Description Sgk and Nedd as diagnostic and therapeutic targets [0001) The
present invention relates to the use of at |east one antibody or

nucl eotide for diagnostically detecting Sgk (serum and

gl ucocorti coi d-dependent kinase), in particular Sgkl or Sgk3, protein

ki nase B (PKB) or Nedd (neural precursor cell-expressed developnentally
downr egul at ed gene), in particular Nedd4-2. The invention furthernore

rel ates to prepared pol yclonal or nono- antibodies. clonal [0002] The

Na' - coupl ed transporter Sgltl (S%giUHI | ucose trans- porter) in the apical
menbrane of the epithelial cells—+§5£ég- sible for the intestinal and
renal transport of glucose. A dis- turbance in this glucose transport can
lead to a variet¥ of dis-. eases such as obesjty and di abetes nellitus.
[0003) Thus fafgk|3nd Nedds agndipangthic @RS CBRERRRYHF FRTEgtEI . A novel
mechani sm whi ch regul ates the renal epithelial Na* channel ENaC has
recently been di scovered: The channel is ubiquinated by the ubiquitin

| i gase NeH4- Thgnprepenebinyangignedelaves maerthgl uze Phpankanatemhgown
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St aub OCandPhyisioaoykatobd-dépeeidns- Rindye Sgkin rpa_gmliagbasr epikhedd SgkBa(+)
channel ce%l. su.f(rifnace xgé@ S §1n{idEZBO Ja.102001c8r20?: Zg _-e70p59e'| " I§edd_4-2_ is
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clonal antibodies.

[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, Chraibi A, Pratt JH, Horisber-
ger JD, Pearce D, Loffing J, Staub O. Phosphorylation of Nedd4-2
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-
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stinmulator of the renal epithelial Na+ channel [De la Rosa et al. 1999,
Boehnmer et al. 2000, Chen et al. 1999, Naray-Fejes-Toth et al. 1999, Lang
et al. 2000, 5 Chigaev et al. 2000, Wagner et al. 2001]. [0004] Recently,
a study of Wei EB3HLR22Mown that certai 8 single nucl eoP$BAEBBBRYRBBARI sns
(SNPs) in the sgkl gene (EBCC/CT; |16CC) are associated with el evated 10

bl ood pressyr: j ah ydi I R. ., ;<Serum

gl ucocorti cglgl-ags?gﬂ at ggéﬁllﬁéser?ég’&l %%ﬂgy'_an?ggﬁpodlgresésjurg.%gnt
‘Hyper t ensi ors L2002t at4er 266- 260G . repabospPUthed igeheNal meArRael kiPaséd are
proteins whiggdsl5ekr ansf erp amaphosphahe rgroup 410 i ndovi, duahesuhst rages. The
serum and gl ucocorticoi d-dependent ki nase '(\]’%%k%o was originally cloned
fromrat martery cBrERKoRBIBErTEth \idbster MR Goya@1d Eitr et ond08L; .

Bi ol . Chem @f8add®t 41482 3d48hagA983et Vebst enolK,. Goya L, Ge Y, 20

Mai yar AC, Firestone &, M. Cell. Biol. 13 (4) : 2031- 2040, 19931.

[ 0006] Sgkl was originally cloned as a glucocorticoid- sensitive gene

[ Webster MK [0Buya) L,rRéeenf1Whi yar HGady250cFi resinse Khs Chapbact erchaat i on of
Sgk, a novel nenmber of the serine/threoni ne protein Ki ene fam|y

whi €h i o L1 OarTPti GRACRS IHtUCed” bY° gPSaotorErBaits SN der th TNEI  Cel |
Bi ol 1993; 133k208&n204(HECH CuNHeCC) ofarienvassogatteds vhiave edesalted t hat
Sgkl is.ynd Lpflue f l.ar r imul4 [Lang F, Cohen
P. Reguﬁgti (;q@nl%%g %}g%?%%%g?%gﬁgragﬁesﬁo?ﬁ%gyﬁtgg’agtcri‘ﬁ[%lr{?éo%br%?c%ild-'i nduced
protei n ki nairrumof anfs.glSsicmwd 1 STKE repoianed k3nazgo1($408) gere17] |
such as thaty pf LihegmpeLalr£0or ki cokdsnEERaN29Y2 ; Bhar.gawa A0 85
Mastroberardino L, Meijer OC, wang J, Buse P, Firestone G, Verret' =
Pearce D: Epithelial sodi um channel

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

15 transfer a phosphate group to individual 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 is transcriptionally induced by glucocorticoids
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, 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; Néray-Fejes-Toéth A,



regul ated by al dosterone-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 is an

al dost er one-WadUBAHOX2AGse i n t he renal Xollecting duBET/EPPE£05841
epithelial Na+ channels. J Biol Chem 1999; 274: 16973-16978; Park J, Leong

M., Buse P, Q@% ar -ACc - et Kegm pgs BA p SELUH gl ueg
corticoid- |n§aC| %e ki nase (Sg ; §% targetgngth %ﬁ% inﬁase stlnulated
signal i ng pathvaiy. amgrqggglnwced3@2na3@33n Bh@néﬁnlaé cpdiliest ipg.  Rapi d

upregul ati onyQf . Ser¥BAanRd &Auggq%@ﬁ%ud wﬁg%ﬁéﬁﬁetgna%e % 59k) caene 10
expression b cortlcoster0| s in vivo. Ml Endo- crinol. 2000; 30:

166: 129- 36: my RT, B % hbot 69 Ho @rd?es& obssmsetlm Bige P

glt ﬁcocorty cqﬁz;ﬁ@ﬁgh@t ed“ll@erbit&ﬁle (@E)H%‘f\nlﬁ ltm-rtesg@h}aﬁe%ge{ @E/h@sg alnd
ot her proinflammtory rs . i.n _human. granul ocytes eu o] i 0
2000; 67; 249R% 2‘2118?01%%8”5“8FLFE ggiasies | %Qgﬁ Jrut &t &d W‘J%u?’fn F?k%lgrowt h

factor |GFl,3byindssubt bmandtexi éa@mwelagrmmmmyEMEO aJsignal; 1eascade,
and by phosp - ki nas P1 nas osphoi nos toI dependent
i nass (Pok| 301 KoBhyabhETS65 Tebeh bho Aot PyatTan o JB6F It Shngn OF

gl ucocorti C0$a§lrumegi.ﬂda.t edl yaragtcet tri da inbsee oyl @gedi Hiscddmat @tk lvagene
phosphat)iydyl n ependent
protein k|nd%ggié%%gg?)h)an%§§%£g QE?%%%@%}?_ ngpg 8Q %§§%%8%ﬁ8§rk J,
Leong 25 M., cBusel P, 2&@DyaﬁOAC16©l%&%ﬁﬂﬁﬁ&l@owkannﬁﬁ BAirSBpam Hand

glucocortlCO@§bi@Q§f&Q|gfng§§ﬁ (§9&)gﬁ§c@cE§E9%BloQE gQQa@%d kinase
3- ki nase- stlnulated si gnal 1 ng pat hway. 3033;

Kobayashi T, (P#ak M™RWrrite NUP %ﬁélﬁalﬁedchak?éctéﬁ ~£4h on3Bf t I9& DT uct ure

and pr01nflammatory mediators in human granulocytes. J
15 Leukoc Biol. 2000; 67; 240-248), inter alia. Sgkl is
stimulated by .insulin-like growth factor IGF1l, by
insulin and oxidative stress by way of a signal
cascade, and by Rhosphoinositol-B—kinase (PI3-kinase)
and phosphoinositol-dependent kinase (Pdkl) [Kobayashi
200 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 (Pdk1)
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) 1s a target
of the PI 3-kinase-stimulated signaling pathway. EMBO J
1998, 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 fanSgkl)
35 leads to a kinase which is 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



30 regul ation of two novel

protein kinase. Biochen1 J. 1999; 344: 189-197]. The activation of Sgk
Pdkl invol ves hosphoryl ation at the serine at position 422. Mitation

of this serﬁﬁeq

gl uco- cortiCojddf hﬂ&ﬁ%ﬂf@l&&ﬁ%@@e Bséoeg%' st fhad 1act<wm

phosphatldylln03|t ki nase 1 s nedi at ed

wo 03/102206 -

PCT/ EPO3/ 05847 P3l o@plrﬂﬁmuiuld%%ep%%%ien% Préeéin kinase-1 (Pdkl)
pdk2. Bi ochem J 1999; 339 319-328]. [0007] Since then, two isofornms of

Sgk2 and Sgk3, have been cl oned [ Koba ashl T, Deak M Morrice
N, and Cohe[ 7] MC%EPéﬁteFW?atHS&fctﬁmst het sePlct urle © an%g]f’*%gﬁpatl on of

Sgkl, i.e.

two noveg |
Bi ochem J.
(PKB) , are

and

S%}? Mhfe S@éétmcmtaﬂedglggeggmgh@ond iDHHiced, m@fﬂlgetmase 5
r | SOT oI NB rotein | nase
a£E¥|§ag8 H% mé?ggf ﬂ%%%léﬁalobdﬁ?g[EﬂﬁhyﬁgﬁPCL?Ie and

i sofornms of serum and gl uco- corticoid-induced

by

tl®22&Pspart ate (S422D%gki) 35 | eads POTAERPAASEBMAI ch is
constitutively active [Kobayashi T, Cohen P: Activation of serum and

Cohen, P. 12931 Aeguvatiiom obf sewunhuﬁnm_muﬂnﬁnnmscoﬁﬁ seguimat ednpr ot ei n

ki nase b agoni sts .t.hat ciiyat t.i dyl tid

nLdiZtedyby Lﬁ%%é%ﬁ@‘ﬁ%%? e ené)é‘*[g)?:a I ¥e:ﬁp%%§gk?n§§ ?%%b ;& and
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mediated by 3-phosphoinositide-dependent protein
kinase-1 (PDK1l) and PDK2. Biocchem J. 239:315-328].

[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
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
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
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
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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transporter Sglt and that this effect is suppressed by Sgkl and/or Sgk3
and/ or PKB. Since accel erated glucose absorption pronotes the devel opnent
of obesity, for exanple, it follows that Nedd4-2, Sgkl, Sgk3 and PKB 30
play a causal role in the devel opnment 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
t he hyperglycem a, which are induced by accelerated intestinal glucose

absor pt.i I vor ..th i e l ly,

si mul ta‘”ﬁoglgudg r%%gﬁgg}}f a }feogieg’% Y? %Iggx?tgnnéa %%Eg%g%ﬁ%? g%gﬂég&n%'dﬁ%'g%n t in the
devel opyeidionf ahipetié etwialopnehessf ydidhares- medhstwn aared Kelye fdevetepnent of
di abetes nellitus are key features. of at is terned the netabolic

syndr ot Y16 s"é\ey,meitﬁb%’ﬂo%%“ I?AE€ i nhi bition of Sgkl and/or Sgk3
and/or PKB in turn leads to inhibition of the renal and intesti- nal Na*

gl ucose transporter Sglt. [0011) Accordingly, the object according to the
i nventi 0#P%0d Casmeesedl byt tf@léeﬁﬁe'élﬂa?ré{nt%é}rélé#@h%fi endent 9% ms 1,
1 20un@hA%n2gy BUA] AR 2EDOMLIBNSALE SRECHIALY din Lieedepend ent
cl ai ns. e wording of all the clains Is hereby incorporated into the
descri ptabomaiyghedeyenrens®0t2er T8elt .nvention clai ns the use of at | east
one antibody or nucleotide for detecting the expression and/or function of
acti- vated and/or inactivate Sgk, in particular Sgkl or Sgk3, PKB or

Nedd, i nogarit iaedbadinNet@sd-the Bbiject hesadydialgs conakesintenpmissi blse, in

particul ar, to di agnose dj seases which are .associgted wth distuyrbed
gl ucose2FHERYSToPY. gﬁ%rs@?«%ﬁfﬁl F2tERE %Et"ralbeod'g?%\ﬁﬁ?% eng %,!ﬁr?segt‘eélgagai nst
Sgkl, Sgk3.21PKBgand/ oprdestdded? cadBaDRer®|e@pecified 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 function 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 associated with
disturbed glucose transport. For example, the antibody which 1is
directed against Sgkl, Sgk3, PKB and/or Nedd4-2 can be employed
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 subsequent step, these immune complexes are supplied with a le-

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 la- beled antibod§.-By means of adding a chronpgenic
Substrate to the - 6 reaction mxture, the i mune conpl ex-bound

enzyne/ substrate com plexes can be visualized or the antigen concentration
in the seastigne mdxtube, asveriraiuned cbyp bdrottomstr eoalthey/ sidtsmraitei ngnt he

i mmune _coml ex- boung. ] zZ by _.conparing_w st andards of known
enzynme %g )I(rg\jsl tcé.n %g g %’g%glyzeﬁdqer?\térgﬁg EoT r%’, cf)f'gfé\dcé %%onp&gsitgﬁe,samf or the
di agnosple aiat det iaskertainse bypheotmetesicall ypdetecuiming alhiegdnmaheot i des,

whi ch are suitable for oviding, for exanple .using the pol rase chain
reacti ono & ?ﬁﬁ%ﬂﬁnPa??eg otz %ohyo?°m8§ﬁaﬁg F'orF eigﬁ&ﬁéﬁd%bf¥2§aﬂ§“cﬁ a
mol ecul efiz@eneaidtd viieyhoRls | A1 raatdiyC hepad dricdllapbvONA S egiMRNES poSs IR, fi ed
sel ectiyely. [0Q13) Preference is given to using antibodies which are

di r ect ef°T di FLRIPSFEGGTGRELpRoSHhAISA &P&&ea%h%%l dipRE8SpheY R At ed

ki nase goigRNiEUScTede8NCRidh tHe Na@dawr@tiejrnprbf}iam% CR@&amphON,
"consensus sequence" is to be understood as neaning the amno acid
sequence¥fthitdie PELMERRSS HRiNaE8asFi@R ofd ANtk FARLES datestipy efe

si te(s) sgk1,! N PRIIRBIEY ! By inhnsTRE SUd1eSARTCHEHE: SEGHANGR 1R the Nedd
protein is particularly preferred in this contéext. [0014] It 1s also

possi bl BhifhtPantactileat PRy safenitenare mitHe fiRddgepeotNeiy i n particular in
t he ki nase consensus sequence (e.g. s33BDNedd4-2 or S444Nedd4-2) are
detected. Furthernore, an activating nutation, for exanple S42215Sgkl
and/ or T89BY gnpgpgggcesis given to using antibodies which are directed

against at least one phosphorylated and/or unphosphorylated
kinase consensus segquence 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. ¥Nedd4-2 or 5%*“PNeddd-2) are detected. Furthermore, an
activating mutation, for example $%?¥®sgkl and/or T3082-8473Dpgp jg
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 oligonucleotideﬁjare

used as probes for these detections.



detected in the DNA of the patients. In a further use, corre- sponding

nmut ati ons are detected in the RNA of the patients. Fi- nally, corresponding
mut ations 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
particul ar oligonucl eotidesl are used. as probes for these detections. - 7
0015] The di seases which are associ atedyw th disturbed glucose transport
and which are to be diagnosed are, in particular, the netabolic syndrone
or obesity. [0016] The invention furthernore enconpasses a nethod for diag-

n0sing PRTPARL Lons 1O HALAULEOCE AlcsARE ey TSt hRQNAShESeo ML O

i s chdracter east one Ismis de- teCted in sgk, in
partlCU|&maagbbrﬁraﬁghﬂhlahlaiegenebéodlégﬂbsedhbdﬁg im pratticodkar tedd4- 2;

and/or in articul ar |lt]. Particular preference is given, in
this conﬁ@%gk8ﬁlc 5gﬁ%f%ﬁﬁ|9ﬁgd%gﬁéL%SCCYCT;I6CC pol ynor phi smin sgkl. This
pol ymor phismis di- rectly correlated with the body mass index such that it

I's a par-[obingyl erkyigsveiaide ftkermdées dricphbhghés ng newedidsgesi disgps to
corpul ence. This abbreviation stands for an SNP (C-4#T) in Exon 6 and a

second SNPS(11FQ~B€?dW%ﬁl‘P3§q50(,fﬁfe8°5ﬁ“]e?r’(ﬁesPéne}ée?ﬁt Sirméséilﬁﬁilﬁ’%“f"r om
the donop %'hfoa Q%“EﬁQP?]@eRJze@(% hat Ot 1R& stPEALOSS HordHl SRt i H0de-

correspon ng pol ynorphisnms, preference is given to renoving bl ood from
appr opr i dtestedpéni aghi ain aAntdicy Ler s@igk ieEntsgkdndinse rﬁgﬂqehéog'eﬁ@@t c

mater | al i GR BLer cON Al NeasNIChR ol AIRLIEN B LA safuencepf the
correspondi ng si te by of “appropri ate sequenci g or y usi'ng ot her
met hods vsiatrtticwmarhprhée:sémdd ach p@lvsmn irs dhesi Icpanecmmrde tfor deitbEbonlg al |

oL her | DUSIORER) RAPBLES AN, B e TRLETLAl peanu ey 591 gted are

at | east @ 1gCkov¥€elated 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 B
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 describéﬁ 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

Sgltl. The active compound



conpound for exerting an effect on glucose transport, in particu- |ar
intestinal and/or renal glucose transport. The glucose trans- porter Sglt,
in particular Sgltl, is preferably at |least par tially responsible for this
gl ucose transport. According to the invention, the glucose transport can
be affected by exerting an effect on the expression and/or activity of
Sglt, in particular Sgltl. The active conpound - 8 preferably exerts an
effect on at |east one Sgk, in partic@lar Sgkl and/or Sgk3, and/or PKB,
and/or an effect on at |east one Nedd, in particular Nedd4-2. The active
conmpound is preferably directed against an Sgk, in particular Sgkl and/or
Sgk3, apgépsraKBexedtieoran dNefkbt ion parléezst amd\edis- 2n par @ratlher

preferred . enbodi nen the active co und is directed agai nst activators,
i nhi bi t oL %’@dmﬂratsaﬁ‘g'aﬁwf r m'o@?@z rp%faec‘%dfrg GlsOBf 2G-S, ong

parti cukadd ofinSgelrtandi oF ks -anaher a PkBrandouadNeddord fdadny ticul ar
Nedd4-2. [0018] In a preferred enbodi nent, the active conpound is a

pol ynucf&Breerd apiasporyniehedtn ®arEafulabrSElanpréor cimipti SaddRrr

anti senggy SGAMANICE WRHED f8£a5e%19F hDBaPLS S f&h%n%ﬂéﬁsﬂéﬂﬁ%d at | east

one of said proteins. I'n another preferred enbodi ment, the pol ynucleotide
encodesembpdinande, theefetaid ycanpeoingpapt fiesctad elgathss pepivyadersxerti ng an

ef f ect r i / fu h QD i rti ar . Sgk

and/ or gg]&%k,t&ecaon /’or%%ékggtgﬁ%/%d/gr@gé?gghg%% tlegg g?kﬁleéégééllzggﬂ—‘drtl er nor e,
t he actpeeticdywwidSgah atdsdf Juksf,erablyr EXE apepbrde Wedd, pol ppepti de
whi ch eéerti a E%ﬁfggt on the expression and/or function of said proteins.
The actiVE" %ﬁﬁ% 47€an be a "small nol ecul ar com pound”, preferably a
"smal | nol ecul ar conmpound” having a nol ecu- |ar weight of < 1000. [0019]

Dependina on whether the aimis that of treating di seases  which are
associ at BOSM t1P & PEGEREHY YERREMENENspBF t2Tri K &rRRPUNA 18 2

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 éxpression 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-

J 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 absorption, the
active compound should inhibit at least one Sgk, in particular
Sgkl and/or Sgk3, and/or PKB,



the aimis to increase the bodywei ght of animals in connection wth
fattening, the respective enzynes have to be affected in different ways.
For the purpose of preventing or treating dis- eases which are connected

wi th disturbed glucose absorption, the active conpound should inhibit at

| east one Sgk, in particular Sgkl and/or Sgk3, and/or PKB, 9 and/or
stinulate at | east one Nedd, in particular Nedd4-2. Since Sgk and PKB are
ki nases, kinase inhibitors which are known to the skilled person, such as
staurosporine and/or chelerythrine, orgat |east one of their anal ogs,
is/are suitable, in particular. Since Nedds are |ligases, |ligase activators
are suitable for stimulating them These active conpounds are preferably

used 1 0pRyBHUEt e 401002 BNANTRGEUL) Al EATRAY Wkl Theslgeases

whi ch are reate are prefe |c syndrone, 1n
parti culsgk andeBKB\ard Gid@fess, kmlastehe.nrhuhenohand';lqm acenknastd t® thee

above-de CEB gd reventi n or treatnent. of eagﬁg in m?|ch the aimis to
lower ¢I*acos® Praidhort®c aﬁslﬁE?%ﬁﬁﬁ?orﬁnﬁlﬁB P PSTESSFEI Sy W ditpl e
for the lpdsposge 0bf iMMyieaanalogde tMpeeisghitabie Aninplastiguten: Siandd on

W th fattening, is to be achieved, the active co nd %referam
sti nul at'€895t aFeaktILiRs SIRIZTH iﬁﬁ%?%ﬁﬂﬁiraéﬁk?ub. fogyREIMAIRHGRT PKB,

and/ or itpRkbi ’i‘ﬁe@é d@aste eeﬁpaeﬂais ehne @afretfbﬁabwaxsé\ebdﬂfi Bro@ubiad ating

Sgkl, for exanple, results in_Nedd4-2, for _exanple, being inhibited, with
this in dtr@snoreadprmfmyeﬂlﬁéc?lbﬁwmmw The @13R%5eS MhARBPR¥E k0 Sl t |

bei ng deJeanat;F@' é'bretf'é'i:ﬁbﬁ.ﬁsﬂlxé %néesb%hgeown&fa«rbsp%t phek Dguidicr eased.
In-a preferred iment, the active conpound Is at |east one Sgk

actlvatébesaﬁM/or PKB actlvator in particular a growmh factor, preferably
| GF1 and/or insulin. [0021] In anot her preferred enbodi nent, the active

conpound is at |east one stinulant of the transcription of sgkl and/or
sgk3 (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,

rnnineral corticoid, gonadotropin and/or cytokine, in particular

TGFB.



and/or a gene for PKB, preferably at |east one glucocorticoid, mneral
corticoid, gonadotropin and/or cytokine, in particular TGFR 10 (0022] It
is furthernore described a diagnostic kit. This kit conprises at |east one
substance for detecting the expression and/or function of activated and/or
inactive Sgk, in particular Sgkl and/or Sgk3, and/or PKB and/or Nedd, in
particul ar Nedd4-2, for diagnosing digseases which are associated with

di sturbed glu- cose transport. The diseases are preferably the netabolic
syn- drone, in particular obesity. The kit can, in particular, contain

ant i bod} &5, ”%OESC’#&&%’&%‘?Qédecsrfb%ﬁ 9%?&4 |49 1Le; gorrespond- i ng
protei ns and/ or nuclei ¢ aci ds. For "exanpl &, fese Cant rbodies “and/ or
ol i gonucdretiisdas acaheder used subktaned yomdettket fihgnthé yexparedsdovnact i vity of

t he di ffeé)ent roteins or etgﬁynea. I% is fur- thernore, al so posii ble to

det ect T BspOREFRG ntt AT 0YeteA R/ OydMBStiTReSeadh BT HEHEAFed to the
remai ni Sgkes@/iort 5613 W 4di/ JreparBdah @/ dddiddaonah Heat ik e rOinddaigsakit.
[0023] In addition to_this, the invention enconpasses anti bodi es which are
di r ect efPTGHiagRCSANY | RSt e WHAEBPRDR \ASHOSd akPRaYEth c(Hrterdied gdéyuence in
a Nedd i | t n : e.4 which is
hosphor s et ST E cor e Eh g b - e

ant i bod§rgmesf enabhytiechbynichesityheThke rede cennsénspsr stpilance contahe

Nedd4- 2 j.n, LNQ._ SUC ng i Yedt ssibl.e t z&_whet her
Nodda. P EEEHie M Mfibordln A0} 1 808 4s abEeRERRL ik | ANKAS

t her ef ormy gorseinguend! 9gr malcdeiict apbddsi Heer texainplest tigede daritdbadtiesi ty

st at us oﬁd(ybqu-Z. Tge iq¥ention furt her congr'ses an antibodﬁ which is
di - rect®d Yol AP PReRotd%s S8fdPR T FHHSE R P?;Véi‘%%l P h¥en- sus
sequencend fort ke chleddy ps Dt i .dikdekbhit| Bfotiiglse benéBzitheyi VRN it @ueonbi ni ng
the two anti bodi es according to the invention iin one test set-ug, Wi th
this naRll'“T'f@“‘irte 6&§Qi B?%S%lbl%ﬁt%idﬁt%i“ycq‘-?ﬁe(ﬁpﬁ&dmg mutations in tae

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-
gquence is the sequence which is phospherylated by a corresponding
kinase, in particular by Sgkl. The antibody preferably xecognizes
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 possibkble to obtain very informa-

tive results with regard to the activity status of Nedd.



tive results with regard to the activity status of Nedd. - 11 [0024] The

i nvention also conprises anti bodies which are directed against at | east
one nut ated ki nase consensus sequence in a Nedd protein. This consensus
sequence is in turn preferably the Sgkl consensus sequence which is
mut at ed correspondi ngly. The ki nase. consensus sequence is preferably

| ocated in the Nedd4-2 protein. Mitamts which are particularly preferred
in this connection are s33ADNedd4-2 and/or SaadDNedd4-2. The effect of
corresponding nuta- tions is that Nedd can no | onger be phosphoryl ated by a

corre- [@g?g?di Pl K AR i aRab t &Gk Als 30Kk ¢ 3 BHE Ne @NRUH QQQ%’SS%TP%]gsed

as a hel pt tool for i1nvestigating correspondi ng mutants.
ant i bodcesnaccar digrrt enehaukaventkior ser copsepan e csamiericeg ineadedd whi ch

or “ronbEPEERT ot botes ERe S a el GE T Pln o et A R oSeF RS ber ng
pr ef er redsbrsasissepiendeatvhich 18 merwred cobeespbmdireylyspabief kihdge [ 0026]

The descri bed anti bodi es .can rticul arly advant ggequs e used in the

0 2gnoCEPESRPS FERASRPo P LR Hedt H5 Sl h bih QP ddhar RFEESTory

advant ageaHes ywiecle O YRe i Bul 81 5 Feeobdi 1Y tKis tdincRveeBhi Pefor

detecting the expression,gnd/or function of Sgk, PKB and/or Nedd. In this
t

cont ext, d4nei BRd/ @5 canNerddrded ThenehEedt dih @O rKEEROBALRS HER -
( L ™ U5 ACEX :
| munoleggigal o ”B%J&;%edd Q.aBaEE'I gH%gAAf\fﬁ% ?thé]\a/%?%fépg& thP 2U3E Lhese

antibodies to carry out the ready "been nenti oned.
[ 0027] spbniisnaddinasmnaliny pdestcubed Sgkiomsosht annanipilefdyr abhhyba used

h ti ition, .which. pri t | t ti d
b ch ExoPt SEUREEN TR g gi Db 11 A BPET CPROGAIY AUE P -1 nt osti nal

and/ or renal glucose transport, and, where appro- priate, a
pharmaceutically acceptabl e excipient. Particularly preferabl the active

Conpourk0aakr Tad ANtABATELE 25687 ELND Co [5EF EPUSRELY ATe Prepardd us-

ing methods which are familiax to the skilled person. According
to the invention polyclonal 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



effect on at |east one Sgk and/or PKB and/or at |east one Nedd. |In another
preferred enbodi nent, the active conpound exerts an effect on activators,

inhibitors, _regulators arid/or biological precursors of 9n ﬁg , ig S
particul ar df° Fr(1%A4PBr Sgk3, and/ofF PKB and/or a NBEA/EER=4APEilul ar
Nedd4- 2. [0028] The active conpound is advantageously a poly- nucleotide.

Thi's pol ynucd eptidecsamtconpabseone fyumaid/do arki senb sequeneaswhi ch
reduces or inhi b'@ts t he_ ex res?‘i on of the c(grre% gndi ng ge i
ef g

es. |t .is
furt her nore °PosSEAfe U sBNBENCE ST e pordi AGCESHIRTS eot P de 25UéR © ¢ hat
it inhibits ¢depexpdessiet Of ahheef éspectdrve agengatar geneshbpimeanss of a

dom nant negatiyv roach,, as 15 kno o] il]led person rolimts
t he functionr%?Uf?ﬁQP%oFgggﬁﬁhd?ﬁ% % hea%ré%gg%éﬁkﬁﬁitﬁgrﬁ%}e§gghelboly-
nucl eoti de cpmrencolar a pepticdd, anefer alfigkdm pehys/ ogepPKBe,anvdfdr t i s

pepti de exergi an_e - th pressi on and/or function of an Sgk, in
particul ar 2% @‘gmy%n%;‘gﬁég%: gﬁgﬁ)érrZPKB and/or a Nedd, in particular

Nedd4- 2. The correspondi ng nol ecul ar bi ol ogi cal procedures which are

required for bhege apdroaches aienaGeessill eaoahbegskiLhed persan.. In

anot her preferred enbodi nent, the active conpound is 25 thé descri bed
peptide itserpclaneideti FBicomedumiGleotider &7adbl SPBP Y Rl PLmbL&&uREr
conpound’s, psgteLakby ascilde Mobecel ar reatpednd’ohavi AgiBigel ecear
wei ght of < 1000. 30 [00Q29] Parti cul arlgpfor t he pgr paose of treating

di seases WhPERC&F212Rs8Ei LPBICRFFRSAPRELPBedehFicodt trarfdddm® ™ Yite
active conpopadsinhebitics atldéeast ere rSgpcand/my plKihaotéorigei rmuldat es at

o cole [oEAac POt LRANNL LNEOEELEERT8R N RE! LS BN Gdrie
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. 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 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.



35 preferably at |east one kinase inhibitor, preferably staurosporine

and/ or chelerythrine or one of their analogs, and/or at |east one |igase
activator. 13 (0030] For the purpose of increasing glucose transport, in
par- ticular in the connection with animal fattening, the active com pound
preferably stinulates at | east one Sgk and/or PKB and/or inhibits at |east
one Nedd. For increasing glucose transport, the active conpound is

advant ageously an Sgkl activator, in particu- lar a gromh factor:,
preferably 1 GF1, and/or insulin. In_aggtber preferred enbodi nent, the
active conmpound is a stinmulant of the “transcription of Sgkl and/or Sgk3
and/ or PKB, preferably at |east one glucocorticoid, mneral corticoid,

gonadotropi.n.and/or. cyto- kine_ [n particular TGF43. (0031] The different
possibiﬂ%@@@% BRF cHh RAFPOS8N O e R i 455 "Pa A1 U6PES HABBitnedPWPRF each

other. [{QQ32hr! tni6hd WdhRHREE WeacrddiediargetbRthd orcrr adueia0cdd-ans-
geni ¢ ani mal s which exhibit an increase in |ipid deposition in adipose

ti ssue. RAWRENBTAF XA FOEUFPBRT 3 sheadfeone FRESTNUAL PA| dndfer of great
|t er est; hob £ 90g PI OOk, PASE 1Mlrs: nSl BES-Jd1eN BHboBR: Weight mor €

rapidly. Fattening can be carried out nuch nore“rapidly and nore

ef fi ci ertdty vesragpedrd d sapidvahsage quml hetrh8d ki orcpiothai, ngnt hastiami mal s i s
charact arj.zed i e ' fa%q/or t] f Sglt, |

parti culqaarrzggP%P#??aclénogr'egégggf%@ﬂese énlarrlré?élg Jf%ll}slqlnﬁerglelb?/n%%é%rl erates
t he i nt gskeifermall emisadixianan ohegherciose compbantihis 4 eadinudanhe afnoe rapid

in- crease. in_the.glucose,concentrati in the asma._. This results _in
hi gher oS aption 71 Tl ﬁ’gigé%’é%e‘%"g*g,a‘\%/ R Fg#s RﬁerFaﬁrPl;‘?iW %‘édjr?‘@“t 0
i pi d demesiglhebcont Bsbipghsainkssuechaiingist,i guhadetkropi0@33Y ok Ne@to-
particularly preferred enbodi nent of this aspect, sglt, in particular
sgltl, i*irefotnt RREtiRIFFGSEGFByver expressed in the animal, This is

ef fected, for exanple, by introducing appro-

(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 methed 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



priate gene WO 03/102206 - 14 - PCT/EP03/05847 constructs, in particular
vectors, which carry appropriately strong pronoters which are functionally

| ocat ed upstre ppropriate sglt_sequence. Prefer i |.s0 given
to cl oning 3%?2@%?q%£$%§ exhi bi t appr%ﬁrlately stron6C325%§§§§3%4§f sglt,
in particular sgltl. The methodol ogi cal procedures for doing this are

accessi bl e tdbﬁ@@rﬁkit]ed p@rsomartﬂaﬁﬂ$rln aeotbes prehﬁﬂt@d erhadiyment ,
t he expression 10 an nctlon articul ar and/qr Sgk3,

o by &P e Rl BL  Ha T RebnE e an W PELS ) BY L eRE i EPE IV T

i ncreases theoezteditypsoreane omroam|1appmnpngat@f Sglt, B&qmamtecular
L o Cher S L DAl O UE0ss LOAPSROMLo! SclBRLARSCdn FA1A0 Lhlign 15 the

correspondlng genes can be over expressed usin nmol ecul ar
bi ol ogi cal methodst Q@rriwpotdiesly hamdromneemsrm s cm clo lexpr é$s

appropri at §PP§% hiyEi V§Ji31’tf‘0t | ¥fe ”“ﬁé‘@ﬁéd&@é?%glcé? bgrb%@%%%ed &

integrated into the organism The nutants
T308D, S473DMKBL 2 et phe t #Ewl AFF9SprBEEr FEATPR ﬁﬁﬂéle@oﬁﬁéﬁ¥ﬂbﬂ The activity
of these nmutants is independent of other activating enzynmes, in particular

ki nases, and the mutants are therefore constantly actjve. They inhibit
the breakdowh?®$4Bglp, a1 | REF 5P 55Ft ETOOS 1SNt | %h%rﬁégﬁﬁséﬁéﬁk by
the ubi qui tigndjgaseueddoni Bf Bakti Gul araNedeldr 2 S\gkm bhugoresukai,ng in

gl ucose trans rt bei ncre sed. .[0035 anot her eferred e odlnent
Phe expr ess THE 30 ARG uhGrRON O THRe TR quib] O Ghges hedd=d
particul ar Neddd- 2thesedecr eased. iﬂmneaﬂeﬂ)tnneth@cteﬁiegt obri neheasi ng
glupose traq398£éigsq%a%%§%ba qgf 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 actgve mutants can also be introduced or
integrated 1into the organism. The mutants 5422Dsgkl

20 and/or T308P54"0pyR  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 ubigquitin 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 1ligase ©Nedd, in
particular Nedd4-2, 1is decreased. This also has the
effect of increasing glucose transport as a result of
Sglt, in particular Sgltl, being broken down to a
reduced extent. An appropriate reduction in the
35 expression and/or function of Nedd can likewise be
achieved using customary molecular biological methods
such as antisense or dominant-negative approaches.

Particular preference is given to stably integrating



Sglt, in particular Sgltl, being broken down to a reduced extent. An
appropriate reduction in the 35 expression and/or function of Nedd can

| i kewi se be achieved using custonmary nol ecul ar biol ogi cal nmethods such as
anti sense or dom nant-negative approaches. Particular preference is given
to stably integrating 15 suitable nmutations of nedd, in particular

nedd4-2, into the or- ganismor to switching off the negative gene for Nedd
in order, in this way, to decrease-otSinhibit the expression of this
enzynme over a long period. Appropriate procedures are known to the
skilled person. Particular preference is given, in this connec- tion, to

i nserti sgiatbleasitariensnaét hedd, nih matrat cobar Madd¥edd, inta pee tareul ar
Nedd4-2. The nutations . s 3eoneg€4-2 and/ or. 894Dnegg4- 2 can ver%

advant a§8BusEPyOhe UG SeRIPRI 8Tt ot I A8%6T e FeXedfet™ WiT 9 shave been

descri bed, tADg wipertd ericwease Of IMAUIRVEREI &fpriSea bEOBhiHeadBindeoW Ng
description of pre- ferred_enbodi nents in conbination with the subcl ai ns

and t he °9VPg- 2 uleRg RaTiOF- sAEBRPREL 3 Gn PrOREAPRRT VAT FudNOFBatBr 882 can in each

case be gi@ah Ld etk by t BRIE ; BWNa PTp Vi A} eBB¥CE 8l g Ofed,NEM BRE BO-SOHRCDI ned
wi th each other. [0037] In the figures: [0038] " Fig. 1: shows the regulation
of the MNaongcoupl EHesejiuicgset Leasspme dnagjivatbys Madasipnapt Sgkddd,Upper
section; OpLgj NRagyred - 8oL LR 21 d fdVRt Bes - SEM (n
= 6-15)}nckgggg€£i¥%eV|suogéyfgéqﬁgégw?%fecte baﬁﬁﬁgggftl, néﬁ%@ ?2 and/ or
sgkl cRMAcapheeensadwddL92odehn-be etpddatiadthhe eentatt-s whi ch are i nduced
by 20 mM gl ucose which in oocytes which were expressing Sgltl, Sgk
stirul ated the currents and reversed the effect of Nedd4-2.

: [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 Neddd4-2 and Sgkl.
Upper section: Originally measured data; lower
section: arithmetic means * SEM (n = 6-15).
Xencpus laevis oocytes were injected with sgltl,
nedd4-2 and/or sgkl cRNA. Whereas Nedd4-2 down-
regulated the currents 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.
* ijindicates the significant differences as com-

pared with the currents which were



* indicates the significant differences as com pared with the currents

"~ which were WD 03/102206 - 16 - PCT/ EP03/ 05847 measured in oocyt es which

were only expressing Sgltl. indicates the significant djffer S
conpared witH tﬂé/E:Bg?Qgpondi ng 5 valué$ in oocytes mﬁggﬁg&gﬁnﬁ@&ﬁssi ng
Sgltl and Nedd4-2. [0039] Fig. 2: shows the regulation of the Na+-coupled
gl ucose transporter Sgltl byd¥edd4d?, inl0 coagtesut weky acteiree SAARDSgKI
and inactive K127NSgkl. Upper seectii_non:sp% inally neasured curves; |ower

ig
section: arithnetic neans SSEMSET LBSPH Txenopus | aevis oocytes 15 were

injected with sgltl, nedd4-2 andidircate422DsgkkigniKi2aNsgldi ifRNVENAARer eas
Nedd4-2 significantly downregul ated the , cur ts ich ar Q;H;%q,, 0 nM
gl ucose in oocytes which W@r%e e§8rrn8§§|eﬁlg S‘E’;]{ﬁq 2 ZZC%STSXK% ut’ ng(z)t

K127NSgkl5 stinul ated the caslnerd simndoceuessedhiitie wkfectexgfreNedus-2. *

i ndi cates the differences i re. signifjcant as conpared with the 25
currents which were rreasur\é\lggqclnhug%cn% @% cjh' were expressing Sgltl on its

own. # indicates the differences which were significant as conpared with
the correspepdhng ¥ales i NGyt ese Whistii1 30 Jier 8r uHLssh NS 1dd and
Neddd-2. glucose transporter Sgltl by Nedd4-2,
10 constitutively active $422Dggk1 and
inactive ¥?Msgkl.
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
$422059x1  or  *?™sgkl  cRNA. Whereas

Nedd4-2 significantly downregulated the
currents which are induced 20 mM glucose

in oocytes which were expressing Sgltl,

20 $422Dg4x1, but not F?Msgkl, stimulated
the currents and reversed the effect of
Neddd4-2.
* indicates the differences which were
significant as compared with the
25 currents which were measured in oocytes

which were expressing Sgltl on its own.

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

30 were expressing Sgltl and Neddd-2.

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

T308D,84730pKp apng Sgk3.
35 Upper section: Originally measured
curves; lower section: arithmetic means
+ SEM. Xenopus laevis oocytes were

injected with sgltl, nedd4-2, T308D,S4730ppp



[ 00401 Fig. 3: shows the regul ation of the Na+-coupled glucose transporter
Sgltl by Nedd4-2, T308D, S473DPKB and Sgk3. 35 Upper section: Oiginally
measured curves; |lower section: arithnmetic neans SEM Xenopus | aevi s
oocyt es wer &0 TB3£k@R206j ected with sglt¥,-nedd4- 2, 08BC§4?§I93‘A@5@§/7102206
- 17 - PCT/ EPO3/ 05847 and/or sgk3 cRNA. Nedd4-2 significantly

downregul ated the currents uhygh ves §§f3 | AANged b@@o?@-ﬁ“/‘sgbﬁﬁ(ﬁ%a'n'ﬁl@ocyt €s
whi ch were expressing Sgltl. T308D 3PKB 5 and Sgk3 stirmulated the

currents and reversed the @PFBREEIBLaNeddathe * CHRARRASes WHHENI fe&fences

which were significant as ¢gapaegd Wyt h gumdentluabseh ware omrasesed in
oocytes which 10 were expressing Sgltl on its own. Sil nd|p3@,§[e§47§r%
di fferences which were si thFFEar\*tere?s LHPRTF 2H i £ e cor respondi n

val ues im oocytes which wepgdexpgessi BgifghbkeandtNedd4u2.retit  004H F| g.
4 cghoye ihe Legulati on of he e coupl o alucgeq ensport et Saltl by
injected with 20 sgltl, nedd4- 2nandhaesS422DSgkIf £fe$BN celRNAvh 1 ¥he meas
coexpressi on of Nedd4- 2 reducedlftlp:ean%ur rent gOWB %Igdme&gthnd%%erqel}%s
which were measured 1in 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 5°??°sgkl (SD) cRNA.
Whereas coexpression of Nedd4-2 reduced
the currents which were induced by
adding 5 mmol glucose, the currents were
significantly increased by coexpressing

5422Dsgk1 .

) 25 constitutively active kinase
[0042) Fig. 5: shows the regulation of the Na'-coupled

glucose transporter Sgltl by Neddé4-2,

Sgk3 and PKB. Arithmetic means + SEM

30 (experimental procedure as in fig. 4).



adding 5 mmol glucose, the currents were significantly increased by
coexpressing 25 constitutively active kinase S422Dsgkl . [0042] Fig. 5:
shows the requl ation of the Na+-coupled, glucose transparter | t| by
Nedd4- 2, Sé%% U PREPE Ari t het i ¢ neans® SEM 30 (expegFﬂéﬁ?Qggﬁggégdure as
in fig. 4). W 03/102206 - 18 - PCT/ EP03/ 05847 EXAVMPLE Methods 5 1
Expression in Xenopus | aevis oocytes Exairnm- el ectrode voltage clanp

[ 0043] cRNAs encoding wi |l d-type Sgkl [Waldegger S, Barth P, Raber G Lang
F: Coning and characterization 10 of a putative human serine/threoni ne
protein kinasethisd@snscriptionally nodified during anisotonic and isotonic
alterations of cell volune. Proc Natl Acad Sci USA 1997; 94; 4440-4445],
encodi ng constitutively active Sgkl (S122DSgkl) and i nactive Sgk
(K127NSgkl) 15 [BebagashonT, iGoh&enPpuikct ilegvoh ofoserem and two-

gl ucocorticoid-r g % g Epg 'E Ki gg by agonists that activate .
phosphati dyl i no 3.5a g PL8igahe tid at ed by 3-phosphoi nositi de-dependent
protein kinase-1 (PDK1l) and PDK2. BiochemJ. 1999; 339: 319 20 28],

mﬁld-type_SgF@Oggp PKRyAKobayashind. g?@&—@&pewbébkqe Niwa & s,
Characterization of the structure “and regulation of two novéel isoforns of
serum and BRuebcSrt iReHiar i hdukddd pFot &4PTKiNtaseRd BFrBekemte L 1EFF9ON 334;

189- 97] 1 0cONsEt U i Rl ok @Gk Ve k308D S4130PKB [N s 2% IR iCohamaRe
Mechani sm of activation ang functign of protein kinase B. Curr. Cp%p Genet
Dev. 1998; 8traBscEaPtignpdivype™REdbAed [ DEHSAREVI | PEIECH Ures SV

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 serum—- and

glucocorticoid-regulated protein kinase by agonists
that activate phosphatidylinositide 3-kinase is
mediated by ijhosphoinositide—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 T308%S473PpKp [Alessi

: 25 DR, Cohen P. Mechanism of activation and function of
) protein kinase B. Curr. Opin Genet Dev. 1998; 8: 055-
62], wild-type Nedd4-2 ([Debonneville €, Flores 383Y,
Kamynina E, Plant PJ, Tauxe C, Thomas MA, 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, Brder S: The use of Xenopus laevis

oocytes for the functional characterization of
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temperature for 3 days after the respective cRNAs had
been injected. The currents which were induced by the
exXtracellular administration of 20 mM or 5 mM glucose
were measured wusing a two-electrode voltage clamp
[Wagner CA, Friedﬁich B, Setiawan I, Lang F, Broer S:
The use of Xenopus laevis oocytes for the functional
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
(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 1in
at least three different groups of oocytes.

Qualitatively similar data were obtained in all the



proteins. Cell Physiol Biochem 2000; 10: 1-12] and taken as a neasure of
* the glucose transport. The data were filtered at 10 Hz and anal yzed usi ng

a MaclLab Divgi tal to Anal og Converter and correspondi n% sof t war e %% (AD
:  Instrunents,W€aQ3/E02RPF  Australia). TRB control bat RCSLERORSISERD 96)
. contained 96 MM NaCl, 2 nMKC1l, 1.8 nM CaCl2, 1 mM MgCl2 and 5 nM HEPES

pH 7.4. Al theecasybst aneces medg usedyatet he cSitalced geACeRtiatiifarantThe
final solutions were titrated with HCl or NaOH to t{le 30 sﬁnated. H or pH
7.4. The fl oW FEEECBFCEhESLNFertisiedt Ssdi dt§on WaRLBOTRPPALS &0 *88hi eved
conpl ete chapge< ofo. DI widan Wddd N Uk} s.off 0644] bedhgt he tealictliataldlys, the
data were quoted.as 35..., arithnmetic neans SEM n is the nunber of
oocyt es inv%%‘@?bg’f%ar?tAll the experinents were carried out in at |east
three difsferent groups of oocytes. Qualitatively simlar data were

obt ai ned in gl I SwglV\Q Qﬁgﬁogéggs 20 - PCT/ EPO3/ 05847 repeat§. The
results wer nt differences using Student's t test.

Only results giving P < 0.05 were nmade use of as being statistically

significant. St ydi a3 5 wit ' ] 67 9ahEs$ -of ogn ¢ i@nd 70
pairs of di z;[lg(%g?é &?\% %lxgr .g)f?gﬁ%@%ﬁoﬁﬁhe@s?ugi‘:gsogn%ﬁ% é)%ar essure
10 regul ati obwand orreardiOVEsicad afophehet piesliepheChabeffs Preassaire

di zygot iig t WLagu 8t ol Sauddic! uged. cALh; ot B8cRABYI CladH St Weé &, Germrn
Caucasians fromdifferent parts of Germany. Bl ood was renpved from.all the
twins, and PRBRNEReOfartdit sAbFYEReI Qi 2Yd8EI @06 RSP ol NERYIES - pdiridose of
det erm ning gNgoplalryt idfighafrt’s Oh&1LE ORk@GH| Waucasians from different

) 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 in 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-ST),

_) 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, 1.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.



genetic studies. Each participant underwent a nedical and physical

exam nation. *None of the participants had a famly history of chronic

medi cal di seases. A single nucleotide polynorphism (SNP% was identified in
Exon 8 20 (¥ST93Ah02a06econd SNP was-i déntified 551 b&ESE/BEOCAL058Ady in

~ the donor site (Intron 6) of Exon 7 (T->C) [Busjahn A Aydin A Unhl mann R

et al., Serupk;andesgl ycQcorddcoldr 1 ogul atpdnkicRase (SGK1) 1gane cangd sbl ood
pressure. Hypertension 2002; 40:256-260)]. These two 25 individual SNPs,

i .e. Intron Bo¢TibEY an® BExork® (EpteT) dccandrte arabyze@Olpyn@sehisms

Descriptive stahibhesuboy tHgiivo SNPsus ¢t HeiF €GesS - tisle. ofrpact i on.
The associ ation, anal ysis was 30 thereforf ased c;g]_rtvxo group conpari sons,
i .e. on hono29gbhsCRar Aiter@ e t#e RAPFAALCvs 1 Phdterd2YdBus Foc&5A%Ss and

noncarri & s. tibe rugirpendench s tiihigad Wehs SNBsnwas tiest edicuspagrshefchit

test. The re| ationshi bet ween t he SNPs_and t he.phenot ype tested b
means 35 of Eﬁ?di% Yridt  BREUAPIATH BEEh Hoty gﬁﬁeéﬂgdr\%rﬁcerﬁg eaert B

i ncor por at edoghethe Sl 14 1re e fFlics sanab ysiesl Ir ek at exty¢ 0 anlobt bepamtexreof t he

di zygotic twin paiirs and to r y | ect ed_par nzy jc twin
pairs. WO 031 16530880- 21 - BEF E%glg%mi%ﬁhi sgfesté%‘/gésr%]rqtégfel ?%L e than
the t test andghtfwasncpodeivielle was tske dtht@. @zcolint thet ltopdl iymmatpElars s

si mul t angpus il e dncLudi elr dptgLactjQn. dgj.J i QBankt Jas al so
possi bl g,qpi nlg%(ﬁ?ﬁ@v\gtyﬂéjt %ggggggquht_hée nué{ger a%f ?‘“thte%fal ga%{i o%g?gSi nce the
two parts of unidemgnsygoeilc ANWVR peilng HoEMANEhddperent2BE BHBA- ot her,

famlial effects as well as age and sex were included in the ANOVA test as

cov-fari ants. The _significance level was set at 0.05. In the confirmation
. Results

15 [0047] The administration of 20 mM glucose 1led, in
Sgltl mRNA-injected Xenopus oocytes but not in oocytes
- which had been injected with water, to an inward
current (Igic) o@ 48.6 % 11.5 nA (n = 18) . By
comparison, glucose treatment 1led, 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 mMRNA (coexpression), the Tgic 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 value which was observed in oocytes

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

35 [0049] Constitutively active 5422DSgkl had a similar
effect to that of wild-type Sgkl (fig. 2). Coexpression
of 5%%?°3gkl increased the glucose-induced current by

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



10 group, the association effect was tested by neans of uni di nensi onal
ANOVA using both SNPs at the sane tinme. Results 15 [0047] The

adm nistration of 20 nM glucose led, in Sgltl nRNA-i n%ect ed X?nogus
oocytes but Wt03IM PRIk es whi ch had b&2n i nj ected wi YhTHBPER/0844n
innard current (lglc) of 48.6 11.5 nA (n = 18). By conparison, glucose

treatment | edyeigr-aed £8ni Begiathi2® oosybesd tthea cuFrent ofy 138.30x7 nA (n
= 6). In Xenopus oocytes whij CE Q&% been injecte
e gl

)| _ d vgath Sgltl. MRNA. _and
Nedd4- 2 nRNA (toekpresifbn) ThE eCthdes HGRFITAMY yerOnEr 842y Y49. 2
6.8% (n = 1RoexpRanseiqueftiylsqul t Ini sodpwsseghl ahedeby tbexpliegsingn 25
| i gase Nedd4- 2 ig. 1). 4804 Coexpression,_of _w l.d-type kL, uprequl at ed
the gl ucosi\’ﬁq‘éj{fc%daléér?qeq%gﬁ%}ﬁlt. i‘é:.ff)%lfnwéslg% %dt fgvé?s% t he
ef fect ob Nedgld-Righarooayhes nihoehy wes ewBOcbexpreessiaxpSgssingofetlhér with
Sgkl and Nedd4-2,. the | ucose-induced cu s 34.8..1%.8%(n =.14)
hi gher than Phe V4 ueov\qlﬁi cﬁ“p%/\g's %g'ser\gréd (:“:clr;]r?g%%y eséovm‘l”(l:%avxg@(eexgrressi ng
Sgitl on itsowt{figivd)y 86ti0048pkConshiet itiaveliyeaatitans12283sgkl had a
simlar effect t hat_ .Qf  .wi. d- S fignLl). si; 9]
S4220Sgk! i ncglr&éasg tCt hglgnul?ols%r?yn cegw(c:ﬁ%r e%theg / S%Sgpégélgﬂ?ﬁcg 57). In
this series @frexperinedts, TWS -G¥.10220614) 22nd Iﬂéﬁl EFO3/ peBgyse the

coexpreggi on. pfeNedddr 2ybowared thg cabepnts DB weted%kpresdbhg This
effect was reversed by additional}\,, Coexpressi ng S422DS%I?|<I. ILn oocytes
whi ch were ctékpte§SPR§hCRedtif2 and SSU42 DRI NefRd ~Cur rehe H&SC9§ET  19. 8%

(n =5 16) higheted halrkBnOOCKIsLSH NG Ch YeT 8 EXpEes)i NJowgtkt khadn tides own
(fsg. 2)'lrbgfgéra%%i%%\M$§gty%%s%&ved in oocytes which were
expressing Sgltl on its own (fig. 2).
15
[0050] The effect of Sgkl was imitated by 708/ S473PpkR
(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 T308D, S4730PpKp
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
ococytes which were coexpressing -08P3473PpKB 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 T8P/S473PpKRB ang
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.



constitutively active Sgki, the inacti ve mut ant K127NSgkl did not
significantly alter the substrate-induced current (- 220 5.3% n = 14)

and did not reverse the 10 effect of Nedd4- I n oocyt

expr essi ng I???}BG%Pﬁer with KlZlNSggg and Nedd4- 2 S?ﬁﬁﬁ?{ﬁ@@% nduced
current was 54 9 9.7% (n = 8) lower than the value V\/mch was observed in
oocytes whichoweze EXPr e&sig}go@I thhaoan ideexpyeddfign 2)f By dd05@ndThe

ffect of Sakhsp t T308D, 73 f I th f
xper i mont s GaeRleabih LBRLRERRA- 3 touEred ¥hd Lift r GAE by 2605 £ 696 (n
= 42). CoexpdeSsnBn with caBstitini Vteiq/ytaedsr wéuIFCBOBIDeSZERBRIpBemmg

significant I%(ﬂnfreaig%tagle gw 39595 'ﬁdu%%% CWI et é n @%cygq??lc\gyec_h wer e
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Nedd4-2. 5l n Xedopes cocua:yh@s r\Marched\/\érOe S aexPresHA nln T3086) 54 FBBIRKE Sand

Nedd4-2 1og §hﬁ‘=r "Rt tenahNe 1l uee%eg;erre@q CWARN YaS R4 5

18.2% (n = 2 hi g er t anthe current enou oocyt es Wmch wer e

expressi ng Sghithomeres cowry ¥riiested . W%GbS?]glltrl ancondab abl & 3raffee t o
that of T308Q,,5413 é%% %c‘-}gkhads%%nstfrrﬁté@é&ﬂ § benglsyaese-drpluced
e e

current and reverse ffect of Nedd4-2. The glucose-induced current
was 123.6 1%e@94¢A =nBYS. hrIg’heﬁhPﬁeoo%'?P@?mﬁﬁFéh wer® exXprERRt ng'aSyl t |

and Sgk3,p angnddied wi9nd% min gTuddksehi gher in oocytes which were
expressing Sgltl, 3.5 Nedd4-2 and Sgk3, than the glucose-induced current in

Xenopus oocytes whi ch were expressing Sgltl on its owm. WO 03/102206 - 23 -
PCT/ EPO3/ 0584F05p0052] aFifdhrtheshawsr tdmato£oexpeessennsof t8g tisafmkms

Sl%ZDSgkI (Sg¥ EB%EG%§%§ %@%éﬁgﬁétgbgg, §§99£916§s4pr0tein kinase B

(PKB), were tested in addition to the constitutively

15 active 3%?2°sgkl (SD). The glucose-induced current was
increased by 55 * 12% (n = 44) by coexpressing **¥?°sgkl,
by 117 # 16% (n = 16) by coexpressing Sgk3, and by 101
* 18% (n = 24) by, 6 coexpressing PKB, while Sgk2 had no
statistically significant effect. While coexpressing

20 Neddd4-2 lowered glucose transport by 23 + 4% (n = 79),
it did not prevent stimulation by the additional
coexpression of %%22Pggkl (+48 + 11%, n = 48), of Sgk3
(+114 + 26%, n = 16) and of PKB (+107 = 20%, n = 24).
Once again, Sgk2 had no significant effect.

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

30 twins which were carrying the polymorphism E8CC/CT;I6CC
amounted to 26.7 %+ 1.4 kg/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
Sgkl, Sgk3 and PKB have a strong stimulatory effect on

Sgltl. The increase in Sgltl activity accelerates the



10.6 nA (n = 18). In oocytes which were expressing Sgltl together with
Sgkl and Nedd4-2, the glucose 5 induced current reached 60.5 9.9 nA (n =
18), that is_._61l_,21%nore than the correspondi ng val ue in ooc tes whi ch
were only i nf'@cPad1qeResglt1 and 126~ 23%ore than iBFTEBRATL A Th had
been injected with Sgltl and Nedd4-2 nRNA. In these experi rrents t he

current was it@esndueed \Aalb@oﬁpﬂ_%gl u0<§>§e g[lQﬂﬁf&]e | nsachurt heatserilgs of
experinments, the isof

€ Qr. s %g 9 }é% Sgk3, .as well as %Cot ein
kinase B (PRBJ'CeREFETEEL: & i 38‘8|SF| feheD i L0EFGaSES1EAT i ve
S922DSgk1 ( SBppidIlye gTbmsseinodaaedscuthentrmﬁ@aséncasﬁasﬁdsxbyiBS ad@% (n =

44) by coexp 11 69 ( 6), by. coexpressi ng. Sgk3,
and by 101 rcﬁﬁf% ?g S4tz1 Sjg‘%/ %S(’)eg}é es 6?31095% %I eljéé}((g A&d & n(?) FPOSE
statisticall gissgsi. fO@artmeefdtérﬂr Nimdl ¢ tokkpbressbng 2 gNedd4eRuntosver ed

gl ucose tran r % (n =79), it did not prevent stinulation by
the addi tionaF® tSSg’Br%gé‘s‘féon of S122DSgkl (+48 1 1 %, n = 4 8) , of Sgk3
(+114 26% n = 16) and of PKB (+107 20% n = 24) . Once again, Sgk2 had
no signifi Carﬂbo@%f eghe 23 Ay {h%ﬂfﬁsthhBMEEEbg@t%ht he E‘Hlé‘céérg

rel evance Sgkl' in the regul ation of Sgl ywel ght

mass i ndex oPOth“ﬁ§Pbé§§‘es‘§bh§hpdl%/rr@rsﬁlﬁ’lcér@ste(ﬁ wiks SgkeVgbRe wekood
correl atiey. fhesaverade Bady MRsH Rl e3P ﬁm&%méﬁ WEAa ﬁgggymae&he

pol ymor phi sm EBCC/ CT; 1 6CC  anmpunted to 26.7 1.4 kg/n2 = 13). This val ue
is significantly higher (P<0.008) than the correspondi ng aver age val ues
(23.3 0.2 kg/n2, n = 263) for the twins as a whole. 35

)



- [ 0055] Taken overall, the experinments denonstrate that Sgkl, Sgk3 and PKB
have a strong stlnulatory effect on Sgltl. The increase in Sgltl activity
accel erates the WD 03/102206 - 24 - PG/ EP03/ 05847 intestinal absorption
of glucose such that the concentrati‘on of glucose in the plasna increases
nore rapidly. This increases the release of insulin and thereby

stimul ates the deposition of lipid in adi pose 5 tissue. On the other hand,
inhibitors of Sgltl counter- act corpul ence. [0056] The studies with tw ns
denonstrate that the sane pol ynorphi smwhich is associated with el evated

bl ood 10 pressure is also conneg Sdnéo! a hi gher body mass index. 25 -
Patent clains 1. The use of at | i body or nucl eotide for

detecting the expres- sion or function of activated or inactive Sgk, PKB,
or Nedd, for the pur- pose of diagnhosing diseases which are associated with
di sturbed glu- cose transport. 2. The use of claim 1, characterized in that

Sgk i's Sgkil & %]quslfegof able m%rjrésgm‘?(gocﬁ}eﬂ Hh&leoﬁﬁ@”@?&%%%}kﬁ%%%ksmdd I's

Nedd 4-2. 4. The use as claimed | n he precedi ,
char act er i zedidmor turattiomsef astivedde avfinactiviebSdk eB KihiarhNadd, thrrtBetped- agai nst

h h la- ted / ted PKB Nedd. 5.
A b I S e e T M
ti bodi es whi gbsgrtfarcgf*&pt ed against at | east one phosphoryl ated and/ or

unphosphoryl at ed Sgkl consensus sequence in a !\iedd protein. 6. The use of
claim5, characterized in that said Nedd protein is Nedd 4-2 protein. 7.

The use s Chladk L cRlif 91 chiacRERRANAF R seRpLadiged zed 10 that

| east one mutation, In particular an inactivating mnutat is de-
tected in Nedd, in DNA, RNA or a Nedd protein froma biol ogi cal sam

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

4. The use as claimedin 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-

quence in the Nedd protein.



. ple. 8 The use as clainmed in claim7, characterized in that said nutation
is present in a segnent of Nedd which encodes an' S. gkl consensus se-
guence in the Nedd protein. - 26 9. The use as clainmed in claim7 or claim
8, characterized in that said bio- Toﬁ?cél sanple is a sanple froma
patient. 10. The use as clainmed in one of clains 7 to 9, characterized in

h h > / h
E:I 2;[ rr;[edel n@g@gl L?g% hg cﬁ%é@ﬁ]gégﬁafﬁc%éwa jﬁ{%\%%g%ﬁz?ﬂ n t"ﬂ%’t g%fﬁsqe%ast one
mut ation, i nlquac4li ample @na 8atipletiiarg phashon, is detec- ted in Sgk or a

gene for PKB, in DNA, RNA or an Sgk protein or PKB protein froma
bi ol ogi cal sanple. 12. The use as clainmed in claim1ll, characterized in

that thegut %bggét ﬁs%@mﬁ%a@%%w\ﬁ% 43R g%rlzje% tﬂﬁ%ﬂfﬁ@ as

clained in one recedi ng clains aracteri z the di seases
are the net abmtaﬁoeymagg'ﬁlﬁeddﬂ Dantian ?431 PN 2y, 14. A nethod for

di agnosi ng predi spositions to obesity, characterized in that at | east one
pol ynmorphismis detected in Sgk, a gene for PKB, Nedd and/or sglt. 15. The

met hod aft.cl ahe deb ashmiasen sed dfmhéfpaéc&nhgi SlabgklcRarskdkdzedin) 16. The
met hod of cl a| m 14, characterized in that Nedd is Nedd 4-2, 17. The method
of claim 14, Qﬁiaﬁ%@?g‘r‘?rﬁ%(ﬁ”‘l’tﬁt@ﬁat” parttcular agy activatipg muy&atirn.Hededeccl ai ned

0 one of cl ®dh S8 deneer PR A, MLAR: ob epBlyns BRIKB S 2

si ngl e nucl eotl de ol yno I'sm ( SNP) . "The et armed in one of
clains 14 top&@elmﬁanaatmolomwllsamha the pol ynor phismis E8CC CT; 1 6CC in
Sgkl . -27- 20. A prepared pol ycl onal or nonocl onal antibody, characterized
imthat it is directed against at |east one phosphoryl ated Sgkl ki nase
consensuR. saTgeamseaktiainNefith pla@hel N.characterized in that the mutation is

S422Dsgk1 and/Or T308D, S4730PKB.
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.

i
N

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 poiymorphism is ESBCC/CT;I6CC in Sgk1.



21. A prepared polyclonal or nonoclonal antibody, characterized in that it
Is directed against at |east one unphgsphoryl ated Sgkl ki nase consensus
sequence in a Nedd protein. 22. A prepared pol yclonal or nonocl onal

anti body, characteri zed in that it is directed agai nst at | east one

nmut at ed,,Sgk1, Ki nase yc SUs 00 & Ned { el iA3h Ip epar ed
pol ycl o% cﬁ %H@fﬁ B e ‘Wé QW 8 gl 3
charact eri Zetstrééteafﬁgauﬁém 1¥agtloRé PhRisPhbfylARISAK? kifasd BbAsersus The

anti body as clainmed 1n claim23, characterized in that the Nedd proteon
with a nut atsenuencesia adledthewteequence is S338DNedd4-2 or  s444DNedd4- 2.

21. A prepared polyclonal or monoclonal antibody, characterized in that it is
directed against at least one unphosphorylated Sgk1 kinase consensus
sequence in a Nedd protein.

22. A prepared polyclonal or monoclonal antibody, characterized in that it is
directed against at least one mutated Sgk1 kinase consensus se-
quence in a Nedd protein.

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 >**°Nedd4-2 or
S44DNedd4-2.



