"WD 03/ 102206 PCT/ EP03/ 05847 Description Sgk and Nedd as diagnostic and
therapeutic targets 5 [0001] The present invention relates to the use of a
substance for diagnostically detecting Sgk (serum and

"gl ucocorti coiWP dEhEHIEA0E6 ki nase), in particular Sgkl  gpel/qip ?nd/or
protein kinase B (PKB) and/or Nedd (neural precursor cell-exp esse

devel opnental ly down 10 requl ated gene), in particul ar Nedd4-2. The
invention furthernore relates to the use of an active conpound for
exerting an effect on glucose transpeB€riphioparticular for the therapeutic
treatnment of diseases which are connected with di sturbed gl ucose absorption

15 and for incr ailn t he i ght,_of animals durlng fattening. The invention
also relates to g&n §F§§ask Plagnostic pnd Nherapenitid ttaxgemsrter Sglt |

(sodium 20 glucose transporter) in t he api cal nmenbrane of the epithelial
cells is %ES%®%§iqle for the intestinal and renal transport of glucose. A
di sturbantce i Hi Bt uPESESPtanigpeARt ke Feadtes axvathetmsef(ﬁﬁsaases

such as obesisiysanrg @ apst egigehbistys. [ £90. little ig known
about the rﬁgﬁlatlon of Sgllgg Snovglaﬁé %aﬁ%%%% reﬁﬁ?ﬁ?%s FHe rena

epi t hel i al u&ﬁ&ﬁﬁéllcﬁmé’cdﬁé’@nrd@@ént lky NigsEn , dllgcoperedcul'he charbel is
ubi qui nat ed bydt/be it I a eb ed .for
q ¥ Wi td i By pga\%@l&b@i&iéaég %ﬁeﬁ@ %cg{/%pag

|nternaI|2|nq and breakdomm [ Debonnevi | Pl ant
PJ, Tauxe C, 'PRUFES MIECRHmQ%er CellomrarBrsad dervsiopientddrlisbesger JD,

Pearce D00 LofrkigngadedStaarhe 0, iRhgshoryl o] dd b regulates
epi thel i al 3%8N§§a%echannel ceﬁl surfacejgiérggg?gwg é@é Yn%%%ﬁ
7052-7059] . KEAGAEEITRE S oSG | APed-h@anBSeherfebyn |a|¢etameva¢@apoduydthe

serum and gfococensratingr |aduce bfect COMRI RMATICNORY snsport,  in
particular for the therapeutic treatment of diseases

which are connected with disturbed glucose absorption

15 and for increasing the weight of animals during

fattening. The invention also relates to & 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 been
discovered: The channel is ubiquinated by the ubiquitin
30 ligase Nedd4-2 and thereby prepared for internalizing
and breakdown [Debonneviliie C, Flores S8SY, 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 3gkl 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
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"WD 03/ 102206 - 2 - PCT/EP03/ 05847 kinase 1 (Sgkl). Consequently, Sgkl is a
potent stinulator of the renal epithelial Na' channel [De |la Rosa et al.
1999, Boehmer et al. 2000, Chen et al. 1999, Naray- Fej es Toth et al. 1999,

“Lang et al. 2®M3/H0Zdpgaev et al. 2000, \Vagner et al .p é{ d44,]
Recently, a study of twins has shown that certain si ngl e nucq ot'l
pol ynor phi SméT(SNPS) in the sgkl gene (E8CC/ CT; 16CC) are associated with

el evated 10 bidPpressdr@Xipus) dseavgrfihy.A, BekhaniR at aﬁlotentSerum

and gl ucocor t3wionedtdegtl afedHd nasea ( SeKik-rgeng) apg tﬂl%or%éhkeﬁ
Hyper t ensi on 002 40: 256- 2629] [0005] [n a general manner ases %are

proteins whi ¢S5t ankf ert %ho@ﬁﬁﬁ?@rgr%paﬂo iAW dGhlensubst rdt.es. The

serum and gIMorNaﬁ@deégégnd@Bh lgtna§p (59% Wa$qordgi pal | >éo%lf)oned from
r at mam*ragy r.ci noma cel Véggster , L. Firéstone G, V. ol .
Chem 268 {9a gy 1algs 00 é’“a%%l’st%? c‘rvk AR L G Y, 20 Mal yar AC,
Fi restone GL Mal . Cell. Bi oI 13 (4): 2031- 2040, 1993]. (0006] Sgkl was

originally cl d as | ycocorticoid- sensitive gene [ Wbster MK, Goya L,
Ge Y, Maiyar [2@9042]5 F—F?“geﬂ Q2 et & z&tiie ofiaSgk shevimovshakenber

of the seri nefdryagiani sénplet eiurlddrasR: J86EyheHbh Ysm¥hi CSfNP'sS) in th

transcri ptional I Y i nduce &Bgi%gﬁortl coids and serum _ Ml Cell B| ol 1993;
13: 2031- 20401951A #GHBer (Yat #bRs ATRPE L& Gl BHER had e8gkedi s under
the 30 i b6l ueiecemdfpresange PRabeahnf Ast Radiin [A,ang marZohen P. sRegul ation
and physi ol ogi_cal rol serum .an rticoid-ind ced rotein kinase
i sof or ns. Sc%ee%ce Sal'r%% %Eﬁﬁfcﬂg5lf§ld28§ ?fg ﬁ( '(I aSefRat of
the m neral eortitdaicds @Sy, Bhsmgave An :{BJG\ZB;Stc]r(DbzeTa#ZCBm]o L, Meijer
OC, wang J, Buse P, Firestone G, Verrey F, Pearce D. Epithelial sodium

channel regul ated by al dosterone-induced protein Sgk. Proc Natl Acad Sci
USA 1999; 96:[02984- 2B192 Nenayakejmesifot h ¥inases are proteins which

15 transfer a phosphate group to individual substrates.
The serum- and glucocorticoid-dependent kinase (Sgk)
Wwas originally cloned from rat mammary carcinoma cells
[Webster MK, Goya L, Firestone GL, Y. Biol. Chem. 268
(16): 11482-11485, 1993; Webster MK, Goya L, Ge Y,

20 Maiyar AC, Firestone GL, Mol. Cell. Biol. 13 (4): 2031-
2040, 1993).

[00C6] sSgkl was originally cloned as a glucocorticoid-
sensitive gene [(Webster MK, Goya L, Ge Y, Maiyar AC,
25 Firestone GL: Characterization of Sgk, a novel member
of the serine/threonine protein kinase gene family
which is transcriptionally induced by glucccorticoids
and serum. Mol Cell Biol 1993; 13: 2031-2040]. A number
of investigations have revealed that Sgkl is under the
30 influence of a large number of stimuli [Lang F, Cchen
P. Regulation and physiological roles of serum- and
glucocorticoid-induced protein kinase iscforms. Science
STKE. 2001 Nov 13; 2001 (108): RE17], 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-Toth A,




"WD 03/102206 - 3 - PCT/EP03/ 05847 Canessa C, Cleaveland ES, Aldrich G _
Fejes-Toth G Sgk 1is an al dosterone-induced kinase in the renal collecting
duct. Effects on epithelial Na' channels. J Biol Chem 1999; 274: _
©16973-16978; wark3llo2zeeg M., Buse P, _53Maiyar AC, Fi st 39105 ngs
BA: Serum and gl uco- corticoid-inducible kinase (Sgk) i's a target of the PI
3- ki nase-sti rrul at ed signaling pat hwa EMBO J 1999; 18: 3024-3033; Brenan
FE, Fuller PX2E83%%d Gpr &46RAELEAES skt @ uEetestToohdGr egalkat ed

ki nase (Sgk) penen 191 @xPEEssion & tigpsterg) ds,d E&‘Ha\ﬁExcoMqlec%l |y Endo-
crinol. 2000; 30: 16 129-36; Cowlin , Birnboim reéssion of

serum and gI%%‘EorF%éSFHSréHUI%E’b*éh?(fh%l%eNa( Sgkl)annﬂmm ubwég@[h&tned by

GV CSF and othegs; proig | argugtony gvedi abgh-g |3 hujfr@(gh@r |O(‘B\{Jt S. PJ 15
Leukoc Biql. 2000 67; 240-248], inter alia. Sgkl stlrrul ate

i nsul i n- | Pke ‘Fo@h #&ct Bﬁrﬁéﬁﬁnebﬁl’rl Hlsﬁﬁll‘ilrﬂgdinoﬁibm Serveasdr e@,ycby way of

a signal caseage M-MdﬁmmokﬂQ§éé0| sdxki nase ( ed .
phosghm nosi tol - decpendent i nase ( Pdkl (Kgb%/ashl t!(:))a]l'l?{'}é<ﬂCoﬁ€n ﬁctl vation
of serum and giIRARBTTICHHRTGE RN SR 2HLF ob@ fhWWna%IéB@yJaéaﬁ%téSthat

activate phasphatighi; n@ﬁeﬁa@leyﬁ kiFpase rl ssJTedy ﬁi 9¥regu1atlo
3- phosphoi nosi ti de- dependjggegrot ei n_kinase-1 (Pdk and” pdk2. ochem J

1999: 339: 3T913T%: 3B kI BREIS8INCreBusated NeiRaTe A S‘I‘ﬁre@?@ﬁe GL,
Hemm ngs1BA: eSqrzes s iad EyUQ@C‘rQrﬂclo%Qled-dﬂa%UCirb' 9ikbnase 1 Sek)) i Endolarget

ggzzhgogls SKECLrgsg%hSt% 4%9 Si% Jrgg E?t h&%éhg‘ng%ﬂa?iggBPﬁéaﬁﬁon of the
structure and-:x’i&ersesgldratdﬂ)rBleun‘t—V\mmD\lﬁJudcﬁﬁi‘rer@leﬁ—r% lhllmteanﬂlﬂlagéo‘
corticoid-ind prrg n k| nase. Bi oc em . J 992;M 5% -197 The
activation of&g;g%l v of RS TH s phBYy | Fat ‘El‘ sBFPRE at
position 422. prd\m%]tammt&"fry hireedigtiowes | Nt anumspar gaseul{scytes Sgkly) 35
leads 1013 KiNARGMBEDLLS LT BV VGl AGY Ve nter alia. Sqgkl is
stimulated by insulin-like growth factor IGFl, by
insulin and oxidative stress by way of a signal
cascade, ahd by phosphoinositol-3-kinase (PI3~kinase)
and phosphoinositol-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 (Pdk1l)
and pdk2. Biochem J 1999; 339: 319-328; Park J, Leong
25 ML, Buse P, Maiyar AC, Firestone GI, Hemmings BA: Serum
and glucocorticoid-inducible kinase (Sgk) is 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 (°'*?Psgkl)
35 leads to & kinase which 1is constitutively active
[Kecbayashi T, Cohen P: Activation of serum- and gluco-
corticoid-reqgulated protein kinase by agonists that

activate phosphatidylinositide 3-kinase is mediated by



[Kobayashi T, Cohen P: Activation of serum and gluco- corticoid-regulated
.prot ei n kinase by agonists that activate phosphatidylinositide 3-kinase is
* nmedi at ed by WO 03/102206 - 4 PCT/ EP03/ 05847 3-phosphoi nositi de-dependent

" protein kinad® 03/dK2306 and pdk2. Bi ochem-J 1999; 339:pcdl/r3dFosa46007]

Si nce then, two isoforms of Sgkl, i.e. Sgk2 and 5 Sgk3, have been cl oned

Kobayashi T, rice N, hen P. 1999. Characterization of the
[structure an3dpr Ogiﬁl\%%rb%btle%d% SRlsof BFAECHR skinaseahd (Pdkl)

gl ucocorti coiahd ndiiced fratesm Kinese: Biochem-k2g(344:189-197]. Al three
Sgk isofornms, and protein 10 kinase B (PKB), are activated by way of P13
ki nase and Pdkl [ Kobayashi, T., and Cohen, P. 1999. Activation of serum

and gl ucocor t[ioodi - r&gud:@t eHeprotebn 1|slorf@&<ﬂ15b)bf 3&919'{115'[35 & hag ﬁ‘Qt |a§@te dent
s ependen

hosphati dyl i ti.d klnase |s |ated hoi nosi |de

Brot oi 1 gy é‘gﬁéi e (epﬁfi antP Bk %%%#JT 5803k 18. 3¥grrifreodg] The
aimof the i mmht Cohehs H.0 pPROYI de%rlmil‘/aaiteﬂiﬁegmﬁl élfarlﬂmé P%E?B%‘ﬂh'r%

a Iications o t he uIatl of glucose u is furthernore an aim
28pof t he |nve i 5F9RS 338% d8 appl® cAOVE ﬁgpgﬂrmﬁcr%sﬁerﬂﬁb b88gwei ght

of animals b)glﬂ&gld@ﬂ:ttlmgngi—tmmsﬁ:amt abeotbﬁzaog]kﬁuﬁwl si Mlosrdt has been

dermonstrat ed 5 44N 4t ectr | np. experinents, that Nedd4-2 al so
25 i nactivat o9 % hle8vgr)e1n9§: an(ﬁl ht e@? i% gjrﬁ?:g QEMS ¢ aA8For PEPEEERt and

t hat t hi 30 ef fkdetasies Eup@ﬁ@‘ssedrbyachkhtaﬁﬂ/o@rr “Sgk?oﬁnpﬂprj;ﬂﬁgse S?ﬁgef
I t ed £ t t he \Y; niy of obesi or
el et PRioeBqRRRROBL OF . PTAIE BRSO S ATy S eE AL ol
in the devel (el oﬁn@baémquOthlcrmahgf aghﬂ@etteebtpngté«l]icadd&ﬁ]afyﬁdﬂby Sgkl
k P t o]
and/ or Sgk3 %ﬁ%&s g%mt e Galte %ho%ﬁga%9%§p3¥o§gﬁigg ;te gg?aﬁéutlc and

identified an treate or prevented'b ropri
prophyl act i c'esldateds. The 3- phosph01n051t1de dependent protein

15 kinase-1 (PDK1l} and PDK2. Biochem J. 339:319-328].

[0008] The aim of the invention is to provide novel
diagnostic and therapeutic applications for the
regulation of glucose uptake. It is furthermore an aim
20  of the invention to provide applications which increase

the bodyweight of animals by regulating glucose uptake.

[0009] Surprisingly, it has been demonstrated, in two-
electrode voltage clamp experiments, that Nedd4-2 also
25 inactivates the renal and intestinal Na' glucose
transporter Sglt and that this effect is suppressed by
Sgkl and/or Sgk3 and/or PKB. Since accelerated glucose
absorption promotes the development of obesity, for
example, it follows that Nedd4-2, Sgkl, Sgk3 and PKB
30 play a causal role in the development of obesity. By
means of detecting Nedd4-2 and/or Sgkl and/cr 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



-
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"35 obesity, and also the hyperglycem a, which are induced by accelerated
.intestinal glucose absorption also favor the devel opnent of diabetes
mellitus. Finally, sinultaneous dysregul ation of the renal Na+ channels WO
Cg3EP93205847 woul d resu 5 i-n the devel opaerer®s /05847
hypertensi on. (Qbesity, hypertension and the devel opnment of diabetes
mellitus are eat ur. of mhat_is terned the _netagbpolic syndrone. 5
[ 0010] Cbnver§§¥§§ i%gfgﬁfowé' haEh?nhgﬁy?g8ﬁm8Pthﬁﬂ dh BTt P ™mnd/ or
PKB in turn |@aesity, i mhisirticorsiohn &he reealdand omhesti bal dNespaldicose
transporter : [0 ] or di_ngl t he _.obj ect according to the
i nvention isﬁg%%%%%ga bg}%heﬁggbjggﬁg%éFPerogf Pﬁ@t i dep d c|Hiqms 1,
10, 13, 23, 28etIoelBa, sgrdrdme. and 46. Preferred enbodi nents are specified
in the degpendent clainms. The wording of all the clainms is 15 hereby
incorporated into the description by reference. [0012] The invention clains
the use of at[0@b8l &revessbivance: f 6oltlevectthag tiwehsxprassi of ard/{10r
function of b yat n ' ivate , 7. particular. Sgkl 20 and/or
Sak3,  and/ or BRY SBarar e G ey FRuBEY Nshe ot TrBienedeny o oo
makes it possileerenal padtinudarinad W agrosm i seaseporMticah Syle associ at ed
with disturbed glucose transport. The substance is preferably at | east one
substance fromthe group of 25 antibodies and/or nucleotides. For exanple,
the subdfanceVthkhl berggofireddy whileh i sbderect exttamaiingg  8Sgkl thegk3, PKB
and/or Nedd4- 2ok £o 0 eaphaxgddl Mg dpd eCtiqudiet fod, whi i g nown to
yne- rben

the skilled person, such as ELISA (en i nked i nmunosSo assay) . In
30 these | MUIRAERRERLENE h&1apBei fic kht i bddy 2Cor 2homdPegaiis t 88t &t i gens

in the case ainantddodprefelreed nakbeAthewtbCaks dlgsct LleadoalNsthe
anti gen

dependent c¢laims. The wording of all the claims is

15 Thereby incorporated into the description by reference.

[6012] The invention claims the use of at least one
substance for detecting the expression and/or function
of activated and/or inactivate Sgk, in particular Sgkl
20 and/or 3Sgk3, and/or PKB and/or Nedd, in particular
Nedd4-2. This thereby alsc makes it possible, in
particular, to diagnose diseases which are associated
with disturbed glucose transport. The substance is
preferably at least one substance from the group of
25 antibodies and/or nucleotides. For example, the
substance can be an antibody which is directed against
Sgkl, Sgk3, PKB and/or Nedd4-2 and can be employed in a
detection method which is known to the skilled person,
such as ELISA (enzyme-linked immunosorbent assay). In
30  these immunoassays, the specific antibody (or
homologous test antigens in the case of antibody
determinations} which is directed against the antigen
to be determined (e.g. Sgkl, Sgk3 and/cor 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



"to be determned (e.g. Sgkl, Sgk3 and/or PKB) is bound to a support
.substance (e.g. cellulose or polystyrene) 35 on which i mune conpl exes are
~forned following incubation with the sanple. In a subsequent step, these

i mmune conpl HeDIME0220pl i ed with a | abel ed anti body. pdiypE@)yDsHaaddi ng a
chronogeni ¢ substrate to the WD 03/102206 - 6 PCT/ EPO3/ 05847 reaction

m xture, the '%Qr"]g,glle conpl ex: ound enzyne/substrate conpl exes can be
vi sual i zed or Hht i geliE86HEENt r at | in t hBM¥Rfpl e CRAPIEXadeercai ned

by phot onet rleradyrge/tmﬂmmmmg ddxe igwame ce@npbex-ppsing] Bz4abely erzynes by
conpari ng W|t da glg of . known enzyne activity. As already nmentioned

above, p055| %?Iétr?g?'o'f’ héndltéj&noiét“il%lede?%%t P8n2scsrkadned

nucl eotl des b§n ;pimtmmrttmca)llgo@elﬁéemndﬁg twbi chmane c%ulptlé*ﬂ'—%oﬁﬂﬁ
provi di ngg fq_r %(lan@n% |ng the 10 érreras chain rea t| on

quant i tat Pve detect R S CP@P XHHpl BLC S a Yol éé’ﬁ’l‘"’é’r
genetic et ko yimre vdmt;iwptayt utml alr@&lé\ysagﬁembﬁear aba{rél i fiteds selsectively.
15 [0013] Pr is gl usi ant i bodi e are directed

agai nst at aog's{ e'Lori‘,D?iLge phogp%or ytfréet} sz;}%&fl&stl&nph%%‘bﬁféﬂ/?%t ed %4 nagée
consensus sequmimumetme Nedgarpriotéiar. dinidgdris lcaitieldd, onyhi c@naeasus
sequence” is 40 aqjq_é.md%ro too §§lg§%n| ng %hle an no a]gl d se uences V\/m ch 20

form the substrate site o i nases; thattis THEP G?te(usg) Gk th
phosphor yPat |R§ﬁYmﬁh@%gk¢h@DmIseﬂsusloseq@e@mnnﬁmmddepé@t%n bf

particul arly qnaf er rgd éQaﬁ !Lé Cg:g&‘ Xleanz® £§014] oleI Su&?al ;sg E gibl e that

i nactivating rutations protein, in par Icu &“kinase
consensus sedgdhes (bngth‘r@@amﬁeﬂ'eD&lQl@r 8&&4@@@4@) are aopfected.
Furthernore, nagtigatyng nutation, for exanple S422DSgkl and/ or

T3GBD S473DPKB is detected in the 30 DNA of the patients. In a further use,
correspondi ng

15 (0013} Preference is given to using antibodies which
are directed against at least one phosphorylated and/or
unphosphorylated kinase consensus sequence in the Nedd
protein. In this connection, “consensus sequence” is to
be understood as meaning the amino acid sequences which

20 form the substrate site of the kinases, that is the
site(s) of the phosphorylation. The Sgkl consensus
sequence in the Nedd protein is particularly preferred
in this context.

25 (0014} It is also possible that inactivating mutations
in the ©Nedd protein, in particular in the kinase
consensus seguence (e.g. “®Nedd4-2 or *'*"Nedd4-2) are
detected. Furthermore, an activating mutation, for
example 3"%°sgkl and/or ™% S97pgp 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/cor suitable nucleotides, in particular

oligonucleotides, as probes for these detections.




‘nutations 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. Préf@r&3wk0220§i ven to using-either suitabl e peaygpredigaggnd/ or
sui tabl e nucl eotides, in particular oligonucleotides, as probes for these

det ecti ons. 102206 .- 7 PCT/EPO3/ 05847 [00151 The di seases which are
associ at ed V\A'V&&%%tﬁ?%e@lsﬁ?ﬁ%ﬁsgﬁﬁ:gnéﬁ‘érPséﬁél\%ﬁ@hw&rtél 19d S rifiesynosed

are, in partghutese thenspdbabodh€ ®NDEKOABe0Ec0BESHE¥gneskROLeL K THe,
i nvention furtahr riore. enc assesreﬁ) met hod, for diagnosing predispositions
for corpul end€ o Ty t@.‘ T 2 oS G} Hod $ResHaracterized in  that

at | east one polynorphismis detected in sgk, in particular sgkl and/or
sgk3, in e f or B, .nedd, .10 i rticular nedd4-2, and/or in sglt, in
pgrti cul as gsgﬁlléﬂ Piﬁ?i COlVA s e?\éEE CYBOPE Vv ERCHRASES oAREEOdON, to
detecting theEda8CCACAgh6EEngol Wiy diisdB i d bkl foFhi sePghyrmE i sEyi s
directly corr%Jatqg mﬁ%h. thg.bodﬁ mass i ndex such that it is a particularly
15 suitabl e MAIRer%or hirghl FGREIRG pFediepReit ilbhs GG racsepulz@ste inThi s
abbr evi at i on Standst f deaan SR (2IYmoiphfxeni 8 aedeatsecand SHP, (T>0)

which is | ocated at a_ djst f 551 pairs fromthe d it
(Intron 6) of BronF 2otk RoShil posd r -det bet] AGO20 At BBONAFAG:

pol ynor ph® sne,n ppafeienteri shegiddei? t oandgopviing bhoed frompappreptizat e

experi ment al el s kents and.using the genetic materials which are
cont ai ned theS?gg"lt?t 0 géfgrgglh%ggt hﬁ%ee%eu%%%(ge at *the 9t¥rtespditi nghsbte by

means of appromricstte Jequenciagersioy Wheusiser A hel 6tet hodsmviphiwhi ch the
b o 2B 4L ST o RIEChSOR, B0k Ly 0 DEL B 200 ol P2 o
the body mass index such that it is a particularly
15 suitable marker for highlighting predispositions to
corpulence. This abbreviation stands for an SNP (C—T)
in Exon 8 and a second SNP (T—C) which is located at a
distance of 551 base pairs from the donor site
{Intron 6) of Exon 7. For the purpose of detecting
20 corresponding polymorphisms, preference is given to
removing blood from appropriate experimental animals or
patients and using the genetic materials which are
contained therein to determine the sequence at the
corresponding site by means of appropriate segquencing
25 or by using other methods with which the skilled person
is familiar. Aside from blood, all other biological
samples from which genetic material can be isolated are

also in principle suitable.

30 (CC17] The inventicn 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 S5glt,
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 Sgitl. The active compound



“30 [0017] The invention furthernore clains the use of at |east one active
conpound for exerting an effect on glucose transport, in particular
“intestinal and/or renal glucose transport. The glucose transporter Sglt,

“in particul amsgi3/10220¢referably at Legst partially @@f/ﬁ%@?%islﬁlﬁ for
this glucose transport. According to the invention, the glucose transport

can be affected erti ng an effect on the expression and/or activity of
Sglt, in parti& argéftfe.xe heé %1 ¢&ie6hpotmdadD b3190D22068 -Sgk, in

PCT/ EPO3/ 0584& mriefidraabl gaxer tadanref £ggt, ona@@/égangB)’ne ap¥or Nap
particul ar S%kfl ag:crj/ ordﬁgkgé and/ or PKB, and/or an effect on at |east one
Nedd, in partidi%dr Redia-Fasheonackede: cofipbarntirslpreNeddhry . dThect ed

agai nst an Sgictivd ncqmpdhedl a5 Pgkif cat@19r SohedcRNd P11 4B apdEgL a  Nedd,
in particular, Nedd4{:2. in agt@gr r?/f erred _enbodj nent _of the invention,
the activé cotpoufd-i&U+afretd 35& A<t 3@EF valfdd 05 nkRkBi thd 05 egul at or s

and/ or bi ol ogiecl, priacursorisi @flan Sgkddde parthcubascifrof osgkk -aad/ or

Sgk3, and/ or eﬁ}g}%&@nd/g a Nedrﬂ i.n articul ag Nedd4- 2. [0058] In a

preferred enSSaeRE 5f Phe ThventiGH b HMe LB vECbmpomampcsngd is

pol ynucl eot i de.refitiesl padge ifsthucieoivaleocan, {oKilexespse, €0FNLLEEraAN

anti sense S%%'é?'&‘ie Miﬁ? flgc eases or inhibits the expression of at |east
no

one of said proteins.” % ePTBFEFEPFEd Clen®ddiPPEnt , 2 hB2 pbEGRbRFeot i de
encodes B0 peptli dégklprafiersabl ek hol wrepirdePKpi tdndhé s pepiieds, exeqting an

20 effect on - r.essy and/ or function of an Sgk, in particular Sgkl
and/ or Sgk3, ptgﬁgll?rﬁalgﬁBﬁéan /4o?d'a Nedd, in particular Nedd4-2. Furthernore,

the active conpound can itself preferably be a peptide or a polypeptide
ikl T Wt S e T T e T
preferably adcédaEl compound is a polynucleotide. This poly-
15 nucleotide <can, for example, comprise an antisense
sequence which decreases or inhibits the expression of
at least one of said proteins. In another preferred
embodiment, the polynucleotide encodes a peptide,
preferably a polypeptide, with this peptide exerting an
20  effect on the expression and/or function of an Sgk, 1in
particular Sgkl and/or Sgk3, and/or PKB and/or a Nedd,
in particular Nedd4-2. Furthermore, the active compound
can itself preferably be a peptide or a polypeptide
which exerts an effect on the expression and/or
25 function of said proteins. The active compound can be a
“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 glucocse
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

cne Sgk, 1in particular Sgkl and/or Sgk3, and/or PKE,




"ol ecul ar compound” having a nol ecul ar wei ght of < 1000. 30 [0019]

_Dependi ng on whether the aimis that of treating diseases which are
“associated with di sturbed glucose transport or whether the aimis to

i ncrease t he WhdBA®IZRA6 of ani mal s i n-cBnAecti on wi t h pCat/EE0I3YS5 s4lve
respective enzynmes have to be affected in different 35 ways. For the purpose

of preventi n%rgg/.&lreasl'i%lat'ese%%es l\/\/ni h are C(&%nect ed with disturbed

gl ucose absorption, the Hctive conpoutd sPEN d Ve bi tPat PREAICULaRe Sgk,
in particul aNesgid-Zand/ 8inSgk3,Sgdnd/@nd PKBKBWO A 10R206ses9 REHAER03/ 05847

and/ or sti nul; 3 d, in particular, . Nedd4-2. Since Sgk and
PKB are ki naslg}shﬁt%tnéalggs&?%#?by?%r%n\?\ﬁpc%oartglin }Wni\f% t REL SRt | ééicgerson,
such as sta@osporinespodine shdlerytheilreytariat,| eastaoneessof ohbeir

anal ogs, ts/ i in.p ' ar..Since Nedds are Ligases, |igase
activatorg a?gggﬁﬁ%5§P%£é%¢&g%?%%é%% i%%l¥%%;$’Tﬁ%sgaéngViago 60ffs are
preferably dssls oarprddygeiseg,a drgapor aat phat oaseutrieccatui composiFbiron. The

di seases whi - t t r ef he_net abolic _syndrone,
in particul arg%lgr[)ug‘sﬁtﬁyﬁ[%%] eﬂ??ge‘gn&(?%]gv%t ﬁé[f%)%%'ﬁ S ?ﬁ%Bﬁ?Fﬁ&ggé t he
above- descridsed préoent imrPdrcingeat Aentdofg di seases i phafinahehbithe aimis
to | ower gl u%ggi%%qgrtTh@ndaﬁgéggée dh’lcﬁglé&fcé’sgot r%nstp]%&'gt%%or exanpl e

for the purpose of 1ncreasing t ywei ght of "anrmal's Th Co e€fFon with
fatteni ngf? | Predar@bdehi ebbe, tiedaistlilve caypduame, pr efrer aphytstciimkat es at
| east one SglppdditRarticul ar 20 Sgkl and/or Sgk3, and/or PKB, and/or
inhibits at | east "one Nedd, in particular Nedd4-2. Stinulating Sgkl, for
exanple, results in Nedd4-2, for exanple, being inhibited, with this in

turn | eading [oo2iche 1r,eakdomme Sfhdhenshdicose toPsp9Ftes Sgbt LyBelng
del ayed. This, in ., . :
described prevention or treatment of diseases in which
15 the aim is to lower glucose transport, an increase in
glucose transport, for example for the purpose of
increasing the bodyweight of animals in connection with
fattening, is to be achieved, the active compound
preferably stimulates at least one Sgk, in particular
20 Sgkl and/or Sgk3, and/or PKB, and/or inhibits at least
one Nedd, in particular Nedd4-2. Stimulating Sgkl, for
example, results in Nedd4-2, for example, being
inhibited, with this in turn leading to the breakdown
of the glucose transporter Sgltl being delayed. This in
25 turn results in glucose transport being increased. In a
preferred embodiment of the invention, the active
compound 1s at least one Sgk activator and/or PKB
activator, in particular a growth factor, preferably
IGF1l and/or insulin.
30
(0021] In another preferred embodiment of the invention,
the active compound is 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.



"25 turn results in gl ucose transport being increased. In a preferred

enbodi nent of the invention, the active conpound is at |east one Sgk
“activator and/or PKB activator, in particular a growth factor, preferably
"I GF1 and/or iWOUDBA1032060021] In anothefgpreferred embgeh )’?ﬁ'ﬁ%ﬂﬁséﬁ
invention, the active conpound is ag/least one fsglrrru::)igt greferabl , at
transcription kl. and/ or sgk3 and/or a gene

| east ong gl ué@é%?? JEJB?dei?%E%%lP BErERRINe BT dre harreiote obi diagniisric
cytokine, in pacti ctiis kI@:PcoMQrQBé%OZQQG lea]sQ oR@T/ §E§§é9§§é7 5001:022] The

i nvention furthernpre rel ates to a diagnostic kit conpri ses
| east one sub@?%%@é“f‘%r h@et%%??%@sr% é‘i‘ﬁir/é’§3|%‘h”%wlbr0furﬁﬁﬁmtcﬁd

activat ed anaivﬁ@rorna(riadteixﬁgks kn paf t baekaruBakl RA Okng9K3, Sﬁ]@d/or PKB
for . diagnosing di seases whi are

d/ art i
ggsoglrat e I dP r{}f sé’eldtdansﬁéirtpaq'ﬁéc‘dlééas}‘é%d%‘iﬁ pr éfagr abl y

t he netaboll@lsqmdrnm@ dnﬁeaaéblﬁﬁh@h @QéydééoéEQQe@‘Wﬁ%ﬂ1d1éﬂhﬂﬁg&'CU|ar
contain antlbo i es _and/ or nucl eotides for detecting t

0
cor r espondi ng® ProteEt ns raa’h%ﬁ% tnucT}e‘?c ?%Sesr:ora@arﬁﬂ%feltar@s&e &M bodi es
and/ or ol i gonw:ﬁamcbld@%pﬁ@rbxee psedl partapalyzi aﬁetsfi%yf qq?,%t IR %‘i’{l gg
activity of the dlf r.ent, proteins or. enz is furthernore a
possible to detect” courlragrs’ponﬁloﬁ’ﬁaﬁﬁt at F‘gﬁ%bi’ﬂl?ﬁe EHEST The lisader i s
referred lﬂo tme:lemrmdemg ﬁztescﬂlemtelcazﬁn\glht Bheegas frd poradithd | %tezlgl%t ures of
this kit. ti.on to.this, .the invention enconpasses
ant i bodi es V\/n%g /ar e%g'g”lrleéc Ced 35gSnst T8F I%’é%rf‘piﬁle pHsHhodfitdted igisnase

consensus se r i plagNedd lepkatiesn.cafhi sekiuzase TONSEASUSZSAGURRGE | SI the
sequence whigld: BIOSRAOEY! A4 R COT LRRPONH AG K358, Lin PR T oUl &
by Sgkl. The anti pre era y rec Izes

enzymes is furthermore also possible to detect

15 corresponding mutations in the genes. The reader is
referred to the remaining description with regard to
additional features of this kit.

(0023} In addition to this, the invention encompasses
20 antibodies which are directed against at least one
phosphorylated kinase consensus seguence in a Nedd
protein. This kinase consensus sequence is the sequence
which 1is 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
rpossible to investigate the activity status of Neddd4-2.
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.



" 25 the kinase consensus sequence in the Nedd4-2 protein. Using such an
.antibody it is possible to analyze whether Nedd4-2 was phosphoryl ated by

- Sgkl and thereby inactivated. This therefore consequently makes it
"possible to iwyed3jpo2206he activity stafus. of Nedd4- 2.pcaO/ g i gueagt | ON
further conprises an antibody which is directed against the corresponding
unphosphoryl a ﬁi nase consensus sequence in the Nedd protein. Particular
preference is @j%/% CorBVRMRECPheE k3R CERPrBSEPesamttordiag twhitde

invention in one t€5te5eed35ayRinst! Nathi scaski ngobl RoRSihle 40 aldain very
informative results with re ard to the act|V|ty st at us

03/ 102206 - 1P HETFEPOS AP 0b24F THRAE nwetiedn -al E}@l@om@nssa@ms

anti bodi es Wieduerte dig ecired ngal nYrede dBASE MR MyAbed JJRAse us
consensus_sequence 1 n a I‘Ot ein. This consensus sequence Is In turn

preferabl § t Wc%oﬂgéﬁgusl% THhAbREe SARIEP A dhddted Eo® r &dpesd ngl y.

The kinase coNseNsiiss SEGHEAEEe | Bs ppeéeéaQMyl @éébeéd' Ant ReeNeddda2 o
protein. Miutants V\hIChfﬁt‘l BNg(g;rtlcularl preferred this connection are

5338DNedd4- 2 Bt o™ s4 d4vHLChhdreet Pé&?lﬁfilééwem%ﬁ%e%tl@tuons is

that Nedd cartinios 18chnsgetohe aphospionytated bwaa ogors E8peading  kippase, in
particul ar S%k%fer% ggan ant.i body .can be used as.a hel pful t ool for
S

i nvestigating co n&Ohg STRCLRHDY [BHFE] e ARt ithedi Lt cBRRi R§ to t he
i nvent i ohCar elorﬂgezprbeapedsphbmglaeéhow whi edir ee epdradiihdr akihaskhe kil | ed

Do e o PGB | s POSSLR! ol °pgPTgBare ROl YELonaL 8T Jongel onal
i n general tHekphilherolk plei flmweg/tlcydxl[ropZﬁt]rm@deﬁmq bad sntd bodi es can
particularly advantageously be used in the diagnostic kit according
[0025] The antibodies according to the invention are
15 prepared using methods which are familiar to the
skilled person. 1In particular, it 1is possible to
prepare polyclonal or monoclonal antibodies, with
monocleonal antibodies being preferred because of what
is in general their higher specificity.
20
[002z6] The described antibodies can particularly
advantageously be used in the diagnostic kit according
to the invention. Furthermore, the described antibodies
can also very advantageocusly 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.

[C027] The invention additionally encompasses a
composition, preferably a pharmaceutical composition,
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



't'd the invention. Furthermore, the described antibodies can also very
advant ageously be enployed in the use 25 according to the invention for
“detecting the expression and/or function of Sgk, PKB and/or Nedd. In this

“context, the WO ZE€an be used in agcardance wit hPC‘i‘fﬁ#&"éﬁ’@Ssu
i mrunol ogi cal nethods. In particular, it is p055|b:e tg u;e t eset_ 4
anti bodies to rry out th 30 ELI SAs which have already been mentioned.
[ 00271 The i ‘?%norédéitt ﬁﬁr‘f‘éﬂtl VWicoAbassed o Ridhpordioonatprleketabl y a

phar maceut i calnecoRpadL t iTon, andtheh pOEPELSEY %tmﬂ_cﬁpﬁ;er&qe Live.qgogpound
whi ch 35 exerts an effect on glucose transport, in particular “intestinal

and/ or renal GIGCOEE t FARSPOr 197 alfd,Foftter 80 apfprioprticre, anphbifmcsutically
A WD 031102206 - 1 PO EPO3 0SBT offedt T S O a or Pice
an WD 03/102206 -. 12 - P effect_on (

and/ or at%l eé?satrtlocﬁ“éaﬁedgE %%o@ﬁ@r/oﬁr eF ¥ ¢ ed AISE nBRE, amsh axct Bve
conpound exentsicgn ief frexdt iom lant iNneidr-,. i nhibitors, regul ators and/or

bi ol ogi cal precursors of an Sgk, in 5 particul ar of hSgkl and/ or Sgk3,OI and/ or
PKB and/or a Nedd, in particular Nedd4-2. [0028] The active conpound is
advant ageous| 002 8Jol Yhe nuclteiotd deomibhﬁdpci!syR_bl%_lrtéﬁt?ﬁéoﬁé-@ycod’f%b%?a?r . Lgr m
an 10 anti se sequence i ch r.educes or, nhi bits e, expressio .
Corr copon o BUREE U VBB Tl b Sotdofi Sk Brdabona
pol ynuc [ c r i

or genes b f; m, pant ative .approach, 15 known to the

ski Igl ed pe%ls%%?’r}%rsgllp% f[é;g ttﬁ% fcl?ggtgisgjﬁmofmgt ﬁsn(eﬁrrgzpéﬁd Hg“H8RBOHFoduct s.
Further ors, TPRS puky- auceboct de carimsenlelimpept 1 ieschrad statihycn pol y-
eptide, wthnhi S doepthae; exertk :

Puﬁcti on of antaSgil,boi n par%tl%éuf:ar %5%‘5&% and/"or ‘%%I'('Br,es A7 ot VPKEEARd/ or a
Nedd, in paffi ARZRS NeddreansTied car desppadtngemsitéoe approach, as

15  known to the skilled person, or limits the function of
the corresponding gene products. Furthermore, the poly-
nucleotide can encode a peptide, preferably a poly-
peptide, with this peptide exerting an effect on the
expression and/or function of an Sgk, in particular

20 Sgkl and/or Sgk3, and/or PKB and/or 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 1is
preferably a “small molecular compound”, preferably a

“small molecular compound” having a molecular welight of
< 1000.

30 [0028] Particularly for the purpose of treating diseases
which are associated with disturbed glucecse 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 is 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.



" bi ol ogi cal procedures which are required for these approaches are
~accessible to the skilled person. In another preferred enbodi nent, the
“active conpound is 25 the described peptide itself. The active conpound is
preferably a Wen@3/10@2@6ul ar conpound~,1preferably a pErmpoINYsI4y ar
compound” having a nol ecul ar weight of < 1000. 30 [0029] Particularly for
t he purpose OL06:§§?t%n9 ghseases whi ¢ch .are associated with di sturbed
gl ucose transport,' the acti VBIB8Rpodnd AHeASLe Jaliusase sdansqesdnd/ or
PKB and/ or stimupatescalakedst tone Nestectoontweahi Bginkhese wiesaases, the
active conpo qgei gcg%r]ti cul arl %1935 referably at |east one kinase inhibitor,

preferably staur0sporné& ARdH &l Y P Bf 2E héPRS tadifogs,
and/ or at | ea¥k oasdVbgaP&Bacinaatior inM 084182206 as t13onPCiLERQ3/:Q5847

[ 0030] Fok t se_of_.increasjn | ucose transport, in particular in
t he conne%t i rc])lﬁn&\;/)\#%%)%n? et 55 Een ﬁg?gp?ﬁg’ actt}]ei/eaggﬂrﬁ&nﬁorﬂg%‘%%‘? alisy
stinul at es atadwemstagmeis Sgk amd/ BgkPKBaandtetorphi kint S pat-tlieagtarong Nedd.
For 5 increasi uc an the actiyve cq nd i,s dvant ageousl y
an Sgkl acti vda or‘%li nP%%‘%If’culsng?eréaeraggrho\(M ﬁltq%lc’t or‘a‘?P 8t et YPaF1, Mland/ or
insulin. In anther preferresd erdogehdiemdntof dfhe tihennvemt itdhe  aet ve
conpound is il f Lhe. transcripti Sgkl. _and/ or ., Sgk3 _and/ or
PKB, preferagﬁflg%{gjlggé%gg?lg e'ESI Sco%zcglr Lﬂcaon?é(;,g{ﬁ %}g?a “eBrEFeBr oﬂ ot
gonadot r 8Bi n Sl opndégroldded andpart ikkR.arpTefprabDP3Ht Theasli f bewent

possi bi | i ti esymhidsdy have Reennihardesdhad sapn a%ér?aé?&fﬁ;gg& ”ggrd%trh each

ot her. [0032]" The invention furthernore enconpasses a ne produci ng
transgeni c afifrst M o i bidular T¢itease in lipid deposition in adi pose
ti ssue. Hunmans 20 are excluded fromthis aspect of the invention. These

animal s are of eat interest for food production, in
[Oégl] The different poé%ibilities which have been

15 described can also be combined with each other.

(0032] The invention furthermore encempasses a method
for producing transgenic animals which exhibit an
increase in lipid deposition in adipose tissue. Humans

20 are excluded from this aspect of the invention. These
animals are of great interest for food production, in
particular, since they put on weight more rapidly.
Fattening can be carried out much more rapidly and more
efficiently using these animals. The method for

25 producing these animals is characterized in that the
expression and/or function of Sglt, in particular
Sgltl, 1is increased in 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 sglti, is,
for this purpose, overexpressed in the animal. This is

effected, for example, by introducing appropriate gene




“particular, since they put on weight nore rapidly. Fattening can be carried
out much nore rapidly and nore efficiently using these animals. The nethod
~for 25 producing these animals is characterized in that the expression
“and/or functiwh ©3/32206in particular- Sgltl, is i ncr eRYekHos AdvRNey
aninmals. This thereby accelerates the intestinal absorption of glucose,
wth this Ieadingr nore rapid increase in the glucose 30 concentration

to a e

in the plasmCThisiFesul t s* 7 n HYHeC U avel S’ TTvul | Wioéihg $ediret ed,
with this findpyoptiadehyg tserbing doslenossts ommli@hadn%pﬁjsGfuhlc%i;é%taﬁglwg t

[ [ ec
of the | nventiat ol (0 Rr @y G GpnEoPPPrOPLathor SoHls porbEeES.
over expr essedPiafatmncmi med . dlhics icsiveaf f ect e(t,lofrﬁrngexamlrr@,lsby_ﬁhﬂfchO?!JCi Ing
appropri ate . 0 - 14 PCT/EP03/ 05847 constructs, in particular
vggtofs, &hic 6%¥$§ %éﬁgﬁﬁgkﬁa?éﬁ& St ERg p?%ﬁﬁ?@?%oﬂhi%ﬁ é%@iﬁunépionally
| ocat ed upst rismt ofular apgrlopl i atThes ginte t$egiednegd.calPr gfreicenite elss &b&](c) gi ?/?n
to cloning ani j exhibid;,appropri,at el y. strong expression of sg
in particul gg@ﬁtm#h%e]'SeneéﬁHo%oﬁtlo%egat?oopérl’g%esc%lrg]seé)é?ersb‘g? ng this are
accessible to the skilled person. [0034] In another preferred enbodi nent,

the expressio angd/ ti f vl i.cul Sgkl _and/.or. Sgk3,
and/ or IOof PKB[TD(%%?Jarggi %E:]Ffégggd.pqc%rf%trﬁ?%ienﬁbc?@% 1T£’, Qf,%i %_xpﬁgrsgﬁ_?nal SO
i ncr eases0t helgbta i fyncokon Hef $9kbt eim parhifwvyarobgByl epdinrp&gkideul ar

Sgi ti, which afans bhabxal, ucase td anspeEtsts. | 6r 63aeds s J9) dothyg, 15 the
correspondi ng .genes can be overexpressed using custonary nolecular
bi ol ogi cal n&t}hlcﬁjs.twefl?ﬁé Ah  Feeagene Ebast rOEL¥iki chosxpkbss

appropriate mansdid ugiystytact bve sgtant sncaAisikg i 841 educed;en
integratediI%é%ééﬁ%ﬁggagiﬁggsgh%rggggg&% ?i %gi%gased. To do this,
15 the corresponding genes can be overexpressed using
customary molecular bioclogical methods. On the other

hand, gene constructs which express appropriate
constitutively active mutants can also be introduced or

integrated into the organism. The mutants 3%20sgkl

20 and/or "°*"S4PpKR  are particularly preferred in this
connection. The activity of these mutants is independent

of other activating enzymes, in particular kinases, and

the mutants are therefore constantly 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

transport being increased.

[0035] In another preferred embodiment, the expression
30 and/or function of the wubiquitin ligase Nedd, 1in
particular Neddd4-2, is decreased. This alsoc has the
effect of increasing glucose transport as a result of
Sglt, 1in particular 8gltl, 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 is given to stably integrating




"20 and/or T30BD, 473PKB are particularly preferred in this connection. The
activity of these mutants is independent of other activating enzynes, in |
“particular kinases, and the nmutants are therefore constantly active. They

i nhi bit the bWe@a@dpwb2206Sglt, in particufar Sgltl, 25 Fi@g P ht
about by the ubiquitin ligase Nedd, in particular Nedd4-Z, V\??fh&f%?

resulting in Iygggi trgnﬁgort bei ng increased. [0035] In another preferred
enbodi ment, the expres¥ron-188%aRd/ 8Fundty dir i aHeubiagid4id lirgase Nedd,

in particul artiNedd#ganiss decreassdtdhisgabsp has hg%géﬁﬁj%e%%él%gﬂd&fgﬁgﬁi ng

gl ucose tran a result of Sglt, in particular 1, be
down to a rtsatpu%%d%éxtoéﬁte.r%ﬁnapt&]cﬁgr‘f%e FedHdeEr8ASEn Ofhd nds bdstprtdesi on
and/ or functiempoésiNedd carf |ikkeisse dynRehi gved usd Ng) 4§t oMY, | ecul ar

bi ol ogi ca as _antisense or dom nant-negative” approaches.
Parti cul arls pr e&%‘?%%%%g’?% FOERIY o8t bFy KPRYBg St thE Whid3detorroman .15 -

PCT/ EPO3/ 0584Far sidu bibt eprafareons dfs rgdthn,i nipathi sukanneeddy2, dito the
organi smor t j i ng, 0 e negative.gene for Nedd in order, In this
way, to decr eg}s%%éfﬁhig%i {LL?}%Q 089pﬁ@gggbga&“{?hf“éﬁéﬁi?ﬁelé‘\‘ié}r Ngddong
period. 5 Apprioppéatéecpltacetieddd-ar e Throwntax #dres s¥Pi®heddpersamd/or
Particul ar prsefse _bs give in this connection, to inserting at |east
one inactivati ngﬁﬁgggt Fon(g%l%t &%d,a Viaﬁ%ﬁgreﬁu@&lyarbﬁled‘ﬂﬁ@‘% Fhe “RdtSat i ons
S338neddd¥2 difdtrxt S44lBnedduentdam vérkeadvant ageonslay sbe usedmianst hi s 10

context. The jyvant -9n Idkew sg, 0 nimal,s  which can_be produced
by the method according to the ?ﬁ%e%ﬁé[ﬁﬁgg?%ﬁ&%% W%stGnitbR have
been descri béd'Ve{Hd- M5 ot her features of the invention, ensue fromthe
foll owi ng description of preferred enbodinents in conbination with the

subcl ai s and[ ttge fi gyres. In this connection, the individual features can
in each case W&36l e features which have been described, and

15 other features of the invention, ensue from the
following description of preferred embodiments in
cembination with the subclaims and the figures. In this
connection, the individual features can in each case be
realized on their own or with several of them being

20 combined with each other.

[0037] In the figures:

t0038] Fig. 1: shows the regulation of the Na'-coupled

25 glucose transporter Sgltl by Nedd4-2 and
Sgkl.

Upper section: Originally measured data;

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



'réal ized on their own or with several of thembeing 20 combined wth each
other. [0037] In the figures: 25 30 35 [0038] Fig. 1. shows the regulation
"of the Na+-coupled glucose transporter Sgltl by Nedd4-2 and Sgkl . Upper

"section: Oigimad3ylozzagered data; | awerg section: ari tﬁ@ﬁg@ma-, SEM (n
= 6-15). Xenopus | aevis oocytes were injected with sgltl, ne -2 and/ or
sgkl cRNA. \Wereas Nedd4-2 downregul ated the currents which are induced by
20 M gl ucose which in cocyT®3SYFeh #ereCCeXpréssihdcRgl WereSglnly
stinulated the currents ankigyvesspeytdeieffect of Nedd4-2. * indicates
the significant differences  as, c ared with the currents which were WO
03/ 102206 - 16 - PCT/ EP03/ 05847 B 4¢puss rhhessagnidigagsuddd fieyesseyt es
whi ch were only expressing &gl tlcompairedi capesht heggd gnicfoir(i@@tpowdfi%%r ences
as corrpargd with the corresporfli ng .val ues in oqcytes which were expressing
Sglt!1 and®Nedd4-2. [0039] Figh % sﬁBm@OtcﬁéelsedaTﬁ}? oNebf EREIREF1ESupl ed
Sgltl and Nedd4-2.

[0039] Fig. 2: shows the regulation of the Na'-coupled
glucose transporter Sgltl by Nedd4-2,
10 constitutively active $12205gx1 and
inactive 1{12""’“5(;{}{1.
Upper section: Originally measured
curves; lower section: arithmetic means
t SEM (n = 8-71). Xenopus laevis oocytes
15 were injected with sgltl, nedd4-2 and/or
122059kl or  ¥2™3gkl  cRNA.  Whereas
Nedd4-2 significantly downregulated the
currents which are induced 20 mM glucose
in oocytes which were expressing Sgltl,
20 $42205gk1, but not X¥"¥sgkl, 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 in oocytes which

30 were expressing Sgltl and Nedd4-2.

[0040) Fig. 3: shows the regulaticon of the Na*—coupled
glucose transporter Sgltl by Nedd4-2,

T308D,SITDPpRR ang Sgk3.
35 Upper secticn: Originally measured
curves; lower section: arithmetic means
+ S5EM. Xenopus laevis oocytes were
injected with sgltl, nedd4-2, T3080.54730pyp



'gl- ucose transporter Sgltl by Nedd4-2, constitutively active SUMS gkl and
i nactive KL27NSgkl . Upper section: Oiginally neasured curves; |ower
“section: arithnetic nmeans SEM (n = 8-71). Xenopus | aevis oocytes were

“injected witWegh3)/10220l6l4-2 and/ or  S42pPsgkl or KlZ?IMIIj,I EQE?% reas
Nedd4-2 significantly downregul ated the currents which a éE in ucSeB%O nv

gl ucose in oocytes which were expressing Sgltl, 3422DSgkl, but not
K127NSgkl , stimulated the c¥REERE sSqHS r seletdfdé-ef fsdgmidficaNeddy- 2. *

indicates the differences whigh ¥e4e1aeig@nidficant, as coanpased %rtehe

a
currents which were neasured, in oocytes which were expressing Sgitl” on its
own. # indicates the differeltdEhi chYwef® mj galEreant as cowsartes with

the corresponding val ues i nvionelyt f8ruhiceh robRIi EXRY BSSi NG oSgdat bopand
Nedd4-2. [0040] Fig. 3: shows éhe regul ation of the +-coupl ed glucose
transportdr Sgltl by Nedd4- 2" T3§§§‘5§, SFEEPRB A $d1e3. cuppentseceingn:
Originally measured curves;rdwwiedettid ot ravt tdmaidgameans  SEM  Xenopus
| aevis oocytes were T3 injected Cgf'nt %%ssgl {2 nedd4- 2, aen, S473DPKB WO

03/ 102206 - 17 -- PCT/ EP03/ 05847 Hric sé S CRNACTEGES. Righi FeEant |y
downregul ated the currents vdiiahi fierant i ndbicedmpa rd@® nMMighucese rept@ocyt es
whi ch were expressing Sgltl 'thi?’cquD’ s473DPKB 5 aréd §%k3 stinul ated .t he

currents and were measure oocytes which
10 were expressing Sgltl on its own.

# indicates the differences which were

significant as compared with the

corresponding values in oocytes which
were expressing Sgltl and Nedd4-2.

15

(0041] Fig. 4: shows the regulation of the Na'-coupled

glucose transporter Sgltl by Nedd4-2 and

Sgkl. Arithmetic means * $EM (n = 18).

Xenopus oocytes were injected with

20 sgltl, neddd4-2 and/or %*??®3gkl (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 %12?Psgkl,

[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).



‘reversed the effect of Nedd4-2. * indicates the di fferences which were
.significant as conpared with currents which were nmeasured in oocytes which
"10 were expressing Sgltl on its own. # indicates the differences which were
"significant & AN22D&i th the corregmondi ng val ues qu-/g@gjgt/gga\gql ch
were expressing Sgltl and Nedd4-2. 15 20 25 [0041] Fig. 4: shows
regul ati on of the Na+-coupled qucosEX&%ﬁﬁ%porter Sgltl by hqu4 2 anq
Sgkl . Arithmetic means SEM (n = 18) us oocytes were injected with
sgltl, nedd4-2 and/or s4221Sgkl (SD) cRNA. \Wiereas coexpression of Nedd4-2
reduced thegunrents which were induced by adding 5 mml glucose, the
currents mere——sfgﬂ1f|cantly i ncreased by coexpressing constitutively
active kinase S422Dsgkl. [0042] Fig. 5: shows the regulatlon of the
Na+- coupl d (-)Lgl uGQ ) k3 and PKB Arlthrretl o
ns
gg%/EPO3/05847 EﬁNM@ﬂidﬂarwmiid@elclﬁm@re35|on |n Xenopus | aevi s oocytes and
two- el ectrode voltage clanp [00431 cRNAs encoding wild-type Sgkl [Wal degger
S, Barth P, Raber G Lang F: Coning and characterization 10 of a putative
human seri ne/it0Rrdedni B&NBisot ehrokiingsewif dangpei psgrnal [WaMmdigeed during

ani sot oni c a@%rt%SQiOnkgb@£t§ra£58HSEQf %th%?hyq? C £9§CQE£1Z£€1gnSCI

10 of a putative human serine/threonine protein kinase

transcriptionally modified during anisotonic and
isotonic alterations of cell volume. Proc Natl Acad Sci
USA  1997; 94; 4440-4445), encoding constitutively
active Sgkl (®**°Sgkl) and inactive Sgkil (*127NsgK1)
15 [Kobayashi T, Cochen P. Activation of serum- and
glucocorticoid-regulated protein kinase by agonists
that activate phosphatidylinositide 3~kinase is
mediated by 3-phosphoinositide-dependent protein
kinase-1l (PDKl) 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;
334: 189-97], consitutively active T30:39730pkp  [Alessi
25 DR, Cohen P. Mechanism of activation and function of
protein kinase B. Curr. Opin Genet Dev. 1998; 8: 55-
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 g, Sstaub 0. Phosphorylation of Neddd4-2 by Sgkl
regulates epithelial Na {+) channel cell surface
expression. EMBO J. 2001; 20: 7052-7059] and wild-type
Sgltl [Hediger Ma, Coady MJ, ZIkeda TS, Wright EM.
Expression clening and cDNA sequencing of the
35 Na+/glucose co-transporter. Nature. 1987; 330: 379-381]
were synthesized iIn vitro ([Wagner CA, Friedrich B,
Setiawan I, Lang F, Brder S$: The use of Xenopus laevis

oocytes for the functional characterization of



"USA 1997; 94
~and inactive

“serum and glucocorticoid-regul ated protein kinase by agonists

; 4440-4445], encoding constitutively active Sgkl (S422DSgkl)

Sgkl  (K127NSgkl ) 15 [ Kobayashi T, Cohen P. ActivatioR ?f
t ha

activate phohaR3MA2206i tide 3-ki nase i% - nedi ated bywcT/EP03/05847

3- phosphoi nosi ti de- dependent protein

1999; 339: 3
N, Cohen P.

1999; 334:
Cohen P. Mec

Nedd4-2 by S
expressi on.

Coady MJ, lkeda TS, Wi ght

the 35 Na+/g

sKnthesiz$d£dbdgﬂé%)&&?@nﬁﬁjé@%egrkggﬁiﬁgﬂﬁ o581
The use of Xenopus | aevis _oqocy , (
03/ 102208Y- £F - ?%ﬁ?EPO§E@§847Eﬁ%?égbﬂegoﬁéﬁgs@kbreS§ed3menﬂH§he prot ei ns.

F3BP-§EHeprRN00andPorl- 12khn Dissspetion okt b USXEHgggga%qggLﬁ
CGEEA 5 QNGRS ERTSFr il8dRCERaB, WEEhi aWaker; LBhgcEroBrder S:
The use of Xehymisleagdal oexyterdnfedrt st hereflanctberaby chatackeri zghjon of

I d nbr,ane roteins, Cell Physiol Biochem 2000; 10:
5§§§%§§§§§% ?%fegtgayﬁ?t HhLothE KEFRTCSdMEl CRNAS npad

Cell Physio
ovaries, and
descri bed in

het er ol ogous
1-12]. The
15

20

25

30

35

e BT et T S Hlcer Bnor o ot herrraset

hani of activation an uncti

e peguldt egeégptlﬁelhaﬁlvirﬂa(e()lczhasmélorcettrhess tﬂnlhaceog_al
- 90 2 i ] d-t 1 | ger
%&@Qa&e?&%tl?&iw £@5 %395%18‘89?%‘%#”9@;%3985 BEaRE ARG

, ht E Xpression-c
IRFEE$E- To- t Eéﬂrépomﬁw;ol\latmhemszpoago: 1379-13821 . wehe

colleﬁﬁion and treatnent, of the oocytes, ‘have a

been injected. The currents which were induced by the
extracellular administration of 20 mM or 5 mM glucose
were measured using a two-electrode voltage clamp
[(Wagner CA, Friedrich B, Setiawan I, Lang F, Brder 8S:
The use of Xenopus laevis oocytes for the functional
characterization of heterologously expressed membrane
proteins. Cell Physiol Biochem 2000; 10: 1-121 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
(AD Instruments, Castle Hill, Australia). The control
bath solution (ND 96) contained 96 mM NaCl, 2 mM KC1,
1.8 mM CaCl;, 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
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
arithmetic means + SEM. n is the number of oocytes
investigated. All the experiments were carried out in
at least three different groups of oocytes,

Qualitatively similar data were cbtained in all the

ki nase-1 (PDK1) and PDK2. Bi ochem J.
Morrice

i{d-ty Sgk3, and PKB [ Kobayashi T, Deak M
afé;%%lgcgq%%\%ilgn O%D)?Rﬂ%ss’s%c?uctwg’i[% r fFAEEGh of G8de novel
i sof ornms of SEriaRoandiqihaoc@OiCcoi dli:ndueed ) pr obes Heki N@sE.o B g_gﬁé%gl J.
Bofcurr.
pi n Genet EEVKE19@$ﬁ1$£,55h882],amtbddyypbeébdd@eébﬁﬂﬁ%?nnewibbgggi FLorSf
SY, Kanygin PJ , pl NOABS. nster C, rai bi A Pra
JH, Hor in}s/gera[gjr%g\]r%@géep’a'r cgrE,gH%gf:ﬁi r]13g 3%%%%%’O&Wos%hc$§?%ﬂ Sn of

n an , Broer S:
nctlonai cﬁé%%%te?fgappon of WO



10 of human sgkl, Ki127Nsgkl, .5422Dsgkl, sgk3, PKB or T36BD, S473DPKB,
.and/or wwth 5 ng of Xenopus nedd4-2. Control oocytes were injected with

“water. Electra-- physiological experinents were carried out at room

tenperature 8@ 8343028286t er the respectpye-cRNAs had J{_ﬁﬂb&g{bjmsa%:
currents which were induced by the extracellular admnistration o

asqred using.a two-el ectrode voltage clanp [Wagner CA,
%%?égtge |1lEgangreri‘s, 0er"Ee Thestee of OXendpenilfHeAnt oocyt es

5 nM gl ucose
Friedrich B,

i awan |,

for the functdohé¢raocenanathgr bratieon’ of thekerol 0aqys|ne eRLSHRA

[ ' [ ; oo 1. ken as a ‘neasure of
proteins. Celdy Physj Qg Bi em 2000; 10: 1-12] and B ta
the gl ucose tILr anspo%r'fd.5 Tﬁ'}e% at gagﬁergs?l I?gre‘%)e

MaclLab Di gi t&igndf paiiiog Converter and correspondi ng software 25 (AD

I nst runengs,
cont ai ned 96
7.4. Al the

solutions were titrated with HCl1 or

flow rate of

Castle Hill, Australia). The control bath solution (ND 96)
mvM NaCl, 2 nM KC1, 1.8 nM CaCl2, 1 mM MgCl2 and 5 nM HEPES, pH

2 syt svinkd etwisesl at the stated concentrations. The

quoted as 3%ward hetd c BBANSteSEVL N s thE,

i nvestigated
differen?6

for signific
< 0.05 were

gr FHEE IFE gyt asd

unper _ of . oocyt es
. Al the experinents were carrl edﬁt)gl}jtj ({;rrll b%l?oﬁeggFSlSHrrge _
Qinl | fatpdervgsshbirar mhere tygres obt @heed in
al | he VO 03al2305 of 20ne BCT,EROILOSIANS apaal 531 Jhesreslils ane tested
t differences using Student's t test. Only resulf .
?thfe RAE bR BRI KET St SErdEnc dlaucassiags ffeamt disterestudi es

with twins [@@4s]s 126 @aimanpf EIGY@ods efovddpatss 9f1dizYoekifs,

15

20

25

30

35

and from the parents of the dizygotic twins, for the
purpose of determining zygosity and for other molecular
genetic studies. Each participant underwent a medical
and physical examination. None of the participants had
a family history of chronic medical diseases. A single
nucleotide polymorphism (SNP) was identified in Exon 8
(C>T) and a second SNP was identified 551 base pairs
away 1n the donor site (Intron 6) of Exon 7 (T->C)
[Busjahn A, Aydin A, Uhlmann R et al., Serum- and
glucocorticoid-regulated kinase (SGK1) gene and blood
pressure. Hypertension 2002; 40:256-260)]. These two
individual SNPs, i.e. Intron 6 (T=>C) and Exon 8 (C-T),
were analyzed.

[0046} Descriptive statistics for the two 5NPs showed a
recessive mode of action. The association analysis was
therefore based on two group comparisons, i.e. on
homozygous carriers of the variant vs. heteroczygous
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
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.

d. The
41220 mM or

at?PHz Sdd 2@taiSRddd using a

NaCH to the 30 stated pH or pH 7.4. The
the superfusion solution was 20 m/mn and achi eved conplete
change of sol@tivh WeHraine of ¢0O¥4Pt Forantie7Bapeaikat bdnsii zihetrdat a were

s giving P



"twins were recruited for the studies on blood pressure 10 regul ati on and on
_cardi ovascul ar phenotypes. The parents of the dizygotic twns were al so
“included. Al the participants were German Caucasians fromdifferent parts
of Germany. BR@ORBAEG22@6roved from all-the twins, and oo opaent s of

t he di zygotic twins, for the 15 purpose of determ ning zygosity and for

ot her nol ecul.ar. genetic_studies. Each participant underwent a nedical and
physi cal exanﬁ?‘ﬁa? i B?ISENH?:‘\E BPIfne & gdiftts Latfahi RPAnitst ¥y of
chroni ¢ nmedi gadsslisbaseso Ataikegl eintwicl gotbdet pobyaar phicI RArcSNR) swas
identified in Exog:8 20 éC—-*R. and .a ;econd SNP was identified 551 base
pairs away i the HEHOR Y t &L r SRCEPASNIEXDRE ¥ (@ TaqER) ahdNA,  Aydin
A, Uhl mann RaddationSeitinwaandlsgl weasatiliegoiith regus aked, KkpaseduSeKl) gene

and bl ood. pr u pert ensi on_2002;. 40:256-260)]. These two 25

i ndi vi dual Slﬁges ﬁs@pwnt%%nlgvffyﬁﬁgaﬂasExogrfréze( Chi‘ef) SR Bhalyzed.

[ 0046] Descrifpte vdigygbtsti asvifror phhest wrSNPst sHoumkgendenecessi vachpode of
action. The agspglati .anahys] 3Q therefore based on two group
conparisons, 1. ee.cg'onlfgﬁ%%g%goéuéf%%%ﬁi &fs %?fi h@sva??%ntan@s.s%t &Po6%ygous
carriers and onlozted er $n Thehe ndépéidenceeof t he t woov&NPsnv@s t @sted usi ng

the chit test.; e 'gﬂ_§n! t n.th Ps_and, t he enotypes was
tested b neasnlsérxgglo%ﬁ# |nen£i%%1)%l g%ﬁlo?/g« 8\7\A§$Iﬁ %Bt %hﬁofzﬁﬁ%rlﬁﬁi%ﬁrﬁnbei ng
i ncor pori@ed @Hiouthe Shfe adspciathion aaffgsts wasl atedted byotiegas t sfof the
di zygotic tw pa ; 0 ; t zygotic twn
pairs. WO 03/%0%0%&1561%&%%05%%? 471§ f?%%m%ﬁémégﬁer ginll% 1 e t han
the t test and it was possible to take into account both pol ynor phi sns
si mul t aneouslgeaMud£ including their interaction. In addition, it was also
possible, inThis way, to reduce 5 the nunber of investigations. Since the
two parts of

15 [0047]) The administration of 20 mM glucose 1led, 1in

Sgltl mRNA-injected Xenopus oocytes but not in oocytes

which had been injected with water, to an inward

current (Igic) of 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 Neddd-2 mRNA (coexpression), the Ig1c was
significantly lowered by 49.2 + 6.8% (n = 19).

Consequently, Sgltl 1is 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 °'??’3gkl had a similar
effect to that of wild-type Sgkl (fig. 2). Coexpression
of ®%¥?"sgkl increased the glucose-induced current by

72.4 1+ 9.1% (n = 57). In this series of experiments,



‘the dizygotic twin pairs are not independent of each other, famli al
effects as well as age and sex were included in the ANOVA test as
_covariants. The significance |level was set at 0.05. In the confirmation 10
group, the asd@cozflmeeeéfect was tested by means of  WandigEyds/ 7 ANOVA
usi ng both SNPs at the sarre time. Results 15 [0047] The admnistration of 20
nmM gl ucose | ed L in S% \bﬁdgirem ed Xenopus oocytes but not in oocytes
whi ch had beet § ) et Bt PE 4-% oleiteTefat e cwnremt (bygi 3p.df #48.6 )
11.5 nA (n = 48)% Ry =cespar BB, eghfe@esaa%r %@tv | a 1117 ect ed
20 oocytes, to a current gfz;4.3 0.7 nA (n = g%%d %%enggﬁ\gqtgg]g}t 3}5 whi ch

had been inj XBPWIHEY 1 WRNA ahi Feside Vfﬁ?l@} (‘mmr@‘ﬁ)ﬂ%e

signi ficantl Wédnvmzdaﬂw F9Bgk8., 8%ren A ewasydd) s . j:opsggugbgtl Sgltl is
downr egul at edlé)sy ub| |t| n_ 25 Ilgase Nedd4-2 (fig. 1). Eﬁg
Coexpr essi on %Bkll“uﬁ%gmeét 1 e W%l?%c%ﬁrﬁﬁéth@@d S@dtident by

81.3 19.09. dm -1t].-5) csmd riever spd t ey efdestr@ft N%@d4wgldl_@yg%cy5§s whi ch
were 30 expresa,wtg!L lgchl'il ga:ﬁlher th Sg 1§1€=_ar1d é\ltedd4 2, tthe K127K
gl ucose-i nduce CUr FaH Y S Y8be ( FCthYYHBYE@ AN € h6 9Kl ue
whi ch was obsErd/ednon oeaxgmeilc\admtczly W%rleceerpr@ﬁél ngubgktrhrenihbscewn (fig.
of ui I ctype STt b 230 Caestht eBarort Hof S ZHEboRA i %évg%%%ﬁ‘é%ﬁ? b
gl ucose- L Aducet ey r et Ibgdd'?224 h 160(:|3rtES57»)h1clhnhte&IeS sepressoh i 5
over ed the G ant Bac 205 "Ly (dRgednd ﬁf%ecféPPZif'%Qs%’ﬁ@s@?%ed by
addltlonallylnduced current was 54.9 t 9. 79 {(n = 8} lower than the
value which was observed in oocytes which were
expressing Sgltl on its own (fig. 2}.
15
[0050] The effect of Sgkl was imitated by T3080.34730pykp
(fig. 3}). In this series of experiments, coexpression
of Nedd4-2 lowered the current by 26.5 + 5.5% (n = 42},
Coexpression with constitutively active T3%8D/S4730ppp
20  significantly increased the glucose-induced current in
oocytes which were expressing Sgltl by 117.4 + 15.8%
{n = 31} and reversed the effect of Neddd4-2. In Xenopus
cocytes which were coexpressing T80 5473Pprp 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
(£ig. 3).

(0051]) In a comparable manner to that of T308D.S4730ppp . og
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 Sglti 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.




" coexpressing S422DSgkl . In oocytes which were coexpressing Nedd4-2 and

- S412DSgkl, the current was 59.2 19.8% (n = 5 16) higher than in oocytes
“which were expressing Sgltl on its own (fig. 2). In contrast to wld-type
“or constitutWoved3/Ex2208 Sgkl, the inacgtjve nutant 7, @%@gg@lgj_:,/o@igq-,not

significantly alter the substrate-induced current (- 3% n = 14)
and did not r Vﬁf B,J’ne 10 ef ect of Nedd4-2. In oocytes which were
expr essi ng 4? ¥ odéther® wWePRYR12¥R8EK| CaptPRRE84o2, Ahe Sglidosend nduced

current was 52%°8sqR1 7%sEn Arfrdweyr thanighe bwa’ywem@g&h masggbgerved in
oocytes MICDIO\/éa ex(pre55| Sgl.tl on its own (fig. 2). 15 [0050] The
effect of Sg &% ni'fat ed T3d8D, S29¥BERB w}(‘%‘F@ wpre | BXPRESSIBMI es of
experinents, OEXpr esgjethe rof w&ledd4s@klow§;ﬁ@d N | eftheby g26c85eD. 5% (N =

42 th t t ut 308D S473DPKB ™20
Si )gnl fi caﬁltolr;e?‘sqsﬁlccree se‘bnfeﬁb IGLPE:JC&IE% %%Ige% § réht (Rn= 4Byt EBakhigh were

expressi ng Sgﬂxl+b91%1im4e hﬁuﬂ%ﬁtb@ eo%kbs@@@dh@@eﬁﬁﬁﬂuihﬁneBBDgEegf 4
Nedd4-2. In o us_ _0oc exp si ng, T308D, S473DPKB an
Nedd4-2 togét rlec% W S‘é"ﬁ’ lW\%Cbéﬁc&gg ﬁ&’& d &bt rert hed3%5mess. 5
18.2% (n = 27hhahi gherovhgnes hehtohr @t ibrenXenopitscaboyi s YhLeD weke
expressing S f| 00511 In arabl e manner to that
of T300D M?%S{Qépandhﬁgg t%’&ksf) s?FHﬁFéE“SBtPhe él S5 duckaScur rent
and revek8ed itnsh: asfcf @‘ClIthOfS Néﬁemmos'léhe gl ucose-i nduced 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 $§©$3)t Hah a Hugfiheosee s irticefl expeentenns, Xenepisoboeyses whi ch

o S S e OV R A o LR 0
|g|C by 77 AFHR) g guege tested in~ addition to the constitutively
15 active 5422DSgkl (SD). The glucose-induced current was
increased by 55 * 12% (n = 44) by coexpressing ®'*?Psgk1,
by 117 * 16% (n = 16} by coexpressing Sgk3, and by 101
* 18% (n = 24) by 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 *'?®Sgkl (+48 + 11%, n = 48), of Sgk3
(+114 + 26%, n = 16) and of PKB (4107 * 20%, n = 24).
Once again, 5gk2 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 polymoerphisms of i
the Sgkl gene was correlated. The average body mass of

30  twins which were carrying the polymorphism E8CC/CT; 16CC

amounted to 26.7 * 1.4 kg/m* (n = 13). This value 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 E
Sgkl, S5gk3 and PKB have a strong stimulatory effect on |
Sgitl. The increase in Sgltl activity accelerates the



“10.6 nA (n = 18). In oocytes which were expressing Sgltl together with Sgk
~and Nedd4-2, the glucose 5 induced current reached 60.5 9.9 nA (n = 18),
"that is 61 21%nore than the corresponding value in oocytes which were
only inject e®@OnOBY 199206 and 126 23%-mpre - than in oopyeespyRi/68ghad been
injected with Sgltl and Nedd4-2 nRNA. In these experinents, tée current was
10 i nduced wi.th 5tnwlqluco§e. g0053] In_a further series of experinents, the
i soforms  of *8JRSHIEL SgRESYRATEGR3, A5 welMcg§epr obefh kithede BthePKB),
were tested iconaddittriaoicro ¢hegianskit Ut vehy plasaat i Me. 42205 ki L6SD)
The g glucos%-inggfed %Hnrent was increased by 55 12% (n = 44) by
coexpr essi ng “&F25Ddgkl 1M1y 119723886 ( nthe 16)° IRA e ed8PRG 18gkaNdand by
101 ;r 18% ( m]pferm)y bsyt'xlrmm@u:@ssi:hg I?i@;oswnjildcgu Sgkflﬁgddgoml st@tpstically
significant effect. i co ressi ng 20 d4-2 | owere ucose transport
oy 23 4o (nt2o90r O e e e S Hoh G3 rf by o4 Hel aden e BRa
coexpressi onact 84220%gklce(.+48 11% n = 48) , of Sgk3 (+114 26% n = 16)
and of PKB (+107 t 20% n = 24) Once again, Sgk2 had no significant effect.
25 [0054] In order to investigate the functional relevance of Sgkl in the
regul ation ofl08§kt| Taed stodiiwe ghitth ttheindathmdrmssed tilenhof ¢ b NSaROSSEssi ng

pol ynor phi s -Sakl _ge s correlated. The average ho mass of 30
tw ns mhichnagggmggpgﬁﬁﬁb ?%éggoﬁgho?5ﬁPgﬁ?éﬁgxfo§16égeVgﬁ88nt H29 26. 7
1.4 kg/ P (npreggpre Thi @lval gonnectsidgtiof acanthy rhbgher meBs0i0a@8) .t han t he
correspondi ng average values (23.3 0.2 kg/n2, n = 263) for the twins as a
whol e. 35 [0055] Taken overall, the experinents denonstrate that Sgkl, Sgk3
and PKB have a strong stinulatory effect on Sglti. The increase in Sgltl
activity accelerates the



‘mb 03/102206 - 24 - PCT/EP03/05847 intestinal absorption of glucose such

that the concentration of glucose in the plasma increases nore rapidly.
“This increases the rel ease of insulin and thereby stinmulates the deposition
of lipid in a#PpB3é18220§sue. On the otheb hand, inhi biborsEsdsfassdT

counter- act corpul ence.

[ 00561 The studies with twi ns denonstrate that the

sanme pol ynor phi smwhich i s associ wth el evated bl ood 10 pressure is
al so connected to a hi gher body na%%&%n ﬁ 3/ 102206 - 25 -
PCT/ EPO3/ 05847 Patent clains 1. The use of at |east one substance for

detecting the_ exp#gssi apd/ ar. f jon of activated and/or 5 inactive
Sgk, in garti gul arﬁ%gkll%gend?gr_%§gkg$%%n5’f1§r %tadfh%?o ‘oﬁled%e,t‘?%ld}s&tl cul ﬁr
Nedd4-2, for the bbep©§ér©ESdpagﬁo§Kng dhaeaa@? wm<ﬂtﬁ?$?tﬁﬁigﬁdﬁgﬁd Wi t
di st ur bed =gl ucose t. .: The . as. cl ai i
characterfged in %%§?§$ﬁé sﬁ%gtan%%.igggflf%%%E dﬂ§g§95§1 ﬁ%% f%%ﬁﬁ' t he
group of anti bodi e8ndher niiiBot pddgor3. Nade, use a?aCtanggFerdadﬂ1?'1 or

laim 2, charac- 1 er-ized,,i t _dSey.i of ;anti bodi es.which are
di rect . Pof ofthi %d{ebdggﬁd?gr%la nrg%q%ﬁho?ﬁ%?%%ls sgaﬂl\gﬁc&rq n Sgk,

di rect ed agai nst phosphoryl-at

unphos-

in particular Sgklasan@lefkedgksth pikBsamdped dkddosentpanspontar Neddd-2. 20
4. The use as clainmed in claim3, characterized in that use is nade of
antibodigi mh%ch are directed against at |east one phosphoryl ated and/ or

yl &

unphosph

ed ki HaséS€ondensdeideguente cliaimd pacha catbe r aneGgkin

consensus sequencethiat ahbleddbspaatei Ns iy paELiculaL EﬂngﬁgNSdQ%b%

protein. 5. The us
characterized in t

it

s clained in one of the preceding c

ACOYRa3t PhelPRAES ofditncleotides.

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 seqguences in Sgk, in 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,

30

35

characterized in that at least one mutation, in
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
nedd which encodes an S$Sgkl consensus sequence 1in
the Nedd protein.



" 30 particular an inactivating nmutation, is detected in Nedd, in particular
.in nedd4-2, in DNA, RNA and/or a Nedd protein froma biological sanple, in
_particular a sanple froma patient, with the nutation preferably being
present in aWed@d H02F0&B5 nedd whi ch erzgodes an Sgkl porgEP9BFOSEATENcCe in
t he Nedd protein. WO 03/102206 -- 26 PCT/EP03/05847 6. The use as cl ai ned

in claimb, ara ri i t e mutation s s33aDNedd4-2 and/ or
5444DNedd4- 2?6h'7. %%‘Ze uéggasargcl é?%%’é‘% n ecﬁ)falfnhg’pr%t?e‘?ﬁ%tQQHZﬁ in g
characterized in tiat dhed satatome mst at’P Medddn 2pantd/oul &t Aredaet-invat i ng
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 froma
bi ol ogi cal sdnpl e Then usk) grarcixined o sampl ef f thm arpatdeny. c8aifbe use as
clained i claimT, aract.erjged,i t.hat . t tation i 422DSgkl and/ or
T308D, SAT3DPKB 15 37 The use ééj; g?a{tr?eaf]i Eriltonqgeaor%t téré plmeugceagilr?dl’cl al'ns,
characterized i n Pgattitthd adi stmsestavetihe museabohi c isyndktoaeted nin

parti cul ar obesi t 4, 10. 5.0 ggihod,for diaqns ng, gy edi gpesi tigns 1o gbesity,
20 characterized in that at |east one pol yhorphismis detécted in sgk, in
particul ar sgkl af@nér S@k3FKB, geneDNor BB, awdithr i anpdigh cpratensdd4- 2,
and/or sglt, in palicqul pESYddreidp #lomThe B?&Pc%ii@& cls%@cé in;glaim 10,
characterized in that the polynorphismis a single nuc]Feotl € 'pol'ynor phi sm
(SNP). 10 The nePRéd 18 1@raidnsSdmiPd &cl1f&om PO peti€ngi-m 11, 30 characteri zed
in that the polynorphismis E8CC/ CT; 16CC in sgkl. 13. The use of at |east

one active ¢ ou for exerti .an effect_on glucose transport, in
%Wp %ge use as cfglmed in claimQT, charactegized in

that the mutation is °%*PSgkl and/or T8 $4730pkg.

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 c¢laim 10 or claim 11,
30 characterized in that the polymorphism is
EBCC/CT;16CC in sgkl.

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

transport.




.35 particular intestinal and/or renal glucose transport. WO 03/102206 - 27
_PCT/ EPO3/ 05847 14. The use as clainmed in claim 13, characterized in that
the active conpound exerts an effect on at |east one Sgk, in particular

"Sgkl and/or Sk3p3/poezes PKB, and/or anpeffect on at %Oﬁ% 5in

particul ar Nedd4- 2 15. The use as clainmed in claim 13 or
characterized in that the active conpound is directed against an Sgk, in
particul ar Sg- anth®r u3e Sgk3clanaedr 1PKE dl or3.a Neddacterpaedi duwl ar

Nedd4-2. 16. The usga@stgkaidmdijd epgpBhinal &E- 3 LR hagactgrized in
that the active co ound is 15 direct ed a}éal nst activat (j:)e?ﬁsfeclctnhlﬁl Eagrs

regul ators and/ orl$3 Bt o§iPCal SBKecuks 0P I Ciid aggkSokh E{Tai/t@JCuISQﬂ(-?of Sgkl

and/ or Sgk3, and/ Qinc?)@moran@/é\?dgn Lprpatt bgukar 1@5@@'40%\9 4:17 The
use as clained in one of clalms 13 to 16, characterized in that t é active

conpound Ps a pol hiRI ot T liedidi%s erabl y encodes a peptide, in
particular a polypeptide. 25 18. The use as clainmed in one of clainms 13 to
17, character zed in that the active conmpound_is a peptlde preferably a
pol ypepti de. THE us¥@s 2f ai ‘Fri,%ll??ngcl a'm €F¥240 ¢Pai Rr1scladeg 1

characteri zed in tdwgtratdfleepﬁmd deigxethst antBEf egbt 0Pet he oRYPLASSI qrg, and/ or
function of an Sg nd/ or Sgk3, and/or PKB and/or a

t | S
Nedd, in particul at* %tu%?rzaé%n%% ‘%héggséﬁspé SEBIAFnSEeké 6P9¢PEi ms 13

to 19, tharacterised, nadrbtort heKact and/oconpaumnikdd, a in' Spallk illecul ar
conmpound”, prefer a}\péa/d@_z"_srral | WD 03/102206 - 28 - PCT/ EP03/ 05847

l6. The wuse as claimed in one of claims 13 to 15,
characterized in that the active compound is
15 directed against activators, inhibitors, regulators
and/or biological precursors of an Sgk, in
particular of Sgkl and/or Sgk3, and/or PKB and/or

a Nedd, in particular Nedd4-2.

20 17. The wuse as claimed in one o¢f claims 13 to 16,
characterized in that the active compound is a
polynucleotide which preferably encodes a peptide,

in particular a polypeptide.

25 18. The wuse 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 c¢laimed in <c¢laim 17 or «claim 18,
30 characterized in that the peptide exerts an effect
on the expression and/or function cf an Sgk, in
particular Sgkl and/or Sgk3, and/or PKB and/cr 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



"mol ecul ar conpound" having a nol ecul ar weight (MY 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 particular Sgkl and/or Sgk3, and/or
PKB, and/or 0 M3/ xE2206 | east one Neddig 4 n particul poresddd /dsgiam
particular for the purpose of preventing or treating diseases which 10 are
connected with dis(yigqglgiucose abéprﬁtion. 22. The use as clainmed in one
of clainms 13 to 21" Charfct e?TReY ¥ n tARLNEHE Fetreelasnpsdadti M | east
one ki nase i nhi bi tafr < pr@&f®rably stauro 15 sporine and/or chelerythrine, or
one of their analogs, and/or at |east one |igase activator. 23. The use of
at | east one active conpound for exerting an effect on, in particular

i nhi biting, 20 .at Treastisenea$giclanidient PKB,omadloar &Daiexersi ng ap,effect

on, in pagticular ' i 1| t ne_Nedd, for the purpose of
pr oduci ngga dr ug ocrchtdarrggptﬁetallrl%cdeu ?cgtﬁg%oﬁg%s?%?bﬁéf GPMPPELE; ﬁ&gﬁpéééses
whi ch are connect &t wiadsti ster Bgd#, glinc gser t 251 tamansgiol t and4or TRgkase as

clained in one of i to .ch jzed_in.that the diseases are
the netabolic syr?glrcgjrge? ?%Bbaraﬁéc/t?lrarg%ar@ﬁ%/%s 361C2§.ea’ﬁrre U Q@ggl'ai med in
one of clains 13 tig 2@artivrkat erieddd 12, t haw tperattiuvercofmpoundhe

stimul ates at |easfy QRRSIKs IR Sgkl or. Sgk3, . and/or PKB,
and/or inhibits at%tul east 35 oﬁre} Neélg%ﬁllll&na%]ér g?galtgggjm%lﬁgafé? o?"gtlﬁé pur pose
of incred8ing gl uddge AXERPEE with pHratiwlied Florcosenateasipig drhe

bodywei ght of aninmals. WO 03/102206 - 29 - PCT/EP03/05847 26. The use as

clainmed in cl %i m ZEB, characterized in that the active conpound is at | east
one Sgk 22. The use as claimed in one of claims 13 to 21,

characterized in that the active compound 1is 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 c¢laimed in one of claims 13 to 20,
characterized in that the active compound
stimulates at least one Sgk, in particular Sgkl
and/or Sgk3, and/or PKR, 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.



“activator and/or PKB activator, in particular a growh factor, preferably
I GFl, and/or insulin. 5 27. The use as clainmed in claim25 or claim 26,
_characterized in that the active conpound is at |east one stinmulant of the
transcripti ofW®f03GA22%,md/ or sgk3 and/ &9 & gene for PERT/BroBonsdey at 10
| east one gl ucocorticoid, mneral corticoid, gonadotropin and/or cytokine,

in particul aro G- 8 i.ag i ¢ Ki.t i ch rises at | east one
subst ance for’ 6;Ij-'et g%r%%nrglstéh%sgx%?%%&slfg%nlgn%mi ’unEﬁf‘BﬂcB‘FréE??ﬂvéﬁ’ed

and/ or inactive Sgiiat n thsar sicdulvar Sgliboand/ oisSgk8, lanulftor JHB aag or

Nedd, in particul Nedd4s 2, r, di agposi . _di.seases_whi ch are associ at ed
with disturbed gIa&LCcose :%Dr%ng%gr/tcg Z%Q.ar}%ﬁéfa&oégnoéf‘i PTG A atned i n
claim 28, charact®qwied fartdat pief«biaelas dGRT e diy ometrahol ire. syndr ome,
in particyglar obesity. 25 30. An antibody, characterized in that it is
directed against at |east one phosphoryl ated ki nase consensus sequence, in
particul ar arf 'SgkiThéonsEifsusas seglebned | hna featmp?bt ebn, ihapar Récul ar in

the Nedd4-2 prot @iHhra3® o3z AN gﬂtié}p@ﬂ[y, aracterized j at. it _is
directed against at rIeast ozne_unphosp or{?ﬁgte lsrnéasggmkg‘ﬁégnslu% ?Equence,
in particular an S§aStcomR@nsismudaglernle, tha & rRedd irstieinn, of nsgaidti cul ar

in the 35 Nedd4- 2ry/Qrei §igk 32anANodntd body. ¢Bar kLT Iﬁ%%‘%%ﬁgéﬁg i's

directed, . agai nst at | east one nutated kinase consensus 1022 -- 30 -
PCT/ EP031 05647 sed§dide, PRepardieshe@riaic sk canswrals sequehceid,in a

Nedd protein, in panadot@pim ity ¥eddAokine, 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, in particular an Sgkl consensus
sequence, 1in 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, 1in a Nedd protein, in particular in the
35 Nedd4-Z2 protein.

32. An antibody, characterized in that it is directed

against at least one mutated kinase consensus



“protein. 5 33. The antibody as clainmed in claim32, characterized in that
.the Nedd protein wth a nutated ki nase consensus sequence i s S338DNedd4. 2
L and/or S444DNedd4-2 . 10 34. A conposition, in particular a pharnmaceuti cal
conposi tion, WOrPI{E92206n effective quaddity of at | east/EE0S /ATI4E
conpound which exerts an effect on glucose transport, in particular

i ntestinal and/or uc nsport,_ a 15 where appropriate, a

phar maceutical |y a%:cgp%na%'e lo@i%:%%tialecn S350 ]co‘?fﬁb%einﬁ‘{?g YE%iSred in

cl ai m 34, charac- irerpzétedd phatetihe acti percoopdand iexeths ArdYd-ef fect on
at | east one Sgk of; PKB and/or at |east one Nedd. 36. The conposition

as clainmed in claim34 or claim35, characterized in that the active
conmpound exerts 25 an effect on activators, inhibitors, regulators and/or

bi ol ogi cak pregur Ky ol i eyl ar kl _and/.or. _Sgk3,, and/ or
PKB and/ olf3 a@NedZ?{§n%%rﬁtg?§glaé? Reabiey’ Egogé‘?%Tﬁg'c 3eCEEER 25 ol ai med
in one of claims 34 t6&hage, thhalNgshderpretein thidth t he ractadtved caripesed is a
pol ynucl eot i de whi g Juef.er abl )ée@‘_peqq.’ees a pept i deysenfny, a_rzlti cula%rgi%tr

o 37,

pol ypeptide. 35 38,,,IThe congosi tion as clainmed in one of clains
characterized in thatNedd4aétive conpound is a peptide, preferably a
pol ypeptide. WO 03/102206 - 31 PCT/ EP03/05847 39. The conposition as

cl ai mred w cl aqiTm 37 or clajm38, characterized in that the peptide exerts
an ef fecton the expredROn BN or $uncPrBhieRrlar 8gkphpampseutégradr Sgkl

and/ or Sgk3, and/ aorfithiand/ ebnprieddy idh pakkbeukhat Neddh-2 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 biological 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
pclynucleotide which preferably encedes 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.



*40. The conposition as claimed in one of clains 34 to 39, characterized in
.that the active conpound is a "snmall nolecular conpound”, preferably a
"small 10 nol ecul ar conpound” having a nol ecul ar weight (MN of < 1000. 41.
The conpositiWh @&/ 10280&d in one of ol @ins 34 to 40, pehaEpoByDISEaYd i n that
t he active conpound 15 inhibits at |east one Sgk and/ or PKB and/or

stinul ates at,d east, one Nedd. .4 e conpaqsi.tion as clained in one of

2. Th

claims 34 to3d4‘1, dKar aCPBPRSESIPR 113 t 24 Ve eBnpdihii® 3P0 &F | east
one ki nase i nhi bi tadra inpri erctd yastatied spor ¢ ner abdé opegheher gkBiicae or one
of their anal 0gs,, ang#%c@t Ieggte one Ii%ase actjvator. 43, The conposition
as claimed in one of TIaifs 3% SEPEESSHEr &E Z et PRt Pat °EhéPact i ve
conpound sti nul at é8yiat LeagtamwmnieSgike afdkdr KB andbek3, i Midids akpl east
one Nedd.-44. The ifi s.claijyred in claimad3,, charac- 30 terized in
that the 5acti ve cc??rjp%%z 9 sI\Peg{O%I éfs%ag:ﬁcel%lg raﬁeirafjaqf)_&r‘ and/ or PKB acti vator,
in particular a growh factor, preferably IGFl, and/or insulin. 35 45. The

conposition cl & i im 43_or i m.4 characterized i hat the
active corrpoﬁl??d i?HaEfdcc%r%é%tﬂo{r?en s?lgrrﬁ%%ggf épheo .t aaéc?i?)ﬂ‘%nggf Eg’gkl
and/ or sgk3 and/ or3% gBrerdaeRkRd prreftdrath| thet adWdl 08/ A622606nd 32 a

PCT/ EPO3/ 05847 | ea e i col i her al ti.goid, . gen ropin
and/ or Cf/t oki ne, i%lmgglti glhti%rgﬁ'?' cS?bﬁ%?ﬁ&niet ﬁo%cﬁeollra%grgd&ci na%gf?%nsgeni c
ani mal s, 105 excl udiRG R SOl exXmbing an nabeeaker i welghtd (Méposition
i n adi pose tissuesrchanagierized in that the expression and/or function of
Sglt, in particular Sgltl, is increased.

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

40, characterized in that the active compound

15 inhibits at least 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 c¢laimed 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



"10 47. The method as claimed in claima46, characterized i n that Sglt, in
.particular Sgltl, is over- expressed. 48. The nmethod as claimed in claim 46
.or claim47, 15 characterized in that the expression and/ or function of at
| east one SgWO iGB3/23Q@I ar Sgkl  and/ 2 Sgk3, and/ or PMBEHS f05@egased.
49. The nethod as clained in claim48, characterized 20 in that at |east

one sgk, in partic sgkl _and .and/or at. | east one gene for PKB,
is oE?erexprgssed.l 't Thiénr?eth gﬁgéglé?g%ﬁ% 9 TetMHs od cﬁ‘\l_&]g, 25
characterized in tdratadesterdmimedel ofr atyt @eaiste onen ged itviadu gr MEGER ] on of

sgk, in particular of sgkl and/or sgk3, and/or of a gene for PKB, in _
particul ar $S422Dsgkl and/ or T3080,s473DPKB . 30 51. The nethod as clained in

one of clai nd®6 tho S@ethear aéoeri zedodnc gt ttfraresqﬂrgssgoanamdﬂgr, a5 50
i f at le d j articular - i s _decreased. .
function gf a %ﬁ&ﬂﬁﬂﬂlgf g spar Lhgubar, %gggﬁn%yhalncrease rile of at

The method as claimed in claimb51l, charact ert? - truse 1's” mad
| east one inactivadtitig @epasibhoof lneddlinasearissutar cohirpedd4i2edi n

particul ar S33sneddf-hAandir SIS 2na/0r function of Sglt, in

particular Sgltl, is increased.

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.

4%, The method as 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 methed 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

partlcular 5422D T308D,5473DPKB.

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 S1, characterized
in that use is made of at least one inactivating
mutation of nedd, in particular of nedd4-2, in

particular “***nedd4-2 and/or °***"nedd4-2.




