@nP3sL@232@6net hod for di agfosi ng predi SpRET/RRE3f@5847
corpul ence or obesity. This diagnostic nmethod is characterized in that at

I'east one pol ygosphi sieiss1det a6t edipd Sggvenapﬂém&' cygar r%%% @‘fkﬁi Pénsgk?’
in a gene for PKB, nedd, 10 in particular dd4-2, and/or ?f%bﬁ’ the
®FESto

particul ar sgl PPESPaYti CWPSE tsnsienenzldi §h§| VISV e} PR @én

detecting the m@-$| 6<§3er0|<¥5}'0" gBhsOres sgkl . whRitS pQ yrerpidsMirse
directly correl a eg %A $ body mass inbex such that it is a particularly
15 suitable msfP% g ?‘Ch?{fﬂ:ﬁ F‘&H?r ng predispositions to corpulence. This
abbrevi ati én stands for an SNP (C--~T) in Exon 8 and a second SNP (Tl C)

whi ch 1S ) 002t B2 acilhiangs of So1cbase,paluad ramibe. fonor s,

(I'ntron 6) of Ur pose 0 etectin correspon

pol ynor phi sis, 2piéber 6a&8 ia QRHPK% #énﬁ%ﬂﬂ;lﬂ%ﬁ@ t@oﬂm@p@mmquuqi
experinental aphgelsnfl RRYI ERESsBNHa VSHAT dNEaRNelifn P &fd Al o hi ch are
contained therein to determ ne the sequence at the correspondlng site by
means of appropriate sequencing 25 or by using other nethods with which the

skilled pewnson[ps1fpm hcabordAsicde,fromdl oedijecatl adwsrdigd ogiceal sl es
from whi ch genetlc mat er i be |soI ate are also.in I‘II’ICI pl e suitable.
50°10017] The TRUEHYTBR Fuf ¢ REPHETE] B et UG8 S aPOFGaZ:  She ot | ve
conpound for ekedé¢pagdant ecfledcmson, gllm;oséBtra?rmpo?;B |3r® ,pazlj colar 34

i ntestinal and renal r r; e co orter t, in
particul ar Sgl‘é"l(P |A§@pr e%ler aqisree& %ﬁ%ggtl%eéﬂé Fg gs?géé%g‘%g. b%lg f%?éthl S
gl ucose transp@@@en%@’ér d?llfglfftfb t A&ej nV@ﬁﬂmg Qlﬁe adlluctbe tehasportisan be
affected hy e%féw BRcEHE8ELL 08 M@Oeffﬂ@ée§§seﬁlqﬂﬂéﬁrb9C£éfé£¥neé Sglt,

in particular Sgltl. The active conpound WO 03/

PCT/ EP03/ 05847 pref erably exerts an effect on at | east one Sgk, in
"particul ar Sgk(bomm/ mheSgk@veﬁtlﬁé@r PKBmsandher we ebfecit oncakt! esgd one
Nedd, in partlc ar NeddQ- 2. The ve ound is preferably. directed

i ve .co
agai nst an Sgk ST par tPEuIdEt S nganﬂ?%pgﬁaﬁg?’séﬂgl 6PIPRE AT A Nedd,
in particular Qédddtzvatadala@tdherr prefarined eendoid; mént pefr ttile lianveddion,

the activegjconpo pglrl ﬁ“ ect g)qu/qual @EgB aghhvators danhlpljltoggg':%lr ;%Iat ors

and/ or bi ol ogi ca grec sors in parti cu
Sgk3, and/ or @htd or Ehmddth?ﬁebartﬁéﬁpar mRE@E4- 2t [ poEgliblea in

preferred emm%ﬁf@i%uiﬁrtth'Wﬁﬁﬁﬂégb bHheeashbiV ey HPOoHRd iSsdhciated
pol ynucl eoti de. Thlm 15 nuc] eotide can, for exg&&le, conprise an

anti sense sequ&hice {fé‘?ﬁl edBHICRE | T HIRO K e esHRIH BICqt Iast
one of said protefasablyn anot heasprej‘rm“redbemﬁdenﬁn‘tomt htelepod;yﬁupl ent i de

encodes a,pept er abI ol L Wth this t| de exerting an
20 ef f ect %n t%]%ei&ek?(%?lees%l on r%(tjr(gjllp %{XB nctl ondgfS an Sgk, |<?1 ?)%?f?’cul dhsgk1
and/ or Sgk3, a$1d¢$)¢arm<68 aad/ be @rNexdt;ibadpavhiclul as Neathd Rgaimertor e,

the active comound saps) tseblopapber pbliabe 8rRcBLideOler RElUPaR e

whi ch exerts an effec he expressi on an

proteins. The RE¢TeldnpdtiRadcyhigs 4 sl?f‘eﬂ"fn HWEEDﬁaISkééHﬂ?@UI‘RPrSOHI
preferably a "swed | agol@cidar (eaapAEAdinkavi NgmuiBY SBEry wBkahy . of s
1000.

30 these immunoassays, the specific antibody (or
homologous test antigens 1in the case of antibody
determinations) which is directed against the antigen
to be determined (e.g. Sgkl, Sgk3 and/or PKB) is bound
to a support substance (e.g. cellulose or polystyrene)

35 on which immune complexes are formed following
incubation with the sample. In a subsequent step, these
immune complexes are supplied with a labeled antibody.

By means of adding a chromogenic substrate to the



30 [0019] Depending on whether the aimis that of treating diseases which
are associated with disturbed glucose transport or whether the aimis to
i ncrease the bodyweight of animals in connection with fattening, the
respective enz‘?@re@3ﬁg‘)%296 be affected i-nédi-fferent 35 \RGB/EFQ3/Q5R47
purpose of preventing or treating diseases which are connected with

di sturbed gl ucpsgcapser pti anxthe acti ve,gonpoypd,shoul d é&%?é%—%éurk&aﬁ
one Sgk, in particular Sgkl and/or Sgk3, and/or PKB, WO 03/1022 -9 -
PCT/ EP03/ 05847 2AWT®f SEPF hEiR BB e ZRMPERMEES ofNel§, VhSPaArEred! aPT NedhRl- 2.

Since Sgk and &¥Bigee kbRasasrakiBasan i sans1ohiceh de kioww:4onddhe
skilled personKF such, as Etaur?igori ne _and/ or cglel erythrine, or at |east one
a

5 of their anatdgR CFSPaFELSAT{EbPECFRLBAREi Efar Mg & PRYRX Hrund

| i gases, |iSgaskaleel i vatoymear eysuichalple ifhar stthul atangaktiem oThesewecti ve
conmpounds are fera - far pr in r or_.a phar.,maceutical
conposi tion. T%%ggﬁéegégéy\%ﬁgéhggrglgggglg ?“reglgggg\%gr ealbf(y%prejfrggrlasol the ,
net abol i ¢ syndped®ibley parfidrcul BheobebiagnodGa20] detecsionhe other wmnd, in
contrast to the,apoyedess!ibad pravention Of i L5LaLIEHL; QEsdi $8a%8S 4L Whi ch
15 the aimis to lower glucose transport, an increase in glucose transport,
for exanpl e fofUthaPhoIr pd<¥F of HHRF g t G@Tbod§HerBhe of uhigml sthe
connect i onow thofahé eas@gchbsnt Getachi, evedquihei astive cewre¥ndn of
preferably sti | east .one articular 20 Sgkl and/or. Sgka3,

| at es. at Sgk, in
and/ or PKB, an%}jlf) ' i At i Fé{aﬁ‘PlFeas}Pgoﬁ‘éGNé%d,Otjl n3pdP?t LY 57 £ Nt C
Stinmul ating Sghké¢thdadr iexarplay pestuitslan Medddsgmdots exaaplaayp e iy
inhibited, wt }f@%&@,@l urn leading to the breakdown of the glucose
transporter Sglt el ng del ayed. This in 25 turn results in glucose
transport being increased. In a preferred enbodi nent of the invention, the
active conpounghdszat pl t layat / ; ik yat o
particular a gErj%Wt hpf apgt%g%,re%;&gf g?i;b?qwe\gil angl%grnﬂl’ ngﬁfﬁgagég[ gﬂgﬁlﬁml n

. y
anot her pref erd’edl Shbedrs@nddstntheaf nvB8AELoRNSt BEOSPNIOFY ledBso AAi%F at

| east one stinipidspiiotiEaté@nNEehhbbi @Bnelnsgkl HcS9k3 and/ dledyy gene
for PKB, preferabI%/. at %ea t.one Iuc}gcorti goid, mneral 35 corti.coid,
Ryt ok ﬁ

gonadot r opi n 3! © i hetSi AOPAPEFLaRar TERESNSUSWBRERFIOSS06S D -
PCT/ EP03/ 0589704 00223 r Sheod n¥enneanifigr ther anieor ekdtes eigen cdisagiinsii ¢

kit. Thisskit rises o] ubst a f cti t he_expression
and/ or fur?igti oﬁ&g? g@?i v%%%%@%%d? o?’git%ac #vg%%gk]?{?%gépg’rt itcu tar J‘%§gk and/ or
Sgk3, 5 and/ orSFB(Bnd/®F Neéwrl, BhesrdranwidtaromNeddhe?, Fanl dicagressisws

di seases whi cm@#@mogha&ﬁé Weldy b s 3ed; gl ng%ch&éﬁpo:ﬁref%ed
di seases are pre er,ablél t he netabolic syndrone, in particular obesity.
kit can, in partictarcordhttai n anti bodi es and/ or ol i go

The

25 [0014] It is also possible that inactivating mutations
in the Nedd protein, in particular in the kinase
consensus sequence (e.g. °%®’Nedd4-2 or 5%**"’Nedd4-2) are
detected. Furthermore, an activating mutation, for
example %%?°sgkl and/or T3%8P/S473DpKp is detected in the

30 DNA of the patients. In a further use, corresponding
mutations are detected in the RNA of the patients.
Finally, corresponding mutations are detected in the
Sgk, in particular Sgkl and/or Sgk3, PKB and/or Nedd
protein, in particular in the Nedd4-2 protein, of the

35 patients. Preference is given to using either suitable
antibodies and/or suitable nucleotides, in particular

oligonucleotides, as probes for these detections.



10 nucl eotides for detecting the correspondi ng proteins and/or nucleic

aci ds. For exanple, these antibodi es and/ or oligonucl eotides can be used
for analyzing the quantity and/or activity of the different proteins or
enzymes. It i SHQR3ALPABP@ al so possibl e o-detect 15 cRIRAFRIR OBB47T
mutations in the genes. The reader is referred to the remaining description

with regard tof @@ﬂ5}'@ﬁ@|di§§5Hé§swﬂﬁchhb§ek%%sow%%%%h L3 JﬁgQifééﬂkﬁ ythis,

the invention enconpasses 20 anti bodi es wh are directe galns | east
one phosphor yl &t ¥&P%F na5eNeBAEEN3DE ¥B4EBNEESI f0a PRedd A GISEth.a Fhi sirki nase

consensus sequeqeeidslihe seguesegoyhi €hsy rsdia&ﬂép&l@wﬂaééﬁelyby a
correspondi ng kinase, in particular by Sgkl. The anti body preferably

recogni zes 25 the ki nase consensus sequence in the Nedd4-2 protein. Using
such an anti bofy01€] i S$hposisiidre: tan afiakyrermbethernNegils 2= 808 method

phosphorylate?%$ S@ﬁ %gﬁ|gergg¥%&P§§%éV€%ggs This the Rgfo g conse uently

makes it poss e to'i y ‘Status of £5%€30
i nvention furt®esskonpriBes adiagniossdy whethoils d$re@h&mheﬂﬁmxznthMﬂ

cor espondi ng 4ppnosPIOulsR! eshdi pasenconsensus sseuanas.d nifheghedd ,

protein. Particular preference iIs glven 0 CO two ant Ies
according to tRRCHHRERRT ofigkh GRE/OastsHet, 35nup, 9@&%}f¢ﬁsPﬁﬁklm§dq,

possi bl e 1o obtmi @a\t‘tfiy:ull@frorrﬁ@&dZ}/EZfe%l%'dt/%rW' ik r%q%r 801212 tﬂ%ﬁrtﬁ(‘ctdl\ért y
e invention

stat us of hbdd 0%/ %ﬁﬁ g 11 - PCT/ EP03/ 05847

al so conpri ses"&nt bodiF&< frar ePBF t 8EERGS agditst 9 Vepeastl%netﬁﬂﬁhted
ki nase consensusnrsstjuente to aeNedd ipgottgien. EH@CﬁCEﬂmseGs@gﬂgﬁmuﬂphagnis in
turn preferabh%lt$§k§ngh99n§%ﬂ§Hhr hﬁ%ﬂygﬂ§ed¥@égyl%fcg¥ %Sgatlﬁﬁin t he

correspondi ngly e ki nase Sus “sequence 15 pr erab
Nedd4- 2 pr ot eite Mpodivt smaps chirgtax papchcutat y igr efer rad narttlm®arly

connecti onsar %&%@d%ﬁ(@rﬂd/ﬁr SQH‘J;%%‘M:J.% Ttﬂﬁ‘e‘?ﬂflfs%sfg ons to

correspondi ng nutations is Nedd can no 10 Ionger | at ed by

a correspondi fPIRHEREe 1nT%h?tﬁ@GF§WlS§RPn Siféandn §%¥|86d§5 an Tised as
a hel pful toolirdf cmxdmv&sam@aalggc@@ar eRpoNdiyNg) nuhashsis[ 0828kelhat a

ant i bodi es accor to t i.nvention are, 15 pre are usi ng et hods, whi ch
are famliar é)%%ﬁﬁ%?ll? d &g ﬁ39r12ﬁ&{?ch5gTi s pggg?ﬁle%ﬁfe

pr epare pol ycl Omreraor Gman@dioﬁabnaﬁtlbEdresthautﬂurpmm&alaﬁhl<ﬁyﬂédmmmges
bei ng pre @rrq?ngﬁﬁﬂﬁﬁﬁj m@ﬁ; ;9ener al her_ specificit

25 30 35 ?0026 The "descr I b r#ﬁﬁﬁﬁﬁ es danpﬁgﬁﬁ¥£ Q!aeglé'ad ghtageo st be
used in the dit&FRIBINT Kieodckori ApPTOPT hat ¢ nesner dnenkait hormedes, orhe

described antifodias £annal sgs&%y adyani ageous! e £l oy ed idy, thguse
according to the |nveq{|on or etectlngﬁthe expressi on and/or functlon of

Sgk, PKB and/ &t° WiRir& ionfaxt L REMARE | b‘bréﬁ eSHEEHE usdd ithe
accordance wi tdorousspamaiiyng neunel @y cadanet bEdsapp fopad 4t € Ulsdiguenlc iing

possible tg u t nti bodies to carr ut the EL] SAs. which have already

been nentlgnegﬁ gvﬁﬁ%f%é SO 508 Sh §& %1€h which %ke skllleg person
is familiar. Aside from blood, all other biological
samples from which genetic material can be isolated are

also in principle suitable.

30 [0017] The invention furthermore claims the use of at
least one active compound for exerting an effect on
glucose transport, 1in particular intestinal and/or

" renal glucose transport. The glucose transporter Sglt,
in particular Sgltl, is preferably at least partially

35 responsible for this glucose transport. According to
the invention, the glucose transport can be affected by
exerting an effect on the expression and/or activity of

Sglt, in particular Sgltl. The active compound



[0027] The invention additionally enconpasses a conposition, preferably a
phar maceuti cal conposition, which conprises at |east one active conpound
whi ch exerts an effect on glucose transport, in particular intestinal

and/ or renal FRcH3E19220€port, and, wheré& appropriate, REDHIBRORAQRR4TAl |y
acceptabl e excipient. Particularly preferably, the active conpound exerts

an WO 03/ 102206ferdRly R&HERO34Q584F LM ech an alchgastonesgak and/ or
PKB and/ or at. | east 0£e Ne%tz}(. Inr\%g)t her preferre? enbodi nent, the active
conpound exer tR2 AN SF 2Tt L@\ H1Gr s STikAni bREEI ST r BYBI at¥h S/ @hd/3t

bi ol ogi cal preefifsot sowfaanlsgkt bAeSNpad! i cul @arefi Sgklr ard{or-Sokshe
and/ or PKB anda/l ol &, N((gdr(%l1 o{ln particul ar Nbgqu4-2. %00{%8% The acti veség(orrpound
i s advant ageousTy & pSPYRAEN EotiSdd T o @0l yHtics ot dBIBARSEofpr i  or
form an 105antisepsetseqiencesSyhichardducesSgeB, i imdids tPKS eapdéssi an of

t he correspondi enes. | he _possi-hl e |.ec

correspondi ngqt)%lg?/%uc gotFéJékZS%E%hanPng ghi biI:Pls tahg)tzj%ﬁ:re srlaeofnero]%ec% he
respective gerf@iRpdyesrls B nbhAs BIvenEHbw nafthenegative apprpeaend ass 15

known to the skitdetedersgaindt |hbtigatBesfunghihapiebrishe qryashond ng
gene products. Furthe nucl eoti de can encode a pepti de,

nore, .t he pol ,
preferably a plY(eht Fd@, oﬂil{:ﬁ?tﬁﬂ Peqde kel mPlan eff & Gl
expr essi on0andéor Sgkict e /et abgBgk, armdpsrt iFMB aand0osgkh ansd®r Sgk3,
and/or PKB and/or, & ul\féjP’Né ndggéti cul ar Nedd4-2. The correspondi ng
nol ecul ar bi ol*ogi car procedur es” Which are required for these approaches are
accessible to the skilled person. In another preferred enbodi nent, the
active compounthdss Porihe desqied Replddaddiself - e jackihve somaund is
preferably a "small” nol ecular compound™, preferably a "Small ol écul ar
compound”  havidfff &%l E€HPaE Rei gt of <PROOMUEEJWOEE)] PEhibculrmly f or
the purpose ofnidesdt ge disaasesr i WxME ASSQUndad M thh distiurdede
gl ucose transportLi the active corrgound inhipbits at | east one Sgk and/ or PKB
and/ or stimul &tEESHCT ¥Rt BndeREGAS RO rjé'éﬁ]ist?fgtﬁ hele §rREgsEdon: i

active conpourat i $epatticmd adfy 85igr efrertadins at Theastotiner kKigiafe rred

inhibitor, pre | aur orine and/ar .chelerythrine or one of, their
anal ogs, and/ oé;n%qacbllréelea@%’ ongﬁgi ggggyggtﬁl\?gtt&rd.e %Mf‘béﬁﬁozioa p-ep%}dfe’

PCT/ EP03/ 0584 P {00303 P Rora t hel poreposee of vinior ehsEngegkidesexteransgorn, in
particul appi n dde gonpectian uwiht-bsanipal, f ] t tLve .conmpaund
preferably stimulates at | eag%ong éggagﬁﬁtgﬁregkg&gnlﬁrglfnh?{bfggg’a'(t?L east

one Nedd. For BRitiGelssi nggkl uaBeéotr 8a&sor tandiexr kKB venddapoandiads,

advant ageous| yirarpSgkilcwcd # iaé@d4-2 N parthéphared gheWLRthdet Qomgigier ably
| GF1, and/or insulin. h? anot her kg){ef rred enbodlc{}lralnt of the_invention, the
active conmpourdl st&S§tmRERt e IR the X aRs HSHi%h BF 1B SQUYPSRIIGE Sgk3

and/ or PKB, pmefiethablgxatts$eash ordfglctcocortitiod d, erppesal oaor aneiod,

gonadot ropLn anlary £yt.oki 0| BRI Lheul a8 ToFe. LOOSIL The gt eront

possibilitres ve been descri bed can al'so witth “each
ot her. “small molecular compound”, preferably a “small
molecular compound” having a molecular weight of
< 1000.

30 [0019] Depending on whether the aim is that of treating
diseases which are associated with disturbed glucose
transport or whether the aim 1is to increase the
bodyweight of animals in connection with fattening, the
respective enzymes have to be affected in different

35 ways. For the purpose of preventing or treating
diseases which are connected with disturbed glucose
absorption, the active compound should inhibit at least

one 8Sgk, in particular Sgkl and/or Sgk3, and/or PKB,



[ 0032] The invention furthernore enconpasses a nethod for producing
transgeni c aninmals which exhibit an increase in |ipid deposition in adipose
ti ssue. Hunmans 20 are excluded fromthis aspect of the invention. These
animal s are ofWQr@a{1P22@fest for food prd&duction, in pRBRAITLERCI/0584ite
they put on weight nore rapidly. Fattening can be carried out nuch nore

rapi dly and mogedgéfi ckenhhyatisi nget hpses@ni smd s.nJdhe, ﬂetrhodpépila%
produci ng t hes gd}ll r’rgl S i.§ characteri zeg in_that the expression and/ or

function of S ¢ par O ar i t1afs TG ea®Y | KPRESSE ani FEaSE Thi s
t hereby accel etahélsitbesi rhéshi pale ah&ﬂrrpttt@ntné glkucosd, pertddbd,hisydreadi ng

to a nore rapi incre |nthe ose entration in the plasna.
This results |%s hi é er%%FB fa%dJr{lel [ Tted’ @it HSHS F%hal |y
| eading toSl i pbfl tepdsi an@hogﬁ,adsﬁese 15|us$a@lbe| rigp sianmlcaﬂ@d: ﬁr{cﬂQBB]

[n @ part oul aglyoar gher e rod eal of Jhiis Aspast ol Lhe Lavention

sglt, in particular sglt or t IS plrpose, overexpréssed
animal . This i StErebtsed FoemexEhpbe, abjivat compoungsappromiaferagsne WO

03/102206 - 14use<ECT/f%@3/9§§&Jc§@@strauctarua;n RAY ti gul a4 A ﬁféég@ul%ﬂch

carry appropr| atel . strong ters which are functionally |ocate
upstream of an® 1f’r%rt‘e 55 r%e‘tﬁ?ef‘r?c% wipt &R ePERCE T sPal §Eegiteen ake

cl oni ng anional pra\fler:AﬂbByeXthlmt appaiopl i at elsyretrioarg expresgortiafulsgt, in
particul ar sgl(%l . 'Thf met hodol ogi cal procedures for doing this are
accessible to kﬁe s1f< Il ed person. [0034] In another preferred enbodi nent,
the expression 10 and/or function of Sgk, in particular Sgkl and/or Sgk3,

and/or of PKB, (se4@fertncorasad: okhethgabinaliy r%%'ﬁfttrgstth't% IR ehyoplso

increases the activity, or e protein quantl n pa
Sgltl, which n¥aFcErired ara&@§§lpna@§pd‘meatanrﬁcr@%s@elsearéeao irhiviidts t he

correspondisng Q@@eﬁlﬁaaﬂsbet&v%ﬁéﬁr %&%@@s@S'ﬂ%rﬁé{%x@dmré(n mhecdhat in
bi ol ogi cal nethods. On the other ﬁ{]ﬂ% gene constructs which express
n

appropri at e CO?'I]SLE??%?I VETSSRY Y ve (TN & SPhe Ghf r FHRREDr ©
i nt egrat ed i ntindhea oigantisen bdhgwauyant staaaasgkl 120 condfedtion with

T30s0, s4~sDPK iC arI referr din onnegt.i on. The actjvity
of these mut a%ag{t?srpfr%eplejlnde of ot hereh Aactd atlscﬁbe r?ﬁ%rﬁs i Cul ar
ki nases, and tiecferanty atémuherefored cboassanhng a&:gk,vemTWtuniu]taﬁ t he
br eakdovvnzgf S&%ﬁl éﬂdpéf‘t 'Sg‘lili%ar a%gil/tolrcfﬁ%‘mér?@/%f EERHEQEsaQQUtléystt he

ubiquitin I'igase Nedd, in particul ar I's resul ting

gl ucose transpur? %%‘ijﬁg |lﬁc%é&uqméﬁdq%%noﬁhémub@é#@@r§d!kénbd°dilhent
the expressi onedinsng/ or rbengtison of thedubLgvltlﬂbﬂlga§gmb@éd ideing

particul ar Nedd i s, decreased., This Iso S t.he effec |ncrea5| ng
gl ucose transpjorﬁ? 2bajs %dre%?f‘l g:(f;‘l§gljtn Hrﬁaaﬁa&ﬂ“&r %] Ff‘ B A4 Bk en
down to a redmeedtleat@hmcom appneporate Betititt betinigndeheyas . eX[W:L%&Jron
and/ or fu P@ l@@nlA f&ﬁégebgrgﬁg?gvgdbgihgtﬁ%%%%%n%%y é!ecular

blologlca ods such as antrsense ofr nant -negat i ve -approac
Particul ar pré?@@wéeqls Yhlvedimentst abfy theegiavengion, the active

compound 1is at least one Sgk activator and/or PKB
activator, in particular a growth factor, preferably
IGFl and/or insulin.
30
[0021] In another preferred embodiment of the invention,
the active compound 1is at least one stimulant of the
transcription of sgkl and/or sgk3 and/or a gene for
PKB, preferably at least one glucocorticoid, mineral
35 corticoid, gonadotropin and/or cytokine, in particular
TGFP.



WO 03/ 102206 - 15 - PCT/ EPO3/ 05847 suitable nmutations of nedd, in

particul ar nedd4-2, into the organismor to swtching off the negative gene
for Nedd in order,_in this way, to decrease or inhibit the expression of
this enzyne o/ %34%9%2?)€ri od. 5 Appropri@te procedur ePGH/E 8§47 t he
skill ed person. Particular preference is given, in this connection, to
inserting at | p@aGl2prend naetdvat dmgr ke indiyrd it Nedd, +d e PRI dd @l c
Nedd4-2. The rr]yt at i ans, 83ﬁ~nedd4-2.and/orts 44~nedd4-2 can ve_ré p

advant ageous! y<be' used S n thi sSIPPEORERxt2E THESHveREPoSPPRERCR for
enconpasses andened st ivg chheareh&qu@bbmednbyoh:h&\ﬁ&iﬁmﬂ:jaaeoracﬁmigzattced he

i nvention. [00 e. Les i ch .hav e escrd , .a 15 ot.her
features of [ t h%gll/rl%%ntl}}%%ftqgnsuge\@%? om hgaggjr?%fvl\?ﬁg S g(gcr FB??SH o%)gkhae’
preferred enmbcRENE s BB cemsi/ivat | ¥eddi t hinhepsubttalas atebd4re2 fi gimes. In

this connecti ofyadhesimgi yiduakefeqhUERS 26N 2B 003GR c0RSA the Ji8ald on
their owmn or wth several of thembeing 20 conbined wth each other. [0037]

In the figuresIl{@0BB] FFSROLShovk ' helIRRAM | AT Df RURENealsoupihead 25
gl ucose transpest£so S0t tdyhyrdedd4: 2 padt SgklarUppesisect iter: QO gigwal |y
measured data;, | ower_ sect ilon: arithnetic rreaﬂs iEM (n - $/- 15) . Xenopus

| aevis oocyt eser @30 i Edted GPPA34E t 1 2P heBAFL 25 and?H/ Sk .

Wher eas Nedd4-rudoswtr sdres atfed: t Heteurtiegt st cdpmaresportiioes oA imd

gl ucose which i y i.ch re ex Ssih tl, ,Sgkl stimil ated the
35 currents an%&%réﬁ%%eccefaﬁggof pklgdd }-{%.nggéi ndi'tates rﬁg%sol griTi cant
di ff erences astidmpar edigiPnHcinetédesernan whe cliseer for WDn83y2022068he 16 -

PCT/ EP03/ 05847 ymasilt dahR /89C &S WiiyE ho 1er g 0N ¥ £ 8sShpg e Sght! -odéf
i ndi cates the srié%li ficant differences as conpared wth the corresponding 5

val ues in oocyREYT# ch Mer & SexpHESEPRGOLEI t #lapd PRIRIYRPe to detect

15 corresponding mutations in the genes. The reader 1is

referred to the remaining description with regard to
additional features of this kit.
[0023] 1In additiog to this, the invention encompasses
20 antibodies which are directed against at least one
phosphorylated kinase consensus sequence in a Nedd
protein. This kinase consensus sequence is the sequence
which is phosphorylated by a corresponding kinase, in
particular by Sgkl. The antibody preferably recognizes
25 the kinase consensus sequence in the Nedd4-2 protein.
Using such an antibody it 1is possible to analyze
whether Nedd4-2 was phosphorylated by Sgkl and thereby
inactivated. This therefore consequently makes it
possible to investigate the activity status of Nedd4-2.
30 The invention further comprises an antibody which is
directed against the corresponding unphosphorylated
kinase consensus sequence in the Nedd protein.
Particular preference is given to combining the two
antibodies according to the invention in one test set-
35 up, with this making it possible to obtain very
informative results with regard to the activity status
of Nedd.



[0039] Fig. 2: shows the regul ation of the Na+-coupled glucose transporter
Sgltl by Nedd4-2, 10 constitutively active s4zzDSgkl and i nactive
K12~NSgkl . Upper section: Oiginally nmeasured curves; |ower section:

arithnmetic meadfie OBEM2A0€ 8-71). Xenopusllaevis oocyt ePQE/ERGI/ 05§4Tt ed
with sgltl, nedd4-2 and/or sa2zosgkl or x|l z~NSgkl cRNA. Wereas Nedd4-2

significantly dovspsegulrat edntBareBhr et s V@oﬁ%r@rs%§ nQH‘é?HoaQeW\ﬂ}(wSG in
oocytes which were gﬁgresm ng ggl,tl 20 s922D %kl, but not K12" NSgkl,
t

stimul ated t he*tRirr@hfSCHAT r BYELEEH t BE effEST oPMReddhtated | neikt®s t he
di f f erences whéchsaeses sisgriddreant 1AS aconpagedritddit.herlscudesdssihi ch

were nmeasured [n_oocytes, which re expressi Sgltl on its own. #

i ndi cates the dFfrer %celssmhjr%hvﬁélfré s‘?@?f%% ad'SonpHted WIS
correspondiSng vaduesce n whocyt ess whiucht28a verer exguresisidigy Sgithe anichd¥edd4- 2.
[0040] Fig. 3: e i t- | ucgse .t r rter
Sal t1 by Nedds 3 BoAD, 255%bRRe 1R Besr e RaY AR B Lo REaISRRERT
measured curveBYotewer IBEANG® dhichmeaie meas cuSEMlyXenoplsriadyiin
oocytes were i est ednwieth i@l tdne NV d413060,5R51S DPKBY  (WR-03/ 102206 -
17 - PCT/ EPO3/ 05847 ang/ or sgk3 cRNA. Nedd4-2 signifi cantlé downr egul at ed
the currents Wit thChePé ISRFFGSPPR I MrgRutoRe 18 JdBf eNedfi SR weke

expr essi ng 0Sgl 1éngdB08BD, SHALIPPKE 3 aard Fgk3a St:bﬁuaé?%@ﬁldihg Gd\iﬁra%ﬁzt,s and
reversed the effect of Ne -2, * indicates the differences ich were

si gni fi cant asp%lg%%?{e%rvw Yeur PEfts 3hi @Wtdvgpgymﬁgﬁr i H556cy®8s dwhi ch
10 were exprestehygf®yltéobnidtr sinwest Iganthgatesrehpoddifigrentestwhi ch were
significant as conpared with the correspondi ng val ues in oocytes which were

expressing Sgltl and Nedd4-2. , .
[0025] The antibodies according to the invention are

15 prepared using methods which are familiar to the
skilled person. In particular, it 1is possible to
prepare polyclonal or monoclonal antibodies, with
monoclonal antibodies being preferred because of what
is in general their higher specificity.

20
[0026] The described antibodies can particularly
advantageously be used in the diagnostic kit according
to the invention. Furthermore, the described antibodies
can also very advantageously be employed in the use

25 according to the invention for detecting the expression
and/or function of Sgk, PKB and/or Nedd. 1In this
context, the antibodies can be used in accordance with
customary immunological methods. In particular, it is
possible to use these antibodies to carry out the

30 ELISAs which have already been mentioned.

[0027] The invention additionally encompasses a
composition, preferably a pharmaceutical compbsition,
which comprises at least one active compound which
35 exerts an effect on glucose transport, in particular
intestinal and/or renal glucose transport, and, where
appropriate, a pharmaceutically acceptable excipient.

Particularly preferably, the active compound exerts an



15 [004l] Fig. 4: shows the regulation of the Na+-coupled gl ucose
transporter Sgltl by Nedd4-2 and Sgkl. Arithnetic neans SEM (n - 18).

Xenopus oocytes were in'#ect ed with 20 sgltl, nedd4-2 and/or S4zzSgkl (SD)
CRNA. Wher eas ¥@eR3/ 182206 of Nedd4-2 rediked the currerRETAFROI WR§ 47
i nduced by adding 5 muvol glucose, the currents were significantly increased

by coexpressi ngr25c€08st idtutivply agbi ¥grkifasa S%zs9kha/b0042] Fifst 5:
shows the regul ati e Na+-coupl ed sporter Sgltl b

n of t | ucose tran y
Nedda- 2, Sgk3 GRY BREC- AT hARPFES o @ie L esBA e TRBEFFRENt P tprifieddif ¢ as
infig. 4). YOS AD2206 rt sl8an RO &R 3/005847+ EXAMVPLE, Meirtodsi tods,
Expression in evi cyte d, two t valt age ¢l anp [ 0043]
cRNAs encodi ng%@mﬁg%f?/%% églﬂlﬁjl/%([%vﬁlc@g%c% E%rggHEg,ggﬁat?eé %’ E&%g Fn
d oni ng and cheaaktienizatiadh 30kéf anpiamt SedShunamdser i MR haedribne a

protein kinaseyig@nscyipiippaliy,mpdifhed during anisotonic and isotonic
alterations of cell volume. Proc Nafl Acad Sci USA 1997; 94; 4440- 4445],

encodi ng constitutively active Sgkl (S9zzDSgkl) and inactive Sgkl

(KI Z~NSgk1) 15[§&obpyashi dect Cpberdhpdid Vati i ts®fddts18Nda poly-

gl ucocorti coi d-regul at(gg pr.otein ll<| nasg bga oni sts that activate
phosphat i dyl i MO$FtFAe*3S ki BLE Pel¥BUFLeaq: g 82Bh6SPREIL RSSO dedeEhdent
protein kilfaseadt{fikKdg andqBBKZe Biwbdlem Jredh®99s 339: 31D iBQAt28] ,the

w | d-type Sgk3 B hi k.M _ Nbrrice Cohen_.P.
Characteri zati %%?S%Sh%r[ ﬁfﬁ%ﬁréeog%%s%?%b%mﬁ ion ot tf\%/o lnsov%rti}%%l%%’% of
serum and gl ueetdirieotd- isedecdd proveraskonasey Bodyhemldoti®e9;s834:

| 89-97] , cons§ i yel is . [ ALessi ~+Gohe
Mechani sm of Z%%%a??o%ngﬁglﬁﬁnﬁ%%%ﬁ% n ki Egge%%.sggfrt%qg}i%eeenet
Dev. 1998; 8: BBH6ZFNefi Y- thRR" Ne@lf422 JIBdiHe Vi fPRL EVe FREPESASY, &Myni na

E, Plant B3, Tawxen CioThasas VAl MInsd®forG, &hraibicd cReattuntdion of

Hori sberger JD,, Pearce D L(&ffl ng 30 J, gt aub 0. Phgsphoryl ation of  Nedd4-2

by Sgkl regul at’®s SpFtREPPRfLINA($F EnBAREFCES! | FEGIPECRERpr 9§ GPLEMBO J.

2001; 20: 7052200b9)t mahel widrd- kyiped8gl 4 1 deldedicdger MAefEpady yMla Igeids TS,

Wight EM Ex j C N .5eq ci.ng of _the +/ gl ucose

co-transporter .&EEJE%%& @8@7%@% g%}ggli{&&%}r@%ﬂ/n?ﬁeself:,tgec?l\?no\gi 't%ﬁbe

[ Wagner CA, FréxeireHhi @) SétCi_/aWanfu,HCI;éng Rt Breger Sgk, Thien uge mofi Xereapus

laevis oogytessdpr thgqfypctisgral, chageherigd i oh@for a Nedd, in
particular Nedd4-2. The corresponding molecular
biological procedures which are required for these
approaches are accessible to the skilled person. In
another preferred embodiment, the active compound 1is

25 the described peptide itself. The active compound is

preferably a "“small molecular compound”, preferably a
“small molecular compound” having a molecular weight of

< 1000.

30 [0029] Particularly for the purpose of treating diseases
which are associated with disturbed glucose transport,
the active compound inhibits at least one Sgk and/or
PKB and/or stimulates at least one Nedd. For treating
these diseases, the active compound 1is particularly

35 preferably at least one kinase inhibitor, preferably
staurosporine and/or chelerythrine or one of their

analogs, and/or at least one ligase activator.



WO 03/102206 - 19 - PCT/ EPO3/ 05847 heterol ogously expressed nmenbr ane
proteins. Cell Physiol Biochem 2000; 10: 1-12]. Dissection of the Xenopus
| aevis ovaries, and collection and treatnent of the oocytes, have already
been descri bedWPn03éLARROS [ \Wagner CA, Friadrich B, SetiR@B/EPO3/OBY4F,
Broer S: The use of Xenopus | aevis oocytes for the functional

characteri zati het.er gh.Qg - Jerr [

Physi ol Biocheﬁpggg ;?%g:Qf%1§#§k¥ﬁ§%2%§;§§%:mere(fgfg%%%%gm??%ngségtbf
human sgltl, 713 BGTEecoflafunidh SlyRkl CoRBeCNSgRI WishozDSgid] EgkBenPK®@, or
T308D, SA473DPKB:hand/celi vai tdbnodithPf p Xenopais1 fedd4mal 2 £a8t el pocyt eshyere
injected with ga&er. | ect Q§h¥5|9lochaL experinments were carried out at
room t enper at uP8*f 1% da f £BF/ Phe 18P Lt A cHRRSE hege18'askkn For
injected. The tuorreatinghighivese itnducedrhy tbheeexddwcal | dbabound is

adm ni stration .5 mVvi gl ucese were asured using_ a two-el ectrode
vol tage cl anp fé&aﬁg?gwlgsﬁyieapic%g%, S@ﬁ%ﬁﬁ%%q{’LdﬁbIfékﬁiﬁ#%%f The use
of Xenopus | aegkewbbcytestbor theefengbipnalGRD, chandcoeri zasabinof In

het erol 0gous! Yo g¥pressed BeOPEERC LROLELASH: Cobt Physi of , BLoehom 2000, 10:

1-12] and taken as a neasure of the glucose transpor he™ da

filtered at 102FE1¥Ad CRARCYPEd ivsidgsaimataab Digithe Gr@n&vatigy iGonvef t er
and correspgondig@1safiae 85k 6 ARl UDRB] S prCaetlae 15 4y Adsthal 3. The
control bath soiution ND 9 cont ai ned 96 nNF a, 2 mMKCL, 1.8 niM Cad 2,
1 mM MyC 2 and95YfikfRE E%?lgH FIRCIAL tRELETDEE andesagete opded ardt pe
stated concentcgatokhse, The panalcadbhutTeRR.were titrated with HC1 or NaCH
to the 30 stated pH or pH 7.4. The flow rate of the superfusion solution
was 20 m/mn and achi eved conpl ete change of solution within 10 s. [0044]
For the cal cul &6Pohs, The ddibferert quotesibsl B5iasi thinbthc heans b&EM n

is the nu r - S~LAv l.gate he.exper| re carried out
in at Ieag?ﬁthgézeg%¥%§rgh? g%%gpgéo?ogg%é?%sglgﬁagé%g?pég %esinilar dat a

were obtained in all the WD 03/102206 - 20 - PCT/ EP03/ 05847 repeats. The

results were tesoed)famesi givéheadh duifarences Ushaghsts8lent oS dediBsd -
Only results gLylLng P < 0.05 were nmade use of aiﬁbelng statistically
a

0
significant. 5 9% SPHAFBSIRPt hCEGPRSeP6645P 196 15ai MEIGH erXfydtite @ 70
pairs of dizygbhcredseninwdripirectapdsid far iheadtpdses tdrdhlecaodiprigssur e

10 regul atjon r.diov, | ar . phenotypes.. The parents .of t
dizygotic2¥hﬁngygeggcg?ggdinc(ﬁﬁegﬁlglgsgﬁé%péy%ig?%aﬁpgeﬁzﬁgnGer i€
Caucasi ans fromngnsier ene pdrtgrodt GenfemgstBlfiood fasdr prodedtfiivam aid t he

twins, and frogthe-pasent Ssﬁcigfc}%glzggﬂtti CohW @éi%ﬁ@f r%c?fe 1%&)&?? of

determ ning zygosity and for ot : ul ar genetiT studies.
partici pant untRrvWent"a #edi B8l candipHysrEamuskamionst irepiNohenst ndwee

participants hagfacfemtly hiustiagy ofnh&dd onkeifmdiscal wiseasasnoh Sifngle
”“C'eOt'd55p°'HPgE€Qi§S‘Q%@@E mggiﬁgfgtHE;eghg?ag¥g?i§ed in that the
expression and/or function of Sglt, in particular
Sgltl, 1is increased 1in these animals. This thereby
accelerates the intestinal absorption of glucose, with
this leading to a more rapid increase in the glucose
30 concentration in the plasma. This results in higher
levels of insulin being secreted, with this finally
leading to 1lipid deposition in adipose tissue being
- stimulated.

35 (0033] In a particularly preferred embodiment of this
aspect of the invention, sglt, in particular sgltl, is,
for this purpose, overexpressed in the animal. This 1is

effected, for example, by introducing appropriate gene



20 (G- ~T) and a second SNP was identified 551 base pairs away in the donor
site (Intron 6) of Exon 7 (TIC) [Busjahn A, Aydin A, Unhlmann R et al.,
Serum and gl ucocorticoi d-regul ated ki nase (SGK1) gene and bl ood pressure.
Hypertensi on 2802034302886260)]. These twb425 i ndivi dual PSRPEPOB/0B84Tnt ron
6 (TIC) and Exon 8 (C-~T) , were anal yzed. [0046] Descriptive statistics

for the two SNRsnshewedsa reggssi yg ppdg) ol aC%E@EorIbe a@ﬁ?EhatiQery
anal ysis was 30 therefore_based on two group conparisons, |.e. on

homozygous car PPBFSPEf3LR& Yy aF T E0RT v B I OREtErsz yioleh came efenanionally

noncarriers. Thechpdepengenceanf tdfe tap SINSrowsidest eshyusi ngebhenehit
test. The rel aEDi gnship _between_the SNPs and_t he ﬁgenotypes,waiﬁt estedhby

means 35 of uni driehsional TANGKASwi hVBBt h*Bol §HorR pAF sndl bif whic

i ncor por at éd aexhhbisanepproeridhesyansi yong redpateatsitom betth paits oint he
di zygotic twin Lt t and y rt,of the enzygotic tw n
par ro. w0 037 R0 808 S 1S3 pLT) ep0s) dlmado hr eoF et Rk ORRRREYEl | KT e
than the t tesflocand thigasrposscbbeibdet dkethnt ekaddednelsbh .pol ynor phi sns
simul taneously while including their interaction. In addition, it was al so

possible, in this way, to reduce 5 the nunber of investigations. Since the
two parts of th8YdfzyddtidnIWSr pareSeaFed nsibpAdBsafhderitheof e ¥RERS Bt der

fam lial efdf echad@srwebhcasoage rasdksex ngyae-dinaliudeddun theg ANOWy kest as
covariants. The |8i gnififcaé}g% | evel was set at O.OI'S. IB tlc%e confirmation 10
group, the ass@RPAPFolf feffact Wwaéf8stdd sy Shcansi bt Cifi ilﬁéﬁsi%‘?\%‘ill%d\lo\m
usi ng both SNPshat thbesabw tedso Réswulrtssts [ @047] abte vaidng,ni sdrf attiohn of
20 nmM gl ucose i I - - 1 Aj d o] S t_,not .in
oocytes which %ggt%ye}n rﬁtnétclt Sd V\(}{lhg%?ér%ﬁ]o}ggﬁt?g%%g & ;irtelnt HFL) of
48.6 11.5 nA pRansigpat pylusemsartizuEPitucbseinceanmedt [Ted,dd nthis,
wat er - i nj et ed: 20 0@6¥£§§poﬁ@iﬁgcuagé§@§ Oéaxﬂr-?’beo-gvé'fe}gﬂrés@éd |95 egopus
oocytes which had been injected w h,SgItI_ NMRNA and Nedd4-2 nRNA

(coexpr essi on) CUPhenigY ~ G 1 PERAPEY CROWETRENPYS 4900 Ehgo gher 15) .
Consequent |y, Bghdl) i sgelowwnr eguisatredtthy thaivhi quékpre2s | igaseoeddds 2
(fig. 1). '[004%&,15@%%(8%%3%5% o]‘:.vm' I d-tC ﬁ% S%kl uaregg{ﬁgt.ed thcﬁ@p

gl ucose-i nduced current by 81231718 88 % 5 ¥ G &FerdBd IHESE 1%t of
Nedd4-2. In ootytegrahédh wete 30hexppegshmngmSgl Thet ogether swi tH*Sgkitl and
Nedd4- 2, the oLLgpse- iTrduceTnguE I 4 89 - 44) higher. than
t he val ue which Wgs observed }igﬂﬁléo%giyet \Q@ﬁﬁf%ﬁl%}%& gr(ékeésrsﬁ]en% éél tt‘ihlosn its
own (fig. 1). %@T%ﬁm’n@%ﬁ%%ﬂ‘@eﬂw %ttwesqwta}kns hesl @@mm@nteffect
to that of wilgftypreSgkdt{{h8ing) enEORERT €S8 QR r@fi 592250kt 4t eagey the
gl ucose-i nducedhcurrejgt E)g 72.4 9,10 (n - 570). In this series of

the mutan are therefore onstantly active. They
inhibit the breakdown of Sglt, in particular Sgltl,

25 which is brought about by the ubiquitin ligase Nedd, in

particular Nedd4-2, with this resulting in glucose

experi nents,

transport being increased.

[0035] In another preferred embodiment, the expression
30 and/or function of the ubiquitin ligase ©Nedd, in
particular Nedd4-2, is decreased. This also has the
effect of increasing glucose transport as a result of
Sglt, in particular Sgltl, being broken down to a
reduced extent. An appropriate reduction in the
35 expression and/or function of Nedd can likewise be
achieved using customary molecular biological methods
such as antisense or dominant-negative approaches.

Particular preference 1is given to stably integrating



WO 03/102206 - 22 - PCT/EPO3/ 05847 coexpression of Nedd4-2 | owered the
current by 35.3 4.40 (n = 46). This effect was reversed by additionally
coexpressi ng S4azDSgkl . 1 n oocytes which were coexpressi ng Nedd4-2 and
S44z0Sgkl , theWRuPB&hP28R8 59.2 19.8%tnl55-16) higher REBAERPGSH0TF42s
whi ch were expressing Sgltl on its owm (fig. 2). In contrast to wild-type
or constitutiveLhytastbvRuSakhonthe i RAGH, Ve imyant; Kb NSgdqdid noty o
significantly alter the substrate-induced current 2.0 5.30

) and did not FBYePSEPREM @LefTRctY ofCNEMH495 FhSo Vigh| 44N Shef @r
expressing Sgl fkatogat hewes,t hirKl: NSgkhy AndoNedddedset ke aliucosel ndused
current was 54é9 g.g@bén -H§) gﬁmer t han t he val ue mhicq was observed in
oocytes whi ch Were“8xpressity sgitf o113 own{fig. 2). ‘P89 003D 1 9he

ef fect of SgklApasopnitbtegdrbyedd3dab, 8§923RBAKBN( fricg.t13) .sKil tdul spsesores of
experinments, c . Lon =2 il the cugrent. b 5 5.5%(n =
42). Cbexpress?gﬁp%fﬁﬁégoﬁg%Fggggégljfgc {fébﬁ3g%~gé§%sﬁéﬁ?%g}f%n’ odf
significantly inefcehibd Bhel§P8E0SBS AdGSEd VaFinentyld toouy tigst iV edd mer e
expressing Sglt}h b¥rtiéudarl nBfoar = Bl BRdaf ey sedethe effecinofor
Nedd4-2. In XepQpus oocytes which were coexgre55|ng T308D, S973DPKB and

Nedd4- 2 toget her WeCR4Sgl t Fant hee Y ucsEen ol Pent uRgd 251081 55
18.20 (n -1027|) chhgéﬁt.th'a]‘ﬂeth?nﬁelﬂif;j@ﬁ imk%v]mpws &Qﬁc}ﬁ;%ss‘d‘f& ChanEfi£] s
expressing Sgltl.on its awn ig. 3) .. [0 I n.a conparabl e manner_to
That Cof T90a, 48188 piEtamt 36 - S0ke hseh SR P B AR o e Pndiiba
current and reversetdiohe effect of Nedd4-2. The gl ucose-induced current was
123.6 15.0% (n - 22) higher in oocytes which were expressing Sgltl and
Sgk3, and [12.4 19.4% (n = 22) higher in oocytes which were expressing
Sgltl, 35 Nedd40938hd Bek3,fadtair ehe vWiligdos8aivadubedncude eat ibed Xenoplis
oocytes which wererexpegssired SHA 1 ©fk i t snP¥Rtion WO @36LQ220G om 23 he

PCT/ EPO3/ 05847 %ggSZ% Fig., 4 shows that coexgr§33|on of Sgltl and S492DSgk1l
(SD) increasesttheYghd byePFIiPIgero 63 4 PIBIBrAAT(n eMPPELment spociAt es
whi ch were exptessingt Sght vithgehbesuntcllhifgklanand hidedddyuded hergl ticose 5

i nduced currenéoggched 60t§e 9 that is .61 21% nore .than

- 14

ctIon 1?%1@@Hgn%zf%§éu can e a Q
t he correspondihg varue [ n oocytes Fen wer 5%Fy |ﬁﬁéﬁie§ t?l%%l § and
126 23% nore trhahitadoouyt esewhi ctvrhadrbedrtti npeveedlwiah Shetml laaihg

Nedd4-2 nBNA. Lo-bhese SXPerLaeRt Schthe current was 10 i nduced with 5 nM
glucose. [0053] In a further series of experinents, the isoforns of Sgk,

i.e. Sgk2 and Sgk3, as well as protein kinase B (PKB), were tested in
addition to thepconstihuthyekyqglpeactive S4zzDSgkl (SD). The

gl ucose-i nduced current was increased by 55 120 (n = 44) by coexpressing
S4zzoSgkl, by 117 160 (n - 16) by coexpressing Sgk3, and by 101 180 (n -
24) by coexpres8dng] PKBy. wht | ehSgk?2 thad rneogslatisti odl Ithesi gaiféoanted

effect. Wil e coexpressing 20%?$§§€%$F%%ﬂgéggﬁgkg§§i%1t% Pﬂ%gé4j§/§g% 4%

(n - 79), 1t did not prevent ition coexpression of
S4zz~Sgkl (+48 11 0, n - 48 $gklof Sgk3 (+114 260, n - 16) and of PKB

(+107 200, n - 24) . Once agdpPerSgkéchad:ne siyqnizhicante £ffecd .q25:;
lower section: arithmetic means * SEM (n
= 6-15). Xenopus laevis oocytes were

30 injected with sgltl, nedd4-2 and/or sgkl
cRNA. Whereas Nedd4-2 downregulated the
currents which are induced by 20 mM
glucose which in oocytes which were
expressing Sgltl, Sgkl stimulated the

35 currents and reversed the effect of
Nedd4-2.
* indicates the significant differences

as compared with the currents which were



[0054] In order to investigate the functional relevance of Sgkl in the
regul ation of Sgltl and bodywei ght, the body nass index of tw ns possessing
pol ynor phi sns of the Sgkl gene was correl ated. The average body nmass of 30
twi ns whi ch welW@ B&rLQFRE6t he pol ymor phi skEES8CC/ CT; | 6CC BEFB(RPRY/ 05845, 7
1.4 kg/nz (n - 13). This value is significantly higher (P<0.008) than the
correspondi ng average val ues £,23s3re@- 2ik0/ Wocytes 263)i dror &ggétmgﬂ§yas a
whol e. 35 [0055] Taken overall, the experinents denonstrate that Sgkl, Sgk3
and PKB have a strong stinul af§PyS&f+88t ShtSgltl. The increase in Sgltl
activity accelerates the WO4034402286es 2be AGHIHROH05847r fatestépal
absorption of glucose such thgt the concentrat.ion o% glucose in thg.glasna
i ncreases nore rapidly. This Phcrea¥B2TFe rdiiddse 6P nsTPf He BRI THEY eby
stinul ates % he deposition of Wepudsi nnadipuseed whistewe@e tdepneheindand,
inhibitors of Sgltl counterac p n 0956] The studies with tw ns
denonstrate that the sane pol§ﬁ%?%h?§§1§gggh ?é associated with el evated

bl ood 10 pressure is also connected to a higher body nass index. WO

03/ 102206 - 25(90RET/ EPG3/ 0584FoRat &iMe ChailBali ol Ne ruse, Of nat-Loasteone
substance for detecting the ex%r ession and/or function of activated and/ or
5 inactive Sgk, in particul ar 9S§KPS&ndFBRAEHREESENAF Bt E PKEPY a4 Nedd, in
particul ariiNedd4-2, for the pubpesetatideagnosiag idieseas®s?Rshjxah argnd
associated with di sturbed gl ucose. transperd . 110 2. The use as clained in
claiml, characterized in that Fﬁ%lsubstancqé( i's at | east one substance from
the group of anti bodi es and nUgbeoti desctidonfhe Wssi gisiallal nedneéaseradm 1

or claim2, charac curves; lower section: arithmetic means
* SEM (n = 8-71). Xenopus laevis oocytes

15 were injected with sgltl, nedd4-2 and/or

$422D59k1  or  ¥@"sgkl  cRNA. Whereas

Nedd4-2 significantly downregulated the
currents which are induced 20 mM glucose
in oocytes which were expressing Sgltl,
20 S422DSgkl, but not K127NSgkl, stimulated
the currents and reversed the effect of
Nedd4-2.
* indicates the differences which were
significant as compared with the
25 currents which were measured in oocytes
which were expressing Sgltl on its own.
# 1indicates the differences which were
significant as compared with the
corresponding values 1in oocytes which
30 were expressing Sgltl and Nedd4-2.

[0040] Fig. 3: shows the regulation of the Na'-coupled
glucose transporter Sgltl by Nedd4-2,

T308D,S473DpKB  and Sgk3.
35 Upper section: Originally measured
curves; lower section: arithmetic means
* SEM. Xenopus laevis oocytes were
injected with sgltl, nedd4-2, T308P/S473Dpgp



15 terized in that use is nade of antibodies which are directed agai nst
phosphoryl ated and/ or unphosphoryl ated sequences in Sgk, in particular Sgkl
and/ or Sgk3,~ PKB and/or Nedd, in particular Nedd4-2. 20 4. The use as
claimed in cl aWéh 83/8R8286terized in thatllse is nade of PGRAERQI/@S84Wi ch
are directed against at |east one phosphoryl ated and/ or unphosphoryl at ed

ki nase consensus sequence, iny23/Bartd aLr@n. Sgllégdqar}segl%?i§§gg§@ff, in
d T ai

a Nedd protein, in particular 1n the 4-2 protein. 5. use as C med

in one of the preceding clai nBOVBKE&PHERERFAZeBNEN ERAFCRES| eddicClnevere
nmutation, in 30 particular anjhfaethvabiyng 2mutdt | Ludosdetiget egh e Hedd,
in particular in nedd4-2, in DQIA RNA and/ or a Nedd grot ei N fem A,

bi ol ogi cal sanple, in particulfarcl &&m5 SERTHS Fatrenti-with the PR ation
preferably Sei ng present in aasegnegk3of sB8bmueddeahi the encotlesneasn Sgkd

consensus sequence in the Ned LN 102206 .- ,26 -
ST P03/ 08847 6. Tho use ne S orAREiRng) ST Rear ORalSePdrPaed in that the

nutation is SssaNedd4-2 and/ of S9odhedtds2.the dhéfesenassclaiimdd werene of
the preceding clains, 5 char ag&sﬁﬁggahg t hat @6mﬂ;§§é& OpEe Ut AL P e d N

particular an activating nutation, Is detected in sgk, in particular in
sgkl and/or sgk3, and/or a geWelfBr PRES |RCTRALCRNAIANWPRFYBRS SR BEbt ei n

and/or PKBprotein froma bi olegecakpsasplifiy 58140 partiguban.a sanple from
a patient. 8. The use as claiped.in,claim7, c grﬁéterized in.that the
mutation i s S922Sgkl and/or TBosTSALEPKBS 4% AFhESIRRCEE WFdiched'$TE one

of the preceding clains, charatgetfzedntn that tlempaseases varth t hethe
T O LG Syndrome, o P Ll cubBLooBEshlx, 10, A 00! Nod 0. Gharacherized
.detected gene for sglt, in for dragnosi n% preéedi spositions to obesﬁty,
=ized in that at |east one poWgnerphkpsasbsngnSggkl andpleddduRar sgkl
and/ or sgk3 a PKB, nedd, in particular nedd4-2, and/or particular sgltl.

25 11. The nmet hC())d as clainmed in claim10, characterized in that the
pol ynor phi sm i §°3441 ngt@- nticl 880V 8e tH& vk bl siR SRIP) .the Na'-coupled
glucose transporter Sgltl by Nedd4-2 and

Sgk%. Arithmetic means * SEM (n = 18).
Xenopus oocytes were injected with
20 sgltl, nedd4-2 and/or 5%**’sgkl (SD) cRNA.
Whereas coexpression of Nedd4-2 reduced
the currents which were induced by
adding 5 mmol glucose, the currents were
significantly increased by coexpressing

25 constitutively active kinase S422Dsgkl.

[0042] Fig. 5: shows the regulation of the Na'-coupled
glucose transporter Sgltl by Nedd4-2,
Sgk3 and PKB. Arithmetic means + SEM

30 (experimental procedure as in fig. 4).



12. The method as clained 30 characterized in that EBCC/ CT; |1 6CC in sgkl.
13. The use of at |east exerting an effect on 35 particular intestinal
transport. in claim110 or claim1ll, the polynmorphismis one active conpound
for glucose tr¥%spdfi02206and/ or renal gylikose WO 03/ REBARP03/05847

PCT/ EPO3/ 05847 14. The use as clainmed in claim13, characterized in that
the active conpound exerts an effect ogxamprLgast one Sgk, in particular
Sgkl and/or Sgk3, and/or PKB, and/or an effect on at |east one Nedd, 5 in
particul ar Nedd4-2. 15. The use as clainmed in claim13 or claim 14,
characterized Mathdbas the active conmpound is directed against an Sgk, in
particul ar Sgkl and/or 10 Sgk3, and/or PKB and/or a Nedd, in particular
Nedd4-2. 16. The use as clainmed in one of clains 13 to 15, characterized in
that the aétivk. cobppudgsienisidi r Eeneguagailastvisct iopatysres, iand bitwrs,
regul ators and/ or 'g#g i gal E S gf an Sgk, in particular of Sgkil
and/ or Sgk3, and/ =i Pofie el cagt Qggm particul ar Nedd4-2. 20 17. The
use as clainmed in one of clains 13 to 16, characterized in that the active
compound is a pebypycl emiAsde s Ry ef er Bl vy gnc 51 & PRPlddyed N s,
particular a polggeptld .,25 18. The use gi cl.aimed in one of clains 13 to
17, char act eri 2257 nPt hEEPERe SacthRE cohmpblRBIPE ENfeftiddecifiEiaEdily a
pol ypepti d®. 189f The pusatdsec| auned | seelaeftAreoninkaiprdBeilB0 kinase
characterized jn_that.the ide exerts an effect on the expression and/or
Function of ant SR CHPbirPElY ar G T Erd orc i At TRE Gnd/ 1
Nedd, in partitsdaenNeddat@ragsors. oTheedsevasdunkai Fedci Nadrie Agfact|Sdins 13
to 19, charactgsizedooR thats the,2gbiyesspMPOURAHSng " B d e e By

conpound", preferably a ma
P P et fve” Sgkl (*%??Psgkl) and inactive Sgkl (¥?™sgkl)

15 [Kobayashi T, Cohen P. Activation of serum- and

glucocorticoid-regulated protein kinase by agonists
that activate phosphatidylinositide 3-kinase is
mediated by 3jphosphoinositide—dependent protein
kinase-1 (PDK1l) and PDK2. Biochem J. 1999; 339: 319-
20 28], wild-type Sgk3 and PKB [Kobayashi T, Deak M,
Morrice N, Cohen P. Characterization of the structure
and regulation of two novel isoforms of serum- and
glucocorticoid-induced protein kinase. Biochem J. 1999;

T308D,S473DPKB [AleSSi

334: 189-97], consitutively active
25 DR, Cohen P. Mechanism of activation and function of
protein kinase B. Curr. Opin Genet Dev. 1998; 8: b55-
62], wild-type Nedd4-2 [Debonneville C, Flores 8Y,
Kamynina E, Plant PJ, Tauxe C, Thomas MA, Munster C,
Chraibi A, Pratt JH, Horisberger JD, Pearce D, Loffing
30 J, Staub 0. Phosphorylation of Nedd4-2 by Sgkl
regulates epithelial Na (+) channel cell surface
expression. EMBO J. 2001; 20: 7052-7059] and wild-type
Sgltl [Hediger MA, Coady MJ, 1Ikeda TS, Wright EM.
Expression cloning and cDNA sequencing of the
35 Na+/glucose co-transporter. Nature. 1987; 330: 379-381]
were synthesized in vitro [Wagner CA, Friedrich B,
Setiawan I, Lang F, Broer S: The use of Xenopus laevis

oocytes for the functional characterization of



WD 03/ 102206 - 28 - PCT/ EPO3/ 05847 nol ecul ar conpound” havi ng a nol ecul ar
weight (MN of < 1000. 21. The use as clained in one of clains 13 to 20, 5
characterized in that the active conpound inhibits at | east one Sgk, in
particul ar SgkWOafR@/8P28Q¥3, and/ or PKB; aAdfor stinul atBETAEPP3A8E84Te
Nedd, in particular Nedd4-2, in particular for the purpose of preventing or

treating di seaspesewhiiohol@13re cqprested W hbndi-ghur bed glugnase abggrption.
22. The use as gl al_mt:-'[d Ln oge of ﬂ@ljﬂ; (?153 to 21, characterized in that the
active conpound™W§18t | BaSEtNGRe kPRAse tthhi bitior! - prerseadiiprst &r oths

spori ne and/ or Xehepesytlhrivie, oaardee,ofanidheid] 1analiegs  arandf esa@theh€ast one
| i gase acti vat or. 23, T}Eue usehof at_J east one active cog%ound for, exerting

an effect on, iMopafff¥ufar inhlBitIHg 20 & TeaSPSondPsgk aRd/ IFTPKE,
and/ or for ®exeliWeggean &, f ettienricm Par tSeculaaanstl muLahgng,, rdemss: one
Nedd, for the PQs&. Of £Ppr i : t%gar eytj ca Ltion
for treating d?g%ases .|fch.ar dc;%n%%%?gg \%)tcﬁl |st§$gegﬂgﬁ u%%ggggggéi
transport. 24.chpsagseragagianmeefi Medmedfoadusdiis 2Xrres33d chanataeei zed

in that the di peasesnare ¢bel metigholdic syrdnene, 2omopartd.cuhan ghesity. 30
25. The use as clainmed in one of cl&au ne 13 to 20, characterjzed in_that the
o)

active conpoundC§¥Ffal §E&E APIFHR ohktBgR, PEnOarti @R ai9%8gki  And/ B9
Sgk3, and/r PKB, anddaor isbkbjts @ V$ekst 35%¢heydNedd, sgr3par thkmul asr
Nedd4-2, for tbRsfLdr of inecreasin | ucose transport, in particular for
i ncreasi ng the bodyweight’ ofa%%{onﬁl swgth\Dgogplof 06 “EHPUS PCT?‘E%%?# 05847
26. The use asCeha&irméd Pacygkbabm 28rechanjeteedzedith thatethe Brécveo-

conmpound is at Kk I nd P E Ly at i nepakticul ar
2 Gronth factof "ot repanre. | CEr Y EnarGe | et noob B Thatuse actori med
in claim25 or téraprR2BrecHface efd ¥ d aiff erhathe hecgrertéveorqidlid hadat

| east one 13 i ngkant iefjddted.r amser bpkireAtef widkdh anstor isak3eanddortiRe gene
for PKB, preferably at_ 10 | east one gl uycocorticaqid, mneral cortjcoid,
gonadot r opi n aﬁﬁ)%%c(e,;%g?ﬁe,a#“}f‘rﬁasr%ac At ?&F%é). ml" O it glicose
were measured using a two-electrode voltage clamp
[Wagner CA, Friedgich B, Setiawan I, Lang F, Broer S:
The use of Xenopus laevis oocytes for the functional
20 characterization of heterologously expressed membrane
proteins. Cell Physiol Biochem 2000; 10: 1-12] and
taken as a measure of the glucose transport. The data
were filtered at 10 Hz and analyzed using a Maclab
Digital to Analog Converter and corresponding software
25 (AD Instruments, Castle Hill, Australia). The control
bath solution (ND 96) contained 96 mM NaCl, 2 mM KC1,
1.8 mM CaClz, 1 mM MgCl, and 5 mM HEPES, pH 7.4. All the
substances were used at the stated concentrations. The
final solutions were titrated with HCl or NaOH to the
30 stated pH or pH 7.4. The flow rate of the superfusion
solution was 20 ml/min and achieved complete change of

solution within 10 s.

[0044] For the calculations, the data were quoted as
35 arithmetic means * SEM. n 1is the number of oocytes
investigated. All the experiments were carried out in
at least three different groups of oocytes.

Qualitatively similar data were obtained in all the



28. A diagnostic kit which conprises at | east one substance for detecting
t-he expression and/or 15 function of activated and/or inactive Sgk, in
particul ar Sgkl and/or Sgk3, and/or PKB and/or Nedd, in particul ar Nedd4-2,
for di agnosi ngW@i 8343@23206Ai ch are assocta@d-with di st UrBERY BRQB43E847
transport. 20 29. The diagnostic kit as claimed in claim28, characterized

in that the disggsgssarerhe nriahqld ¢ éap@rogestéa PR Ctgj?gnopféeaﬁe/ 25

30. An anti bod%/ characterized in that it rected agai nst” at ast one
phosphor yl at ed kf FasenedhsBRsDE SeHABRESS Enteatti Qlar ZaPSdd Tonsthsus

sequence, in apNedd rog eiwdrd Nmalkt i gdkar okn dbe Neddd- % gy ot £i Nea B8O, 31.
An anti body, char ac%erl zed inthat it is directed against at |east one

unphosphor yl at #89%t hh88 tonsensus sequence, in particul ar an Sgkl consensus
sequence, i5n a Nedd protein, in particular in the 35 Nedd4-2 protein. 32.

An anti body, char e “2 igié it is directed against at |east one
mut at ed ki nas ? %&g{éé ‘91 2206 - 30 - PCT/ EPO3/05847 sequence, in
particul ar an Sgkl consensus sequence, in a Nedd protein, in particular in

the Nedd4-2 preggi } §2§3paIP§ @@tbgggéo%§c %HWQ@ E%l%@md?:ﬁ%z gotic

characterized in t rot ej ki nase co sensus
sequence is ss%‘éH\lédHQrE éﬁ&/‘fblllt§éi49ﬁ§‘€ed87@ 25t‘1@1%2 CA &3PPGsiRTTTEUL S

particul aroa phaguegeldh calaneonpesi tlc@&,dlwimrd@a&g aph@ﬁée?faéye quad ity
ucose

of at |east one actjve exerts an ef

transport, in PArticul 8% mﬁ)‘teeézﬁ’aqo A/ O e TGl ﬁgﬁge lﬂ%&t’féjﬁgrt Aldnd, 15
wher e approprlme parptnarlpfanem weald yGeamept @bheaskenpi €mbom IH £ fBrent
conposition as, h c i hat g A tive
conmpound exert’s %ﬁé %ge?? % ?OPgagfg‘gotﬁgﬂl %EQ Efénr% and/ctowrlna " | east
one Nedd. 36. am@ &Egpposihe oﬁaasntsalorfedtlilﬁ Gillalmp:gzwortvciraism 35r the

characterijzed ja-fthat éhedéﬁékﬁﬁnEHHpg ags§¥9rﬁﬁd2§o%nd%ﬂgynméybcular
activators, inhibitors, regulators and bi Ol ogl cal precursors of Sgk,

in particul ar $F"Sgka éﬁa‘ﬂéleSSgk%ac%naﬁéFlPP{Baﬁ d/ e i, ai ﬁ“%irqucul ar
Nedd4-2. 30 37andhphgetpasi kixemias tlal. b enetpé @la&ltfi’&l%éntt@ 3d

charactert 2ed 4 ngSla (S SELLVE comeun, 2.2 sl viusLeatl de WLGh
conposi ti on asnedbéaedde npohgmotpbli amne SBP)t ovady, iddat afiedi Zed Hxort tgat t he

active coppoung-is)a peptibde e eERPl V.2 PAUYREPH i 8. 551 pase pairs

away 1in the donor site (Intron 6) of Exon 7 (T-C)

[Busjahn A, Aydin A, Uhlmann R et al., Serum- and

glucocorticoid-regulated kinase (SGKl) gene and blood

pressure. Hypertension 2002; 40:256-260)]}. These two

25 individual SNPs, i.e. Intron 6 (T—C) and Exon 8 (C-»T),

were analyzed.

[0046] Descriptive statistics for the two SNPs showed a
recessive mode of action. The association analysis was
30 therefore based on two group comparisons, i.e. on
homozygous carriers of the variant vs. heterozygous
carriers and noncarriers. The independence of the two
SNPs was tested using the chi® test. The relationship
between the SNPs and the phenotypes was tested by means
35 of unidimensional ANOVA, with both polymorphisms being
incorporated at the same time. This analysis related to
both parts of the dizygotic +twin pairs and to a

randomly selected part of the enzygotic twin pairs.



WO 03/102206 - 31 - PCT/EP0O3/05847 39. The conposition as clainmed in claim
37 or claim38, characterized in that the peptide exerts an effect on the
expression and/or function of an Sgk, in particular Sgkl and/or Sgks3,
and/or PKB 5 aW@/©3/k02R@E, in particular2Nedd4-2. 40. TRRTLEPPDL0534N as
claimed in one of clains 34 to 39, characterized in that the active

compound i's a $5TRI Lolp! Geul Ho.COMOUNEL e Prieler ALY (8 Bl LG o) geul ar
conpound” havi ng a, nol ecul ar wei ght ( of < 1000. 41. The conposition as
claimed in onePofSEPhfns 94 '\ K0, EhE? acBEFPREE i Pthat RMWeymRIRVEsmS

compound 15 inbikilsanéoheast wiel Sk rNd/OmPKBhang/ ofnetigut abges afn | east
one Nedd. 42. T§§%ﬁ§9 osi%ion as clainmed in one, of clains 34 to

: ‘ 41
characterized f t he FadEisy & It R £ 201 Bt théSsiadne 1q megduce
i nhi bi tor, 5r etee abluynbstraus Hs poriese ignad/ionschet enyé hihee ©ro oparafls tdheir

anal ogs, and/o t . e ligas tiv r.. 43.. The copposition_ a
clainmed in one£%$ &%%?ﬁ??%%t%ﬁgﬁ gfaﬁghés%gtQPFzéﬁu%ﬁﬁ?éghfhgfacE?%é
conpound sti nupslies, atfdmedsitalonef Sgktand/sor wPkB @/ egei rdndi sexatwé east
one Nedd. 44. The)GQBROSiit{ on:gAs dANdV%i'Eegka'ﬁk§31c80§gﬁgﬁg teriged in
that the active conpound Is_at [east one Sgk activator an or_BKB _
activator, in paghielfarca é?ﬁ@%hwﬁécﬁéﬁ,agr@ﬁ@ﬁam%ﬁIQH%”CQﬂﬁﬂEWaﬁh$MIin:
35 45. Theconpesipj orras ghabEeakisn CleFr@A3 Wis Ckaiskedd byehakaskerdzed in
that the active cgngound IS a% #ggst one stlnugﬁnt of the transcription of
sgkl and/or sgkB*GHAFBFLaNgeneN PREDIpPRERr 2BFS at theoeeBF162B86 - 32 -

PCT/ EPO3/ 05847 | east one gl ucocorticoid, mneral corticoid, gonadotropin
and/ or cytoking, ip-particular TG-(3. 46. A nmethod for producing transgenic
animals, 5 excgudrﬂg—hunans, whi ch exhibit an increase in |lipid deposition
i n adi pose tissue, characterized in that the expression and/or function of

Sgl't, in partictbar) Satnd . ddnididieasedn 1QA4720The Mgt hedsas £bai med,in
claim46, characterized in that Sglt, in particular Sgltl, is

over expr essed. S48t 1 TRBNAELRIGCAS I PENREYS PRIMISE 48U br neltailm LRcuBes
characterized Wnithathihe wxpresshpacedd/ ofith water, to an inward

current (Ig1c) oﬁ 48.6 =+ 11.5 nA (n = 18). By

comparison, glucose treatment led, in water-injected
20 oocytes, to a current of 1.3 + 0.7 nA (n = 6). In

Xenopus oocytes which had been injected with Sgltl mRNA

and Nedd4-2 mRNA (coexpression), the Tg1c was

significantly lowered by 49.2 = 6.8% (n = 15).

Consequently, Sgltl is downregulated by the ubiquitin
25 ligase Nedd4-2 (fig. 1).

[0048] Coexpression of wild-type Sgkl upregulated the
glucose-induced current by 81.3 + 19.0% (n = 15) and
reversed the effect of Nedd4-2. In oocytes which were
30 expressing Sgltl together with Sgkl and Nedd4-2, the
glucose-induced current was 34.8 + 11.8% (n = 14)
higher than the value which was observed in oocytes

which were expressing Sgltl on its own (fig. 1).

35 [0049] Constitutively active 3%?*’sgkl had a similar
effect to that of wild-type Sgkl (fig. 2). Coexpression
of 5%%%Psgkl increased the glucose-induced current by

72.4 £ 9.1% (n = 57). In this series of experiments,



function of at |east one Sgk, in particular Sgkl and/or Sgk3, and/or PKB,
i's increased. 49. The nethod as clained in claim48, characterized 20 in

that at | east one sgk, in particular sgkl and/or sgk3, and/or at |east one
gene for PKB, WQ B3é18%BPEssed. 50. The-nethod as cl ai neRFTAERO 05847 or
claim49, 25 characterized in that use is nmade of at |east one activating

mut at i on of ngéoekﬁr&@élbﬁmo&f h@éd&ﬁ-ki apgloeqas@ed, andt e obya gene for
PKB, in parti chu ?g %QZZSggé /.or T30s,s9~sPKB. 30 51. The rret hod as
of °cl

claimed in one Bi frs 6, Sh&CEc @S ZEY ST ahaAry 13 B%pPRakivn
and/ or functi oco@ipaésiaﬁagts‘%?ﬁegNQddInl aopgtés cwhath Nedgd- ocksraesiggased.
35 52. The net S rredzsz Char cterized,i t t JUse i s nmade
of at |east ongglg%gc |va i ng St %I %fc'ﬁléla%ln Rik Baﬁs 8u|rlar ofS e 4-2, in
particul ar 583386bdd4g2eandt/h@m S494£D1@dyd1zle9 which were expressing Sgltl
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aV] ca] ca] cal] ca¥ehss®s ealeatytal cav] £a§ cavp cé]ta] c
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aLorloal o oo resh sl gaload sl eVl end eal galiqal atlap d okl eakaglgnal o
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g%g/g]b;al( ;z@]wc;.}.fa]ﬂ f@&&ﬁ& 99] Eﬁ]:%h%@h%]}f‘é‘%f@&&%ﬁf%@i&é‘] cakeaRt! v
10% b- b& () - ﬁﬂﬁﬁﬁ?%) PFh were expressing Sgltl by 117.4 + 15.8%

! 010%0b& ()- Z!n‘i'jﬂj’/doaﬁd():e&éréé@%h& e¥fécd” bE0Hedda2.} I 1%hsud ) -
10%& () -* —Sbcytes ﬁ@ gh(&ere é%%égre331ng T308D,S473PpKR  and Nedd4-2
together with Sgltl, the glucose-induced current was
25 106.5 £ 18.2% (n = 27) higher than the current in
Xenopus oocytes which were expressing Sgltl on its own
(fig. 3).

[0051] In a comparable manner to that of T3082/8473Dpgp 4ng
30 Sgkl, Sgk3 stimulated the glucose-induced current and
reversed the effect of Nedd4-2. The glucose-induced
current was 123.6 * 15.0% (n = 22) higher in oocytes
which were expressing Sgltl and Sgk3, and 112.4 * 19.4%
(n = 22) higher in oocytes which were expressing Sgltl,
35 Nedd4-2 and Sgk3, than the glucose-induced current in

Xenopus oocytes which were expressing Sgltl on its own.
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1 109 ()-my’ !1@@‘11()( )} 1increases the Igc by 77 * 23% to 65.4 *

10.6 nA (n = 18). In oocytes which were expressing
Sgltl together with Sgkl and Nedd4-2, the glucose-
5 induced current reached 60.5 £ 9.9 nA (n = 18), that is
6l * 21% more than the corresponding value in oocytes
which were only injected with Sgltl and 126 % 23% more
than in oocytes which had been injected with Sgltl and
Nedd4-2 mRNA. In these experiments, the current was

10 induced with 5 mM glucose.

[0053] In a further series of experiments, the isoforms
of Sgk, i.e. Sgk2 and Sgk3, as well as protein kinase B
(PKB), were tested in addition to the constitutively

15 active S422DSgkl (SD). The glucose-induced current was
increased by 55 * 12% (n = 44) by coexpressing S422DSgkl,
by 117 £ 16% (n = 16)‘by coexpressing Sgk3, and by 101
+ 18% (n = 24) Dby, coexpressing PKB, while Sgk2 had no
statistically significant effect. While coexpressing

20 Nedd4-2 lowered glucose transport by 23 + 4% (n = 79),
it did not prevent stimulation by the additional
coexpression of 3%?PSgkl (+48 £ 11%, n = 48), of Sgk3
(+114 £ 26%, n = 16) and of PKB (+107 * 20%, n = 24).
Once again, Sgk2 had no significant effect.

25
[0054] In order to investigate the functional relevance
of Sgkl in the regulation of Sgltl and bodyweight, the
body mass index of twins possessing polymorphisms of
the Sgkl gene was correlated. The average body mass of

30 twins which were carrying the polymorphism E8CC/CT;I6CC
amounted to 26.7 * 1.4 kg/m2 {(n = 13). This wvalue is
significantly higher (P<0.008) than the corresponding
average values (23.3 + 0.2 kg/m?, n = 263) for the
twins as a whole.

35
[0055] Taken overall, the experiments demonstrate that
Sgkl, Sgk3 and PKB have a strong stimulatory effect on
Sgltl. The increase in Sgltl activity accelerates the
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tissue. On the other hand, inhibitors of Sgltl counter-

act corpulence.

[0056] The studies with twins demonstrate that the same
polymorphism which is associated with elevated blood

10 pressure is also connected to a higher body mass index.
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for the purpose of diagnosing diseases which are

associated with disturbed glucose transport.

10 2. The use as claimed in claim 1, characterized in
that the substance 1is at least one substance from

the group of antibodies and nucleotides.

3. The use as claimed in claim 1 or claim 2, charac-
15 terized in that use is made of antibodies which
are directed against phosphorylated and/or unphos-
phorylated sequences in Sgk, 1in particular Sgkl
and/or Sgk3,, PKB and/or Nedd, in particular
Nedd4-2.
20
4. The use as claimed in claim 3, characterized in
that use is made of antibodies which are directed
against at least one phosphorylated and/or
unphosphorylated kinase consensus sequence, in
25 particular an Sgkl consensus sequence, in a Nedd

protein, in particular in the Nedd4-2 protein.

5. The use as claimed in one of the preceding claims,

characterized in that at least one mutation, in

30 particular an inactivating mutation, is detected

in Nedd, in particular in nedd4-2, in DNA, RNA

and/or a Nedd protein from a biological sample, in

particular a sample from a patient, with the

mutation preferably being present in a segment of

35 nedd which encodes an Sgkl consensus sequence in
the Nedd protein.
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10“K“K!\'!109MK“K&j£gftiéﬁi&9%gﬁl%%é@fating mutation, is detected in
sgk, in particular in sgkl and/or sgk3, and/or a
gene for PKB, in DNA, RNA and/or an Sgk protein
and/or PKB protein from a biological sample, in

10 particular a sample from a patient.

8. The use as claimed in claim 7, characterized in

that the mutation is 5%??°Sgkl and/or T308P/S473Ppykp.

15 9. The use as claimed in one of the preceding claims,
characterized in that the diseases are the
metabolic syndrome, in particular obesity.

10. A method for diagnosing predispositions to obesity,

20 characterized in that at least one polymorphism is
-detected in sgk, in particular sgkl and/or sgk3, a
gene for PKB, nedd, in particular nedd4-2, and/or
sglt, in particular sgltl.

25 11. The method as claimed in claim 10, characterized
in that the polymorphism is a single nucleotide
polymorphism (SNP).

12. The method as claimed in claim 10 or claim 11,
30 characterized in that the polymorphism is
E8CC/CT;I6CC in sgkl.

13. The wuse of at least one active compound for
exerting an effect on glucose transport, in
35 particular intestinal and/or renal glucose

transport.
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and/or PKB, and/or an effect on at least one Nedd,

5 in particular Nedd4-2.

15. The wuse as claimed in <claim 13 or <claim 14,
characterized in that the active compound 1is
directed against an Sgk, in particular Sgkl and/or

10 Sgk3, and/or PKB and/or a Nedd, in particular
Nedd4-2.

16. The use as claimed in one of claims 13 to 15,
characterized in that the active compound is
15 directed against activators, inhibitors, regulators
and/or bioclogical precursors of an Sgk, in
particular of Sgkl and/or Sgk3, and/or PKB and/or

a Nedd, in pagticular Nedd4-2.

20 17. The use as claimed in one of claims 13 to 16,
characterized in that the active compound 1is a
polynucleotide which preferably encodes a peptide,
in particular a polypeptide.

25 18. The use as claimed in one of claims 13 to 17,
characterized in that the active compound is a

peptide, preferably a polypeptide.

19. The wuse as claimed in claim 17 or <claim 18,
30 characterized in that the peptide exerts an effect
on the expression and/or function of an Sgk, in
particular Sgkl and/or Sgk3, and/or PKB and/or a

Nedd, in particular Nedd4-2.

35 20. The use as claimed in one of claims 13 to 19,
characterized in that the active compound is a

“small molecular compound”, preferably a “small



3L! 10% (& ()-z3L! 109%& ()-z! 3L!10% (& ()-z!3L!I10% (& () - z!

3L 10% (& ()-znl0% & ()- 10vvwdxxy;y<y}[<l:! 10" *!10%& ()- @
*110% (& ()-@ s!'10%& ()- ! ° s'lO%{(&'() I s 109% (& () -

“3L! 109%#& () - MOy BBAIBRARF yzj H ! 107 I- PCT/EP03/05847
1109 (h(& ()-+!'3M 10% (& ()-gl0% & () - 5910%(&'() mO0% & ()- 10 10°/<z {*|;

JE=?WUSH T Tt” 1 109AW(Jdd ) e‘émpodé@”/ﬁﬁs«@h )a+%n)slecé9%¥(m%g@u)c
L1098 (N(& ()-+y 109/ Y(& ()-+ 1 10%( (

1 109( T(& ! 3L! 10%0‘f&'<()1 G- 3L110%ec& ()-T |3L| 10%m& () T, | 109& ()
10T(T( 10T(T( 10T(T(' 3HOWU3P: !

Iy 34! 109 " ()1 oR 11009 1 100 1 109
jYT?flégffgéﬁéé' 3%*10A& %) as3Eﬂ£géy%§ S% éne3%> 0 almg)lg 3L QAUU& (
5 characterized in that the active compound inhibits

at least one Sgk, in particular Sgkl and/or Sgk3,
and/or PKB, and/or stimulates at least one Nedd,
in particular Nedd4-2, in particular for the
purpose of preventing or treating diseases which

10 are connected with disturbed glucose absorption.

22. The use as claimed in one of claims 13 to 21,
characterized in that the active compound is at
least one kinase inhibitor, preferably stauro-

15 sporine and/or chelerythrine, or one of their

analogs, and/or at least one ligase activator.

23. The wuse of at least one active compound for
exerting an effect on, in particular inhibiting,

20 at least one Sgk and/or PKB, and/or for exerting
an effect on, in particular stimulating, at least

one Nedd, for the purpose of producing a drug or a
pharmaceutical composition for treating diseases

which are connected with disturbed glucose

25 transport.

24. The use as claimed in one of claims 21 to 23,
characterized in that the diseases are the

metabolic syndrome, in particular obesity.

30
25. The use as claimed in one of claims 13 to 20,
characterized in that the active compound
stimulates at least one Sgk, 1in particular Sgkl
and/or Sgk3, and/or PKB, and/or inhibits at least
35 one Nedd, in particular Nedd4-2, for the purpose

of increasing glucose transport, in particular for

increasing the bodyweight of animals.
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10menx lonKnKI¥7fl1PH@Kn5§e()és!yélg %%gKnE% (%laim 25 or claim 26,
characterized in that the active compound is at
least one stimulant of the transcription of sgkl
and/or sgk3 and/or a gene for PKB, preferably at

10 least one glucocorticoid, mineral corticoid,

gonadotropin and/or cytokine, in particular TGFp.

28. A diagnostic kit which comprises at least one
substance for detecting the expression and/or
15 function of activated and/or inactive Sgk, in
particular Sgkl and/or Sgk3, and/or PKB and/or
Nedd, in particular Nedd4-2, for diagnosing
diseases which are associated with disturbed
glucose transport.
20
29. The diagnostic kit as <claimed in claim 28,
characterized in that the diseases are the

metabolic syndrome, in particular obesity.

25 30. An antibody, characterized in that it is directed
against at least one phosphorylated kinase
consensus sequence, 1n particular an Sgkl consensus
sequence, in a Nedd protein, in particular in the
Nedd4-2 protein.

30
31. An antibody, characterized in that it is directed
against at least one unphosphorylated kinase
consensus sequence, in particular an Sgkl consensus
sequence, in a Nedd protein, in particular in the
35 Nedd4-2 protein.

32. An antibody, characterized in that it is directed

against at least one mutated kinase consensus
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10 34. A composition, 1in particular a pharmaceutical
composition, comprising an effective quantity of
at least one active compound which exerts an
effect on glucose transport, in particular
intestinal and/or renal glucose transport, and,

15 where appropriate, a pharmaceutically acceptable

excipient.

35. The composition as claimed in claim 34, charac-

terized in that the active compound exerts an

20 effect on at least one Sgk and/or PKB and/or at
least one Nedd.

36. The composition as claimed in claim 34 or claim 35,
characterized in that the active compound exerts
25 an effect on activators, inhibitors, regulators
and/or bioclogical precursors of an Sgk, in
particular of Sgkl and/or Sgk3, and/or PKB and/or

a Nedd, in particular Nedd4-2.

30 37. The composition as claimed in one of claims 34 to
36, characterized in that the active compound is a
polynucleotide which preferably encodes a peptide,
in particular a polypeptide.

35 38. The composition as claimed in one of claims 34 to
37, characterized in that the active compound is a
peptide, preferably a polypeptide.
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40. The composition as claimed in one of claims 34 to

39, characterized in that the active compound is a

“small molecular compound”, preferably a “small

10 molecular compound” having a molecular weight (MW)
of < 1000,

41. The composition as claimed in one of claims 34 to

40, characterized 1in that the active compound

15 inhibits at 1least one Sgk and/or PKB and/or
stimulates at least one Nedd.

42. The composition as claimed in one of claims 34 to

41, characterized in that the active compound is

20 at least one kinase inhibitor, preferably stauro-
sporine and/or chelerythrine or one of their

analogs, and/or at least one ligase activator.

43. The composition as claimed in one of claims 34 to
25 42, characterized in that the active compound
stimulates at least one Sgk and/or PKB and/or

inhibits at least one Nedd.

44, The composition as claimed in claim 43, charac-

30 terized in that the active compound is at least
one Sgk activator and/or PKB activator, in
particular a growth factor, preferably IGF1,

and/or insulin.

35 45. The composition as claimed in claim 43 or claim 44,
characterized in that the active compound is at
least one stimulant of the transcription of sgkl

and/or sgk3 and/or a gene for PKB, preferably at
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10 47. The method as claimed in claim 46, characterized
in that Sglt, in particular Sgltl, is over-

expressed.

48. The method as claimed in claim 46 or claim 47,
15 characterized in that the expression and/or
function of at least one Sgk, in particular Sgkl

and/or Sgk3, and/or PKB, is increased.
49, The method ag claimed in claim 48, characterized
20 in that at least one sgk, in particular sgkl
and/or sgk3, and/or at least one gene for PKB, is

overexpressed.

50. The method as claimed in claim 48 or claim 49,

25 characterized in that use is made of at least one
activating mutation of sgk, in particular of sgkl

and/or sgk3, and/or of a gene for PKB, in

particular 5422D T308D'S473DPKB.

sgkl and/or

30 51. The method as claimed in one of claims 46 to 50,
characterized in that the expression and/or
function of at least one Nedd, in particular
Nedd4-2, is decreased.

35 52. The method as claimed in claim 51, characterized
in that use is made of at least one inactivating
mutation of nedd, in particular of nedd4-2, in
particular %3®nedd4-2 and/or $***nedd4-2.



