Description Sgk and Nedd as diagnostic and therapeutic targets [0001] The
present invention relates to the use of at |east one antibody or nucleotide
for diagnostically detecting Sgk (serum and gl ucocorti coi d-dependent

ki nase), in particular Sgkl or Sgk3, protein kinase B (PKB) or Nedd (neural
precursor cell-expressed devel opnentally downregul ated gene), in particular
Nedd4-2. The invention furthernore relates to prepared pol yclonal or nono-
clonal antibodies. [0002] The Na'-coupled transporter Sgltl (sodium glucose
trans- porter) in the apical nenbrane of the epithelial cells is respon-

sible for the intestinal and renal r.anspor t of glucose. A dis- turbance in
(o) o 10 . .

this glucose transport can lead to f dis- eases such as obesity

and di abetes nellltus [ 0003] Thus far little is known about the regul ation

of Sgltl. A novel ulates the renal epithelial Na'

channel ENaC has F "?%F‘:@e %‘-’e ﬁ%ﬁ%’r‘ Faz@r48i nat ed by

the ubiquitin |igase Nedd4-2 and thereby prepared for internaliz- ing and
breakdown. [ Debonneville C, Flores SY, Kanynina E, Plant_ PJ, Tauxe C,

Thomas M, [ dheCPreRRRE HINVENtAOR: FelREeHrq diher usgept A loastcens,
Loffing J p t t i thelial
Na( ) hana) AR or AIZRIPEIIE AN 02 s hSHCIEA 1 YRRt SAF BUIESS5EE) |

Nedd4- 2 i samhappieoopirsi edid-dependeatebyna sakt i vrapedtibylahe gdr wm Saha,

gl ucocor ti ol . | qﬁ%%' %r 8 YEOY/AOT208 102z POLLEROILOSRAN dunased

(Sgkl) . seguent 'S ‘a po or 0O he Fena ep
Na' channeae{d}bﬂmentEQ$§ ébwm&eg&ﬁﬂi@d Berdneriretpaatt 1c2DOD, Neédubir2et Tak.

]2'888 xéﬁ _Jr: es T Bﬁt]an%re re s?LgateIEf’j‘Qg géegalrfedz (]?yclonacih 56 n%t- al.

clonal antlbodles.

[0002] The Na'-coupled transporter Sgltl (sodium glucose trans-
porter) in the apical membrane of the epithelial cells is respon-
sible for the intestinal and renal transport of glucose. A dis-
turbance in this glucose transport can lead to a variety of dis-

eases such as obesity and diabetes mellitus.

[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 ligase Nedd4-2 and thereby prepared for internaliz-
ing and breakdown [Debonneville C, Flores SY, Kamynina E, Plant
PJ, Tauxe C, Thomas MA, Munster C, Chraibli A, Pratt JH, Horisber~
ger JD, Pearce D, Loffing J, Staub O. Phosphorylation of Neddd-2
by Sgkl regulates epithelial Na(+) channel cell surface expres-
sion. EMBO J. 2001; 20: 7052-7059). Nedd4-2 is phosphorylated,
and thereby inactivated, by the serum- and glucocorticoid-

inducible



[ 0004] Recently, a study of twins has shown that certain single nucleotide
pol ynor phisnms (SNPs) in the sgkl gene (E8CC/ CT;16CC) are associated with

el evated 10 bl ood pressure [Busjahn A, Aydin A, Uhlmann R et al. Serum
and gl ucocorti coi d re ul at ed ki nase (SCGK1) gene and bl ood .1p;essure
Hypertensi on 2882 ©60]. [0005] TnZa general manm&rl/BEMER2847 e

proteins which 15 transfer a phosphate group to individual substrat es. The
serum and gl ugaeerstd qoi d¢ggpendentcddigmper(tSgk) wBaglorig nakly sdosed from

rat manmary car |no cells Firestone G Y Bi ol .
Chem 268 y(16)S 1485, [C%gsre%%“%?%ﬁ“é& Mg e ¥edo s yﬁ? AC,
Firestone A, Molsa Cetl .alBi 0199283 (ByehROB1-et2040, 129@@@ [COﬁﬁﬁ] e8gkd 1 was

originally clo S C ensj ti en bst e alL,
Ge Y, Muiyar Ag%%ga ]i?—apéeg pgﬁé%l}fg@are;%c[ﬁerr zg gn 0 r% é£a nove &%’n’oer
of the serine/ Chig@sivne tpregt er%%,ndé@rgemeetfaaﬁr y20@hl ch is
transcriptionally induced by glucocorticoids and serum Ml Cell Biol 1993;
13: 2031-2040]. A nunber of investigations have reveal ed that Sgkl is under

the 30 influend§06fla IRecgertnunberd ofst8idyhulaf [ ltalgsF, TGohersh®n Relgudtt i on

and physi ol ogi %@lrtraqlrless9lf18§§r lrhmclaébchcﬁ Uﬁ@?gﬁ&kﬁf%hgm's”d@@@s pratei fn ki nase
i sof orns. Science 01 Nov such as that of

the mneral coB@i%doi @%nfd{&g@YCTBﬁan&dvaaAe ?535196353{ar rbl#@flnoe{ev%‘?‘iﬂer
OC, Wang Jig BU%Qo%d lﬂf@é@f@ [Ehsj¥erray Rydiearce @uﬁ@hhhel i adt sgdi ym
channel regul ated al osﬁerone nduced protei n Sgk Proc g%ﬁél Acad Sci
USA 1999: 96: §§f4m2‘51@“ NIF 45 OERF &L SRR TRIMBLERS) 10t gen

PCT/ EPO3/ 05847 and blood pressure. Hypertension 2002; 40: 256 260]

[0005] In a general manner, kinases are proteins which

15 transfer a phosphate group to 1individual substrates.
The serum- and glucocorticoid-dependent kinase (Sgk)
was 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].

[0006] Sgkl was originally cloned as a glucocorticoid-
sensitive gene [Webster MK, Goya L, Ge Y, Maiyar AC,
25 Firestone GL: Characterization of Sgk, g novel member
of the serine/threonine protein kinase gene family
which 1is transcriptionally induced by glucocorticoids
and serum. Mol Cell Biol 1993; 13: 2031-2040]. A number
of 1nvestigations have revealed that Sgkl is under the
30 influence of a large number of stimuli [Lang F, Cohen
P. Regulation and physiological roles of serum- and
glucocorticoid-induced protein kinase isoforms. 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-Téth A,



Canessa C, Ceaveland ES, Aldrich G Fejes-Toth G Sgk is an

ai dost erone-i nduced kinase in the renal collecting duct. Effects on
epithelial Na' channels. J Biol Chem 1999; 274: 16973-16978; Park J, Leong
M., Buse P, 5 Maivyar,_AC, Firestone G., Hemm ngs BA: Serum_and gl uco-
corticoid-i nduypbﬁé/ﬁpgggé (Sgk) is a target”of the PI é’pl?l/ﬁfg’é/@trﬁsrﬁjl at ed
signaling pathway. EMBO J 1999; 18: 3024-3033; Brenan FE, Fuller PJ. Rapid
upr egul ati on otansesama@nd pacorand i Eo| danegulcat el kisbse-tSgk) cgerse k10
expression by corticosteroids in.vivo. l. _Cell .Endo- crinagl. 00; .30Q: 166:
T35, 56: Cowl | ng SR BPRBSEORE L NEYRRENRr N ot Lot TEAT] ool lEttiny

gl ucocorti coi ddnegul @&tk ki nase oSgkle INRNA Ks® upheegalat ed) bpi G CBEmand

ot her proinfl t or di N man nul ocyt e J L oc Bjol.
2000. 67: 240- 29877 | Bl or aﬁsg%s%E?k)?é RPERIN DS %@“?ns%’?’u n-11 ke ?fowth
factor | GFL; bifaiyasulAith andrexidati b, steagdnigy iy: ofenusi gnal gleascade,

and by phosphoj Lt.al-3-=ki P13- ki has nd  phosph oC% siLko ependent
ki nase (Pdkl) E%E%§§gﬁl lgg%ﬁ%é%hé%rgﬁcf%%}éfi gﬁ %f ser %}p g%dlthg #
gl ucocorti coi d3-kégakated iprdedied |6imsd 1Rg Rprist - t BdBOadt ilvade 18:

phosphati dyl i nggbiide33-kigyastu smpdkaw@rbm.S-Wheggeah%@%ﬂewdent
protein kinase-1 (Pdkl) and pdk2. Biochem J 1999; 339: 319-328; Park J,
Leong 25 M., BSSEUP, BFyH1We9CH FesPotier e¥Ulperfli N E2e Seilim  &fde

gl ucocortipi dekpduekbba kiynasertSgkytesoadbariget viob.t MyIPlcell Endo-

o Kinase- st il ed s gugling parlsey | VERL) C1OPOL g SO0 L e
and 30 regul at Eaprekstuvn Bavek riuvgef anas gifuceenumi caidi-glededated kinase
corti FOi d-i ndqugk?r Otmqil\ﬂ% ki ri]gse'upB—irongQJE:'Lngte‘]d 18?/9; GM-CSF and other
proinflammatory mediators in human granulocytes. J
15 Leukoc Biol. 2000; 67; 240-248), inter alia. Sgkl 1is
stimulated by 1insulin-like growth factor IGFl, by
insulin and oxidative stress by way of a signal
cascade, and 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 {(Pdkl)
and pdk2. 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) 1is 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 (5??Psgkl)
35 1leads 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



344: 189-197]. The activation of Sgkl by Pdkl involves a phosphorylation at
the serine at position 422. Mitation of this serine into an aspartate
($S4221Sgki) 35 leads to a kinase which is constitutively active [Kobayashi

T, Cohen P: Actjvati f serum and gluco- corticoid-requlaje of ej

ki nase by agonygt ?%t/ﬁgtﬁo ctivate phosphét‘ll dyl i nositide %q&a}ﬁ%ﬂ#%& at ed
by WO 03/102206 - 4 - PCT/EP03/05847 3-phosphoi nositide-dependent protein
ki nase-1 (Pdkl 33-pand k2o sBitdcteerdeb @391t 339roB49n32&ings@0A7] Sdick) t hen,

two isoforns of, _Sgkl, . €. Sgc3y . have cl oned [ Kobayashi T,
Deak M Morri cé‘“ﬁ, lﬁda]fnzld %olﬁgﬁj% aj11fc§il!3999.%’Char a'c?ﬁérélezgﬁ?gh of the structure
and regul ation of two novel isofornms of serum and gl ucocorticoid-induced
protein Kinase. yBiyg h% 44-189-19 fAlL Lt e i sofor

protein 10 ki na{sO?OBqﬁ P C,e ar eeré'ct?v\;ét %Dbyrwasy%f ﬁgkki nafgé a ci(?gagﬁl

( Kobayashi ,5 T. Sg&rd @n,Peen 1obmedcifetzayashbf T, seam Mandlorrice N,

gl ucocorti coi dyregutghed ROt bhoki nase N A0 848 Ut cAEt vl &ture
phosphatidylinositide 3-kinase is nedi ated _by 3-phosphoinositide-dependent

protein 15 ki Rase- 1€EPBRY} CBndoPDKIC BNE¥REm 3 5033931908285 r¢D008 " The
ai mof the inventicerdrt il@iRI-QHARdPOVEbrodieagnoskiifaard t hgrapeehi ¢ J.

applications faqr t r | at i of glucosg uptake. It is furfhernore an aim
20 of the i nveﬁt4i4oﬂ%t961§%gvi deA%g]pplt?}gﬁef‘? onsd§ihi AT REFEase 2%he BiTUywet ght

of ani mal siby nKegulsat ing(RKRICOSErdphakevate@0®9) vy pofsipagl wirndsdhasndeen

25 nact | vat es *EHQ G It bot AT ReSh B uchee. Ot PanBEOredt S t0hnd
that this effeckerium-suppdesseddnprticoid-regulated protein kinase by
agonists that activate phosphatidylinositide 3-kinase 1is
mediated by 3-phosphoinositide-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 Fherapeutic 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/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



Sgkl and/or Sgk3 and/or PKB. Since accel erated glucose absorption pronotes
t he devel opnent of obesity, for exanple, it follows that Nedd4-2, Sgkl,
Sgk3 and PKB 30 play a causal role in the devel opnent of obesity. By neans
of detecting Nedd4-2 and/or Sgkl and/or Sgk3 and/or PKB, the cause of the
obesity can, for exanple, be identified and treated or prevented by neans
of appropriate therapeutic and prophyl actic neasures. The 35 obesity, and
al so the hyperglycem a, which are induced- by accel erated intestinal glucose
absorption also favor the devel opnent of diabetes nellitus. Finally,

si nmul t aneous dysregul ation of the renal Na4 channels 5 would result in the

devel opnenj,u@l PyReIt eiSicR. aEheSbinentYREhypé LA HbANGLEES{evRlpent  of
di abetes nmellitus are key features of what Is termed the metabolic

syndr one. t(é@@i@]‘l mvféleséley?lpplﬂ¢@¢l<2ﬁ/\/§itahate$ it 1l itusn age ke | feataires Sgk3
and/ or PKB.4 n r “egﬁﬁ Lnhibi.ti-ol f enal and intesti- nal Na

gl ucose tPgnggéth? 0] Ff?881@%g%%€ﬁgagxaﬁgsm%he obj ect according to the
invention is achieved by the subject natter of the independent clains 1,
14, 20, 21 and 22. Preferred odiments are.specified _in the_depend- ent
ol ai e THOOGEY R RS, Lhe EBFLPHE GRthoPBHYL S Ao R0 STeaand fih SEHa
deSCF'DFI(Hﬂdbbrrﬁiﬁrfﬁuﬁarn(QQQ&L EENiﬂHT%&ﬁ&bﬁno£|@héﬂiehhﬁ HhE& £Hté§tiL?aSt
one antibody or .  nucleotide for detecting the expression and/or function of

acti- vat &@laNal gluceset FHanePSfer iS9lparticul ar Sgkl or Sgk3, PKB or Nedd,
in particular Nedd4-2. This thereby al so makes it possible, in particular,
to di agnose di seases which are associated with disturbed glucose transport.
For exanpl(@0ltherarridiogylyvwhtbh ¢kieati rgcordingdingtheSghivensits, isPKB and/ or
Nedd4- 2 C%%hQEVSHp£§W@ﬂL subject matter of the independent claims 1, 14,
20, 21 and 22. Preferred embodiments are specified in the depend-
ent claims. The wording of all the claims is hereby incorporated

into the description by reference.

[0012] The invention claims the use of at least one antibody or
nucleotide for detecting the expression and/or functiocn of acti-
vated and/or inactivate Sgk, in particular Sgkl or Sgk3, PKB or
Nedd, in particular Nedd4-2. This thereby also makes it possible,
in particular, to diagnose diseases which are assoclated with
disturbed glucose transport. For example, the antibody which is
directed against Sgkl, Sgk3, PKE and/or Nedd4-2 can be employved
in a detection method which is known to the skilled person, such
as ELISA (enzyme-linked immunosorbent assay). In these immunoas-
says, 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/or PKB)} is bound to
a support substance (e.g. cellulose or polystyrene) on which im-
mune complexes are formed following incubation with the sample. In
a subseqguent step, these immune complexes are supplied with a la-

beled antibody. By means of adding a chromogenic substrate to the



in a detection nmethod which is known to the skilled person, such as ELISA
(enzyne-1linked i nmunosorbent assay). In these i mmunoas- says, the specific
anti body (or honol ogous test antigens in the case of antibody

determ nations) which is directed against the antigen to be determ ned
(e.g. Sgkl, Sgk3 and/or PKB) is bound to a support substance (e.g.

cel lul ose or polystyrene) on which im nune conplexes are formed foll ow ng
i ncubation with the sanple. In a subsequent step, these immune conpl exes
are supplied with a l'a- beled antibody. By neans of adding a chronogenic
Substrate to the 6 reaction mxture, the imune conpl ex-bound

enzyme/ substrate com plexes can be visualized or the antigen concentration

in the sam ple can,be ascertai,ned by phatonetrica det e nlnln the |nnune
conpl ox. bOUAF S ABePiER S recthsy OBHPE, PP A FoLra R SEORhORRE

activity. predls @aﬂybmismde@b@yethétaﬂtigahsao@@&sﬂﬂ@tqon Rﬁrtﬁélesam-

di agnostic detection, to use nucl eoti des, eartlcular ol i gonucl eot i des,

whi ch are RIf (S5 Bef BFCRFERARAHEY PRPTAEHRICELLEsAP THA DG Fher HEwinchai n
reaction, @on?ﬁl@y-bbahavfam eGiAyvRR sOby cSQt‘ﬁa’rlf'x%NA Se@ﬂﬁdaQﬂs”@@%mn

nDIecuIar genetic nethod in which particular ments are anplified
selectlveIQHZXNﬁJPEF1PF§Yer%ﬁuﬂiﬁQ§dylW@@F%Qﬁedsﬁh@W%ﬂnhtbéélééSQWEQ§$l§ﬁé:

directed AgAIRS o3hahoastc At BBOSRICHY ke ru BNl ladiNPlaoplRr HaLed

klnase consensus sequence 1 n the dd protein. Tn this conn tio
"consensusokiarpraicdedtides o Welamdeessobthbhe ﬁeanprmwxdﬂag,aﬁpnoeaammﬂe

seauences Wieh ' s Deesube hals phlecoly tIequhDARRS L At abou Sl ST e(9)

of the phos consensus sequence 1n th pro einis
parti cul ar$g/k1pr effoer egdmple, thy sweanst ekta nMdl@td]lattgersetwlcsmephsdi bb e t hat

|nact|vat| tations,in e Nedd roteln rtlcular n the kinase
Loocentas SR RE 2 PRI DU sodighsC ots ey s RABR S HEve et ot adt

Furt hernore, an
[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 connec-
tion, “consensus sequence” is to be understood as meaning the
amino acid sequences which 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.

[0014] It is also possible that inactivating mutations in the
Nedd protein, in particular in the kinase consensus sequence
(e.g. 5%%%Nedd4-2 or 5%*°Neddd4-2) are detected. Furthermore, an
activating mutation, for example $*?¥°sgkl and/or ™3°%°-3¢73pgp ig
detected in the DNA of the patients. In a further use, corre-
sponding mutations are detected in the RNA of the patiehts. Fi-
nally, corresponding mutations are detected in the Sgk, in par-
ticular Sgkl and/or Sgk3, PKB and/or Nedd protein, in particular
in the Nedd4-2 protein, of the patients. Either suitable antibod-
ies or suitable nucleotides, in particular oligonucleotidei,are

usede as probes for these detections.



activating mutation, for exanple s4220Sgkl and/or T3090' 9473DPxB i s
detected in the DNA of the patients. In a further use, corre- sponding

mut ations are detected in the RNA of the patients. Fi- nally, corresponding
nmut ati ons are detected in the Sgk, in par- ticular Sgkl and/or Sgk3, PKB
and/ or Nedd protein, in particular in the Nedd4-2 protein, of the patients.
Either suitable antibod- ies or suitable nucleotides, in particular

ol i gonucl eoti desl are used,C as probes for these detections..- 7 0015] The
di seases which are associated with di stufbad gl ucose transport and which
are to be diagnosed are, in particular, the netabolic syndrone or obesity.
[0016] The invention furthernore enconpasses a nethod for diag- nosing

pr edi sposi 8¢bls Ther ddseparendel @y aglbedpsgciatsds wdithgAbstyrbedsiiiedses

part 1 oul ar (PR Spesun SRR ED PE ARSI R e,
In

and/ or in msetaholiic pandirome avr syesiity.-Particul ar preference is given,
this connection, to detecting the E8CC/ CT;|6CC pol ynorphismin sgkl. This

pol ynor phi ' j,- rectly.correlat with the body mass_.in such that it
o o P e SRokhk &0 AR SRR  chidBatRes TR erh B Fory iR o

cor pul encenoding preldiepbalit donstfrdeorpul @ncesSNR EBesItyi MHDeO@i8gnastia
second SNP (T-}C). which is | pcated at a di stance of 551 base pairs fromthe
donor st NETRAT Gif GhagRCERBSA Hothaheat LAARSs ON6f DALYRREANIGN: b8 r €pondi ng

pol ynor phi g8@; e Pri6f @g&NCEni Sar@i MARxt 9ok igyk D! 9adaf OB arpr PRE| at e
experinmental animals or patients and using the genetic materials which are
cont ai ned Ndterigl parsigalar g 12he agddoente @ltyhéncpaFekpuiadi Aglsite by

means of appro; %ft;e SRALLOLLD Y Oy R¥nYS] helnABEROLS, W L ehgthe

skilled pe?ggﬁﬂﬁg' aﬁi%iar. Asi egﬁroﬂfb+gg:, aIFnotEer bﬁ%%?ﬁf%gf s%nples

f r om whi chtiyeRAGG/ QTatlléELapotymotphiispoiat #gkl. This polymorphism is di-
rectly correlated with the body mass index such that it is a par-

ticularly 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 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 sequencing 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.

[0017] It is furthermore described the use of at least one active
compound for exerting an effect on glucose transport, in particu-
lar intestinal and/or renal glucose transport. The glucose trans-
porter Sglt, in particular Sgltl, is preferably at least par-
tially 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
$gltl. The active compound



are also in principle suitable. [0017] It is furthernore described the use
of at | east one active conpound for exerting an effect on gl ucose
transport, in particu- lar intestinal and/or renal glucose transport. The

gl ucose trans- porter Sglt, in particular Sgltl, is preferably at |east par-
tially 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 $gltl. The active
conpound - 8 preferably exerts an effec on at least one Sgk, in particular
Sgkl and/or Sgk3, and/or PKB, and/or an effect on at |east one Nedd, in
particul ar Nedd4-2. The active conpound is preferably directed a alnst an
Sgk, in pd?lteif@ﬂaérlysgk?r‘éﬁcﬁﬂbrefgggg onrRly dreasprprantSlor i@ Reggicy

par 1 oul ars i dfiagor! SqRIotiRt ol Bke [ o/ RTASLBOL, deiGeaabhy &Qgpound i's

directed a st actlv tors, |nh|b|fors regul ators and/ or bi ol ogi cal
precursorst\leﬂd,annSgthlﬂulq:rari\terddél-&r Pie Sg,mw&ndbmporsgkas amdferaltlB and/ or

a Nedd, in par tlcuL9£SMddA§1gi(ét %go&g%%l&lar Lergn %n‘gg%rre?]tld/the

active co por ynuc ucleo or exanple
conpri se aKB am\rdl/senseNe@zm,uerm@a\nmcwhllmIemeeﬁmes OInIa‘l’m’dheirSpt'bEeEI(qiﬂ ession

of at Iearéﬁﬁpe of saﬂ rot ei ns. not her referred embodi, nent t he
pol ynucl edt 1BREGdeE" S tﬂtved§°m8?‘é? r’afblcﬂ}r& 5872 MSte 2CT i E HOT i s

pepti de exmﬁllumoe@ eié@@lawrst RAdespriessidyl candpeécufduiat bgnanf sgl, Sgk, in
particul ar and/ or k3, and/or PKB and/or a Nedd, in particular
Nedd4- 2. mﬁzt%fwﬁrereoft% LAnd/er S8kho AT/ PKB s/ 35 éf Nedsy yiBePar-
peptide ore@mpQlyReRlide. which exerts an effect on the expression and/or
function of said proteins. The active conpound can be a "small nol ecul ar
com pound", preferably a "small nol ecul ar conpound” having a nol ecu-

[0018] In a preferred embodiment, the active compound is a
polynucleotide. This polynucleotide 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 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. Furthermore, the active
compound can itself preferably be a peptide or a polypeptide
which exerts an effect on the expression and/or function of said
proteins. The active compound can be a “small molecular com-
pound”, preferably a “small molecular compound” having a molecu-
lar weight of < 1000.

[0019] Depending on whether the aim is that of treating diseases
which are associated with disturbed glucose transport or whether
the aim is to increase the bodyweight of animals in connection
with fattening, the respective enzymes have to be affected in
different ways. For the purpose of preventing or treating dis-
eases which are connected with disturbed glucose absoxption, the
active compound should inhibit at least one Sgk, in particular
Sgkl and/or Sgk3, and/or PKB,



| ar wei ght of < 1000. [0019] Depending on whether the aimis that of
treating di seases which are associated with disturbed gl ucose transport or
whether the aimis to increase the bodywei ght of animals in connection
with fattening, the respective enzynes have to be affected in different
ways. For the purpose of preventing or treating dis- eases which are
connected with disturbed gl ucose absorption, the active conpound should
inhibit at |east one Sgk, in particular Sgkl and/or Sgk3, and/or PKB, - 9
and/ or stinmulate at |east one Nedd, in particular Nedd4-2. Since Sgk and
PKB are kinases, kinase inhibitors whieh2are known to the skilled person,
such as staurosporine and/or chelerythrine, or at |east one of their

anal ogs, is/are suitable, in particular. Since Nedds are |igases, |igase

activat or sy foys Wirlidlh 8t é 0st Stda8# ahkNGedd NaM phReSEu BOF INRIQICIROYDESe ar e
preferably used for producing a drug or_ a pharmaceutical conposition. The

di seases wigk gk FKBoarpekinaififed kipaspr biibdisiopst Wl @etaliso mewayRerdhee, in

parti cul ar i 02 f i . 10

above- descsr}flglg%% %‘f‘é@%ﬁf i %%lcrlorast %@gﬁl?ﬁ%ﬁ‘gﬁﬁ%?ﬁggggsaﬁ %‘?it@}%&{lﬁé g?;aﬁ s to
| oner gl ubessy: ton@nsforheinrmnainosasaesy argl adcebles abs manticdudarexdimte for
t he purpo increasing_the i i L CON-_ N ion_wth
fatteni ng?ﬁ?és)‘jst grﬁe%égﬁf’gf‘/’e?jlf%%ygg!{t?g%t%%sn%%&n IJ:'?1[:)£r\]£eb’fee?%tﬁ f%gh“nﬁ ates at

| east one Sgdn. iTheper bttivarcd@gidunasdape piSfflerabapdissd AiKE, paedioing ndi bits
at | east one Nedd, iH garticu- l.ar. Nedd4- 2. S&%nulatin Sﬁ#L, for exanpl e,
resul ts i AN @PE 3 PhpgPacsHiAfiad COBPAT: THIR bitPEddiaRFe s M SPnarer 101 eadi ng
to the breakgdeeneaf akbepad £6:050 vt KRBSPOL4Y]1 190Ishhabehdg delayedcuTdis in
turn results in glucose transport being increased. In a preferred

embodi ment®PaH&Yact i ve conpound is at |east one Sgk activator

(0020] If, on the other hand, in contrast to the above-described
prevention or treatment of diseases in which the aim is to lower
glucose transport, an increase in glucose transport, for example
for the purpose of increasing the bodyweight of animals in con-
nection with fattening, is to be achieved, the active compound
preferably stimulates at least one Sgk, in particular Sgkl and/or
Sgk3, and/or PKB, and/or inhibits at least one Nedd, in particu-
lar 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
turn results in glucose transport being increased. In a preferred
embodiment, the active compound is at least one Sgk activator
and/or PKB activator, in particular a growth factor, preferably

IGF1 and/or insulin.

[0021] In another preferred embodiment, 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,

nineral corticoid, gonadotropin and/or cytokine, in particular

TGFB.



and/or PKB activator, in particular a growh factor, preferably [1GF1 and/or
i nsulin. [0021] In another preferred enbodi nent, the active conpound is at

| east one stinulant of the transcription of sgkl and/or sgk3 and/or a gene
for PKB, preferably at |east one glucocorticoid, mneral corticoid,
gonadotropin and/or cytokine, in particular TGO 10 [0022] It is
furthernore described a diagnostic kit. This kit conprises at |east one
substance for detecting the expression 1and/or function of activated and/or
i nactive Sgk, in particular Sgkl and/or Sgk3, and/or PKB and/or Nedd, in
particul ar Nedd4-2, for diagnosing di seases which are associated with

di sturbed @loyn)ceseid ransRethord M lirigages flgmBseioranl y Mig wetabolic

syn- drome, in particular obesity. The kit can,” in particular, contain
ant i bodi escamaieesobt goraat ovei dubstancaldorcdenecting ddver exporgsidmg

proteins aa’h{%%& @Hﬁé@%&n% ' g% 1 GOF o XA 'hQSéf‘vé"B '1430‘1'&1‘35 r c%t Ir .
ol i gonucl eot''dés " can be use For anal yzing the guantity "an For-ac I'vity of
the di fferSsgkl pndternSolar, emzlyoesPKRtandy druNeddheimpar tdlcsdapoSsddd-€,t o

detect corresponding. nutations in the enes. The reader Jjis referred to the
Formmi ni ng 355 CLPEEPHI A AR PRI LD AR RIPEPRRA P b A oS SFUERRS ity
[00231 | n i@l tr@AshOrt Nithe GiGebB¥ENAD HreficPAPES SOfe Meltiabadiessymhi ch are
directed ggginst_at | east one phosphoryl ated ki nase consensus sequence in a

Nedd prot éemeThis RaFlealeanSERSLEY scthqgidhicEal s PhPassdqents: vFIRins
phosphorylghedoRyed £04/d3SRAGLAGCI&IIRRS b BAELLCHATHRY copkéspotht

antibody preferably recognizes the kinase consensus sequence inthe Nedd4-2
protei n. UNgngrotehns andvr bogyele asidsosErbl examplmaltiesenart heedidsdd4- 2

vas phos- iy 81 edotcidalt ABdeLh L Jan36E! Y AkinfMicha! BELAL AP cONse-
gquently makes it poSsible to investigate the activity status o
and/or activity of the different proteins or enzymes. It is fur-
thermore also possible to detect 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 antibodies
which are directed against at least one phosphorylated kinase
consensus sequence in a Nedd protein. This kinase consensus se-
quence is the sequence which is phosphorylated by a corresponding
kinase, in particular by Sgkl. The antibody preferably recognizes
the kinase consensus sequence in the Nedd4-2 protein. Using such
an antibody it is possible to analyze whether Nedd4-2 was phos-
phorylated by Sgkl and thereby inactivated. This therefore conse-
quently makes it possible to investigate the activity status of
Nedd4-2. The invention further comprises an antibody which is di-
rected against the corresponding unphosphorylated kinase consen-
sus sequence in the Nedd protein. Particular preference is given
to combining the two antibodies according to the invention in one
test set-up, with this making it possible to obtain very informa-

tive results with regard to the activity status of Nedd.



Nedd4-2. The invention further conprises an antibody which is di- rected
agai nst the correspondi ng unphosphoryl ated ki nase consen- sus sequence in
the Nedd protein. Particular preference is given to conbining the two

anti bodi es according to the invention in one test set-up, with this nmaking
it possible to obtain very informa- tive results with regard to the activity
status of Nedd. - 11 [0024] The invention also conprises antibodi es which
are directed against at |east one nutatked ki nase consensus sequence in a
Nedd protein. This consensus sequence is in turn preferably the Sgk
consensus sequence which is nutated correspondi ngly. The ki nase. consensus
sequence (80t efBratinyehadahesl s ddmpriledd4ae Woetieisn whibht ané sdidctadar e

particularly.preferred in this caon tion are S33BDV..edd4-2. and/ or
SAd4ENeddaS S ATh S e AFEEE 8P CBY TRPb AP AGS ER2ESRA T & SFEePAR: R d®dn no

| onger beppsoesihorHiat ednBi¥nsus dirensRONdi 1) KimAgeefeRaBay! tid!|gyk1SOK! .
Such an anti body can be used as a hel pful tool for |nvest|%@é|ng
cor r espon8PRELTHS MESUSNGE 2% l%eisaﬁ’ﬂt%ﬂ?‘e@mdﬁgg 8-t hlee ikanasei on are

prepar ed eénsémy%teﬁra@acm&%@éﬁ naéa{@%t gxet%lé' hegdqDer Accor di ng

to the invention polyclonal nonoc ant Ies are pre- pare& wth
nmonocl onaMuamus:)oduw bGEngathedtequzéd brefeseedfinmyltis cennectgmreraarle t heir

hi gher spegin{,Lci}y 6] sde cLi bed i bodi s can partj.cul ar

advant ageous 3978%% 2 c%leln tﬁ%@g%bsﬁ%%ﬁe&F tﬁgpﬁ%g onding &Bk%?i bed
ant i bodi esloﬁ@msaltsﬁcvHéyldadmrﬁcagimg&&ybbepm@w@daltadtBﬁ aus&ﬁ@cor ding to
the invention_for detecting the expressi on and/or function of PKB

and/ or Ne8BORGING HiNagEmt &Rt PAFHE AT 585?e55¥ﬁ§1QQeaH§éH°dYnc%Rx§ﬂw$§ﬁée with

CUST OMAr Y 5 & NEUNOIH1C %Bo@k@?d&véﬁlaéﬂhé Ucollzaéspdntdlhé REEghEd € to use
these antibodies to carry out the ELI'- SAS which have al ready been

mentioned. [0027] it is additionally described a conposition, preferably a
[0025] The antibodies according to the invention are prepared us-

ing methods which are familiar to the skilled person. According
to the invention polycional or monoclonal antibodies are pre-
pared, with monoclonal antibodies being preferred because of what

is in general their higher specificity.

[0026] The described antibodies can particularly advantageously be
used in the diagnostic kit. Furthermore, the described antibodies
can also very advantageously be employed in the use according to
the invention for detecting the expression and/or function of
Sgk, PKB and/or Nedd. In this context, the antibodies can be used
in accordance with customary immunological methods. In particu-
lar, it is possible to use these antibodies to carry out the ELI-

SAs which have already been mentioned.

[0027) It is additionally described a composition, preferably a
pharmaceutical composition, which comprises at least one active
compound which exerts an effect on glucose transport, in particu-
lar intestinal and/or renal glucose transport, and, where appro-
priate, a pharmaceutically acceptable excipient. Particularly

preferably, the active compound exerts an



pharmaceutical conposition, which conprises at |east one active conpound
whi ch exerts an effect on glucose transport, in particu- |ar intestinal
and/ or renal glucose transport, and, where appro- priate, a pharmaceutically

accept abl e excipi @at/10B2dg cul arly preferagbly, the actiywgrcaaEINsEeKerts
an WO 03/102206 - 12 - PCT/ EPO3/ 05847 effect on at |east one Sgk and/or PKB

and/or at |east one Nedd. In another preferred enbadi nent, the active
conpound exer t § &7 & ¥t 2bn L&asity At sSIK nRPBYC8r £ KB r 2Bl aF 0rid arkf B

bi ol ogi cal preeuwesatsd®f an Sgkotneﬂr 5pperék@ebarenefo§grrénend/t@e SgkSivend/ or
PKB and/or a Nedd, |n parti ﬁul ar % 0028 The active r’g)ound IS
£%50 ebyiced

advant ageous| y S8"BSNVY nGEFEoEi " 19 I ﬂucﬁ‘ ot Y de°tan 5’6t form
an 10 anti sensegsleqamemse avd Cor r edodegickli nhrdctssohe efprassisan,ofirt he

correspond|§g %% eslc Ir st urd hke{)r tsdt/hgosg Qge ta%c?(é:?“?K% corrgzsgondr ng

pol ynucl eot’i de Sdch € eXx reésron thé resp Prve gene
or genes by nedesidof 13{1 dxamtnamlarteQMdd/ehpproach as 15 known to the
skilled person, or limts the function of the correspondi ng gene products.
Furthernore, the poly- nucleotide can encode a peptide, preferably a poly-
peptide, with tlRIOL8Jepthae aelrte ngomroenflects oﬁdmeta@qw@slgr od arllor

function of ann%%&’eo'trlo{ear W 856 PPh ROk 0 NG OF 2 $9K3mp @R dE0T, PKB, g or &
Nedd, in articul ar Nedd4-2. The correspondi ng nol ech bi ol ogi cal

pr ocedur es! Yhi @R tdEENSEqUi TRRANEREFE t hBB&Chapp e aéB@é@rll’}ISe t'd1% he

skill ed personexiesaneinheyr pief eldred spyhedinderfendshe za&tlls/ef@@m@ﬂwré s 25
t he descri bed pt| eﬁlrtself The actlve compound is r ef rabI (rplall

mol ecul ar conp 8ﬁ§L é§%rasp§c5 corresponding polynuc eotlde su
that it inhibits the expression of the respective gene

or genes by means of a dominant negative 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. 1In
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 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.



"smal | nol ecul ar conpound” having a nol ecul ar weight of < 1000. 30 [0029]
Particularly for the purpose of treating di seases which are associated with
di sturbed gl ucose transport, the active conpound inhibits at |east one Sgk
and/or PKB and/or stinulates at |east one Nedd. For treating these

di seases, the active conpound is particularly 35 preferably at |east one

ki nase inhibitor, preferably staurosporine and/or chelerythrine or one of
their analogs, and/or at |east one |ligase activator. 13 (0030] For the

pur pose of increasing glucose transport, in par- ticular in the connection
with animal fattening, the active com-ppaind preferably stinulates at | east
one Sgk and/or PKB and/or inhibits at |east one Nedd. For increasing

gl ucose transport, the active conmpound is advantageously an Sgkl activator,

in particuobah) argf oMt hdphQE o PT &{&ealli Yg! &ﬁcqﬁ‘%%siag)?f;}h;ﬁ pal-anot her

preferred enbodi nent, the active compound i§ a stimulant _
transcri pt itdauddr Shk| thengopnesykan aridhoenbral Partfeningl, ythe 2etiste come

gl ucocorti ¢qj ] r.tk O pi O ki i.n

part i cul ar SR P B Ve fre A1 LE RS AL Unc bt O M/l

descri bed dahibatsocatbeez@tbionedNadd h Beachnotbesing @32pskt trandpodtherhor e
described a _pethod for Qduci,ng_trans- .genic i mal s _which exhibit an

i ncrease i ﬁclt'rlﬁ\adc%‘%%‘gﬁ ilSnafngn%atﬂepo&%gt ngﬂ‘iﬂ iRt aF e ¥xHAFFeE Y rom
this aspectlarThegeowth -f48lo3, ap e Hér HGATGED} eddlord Ahshood. prodieither, in
particular, since th ut on wei ght nore ragidly, Fatteni hg can be carried
out nuch nmBFr&IfERR4l TeBFe BRT 2GRl GOTURPYRA tifeSe SAATHRFRE °fTiéenmet hod

for producicRgntBess: fdH B Sgks SH@/ACIRBZEHA/ O thg!, pkBee LXPI LS QRadRd/ Or
function of Sglt, in particular Sgltl, is
one glucocorticoid, mineral corticoid, gonadotropin and/or cyto-

kine, in particular TGFp.

(0031) The different possibilities which have been described can

also be combined with each other.

[0032] It is furthermore described a method for producing trans-
genic animals which exhibit an increase in lipid deposition in
adipose tissue. Humans are excluded from this aspect. These ani-
mals 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 producing these animals is characterized in that
the expression and/or function of Sglt, in particular Sgltl, is
increased in these animals. This thereby accelerates the intesti=~
nal absorption of glucose, with this leading to a more rapid in-
crease in the glucose concentration in the plasma. This results
in higher levels of insulin being secreted, with this finally

leading to lipid deposition in adipose tissue being stimulated.

[(0033] In a particularly preferred embodiment of this aspect,
sglt, in particular sgltl, is, for this purpose, overexpressed in
the animal. This is effected, for example, by introducing appro-

priate gene



increased in these animals. This thereby accel erates the intesti- nal
absorption of glucose, with this leading to a nore rapid in- crease in the
gl ucose concentration in the plasma. This results in higher |evels of

i nsulin being %EP@@V%$2§H h this finally,|eading tolirgé&;E?@§)6$ i in

adi pose tissue being stinmulated. [0033] In a particularly preferre
enbodi ment of this aspect, sglt, in particular sgltl, is, for this purpose,
over expr essed iGN A /mal 1 TThi 31 efrlest ed Veffd?OIé%aanVehl@y i nEgoaici ng

appro- priate -g 0\991%3./6]1@229§rbn%4 prditdd EPO34LP3R4Y7 acanst it Sond My

particul ar vectors which carry appropriately strong pronoters which are
functional I'y HOCRAIEE UpRTTHAD! 2R apPr opPPAPBIIGIE sediidnceSed i ®r ence

is also given traeHeant@ anigrals sthi giverexhiddi tc1appirepr i ot Bhy1 St reiich
expression of sglt, .in articular sgltl. The nethodol ogi cal. procedures for
doing this re€§%H§§§|bP pFGPFH€Fﬁ5W | 84*BBFsoR*PE663AP Inoﬁn Bet  preterred
enbodi ment, t hes@tiression sql land/Tfe fmmmMglsgﬂ g Pegdn ead ar f Ggkl
and/ or Sgk3, and/or of. PKB, is/are Hﬂfr aseqj inal result, this

thereby al so i MCredsdd thé et ViT3SHore the - rcﬁ% ff%ﬂaﬂ?ff “of Sglt, in

particular Sgltl, which neans that glucose transport IS |ncreased To do

this, 15 the coresponding genss candc.averaxpensed: using Sustomry,

nol ecul ar bi ol ogical t her gene’ constr
expr ess apb@opﬂﬁﬂk@r(ﬁnnﬂﬁnqn|®%I%ghct1nepﬁntaﬁpéaéa@Q&ﬂs@ﬂﬁiQEﬂS@Hﬁced or

integrated intq/{f)8,0r ganbga T_L@e/m aphsrs422bs9kl 20, andlar J?f%gﬁfl?SDPKB

are particularly preferred in th connection. The activity of
mutants is |ndé§@ﬁd|ﬂheﬁﬁbxnrﬁ#s%ctlﬂﬁf$ﬁ§eénzyﬁﬁs 3k iyartti-cular Kilifases,

and | protein quantity, of Sglt, in particular Sgltl, which
means that glucose transport is increased. To do this,

15 the corresponding genes can be overexpressed using
customary molecular biological methods. On the other
hand, gene constructs which express appropriate
constitutively act%ve mutants can also be introduced or
integrated into the organism. The mutants 5%*?®sqgkl

20 and/or T3080/8473PpKR 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 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, Dbeing 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



the mutants are therefore constantly active. They inhibit the breakdown of
Sglt, in particular Sgltl, 25 which is brought about by the ubiquitin |igase
Nedd, in particular Nedd4-2, with this resulting in glucose transport
bei ng i ncreased. [0035] In another preferred enbodi nent, 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, %§Bg broken down to a reduced
extent. An appropriate reduction in the expressi on and/or function of
Nedd can |i kewi se be achieved using customary nDIecuIar bi ol ogi cal net hods
such as antrse&)e or dom nant-negati ve a roa hes Tgrcular reference IS
y/

gi ven to stabi3Pienfegrat PRY of pe uﬁPa% 3 bR tRepS¥Ti cul ar

nedd4- 2, igdid@rOkto §RDNESHA Y othf %Wetﬁ@drm%f t;ehbef@egeetdd/engemeeior Nedd
in order in this way, to decrease or inhibit the expression of this enzyne
over a | ondp ﬁérnsOa'aYApseoﬁr%ﬁaéeproacéamlest Fhe REBRASTHPR IRE THES| PREYRRr son.
Particul arprefenenge b?l&&v%pr‘o%ﬁg\:@ SR RS elsi QPe ﬁx?ovbr{‘st%r thRy at |east
one inactivating nutaFron i nt n particul ar Nedd4-2. The nutations
S33eonedd4siei Hredl per5an- nhw@mulzrcaneﬁexgncaaj\:angageeusiry thd susetneéerthis
context. [0036] . IP%n58§E$£§S {Wlé%; ¥€ heg ;%%%95§b§9&a§y31 Qhﬁﬁ N£§§1“res
of the inveénti‘on, énsue omnng escription er

enbodi ment in ipaxtdrhilaat Vead4w 2 -h 'Ithleemgubtimsrsq é?rdecther agd/cw éé“”neﬂcmm s
connection, the indivi ealMreg.can LN e realized on their
own or w t%’u Severar & fig?ﬁ{ré oe“}s’lr%L %(%m %d ed %% h8§§§ Jp‘%’t her. [0037] In the
figures:

[0036&] The features which have been described, and other features
of the invention, ensue from the following description of pre-
ferred embodiments in combination with the subclaims and the fig-
ures. In this connection, the individual features can in each
case be realized on their own or with several of them being com-

bined with each other.

[0037] In the figures:

[0038] Fig. 1: shows the regulation of the Na"=coupled 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 injected with sgltl,
nedd4-2 and/or sgkl cRNA. Whereas Nedd4-2 down-
regulated the curxents which are induced by 20 mM
glucose which in oocytes which were expressing
Sgltl, Sgkl stimulated the currents and reversed
the effect of Nedd4-2.
* indicates the significant differences as com~

pared with the currents which were



[0038] Fig. 1: shows the regulation of the Na'=coupl ed glucose transporter

Sgltl by Nedd4-2 and Sgkl. Upper section:
section: arithnetic means SEM (n = 6-15).
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regul ated the currents which are induced by 20 nM gl ucose

ich 1 n oocytes

whi ch were expressing Sgltl, Sgkl stinulated the currents and reversed the
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curves; |ower section: arithnmeBpttireand NeSEKEF@n = 8-71). Xenopus | aevis
oocytes 15 were injected with sgltl, nedd4-2 and/or S422Dsgkl or K127Nsgkl
CRNA. Whereas Nedd4-2 significantly downregul ated the currents which are
i nduced 20 nM glUed8k Fia-odcysbsvwahitdle weeeubapiessiafy Syét Na'-coupled

glucose transporter Sgltl by Nedd4-2,

10 constitutively active 422054k ] and

inactive ¥?™sgki1.

Upper section: Originally measured

curves; lower section: arithmetic means

+ SEM (n = 8-71). Xenopus laevis oocytes
15 were injected with sgltl, nedd4-2 and/or
54220541 or  ¥*™sgkl  cRNA.  Whereas

Nedd4-2 significantly downregulated the

currents which are induced 20 mM glucose
in oocytes which were expressing Sgltl,
$422D5gk1, but not F¥™Msgkl, stimulated

the currents and reversed the effect of

* indicates the differences which were
significant as compared with the
currents which were measured in oocytes
which were expressing Sgltl on its own.

# 1ndicates the differences which were
significant as compared with the
corresponding values 1in oocytes which

were expressing Sgltl and Neddéd-2.

shows the regulation of the Na'-coupled

glucose transporter Sgltl by Nedd4-2,

20
Nedd4-2.
| 25
30
[0040] Fig. 3:
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/S473Ppkp



20 S422Dsgkl, but not K227NSgkl, stinulated the currents and reversed the
effect of Nedd4-2. * indicates the differences which were significant as
conpared with the 25 currents vvhi ch were neasured in oocytes which were

expressing Sgltl on jts own. # indicates the differences_ which W7=re
signi ficant as “E%rﬂj%) QP%8%h the corresponflihg val ues i PobEERE/GRBER 30
were expressing Sgltl and Nedd4-2. [0040] Fig. 3: shows the regul ation of

the Na'-coupled glucose transaodir@f Sglkil ctIyN}NeddédazJ 2T396¢n s4730PKBy and

Sgk3. 35 Upper section: Oigi a @ curves
arithmetic means  SEM Xenopu@o‘f%re% f%%% te%h?/\/er%urf%%{\g%t e‘ﬁﬁﬁ:gh g5t tI,
nedd4- 2, T308D, S473DPKB WO 03ﬁm®2205d By - 2PCRMEPQ@3/ s34/ iand/ oocggks

CRNA. Nedd4-2 significantly e r i chamersersnppduced
by 20 mM gl ucose i n oocytes Whl o vvergge%p ssérjllgr{ogg%gﬁmTB%D S473 B5

and Sgk3 stbnul ated the curremdsdandok’ evetr el ahed ef fleet of r Nedtld- 2and

indicates the differences whichg f edStH@léff@E% g% foApacted with currents
whi ch were neasured in oocytes were expressing Sgitl on its own. #
i ndi cates the differences which V\ierﬁ%lc%T—@ﬁl fihcardl B5e conparedhiiath vhee

significant as compared with currents
which were measured i1in 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
Sgk%. Arithmetic means * SEM (n = 18).
Xenopus oocytes were injected with

20 sgltl, nedd4-2 and/or 54221:’Sgkl (SD) cRNA.
Whereas coexpression of Nedd4-2 reduced
the currents which were 1induced by
adding 5 mmol glucose, the currents were
significantly increased by coexpressing

25 constitutively active kinase $%??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).



correspondi ng val ues 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 nmeans SEM (n = 18)

Xenopus oocyt

were injected ﬁhkgazgpggb%l, nedd4- 2 and/gﬁt§422DSgkl (Sgk$z%g§?@%vgﬁpas

coexpression o reduced the currents which were”i

addi

es

ng

5 mol glucose, the currents were significantly increased by coexpressing

25 constitutively active kinase S422Dsd&FAMPLE)042] Fig. 5:

regul ation of the Na'-coupled glucose transporter Sgltl by Nedd4-2,

and PKB. Arithnetic means SEM 30 (experinental procedure

03/ 102206 - 18MetpQ®EEP0O3/ 05847 EXAMPLE Methods 5 1. Expression in Xenopus

shows t he

as infig. 4).

| aevi s oocytes and two- el ectrode voltage clanp [0043] cRNAs encodi ng

wi | d-type Sgkl [Wal degger S, Barth P, Raber G Lang F: C

oni ng and

characteriZati én EAPAESELORt atliNe ARIRRISer{ PRYEHr cBACKESHr 0P8t KitRIse

transcriptionally sodichirededuwidirgg@nica@h@ni ¢ and isotonic alterations of

cell volume. Proc Natfl Aced Sci  USA 1997; 94; 4440-4445]
constitutively active Sgkl (S422DSgkl) and inactive Sgk

[ Kobayashi T, Coben)P. cAtRisvakhendahgsewtimd-ange glsgsQcortiadaiadrgeagulsgt ed

encodi ng
(H127NSgkl ) 15

protein klnaseBg¥t%g%Q|$&§ber G, Lang F: Cloning and characterization

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 Sgkl (¥¥™sgkl)

15 [Kobayashi T, Cohen P. Activation of

glucocorticoid-regulated protein kinase

serum- and

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;

334: 189-97), consitutively active
25 DR, Cohen P. Mechanism of activation and

protein kinase B. Curr. Opin Genet Dev.

62], wild-type Nedd4-2 [Debonneville C,

Kamynina E, Plant PJ, Tauxe C, Thomas MA,

T308D,S473
8D, S4 DPKB

[Alessi

function of

1998; 8: 55-

Flores SY,

Munster C,

Chraibi A, Pratt JH, Horisberger JD, Pearce D, Loffing
30 J, Staub O. Phosphorylation of Nedd4-2 Dby 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, Broder S: The use of Xenopus laevis

oocytes for the functional characterization of

Sgk3

)



that activate phosphatidylinositide 3-kinase is nediated by
3- phosphoi nosi ti de- dependent protein Kkinase-1 (PDK1) and PDK2. Bi ochem J.
1999; 339: 319 20 28], wld-type Sgk3 and PKB [ Kobayashi T, Deak M Morrice

N, Cohen P. m%&%%ff%‘%ém of the strycgwe_ and regqgul al;é,lgs)};‘?&g?%c %?n@}]/.el

i soforms of serum ucocorticoi d-i nduced protein kina
1999; 334: 189-97], consitutively active T308D. S473DPKB [ Al essi 25 OR
Cohen P. Mechardisrawoflearusyhal i orexpue et i orerairany ot edrotkehase B.C€ukr.

Qin Cenet Dev pilof;, B:p.85 821 2gHd A type Nedd4-2 [Deboppext! | 8 cfLor es
SY, Kanynina E, Pllant PJ, Tauxe C, Thomas MA, “Minster C, raibr A Pratt
JH, Hori sber gerXaimPReatz@vis ©WRFIaY 381J, COLARBLHON PROSPHGTSA HiGHn of

Nedd4-2 by Sgklind egwcg;t%%,epihtaw i ah yNaGy) sbannelcsebipedrfage detail
expression. EMBO J. 2001; 20: 7052-7059] and wild-type Saltl [Hediger M
Coady MJ, |Redd"ESnayight EMleisessi oneEl8hfig land-F A seFétfd n9' of
the 35 Nat/ gl ucose Geet ramspenbpius Nadawies 388Yred30toB879n381funseiénal
synt hesi zed in vitro [Wagner, CA, E[rigdfcichlB, Sﬁtlavvan I LgngrpF Broer S:
The Use of XendplE A 55 oLyt 6F 1 OF ERELPHREERSnal “EhaP SEter TZHRTORE of WO
03/102206 - 19 prdRCEHEP03/@3847Phhetiel ol Bgotiséry edirtesséd :nmeibidne pTrlotei ns.
Cell Physiol Biochem 2000; 10. 1-12]. .Dissection-of the Xenopus-|aeyis
ovaries, and col9ec $on" anhd tlpégt%r%ﬁg wol:‘%h tsfeni)oégglt égfnaﬁa\?é;e%qr'eazjygb%%n
described LA detfai | h6mpiagreeykIGA, Fri'ediilch B'“Sekawan $gklang PRE Broer S:
The use of Xenopus,shaeyj.g 00CY, %If or it%e fa i opgal )&;}?; 5terljlg i on of
het er ol ogousl y expresseg henbrtg‘r?{e prwot el ns. nrg%l I ghym 0 I ochem&%o& 10:
1-12]. The Control oocytes were 1injected with water. Electro-
j physiological experiments were <carried out at room
temperature for 3 days after the respective cRNAs had
15 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, Friedgich B, Setiawan I, Lang F, Broder S:
The use of Xenopus 1laevis 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 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 NaCOH 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



oocytes were injected with 5 ng of human sgltl, 7.5 ng 10 of human sgkl,
1127Nsgkl, 3422Dsgkl, sgk3, PKB or T308D, S473DPKB, and/or with 5 ng of
Xenopus nedd4-2. Control oocytes were injected with water. Electro-

physi ol ogi cal re carried out,at room tenp [e ays
after the respg‘ﬁwg@%&éﬂﬁad 15 been |njzeogt ed. The cur ﬁﬁ@%&é@%ﬁﬁe

i nduced by the extracellular admnistration of 20 mMMor 5 mM glucose were
nmeasur ed usi ng regamr-| ecThede resuflage clanp {dbgeer EAr Frdegriticd)t

Setiawan I, Broer The f, Xepo | aeyi ocyt f ¢
functional 20 ccﬂar acterd zsaﬁf%ln Sﬁ&?elg%l oggugfgétexgﬁé}gs% %lﬁ %Vllﬂf
proteins. Cell PPhy<S| 6l. 0Bi oskem 2000 10sel1-dP] and bPaiaken sl siebsak &y of

t he gl ucose traﬁ data were filtered at 10 Hz and anal yzed using a
MacLab Digital Anaﬁ 0og Converter and correspondi ng software 25 (AD

| nst rument sy Castle Hill, Australia). The control bath solution (ND 96)

cont ai ned 96 W,Naﬁudi?esm%i@,twﬂnﬁ mVv CaCl2, 1 mM Mgl 2 and 5 nM HEPES, pH
7.4. Al the substances were used at the stated concentrations. The final
solutions were titrated with HClL or NaOH to the 30 stated pH or pH 7.4. The

flow rate of th@merﬁmlmr§o&ﬂtéﬂﬂ zg\@@laoaﬁhl Mon pand saddt eyed, goimd et e
change of solution within 10 s. %/10% r theﬁgl cul atb ns,. the data were
quoted as 35 &MITHEtGES nb&h5ILE 7% st $he® nifbe? B pressure

investigated. Aldgulie iexper aent somer eagalibivedcadtari n paénbegt@bst hr eghe
o1 o ot S ougs Slos00c oo, QUBLLILYI S LAL dale vere ol nes 0

for significantthe participants were German Caucasians from dlfferent

‘ parts of Germany. Blood was removed from all the twins,

and from the parents of the dizygotic twins, for the

15 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

20 (C>T) and a second SNP was identified 551 base pairs

away 1in the donor site (Intron 6) of Excn 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 wvariant 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.



differences using Student's t test. Only results giving P < 0.05 were nade
use of as being statistically significant. 5 2. Studies wth tw ns [0045]
126 pairs of enzygotic and 70 pairs of dizygotic twins were recruited for
the studies on blood pressure 10 regul ation and on cardiovascul ar

phenot ypes. Thé’cbaQ%/rf%z%?st he di zygotic tid ns were al so ?Q'E?%E%%IZOW‘W t he
partici pants were German Caucasians fromdifferent parts of Germany. Bl ood
was renoved fromad | tébe twkNsoreaned Ifiradnd henpar ene s tok ethe LHaypgotvgs

twins, for the 15 puyrpose of determ ning zygosity and for other nol ecul ar
genetic studi espoﬁ"gw%arﬁbci SE € urder n%gﬁoHﬁﬁi c&° T handP phyEP ERp1SmS
exam nation. Nowenoftdieopat i cihpialnd s imad udd feanmthygiki st atgrettebnhoni Tn

medi cal di seases singl e, nucl eatide pol.ynorphis SNP) was jdentified in
Yss BT bd S5t

I
Exon 8 20 (C—*ﬁd%lndl%n’seﬁgncvfaéNﬁ was Fred” 5§sewaﬁlai r's° 5%%1§C?n t he

donor site @l nttlon 6pmbErExan InfEsyiCptipBusj ahinde Ayd ntwo WElatennoR et
l., S | uc i.coi d- I d ki I

ressure. | Hyper EibsLat I008C 40 F50L300)] . Tt ™t ug S8 LRarorduaT SREL,
i.e. Intron 6 (Otha), ad@MExcr 18 ¢Cf4qys aferecahalamzedge] 0D4d] sBescYEPEi ve

statistics for {he fy0 SNRS, shoyed anggcessiyve mode ofo3etliQRtsThe The
associ ation anaJI ysis was 30 therefore based on two group conparisons, i.e.

on honpzygous car¥BEFsCHICe heevati 4Af 8t Rét Or-EArgdus thrar¢ef srapgion

noncarrierso Therdulependences of i dheod WarrSNRS was testhed usynedhe chit

test. The rel ati o_ns,hlg pbet ween t he SNPs agd t he henotwes was tested by
means unidimensional ANOVA using both SNPs at e same time.

Results

15 [0047] The administration of 20 mM glucose led, in
Sgltl mRNA-injected Xenopus oocytes but not in oocytes
which had been injected with water, to an inward
current (Ig1c) 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 Nedd4-2 mRNA (coexpression), the Tqic was
significantly lowered by 49.2 t+ 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 wvalue 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%22°g4k1 increased the glucose-induced current by

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



35 of uni di nensi onal ANOVA, with both pol ynorphi sns being incorporated at
the sanme tine. This analysis related to both parts of the dizygotic twin
pairs and to a randomy selected part of the enzygotic twin pairs. W

03/ 102206 - ;2)(%5‘759 &gg]t%;%a‘ig%m This test S nore reli %ﬁ@é%@n{]ﬁ%ﬁ t est

and it was e into account th pol ynor phi’s neously
while including their interaction. In addition, it was al so possible, in
this way, to reticoreidicomunbeNegiddvebtvegratdonse Sinceenthebywdparts of

the dizygotic tygy, pgirs 2g¢. ”@Bi%”g?ﬁéﬁgegé Ofr 8GR e OWNETa g d AM LA 21y
effects as well as age and sex were inclu ed in the ANOVA test as
covari ants. ThEOsiRFASSigehce | 29kl - Wiz @@EY RS 0VIDECh | e FheCRORPF RREEFON 10

group, the assqe@dfid-on £ifevt2nps it ested Ly MBaNs, 95 synbdimensignal, ANOVA
using both SNPs at the sane tinme. Results 15 [0047] The adm njistratjon of
20 mM gl ucoSe &, hioh&gl EhaARNA- GGt Rehopu¥es8e Pred it bt S§ht !
oocytes which dyad jheen dyy ecteidy W, watrer ,cdra: s d nwed d w cidreppe (1 gk c) of
48.6 11.5 nA (n = 18). By _ conpari son, gl ucose. treatnment | ed, iy

wat er - i nj ect ed F Vel a-thfFentkbf 108 1pagtpAe(Autagt. |'n S¥ehopus
oocyt es whi ch haidi begsti njsacinad iwait 159! td1 teRNA taed Nedokt-2a tlRNAduced

. Aot 0 =
Consequent |y SIS ovpr aul ardd’ by the Ubi iRt PRS. 28% (e Modtas2
(fig. 1). 10048 omxprgssNeddaf2w | Tht ypeySgd uvpiegul ated tdwpressing
g ucose-induced pury enbo Yn8l- 311 0%ERLT Ly Aiaale¥eried thR,ellect of
-Z. n Oo0oCytes | wer e
induced current was 54.9 + 9.7% (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 T308P-S473Ppkp
{fig. 3). In this series of experiments, coexpression
of Nedd4-2 lowerethhe current by 26.5 + 5.5% (n = 42).
Coexpression with <constitutively active T308D, $473Dpyp
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 Nedd4-2. In Xenopus
cocytes which were coexpressing T 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 T°%8%S%73PpKR and
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.



30 expressing Sgltl together with Sgkl and Nedd4-2, the glucose-induced
current was 34.8 11.8% (n = 14) higher than the val ue which was observed
in oocytes which were expressing Sgltl onits owm (fig. 1). 35 [0049]
Constitutively actlv S422DSgkl had a simlar effect to tha zgof wi |
Sgkl (fig. 2). 32 Q% of S422DSgkl FhcTeased the FGE EO?A%%‘&H
current by 72.4 9.1% (n = 57). In this series of experinents, WO 03/102206
;1 ig/( PUQE;DOSVch}W? fmloﬁxm eSFHAWE OftélNQddéoﬁxpo\é%rsQ@nt hefcusgent bynds. 3

4% (n = . sThip ect was reverse itionally ressin
S122DSgkl . In oocy?%gE éﬂ mb?%r%%%§%r§g§i 1Chﬁﬂd 'angg %fb 1? the
current was 59.10. agﬂs%)&n 5186) himgherodyhars |mhd@©yt36rmh|ehpmeseing
expressing Sglt nits fi 2) N contrast .t _
constitutivelySg%pﬁ'eqﬁﬁéyﬁééevgﬁghtﬁﬁ muf At ﬁiﬁ?%Sgkl 5 d %o?cose
signi fi cant by eﬂn@ucemecsubemtareachddcéd Scdr et & 2 - BB B%that 14) and
did not reverse,{h oef r i ng
Sgltl together mnt% é%i?ﬂg%%% @%ZZ% ﬂf%é?%ﬁ%éﬁ WOEEG ﬁ@gﬁ gégigﬁg was
54.9 9.7% (n =I8)ch omerethaﬂayt h@]%é}lelsﬁe wmﬁfthS%tsl oé@ér\lé?& i ddeyResewhi ch
were expressing Sgl t} eecs,rt%sowl@rf had)bed? EAGEOLeENG o osiof Sokl vas
imtated by T OBD, SA73DPKB" (f . this series of experinents,
coexpressi on e MitH- @H%mréa t%e%%rreé?ﬂeWeZBt% ghso, CHIEeRs) was
Coexpressi 0g W thycanstiithi yehy qetiygeT308D, S473DPKB 20 significantly
i ncreased the glucose-induced current in oocytes which were expressing
Sgltl by 117.4 15.8% (n = 31) and reversed the effect of Nedd4-2. In

Xenopus ([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 %%%Psgkl (SD). The glucose-induced current was
increased by 55 + 12% (n = 44) by coexpressing 3%??Psgkl,

by 117 £ 16% (n = 16) by coexpressing Sgk3, and by 101
t 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 %%??Psgkl (+48 + 11%, n = 48), of Sgk3
(+114 = 26%, n = 1lo6) 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/m? (n = 13). This value 1is
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



oocytes which were coexpressing T308D, 5473DPKB 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) . [0O ﬁ,?)dgaarable manner_tp, t hat of T308 S 30
Sgkl, Sgk3 sti ?rgu(% adtj(;/dﬁ% e gl ucose-induced 234urrent and r%/(gfged %< egé;g?ect
of Nedd4-2. The glucose-induced current was 123.6 15.0% (n = 22) higher in
oocytes whi ch MeresteiXpressiphg oggittiorandoSgk 3y Leme@isa 12 . shchl 9. 4%at(n ELQ2)

hi gher in oocytes WHCHhWESE BXPIestIdG Sght ln 35, Neddd- 2 and Sgk3, nbhan the
gl ucose-i nduced current 1 n Xenopus oocytes which were expressing Sgltl on
its own. WO 03/7R0ZZDeY - ZPis pETIEPE3IFCH847e [ 0O52FSRi goT4 3REWS 1Phatnd
coexpressi on ofy natddy apdimS442050kind S pbacteasest heipgl, By ddipds&to

65. 4 10.6_nA (n = 18). In oocytes which were expressin Sgltl together
with Sgkl and NERPHD, {hethf u%%E%ISh?ﬁﬂucéHh&G’rlFé)ﬁts r@a%r%]dtgjfso‘?%u“ €% nA (n
= 18), that is adil codi%damie. than the correspondi ng value in oocytes which
were only injected with Sgltl and 126 23% nore than in oocytes which had
been injected with Sgltl and Nedd4-2 nRNA. In these experinents, the
current was 10[(0fhicethav $tudiedl gl thoseinp0adsdonlst ratfeurtheer Skee | esmof
experinents, the jsofarns of . Sak, I.e._ Sgk2 and, Sgk3, as I S otein

ki nase B (PKB)p,OlvVen}oerQhels?nedwlhr%%glddll%i on ocjt%ee%o%’slf{iht ut fl\égﬁ%e%S %j(i: Ci)(\%e
5422DSgk1l {9D) .prisswiaicos e iswucathecre@nto washigherehsdg bys551indi2%.(n =
44) by coexpressing 5422DSgkl, by 117 16% (n = 16) by coexpressing Sgks3,
and by 101 18% (n = 24) by, coexpressing PKB, while Sgk2 had no



statistically significant effect. Wile coexpressing 20 Nedd4-2 | owered
gl-ucose transport by 23 4% (n = 79), it did not prevent stinulation by the
addi ti onal coexpression of S4220Sgkl (+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 £3 invest | gate the functi onal

rel evance of Sgkl in the regulation of Sgltl and bodywei ght, the body nass
i ndex of twi ns possessing pol ynorphisnms of the Sgkl gene was correl at ed.
The average body nass of 30 twi ns which were carrying the pol ynorphism
E8CC/ CT; 16CC ampunted to 26.7 1.4 kg/n2 (n = 13). This value is

significantly higher (P<0.008) thanp na%tc% rg§pond| ng average values (23.3
0.2 kg/n2, n = 263) for the tw ns-a-r—a—vﬁﬂro{-e— 35 [0055] Taken overall, the

experinments denonstrate that Sgkl, Sgk3 and PKB have a strong stimnul at ory
effect on Sgltl. The increase in Sgltl activity accelerates the WO
03/ 102206 - 24 - PCT/ EP03/05847 intestinal absorption of glucose such that

the concentratn Qf &l Hqese bHe%?\%bBbﬂ%ddetﬁﬁsﬁ‘o? ABER1inG3RE Expredhi s

i ncreases the rel ease of |nsu In and ereby stinul ates the deposition of
lipid in adi possiob drifssaton Of atCItleatﬁdw@frmlaahde SR B oo s Nefddsdot thecpumt er -
act corpul ence. 005E1j The studies wt S dem)nstrat

h
pol ymor phi sm whP@$F PETIRANOSIG SFSASER \%h'gbnaﬁrgcﬁsélo&%edl\ﬁ' tﬂtd;%i’ut%%ggi “al so
connected to a fbghehnbpes. mass index. 25 -

2. The use of claim 1, characterized in that Sgk is Sgk1 or Sgk3.
3. The use of claim 1, characterized in that Nedd is Nedd 4-2.

4. The use as claimed in one of the preceding claims, characterized in
that use is made of antibodies which are directed against phosphoryla-
ted and/or unphosphorylated sequences in Sgk, PKB, or Nedd.

5. The use as claimed in claim 4, characterized in that use is made of an-
tibodies which are directed against at least one phosphorylated and/or

unphosphorylated Sgk1 consensus sequence in a Nedd protein.

6. The use of claim 5, characterized in that said Nedd protein is Nedd 4-2

protein.

7. The use as claimed in one of the preceding claims, characterized in
that at least one mutation, in particular an inactivating mutation, is de-
tected in Nedd, in DNA, RNA or a Nedd protein from a biological sam-
ple.

8. The use as claimed in claim 7, characterized in that said mutation is
present in a segment of Nedd which encodes an Sgk1 consensus se-

guence in the Nedd protein.



Patent clains 1. The use of at |east one antibody or nucleotide for
detecting the expres- sion or function of activated or inactive Sgk, PKB, or
Nedd, for the pur- pose of diagnosing diseases which are associated with

di sturbed glu- cose transport. 2. The usg of claim1l, characterized in that
Sgk is Sgkl or Sgk3. 3. The use of clai'm 1, characterized in that Nedd is
Nedd 4-2. 4. The use as clainmed in one of the preceding clains,

charact eri zed) i fne 33t adi SR dMARaRh 7261 EIRAHIETHAMRER rBIR) B 1hRe tsafh pgai nst
phosphoryl a- ted and/ or unphosphoryl ated sequences in Sgk, PKB, or Nedd. 5.

The use as cl ai ingiral sacnplent £ sam@iedos azeliam. t hat use is made of an-
ti bodi es which are directed against at |east one phosphoryl ated and/ or
unphosphoryl at ed Sgkl consensus sequence in a ! Nedd protein. 6. The use of
claimb5, characTeeiuzsedas piditmald isadrce Nedchipsot @ B, chaietddrized inphat #ien. 7.

The use as clained in ong.gf the precedi ng,glai s, characterized in that at
| east one mut at’i”b‘ﬁ?t"?’h'%arati%ﬁ@‘g?"%ﬁngﬁ’éct?v&ﬁc{%'?mt ation, is de- tected in

Nedd, in DNA, RNA or a Nedd protein froma biological sam ple. 8 The use
as claimed in claim?7, characterized in that said nutation is present in a
segnent of 1NeddThaiusie ascladeedin Sk of unpeerading elaiqus miwraatarnzedNedd

protein. - 26 .. The use as cl.ai.ned. i lajm_r ; ' " racterized in
Phat “said bio- Tegreir S afirhaR i B efldl an auls Bl o B hElere
clained in one gfd el 8gk®r & §end fochREBGH @NASRNA drlat Sgheprominadi BKBI s
S238DNedd4- 2 and/ or S444DNedd4-2. 11. The use as clained in one of the
precedi ng cl ai nRTOteiAiraet 8M19'041G3) SaMRle- at | east one nutation, in
particular an activating nutation, is detec- ted in Sgk or a gene for PKB,

in DNA, RNA or an Sgk protein or PKB protein froma biol ogical sanple.
12. The use as claimed in claim 11, characterized in that the mutation is

S422DSgk1 and/or T308D, S473DPKB.

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

that the diseases are the metabolic syndrome, in particulai obesity.
14. .A method for diagnosing predispositions to obesity, characterized in
that at least one polymorphism is detected in Sgk, a gene for PKB,
Nedd and/or sglt.
15.  The method of claim 14, characterized in that Sgk is Sgk1 or Sgk3.
16. The method of claim 14, characterized in that Nedd is Nedd 4-2.

17.  The method of claim 14, characterized in that sgit is sglt1.

18. The method as claimed in one of claims 14 to 17, characterized in that

the polymorphism is a single nucleotide polymorphism (SNP).

19. The method as claimed in one of claims 14 to 18, characterized in that
the polymorphism is EBCC/CT;I6CC in Sgk1.



12. The use as clained in claim11l, characterized in that the nutation is
S422DSgk1l and/ or T308D. S473DPKB. 13. The use as clained in one of the
precedi ng cl ains, characterized in that jyhe diseases are the nmetabolic
syndronme, in particular obesity. 14. A nethod for diagnosing

predi spositions to obesity, characterized in that at |east one pol ynorphi sm
i s detect in sty risesh i i of
claim 14, ezg)ﬁar 5? gerrija’z}gg in %lﬁgtangLnoi ) Sgk?%tﬁgﬁg#ha&%éeq%?m%ygf

cl ai m 14, char ginesied againstatigastane posphinrylated Sgkn. kinasernanseasus cl ai m

14, characteri i t ' I'tl. 18. The nethod as clainmed in one of
clains 14 to 1§%%8ﬁ§?§gﬁearﬁggg #rﬁtéﬁﬂ‘at the polynorphismis a single
nucl eoti de pol ynor phism (SNP). 19. The nmethod as clained in one of clainms 14

to 18, characterized in that the pol ynorphismis E8CC/ CT; 16CC in Sgkl. -27-
20. A pr epat-ed ABreraredanolyclopghec mariaclenaliasdipedye shatacterized in thatitist it

sequence 1 a MG ] agalie o8 R R HPhe Ay ATl SO RRE B R ERLae

anti body, char geiquencedniaNeddtproteins directed against at |east one
unphosphoryl at ed Sgkl ki nase consensus sequence in a Nedd protein. 22. A
prepared polyclonal or nonocl onal antibody, characterized in that it is

directed in otdrialld t ace in a
Nedd pr ot o, " BuPRoperBaTolBnalbAirncenival drtay: enaRtaMizasin AN L0 I
one of cl ai ns di@cted against at ieastroneethutatedh3gk t kinhgeccongensusi se-i s Nedd 4-2
protein. 24. The anti.bod clai.med in claim 23, characterized in that the
Nedd proteon JueRes hha é‘@@@ Wogeo{ & consensus sequence i s s338DNedd4-2 or

S" 40Nedd4- 2.

23. A prepared polyclonal or monoclonal antibody as claimed in one of

claims 20 to 22, characterized in that said Nedd protein is Nedd 4-2
protein.

24. The antibody as claimed in claim 23, characterized in that the Nedd
proteon with a mutated kinase consensus sequence is S****Nedd4-2 or
S44DNedda-2.





