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WD 2006/ 061130PCT/ EP2005/ 012802 1 Use of the

serunt gl ucocorticoi d-regul ated ki nase The invention
relates to the use of the

seruni gl ucocorti coi d-regul at ed ki nase (SCK) for

finding active ingredients. Further aspects of the

i nvent | | ate to nmethods and test Ki
W&ﬁpbég’%ﬁggﬁegener ative cartil age changgg?{/éﬁgg%/ngioz
ki nase SCGK-1 which is inducdd by serum and

G857 S BB e Bton ¥odssl 10" rmmmry

carci nonma cell line (V\ébster et al., 1993a; Wbster
ﬂtle %\r/]%nétfb%g?@%tes hET &d RiskNof hﬁéesét@H/?i;uggléo&:@bid}lregulated

'lﬂﬂ@ﬁﬁ;fS@K) fr f@g@igt@é\?fté}r%gﬁgqhgm%y Ecﬁger ggp%cts of the inverntion

epnserrenseotibenndl et Ritgnfof i idantifyidc reagpmerativieheartilage
%tm)unts of SGK-1 nmMRNA. It was shown in further

AgFEs that SGK-1 and its inducibility occurs both
in 15 various cell lines and in cells of nornnal

1S 55 SCR0 AR & incesidohy "R SRUFSTLPO Rl was

c@@mme@e‘bortbg F st dirmaniny 9988 %%rlmwdlﬂtee@auriﬁeg%n%a@,e% rat
mfh rrg dcér&rﬁﬁﬁ@ éélf fiBe QE%raéte a'Fnol\@QWd\l\@b@ter et al.,

to.as o‘ SCK-3. SCK-3,is
t&%@a. TBareinidn (RES; Sle “GokBTY JERPPIRS) U Bidrafen of
Lﬁbddoﬁlcﬁﬁﬂ§|aﬁ ing ud@m?ﬁsame gén{eemctlvﬁymdnas ar mrsequence
eas us 0.0 a I n
G2, 4RI IIBatS 48 e IRbDLs P SOR-PIERRL it was
shiomech Imziuréhdﬂ”ee’tud[@Sttbdt 6§t endbiis inﬂ@cibﬂmu @pgm@f both in
\Eﬁe ?Sﬁldllﬁ@%n\ﬁaw A d ey ngﬁﬁﬁnﬂéﬁﬂaso’(BFé}‘ﬁlaﬂaéﬁ%? 2600;

Natay-FE555 Toli pti g 20095 Ltoner ot Ao e THEa Pical.. 2001).
Stlilf(? %@Qﬁ’lt sKﬂlol ngz%ic%l E'sraflnéﬂﬂl%onhwlgirﬁseal of whPOto date
of fi et a illon e '
thien mooRsaaie KQWEL AN BIE TSleRr 19 (RS PR T GuGHR and
Scyﬂm& HGErbIy atscc deberiraxs unbar ity naoesse SGKL (SGK-like) and
d- o,
D
hpmmogtatfk’to Cmer another ot #)e pradeindesd. det ect abl e duri ng

P@qn@ éés%d ih 4{1Hﬂ§[l§?"éﬂ5ibssbé§'ﬁhlcmﬁéffé belehv@sted to date,
Lee et S exEres

hmt e 3 @F@é’f‘é’%f’f aXRASEAY @Rﬁ%b%ryh\& .851 depeaditg 0”f§? nature
o'f 'fﬁ?é gesife typetingedtiginey ISthZQI@z—%W:ﬁaét alnd e v éldegger

the b h t al
T
Lbﬁ‘lrtgpetbﬁ Q@DﬂdFllhnp@trah cﬂﬂ]O&: Waamtg@ aidall 12002ac )t Ir8Bdaition,

%@e@&ﬁ%ﬁ%sﬁgj ce o#yql?ée’g%)%g% ¥ oﬁgsﬁés’s@gﬁ)ﬂg) mouse
eduygpogenEsin g SGHK-degaRd at %‘wve%\rdew@@eed-ﬁg@@@qq Hhanges in
sﬁgaf" Qec%sﬁésycﬁt th 91?&9’25@1; Ridud, (i éa°ck°'@ﬁic°\f/e§lél§) and is

occur generatlve
dgtmam@ M@E@@%@Bﬁé@z@o@“g M%tbréirs Jrefsh divghdthymus

e{cfi‘a(@ée éthalt hﬂ@@ﬁ}/ @GRC’Z St @@reésﬁad Qﬁﬁ] Qfeat@;ttnébundance in
e chro cour's

opiiasial Hasues: lofdnsBica;inae KERay: uh atGesis, ool anegiio
rédidms bhﬂxe\mﬂm I(Kongyér;m @ttal. sSQ@QbmﬁGK@ has been detectable

BB 2B ASE B Ry gt hear

apdspkﬂeoqmbyammﬁ d8A9h] kio dial.pB860ked in the

HEMERY hoBYRERRE B (tnbIExbicdRINGR SER® if] degsfrtn

rhet acconpani ed in so case

degemmfatmlkagye tinsoedwascemerdad as yet

Osteoarthrosis (OA) is one of the most commonly occurring degenerative
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differs fromthis arthritis. The exact causes of the
di sorder are not as yet known, but various factors 10

- may be i.nvol ved, such as netabolic changes,

mechani cal stréss, genetic defects or joint injuries.

-l rrespective of the original trigger, the common

Wwet pedeyoseasofeature of OA is degradati dPCOFEP2005/012802

articular cartilage. A main,feature of the

pat hol ogi cal condition of O% is proteolytic cleavage

;@iﬁt @i(édrd@%nancamebc&r dhdbgladvansed Atages toHess gintoit F\a@cﬂon
h’fe oﬁé{%‘ﬁ% otf hRE PEOLRSHRe %%struéﬂtﬁh ofSarticular

an sSns, .regener ati ve
oérﬁlﬁgeerebd@ttdi@@ ommcethas wdegying Rafteh, 1S3He. g dnalfig g ioint

rggllaggme?ﬁ 5?@1%@16‘ ng MhePbsddigstorp Qﬁ@ﬁ&e%ﬁ@t’@dstBét;tdéar the

desiiieiom Pl CPRILOBOPTIEIOND FBPECL PG OGS Divertdfin the

s?h@ﬂ%!: Eﬁé\"rnggi%né)fa?ﬂeﬁge ?ﬁam@ntd‘.l Eins uiscdsst Is, rliksi heumsatoid
ur. e
SalhBgeatied e SEEEABAE bpbgbieon

diﬂf@r@tf&::mmdemtmtme therefor. In contrast to nost

Tg‘ﬁh{%é%({tt C%EJ#% of $RE i égggr SRl hét & ?etﬂ@ﬁovtrr'ﬂ wlithegibus factors .

enbedded separate

may de mxolv@delsughaas ﬁﬁtawlq gesm@tﬁa@&q;aﬁﬁggtahﬁgneﬂc

dHrediBic &E{Eﬁmrgggar antee the ability of the articular

oL, oL e B MM TP g on
|§ 'd%! jrh@atidin Qﬁl snvigahs cirtilagee A Imain Xeatdrexpf the pathological.
3 ﬁ)ﬂ% aﬁrogeﬁp@c?gfe%%é@%%ﬁa 4R BhY REe@LERRARS. At

OSﬁD I Cc water

thaﬁamd trmesa Wheless@sielsi qu‘uphe"s@r@ﬁeswe%tf e&*&h@? @B%bo“c
rgg ‘f‘?ﬂé@ﬁ]{ %rﬁlrge‘f‘é %ha%rgﬁ\{é;gﬁfﬁéﬁﬁat@nog &8l eokéiadenthusThe
deiaited aelechlarmmethaniS o Tare PRarseenears B Bk from
dgﬁé‘gﬁh} (r}ﬁg?;r%}oddte EtCM of the cartil age and of the
i

Hiraseh cnsBon oi gt e’ 7dC; catfids ofibfifes’ rbftF, s unique
tﬁt&det:hamawpropm’aeswmtomsum peﬂtam%aac%t&péléﬁh pressures
aggir tp&gge@%sg%ﬁ‘ eﬁsﬁ% ty oﬁ’?h? 't%@@é eThé %Bcﬂ%} or§&hization of the

treati

aastilagar isaussiis dﬂ%ﬁlvmsthBSPf@bnlﬂ ﬁ@ﬂtrfti%; f(hé“‘gfftl alhes: e,

'c%frmﬁéa%ﬂgaér\%\&qm il ichntded e lard Redisadddessbargtefyofrom

one angt?tle(r) r|]n an eftcr)a?ce;e/llgglrlrggf &T (ﬁﬁﬁ%eo%nza%%molecules of this
ECM guarantee the ability of the articular cartilage and the joints to

function. '
The basic structure of the ECM consists of a network formed by fi t' brils of
collagens of type 1, IX and X|. Proteoglycans are embedded therein, mainly
aggrecan, resulting in an extremely high osmotic water-binding capacity.
The swelling pressure generated thereby, in conjunction with the properties
of the collagenous basic structure, goarantee the speciﬁc properties of

cartilage

A main feature of the pathogenesis of OA is the loss of the ECM of the

cartilage and of the articular cartilage tissue. Functioning of the affected
joint is thus restricted or lost. In addition,  various symptomatic parameters
appear during the course of the disease, such as, for example, pain.

Current methods for ireating osteoarthrosis are mostly confined to the

alleviation of symptomatic complaints. Causal therapy leading to regression
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'Th@céﬁﬂﬁ@@%noﬁlmﬁerw Bh s&RFBSES
. pOYNGHEEHDS @ §n&@ﬂ2)3)the§é3@e&eemarhbemmeaﬁéd under the

3 of the cartil age degenerati on on the basis of
nmedi cation is not possible according to the current
state of know edge. Particularly for this reason
there is a considerable need for novel active

i ngredients for the prevention and/or treatnent of

There is in addition a
\'g@s@%%r’(?%ﬂ% s of earl y and reliable di agﬁgg F%rOfO%/012802

degener ative changes in art3cular cartilage in order

[‘ eclg?@xg? ta%lg'e%'e?ét?c;rf h'hhfﬁet b&&k ”@fnltn ehfca‘?i%ﬁsisbh& EGSSEbie

e di sease. ‘ect of
apmrdmg tn ihe (Mf@]{oﬁtﬁ@ §af ko Qg{gedqufgglé arly for thlS reason

tmé?é% b édrfs'ic?é"‘raﬁl%r ne&ERH fouen Qcﬁ*@é In\gﬁfedl@gfsﬁﬁﬂreﬁé $revention

. ai nst degenerative rti.l a chal %{5} f

ap %cifeﬁ@%hloévﬁate&@ﬁf‘lﬁ‘%g r¢ h'§ 'rhv"% F’Bﬁ By negd Tfor

pH§§bele?r2f§§&?iW¥@kﬁlrﬁlam cHadruoris loﬁndég@mfram ichanges in
men er.eo

ag:cp&gm?ge jge! fiér %ﬁ@l aéfﬁ%ttggr(ﬁgé t\‘?ﬁf uncﬁjonaﬂé in

tee iitics btelgjel ofzbe, diseasaaklievelsjpckal o rngerstmws&ccordmgfy to

' p?ov?c%ee' Hovglurb%ts%fmﬂiesf rfﬁgt”ﬁft‘a?'ltlﬂﬁrtlgﬂeébt\i@' ¥RirédEents against

act i I'ngredien e prevention or
deg@wrﬁﬁm C@lﬁlfal-}? ﬁ'é%ﬁ*ﬁ ative cartil age changes. The
Tﬁ%qéﬁﬁﬁtelsoécﬁiéﬁe@ HERBrdPe to &nésfwaqﬂmow thdheecodanBGK

eot | de _sequences,.of thes ne
Pmiwﬁp déd qm:&gp rvative Y % 5%5%2%‘ 1?%%% functional
dedidfivey, of%ﬁtﬁ%ﬁégnﬁﬁﬁﬁﬂaﬂa (rBE6i@ poidNMrRiLiER BMctional, e.g.

ég%&géaggg 6%83gn&§%93§uéﬁ% R8I GBnchdchieghgent or

ew se I N Sé uences are
derhaitivabloe findintg abtiveldmareg Iﬁb‘ﬁ%lﬂi’f et a'z%@élfiaﬁdé’rtr‘?@@e“f of

d 1) NP 733794, NP 057360 .
%@% W?Sﬁ% T human S%ﬁ%’]‘ﬁé a[}f&%tgad'ng

ohaBi o, I SROSTEERT) Syl Arnd dbrca)

NMGIBRET | oxanmaal ABRHGPERS : (SKE€-B) rfem Odhet $brnucfeotlae :
d%@@ggghﬂ%legﬁe}’q dt'ﬂf Ob@%@ gtl.':@{d Qngle 5{/5“8&?5!5 f§m the NCBI

I ne

profieinedataban, undsir “ihennHb e YF _Q%% né> ihé\‘@d\g%g‘*

| Ng’egggg q@ﬁ@zg%@gﬁ@ﬁq GWSP' TﬁelmMéhS%Keger&les ,are

r et al oni

losaiceal an e %@meéemsbéﬁéar'st Irgtegd & %?ﬁ‘ﬂ'émB?me 6
2By 8Ei-2edn @hromﬂ;@@ﬁi& 2me0fq¢am)n,r 8GK-8t omgihirsmoagme 8

ksﬁéni&a@ N e

pestdl wdure sl Naﬂbnalaﬂeuterafm Bibtenhnptegryi hiawaaticn.i l&ational

S 5 o o, B ARLEWEE 2o U e

athineesakosonchige Mt Boshneloreng . the2§@@<-15ge@%é1psepeen
%ﬁﬂbea%@r aﬁaﬁp CW\é%sFetr dlal, 12083) wm&g’g@tétcml 1997; 1998;

e
ciopiog)of &Gﬁéi @jieiﬁ@((?mﬂs nScZé‘?il géf ory 1tlnrst ﬁ%@aby Kobayashi
etofMahgp. cel | -vol ume and hypot oni ¢ changes (\Val degger
et al., 1997; 5 Klingel et al., 2000; \Wal degger et
al ., 2000; Rozansky et al., 2002; Wantges et al.
Oﬂ@GéaﬂJre ehstiolguisting SBK deonBivh 8F otredt Kitdis e qshiaased on the

SRS e IO B G coior

J [obaimadzbnomd)fofsaizymaés pitvation r(f:ﬁrlas’tdﬁ@r et’al, 2003) of the

mg[e h dependent signaling pathways by serum (\Webster
., 1993a), insulin 10 and |G- 1 (Kobayashi et
al., 1999a; Park etal., 1999; Perrotti et al., 2001),
( ) bhastansigition of SGK-1.
Agﬁ?eﬁ %Eerlve u’g?é%wkﬁg\%gc}?o{dnb%%w es et al., 2000),
activators of the Erk signaling cascade (Hayashl et
al ., 2001) and TPA (M zuno et al., 2001). Sone
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5 Activation by PDKl1 has been shown by neans of
mut ati ons of the threoni ne256 and serine422 .
phosphoryl ation sites. Mitation of threonine256 to
al ani ne brings about an 80-90% reduction in
phosphoryl ati on and prevents PDK1-dependent

REOIN0W6IABT 180 SCK- 1. The sanme effect is dHsSERRZPOREIRE02

5 both threoni ne256 and serl,g;re422 are mutated to
al ani ne. By contrast, nutation of serine422 t

abpse tintledbr iningsalacoticaids 4Bpmman Gf b @Q%rg’é\@@e}/net al.
5{380 p@%ﬁ@%@é’ | &t ;aﬁg a6 )acgd)rva%}dt (Rwiaregobayaghnggs;

aongabﬁﬁ@@alm %%c%@@ §5z‘5¥‘ {i“giﬁﬁ ¥ 3%0%615 P53,

GoReaENicBEvbiiené Uaed | ﬁypcﬂf)mSGKharh\mse (V\Eaidmg;meee rel., 1997;

| Lonno-

Ringet of sineed0 Wieanst i RPT aoR0s Kl of 3t 2002,

Weneglsl etreathyr aﬁeza)rhugr;okmeshascrme@m SNeGS reend tTrh\BF alpha
' § heloc-lft?alél, y@g f@raﬂ ["%}Kuﬁ%@epéf n%@'WaIdegger et al.,

OCOI‘tI Col regu

n@%,sbamg ebal.i Z0DR Im@!mlgtior{a K kS pﬂ@ﬁegg{;l?({g]er growth-
o
Egéa et ;ﬁé éﬁégéat% 9”§bf§a<(webéieraéteﬂ ¢093a), insulin

2
and 1GBgbasobaeRht et Ay 1956mdiarketiaLy 998 Mﬁﬁogr o4, 2001)
EBHerJArngﬂameét al., 199G93rbrduusm aotli platalét-Ggived growaRatactor

g\ﬁs§%l(§%? 2{(}@{)) b% t?\} g% P’n zﬁﬂg ﬁrqn%ﬁrhg rba%EQHQ (Frtayashr et
hi 0260 ) dedid AR R (whmﬁeah I2Q§31€)t al ., 2001; Snyder et

2 b
e Afod s b, Soten g o

amh)raasnm iigchende ciniieips feriBByPratR Apaguny et a 991“?%%'5 vrra!

Rr & dR03D Imonk?P Abrodg (Warrtesalet al., 2002b) or
%%O %Z(Fq f it oog)ip‘bhas been shO\r\nﬁ in a nunber of
P@ﬁ& [

E@(‘}S’@‘?%ﬁ?@a@f‘lﬁge s a target nolecule of SCK '
Tﬁ@ﬁl«tﬁmcatﬁﬂvtﬁﬁ SICSK riotprocessss gf degememéme iginsdicorgers was,

ulres rpose the "Na/ H+ exchange
ﬁ%@ﬁr’% gg?eé{g{us Eﬁo HERF2) as nedi at or nol ecul e
(Shenollkar et al., 2001; Yun et al., 2003). The sane
ﬁgﬁ%tﬁ@érﬂstiﬁﬂlpﬂé ek irf gﬁﬂ&blé@rﬁ,ﬁbﬂlﬁbﬁrﬁ a6Kut hhectivation of

ransporter NHE

a6ds-fli ohhus,t qraexsmesrﬁﬂmmrifa@?ﬁepf ﬁ%‘?ﬂ%’rbds liowed by
PRMHGS of B@K@%mé&rlpﬂ@ﬁcmsprbh@rm 8mooth muscie cells of the

ch | - t (Ga t al
ersatpr saton goeireeiny SPatofdFh (FRes Suarti onalty

been reported that SGK regul ates the am no acid

%‘e qmseégo bgrcin%%ﬁééﬁtoﬁi%df%oﬁ%%% le@g regﬁ@@@@ct:vat;on |
by estesbhodiiatis). Thishis medigtad byeansigaaléic|caseade in which
e tide-dependent
BB PIEL ol T e st dspendon
ina 1 and ROhZ gfe yuobead. there is provided the |
use of .an SC&K protein, of a functional derivative or

| %&@?%Fo%tof¥$§gﬁﬁhef°tée°dle§ HievaSedid palfY Sl cbe o

J39oRgE end s imsuling heGFr eaﬁ@t igpowtir fadtmreat detivatidn  requires

P'ﬁfg%g\errgt Vrggﬁ tl l a ﬂ%r r%%?ueé ?ecfrﬁﬁé’mg@?ﬂgq{loop and

senineddh ont shd diydrbphq)brevmcrtrfomf the tproteime Mhogphorylation on

enerati v 422
RSBl ekt SRR PLACEAARPpibohdriRioh BF Serin™ is said
webé atalyzsdoby fr pighatine l?ralseewﬂmcm Rohapdteé kppwn (Kobayashi-
8CY, dolOpaH el foodXHiShdlidlgoble) SAC act i vity in

e’'presenhce o He potential active 1ngredient; c.
Det erm ni ng the S&K act|V|ty in the absence of the
potential 15active ingredient; d. Conparing the S&X
activity fromb with that fromc). In athird
aspect, there is provided a nethod for identifying
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Det erm ni ng the amount of SG&K protein, derivative or
fragment or of the rnRNA encoding the latter, in the
absence of the potential active ingredient;

30d. Conparing the protein or ARNA anmounts from b) and
fromc). In a fourth aspect, there is provided a

nmet hod for identifying active ingredients for the
prevention or treatnent of dggenerative cartil age
changes with the steps 35a. Contacting an SGK protein,

. a functlonal derivative or fragnent 5b thereof or a

nA'&IV%'H &dPBRq' st BBEST ShowN By RS edtt h’ﬂJtam’GS \¢ the
yShem whi 256 4

ich is %@gabﬂw q
theanstine’t oand serige 2 hBERRRG IRYODIECacHPATED Gffagdine
tséh%u éfcﬂrﬁﬂg% , atfout UCED-9084 rédlﬁﬂﬂiﬁﬁm phbspilﬂamwm:)nmd prevents
ereof In ence

i PIK édzle@,ﬁndeg? alfivaiion of ﬁé&i{ sﬁ\%% %'ffe?fa% HOBSEryed when
m&hetmeoﬁ:ne%‘ﬁ and| sém@ rareomtdailadvm i Blgninger By f conirast,
th b )
DR ]
stbe@hospborylatio ard aetwatl@nu by BHi1dhobarau et 8ﬁ a).

nmet hod as defined above. In a sixth aspect, there

Is provided a nethod for identif eneratlve
cEnd funeiien o S BoNPIOGIGAYOf RN FERCHRea R phas vet
Cléfdwﬂ E(gtﬁléérﬁﬁxlgethéauﬁaﬁmi of St tHems ihakepreissot miecely a series

d
HarusseIpBy saeams ekt ol 3RS pouRRBR hfluence
derg oh@inatlsy ef dhet celbgeerabemgesThus, at dbﬂ@@e shiown ipgl the

TENRaL g1 i S0 1R Sfnidaat penspmeae for
pmmera!@ctorthzeld—mula’red Na" mb,sg@pjlo,ndntt rgx@)gHIP%Ie is a farget
aspRGule WRYEKA IHEKTPARE $6KaB (ANardody, laaRpsa keral., 1999,
apypepe Sﬁéziéé’o\ﬁf%'ggs CPRE 20 VGG EL ) oo To% R et al.
Oiwp FHddRihi e, 2006 Inferation oiBGKwith ENaC takesugjace not

Sl il A S SRR o v

Oﬁblqbmnrlgaaeaﬂéthbﬁdmabonge\ﬂdxet oo Hbgyder ehal- seR02) as
andelil b é AHoryfish %%KEE'E\% FRBuRCHR Hebsideresaime of

I D No .
PENBEY nredh@xt@;iglsr@;ﬂbfaﬁ%ﬂfctm@fﬁaﬁe(ﬂ rtha%wt &gtéaﬁp?'i gk, 1997,

, OAIV%PélkS Hétl FRoddret a1 bggamgd@mtral ( 2000KNbayaklitioretit has

. i cul
e e L R Vo ML 5 o e

asf SERIHbWeREQ ROMNOL |s7ndut2dmectly regulatedikyuBS&K, but requires

SR oAt e A Aol T bR o

t imediggbr mcﬂé!aﬂge(Sdnbnahkare@tsal 02Q01ar?( lh'bebél d288#). of hgysame
%[gblféso{b Qfﬂdﬂﬁl el ‘r’sﬁ'@ cme %‘F‘S‘@KaﬂiedNQWQFansporter NHE3

ca easi) one ani nq .aci d
sOﬁm edsal. faaoa)eawmaéd:tmnmlt AsaPeen, SHs PR PXAEmes on
éqoeszf BoLites ik usek nfeepues ithe ﬁaﬁspeMmemependent K*
ra

a@'éré@f& Be{)ﬁg Eeépﬁgb s%\[] @ A ' %Qb?ﬁ) gggaf Zdditionally

1pedn CrépartedfthEU rﬁfﬁil(m@gma%eaghe rana;nor adidrtrananoviess d2F/LAT
i
o??%%%ﬁ&@ﬁ[“a 8[ co I'ngy ﬁ |ch %%éé[’%u | east

one function of SG< Var| ous functions of S&K are

dﬁ?ﬁfe\@?%ﬂ%‘% t@'tﬂé@é ﬁﬁdmgsgtt h‘a@%'tdlélé @@e@bo§§i§le0t©| reconstruct

v
epllftl(ﬁére af SﬁeK &mﬁlﬁa ig p(hEﬁ@Egle( @é&?ﬁ%@@gﬁcﬁbpr@f’eﬁ?es only in
ZP ; activation of Na-'- transport (Rozansky 20 et
., 2002 or Lang and Cohen, 2001) or of am no acid
transport (Wagner et al., 2000), or regulation of the

'KCNE1- dependent K+ flux; the kinase activity of SCK

e.g. the phosphorylation of the ubiquitin |igase P or
the phosphoryl ation of Nedd4-2 at serine 444 and/or

o o~ v o o~ o~ x
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Test methods for finding protein activity are
sufficiently well known to the relevant skill ed

wor ker. Thus, it is possible by conventional nethods

to determ ne for exanple the phosphoryl ation :
activity, the interaction with particul ar target »
proteins or fragnents thereof, .or the ability of S&XK

to 5 nodulate the activity of_particular ion channels

and transporters (concerning Bhi s, see al so bel ow).

In an expedi ent enbodi nent, SGK i s enpl oyed therefor
a%urlnﬁfirgt ed nol ecule. The term"isolated" in relation

t ol ypepti des/ protei ns/ Pol ynucl eoti des/- nucl eic

E‘ﬁll Sfrdngd Ebﬁ'gﬁe_krigﬁﬂ?@ﬁﬁéd@ﬁ@ uderdf\eat S@Sﬂf&@'ﬂ?% of & functional
the context of 10 the esefnt i nyenti @3 t %#‘H‘t hesE rotein
mry@@vwrmrﬂ%%ﬂ@é%c% i PhRMUSHHS ACECRCAINA UG & P ’
SPAGIReAt OF durvaave dor dindiiy aativd yngrediemis ifor e (pwbesrgion or

the term'purified" al LN "partially
diFatmens of Be%'éerﬁﬁgﬁg?éﬁ?%%%%%m ated SGK nol ecul es
is sufficiently well known to the relevant skilled

rker [ S StDl h j t ti
1B Bosabhd Fsncdly tRASSlS) foflictig REThad Nor aBnfiggn actve
poprasients doi thesprevedian peHepEngtPTdsosBetAHYE qardags hanges
t mq%gtgﬁgase chain reaction and then nultiplied by
cloning I

host cells cernin his eg . nter
alia the st&Ra@cHNg i%éé?ﬂp@tﬁ'gt gﬁb@ﬁ“%@ﬁ&% |_va{‘|.\ﬁeeor fragment
pol ynerase beaidf wittaa potentiaPaBlive mgeadient; vi t r o

t echni gue | oW n eot.i : y :
tuo. kribwn 28°BL1BABA0Y ECKERRT, iHRETeSehtr B Ty Porenta
It is suffiacteetingredidnits connection if the sequence

| ocated @é@%ﬂﬁg%ﬁg@ekeatzﬁ%iﬁeinafﬁ@ abs&ftkd ®f the potential
known. I n thrs case, _conventional techniques (e.qg.
restrictionaelivgdsgiasigntet c. ) can be used to generate

a fraggent obmigafingtA6 BOK attivibefremi withebat remw)ose

3" end a DNA nol ecul e of known sequence is then

ligated (so-called linker), so that 25 the sequence _

tia enirnpspddtethers i provided 4 Insethed faayidentifylngoastive ingredients

SRR P kR BB Ao EiahE tTgos wih te
astepsonpl enentary to the sequence regions of the DNA

or RNAjte ”pteh%cg@b % Pﬁ%l%ﬂzkaéia i@} 8 BLK Yotedn beerivative

anplified are us e anplification. Undet . .
defined 30 eedi@grepntc finieel (Wing‘, & Wt%?ti%?‘g'vgr ingredient in a
ext ended, & dtdyd WHicHe¥eapatledateastof traatérifstion;

tri phosphat dNTP | t i nal e-st
Dt e A IS T A o ragmen
pol yner asesorf DRAheanRNA aesding tie datteygiin Abe OMeserce of the

tenpl ate an . ds, or reverse

transcri pt a@%@ha%%ﬁw%%ﬁ%’ RNA as tenpl ate and

produce 35 Deferstiniagdss aneourdsdf|SCKprasin.iesvative ogfragment
whose sequepceyithe CRIMNA "BiRAiNg tRe tIBAEr, Oh fheeabsence. of the

tenplate. It is ensured b chq_05| ng particul ar

t enper at ur epaieftielredve ng@diee repeat ed periodically

that tde negbinpering tabgtoteM pnoRAtEnEIS frantb) ane from c).
denatured, priners then hybridize WO

2006/ 061130PCT/ EP2005/ 012802 8 thereon and fi nal I_]y_ a )
newzexXbanbki aspecacthieon isalpesvigedica, metlod | fer oidgsatifying active
be abl. I : i
dBaRelifubof M Fieyefifol BERECERAES RRRARAANE Catliage changes
ewitly bhe stepiss expedient to enploy thermally stable )
pol ynegases i Bl pRstaRe o fNGtieealydervasiee for dragment
Ther nué' aqug{)ﬁ%%:g)njgraérhhe sepg%:ti on of the suitable ?

pol ymer ase depends on the purpose of use and is known

to the relevant skilled worker. Thus, when PCR is

used for the purpose of cloning for exanple it is

advant ageous to choose polynerases with the ability

to correct errors (so-called proofreading). 10 A
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The PCR reaction for exanple is suitable for

preparing a polynucl eotide fragnent for cloning. It

i s advantageous in this case to use at |east one

30primer which has inits 5 portion the recognition
sequence of a restriction endonucl ease (so-called
restriction cleavage site). It is advantageous for

both primers to have such a gleavage site, it being
possible for the two cl eavage sites to be chosen to

be identical or different. Cbnventional restriction
enzynes ar r@@)r withal p&bntial active
( ATCGAT) , Eco%H OgﬁTmTHc TA %' g gpf it

( AAGCTT) . NaetedQ%A'T@@yS*eéaM '?'BSPCE%P@L ghlgast of transiation;
(TCTAGH) , elbétenﬁhﬁngeir@ﬁacﬁmyofofsthd BGKE pectein, ca i fmnctional

enzynes and.sui taple reac
suffi ci ent | JAGMEEN Rhgﬁﬂv ﬂﬁg %ﬁ@@@‘%@ ?‘es‘ié'ﬁe of the potential
wor ker . Foradtiveringgdidrite DNA of a vector is cut WD

2006/ 061132@%@%9&%@&@%@ (ofdit SS@k)pRﬂeln functional

suitabte r endonucl| eases |ch 1&
appr opr i at eragreghpt dervativeetheareok iRgth Sr@bﬁ@rn(’@ USRRgential

of the cDNA,f f\,@gﬁﬁggd,é,ﬂ be cloned. The fragnent

generated for exanple by PCR is made conpatible with
the "di gested” vector by isolation and treatnent wth

tipey ﬁftﬁ ataseaeﬂ]ge"re% Fm.mg 5 n‘mj\—trfﬁubgmuamr?m faaffinding active
puri f I.on vec n agnmen j oi ning
'HQ Mg bash %%H%eqé?ggslﬁfﬁ&%?hgdatggéunder suitabl e

, reactlon conditions (these are known to the skilled

| g(ﬁ#tg é%pe%?t flerb Ss }rﬁhﬁ%&l@"mé’cﬁoﬁ'f@?@der%ng degenerative

I ns anc ) eriLo Ci
cwhia@e ahahges G SINDNACS AetafliRnso a%GBe"maﬁ age tissue

(So tg tﬁa hé{ BERhiiddIS@di fforfi & hiahhe of b@attisEsbody.

onlng) Sui t abl e organi sns are nostly
uni cel lul ar organisnms with high growh rates, such

- afy, a keVethodEYcet, thesd BY pravidiedya test Xjt foutiagagsiagstegenerative

ll.s f [t [ 1 ul
cSatipos. Wenper: o deRlaRRG S metiEs, 82, dbfifed. above
ot@apiising at deapt oﬁélegneam; forfdadest®BgoBokt er a Frugi per da,

etc.). 15 Suitable vectors are sufficiently well
known to the skilled worker an are

c jall.
alnaiih gighdhfaspechithee: isnproyisiedst &ptﬁﬁtek'g Lfiﬁ%'n&g Mythe seventh
é%éﬁﬂtethF&HethQ' ABBASis G ahkvodsnal pricheBisdtalrsa nucleic acid
Promega, Stratagene, and many ot hers. The reconbi nant
pP%ﬁ@btlon of isolated polypeptides is al so possible
on the 20 basis of the cIoned pol ynucl eot i des by

ans of, suij.t r -
FREm sk e Ty oG pobBetiabe” oy, Badporides (or pobv- or
btyligi)(mdfsmdes emcarling dbem)hwhichc giffes theough Gatqt@ﬂu af one or
(preferably E. coli strains) or eukaryotic hosts
(e.g. SF9 cells, etc.), the polynucl eotides being in
each case cloned into specific expression vectors and
then inserted into the appropriate cells. 25 Suitable
nmet hods for transformati on and transfection are
i kewi se known to the skilled worker (see, for
exanpl e, appended standard literature), as are the
conditions for cell culturing and induction of
protei n expression. Another possibility for the
reconbi nant production of isolated polypeptides is in
vitro
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translation. For this purpose too, the polynucl eotide
is cloned into a suitable 30 vector and then
expressed in vitro in suitable buffers and cell
extracts (e.g. in reticulocyte lyzates). Vectors :

“further required reagents and conditions are |i

Wwaf Pood/eetiyowel | known and commerci al | W@V@Hm5@12802
(e.g. froml nV|trogen) 35gThree S&XK subtypes (SXK 1

to 3) are known in the prior art. Accord| nrg , thet "
mer aimiao beidst frome the arklss er tfRBeteaftejo n@ﬁ‘ﬁ@?sna urally

o%‘éh{rﬂ{gé%?@%&féraﬁtp HRImSESEK ahd ﬁﬁr@étﬂétﬂyedref@rabhethe SGK

con ous as ect of t.h e
A0ROETIOG IR, OBEQOT e TRLEBEROPNRWL IR Th L Phg 1.2 0r 3.
r%’i’@r?éd 8Ra9bidsher faKptices Ifl@gmténts \WGmprise or consist of the SGK

w#s%éogé\%‘o’qog,s% 5005/ 112802 4 Ibgg?; ﬁ’%ﬂt%taﬂ?%g@f%rr%ﬁ%@thls

chiv@ektivie aré dhe ifadnasdd vdncltl hm:!udﬁ senyeRces as shpwn in SEQ
DG ed] e PR Poé'éﬁ&up?y cBREEE thErchPDRFRAAIE GPIBTK are

. Hatyperhicest oy oag@p@r@tgtesehawea/ a6k ﬁlé?%@ﬂntyﬁtcia‘r E’t%reagﬁ%ugh
q’gcﬁéng dfh%f 13 oHRY Hifired e antliarobyl adeliohadfedt least one
' |

nas

bt o okl WRSFRRTSL t 5e obs AT . s

. ahefpasxarhples bindeylatiomblpaosphdmysitiony et iffom 4he natura!ly

cartila I SS 0 t I GK
EEHESEA S IR P B! SOLTBUP Ll e SO
dogoedin td ong df tine BequenrngsestiawhinsS bR o; hieft dr s -

have provided the first evidence of the causal 10

i nplication of S&K in the de nment- agner
Faanationabfagmgngeor derathéss P \égs‘g‘gr@%f P‘itéko ﬁopgﬁt{d\é% or
-t o ARPnLCRDEEeSeneoNiAY thepnehiehtirava af deqst elnelfynﬂmvl of

R

tﬁ@CthﬂhiJ@ItIme)f(Fﬂlba atxal, egsmb)n astivaimo oh dithelial Na channels
t | SN f bfongan opansk

it e

q:i(ﬁslm)IOé drdtangwendlﬁ@tem |2t9@1t 8" ShREHY @C'C{)Wa?w pgner
R 2 QO(}V r% lﬁlati%hutlﬁil‘ i3 dKUWL@@tSeh@erﬂplémﬁuxc&hé;t«nase
e ogl C con | ONns

agt!aﬁwqf Sk 17001 PnBABPRIGYIARE et DM fog Bror the

BAMAMbPRie8dhist atesetrme 444 wndidrsenine 388 (reatmdﬁo ek al.,

3@%"%‘%@%&' § Tt Bl aaT M gButl pRogHeate
o%@tawsepaﬁeg I(me@ rfeatax:hmptd d@bayesweetna!t H998ak Fharabijity to

i{q%n%g(m@h hﬁﬁ%&B@)@@%g@g Lt of hhe éf@ﬂirh&ﬁldrﬂe@e\tikéﬂnse

I frcation of these

bedbags tnire fundtionsttfSEKr &aﬁtc}u«\@ Yrawiaple dn yag Soppgction is
f[l%e'g;tp ng Qf"sekn@f ﬁﬁéseﬂﬁo?yiéfér sbhsnﬁrweretsicmesqn Arg ~Xaa-Arg-

Xﬁ%&@@e‘ﬁer@hwo ener at ive aﬁgt cart i %)3?6?92%[%3@)! & Xn oligo-

Wétﬁidea&hicﬁ%dd?ﬂ" s%él tﬁ@tfsllcﬂnmgmecmlehw ior gons$issakereof:

' _Cg&RRTn%éFEéE :j'z‘ ofoﬁ@'ﬁgﬁgf gcgeé gy% ot/ }a{gﬁ?c%@éroé‘bﬁfsubtype

rﬁta Qﬁ@ﬁicﬁfeﬁﬂtae@vett [kt end funpdiosi bhisht & semmgn to all SGK

S B b AN SBRY ARl s s

A eXaa»mtrngXazeKlaapﬂwrsT o ogthlt“;a‘ phe peatides age. the sequence

éﬁbgﬁ%%g%ﬁt Tﬂégé?n%f ﬁ YERELOR RHERGH WF\GHW:S rledlfiéSor the

or i actlvelngr ts for
rebpegivevatrittyen (o g. diff @E\Q IVigY | PWiaq@Qerlﬂ%%u'ar

(%E‘Péﬂ tdarg fan eRbipley, Habiayashi- et
%ﬁ&% oﬁ%ﬁ%str Pﬁgﬁ%@ﬁtﬁ@e 5f rc?g:]rreératltg thereof with ag/
Pot1®8PRAI active ingredient. Deternining the S&K
activity in the presence of the potential active
ingredient. c.Determning the S& activity in the
absence of the potent| al WO



d. Conparing the S&K activity fromb with that from
c), preferably determ ning whether the activity of
S&X (protein, functional derivative or fragment
thereof) is lower in the 5 presence of the potenti al
active ingredient than in its absence, and thus

‘active ingredients are distinguished preﬁ@’ﬁ@bﬁo@ﬁlmzfzoz
of

W 2086/0610B0t heir ability to inhibit the activit
S&K. A further aspect of thg invention relates to a

* gg%tcg%ﬁ;c?q% %)?e%ﬁdlg{gl n(% e ci;tY | Dar Setemhay sl kRéwn to the

eneratlve cartl I aﬁn ﬁ ds to
@ Ssillddh widhleers e, ay lmﬂsa@l@ ioaa ethods
doaRis Tof SRS hs Bilbs Cf}ﬂ%“ %bntgdethe/aﬁtemmn with

p@ﬁemaraiargmt pméelhglgfgreg%@mefi% th %eygte r@ﬁ#ﬁfﬁ %W'f&hO@SGK fo
erS
Gipblie ho! eRfyinP! of T aBRRLIAN lion. chatinbl Dencer ranbpart

rot uncti e r
aoavgae'nng tthisy S6E @Ipool; PW@ [ﬂ? ng?nﬂtgéﬂ%Hfrgté?tgrSGK is

p d%@?é’l“ﬁﬁés eoldtba moieenkel al act i ve ingredient.

. E ed’@rr?{,gfsg the(%lnﬁém oh S/gépﬁﬁé’élgl’d’temfsw nudtides/-
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| Wgﬂéﬁ?% tQ e P

ﬁﬂél@ﬁj agids hed ’dtteﬁreﬁragnnﬁntshén(&lgi@éiﬁgquﬁ MERRSBt e copjtext of -

I Yesang Bi#t Rave Qfeelm%er purified
e Fofion g RiES hiMed e,
P A e

dﬁ}ri eg Qfso lﬁé‘lQEIEé‘fpéHﬁén;epﬁnﬁed'l)hat of the MRNA
enco

th h
ﬁbeemppg[at@gtqf\}%o ?%’r %lgﬁ}ée W?qq%«%s &Jfﬁ&%ﬁgg g\%élg{ndvhﬁto the
?é]@@aﬁ%kﬂ@dl@gﬂ@dl #ntss thue missitlagn dheddasierdr i Jnown

%gntg@ic gsgﬁ!)q?lgglpéatlm feftile! éé drites 88 StyhidleSidemundesired

t furt h |_at
g borarpTe by ngpelyTiorese Dot g il nfpi
é@@iﬂqﬂﬁn ﬁ?%rﬁéﬁéﬁ%n@émﬁ@&ﬁ@ ajdev éntear alid dge- standard

.mmmre@etalieose%o?y\hiﬁi\q?%&y%gér'g@%Lﬁ%gfqaggg romrft';f; 5 a0 n

Q/Lt Qlie (NBNARY pmyn[mermﬂ:ﬂeesegments dedked) by two known
A= WI Lh pria tini nccﬁhnectlon if
oD A ApREL LY R bR this

trans] at I, OIKP( this
@rhélﬂiobb’&acﬁﬁ'tfrmntﬂye sequa@c%tq@%ﬁm@i igd is KRQWENIN

et ek

o 20 oL QY0 288 ¢ictisn i ékﬁrdnvatd: yeantbe used
CReepFeRGID Al SRRt as A 9 ,

'fiba Iweneraﬂtem ﬁggﬂmtaxftth(tv%@gnmn ? %t I%%ﬁ nﬁ ﬁ,e# hose 3 enda

&gﬁﬂﬁﬁﬁfaefzﬁ (?ﬂf/ﬂg(fi?ﬁn bé&uéﬁbé E&héhﬂ@ﬁ@%ﬂ (ﬁo—c;{;ﬂ&ad linker), so that
\Khetmuenn@ tgdpe @@@Q gn%&oﬁqﬂq{ %pb% ttgl%nﬁﬁéwrﬁ“éé%uences
gB%ﬂ&gﬁﬂhk&e@bﬁﬁtwem |ﬁ'rmgmnt thereof or that of
&@y@rﬁg@glgps%%qllgggo[blgﬁt ecgji(%si tpén 81‘@?"\'\31 %}}] ttaP@ complementary;
'tbsth%b§§ ceanggibhsisofattel DINA T et W |,g.h 'fank the
ynqc?)éjcl? E’J%e%t?%%{n?}hﬂgh ?g?%sbﬁefopﬁ% émﬁﬁﬂéahﬁinr Under defined

vity of Qr to reduc
t e ciom uodndifioBCK the apriaiers. ard extended te " pretence of

deoxynucleotide triphosphates (dNTPs), along the single-stranded,
denatured matrix by particular enzymes, called polymerases (DNA
polymerases which recognize DNA as template and produce DNA strands,
or reverse transcriptases which recognize RNA as template and produce
DNA strands) to result in new DNA strands whose sequence is
complementary to that of the template. It is ensured by choosing particular
temperature sequences which are repeated periodically that the newly
generated polynucleotide strands are denatured, primers then hybridize
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I't is possible to establish whether the S activity
“is lower in the presence of the potential active '

|ngred| ent than in its absence -for exanple by 15
determining the ability to phosphorylate synthetic
peptides or other SGK substrates. (This also includes

A opbegieiasgl ation). It is preferred i nPCHI/EP2005/012802
connection to use poly- or cg i gopepti des which

conpri se the sequence notif
thegeotaand\figalifaa NexaeS@nisthy reastien ékats placheetpoln ¢rder to be

T T
Beerz, Aoy f@’@r%ﬂﬁﬂéﬁﬁﬁegzggﬁéﬁaﬁﬁ gENAGRRUA without
slisanens acHBoRbpl new SR € AREHas oremaly tharpaly

&Eb%eﬁél?m%résﬁﬁ ehgnngy %olydiér‘és@qDWEpm&wae@l flooi Thermus
exarrp e. by_nea of i n cel I E}@? n concentratl ons

FUAICHE}- n%lﬂfﬁoifie e R WPEMaSY dgpends  on the
;\M}pbgé of fae anﬁnsnkr;ow:eftartbelrelavhnt smﬂe@emnken Thusl when

i
pERat B TR BBE b 3o Rfg Yo pRt & foahtagepus to
dﬁ)osleevmlsn'laféﬁ&ﬁst i wifht H@eprahlbtwn tactqcxﬂqqt @rqgs  dgo-called
F)Fr% El eraction with the k| nase domai n;
enci

post-transl ati nodi ficatio
Aitypigst B rhenisP ranATSeE Postdps 4 moNTRiGs e AstRle two
Jutlapie nﬁferé %r@@cbhﬂéllﬂmohmemtﬁm@ betmaaelnlmarm Ppm, also

Aibkii S et srin BE5Pe el o AR pt bRFP. S Moch:

Witls estemgentrationiof H-2ceiM . amd h—mmmtso@ﬂwartheanaim stablee DNA

@ﬂy@epﬁ%éﬁﬁ 5 fdrer%canq_ﬁlg ?gﬁuﬁﬁ ? 0.01 t0.20 ng of

over u’I at al | expressi on

W‘Y@@{e@@@teaa%otmf@mﬂiﬂeon i ncl udi ng

PAABRC6HF Blig cﬁf&f&ﬁﬁb@%r@%r@ﬁmbﬂjﬁhérﬁlt@m é)hﬁh@ﬁblaccordmg
ransl a

nucl eus _or~ transl . d

RV PrONRPEn 1, SHRSSs IS fBrenEr sPRRpniionply carie

dutusy gbmnb@fb@htseppﬁezacsmde a§CMV\S(9&3:bmlahe|)1ter%IaAc:tDNA of a
nt n t

WRBH BT o7 RIS ERTrERElLY o ofaliB K fom suppliers such

m;mngga MGgeee eibeSauai@edrufienseadeﬁaﬂvr@ﬁaﬁor carrying out

pER! 158t IR0, Rk %wﬁ‘ fd‘eth%h%ga%ahﬂ Q@ITéd '@B%e?e'ahﬁ also

t 0 adegenera |ve st I nhi bit ref.er

L ngeggglly taygtlat@@e%rfﬁghpr dnethag) for geﬁeratlng po%nucieotlde
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s%@%@@é?r?’%Bg%ﬁpthb? %Qﬁnlﬁ@ﬂféem:@daéeqtﬂanoes by known

rﬁ%{;ﬂd%ﬁ Slg%gqa }egggséﬁéréiﬁ@'ggﬁ E\ g gé%argﬁrgﬁgggeferably

UpiiddIRidre ogilisths calicmeishods exansple} enitableobeefieriador yeast

S ﬁﬁ?ﬁugﬁew Bl 2 ) iy foatidiof the exprossed.

ramhdacﬁsie 5 (here S&X) in the body (so- caI | ed

'Itl‘?eIr RS regét@‘l #’ r Qﬁ%ﬁlé‘% 9{1 8'1‘8} ?rﬂférﬁﬁ aaéo!ynucleotude

paramsters [e] vty O O en
fragynent fontcloning. Hn@v@ﬂ?&ﬂt@@@@ &t wt%fcaﬁﬁemawe atieagt one

pgﬁﬁ(erb\ﬁrh cﬁrhe?g(ﬁmfé &' 'pBrtYdﬂ Eﬁb )ﬁﬁlon lidh@e of a restriction _

I ochem cal assay I sol ate partly isol ated

leqee (Wncéﬁe‘if%s taGian Regvaee @'t(?/)e a reaction
IN%&W@tQ@emﬂﬁ' thvsHrabrst iﬁﬁh@@r—! Bi\m;ﬁ 2] @éa\légmsmt it dleing

roesii far e So st sk 088 Bhen (ol Wlntcal gr different.
Cananyional restiutioh drizgmast dre, fqr e)@n*t;jh@: Bamg (GRAKRCH Clal

FREEATES AT TEL BRI bhapeANSCTT oo

(CEATRGYBAIL(GTCONCY, é@mm CTamAeetteil Beraateationsef suitable
r@&fﬁﬁ%ﬁ rb%%scgﬂﬁe%gfa\%b rﬁa@t@ﬁ wﬁcﬁu@ﬁ ad?'@' St Si@htiy well

't 1S, possi nonj t
KﬂomndDdQB talevpriskited workey. Eehv@ﬁtﬂ%ﬂ?ﬁ W%ﬁ? awregtor s cut
mol ecul ar processes and signaling cascades which
represent parts of physiol ogical netabolic pathways
and control mechani sns, but al so pathol ogi ca
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WO 2006/ 061130PCT/ EP2005/ 012802 14 neasuring the
interaction of a | abeled conponent with an unl abel ed

- conmponent (e.g. |abeled proteins and their

interaction with unlabel ed |igands). Further exanples
of assays conprise cellular assays in which a cell

"line 5 stably (inducibly or constituti vel_géw ong / 2802

ANICbRDBCDRAN 190 or epi somal |y) or transiently expre
ea reconbi nant proteln as deSired. These assays

f t
Bt Lhon SO SRR, AN, Lyt oo v

APibpliatereobgritisn gmat irt ﬂ"@rwdaet seaHanseniihe FOMA fagment

{}en‘ﬁgrﬁ@%a Sllrp%nﬁjﬁxgHef}ﬂsg dila %ﬁ‘@éﬁmlé PR asORets made
ampetbrpnaeiiun’ d:sgémervqcm eb TSI A LB BT the

géeagﬁg r?&tncf i6h éﬁggﬁ\néasyn It@L(J:tglfecﬁl%&ﬂy aftel punficatsaoy vector and

e a reco e which expr e
rt&&iedefra@féﬁét UANS AT B qeoﬁyo‘f‘“esnae‘% ne@ﬁ%‘r ggm%? under
iGibid Fe%%tzf)n 'c@nﬁiﬁbh@@hetse are\mgwmtthe skilled Werken- i s

t ed |
rl??\g,\@,qacprg is &y cm‘éﬁ @n @ #‘ﬁé[';aeglr?; F8F 3% ahle b8 plasmid,

gﬂtﬁéﬂdwrbhedmwm dosmuti.e with ewdwses g | B AwfrRgmeniz can be

10 Sl
 Rerggeisnsy arg-oedtcuaisplidae, Or%%rggm‘?h‘éﬂ il g th ftes, such

Sy %@S fifidld luﬁdn%g)?é %r%éﬁzgmé @sd~é§tnécermﬁng)oo$mutable

aval or e

Sil tfépleﬁargnﬁ é:,]e b'abfé@@ biSydarvbitanapalscehe calit froki frudticeliular

%@%@%esggﬂo&%@h ter 2 ||a arcébllgprgeé ﬁéﬁ%tra{éﬁ frﬁ% a wide

|\!'aﬂﬁ§t Vi @@;a&fsensﬁae)g t@F@Ldetllsrﬁfoahgppdopie@gl?@gfperda etc.).
Ctglplﬁ%g‘e A@&g nﬂfﬁc:eﬁﬁ* lcﬁ% wirie Bk Niil‘écﬁ%rker and are

r reas I nt racel [ ul i

cmmmmsaﬂy anauam@ fiose biyeClnalngy SURBIeT sk 2% TBRPIRMPIe
% lﬁ% %463%0% rﬁ?\k/%d?bﬁ@ 8i5|apg ePronssaYSteitaténye, and many

rom Mol ecul™ar Devi ces) assays in which an
a‘D’i@@fﬁ 25 laser light source in conbination with a

: ﬁi% ?@c&ﬁ@n@ﬂﬂ?ﬁo&lu@hd}@% lﬁil&tﬂhtmimmwaﬁaﬁaisé’@ﬂslbi@ on the '

e gf}tgtr 8?g@?qup?['ygﬂ%l%?yﬁﬁ;@%&%bgﬂs f sgnta ;%c:ﬂc vectors,

res i n ce

cwhich ambl liklpwisClonoim emtheypmr arat Uhiglcay t@k@) Oy expression

par t on.eh Bl &gk %ﬁ Fh@ or eukaryotic -
DBLAUERIE b RET BY Belortih b fbééfa%'f Sy o

Flllcbé?R'l(Mgﬂﬁ%Q/geltsg Ei’f@é,shheep@ Wuc!gg ing |ph@c?1 case cloned

ﬂté @é«%% it 'eﬁére‘é@io?\' \#éﬁtéi%Vzﬁ{cﬁtt@h insanesd ifto e Bppropaiate cells.

, 4 [ |
pSUlb@rbl@gnﬂtﬁlog@é@;:t(‘;ra @pa on ggagtfqr?sé &H'\I&? n@&%\ngéj kAbwn to
KineSskifdtp R@ficeri (Beb Morrexabnslo pappereded aﬂanUyarngiaﬁ@th@)r as are

| D BAC f
SHareRliions ﬁé‘éﬁﬁﬁﬁﬁcﬁ@ BB T S eH) BRpesion, Another
[{d@és’:lbll iy fopthel ﬁécmtm;nangprtdde ctiam of (ﬂﬁ:@iﬁd Myggptlgfas is’in vitro
h

rﬂﬁ’%\ﬂﬁg anbtﬁls ;ﬂ?rpé Hg 5}8’5{ de%;ié;c?tid%rlg cRird into a suitable
coacter andlthgn awpidsabiidn vmrmswgaw bg‘é‘%%@n%ﬁ&" Gylracts (e.g.

Sgl 'r;eE{L%g f ”Vé:ccf&st Retast réduirlégiorfealéhtsl andl asonditions
n ¢ or exa contr.o
| ater Hewhisel auficonty el 2@%7@%@36@&@%@?@5@/@%@82(6 g from

‘ tions and whose activity can thus be
ARt

d on the basis of the intracellular
concentration of particular ions) are those which

r?ﬁ%‘é@@@§bﬁypé§'($@l@1db&h)gam kmowmén therprianart. Accordingly,

e s of HdSast o ff TieSk ik FRTRY RRGIRAL A0 ALIASSIHhat of

nS@}’r(”‘leﬂﬂgiref@freﬁhm thiet mhMmféhemén@spects of the present
polarfzati on 1 gnd el B P el ekpassion of
BiBaliRG: B0 RigEehol kel I8 P -
cal ci um assay k| t from Mol ecul ar DeV| ces WI t h the
FLI PRTm t echnol ogy for det erm ni ng i ntracel | uI ar ion
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15

30 nethod is carried out on very small scales, for
exanpl e on 96-, 386- or 1536-well plates or in
mxtures with small volunmes in the region of a few
mlliliters down to a few nanoliters, so that a large
nunber of m xtures, e.g. 500 000 or nore, can be

VAR Eees M Adi n a very short tine. The &AGF/ERAOGINELE02

uses and net hods of the inygntion, and the 35
af or enent i oned hi gh-throug @ut screen serve to find

" affddsy enkrgitieskeetirse fa:mﬂy hennb@*at imgpartieway that of SGK 1.

revent on of e §

e VRS LB ReRa rhaie Shauny Spving. by
nagamsaloif ecoropardtiviei genaeewessw @ﬂaIS@@ t®f sAMples a(?{]dtOfa'
SH0EF B AR HEAEICAR, uhGeaeatanEsgenerathg Earlitho fiosue

thair theusemiopekicoCaricoid- '@Quﬂﬁ;@ﬂ RS- n(ﬁeblef 13,5 GxpEpEsed in
d%pbﬁﬁlbét@dlﬁﬁpeh@@thgtl petdoagthfotitct icantilafeat Wiesrsasond 18

ugfletggigble :qmeg]ltw mr%qrfﬁ) %’1"{-{%9%&25:5?'\?'65 ?%crﬁo?\aéfttgbhﬁﬁlecule_

. :rvaﬂalrmbge afssrecfoanthentirst fiore éx anysieehyrerawkt iadgitioRe further

@‘Pﬁﬂ@&r& Eﬁé El\(%}'ngérg tl'%gﬁﬁ:f?awl’d%ﬁ Yeé (‘g'i\ik;etﬁél%ﬁjence of the causal

lrsphd:ﬂﬂamyf SEKPndhe idavelpPARIGAOT Q?ee')eraiivm P%{tﬁ %CP‘FI'&Q@S

T%%Z@%gg%&éﬁ?t%%%%(g; r{}@&fﬁ:ﬁiﬁd@ﬁ@@bhéehwrewérueepnasgnts a
compgiely DP¥r SR (B67aS50 BT ER B o0 DG Fole of

@%KWF%% tlst%ﬁércﬁf @fr;smmm reg};mlatmymmaﬂtarmns nmtime expression

n e |
o aSitH £ it RBEBRicaD"ah§ BbPElopfhoAIBEERE bafamoters in
cortibgb apts charigemin e paApAT s FRSSBIR &t herfitsf time to

, §ﬁ§ud@ %WE&' BgS;st bisfh‘éemv@hﬁ:rﬁu@@sﬁhé@ﬁ@k&k@%pemf ically

e I's conn
ligked lte paiinirgical qtpf(fpgtl(;r?s? of gargg@ﬁo q?re k%@ lpatépjramework

20

25

30

35

Hlﬁﬁﬁat%it?harﬂﬁltlsf r &P @ﬂ@@mﬂm@s:sdmaasmcmﬁy S@mmnthe :
t he

ool O e SEIARE LIS L4105, RO it for

iRy ﬁaﬂnawengngapammBe% mrunohi st ocheni cal

.Efsqt?%:yﬁ%%otﬁg grg?alf glgﬂ%[c?gﬁ} béﬁféérpﬂw% 8GH 5 nﬁﬁﬁél%? it can

S or pro elrn mcroarra y
heeasured tHeGkhiRappbes fikewisedp S had SGksst | ng

'lﬂ):éaﬂteh{iﬁéét}fﬁ\ gpﬁesbr}e%ltb%ﬁsﬁm%rfoﬂ 7 hs@ And@ InakesDpossible

- tedind Brgtryge ung@dr@niso forj ﬁ%ﬁp%qv&pﬁé& zﬁ' tglqrﬁ @ qegel%eratlve'

BHELHO R R hfed g) ﬂﬂs%o drakhown fest tmehhodalilmble‘éfect of

poié@pg'@%ﬂggﬁégrg oS b 38 R PRSPk BRI el drhSEK.

TRkt bgﬂséll fﬁm@aﬁanmfesexeugthec alevelopgentrofsgegenerptive joint
ui,d cont ai ni I c

depifrBebnibrrpren B istat 1o seafufSodticafifol B rbpeuti

dotikewirgpedienfs cvbichl arewetargeted at regulatory mechanisms for

restoring the normal cell physiology of the cartilage.

A further aspect of the invention accordingly relates to a method for

* identifying active ingredients for - the prevention or ftreatment of
- degenerative cartitage changes with the steps

a. Contacting an SGK protein, a functional derivative or
fragment thereof with a potential active ingredient.
" b. Determining the SGK activity in the presence of the potential

active ingredient.
C. Determining the SGK activity in the absence of the potential
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- the standard literat

known to the skilled worker. Suitable antibodies for
detecting the SGK famly or single SCK fam |y nenbers
are comrercially available (Santa Cruz Bi ot echnol ogy,

- Europa Bioproducts Ltd), or can be produced in

rabbits by using S&X peptides, 30 e.g. polypeptides _
havi ng the sequences shown in SEQ I D No.
REL/ERfde612802

VSBEQOOB/0&1 130 12, by standard protocols (s

exanpl e, the standard |iterfgture indicated

her ei nafterg _Their pr oduction is conventionall y
“under t akeRCERIRSTEASNy by various suppliers,

Bi oTgend, c@hpgﬁq; mrrﬁﬁb( attivits eframorb amith bfdﬁ‘@i e&om c),

which are ngec%%llﬁcdec}g'tm&?fﬂ Ahdihs gﬁ%@ﬁi,é,a@ﬁ SEK (protem

nmenbers ar S connect i on e erably by,
usi ng pol Wm;llandﬂa d@ra@Wﬂt er gragmenictheiegfndg lower in” the

noncat al y ,g %8,@ dt&%di%%ﬁ@@tﬂgt@d%amﬂayx lﬁEﬁEtIﬂTSGHCe
e.g. of t

f
am no aci @@dombﬁaapp\&niwrpg ﬁ%%?afﬁvﬁﬂ%?fﬁég{e ably on
fragnents thé"@agf%Qﬁ/tﬂézl b&ﬂﬂﬂﬁﬂ ERA0GECLESDR ol 3GK.

selected fro e.100

Aodiriner gieperk SRS T PRLEIRS )7 fibd TRt Berive

r@aaies]ts rf@romeZCpreoeﬂiﬂm csotme@tmenbmf gagen@@tlam 9aftllage
refer a%y{h%é&é&e 85 N-term nal am no acids of the

cpaupee iy ami |y member (in the case of % .
starting fajom tGentestieacanemlesV ek ePTIPTIFER AN piptein,
sui table for SGZgndiRal meﬁvQW@Qﬁefragraehhefial nucleic acid

‘N-term nal am no aci

1999b). The selc@éjﬂn%ﬂ‘%ﬁ’?ﬁ) p?”itﬁ’a? é{q%%ﬁtyagfa%“dgtm@ed]em n a
probes for hybrgy@tezmmmcmrmmnaljeat least ef tanggrigpdiobn .
Nor t hern | on RI???@P}”S& qh g a(lﬂ% N & SEK %(r%teiﬁr functional -

t.i ssue se and onucl eot i NA
primers for 10 degRativesorf fr@Qé’Fﬂﬂtth@eP kAOWA t%'et HaR

rel evant skill e, HEFrthé GRMSETIAI thig pfisenceesf thes potential
re indicated hereinafter).

Suitabl e for dlafcft@?é'f*@reg!erﬁet ection in this

connect i oyar e pétep@iring Whar apfamesomam protins dunctional
t he abovenenti onped, .| ow ho

various SCK fa qyaﬂﬁ?rbé’fs%g?‘ggnt [%Bis Bf Bf”ethe mRNA

€s se fr

~the first 255 rardoeirg des laftet, hig muabgemgescé‘qw@q@@ten tial

(correspondi ng w- honol ogy N-term nal
am no aci ds of %Cﬁ“’gn ﬁ%gbésrﬁsm fam I|¥Nmsnbers

for SGK2a dir obdSompreng dbe Mreidin Re M A;amggunts fr faom b) and

~nucl eoti des of &n@ogféfgrwHg{&m;ﬂﬂgrﬁ%ﬁgﬂth@gah{munf of
e

tsgizlaog/; 2? g? Inog%@g weiedy. U gﬁ’qlqrgag] c@rWﬁP g, PL ?ragme%t thereof
connection for glahaehf e HERNA expodimgithe latier) is lower in the

preferably 20 probes hayi [
ID No. 1 (figurR¥eggncs tF‘% @en@aq%ﬁg’ur eﬁ%ﬂ‘@nt %EBEQ fts
I D No. 13 (fi guatssedice, bndahlps abtive eredibots awndistingyghed

is detected in th '
nmet hod of the |W\?ﬁ?{gﬁygﬂor |% ?W?ﬁg gglg 1teor gta(ijg/-%@the

cartil age changewmoast pirSEEransiikiblsenpri ses t he
4ol h&‘é“ﬁp%'p %Eﬁ@ql\é' reflg’?es'\f%aé %étﬂ%dtfg? acfé?ﬂ?fyﬂﬁ@ a@;ﬁv@%redlents

an 1saol ated cartl%%e saim le to € ihe
fomtt&preg@n@dﬂ ordyeataias af HPIRNERALMEEC %Eeééw
59019 eln or nRNA of an isol ated sanpl e of

ndegenerated cartil a 30 where

the a
in degenerdit ed EPNgE ’é&@r%ﬂﬂ"ﬂ’& Wé@.@ggg*ﬁ% E%rggbl\s’%tem
than that in nopgegsioaaptedvatavetod fegment thereof, or a nucleic

acid coding therefor, with a potential active ingredient
- in a system which is capable at least of translation.
b} Determining the activity of the SGK protein, fragment
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These methods of the invention allow devel oping or

existing degenerative cartilage changes to be

di agnosed sinply and reliably by appropriate anal ysis

~of renmoved synoyial fluid or tissue sanples. 35 The

invention further relates to a test kit for

Vg¢%gﬂﬁ§¢ fggenerative cartil age changeBCTHERRGCH/0§2802
east” one nmeans for detegting SGK. A kit of parts

~(or "kit" for short) in the&context of the present

i nventi on neangtdeieonbi mathiopresersa of dbappeiential active

whi ch have been cogblned intoa W

2006/ 061130PCT/HPS6E8012802 18 functional unjit in

spatial | gxt aptﬁmtmmmmgatimahtmtmef the $ @K RIRtaiRy fragment

wher e appropri a fHétMerﬁ:‘é”BPﬁﬁ@tﬁoteﬂfhél ac;tive

means is prefe ;bﬁiy an an bod a t at
S&K protein or ingredising pr@fgn@@ %%g}fg‘?m%gp‘?’%"?@ ? “sGK

3nd/ or a nucl eleyige) Q)rpra‘i’rb&lr(tt hﬁ'oté’iﬁ lfahttional ou!envatlve or
etecti ng NRNA expriessjon (gff on I&g
The prepar at i offegmanfcihergdngr tgaglﬁ’?ftpgl %’lﬁi‘ F‘< Jm% (ing the

- known to the reheqig ket irethewprésenceTht th poteeuﬁlal active

addi tional l'y co r| se fihéflg I aflyanhagqeqys a(;,gnngngnta@twe

such as suitabl QGWr nz nes, |nstruct| ons
use, etc. Such ingmedEmisase dmﬂlnlé@é@éﬁd?@ g5ap acg]ﬂ@basrs of

reans are knowy Lo iy 19%kHblacRERY dTSBK or o reduce

commercially aval lagnosti¢c test kits. In a
preferred embodhgemowtt of W@r\’?ﬁﬁg €subj ect matters

lﬁgdpﬁgﬁétté egfaﬁhgﬁ WHRMBSE tHNS GBGKciivdtyais lower in the presence

f
ok aoierant et B, a3 eBhefid @PBaMSE by
RAE iR afHeYaISith & ablogpbérytate sntbéiéc p@ptl@@@ 9§ other SGK

. W@%&*@{‘e‘gf?}h e%%%r%b%%t#% ﬁobgg%)t ﬁt E{prls,g,a@;e%d)m this

anecofion He 1s& poheesr aﬁggpqpﬁa@e& (yvhat; Geraprisg the, gs&gyence

- rﬁﬁﬂ%{doﬁﬁé ﬁﬁ%(&é’gﬁ%%mééfﬁﬁr qﬁieymaty de heotif IRPISEES and in

20

25

30

35

mmlabtmo'@@tff CRPRTOSEARL & oty B RR £ (fndsimity
ﬁ &e%sHﬁm%eﬁueaéﬁmwdbﬂ@Gm ie mdmaaactheoamsntymf gertain ion

w%ﬁ@pg@g 3@2}% rg%%%qrag #89 L ggﬁplg )oyArnE\éﬁ? ¢ nﬁtré’:te[i%@ ion

' &%@ﬁtréﬁcﬁnsao;poﬂhpp epthdés knewndo S relgmant @ﬂlied worker

bl
§ég\l\§ra é@% Q fc@%{l?p&%ﬁg@ﬁuﬁ&%ﬁﬁg%ﬁﬁs@ee also

,Eﬁﬁm’) AThsbeo trmyt beghoduateshbs ¢ PGS fiets at all
%%%\Aﬁ”‘? )fh% ﬁ}otggﬁae&gfﬂg)(ek@’ @i gﬁteﬁéctmmmn the kimase

damsmvfmqncrrtgmp@sbtraeg ﬁnal mc\ddo i gat%%t wifich drﬂgfi lct the
protein activity, influencing protein folding or the activation by natural
inhibitors or activators of SGK, such as, for example, PI3K). The amount of

' SGK relates to the balance of active SGK in a system, e.g. in a cell or a

biochemical mixture at a particular time. The amount of SGK can moreover

‘be modulated at all levels of SGK expression or SGK degradation

(transcnptlon including transcript processing and expuision from the cell
nucleus or translation or post—translational modification, which may affect
protein stability and thus the balance of active SGK available).

Active ingredients having the ability to modulate, preferably reduce, the '

SCGK activity and/or amount of SGK ought moreover, because of the

functional implication of SGK in the change in cartilage cells to a
degenerative status, inhibit, and preferably suppress, the development of
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" art and in most cases are aiso commercrally avai

t he basis of the degeneracy of the genetic code, and
whi ch codes 30f or a pol ypepti de hav?ng S funciion.
In a further preferred enbodi ment, the S

pol ynucl eoti de conprises or consists of a nucleotide
sequence shown in SEQ ID No. 1, SEQ ID No. 2 or SEQ

ID No. 3. The SXK fragnents used accordi
Wiy 20606/661¢30mpri se or consist 35 prefera%&ﬁ%?é@(ﬁgog?%z
the nucl eotide sequences shpgn in SEQ ID No 7, SEQ

I D No. 8, SEQ
deganerativer 8%@}95@%:??3@5@%%3% g:rg(gtr g BBF?sh. the

200%?86%?51‘ §z/3|9ép jeechampdd er s and V\D
Switahie; a&gﬁpt ?& 8 nglpjsgg%slgso-pr e?gé%é%fs tWfich measure

epti de r abl %
mé @ctfvli qn*eme O(DnGZETtI'ai@ﬂI Qléafﬂ@éhné [g?’targgfl molecules

ﬁ %ltﬁ %&e(‘semaﬂeﬁ @QI‘%@@ lﬁ)ﬁaﬂy ﬁlstﬁbﬁis(bram(ﬁie:c acids)
amparam@emefrfé\@factyfty g@Qotqtgu%bagtivleq\é\” e,%éae g(%%vx%rm the
ﬁg@slo@one att. h %Cﬁ)rv\:bmﬂnpleym ivdrg esssgysh aganing:
kioehergioa 285RG ?\ptgleg 2)53%3§ﬁ)¥ géonzgtepoﬁ: yp%pt | 5 which are
é@lﬁbﬁh@d% fuenat mm:t:onhbnmus%@uem@@nw fcmhigh ttp@l@ctlwty of
p@pgf ?’O?PttVS |Ba%erb§(%rll‘¢§ SfBe théasited d?ﬁﬁﬁ@f BbSsibilities therefor |

he sequences accor

ardcelntrstietbsystems! (BsepYs)de Whigh ioe g@{v#mgf:%n%ﬁargeii 5>rote1n
@er%%ﬁf%@fth@% %y Bhﬁoﬁeﬁﬂéﬁé&ﬁ:@ 1&9@1” ightsaprt theactivity of

RN - AT T o

- ARBRGAR tﬁ%odﬂhddttlﬁﬁ%ldhyi\@'pebfga%ﬂfqag gnethpyl by jeans of

@E%:Eggsé’ I%;t%d gjc’gr@ﬁp? O{%&IB@%ﬁEﬁ)éﬁ o% hgwri]sgrc%ﬁeﬁgﬂ;?ally |

BAas matbedler prm:émee amcbﬁlang@gj@@%cﬁﬁ’&s whichqsatestitt parts

eix Clg&gxlpg)@cy ?Dcm @ Et%fshﬁngaémﬁrd!fnfehhamsms but also

paqmlqgnajtqond:t@g@, gsrgt(-;lnfmﬁ;ggg iy ﬁel?l“%llh 'glg Elﬂcﬁﬁﬁﬁcﬁ%ygfems
PhET Sh %Léﬁg?gﬁgg%ﬁeﬁbmwtw efSER pattivpephicdeiednmansdsen be

gl[rgte?mmeg;g\ (the ,\ﬁgs\s;g %P?ssgéhglt)fc’q\@ﬂ&g{gﬁe %H%ﬁ@sfg%ﬂa&@ and

flc29BBRhss. used according to the invention conprise or

' gagéaégihg ﬁg@w ﬁP gé@% B&Réd%%st %%E%Hi‘a D9 tAE iHigh- thr;)ughput

: &E@ehlhgl\lf{)r adtivef ingredienys, tBer PR BYSY ,rqe;g,r@gucib?e and is

r eact

"% ?nglrbgﬂ a?ﬁlgn O}J%g nwggnyﬁf‘% fohe sspeitivity ciot yexternal
mﬂughees)t Thedgsay el RERETFRY %&P'éé%% gr, dnigh-throughput
gg%tgﬂﬁ{gaofr '&ﬁeﬁﬁéél%Hn@yjfdrhuelraémmtﬂmeaﬁ@ﬁciﬁa act!\yty of

Tt baoms o ab e e ah RS PTER LA  Sper s o
EHHJ%aft&[’@e &tthen@g@y rﬁﬁl@ctllmelueédregl exachdype or nature of
m%épﬁ%j: s‘cﬁ&ng %ﬁs%‘ij)i)@é#'ﬁaésc%rngoyﬁ%c[eotlde) and the
ksuit-BLt, nregehexparemhtensoms ni¢ans. obwbish B\ﬁeacv\éfa/c;@f #ip target

0 h%@ L d'geﬁeﬂrﬁﬁle& PSlibLs bEéc?y B pestark Unowtaiite watnof the

ronis carried out at room.t ratur
tag{g)?rom mSus’mal

suppliers.

Assays suitable for measuring the interaction of two binding partners
comprise for example radioisotopic or fluorescent assays, €.9. fluorescence .
polarization assays as commercially available for example from Panvera,
Perkin-Elmer Life Sciences (NEN™, LANCE™) or Packard BioScience

" (HTRF; ALPHAscreen™). The aforementioned assays are suitable for
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35 in 2xSCC sol ution. H gh-stringency conditions by
contrast apply for exanple when hybridization is at

68C in 0.1X SSC and 0.1% SDS sol ution. Hybridization
under stringent conditions in the sense of this
appl.ication WD 20061061130PCT/ EP2005/ 012802 20
Wbeé@@%ngmans moreover 1) Hybri di zat Ped/BP20pR/012802
| abel ed probe with the sa to be investigated at

60 to 70C and preferably 65C or in the case, of labeled
BbACATNIC tieot inthractan befl awlabriedreremrgnpal tithhran Hadele

oG t lveitH( tumiabeled
cglgrlquc?rﬁe ? {ﬁagﬂt ie%eléiiSg}dtgﬂggghtﬁ‘ﬁ?é?gr:ﬁ!gg??t%m viith( turilabele

utganpe)rature ) overnight in 50 MM Tris pH 7.5 1 M |

I{}!ﬁ'ﬂet é’gﬁﬁés étdcﬁtﬁ ﬁsé tafig@ar @sEam/mnwhlch a cell line

enat ur e erri n n er m 2)

s,t;ak%c(@ﬁuﬁ@bm %n%?%tft@ff\ge? MoBially o Epiidialy) or
VAN bXprbsSSE/dh lé/ccsasmnt Gﬂoterbn 7oCdgsepr dheparmspays

"65C ,Sjﬁe{ FP'd? ASOIR3RE, %err o4 0RYELAOYH aficR Gbelguiatibe of a

pétitulagpramele? ox tﬁs@@ul@m@rseé T S0Be iransdetion pathway or of
Egr eeé&f)%ﬁ!)fy a nggw | ardLdiuchén (a8ea8é i9Inmgasuret dnt indeassit the

15t { f
@Ivm@ﬁ.aﬁ@%gﬁeo ey ao prets e B geb R bagel of the
#bnofRC F(d?rtmm twn@ of s ayf it o @@I&ﬁslaébt‘tql qgspesete a

|€f
rgcp@rgﬁ{%e@gﬂq%gy B er%gé% e %r} érfleé‘n%igééré E/l}encontrol

| aF é%wihbdquoh&itmewhlm :ts@E i @L@)ectpt,oem@%g gtiogy or which is

USRS e, JHRar ARk A eaRaiR v %el | Buesidtes. Suitable

I T2
repdrier @nmvmes arp @@r@"y%n%a%g%ﬁ e EJO%@EE 'wétk&} and
%ﬂvﬁnﬁé@f 're'f[? iRRasE dehia laxitarabe (bgttmmnnmrq:ratlgeavallable forr ,
lon O

@(ﬂmplpdhr%&gﬁsP%qq@rg?? G S%@&%@Ig&%ﬁ@%a et?:i@?exselectton of

| &H%Que 25iBriay B It:’(tsfvrlnyda thel rdavairdrskl@d:a’ﬁ)fk%’oa%@emw inter
% Utg\}eg%t_rg:, p‘ﬁf f[rget g@s% n‘b?%bgl@a%d@ut\/‘w'a%ea@w epfinatle cell

T act t
{fp@st halcﬂn («:\Eﬁ\l@)asgrtol\lgutt!h@? %ngﬁfg)ta rl(aon , SB&‘ A% ﬁB'[J example,

ﬁ?gﬁté@@%[gbl&ry‘_pgfrg%qgl on (so-call ed dot or sl ot

are trans

‘ erred to a U|table
;h%awp for measeted e sBURERI aﬁéO“THQHE% SPntprise for

rﬁBi%eS sBlcagedwi FhiRpRBF ob@ubmvetteid | Imagngi t&lﬂt@ reader,

h bel .
@y@me&@éﬁ’)@%@@qt@ﬁﬁroe%'Lhﬁglgf:HiarEt?% e o#sl@s 1'1%182?&2{7&@% _
llals,léﬁvugﬁe saneei akioebifatiomprwitie” & sceolednGid s%raﬁ@eoa"ows
$]H’l rahgggés ﬁq%ﬂﬁé%} X 'tﬁé"?ﬁi?é@é?ﬁlléie oWidiftentraiien (89. Na*

r mor i s usu
coghfeesd. ) aihdié‘drertiumxttyeenmcg%ée ln cgﬁl%w@&pagegpg}?mantly or

Sétﬂm )f;ﬁdr%gg \&%ﬁ%ﬁgr %ﬁ‘%aﬁﬁel@?%n@l@léren@!mw e BBA-well

Ps inturn | tran
platem. ItriﬁepoafBlblﬁbedﬁBﬁBSanl megﬁhﬁw Brefy gﬁ ﬁg‘ e for.
%EF% b@g ylkRe cfa'lc%ihesleve}éo by means of partlcu[ar
61130P EPZOO 02 21 The S
ﬂmmeh@nml S8pEME o o T éﬁftr?%ﬂ@']egﬁatr)?l UL BCECF,
bEs il BB IPR 't agesy kits asttangetsiio thegoerbrane po ential
ef era

b e R BB L PR 00 b s

ﬂ@lh%#nlﬁaneLp@laRzahcﬁasﬂﬁw ¥yes Buet awtaige;(or determining . the
Enepeki J ] e
ngr{a, 198’ foﬁ(ﬁﬁem%p?%égy s 2 Eg %ijﬂﬁ’n eﬂ ArP0ta likewise

Rehdwel u‘rom/stammfrthersaraaud |op§:raﬂm=@lb' 2 under
@mgnas %%xgrgyaﬁgrgyéél%ﬁt abld fofURITBMAINGRY thaoactivity of

Cri 5, 1127-1139. ‘Al

partiealak. Mn Beckels, LWhichbifer, &amplgn Cfh ‘3 Wt%de“f"a’ ion
Pl CA-i nduced stinulation of ROMKL channel activity is |
governed by both tethering and non-tethering donmains

of an A klnase anchor proteln Cel | Physiol Biochem,



10

15

20

25

30

- 35

(2000). Expression and |ocalization of
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aforementioned highvthroughput screen serve to find active ingredients for
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figures.
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viral® SGK-1 transduction. The cells were then o
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FI GURE 9 Detection of SGK-1 nRNA expression by in

situ hybrldlzatlon on tissue sections of the tibia of
Vgcﬁﬁﬂﬂﬁé Q?use A: Control staining w t PGRERERRORDG12802
‘ eosi n Det ecti on of || Dal expression in ‘

hypertrophic cartilage cel IS by in 10situ

hybri di zati on wi th di goxi genin nt j e

r|vmg@hssemmdc!sﬁjkﬁ§é'q’geﬁ!°“§oIaBdri‘aP% %%g(gah 35S

Det ect,l on. of, Fﬁé%”élse AEMNAsdRINACl mehgfpwm%lmﬁse;pathway in

cartil age ce SiLp atrh 0pz-ydst h
di goxiHged HaheP '%/Y“ao\‘f‘?fi ens@%?kﬁ?ﬁoﬁg Snd

an
supsegues! K{Q@él |, Barb&G Sager, M. ertHe FendoliSt F‘é{{dlfaB?ig i
t he fgg%% %th}elaﬁn t@iﬁhhéwg@:fa aSGfsdipohil daigas 00 C)

inth Ic cartil age of a
neonatﬁahsfmmsng;@%‘yfaﬁﬁ bgfan i ‘M“{:e%"% Ea%f)"ﬁ"“o o pgtaafl c

ant i S%?ﬁ 1ok boprobes. For better identification of

t he cel a corr ' &t edopg g of the
{ i Wagd- BebpPolR %ﬁ%n%” DCp@hgrgAva ) %]:I GURE 10

ure
Conparrirsdine i, S@RetrcaRd?2 DthS}ﬁiG F\Iﬂs QB %essi g%} in
ATDCS cel iaBMSf ShiRga Sodin taihdpbirient PhsioRena
1 ATD(%ne%lfcfﬂh&ld\@g{uae su%%onfl uent stage 25
2: ConfRysial280TEEF 3461 |'s 3: Chondr ogeni cal lé o
di f£@ivenidoar ReuIATDEBhRIYIS chamnek intezcipBaline REYI

el tl 2o gsEgar enti at ed ATDCS
cells aéEOC@Eaé)C?E?% ?%sfaah E

. after adgjt
caWenn(gesc&tffn@fiﬂcibﬁe‘f‘e”E\e %e?‘i"@’gc’”ocf' L\t i Wé&%b éb Fi gure
1OA S hoWs iR a0al Y spsckabnaErb LPreanubt N Bitzee! Bnd C0||

al by quanti ,at Metd L6/, F. nza;(hreeral
st at edM?“{SArF a%e{lt-l"f} Wg&ee%:génr?é}lgf t eﬁdexm si on

anpl i t peestion35d Budaireol FEEELRHRE STHEFEPE "on of
SEK- 1 and. ok dsabieRNS SBK1 Nongeteires, 4A3CR17-624.

hybri d £ —
rrgﬂélmt@é;, kig;g! ﬁnWelger%%ngqlg Fg?ua?&l %E’meﬁ,‘ﬁéﬂm R

or the g?r*m ftéﬁ)Of
total gabbtAtn@MR. endlaoyBd200%b)Ereestiedrpseamen of
- 2006/ 0611303(@_&%@ Q%?/h%o?& %dé&hﬂs&ﬁ&(ﬂdium frbaiSlsyCe“

t r ansdUHEEg s for stable overexpreSS| on of
SGK— 1. PHDEHCAN: r'f'é,é‘@%a“zcel s as control

ngg%ri@%&éd%a i Nt Grabhas Lofioshemmedaie-daty ﬁ?‘é‘fﬁ”ﬁ?@@f or
over ex mgggtg}p B f?ﬁif}( @ﬁﬁ%@tﬁm&% ?f%%[}‘tgtrvé’ Een%e&mrv& protein

ona
over ex Rrassi Buiciadm, 268k 1 MBS EAHef i ci ent SGK— 1

Webster,M.K., Goya,L., GeY., Maiyar,A.C., and Firestone,G.L. {1993b).
" Characterization of sgk, 2 ‘novel member of the serinefthreonine protein kinase

gene family which is transcriptionally induced by glucocorticoids and serum. Mol

Cell Biol, 13, 2031-2040.

Wuiﬂ’ P, Vallon,V., Huang.D.Y., Volki.H.,
Klingel K., Loffing. ., Kauséimann,G., Bos|M.R., Lang,F., and Kuhl, D.

Impaired renal Na(*) retention in the sgk1-knockout mouse. J Clin Invest, 110,

Yu F., Richter,K., Jansen,., Schiunz,M.,
(2002).

1263-1268.
Yun,C.C. (2003). Concerted roles of SGK1 and the Na+H+ exchanger regulatory

factor 2 (NHERF2) in regulation of NHES. Cell Physiot Biochem., 13, 28-40.

Yun,C.C., Chen,Y., and Lang.F. (2002). Giucoccrtxcmd activation of Na(+)[H( }

exchanger isoform 3 revisited. The roles of SGK1 and NHERF2. J Biol Chem, -

277, 7676-7683.



5

10

15

The cells were maintai ned under chondrogenic
‘differentiation conditions for 10 21 days after
reachi ng confluence. The extent of chondrogenic
differentiation and proteogl ycan producti on was
detected by staining with Al cian blue.

SCK- 1- overexpressing cells show signifi useshor
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rtilaginously differentiate I's and
prot eogl ycan formation, whé&Sas the 15
ki nase-deficient . SG-1 has no effect in this regard.
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The invéntion is explained in detail below by means of examples and
figures which are not, however, intended. to restrict the subject matters of

the present invention:

Example 1:

Gene expression anatyses using osteoarthrosis arrays

The gene expression analyses were based on an osteoarthrosis-specific
cDNA array which was produced 1o order by GF’C Biotech and consists of

"4500° cartilage-relevant genes which have been apphed to nylon

membranes. As probe for hybridization of the array, total RNA (preparation
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treatment of degenerative cartilage changes wth the

steps 10a. Contacting an S protein, a functional

derivative or fragnment thereof with a potential

active ingredient; b. Determning the S& activity in

the presence of the potential active ingredient; c.

\BE) 2ODB/OBNG30he SGK activity in the abseR€d/DP200R012802

potential 15active ingredief; Corrparl ng the SGK

activity fromb with that fromc). 3.A nmethod f '

tnsd staridayd rgetiodisy dram dieaiihy nard fQﬁeQﬁf@fﬁF'%@H@lﬂ'%h cgrtilage
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cg|d|¢s |at§)( @ \;%ﬁ:}a% nt?\fﬁ c@ﬁ@g%(ﬁfnaﬂp%;%:gwotw tﬂ% @ﬂw? samples

d?of!ﬁiltdrﬁi agt bemdangreditents. i The hybyisizasionhiant ssbsequent

i e&%%‘é?%ﬁva%’% T BR3pfoed B acfept) B Te b 8riditton
didreal sRMA autormtiiography. 1270t of , thien geh@s pwbwbn@@r@mpressed

Cgﬁ%rgﬁﬁéwbgég 'b\éﬁ:véé}g rh%gltﬁ tandcost@%?cﬁl“ﬁtl@:' 8@14&@;@ were

rot el n, derivati ve or ment or
mudmf@ﬁudheﬁgnalwéﬁ £onepf fh@ﬁetg?é‘%b@ ERrRg! LSKG:

“Prﬂi fRGihas oReid }fﬁ/ehft% rﬂf‘éxpr@ssi@ﬂ@ﬁﬂﬂfmg shbeegrfot gienfirst
MRNA” anounts fromb

e MR RPREER 101 ThBIBGPRE oI e 3 B oB i Ciage.
It Wert pesdiblef todegefiret al’hlsvf”mdmg iyl thgenginbeged conds trheDNA

t Co
R SR P i b B Pofirag 1Tl of, nomal
czoiilage, HEE elDNA :swmne%sngifbﬁm@ a%&enuantlshm@lawédtbraﬂes

cgrbs& és capabl e at | east of translation;
erm i ng t e act|V|ty of the S&K proteln a

functional 43

Example 2:

Preparation of the arrays and hybridization

The clones for preparing the amrays were selected by SSH (Subtractive

_suppress;on hybridization). Also used were control clones and clones of

housekeeping genes. The amplification took place with use of a PCR kit
from Qiagen, Hilden UK in 384-well polypropylene plates (Genetix, UK)
using the M13 forward (5' GCT ATT ACG CCA GCT GGC GAA AGG GGG
ATG TG 3" and M13 reverse primer (6" CCC CAG ‘GCT TTA CAC TTT
ATG CTT CCG GCT CG 3') in a PCR reaction with a reaction volume of
50 ul as stated by the manufacturer (Qiagen, Hilden UK, see above). The

" reaction mixtures were inoculated, using a 384-pin fransfer apparatus

(Genetix), with 2 pl or less of bacterial culture, and the plates were then
sealed with plastic film (Genetix). The PCR amplification was carried out in
an automated waterbath system (KBioSystems, Basildon, UK) ‘under
standard conditions (Meier-Ewert, S. et al.). The PCR products from 4396
cDNA clones were transferred singly to 8 x 12 cm replica nylon membranes
(Hybond N+, Amersham Pharmacia Biotech) using a robotic apphcator as
described by Maier et al., and then immobilized on the membrane by air-

~ drying. The PCR products were moreover applied to the membranes twice

in the form of a 5 x 5 pattern with a point-to-point distance of 850 um.

Example 3:
Probe !abellng hybridization and washmg
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fragment or derivative thereof in the presence of the
potential active ingredient; c.Determning the '
activity of the SGK protein, functional

fragment or derivative thereof in the absence of the
potenti?l S?Ct idve i ngredi ent. 5. A high-throughput

screen for finding active ingredients b .

et Bo6/881¢3Q@i ned in any of gl ains 2 toﬁ&?ﬁ&%ﬁ%@%/m%m
net hod for | dent ifying degemerative cartilage changes

%é rI:gaSr%n t @y gdﬁé:(%t%og | Sk mcar lkgﬁg@ﬁ CW using
ei@inpbody reverSendtansarip@sei o{#h&swﬁ@‘ﬁﬁ@ dlelgér@geah e four

e SR I S i e o

mﬁtsanf |sepéaicept dhr(#1 8RG0<Ampmétregee Gthes Of ghtfe

GNESSTPAL ABN' 1 ShRncons@RlioR! GRBEPIOLaGN GisonBS mi

GATICAGIE 217 17,200 1ok TangPRs HoXHBe I EEr A daipfifpcia
@‘P*&Cﬁe d&r:mﬁlﬂﬁrr%ntgw \Agm Sighstdptolighptistraade esaction  buffer
i m

(lrygrcaega ﬂ{;eégapgpn ﬁ\@sgm%@atggéat aegz %{%r%’ﬁguﬁssand then the
cﬁDI\lhkahlﬁsepnansmgeqqubb)sem columtsi (Rovhe, Sdanzberg Germany)
cel L.ul ar,as T t d

fer, 0 il e e i, sl
ctelrwtmnaﬁonwlﬁeraehrpr@he L@ﬁ%&“ sV AuUpEs éﬁ”@&l‘”r&% on {1 M
r@é)(?ﬁ . gkl 58 'ebﬁehlé‘ﬁnaﬁl @cmad iDN&J 41 5279-011,

|
lnwgngenfghéﬁgﬁtf%c%‘géwn €2 BBtk bes, Rlﬁeg nGiaiized by
fdﬂéﬁaﬂoﬁ?(e uakity Thef  useytratigirigod soluton (1M Na
ARPBb AP R FpTR R, ThabfRekes apiciiRi) fadded to the
HyGitlizafionrmiturad Reverss-HBng c@@d cDN%o‘rom cartilage total RNA
Vggsog{ngﬁ#g% 2CT/Jp32005/ 012802 44 13. The use as cl ai med

high-t hroughput screen as clained in
claimb5, mhereln S&K-or the fragnment or derivative

F:#?eéaﬁ,ﬂ# o&&d@i@'nyébbﬂérﬁﬁémtde arfayle%é'immﬁwbadized in 50 mi of
ofTlog YRRRY KR %, SofyEgh IRl 35 S, 50
N& phpephaie tluéfet piie7 Oamﬂ 2%edryonik powdas foow@ms]gefore the

%gel@/%%ge? 2 %@Wli@%ﬁe{%k pﬂace%@@r'a@d%n & thefbbe in
ﬂhaé.im diessalswi2h amn eadl @nk 50 @ or 16 hours After the
hybndlzatlon,r the arrays were washed twice in a 2 x SSC, 1% SDS buffer
and twice in a 0.1% SSC and 0.5% SDS buffer. Each washing step was
carried out at 65°C for 15 minutes. The membranes were then packed in
chngf' ilm, put into contact with phospho-storage screens for 5 days and

scanned using a FUJI BAS 5000 imaging system with a resolution of
25 pm. The images were analyzed using a commercially available array
analysis program (VisualGrid, GPC Biotech AG) which converted the
average signal intensity of each position applied to the array into computer-
readable data and stored it as file in a storage medium. -

Example 4:

Data analysis
Raw data in the files which the s;gnal intensity of the various array S|gnals

(which each corresponded to individual clones) were analyzed as follows:
initially, the background signal was corrected by subtracting signal
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10sequences according to a) under stringent
condi tions and codes for a polypeptide having SG&K
function; c. a sequence which, -on the basis of the
genetic code, is degenerate in relation to one of the
seﬁuences according to a or b and codes for a -
' aving S& function; 15 d. AFPEIN
\ﬁgﬁ%@ﬁﬁbﬁgﬁggquences according to a), b?D%F c) mﬁ?gﬁ280'
codes for a pol ypeptide havsg SGK functi on,

| @q‘%%&ﬁfeggbéé@%q ,‘Ef)ﬁﬂ’\ﬁ‘?ﬁgsiﬂ@vé nitopedeli whe BbifueBubsequently,

carsnq FigNET BRTHESIer EOFF RN AR oL e gy different
Bhlicd haesPerBosx ghangaysohithrie amchnease bes data wAiy) and

' _base exchange e \ .
e e 05500 S o 88500, 9 o o
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fauiig, FLURAAE WaBordm Thavideal Ratished meanplos using a

e dr CANGA~thr oughput  screen as cl ai ned. | | ai
terasbisical ClLSGKINgG: g hghaasgﬁapnf%gﬁgﬁqagggiﬂ@gg fhethod
R4 B o 057 el oahisptigicsa chnes e o
e chubagoach TR BVERGE Epna| s B Eofbaedt of the
%\Eéiﬁ%?'_%ﬁ ﬁéﬁ irdendity eficodeaitibyian ghans rck eqﬁnil}esargxpi?q]grom
i 51 "L SRS sopa AL g conRSampl
frviarietilthgcavilagent | east one of the 35sequences
?gfogdbgg to ?)dunﬂer.stringent condi ti ons and codes

ept i unction:
mnemxiv@m}/trt)mg ay@gagg X%is?q%«@%f%% y,Ctg %2 Bg&iquiars%&‘l%”éi? each
gl‘g%g):tglr(%t\ ‘?J{dti@gfsajv% ic@ﬁ'lb;ia?eg Wﬁttgﬂwat aerage signebintensity of the
or a . o

amPisS SOEAINCAITRIod. = fragment of ane ol (ne. ..
m;élclﬂf\@% expEssibinngf 4 geag,inis) pajticglar tissue sampﬁe represented -

I odes K . Ot i y .
BY, Iae;@ﬁglg]la{/ c@% gwﬁ%ﬂ%%ﬁ ﬁ%sé&@‘ébﬁf@lafﬁétcﬁs g(rﬁgvgnmge signal
mibenvsityi of SEQpRDicNGEr e fram ég§egﬁ%rffg%3t&§h ee;rg}ei%nent by
%én%ic;r)}hg@ ;{568& Qﬁﬁcﬁfcdr?&ﬁarﬂ@adtmghé digere cemnples. B higher

busaexaBAALIEREY Mo SoPSHeeOTPORae 12 Sarnet el of
Eﬁ%ﬁ@bﬁ? qg:@nsigrl‘iiﬁcém_ﬁé of genthexpresgior wasydeermined for each
%gmpﬁb'g . yﬁ{’ﬁi{g g &%'—t%ﬂeg QSR FhIRO LY BePhadeemployed as
significance threshold in order thus to identify clones which represent
genes which were diﬁerehtiaily'expressed in a group of samples from OA

patients compared with normal cartilage samples.

Example 5:

Hybridization of the cDNA arrays

To confirm the differential gene expression, individual clones identified by
the abovementioned procedure were _employed as probes and hybridized
with arrays onto which primary cDNA libraries from osteoarthrotic and
normal tissue were immobilized. The primary cDNA libraries were in this
case generated by standard methods; introduced into bacteria, a selection
of bacterial clones which represerits the library was isolated, and this
selection of clones was introduced into microtiter plates by standard.

. methods (see Bancroft et al., 1999). (1999; Methods in Microbiology 28:

67-82). The arrays were produced by the methods described above using
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17. The use or high-throughput screen as clainmed in
claim 15 or nethod 15 as claimed in either of clains
2 or 4, wherein the polypeptide conprises the

- sequence shown in SEQ ID No. 4, SEQID No. 5 or SEQ

ID No. 6 or consists thereof. 18. The use or
hi gh-t hr oughput screen as clained in cl
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%Dﬂ,tsQk)ria@woﬂmdmmckmmeanmnmmam@@emug The
h)éériq]i;a Otgsg\féée %gt;@ggiezégﬁﬁk@@lg@%ﬂdﬂ!gg@él \évri;cﬁ -gh area of
24 x 24 cm using church buffer (7% SDS, 0.5m Na phosphate buffer,
pH-7.0, 1 mM EDTA) at 65°C for 16.. The washing steps corresponded to
those previously described. After the phosphor storage screens had been
exposed to the hybridized arrays packed in film ovemight, the arrays were

'scanned in accordance with the above procedure using the FUJI BAS

1800 1l system at a resolution of 100 ym, and the signals were transformed
into storable data. The number of primé'ry cDNA clones on each set of
arrays which hybridized with the labeled clones was determined using the
aforementioned image analysis system and the procedure described
previously. A partrcular gene with higher expression in a first tissue than in
a second in this case resulted in a larger number of hybridization s:gna!s on

“the array set which corresponded to the primary cDNA library of the first

tissue than on the array set which comprised the library of the second

tissue.

Investigation of thé molecular mechanisms of OA by comparative gene

_expression analyses represents an attractive approach to the analysis of

the pathological state and the identiﬁcatioh_ of novel molecular points of
attack for pharmacological intervention. Interpretation of the results used
for this purpose from "genomics analyses” is complicated because multiple
processes, in some cases in opposite directions, proceed in parallel to one
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cccctttatc ccttctgaga tgtttgttag gaagtctggg
tcCaggggat 2t Catttctt gttccatcca tgcaggggtt gcttacctcg
240 ggt aggaaac cct Caggcgg tggcaggtgc acaggtaggg
gaggat ggag agggcagtgg 300 360 tgcctgaagc cctggatggg
cggagct gac Cccccaacac caactctatc atgectgQt C

ctccCt gt CC CcccagagCt gcct gat cat tgctacagaa
Wgaa006106d130 CT/EP2005/012802
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in cartiiage tissue which was detected in the foregoing array analyses. The

extremities of neonatal mice were used as tissue to be investigated. During -

: embryonlc development of mice, skeletal growth and the process of

endochondral ossification is still proceedmg at this time.

The SGK-1 mRNA was fhen in{/estigated by means of the method of in situ
hybridization. '

For this purpose, the eXtremit_ies of neonatal mice and mouse embryos of
various stages of development were fixed ovemight in 4%

paraformaldehyde (PFA) which was d:ssolved in phosphate-buffered saline

(PBS) and dehydrated by stethse transfer into an ascending series of
different ethanol concenirations (replacement of the PBS solution by
ethanol/PBS solutions). The dehydrated tissues were then transferred into
xylene and par'afﬁn-embedded. For this purpose, initial incubation in a
xylene/paraffin mixture was followed by the tissues then being put into pure
paraffin and, after evaporation of the xylene, embedded in the wax. The -

fissue sections for in situ hybridization were prepared by dividing the

paraffin-embedded embryos and extremities into sections 7 M in diameter
and transferring them to microscope slides. The sections were then labeled
with digoxygenin-11-UTP and hybndlzed SGK-1-specific antisense
riboprobes. The rlboprobes were transcribed by standard methods using T7

-RNA polymerase (Roche)'from an SGK-1 cDNA fragment which was

cloned into the plasmid vector pCRR-biunti!—TOPR.(!nvitrogen). The in vitro
franscription was preceded by Iinearization of the plasmid at the end of the
SGK-1 cDNA sequence with Kpnl (Invitrogen) in order to terminate

transcription there. : :

The sequence of the cDNA fragment of murine SGK-1 (nucleotides 746 to
1425) used represents a partial sequence of the sequence disclosed in the
NCBI nucleotide database under BC005720 {(nucleotide 746- 1425) and is

depicted as SEQ 1D No. 13 in figure 8.

The in situ hybridization of the tissue sections was carried out as described
by Dietz et al. (1999). After detection of the hybridization products, the
sections were covered with coversiips in Kaiser's glycerin gelatine (Merck)
and analyzed and photographed using a Zeiss Axioplan 2 microscope. The -
inventors were able, on the basis of the in situ hybndiza’tions described
above, for the first time to detect SGK-1 mRNA in cartilage cells. The
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cccagctggg 420 accccaagtc cacagccctc cagggccaat
gggaacat ca acctggggcc ttcagccaac 480 ccaaatgccc
agcccacgga cttcgacttc ctcaaagtca tcggcaaagg

‘gaact acggg 540 aaggtcctac tggCCaagCg caagt ct gat
ggggcgtt Ct at gCagt gaa ggt act acag 600 660 gaaagagCa
WO 2006/061130 PCT/EP2005/012802
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expression. domain of the SGK-1 mRNA detected in this.case was located
specifically in the hypertrophic cartilage cells (figure 9¢) and was
undetectable in the proliferating cartilage-constructing cells. It was possible
to show this finding unambiguously by comparing with the occurrence of
the mRNA for collagen X, the marker gene for hypertrophic cartilage cells
(figure 9B). The proliferating cartilage was by contrast unambiguously
negative in refation to SGK-1 mRNA (figure 9c).

- It emerges from the results of the in situ hybridization experiments carried

out that the naturat occurrence of SGK-1 in cartilage is not connected to the
synthesis and maintenance of cartilage but displays its function in

transformation (hypertrophy) and degradation thereof.

Expression of SGK-1 in osteoarthrotic cartitage is accordingly a process
which favors or is a partial cause of the pathology of OA. SGK-1 might,
through its regulatory properties, be a new key molecule for the induction of

eaﬂy pathological cartilage changes as well as of later degradative

activities in cartilage. For this reason, SGK-1 is a very interesting novel
target molecule for pharmacological intervention in osteoarthrosis.

Exémple 7
In order to check the presumptions derived from the preceding experiments

about the function of SGK-1 in cartilage, further in vitro experlments were
carried out on the chondrogenic cell line ATDCS.

AT805_ and undergoes a cartilaginous differentiation under the influence of

insulin (10 pg/ml of culture medium). For the experimental procedure, the

cells are maintained as monolayer on cell culture dishes. After a confluent

cell lawn has formed, condensations of cells start to form under the

influence of insulin and, after a relatively long period of time, form light-
refracting clusters and increase in number. This cartdagmous differentiation

can easily be visualized by staining the cartilage proteog]ycans with Alcian

blue (Shukunami et al., 1996). In ‘a similar manner to endochondral
ossification, the cells possess a further differentiation potential to
hypertrophy and calcification. The process is assisted by specific medium -
and carbon dioxide conditions (Shukunami et al., 1997). Calcification of the

cultures can be detected by Ca®* staining with alizarin red. At the molecular
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aaaaagtcca tcttaaagaa agccacatca tggcagagcg
cagtgtgctt 720 ctgaagaacg tgcggcaccc cttcctcgtg
ggcctgcgcet actccttcca gacacctgag 780 aagctct act
tcgtgctcga ctatgtcaac gggggagagc tcttcttcca

cctgcagCgg 840 gagcgcCggt tcctggagcc ccgggccagg

ttctacgt g Gt gaggtggC cagcgeccatt 900 ggct

WO 2006/061130 CT/EIgZOOS/O‘l 2802
, 37

level it is clearly evident that there is an increase in the mRNA for collagen

X, the marker gene for hypertrophic cartiage cells (ShUkunami et al.,

1997). In the experiments carried out here it was not possible for the

' hypertrophtc differentiation to be separated entirely unambiguously from

the chrondrocyte- prohferatlng activity of the ADTC5 célls so that, in parallel
with the normal cartilage marker genes such as type Il collagen, also small
amounts of fype X collagen were detectable at the mRNA level. However,
these then increased markedly on induction of calcification of the cultures
(figure 10), whereas the amounts of collagen type | mRNA diminished (no
figure). '

Expression of SGK-1 mRNA under these conditions was similar to collagen
X (Col10a1) mRNA. During the cartilaginous differentiation and proliferation

" of the ATDC5 cells, basal amounts of SGK-1 mRNA were detectable and

then rose drastically after hypertrophy and calcification of the cells were
induced (figure 10). The amounts of SGK-1 and Col10a1 mRNA were

detected by carrying out quantitative PCR experiments and Northern blot

hybridizations. Both analySIS methods provided comparable results. The
findings from the in situ hybridizations were therefore confirmed in a

comparable in vitro model.

Example 8

For targeted investigation of the function of SGK-1 during cartilage
differentiation, human SGK-1 was overexpressed in ATDCS cells by a
retroviral vector system {(pLPCX vector) derived from MMLV {(Murine

. Moloney Leukemia Virus). Two different SGK-1 variants were used in this

256 422 to

case: a kinase-deficient mutant (mutation threonine™ and serine

alanine = SGK-1 KD) and the naturally occurring functional form (SGK-1
wt). ATDCS5 cells which contained only the retroviral vector without SGK-1,
or were untransduced, were used as control for viral SGK-1 transduction.
The cells were then stimulated ‘with insulin to cartitage differentiation and
analyzed after a period of 21 days. The extent of cartilaginously
differentiated cells was investigated by analyzing the proteoglycan
synthesis. For this purpose, the cultures were stained with Alcian blue and
tested for expression of the mRNA for aggrecan, the main proteog!ycan of

- cartilage (figure 11).

it was possible to show clearly in these expenments that overexpression of
SGK-1 brings about inhibition of cartilage synthesis. Both the amount of
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gaCt gcCagg act ccct Caa gacacgtgg't catCatttac
gct gacggat agggatctga tttggcctct aaccagagaa
gCaaggaagg cattctcttg tgtagagcct 960 1020 gaagaCacCa

-~ Catccacatt ctgtggtacc cctgagtact tggcacctga

agtgcttcgg aaagagcctt atgatcgagc agtggactgg
Wgﬂ%@@@bg%g@g%gtw ctacgagatg 1080 11AQTXRZBOFOTLE02

38

 Alcian blue-stained ' proteoglycan. {figure 11) and - of aggrecan mRNA

(figure 12) was significantly reduced. The kinase-deficient SGK-1 form by
contrast had no negative effect on this parameter (figure 11, 12). The
described controls showed similarly neutral behavior. It was thus pOSSIble
to show that inhibition of cartilage synthesis and ECM formation is
attributable to the effect of SGK-1 and was not produced by the artificially
increased amount of protein as a result of overexpression.

Various conclusions can be drawn from these experiments about the effect
of SGK-1 in articular cartilage affected by OA.

Firstly, SGK-1-expressing cartilage cells are no jonger able to synthesuze'
suﬁ' cient extracellular matrix such as, for example, proteoglycans which

" are essential for the function of the tissue. Secondly, the cartilage cells are

prevented from compensating for or repairlng degradation processes by
increasing the expression of genes such as aggrecan. The functlon of
SGK-1 as potential initiator and central factor of OA patho[ogy is thus

confirmed.
SGK-1 therefore represents a highly mterestmg target molecule for finding

- and developing novel active mgredtents for the treatment of degenerative

cartilage changes, especially osteoarthrosis.

Expression of SGK-1, -2 and -3 in articular cartilage cells ought to provide

important information for further analysis of the function of the molecules. It
is possible for this purpose for example fo produce and analyze transgenic

" and knockout models of the mouse by standard methods known to the

skilled worker (see, for example, the listed literature on standard methods).

Description of the figures

FIGURE 1

Coding polynucleotide sequence of human serum glucocorticoid-regulated
kinase 1 (SGK1) according to ‘NCBI access -number NM_005627,

AF153609 (SEQ ID No. 1).

FIGURE 2
Coding polynucleotide sequence of human serum glucocorticoid-regulated
kinase 2 (SGK2) according to NCBI access number AF169034, AF186470

(SEQ D No. 2).

'FIGURE 3
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ctacagccaa gatgtatccC agatgtatga gaaCattctg 1200
cggaggcCgg Caccagccgc tacagatccc aCagt-ggccg
CCt gt gaCCt cctgcaaagc cttctccaca aggaccagag
gcagcggct g ggctccaaag cagactttct tgagattaag 1260
aaccat gt at tcttcagccc cat aaact gg gat gacct gt

WO 2006/061130 PCT/EP2005/012802
39

Coding polynucleotide sequence of human serum glucocorticoiereguiated :

kinase 3 (SGK3) according to NCBI access number NM_013257,

AF085233', AF169035 (SEQ ID No. 3).

FIGURE 4
Amino acid sequence of human serum glucocorticoid-regulated kinase 1

(SGK1) according to NCBI access number NP_005618 (SEQ ID No. 4).

FIGURE 5
Amino acid sequence of human serum glucocorticoid-regulated kinase 2

(SGK2) according to NCBI access number NP_733794, NP_057360 (SEQ
ID No. 5). In the figure, the first amino acids of the two different SGK 2
isoforms o« and B are emboldened. The DDG/EMBL/GenBank ‘access
numbers of these two subtypes are AF169034 (o) and AF186470 (B).
SGK2a is a protein of 367 amino acids, while SGK2|3 is a protein of 427

amino acids.

FIGURE 6

~ Amino acid sequence of human serum glucocortlcmd -regulated kinase 3

(SGK3) according to NCBI access number Q96BR1 (SEQ 1D No. 6). SGK3
is a protein with a length of 429 amino acids.

FIGURE 7

~ Amino acid and encoding polynucleotide sequences of functional fragments

of SGK subtypes 1 to 3: figure 7A shows a fragment containing the kinase

" domain of the SGK1-encoding polynucleotide sequence (SEQ ID No. 7);
'ﬁgure 7B shows a fragment containing the kinase domain of the SGK2-

encoding polynucieoltide sequence (SEQ 1D NO. 8); figure 7C shows a

fragment containing the -kinase domain of the SGK3-encoding

polynucleotide sequence (SEQ ID No. 9); ﬁgufé 7D shows a fragment

“containing the Kinase domain of the SGK1 amino acid sequence

(SEQ ID No. 10); figure 7E shows a fragment containing the kinase domain -
of the SGK3 amino acid sequence (SEQ 1D No. 11); figure 7F shows a

" fragment containing the kinase domain of the SGK3 amino acid sequence

(SEQ ID NO. 12);

FIGURE 8 -
cDNA fragment of the mouse SGK-1 mRNA!
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accacaagag gctaactcca 1320 aggacct gct

cccttcaacc caaatgtgac gacttgaagc .attttgaccc

agagttcacc 1380 1440 Caggaagctg tgtcCaagtc cattggctgt
acccctgaCa ctgtggccag cagctctggg gcectcaagtg

cattcctggg attttcttat gcgccagagg atgatgacat

WO 2006/061130 PCT/EP2005/012802
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Figure 8 shows the nucleotide sequence of a cDNA fragment which was
cloned from the mouse SGK-1 mRNA and used to prepare riboprobes

(SEQ ID No. 13).

FIGURE 9 ‘
Detection of SGK-1 mRNA expression by in situ hybndlzataon on tissue
sections of the tibia of a neonatai mouse.

A:  Control staining with hematoxilin and eosin.

B: Detection of Col10a1 eXpression in hypertrophic cartilage cells by in
situ hybridization with digoxigenin~!abeled antisense riboprobés and
subsequent color reaction. C: Detection of SGK-1' mRNA mRNA in
hypertrophic cartilage cells by in situ hybridization with digoxigenin-
labeled antisense riboprbbes and subsequent color reaction. -

The‘illustrat_ibns in the figure showed the detection of SGK-1 (figure 9C) in
the hypertrophic cartilage cells of the tibia of a neonatal mouse by in situ
hybridization of specific antisense riboprobes. For better identification of the
cells, a corresponding control staining of the tissue section is shown

(figure QA).

FIGURE 10 y
Comparison of SGK-1 and Col10a1 mRNA expression in ATDCS cells in

various stages of differentiation.
1: ATDCS5 cells in the subconfluent stage

2: Confluent ATDCS cells
3 Chondrogemcally dlfferentlated ATDCS cells after 3-week 1nsuhn

addition ,
4: Chondrogenically d ifferentiated ATDC5 cells as described for 3. after

additional calcification over a period of two weeks.

Figure 10A shows the énélysis of amounts of SGK-1 and Cot'1VOa1 mMRNA

_ by quantitative PCR. Numerical units are stated to indicate the extent of the

expression amp[]tudes.

Figure 10B shows the detection of SGK-1 and Col10a1 mRNAs by

Northem blot hybridization. :
The expression of B-actin mRNA was measured in A and B to calibrate for

the amounts of total celiular RNA employed in the reactions.
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cttggattgc 1500 tagaagagaa ggacctgtga aactactgag
gccagctggt attagtaagg aattaccttc 1560 1620 agct gCt agg
aagagCgaCt caaact aaCa atggcttcaa. _cgagaagcag
gtttattttt 1680 tccagcacat aaaagaaaaa taatgtttcg

gagt ccagga ct ggCaggac aggtcatcag 1740 at act Cagag

gctgtatctc tgcCctgcca :
VD GUOBRYI30" accttgaCaa at gg9Qt Hee@EpP2005/012802
41 |

FIGURE 11
Virally transduced ATDCS5 cells for stable overexpressaon of SGK-1.

ATDCS: untreated cells as control

pLCPCX: stable integration of the transduction vector without SGK-1,
Jikewise for control _

SGK-1wt  overexpression of functional SGK-1

SGK-1KD: overexpression of a kinase-deficient SGK-1

" The cells were maintained under chondrogenic differentiation conditions for

21 days after reaching confluence. The extent of chondrogenic
differentiation and proteoglycan production was. detected by staining with

Alcian blue.

- SGK-1-overexpressing cells show significantly reduced amounts of

cartilaginously differentiated cells and proteoglycan formation, whereas the

kinase-deficient SGK-1 has no effect in this regard.
A and B shows the identical test in two independent experiments.

FIGURE 12

rAnaEySIS of proteoglycan expression of the samples described in fgure 11

at the level of aggrecan mRNA by quantitative PCR.

A and B correspond to the samples dépictéd in figure 11A and B.

1. - ATDC5

2. pLPCX
3. SGK-1 wt

4. SGK-1KD

Numerical units are stated to indicate the extent of the expression

~ amplitudes. The amounts of measured aggrecan mRNA almost all show -

parallel behavior to the amounts shown in ﬁgure 11 for the proteoglycan
detected by Alcian biue staining.

Only the plL.LPCX sample in fi igure 11B shows in the comparison at the
mRNA level a smaller amplitude compared with the SGK-1 wt sample,
However, the greatly reduced aggrecan mRNA expression after
overexpressmn of SGK1 wi compared with ATDC5 and SGK-1 KD is

unambiguous.
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1800 tgctaCaaga tggttactgg agctctagct gcctattttg
tgtttaggga agggaaaatg 1860 gaggaaaggg tgacttttgc
gagaagagca ttcCatctca aagggcgctt ctaaccaccc
E: aaagagct acccctacct ttcccaaaag ggaat ggagg

ccccccaa ctgggaaatg 1920 1980 tggcettat
WO Zuas/ee P13 gt t gggt a tgactatccc ggmgccéég}éﬁ%%%oz
t aat aacaaa Cctettttac 42 |

Claims:

1. The use of an SGK protein,r Qf a functioria[ derivative or fragment
thereof or of a nucleic acid encoding such a protein, fragment or
derivative for finding active ingredients for the prevention or treatment

of degenerative cartilage changes.

2. A method for identifying active ingredients for the preventzon or
treatment of degeneratlve cartilage changes with the steps

Contacting an SGK protein, a functional denvatlve or

a.
- fragment thereof with a potential active ingredient;
“b. Determini'ng the SGK activity in the presence of the potential
active ingredient; '
C. Determanmg the SGK activity in the absence of the potentla!
active mgredtent
d.  Comparing the SGK activity from b with that from ¢).
3.~ A method for identifying active ingredients for the prevention or

treatment of degeherative cartilage changes with the steps

Contacting a nucleic acid encoding an SGK protein, derivative

a.
or fragment thereof with a potential active ingredient in a
- system which is capabie at least of transcription; _
b. Determining the amount of SGK protein, derivative or
~fragment or of the mRNA encoding the latter, in the presence
of the pbtential active ingredient; |
C. Determining the amount of SGK protein, derivative or
fragment or of the mMRNA encoding the latter, in the absence
of the potential active ingredient; '
~d. Comparing the protein or mRNA amounts from b) and from
c). |
4. A me’Ehod for identifying active ingredients for the preventio_n‘or'

treatment of degenerative cartrlage changes with the steps

a.

Contacting an SGK protein, a functlonai derivative or
fragment thereof or a nucleic ac:d coding therefor, with a
potential active lngredlent in a system WhICh IS capable at

least of franslation;
Determlmr_lg the activity of the SGK protein, a functional
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ggggttttga catagggCCt ccctaagaca cctggtgttt 2040 2100
ggattttgat ctcttattgt ctcaatgtgt tctatgttga

aaaat gacag aaaaaaaaaa agatgtaaca agctcatagg

aaaaaaaaaa. aaaaaa gtatcaatat 2146 <210> 3 <211> 3984
<212> DNA <213> Honp -sapiens <400> 3 ctgctgactg

gat cacacca cacagagaga gaatggyttg cagtttcctg

ccagatttta tatccagaac caccagtcag tcacagaaca )
ttcttaaaag Gagoenhaagecuativeaidb@reofgn g arespnce of the potential
aat ggagggg aggid hpmeﬁ@cagagact gattttgggc

acaccagagt tggtggtgcc cgagatgttg gtgagtctta _ )
cttggt fcca giigingc thet aetviyg g thiyaeic aprotein, functional
aaaagaagag fraginend dadicrival@gtrbof ihahacdrdce of the potential
tttataacca gtccatct tcaacctggg ttattggaaa

tttatgct gt ?@Fb@@?%ﬁe%Rtattcctt agcttttttt

ctgct gaaat tgaaaccaga tttgtaaaga atcttgcacc

t£99994t ¢ C g i )
¢ Por achag ihERERPH} SpRER Rt Hildind ASARD Ridrbdients based on a
aat gcapmifaodes glrimegdn gay @&Wgt?af@ 4cat t cccag

ctccgatgaa 120 gtttactgtt tataaagttc tggtttcagt
gggaagaagt 180 atatgcagag gttgataaac tttataacac ..
tgt aaaAdBgthmeofay deeaifybgrdegers g eAtiaoe: ¢ipnggs comprising
ta?ttnr@atdemoio?cga%?g?m @aﬁﬁag‘?ft@sutéfgémt aBat has been
cctagtta ccagat gt ¢_agagcatt ¢ caaat gga

cagt ccK% e‘i%@"&@%ﬂ%‘%@ggf a@%&&ﬂ%{ﬂﬁ Y- ct cagaagct

acact ctacc 480 accgtctgga aatcctcatg ccaaaccaac

tgactt Lttt t . t .
alygasniBURO0oE B ARTb L ARORRA CorliaEl) s as claimed
cagaaabyelgins 60vith Heagiepsg ctctt gaaaa at gt gaaaca

tcegtthttg R/%%sﬁﬁﬁ@@ﬁé‘%@ﬁteﬁﬂ@ﬁgm prloteth idr nIRNAL of an isolated
ggattttgtt /80 ccaCttacaa ag,agaac&gt cctttcctga

gcacagagct 8EIa%5c33PPIeR he HYesHedt acat t ccat
caaaat Bgt a @@fpeaiigaivithtthe ggaitt slagGKaggseint gt mRNA of an

Lot et L enen BRSaRIE! Sh A ORaRSRpARESeS,
taccgtagat 1080 tctgtatgaa atgctgtatg gattgcctcc

thtttagfg %S%%gc%gl%(gﬁ 8hfm 9t Wfé’lﬁ@@ag c%ﬁ%ﬁqgiégg of claims 2

gaggccagga 1 gaa gaactcctag aaaaaga _ ,
gcaaaatQ:‘%@r bipethreughpil screeingmained incelain & wigrein SGKis

at cact gafoybaZdl Bafdad hidldcigeaccattta atcctaat gt
ggctggacca 1380 WD 2006/ 061130PCT/ EP20051012802 3/ 11

gat gat at ca gaaactttga cacagcattt acagaagaaa

cggt t cThe audd cisotRiirgbd liddBlafrh at cwhetain a8GH ictemtployed in a
agt gaajgce agtgtatt aggcagatga tgcattcgtt 1500

gottt c&%?ﬁe@??fgé’ég?@@af g%%ag}'gagac ttatttttgt

gagcagttgc catacagaaa 1560 ccattgagca aaat aagtct

Zﬁ ?9 at 99? &}n‘élth%ﬁg%g%aﬁm%ﬂt i!’lt SHhobe cl%%é‘tZagdatﬁgorlﬁﬁﬂ—th roughput

atat gt at a act agt [ catttttata tgtaat i .
aaaact 8¢rganasaclatedin ¢ego & mharerthe afsgydagaligchemical or
aat agggaipfiatddsagagage tgttttgatt aaaatttata 1740
ttcttgttta ataagcttat ttttaaacaa tttaaaagct
attattctta gcattaacct 1800 atttttaaag aaaccttttt
g¢t at t astusgidd ¢ibinced irt clhimadt tisthodiat ataimied ih &6 of claims 2

t acccaagat C t Y QOK
agct aa‘g’g?gr ﬁ%ﬁg{)%}ip#égﬁ?%%?g@%%ﬁf‘g%ngrgtSayvé)gerem SGKis
cttttghumandGKccaaaa ctatgcaatt ggtacatggt 1980
tgtttaagaa gaaaccgtat ttttccatga taaatcactg

tttgaaatat ttggtcat 2040 t at gat cgaa at gt aaaagc

afda ¢ aeaiseariaed GF HialyihraHgBRU Yieam PR AAmEsLin olaim 11,
tttat t ghereiRdRé GRYlimaglasdastieddacgdatabRipgse is SGK1, 2 or 3
gggttgtcac qgcctgt 2160 ccagcacttt gggaggctga
ggcggge Qr%@?a%(g%é'tcaggagttg gagaccagcc 2220

t gaccaacat ggacaaaccc cgtctctact aaaaat acaa

aattggcagg gtgtggtgca 2280 catgcctata atcccagcta

cttgggaggc taaggcagga gaatcgcttg aacccgggag 2340
gcggaggttg cagtgagccg agatcgcacc attgcactcc
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- tcttatatta ataatattta catccaatac actgaatctt

cctttagagg taagacttta 3720 atatctatac tgtaaatatt
tggtttattt ggcactactg taagttttgt ttttcacaaa 3780
gctcttatta tgaagcaaaa taaaaattct agtttcttgt

atgatttttt gtactcattc 3840 attcctgtta agctgccaaa

\iat 2EERO6YIdmat attgta tatttttaag aacaaatict 31%5/012802
aaatagaatt ttgatgtttc tcagajgaca agaaatacaa

atctatatag tataataaaa 3960 tc aaaa

18aaadgsAuse 2 xlaimezh inclaig 1 @ﬁi% %uro%gggﬂgggr%%ﬁgas c!a:med
sapi eng; 5ThiheYsin SBK Thrth&ftaghhentAbrad bgpsatsleythEneof is a
Leo $ﬂ %(ﬁ{ Ser Arg <400> 4 15l c??hé Met Arg S yytl\/m

val /nOéyr}LlCéeth&‘?lle Ala Phe Met Lys Gn Arg Arg '
202530 Met - sly Leo WMh Asp Phe Ile Gn Lys Ile Ala Asn -

1|4| e Elé]eTﬁ %@?&%ﬂ%@r |c¥%rﬁé,§ g?&rﬂs@nh’ c}éﬁl'n @ Br §%’th0d

Pro S& cl%nme&eln gfheg0oBelaimsn3 mrot HVHErEIR wsp@yau@@ptlde
VO Reh PR R, eodd oBEBAGEI BRI

Il L d
val 001053EQ |De130LéaS§\Qa y?—n%’ 5{%@% 74 'S é ty\slal
::’lhg -II_BIe; ’Ilfl P é&!lUéFWéS wlcalay%mz@s Lwith Gah legpst Ly Abfa the
ser u A%/%?(M?n%?\{ "I‘;‘éé)rg R/@A%%&v lls{?m;grs hh%%géﬁé%éoand
pile Lea v@debéfaﬂ.ﬁqatﬁ:ﬁmﬂld@lbamSH%ﬂmdﬂ@nser Pile

ES B Tﬁh: ,A:a‘;‘ AS égg E Tyénpfhl eb&ﬁ#e laﬁ‘%héﬁ did&ic’ Tode, is

Arg Gu Ar@generate inre atlon to one ef the sequences accorﬁlng toa
or b and codes for a polypeptide having SGK function;

d. a fragment of one of the sequences according to a), b) or ¢}’ ‘
which codes for a polypeptide having SGK function,
preferably a fragment having one of the sequences shown in
SEQ ID No. 7-9; '

e. a sequence generated starting from one of the preceding

| sequences a), b}, c) or d) by exchange of one or more bases,
where the base exchahge does not, or does not exclusively,
take place on the basis of the degeneracy of the genetic
code, and wh:ch codes for a polypeptide having SGK

function.

15. The use as claimed in claim 1 or high-throughput screen as claimed
in claim 5, wherein SGK- or the functional fragment or derivative

thereof is a polypeptide.

16. The use or high-throughput screen as claimed in claim 15 or method
as claimed in either of claims 2 or 4, wherein the polypeptide in
‘encoded by a polynucleotide having one of the following sequences:
a. SEQ ID No. 1, SEQID No. 2 or SEQ ID No. 3; '
b. a sequence which hybridizes with at least one of the

sequences accordlng to a) under stringent conditions and

_ codes for a polypeptide having SGK function; '
C. a sequence which, on the basis of the genetic code, is
degenerate in relation to one of the sequences according to a



180185190 Cys pile Lea Gu Pro Arg Ala Arg Phe Tyr

10

15

20

25

30

35

Al a
H s
Pro
Leu
Ile
ady
din

Ala u lle Ala Ser 195200205 Ala Lea Ay Tyr Lea
Ser. Lea Ash Ile val Tyr Arg Asp Leu Lys 210215220
AQu Asn Ile Lea Lea Asp Ser Gn Gy Hs Ile Val

Thr Asp 225230235240 Pile Ay Lea cys Lys Qu Asn .
Gu H's Asn Ser Thr Thr Sy Thr 245250255 Phe Cys-
Thr Pro Gu Tyr Lea Ala Pro Gu Val Lea His Lys
260265270 Pro Tyr Asp Arg Thr val Asp Trp Trp cys

Leu Gy Al a gy a,l,@@oa% fc;ff7a5[3@9é’§;5t[o@ hla\hﬁg SEHK flyctiod; y

Lett

Pro Pro Pi

290295350 M T r@gmeﬂgr f ROR |tEeL~°ee£l“£§ﬁei;§‘§°BFcﬁ“%% 2y B or )

Lea
H s
Thr
Lys
Trp
Pro
H s
Val

Ser

Thr

-17.

18.

19.

20.

21.

22.

Lys Pro vfsigh | |c©déQ5$d@3é5mpBbt:dé\s mhastng ASEHKr function,

Lea L GI

Ly:l A? g Areler %}1& %ﬁ%gﬂe?gt %Oiﬂb\sp 3 tﬁ% g?&@'ﬁ%z%wn in
Ser His %@3@53501%2 Pile pile Ser Leu I'l e Ash

éﬁge xﬁ qk%ﬁc%b@éteé@ta‘rﬂlﬁg 3%5\36913’@5)me(9 Rr&ceding
3703753&@0}939@3 B).AecPudhby @xqrpﬁmgg gly eng qb,nagre bases,

Pro Ash %@ KAse bxch 9839 hot} S §6ss Robersipsively,
Val Leava TrAIaSer Va a Al a

405410415 Altakeiplace £ @5 9SS Ogﬁﬁe%gg%@%{aﬁ}’o f&*be genetic

Asp Ser goidee be@ which codes for a polypeptide having SGK
- function. '

The use or high-throughput screen as claimed in claim 15 or method
as claimed in either of claims 2 or 4, wherein the polypeptide

~ comprises the sequence shown in SEQ ID No. 4, SEQ ID No. 5 or
SEQ ID No. 6 or consists thereof.

The use or high-throughput screen as claimed in claim 15 or fnethod
~ as claimed in either of cl’aims 2 or 4, wherein the functional fragment
or derivative comprises the sequence shown in SEQ ID No. 10, SEQ -
ID No. 11 or SEQ ID No. 12 or consists thereof.

A test kit for diagnosing degenerative cartilage Changes when used
in accordance with the method of claims 6 or 7 comprising at least
one means for detecting SGK.

The test kit as claimed in claim 19, wherein the means is an
antibody, a primer set or a nucieic acid probe.

The test kit as claimed in either of claims 19 or 20, which additionally
- comprises instructions for use for carrying out the diagnostic
method.

The method, use, high-throughput screen or test kit as claimed in
any of the preceding claims, wherein the degenerative cartilage
change is. an arthritic disorder, preferably rheumatoid arthritis or
osteoarthrosis and  particularly  preferably  osteoarthrosis.



420425430 <210> 5 WD 2006/ 061130PCT/ EP2005/ 012802
5/ 11 <211> 427 <212> PRT <213> Honp sapi ens <400> 5
‘Met- Gn Ay Lea Lea Thr Ser Ay Arg Lys Pro Ser Ay
Gy dy Arg 151015 Cys Thr Ay Arg Ay Ay Trp Arg
Gy An Trp Cys Lea Lys Pro Trp 202530 Met GI¥
W1208p/08rid36ro Thr Pro Thr Lea ser cys EQJ@e%%%@QSm
354045 Pro Val -Pro Pro Quqkea Pro Asp H's Cy5 Tyr
Arg Met Asn ser ser 505560 Pro Ala 'fly Thr Pro Ser
Pro Gn Pro Ser Arg Ala Asn- Gy M Ile 65 70 .75 80
Asn Lea Gy Pro Ser Al a AS?FQW%EA%%TIW a Adn Pro Thr
Asp <Phie sAsqii 858095 oRhechlled duys Val Ile Ay Lys Ay
ASn L Yr Lsx&my%lucolcs@iéﬂ@@reguaatla@ﬁzm@1o_Lys Arg Lys
Ser Asp GI\{'AIa Phe Tyr Ala Val Lys Val Leu Gn Lys
}ﬂSfEEiéﬁT %@MQQF Ile Lea Lys Lys Lys Gn Gn Ser H's
e<Mst 10| 2804G0pP A#Ig2 130135140 Ser val Lea Lea Lys

Asn<HEF ZB0G H'€ Pro Phe Lea Val Gy Lea Arg d
145%804353160 Tyr ser Phe G n Thr Pro G n Lys Leu Tyr

phe yal skearASRrTyr1val 165170175

<210= 1

<211> 2370
<212> DNA-
<Z13> Homo

<400> 1

cacgagggag

gcrgcetaagg
{itcatgaagc
tatgeatgca
gagcttatga
ccgtecgtcca
ggcagtttig
aaagrtitiac
cggaatgttc
cagactgceg
catctecaga
geeagtgect
aatattitge
aacattgaac
gaggtgcrtc
ttgtatgaga
gacaacattc
ctectyggagg
atggagatta
aagattactc
cccgagttta
gtcacagcca
acggactctt
cgaatrgtttt
tttrgcacatc
gagcacattc
tgctatctot
aagcggacct
tatgaaatgt
trtcagttct
gcctgatcac
gtgggacatt
aagatacggt
cCctaaagaaa

atgeoecagt

aatgggcatt
aacgtctgta
taaaccacca
atcccateac
gaazaaataaa

<210 2

«211> 2146
<217> DNA
<213> Homo

sapiens

cgctaacgic
graccotcac
agaggaggat
aacaccctga
atgccaaccc
atcctcatgce
gaaaggttct
agaagaaagc
tgttgaagaa
acaaattgta
gggaacgcly
tgggctacct
tagattcaca
acaacagecac
ataagcagcc
tgctgtatgg
tgaacaagcc
gceteehgaa
agagtcatgt
ccecttttaa
ccgaagagec
gcgicaagga
tccTotgaac
agitagcctt
TCiggaagcet
tectcagtyga
gaaacgagcg
gtictaaaaz

geoctttcty.

Ttattttece
agatggatit
gtttgtitct
taataactaa
geattgotge
tgtcagtcag
attratgttt
cattgggtta
ttrttaatgta
acaacttrtt
aaaaaaaaaa

sapiens

ttictgtcote
ttactcoagy
gggtctgaac

agttcagtco

ttctecteca
taaaccatct
tctagcaaga
aatcctgaaa
tgtgaagcac
crrigtccta
cttectggaa
gcattcactg
gggacacatt
aacatccacc
ttatgacagg
cctgocgect
tctecagltyg
gaaggacagg
cttortcted
cccaaatgtg
tgtocccaac
agcraccgag
cetgttaggd
ttggtggage
tagcaatctt
gcrcatgagg
ttagagtgcc
aggtetoctg
aagagattgt
ttgtggatat
tgttataagc
fccatatttg
aarttattga
tacaaatait
ageceogtrggt
ttttttttge
Taacactagt
ctgtaatiaa
ttgtgtgtga
aaaagdaaaa

CCCgeggtgy
atgaggggea
gactttattc
atcttgaaga
cLaaghoctt
gactrtcact
cacaaggcag
aafaaagagg
cctrtocctgy
gactacatta
ccacgggetco
aacatcgttt
gtccttacty
ttcigtggca
actgtggact
tittatagcc
aaaccaaata
acaaagcgoc
ttaattaact
agrtgggcccea
tccattggcea
gctttoctag
ctrggtttta
cgecocagctga

-attgcacact

ttttcatttt
gccttagacg
cagatcigtc

gttagctcca

gctgtgtgaa
atcaatgtga
gaagataaat
aatggtcttg
tctattttta
gtrtttcatt
attcctgata
atatttaaac
catggtiata
taaactgatt

tgatgacggt
Tggiggcaat
agaagattge
teicecaacc
ctcagcaaat
tcttgaaagt
aagaagtgtt
agdagcatat
‘tgggecttca
atggtggaga
gttictatgc
atagagactt
atitcggact
cgocggagrta
ggtggtgect
gaaacacagc
ttacaaattc
tcggggecaa
gggatgatct
acgagctacy
agtceccctga
gcttttecta
aaggatttta
caggacatct
gttcgorgga
tattcttact

‘gaggcaggag

tgggetgtga
aagctitico
cCgtogtotg
cacttgcagy
ttatgigtag
caatgactcg
gaaagggttt
gtttaaaatg
attgtatgta
ttacagactt
atacgtacaa
tiggitigca

gaaaactgag"

tetcateget
caataactcc
tcaggagect
caacctigge
gatcggaaag
ctatgcagtc
tatgrcggag
cthotcrttc
grigtictac
tgctygaaata
aaaaccagag
ctgcaaggag
tcteogeacct
gggagctgtc
tgaaatgtac
cgcaagacac
ggatgacttc

cattaataag.

gcactttgac
cagecgtcoote
tgogcctoce
tgtgtgtttc
racaagagaa
atttttrgaa
trcascgtgy
tttocgttaga
tgacgaatat
tatcgcagtg
agtgtggtat
acactacaac
acttttttgt
tattcagatg
ttatggacca
tecacctgtaa
ttgtataaag
atttgtaatg
teotteocte
ataaaacctt

60
120
186G
240
300
360
420
480
540
600
660
720
780
840
900
960
1020
1080
1140
1200
1260
1320
13806
1440
1500
1560
1620
1680
1740
1800
1560
1920
1880
2040
2100
2160
2220
2280

2340

2370



Asn Ay Gy GQu Lea Phe Phe Hs Lea Gn Arg Gn Arg

Arg phe Lela 180185190 Gu Pro Arg Ala Arg Phe Tyr

Ala Ala Gu Val Ala Ser Ala Ile Ay 195200205 Tyr Lea
His ser Lea Asn Ile Ile Tyr Arg Asp Len Lys Pro G n-

Mh 210215 .220 |le Lea Let, Asp Cys Gn dy His Val

Wa 2@@@yoﬁmn3@\sp Phe Ay Lea 225230235240PE\iEPYR0%40( 2802
Ay Val Gn Pro Gu Asp Th Tr Ser Thr Phe Cys Qy
245250255 Thr Pro G n Tyr Eea Ala Pro Qu Val Lea Arg
Lys G n Pro Tyr Asp 260265270 Arg Ala val Asp Trp Trp

-Cys4te (4
d Sg;gggééc %c

Qg

E£kra

ct%gﬁgiygctgcggwtgde@&tc@ lé&%@@;@@ el S

Wgtﬁetcc@gnt

%‘%@

Mattcse:saﬁqqa

’%e

széé%é 9 R cgca
G yeern ﬁﬂe@g @@satxltcﬁg%aﬁﬁ% %8

Phqa

5 éﬁ%ﬁ%ﬁ

gd@p@ 496&86#@% el

gﬁic EEQ%E%@ §5r329§§§5§§§C§§

toe %@ T

§§,07

Hi §t% g
ValgaglBtcg paRg

sTom G RS

agtgcttcgg

900

ober 940l e

aC%s%;QQeUCE;%S“H
1020

Tac
cgidﬂ
cctgagtact

S

Toge acctga

aaagagcctt
ctecatggoc
caccagecge
cttctecaca
aaccatgtat
cectteaacc
cagyaageeg
gccteaagig
tagaagagaa
agcrgeiagd
tccageacat
atactcagag
tgctacaaga
gaggaaaggg
tgacttittgl
tggottatet
ttaggggaga
ggatttigat
ctcttattgt

<210 3

<211> 3984
<212> DNA
<213> Homo

<400> 3

ctgctgacty
gatcacacca
racagagaga
gaatggtitg
cagtttcog
ccagatitta
tatecagaac
caccagtcag
fcacagaaca
ttcttazaag
gatggaaaag
caagaacata
gttggattgC
aatggagggg
aggttttacg
tacagagact
gattttgoggc
acaccagagt
tggtyggtgcc
cgagatgtig
- gtgagterta

cttgatocea

tgggetgacc

Eaderayrais gtgtggtacc

atgatcgage
tgccgoooty
tacagatccec

aggaccagag.

fcttcageec
caaatgtgac
tgtccaagtc
cartcctaggy
ggacctgtga
aagagcgact
aaaagaaaaa
gctgtatctc
tggttactgg
gagaagagea
ttccatctea
gergggtacg
atgttgggta
ctcaatgtgt
tctatgttga

-sapiens

titcttcgga
tggactacaa
aaaagaagag
tcttcaggag
ctatggcect
ttzaacaaag
tttataacca
gtecatctga
tcaacctggg
trattggaaa
ttratgetgt
ttatggetga
attarroctt
agettttett
ctgctgaaat
tgaaaccaga
ttigtaaaga
atctigeacc
ttogggctgt
ctgaaatgta
gagectggtc
aggaagactt
ttgtacaaaa

gryggactgg
ctacagccaa
cggaggccyy
gcagcggctg
cataaactgg
aggacctgetr
cattggctgt
attttettat
aactactgag
caaactaaca
taatgtittcy

tgeoctgeca

agcrctaget
aauggogett
ctaaccacce
Tgactatcce
ggcageeageo
aaaatgacag
aaaaaasazd

tgeatttitt
ggaaagctge
gtttactgtt

atatgeagag

gaagattcct
acgagcagga
tocagatglc
agatgaggat
accotctgga
aggcagettt
caaagtgita
acgtaatgty
ccaaataact
ccacttacaa
toctagtgea
aaatattctt
aggaattgct
tgaagtaatt
tCtgtatgaa
tgacaatatc
cattctggaa
tcttgaaatt
gaagaticca

tggtgcttog
gatgtatccc
acagtggecy
ggeiccaaag

.gatgacctgt

gacttgaage
acccctgaca
gegecagagy
gecagetggt
atggcttcaa

gagtccagga

accttgacaa
gccrattity
ftaaagaget
acecotacct
tazataacaaa
ccrcttttac
agatgtaaca
aaaaaaaaaa

ggtgtgctct
ccaagtgtaa
tataaagtic
gttgataaac
gccaagagaa
ctaaacgaatl
agagcattcc
gaaagaagtt
aatcctcatg
ggcaaggtic
cagaaaaada
ctcttgaaaa
gaaaagetit
agagaacggt
ttgggttact
gtggattcag
atrttctgaca
agaaaacagc
atgctgtatg
cttcacaaac
gaactcetag
cagaatcatc
ccaccattta

gaggeagtcct
agatgtatga
cctgtgacct
cagactiict
accacaagay
attttgaccc
¢tgtggccay
atgatgacat
attagtazgyg
cgagaageag
ctggcaggac
atggcttceca
tgtttaggga
ttcccaaaag
gyaarggagg
ggggttitga
catagggcecet
agctcatagg

-adaada

tgagggartta
gcatteceag
Tggttteagt
tTttataacac
Tatttggtga
tcattcagaa
ttcaaatgga
ctcagaagct
ccaaaccaac
trcrtgcaaa
tagttcteaa
atgtgaaaca
artrrgttct
cotttcctga
tacattccat
taggacatgt
ccactaccac
cctatgacas
gattgecicc
ccctaagitt
aaaaagacag
ctttttttga
atccitaatgt

ctacgagatg
gaacartctg
cctygcaaagc
tgagattaag
gctaacteca

.agagttcacc

cagctctoag
cttggatigc
aattacctte
grtratttet
aggtcatcag
atgrtaogtt
agggaaaatg
ct.ccccceaa
ctggyaaatg
ccctaagaca
cotggtgtet
gratcaatat

aatgcaaaga
cteegatgaa
gagaagaagt
tttaaaaaaa
taattitgat
cctagtiagg
cagtccaada
acactctacc
tgactitgat
acggaaactg
cagaaaagag
tcegttittg

‘ggatttigtt

gcacagagct
caaaatagta
tgtcttaaca
atrtrtgitgag
taccgtagat
trtitattge
gaggceagga
gcaaaatcga
atcactcagc
ggctggacca

1080

1146

1200
1260
1320
1380
1440
1500
1560
1620
1680
1740
1800
1860
1920
1980
2040
2100
2146



385390395400 Thr val Ala Ser !
er Ser Ser Ay Al a '
ﬁsla del :_eu Ay Phe Ser 405410415 Tyr Alya Prosarusirs
Ppg o e Leu Asp_Cys 420425 <210> 6 <211> 496 <212§
> Hono sapiens <400>6 net G n Arg Asp Hi s 15

Ser Ile Pro Ser Ser 20 val T #ﬁyEégb
_ r Lys Vi
WI9r20864063 18050 Phe Pro Al a I\/Zt Alya 6? Asn ezgS(%/g:%%OZ

Arg Ala Phe Leu 115

Asp 85 Phe Ile G n Wn Leu 300
_ , Val
Sﬁ; g;u éﬁg f u Asp 130 G n Ash Ile Asn Leu 145 Asp
p eu 165 Ly Nagn 186 chea G0

Lygfg ﬁ“{tﬁg calg‘cecllc.lttl—fclégd%bﬁa

ggttictcet
‘ccattgagca
aatatgtata
trrctictat
trcttgtita
atttitaaag
tacccaggat
Trigtaactc
rgtttaagad
tatgatcgaa
tttattetgc
ccagcacttt
tgaccaacat
catgcciata
- gcggaggtty
aactcecatct
taccagttca
ggatttttaa
ggtaccaaaa
attcatcttt
gcaaataggt
fctagaatat
catgeoeata
gacratccrg
catggtgoca
agcccacgag
tgecacagey
aaatgtatac
aatitcagat
ctaacttaca
tataaaattc
agaccagcct
taactacaga
tagagytrrtt
gatgctocaa
ttctcaccaa
rettatatta
atatctatac
_gctettatia
attecctgtta
aaatagaatt
tcageaaaag

<Z10> 4
<211> 431
<212> PRT
<213> Homo

<400> 4
Meg Thr va

“Met Arg Gly M%nga1 ala 11

actt
|g§a tihga C

tattctat
atgcacctec
agataagtct
actagtgect
gtgcaagaaa
ataagcttat
aaacettitt
agactgtitt
tttgctatgd
gaaaccgtat
atgtaaaagc
agatcattta
gggaggcrryga
ggacaaacec
atcceageta
cagtgagceg
ccaaadaaa’
actttgtgga
gtattcccaa
atgaatgtet
tgaatgttta
atttcaaagc
trgectaatt
agcacccegg
ggcaacatgg
catgccttta
atggaagtty
agaccciagt
agirttatta
atatcttaga
tgctiataaa
cagcactttg
aggcaatgra
agaactitaa
ttrtaagtea
gaacaagcat
tactctttgg
ataatatita
“tgiaaatatt
tgaagcaaad
agcrgcecaad
tigatgttTc
arcaaaaaad

sapiens

1Ly

agtgaatgcc
ttcagaagac
atagatggga
catttttata
aatagggcat
tittaaacaa
gcrattgact
ttaacagica
ctrttgttat
trttccatga
ataattaaca
agaagtaaca
ggcgggeaga
cgtcrctact
cittgggaggc
agatcgcacc
aagggaaaaa
tratttiecl
agatctgaay
gtcatatatt
gtatgctatt
tctrttocta
gggaattaaa
gaggccgagg
cgaaacccta
grtcccageta
cagtgaacty
taagagaaaa
caatgtaaca
azaagcacag
agtaaaggad
ggaggccaag
gtgacacctc
aadataaaaa
tggaggaaac
ccottecatg
cttaaaatgt
catccaatac
tggrriatit
taaaaattct
aatrtaaagtg
tcagatcaca
aaas

agtgtatigd
tratttrtgt
ctgaaactte
tgtaatgatyg
ttcaaagagc
tttaaaagct
gtitrircct
attrcagtic
cacactaada
taaatcactq
cattguctgo
ggcegggego
tcacctgagy
aaaaatacaz
tTaaggcagyga
attgeactcc
graacaaaad
tcigaaggaa
ggtaataaaa
tatattacaa
aagtecattct
actggttaag
aagtaaaata
caggcagaty
totctacaad
ctcaggaggo
aaattgtgcc
aaaaagtaaa
aaagttgasaa
gaaacagacc
aataactggc
ycaggaggat
atttctattt
ataagcttac
arttitgtad
tatgtctiga
teagcagaat
actgaatcit
ggcactactg
agrrtoettgt
caatattgta
agaaatacad

¢ Thr 6lu Ala Ala Lys Gly Thr
5 10

e Leu Tle Ala phe
25

met Gly Leu }\sn Asp Phe Ile Gln Lys 1le Aala
. 35 40

Ccys Lys His Pro Glu val Ggg ser Lle teu Lys
i)

- glu pro GTu Leu Met Asg Ala Ash Pro Ser ?;o
’ 7 5

65

Gln Gln Tle Asn Leu Gly Pro Ser Ser Asn pro

aggcagatga
gageagitgl
tatttgtogty
zaaactaiga
tgritigatt
attattetta
fctaagttta
agctaacata
ctatgcaatt
tttgaaatat
tagttaacaa
gggttgtcac
tcaggagtig
aattggcagg
gaatcgettg
tgectgggcs
gaaattatit
aagaazagycC
tgtractggat
atacattata
gaatcttigt
tazaataaad
ataggreadg
atttgagctc
aaatacazaa
tgaagttgga
actgcacttt
aacaaatigt
atcnggeecg
{taaaattgt
cgggeacggt
cacttgagcc
atrtttaaaaa
ctrgyattct
aagtttaatg
gaaagaaatc
tgggragtgy
cCctitagagg
taagtttigt
atgatetttt
tatttttaag
atctatatag

tgeattedtt
catacagaaa
aatatattca
aaaaatgtat
azaatttata
gcattaacct
cactaacatc

tattaatacc

ggtacatagt
Ttggtcatag
ttggaataac
gectgtaatc
gagaccagec
gtgtggtgca
aacccgggag
acaagagtga
gtrttitgaaa
ttaatggtia
trittaaggl
tttatgttct
atrtgoittt
aattgagett
catggtogct
aggagtttga
atragccaga
ggatggcitg
Tcagectggg
gggtcaaagt
gaatttatce
aaccraccaad
ggteatgoc
tatgagttca
aaagagagag
tggcttagad
acccacttta
acagaagcat
gggtgacttt
taagacttta
ttitcacaas
gtacteattc
aacaaattta
tataataaaa

Ley Thr Tyr Ser Arg
15

Met Lys Gln Arg Arg
30

Asn Asn Ser Tyr Ala
45

11e Ser Gin Pro Gin

60

Pro Pro Ser Pro Ser
: - B0

His ala Lys Pro 5Ser

1500
1560
1620
1680 -
1740
1800
1860
1920
1980
2040
2100
2160
2220
2280
2340
2200
2460
2520

2580

2640
2700
2760
2820
2880
2540
3000
3060
3120
3180
3240
3300
3360
3420
3480
3540
3600
3660
3720
3780
3840
3900
3960
3984



195 Ala Qu Arg Ash val 210 Thr Met AS Tyr L
f\sp QU Hs Arg Qu 25 val Ser Vval Qy Aré 4Oy$/aI10Asp
A{S,SEA Tyr 55 LEA Lys Ile Pro Ala 70 Phe Ile Lys Gn
129 O Val Arg Tyr Pro Gu 105 G n Met Asp Ser Pro

. 0 Gu Arg Ser Ser Gn 135 Gy Pro Ser Gy Asn 150

WO@/OEH%@ y Lys 170 Lys Leu Asp Gy RGE/EFHORD12802
n Arg Lys 200 Leu qu ys Asn Val 215 du ser

cys Pro ser val 15 Lys Lys/ﬂ s Arg Phe Thy

85 © 99 g5

asp phe His phe lLeu Lys val Ile Gly Lys Gly Ser Phe Gly Lys val
100 _ 105 : 110

Leu Leu ala Arg His Lys ala Glu 6lu val phe Tyr ala val Lys val
115 120 7125

teu GIn Lys Lys Ala Ile Leu Lys LYys Lys ¢lu Glu Lys His Ile Met
130 . 135 140

ser Glu Arg Asrt Val Leu Leu Lys AsT val Lys His Pro Phe lLeu val
145 _ 150 ’ 155 ‘ 160

lG1y Leu His Phe ser Phe GIn Thr Ala Asp LYyS Leu Tyr Fhe val Leu
S 165 170 , 175 :

o

Asp Tyr Ile Asn Gcly Gly Glu Leu Phe Tyr Wis Leu Gin Arg Glu Arg
120 135 190

‘Cys phe Leu Glu Pro Arg Ala Arg Phe Tyr Ala ala Glu Ile Aﬁa ser
‘ 195 200 205

Ala Leu Gly Tyr Leu His Ser Leu Asn Tie val Tyr Arg Asp Leu LYS
- 210 215 - 220 S

~

pro GTu Asn Ile Leu Leu Asp 5er Gin cly His Ile val teu Thr. Asp
225 _ 230 235 240

phe Gly Leu Cys Lys Glu Asn Tle Glu His Asn ser Thr Thr Ser Thr
. 245 250 255

phe Cys Gly ”mrrPr'o Glu Tyr Leu ala Pro Glu val Leu His Lys GIn
: 260 ‘ 265 2790

. Pro- Tyr Asp Arg Thr val Asp Trp Trp Cys Leu Gly Ala val teu Tyr
' 275 , . 28O . 285 |

¢lu Met Leu Tyr Gly Leu Pro Pro phe Tyr Ser Arg Asn Thr Ala Glu
290 . © 295 300

Met Tyr Asp Asn Lle Leu Asn Lys Pro teu Gln Leu Lys pro Asn Ile
305 : 319 315 320

Thr Asn Ser Ala Arg His Leu Leu Glu Gly Leu Leu GlIn Lys ASp Arg
. 325 , 330 335

Thr Lys Arg Leu Gly Ala Lys Asp Asp Phe Met Glu Ite Lys Ser His
340 345 350

val ﬁhe phe Ser Leu Ile Asn Trp Asp Asp Ley Tle Asn Lys Lys Ile
355 360 365 _

Thr Pro Pro Phe Asn Pro Asn val Ser Gly Pro Asn Glu Leu Arg His
370 ‘ : 375 380

phe Asp Pro Glu Phe Thr Glu Glu pro val Pro Asn Ser Ile Gly Lys
385 : 330 - 385 400

ser Pro Asp Ser val Leu val Thr Ala Ser val Lys'61u Ata Ala Glu
405 - 410 415 :

Ala Phe Leu Gly Phe Ser Tyr Ala Pr0 Pro Thr Asp Ser Phe Leu
420 ' 423 430

<210> 5



30 ser GQu Trp Phe val phe 45 Ash Thr Leu Lys Lys Gn
60 Lys Arg Ile Phe Ay Asp 7580 Arg Ala Ay LEA Asn
AQu 95 Leu Tyr Asn H' S Pro Asp 110 Lys His G n ser
@y Pro 125 Lys Len Hs Ser Thr Ser 140 PrOH s Al a
VS P hr, ,155160 Gy Ser Phe Ay Lys Vi
%Zﬁp@$§ﬁ3éys Val 190 Gu G n Lys Hi's @ WE@%@B/O‘IZBOZ
Lys H'S Pro Phe Len Val 226/177/11 Qvy Leu H| S Tyr Ser
Phe G n Thr Thr A u Lys Leu Tyr Phe Val Let
225 éng 40 Asp Phe val Asn Ay Gy GIl Leu Phe Phe
H s n Arg Gu Arg 245250255 ser Phe Pro G I |
Hi s<#Bdy Haba sAP ¢ Phe Tyr Ala Ala G Il | e Al a Ser
260 0 Ala Leu Ay Tyr Let, H's Ser
Val ﬁgw}%wy Pep LECTPT§S™ S5 250 DiEs Pist 86‘"@%” @#ﬁ[ e eu
Val Asp Se r Val y H's val val Leu Thr As

cys Thr Gly Ag(g) Gly Gly Trp Arg G'ly Gln TT'P Cys lLeu *-38 o Trp

met Gly Gly Ala Asp pro Pro Thr Pro Thr Lteu Ser ng Ley Leu Leu
35 490

i?ro val Pro Pro Glu Leu Pro Asp His Cys T‘yr'Agg met Asn Ser Sser
50 .- 55 :

pro Ala Gly Thr Pro ser Pro Gln Pro Ser Arg Ala Asn Gly Asn I”ig
65 70 75 ' 8

ser ala Asn Pro asn Ala Gln Pro Thr Asp phe Asp
Asn Leu Gly Pro gg 2 he

; ey Ala
val Tle Gly Lys Gly Asn Tyr Gly Lys val Leu Leu A
Phe Leu Ly 130 Y 105 110

y or Asp Gly Ala Phé Tyr Ala val Lys val Leu Gln Lys
Lys AT !J_.?I{.g > P ey 120 125 .

' i / Tu Arg
ITe Leu Lys Lys Lys 6lu Gin Ser His Ile Metr Ala G
Ly :SL'BES Y 135 140

asn val Arg His pro Phe Leu val Gly Leu Arg
gzg ‘fa",l Leu teu LS 150 ’ 155 _ 160

e i Tyr Phe val Leu Asp Tyr val
Tyr ser Phe Gin ggg Pro Giu Lys Leu 11“3?10 ‘ o

sy 1u teu phe pPhe His teu Gin arg Giu Arg Arg Phe Leu
Asn Gy &1y gsg ' 185 : 190

¢lu Pro-arg Ala Arg phe Tyr Ala Ala Glu val Ala ser Ala Ile Gly
195 200 205 .

Tyr Leu His Ser Leu Asn Ile fle i‘yr Arg 'Asp feu Lys Pro Glu Asn’
210 215 220_

) Gly His val val Leu Thr Asp Phe Gly Leu
1‘3:‘2[% Leu Leu Asp CS 3%8 Y 235 - . 240

: 1 glu Pro Ghu Asp Thr Thr Ser Thr Phe Cys.Gly
cys Lys Glu Gly ‘525 250 255

Thr Pro Glu Tyr Leu Ala Pro 6lu val Leu Arg Lys Glu Pro Tyr Asp
260 265 : 270

Y 1. asp Trp Trp Cys Leu Gly Ala val Lew Tyr Giu Met Leu
Arg Ala \ZfaYts sp Trp Trp L 7 | %

" His Gly Leu Pro. Pro Phe Tyr Ser Gln Asp val ser GIn mMet Tyr Glu
290 295 300

i Pro Leu GIn Ile Pro Gly Gly Arg Thr val ala
/Bxggl 1le Leu His GIn 358 Sy el | ala

Leu GIn Ser Leu Leu His Lys Asp Gln Arg GIn Arg
Ala Cys Asp Leu Led s e



290295300 Phe Gy Leu Cys Lys GIlI (fly Ile Alalle

Ser Asp Thr Thr Thr Thr 305310..315320 phe cys Ay

Thr Pro Gu Tyr Leu Ala Pro Gu Val Ile Arg Lys Gn

325330335 pro Tyr Asp Asn Thr val Asp Trp Trp Cys Leu

Gy Ala Val Leu Tyr 340345350 A u Met Leu Tyr Gy Leu

W@zﬁoe/o%iqsaiyr Cys Arg Asp Val Ala G| p85%380665012802
Met Tyr Asp Asn Ile Leu Hi émbys Pro Leu ser Leu Arg-

Pro Ay Val 370375380 ser Arg Ala Trp Ser Ile Leu

GIll Qu Leu Leu Qu Lys Asp Arg 385390395400 G n Asn

Arg Leu Gy Ala Lys GIl Asp Phe Leu GII Ile G n Asn

~H s 405410415 Pro -he Phe GI T
R Gt Dy By A5 P S caao s i s el el

Pro Asn Val AIaGI Pro AspAs 4 40445
Phes‘f?ﬁ\‘sb‘”"\T/g%e N"aT’Tfh TP UUYE I Lfﬁrﬁ%/%eu "5 %}gﬁb ger |

Val cys 450455460 ser Ser Ser P

Al aPiBepsnvaio ABUVaH TR Feg AL 46E 30010 P
Phe Val'""Gy Phe Ser Tyr Ala Pro Pro Ser GHL‘J}ME Leu
Phesluethed 85450495 &2t serdoissr e L1275 BRATRZER>

Hont> sapi ens <400>
Thr val Ala Ser ser ser GTy Ala ser ser ala Phe Leu Gly Phe Ser
405 416 - 415

Tyr Ala Pro Glu AsSp Asp Asp ITe Leu Asp Cys-
420 425

«210> €
<211> 496
<212> PRT )
. <213> Homo sapiens

<400> b : _ L . .
Met Gln Arg Asp His Thr Met Asp Tyr L{S Gly Ser Cys Pro S?.E val
' .5

ser Ile Pro Ser Ser asp Glu His Arg Glu Lys Lys Lys Arg rPhe Thr
20 25 . 30

val Tyr Lys val Leu val ser Vag Gly Arg Ser Glu ng rPhe val phe
' 35 4 ‘ .

Arg Ar‘g Tyr Ala Giu val Asp Lys Leu Tyr Asi ng Leu Lys Lys Gln
50 o 55

phe pro Ala Met ala Leu tys Tle Pro Ala Lys Arg Ite Phe Gly Asp
65 70 75 , 80

Asn phe Asp Pro Asp Phe Ile Lys G'In.Arg*g arg Ala Gly Leu Agig Glu
- 85 _

1 Gln Asn teu val Arg Tyr Pro Glu Leu Tyr Asn His Pro Asp
. Phe Ile ot 105 110 ,

14 phe Leu Gln Met Asp Ser Pro Lys His Gln Ser Gly Pro
val arg ‘;:15 ' ' 120 125

Ser Glu Asp Glu Asp Glu Arg Ser Ser Gin Lys Leu His Ser Thr Ser
130 135 140

a1n Asn Ile Asn teu Gly Pro Ser Gly Asn Pre His Ala Lys Pro Thr
145 150 155 160

: val Tle Gly Lys Gly Ser Phe Gly Lys val
Asp Phe Asp Phe ’i’?,‘é Lys va e Gly 1)7/0 , _ e

teu Leu Ala Lys Arg' Lys Leu Asp Gly Lys val Tyr Ala val Lys val
i80 185 190

Gln Lys Lys Ile val Leu Asn Arg Lys Glu GIn Lys His Ile Met
Lea e g 200 - 205

Ala Glu Arg Asn val Leu Leu Lys Asn val Lys His Pro Phe Leu val
210 . 215 220



tttcacttct tgaaagtgat cggaaagggc agttttggaa
aggttcttct agcaagacac 60 aaggcagaag aagtgttcta
tgcagt caaa gttttacaga agaaagcaat cctgaaaaag 120
aaagaggaga agcatattat gtcggagcgg aatgttctgt :

t gaagaat gt gaagcaccct 180 ttcctggtgg gc
Ve A0064H 38t gct gaca aattgtactt tgtcct ?&@%05/012802

tacattaatg gtggagagtt gttcgyatcat ctccagaggg
aacgctgctt cctggaacca 300 cgggctcgtt tctatgctgc

t gaaat agcc agtgccttgg gctacctgca ttcactgaac 360 WO
2006/ 061130PCT/ EP2005/ 012802 8/ 11 atcgtttata
gagactlaaa accagagaain att Tegdt dys &6t CHCHEG ' 556
acaéattgtc 420 ct gctgact tcggactctg caaggagaac
at hgpasaca avagyadaddu aectaciog tdés 480 Siyt é’g‘i‘ggc‘\'j%
cggagt at ct cgcitct gag gtgcttcata agcagec ta .

t gaeagpaeto SOt ggact gyt FughGCtE do S slttecs
t at gagat gc at ggcct gccgcctttt 600 tat agccgaa
acacaget giy aat gadgaeT JAC Bt 0Fga’ dehgfcte™
ccagct ga % 660 ccaaat at a caaattcc V"J‘-PQ&F%‘E-CJS%
ct g:gagg‘gesﬁ_ rhctyctddge §Hatdogdch® 7'3%{5 dagcggct cg
gggcc ga tgacttcatg gagattaaga dgtca t

ct t%g GEt ter PBOL¥E $14aTY gAY~ Kt %at E %‘a’if’ Tﬁ'gtéé:ra%‘g’“ a4y
att’dctcccc cttttaaccc aaatgtgagt, 84 C <210>-
8 <Bd Lys FBOTRIPSCBVKT &4 3 %(3 ‘“s"aa&%%gp%%%ﬁﬁs |

spemaaveer g ditBlar 60 SRRt
saguasgugg apbcieal G U Ba cht st ol
erh et e i ot
* gugmegeoge 4T A8 Gl 300 "ol cogier o Lot dot®
. agc@g c"gg t"tg‘ 8 g&‘éﬁg@ g}cac v* g%ggg‘%: %I@wg@c att ct ctis

- tggact gcca acacgt of 95 pacag @bttt ggeote
ct gtaat @d’ﬁe%agéf’é!g%g%ré%gﬁaﬁga%ao cacat ccata 480
ttctgtggta ccectgagt a Ll 995 BRC brolARUtsgGhE Grg Asn
gga&%?g%f@c’?égtpﬂ‘ﬁtAérgtPgoggSHSeﬁﬁ gca&fgaact 4§t ggt get t
gggggcagtc clctac t 9GtRC 09 LE0aL0GT EYHE)
tt cf@c@c@rﬁﬁggﬁgg'?%gccagat gt at ' gé4Paacat t c
tgcaccagcc gctacagat ¢,4680 6£GH9PIC&: ggaaagsy
cgc§§§gf%aﬁ5pg‘i¥r§steﬁggeagﬂgcctﬁ\t ct cc&?’caaggaccag 7%% :
aggcagegqce .t ! A0C Y6t keCETagatel Ehe Leu
agaék?c%h%g ﬂa‘%‘?%ﬁ%ﬁ?y 780 <219% 9 <211> 780°%212> DNA
<213> Honp sapi ens <400>9 actttgattt cttaaaagtt:
att ggaaaag gcagctttgg caaggttctt cttgcaaaac 60
ggaaact gga tggaaaattt tatgctgtca aagtgttaca

- gaaaaaaata gttctcaaca 120 gaaaagagca aaaacatatt
at ggetogadac gt aat gt gct cttgaaaaat gtgaaacatc 10
cgt tjﬁzltﬁé tggattgcat tattccttcc aaacaactga
aaagelst-trieto sarigit ct gg 240 attttgttaa tggaggggag

ctttygdtec acttacaaag agaacqgtcc tt ag Qcac 60
scagagetas; qsﬁtiﬁ%z%@;gﬁgﬁzggg%ag%? b bt e o,
gogtEHiEies Caltcaat gaoB6uaanta ngg;g@g@pg@fgggggm 180
aaaccegasas LAt i HOEP Kbk aa0 daaatgtd %ﬁté@@cca 300

T cactgaac 360

t ct t{@%@éﬁ t%&i%%%%%ﬁ gtﬁaaﬁgtf&w%&@tgg PAEEHCER
ttctgacacc actaccacat 480 tttgtgggac accagagt at
cttgcacctg aagtaattag aaaacagccc tatgacaata 540
ctgtagattg gtggtgcctt ggggctgttc tgtatgaaat

gctgtatgga ttgcctcctt 600 tttattgccg agatgttgct
gaaat gtat g acaatatcct tcacaaaccc ctaagtttga 660
ggccaggagt gagtcttaca gcctggtcca ttctggaaga

act cct agaa aaagacaggc 720 aaaat cgact tggtgccaag
gaagactttc ttgaaattca gaatcatcct ttttttgaat 780 <210>
10 <211> 260 <212> PRT <213> Honp sapi ens <400> 10
ser Asp- Phe His Phe Leu Lys Val Ile Ay Lys Ay ser




ser Ala Let) Ay Tyr Leu His Ser Leu Asn Ile Val Tyr
Arg Asp Leu 115120125 Lys pro G Il Asn Ile Leu Leu
Asp Ser Gn @y His Ile val Leu Thy 130135140 Asp Phe

Let) Cys Lys Qu Asn Ile Qu H's Asn Ser Thy Thr
145150155160 Thr Phe Cys Ay Thr Pro Qu Tyr Lev
Leu H s Lys 165170175 G '
%2998/@113 p Trp Trp cys Let) Ay Al aﬁgjj@fg??sﬁﬁsoz
180185190 Tyr G u Met Leu 841 Ay Leu Pro Pro Phe Tyr
ser Arg Asn Thr Ala 195200205 G |1 Met Tyr Asp nn lle
Le u k¥ Sy aBY @t da U gk ab@ ey by 9511@@25199% lzﬁa%]:ﬁﬁz G20
! gAS ECIBITAD Eaiigpaky gﬁ%@% aeggI agagggg L‘;'ég:
ﬁgﬁt%@ggﬁg%gﬁiuﬁ;ﬁg scamgsge gﬁgg
S
el PP o R o8 Folecd g e el % 722 A
Ho nax tSapios 1 ok 4085 taqtaquapg ASHCPRE NSPAPHE PRWTS HAl
I'l %%y Lys Ay Asn Tyr Ay Lys 151015 Val Let) Let)
Al a Lﬁs Arg Lys Ser Asp Gy Ala Phe Tyr Ala Val Lys
202§ Let) Gn Lys Lys Ser Ile Let) Lys Lys Lys

A u2@nd@er_ Hs |le

<213> Homo

<400> 8

gacricgact
cgcaagicig
aagaaagage
cocottoctog
gactatgtca
cccegggeca
aacatcattt
gtycrgacyg
ttctgtggta
gcagtggact
ttctacaycc
cccggaggedc
aggcagegge

g
780
DNA
Homo

<210>
<211
<212>
<213>

<400> 3
acttrgatrt
ggaaactgga
gaaaagagea
cgttritogt
. attttgitaa
acagageiag
aaatagtata
tettaacaga
tttgtgggac
ctgtagattg
tttatigceg

ggecaggagt g

gaaatcgact

10
260
PRT
Homo

«210>
<211>
<212
<213>

<400> 10

sapiens

fccicaaagt
atggggegtt
agagccacat
tgggeetgeg
acgggggaga
ggttctacge
acagggatct
atttiggect
ccecctgagta
ggtggtgctt
aagatgtatc
ggacagiggc
tgggctocaa

sapiens

cttaaaagtt

tggaaaatit,
aaaacatatt

tggattgcat
t4gagaggag
gtttrracgct
cagagacttg
ttttgggctt
acecagagiat
gtogtacctt
agatgttgct
agtcttaca
tggtgccaag

sapiens

catcggcaaa
ctatgcagty

catggcagag,

cractcctte
gcrcttctic
tgctgaggty
gaaaccagagd
ctgcaaggaa
crtggcacct
ggggocagtc
cragatgtat
cgcetgtgac
agcagacttt

attggazaay
tatgctgica
atggctgadc
tattcctice
ctrtttticc
getgaaatlyg
aaaccaygaaa
tgtaaagaag
cttgcacctg
ggggcigiic
gagatgtatg
geetggteca

gaagactitc.

gggaactacg
aaggractac
cgcagtgtgc
cagacacctg
cacctgcagce
gocagegoeca
aacattctct
ggtgtagagc
gaagtgctic
ctctacgaga
gagaacattc
ctcctgcaaa
ctigagatia

gcagciitgg
aagtgttaca
gtaatgigct
aaacaactga
acttacaaag
ctagtgcatt
atattctitt
gaattgctat
aagtaatiag
rgtatgaaat
acaatatcct
tECtgyaaga
ttgaaattca

ser Asp Phe His Phg teu Lys val Ile GTg 1.ys
1

val teu Leu Ala Arg His Lys Ala 6lu Glu val phe Tyr Ala val
20 ) 25 . ) 3G

ggaaggtcct
agaaaaagtc
ttergaagaa
agaagctcta
gggagegcey

tggctacct
tggactgcca
ctgaagacac
ggzaagagce
tgctccatog
tgcaccagac
gootcrcea
agaaccatgt

caaggrictt
‘gaaaaaaata
ctigaaasat
aaagctttat
agaacggrtec
gggttactta
ggattcagta
ttetgacacc
aaaacagccc
gctgtatgga
tcacaaaccc
actcotagas
gaatcatcct

Gly ser Phe Gly
15

actggocaag
catcitaaag
cgtgcgglac
cricgtocto
gttcctggag
gractcectc
gggacacgtyg
cacdtccaca
ttatgatcga
ccgeocgero
gctacagatc
caaggaccay
attcttcagc

cttgcaaaac

gtictcaaca,

gtgasdacatc
trttgttoctgg
trtectgage
cattccatca
ggacatgtiyg
actacgcacat
tatgacaata
trgeetoctt
Cctaagtttga
aaagacaggc
ttttrttgaat

Lys

LYS

val Leu 6Fn Lys tys Ala ITe Leu Lys Lys Lys clu Giu Lys His Tle
35 ’ 40 45

60
120
180
240
300
360
220
480
540
500
660
720
780

60

120
180
240
300
360
420
480
540
600
660
720
780



354045 Met Ala Qu Avg Ser Val Leu LWLys Asn Val Avg
His Pro Phe Let) 505560 val Ay Leu Arg Tyr Ser Phe
Gn Thy Pro Gu Lys Let) Tyr Phe Val 65 70 75 80 Leu
Asp Tyr val Asn Gy Ay Gu Leu Phe Phe His Leu G n
Ard du 859095 WD 2006/ 061130PCT/ EP200 :
WOR060EHsS0Lea Gu Pro Arg Ala Arg Phe%ﬁgﬂéﬁ%oﬁw&%w
G@u Val Ala 100105110 Ser dhha Ile Ay Tyr Lea H s Ser
Lea Asn Ile Ile Tyr Arg Asp Lea 115120.125 Lys Pro
GQu Asn Ile Lea Lea_Asp cys G n .S, Val o Vil L&a
Thried 391 334 409 AS Vﬁi‘xéf% ‘;?}SLLeYé “d}‘g%yfgﬁdu &y Val Qu
Pro Ao Asp Thr Thr ser 145150155160 Thr Sv.§y
- ThiaPredy Gew HTy Phe 6teg FReaEPr B ]‘& %Lyﬁgﬁ“ﬁ% Fﬁ%ys"%o
1658¥0175 G u Pro Tyr Asp Arg Ala Val Asp 'ﬁrp r‘Tr'plu@s
Lea.ayp Alya Valashexdy 180195190 Mg A U n'dt’ 18a"4H §'A y
Lea Pro Pro he fyr Ser G n Asp Val ser 195200205 G n
meg,%xeg,s Gl 81l rolea Aiasa@ rhePho Alearia piY T¢ B
Gy Gy 210288220 Arg Thr VAP Ala Ala Cys Asp Lea Lea
G n_Ser._Lea &eti, rHics d:¥Sshs peu225280:285 RIS/ BEYG n
Ngsﬁégﬁ%hyss¢?1ﬁ§s Al a As{¥ Phe Lea G uzﬁge Lys Asn
2451_5?09%§5G1u'_/!1§§ Mal Lelah!geupm 28061n cly };‘A{s) .I]e val Leu Thr
' 130 155

is Asn Ser Thr Thr Ser
Qig phe Gly Leu Cys %IS Glu aAsn Ile Glu Egg 5 ser

' Pro Giu -Va'l tey His Lys '
Thr phe Cys Gly “{gg pro Glu Tyr Leu ?_173 ro His

‘ : s Tr cys Leu Gly ala val Leu
Gin Pro Tyr ?_sé?)' arg Thr val Asp IE;SJ p Cy | Ao

. - ' ' Thr Ala
Tyr Gly Leu pro pro pPhe Tyr Ser Arg ASD
Ty G 12‘14.3'15: Lew Y Y 200 205

Tn Leu Lys Pro Asn
Asp Asn Ile Leu Asa Lys Pro Leu G
G giﬁ T AP - - 215 220

l i - u Leu Gin Lys ASp
%’ég Thr Asn Ser Ala %gg His Leu Leurmu %35/ Le - asp

| ; Met Glu Ile Lys Ser
Arg Thr Lys Arg Eig Gly Ala Lys Asp ggg Phe bys

is val phe Phe -
His va e phe

<210> 11

<211> 260

<212> PRT .
<213> Homo saplens

o ot Ty Asn Tyr Gly Lys
Thr Asp the Asp Ph% Leu Lys vatl Ile 611)6 Lys Gly 1% Iy

1

' phe Tyr Ala val Lys
val Leu Leu MZ% Lys Arg Lys ser Agg Gly A‘%a y 1

met Ala Glu Arg Ser val teu ieu Lys Asn val Arg His Pro Phe Leu
50 55 60

: ' Lys Leu Tyr phe Val
V%'é Gly Leu Arg Tyr S?S phe Gln Thr Pro G"i_i[é y ¥ 80.

' he His Leu Gln Arg Glu
Leu Asp Tyr val Agg Gly Gly Glu Leu ng Phe : 0



<210> 12 <211> 260 <212> PRT <213> Hono sapi ens
<400>12 Thr Asp Phe Asp Phe Lea Lys Val Ile Ay Lys
Ay Ser Phe Ay Lys 151015 Val Lea Lea Ala Lys Arg
Lys Lea Asp Ay Lys Val Tyr Ala val Lys 202530 val
Lea G.n Lys Lys Ile Val Lea Mn Arg Lys Gu A n Lys
5 Mt Ala Gu Arg Asn Val Thsso 12802
‘&@2‘5}2‘506?@% s Pro Phe Lea 585560 Val Lée(yq Lea 0{?620 28
Tyr Ser Phe G n Thr Thr Q%®/1Ys Lea Tyr Phe val
65707580 Lett Asp phe Val Asn Qvy Gy Q@u Lea Phe Phe

H| S e Al &, b 8590952 A rherryPhea Rio cGi waHiaga
k?q“gg Bhoe Tyr A g e A 08110

Ser TV ck8sHes 196Tash 1@ 18 TVF ard/abp Tye
SAIr ! g'igll 130158 LysisPro QG u Mh 11é2iea Val Asp

S v i H eu Thr
zSBéﬁ'%szgg,f dperl edbosb sl 1 s P 4 Ll

L du d /-\| I A r Ser
14; éi”@%fg)é ﬁ}; f—"h_é{) CG;}g déls yV§$' 516‘\%!?0 t UIQI';Y?JEEU gﬂ@ a

Pro Gu Val Ile Ar 165170
ok ROl Fu gl P S
b imisrair 5 a8 o 8 1 4FT5s EOF Y i 69

Glu met Leu His G'i Leu Pro Pro Phe Tyr Ser Gln Asp val Ser
Tyr e 195 d 200 205
¢lin Met Tyr Glu Asn Ile Leu His Gln Pro Leu GIn Ile Pro Gly Gly
. 21D 215 220

- ala Ala Cys Asp Leu Leu GIn Ser Leu Leu His Lys Asp
%5% Thr val 2 2%0 P 235 240

: ‘g Ley ¢ly Ser Lys Ala Asp Phe Leu Glu Ile Lys Asn
GIn Arg GIn ATG 245 Y Y 250 255

pis val phe fhe
260

<210> 12

<211> 260

<212> PRT .
«213> Homo Sapiens

2 . ; ) -
;ﬁ?oisp phte ASp Phe Leu Lys val Ile G"i)o( Lys Gly Ser phe G'Il%f Lys
val Leu Leu Ala Lys Arg Lys Leu Ag;; Gly Lys val Tyr A-IB% val Lys

20 .

val Leu Gln Lys Lys Ile val Leu Asn Arg Lys Glu GIn Lys His Xle
35 40 45

Met Ala Glu Arg Asn val Leu ieu Lys Asn val L)ég His Prq' Phe Leu
50 55

val.Gly Leu His Tyr Ser Phe GIn Thr Thr ¢lu Lys Leu Tyr Phe vail
65 70 75 80

Leu asp phe val Asn 61y Gly Glu teu phe phe His Leu GIn Arg Glu
85 : 90 95

‘ 15 Arg Ala Arg Phe Tyr Ala ala 6Tu Tle Ala
AFD VSer phe }F:{r;g Glu His5 Arg 10% ¥ el

cer Ala Leu Gly Tyr Leu His Ser Ile Lys fle val Tyr Arg Asp Leu
115 . . 120 . 125

Lys Pro Glu Asn Tle Leu val Asp ser val Gly His val val teu Thr
130 135 140 .



195200205 G u Met Tyr Asp Asn Ile Leu H's LS Pr

Ser Leu Arg Pro Gy 210215220 val Ser Leu Arg AIOaL'er:er
Ser Ile Leu Gu Gu Leu Leu Gu Lys Asp 225230235240
Arg Gn Asn Arg Leu Ay Ala Lys Gu Asp Phe Leu Qu

Ile Gn Asn 245250255 H's Pro Phe Phe 260 <210> 13
Waldené661 112> DNA <213> Mis nuscul us <2G0&RZH05/012802
ggcacat cgt cctcactgac tttgggetct gcaaagagaa '

t att gagcat aacgggacaa 60 acctt ctgtggcacg '
cctgagtatc tggctcctga ggtcctccat aaacagccgt 121%

at gﬁoc’@ga‘v‘éyw beac}ggclw%'@itid?d‘f'féé@é@”cf* [N

gta éagatg ctctacggcc 180 tgcctccgtt ttatagcc

aacec gy tays ai@wggg Argal VCHAL S 18] §TRELaNY e, %% s
tccagttgaa accaadatatt acaaactcgg caaggcacct

cctgjgaagger @gg:efrg@a'g‘aﬁ%?@ %@J&%gﬁbéﬁj Ao t'g"

ggt gccaagg a gactttat ggagattaag agtcatattt 6q

t cttyetat et aat tfafaé’tyggwg%gd’éﬁt’ e %Y'f g’é?aﬁ%a@%’ava Ata
gattacacé"@ ccatttaacc 420 caaatgtgag tgggccca
gaocmutuegg'&r aett AT g ks Hgdye tpf"%g'é” g5iobeg ‘Z?gpd""%gﬁ
7 EZCCCC@ tg,pce c?t gggcaog tc]ccctgaca gcatcctt]gt

) a u s P

ttggg gty baggggge 546 (CaFlagiage tTt €8 TigEE

ctatg cacctc t- attccttc ctct '
g8 gpstac 00,

t ccoggyatagn gt g @éhrgg‘&a@lst%ﬁtﬁ@@g’h%é?”t
L azs55

agtgttttcg tta %ctttg 660 gtggagttgc cagctgacag 660

#tis Pro phe Phe .

260 -

<210> 13

<211> 680

<212> DNA

<213> Mus musculus

<400> 13

ggcacatogt cotcactgac trrgggctct gcaaagagad tattgageat aacgggacaz &b

catctacctt ctgtggcacg cctgagtate tggcutcctga ggtcotcoat aaacageegt 120
atgaccggac ggtggactgg tggtgtcttg gggctgtect gtatgagaty ctctacggce 180
tgecocegtt tiatagecgs aacacgycty agatgtacga caataticig aacaagcetc 240
tccagttgaa accazatatt acaaactcgg caaggcacel cctggaagge crcctgcaga 300
‘aggaccggac caagaggcetg ggtgocaagy atgactttat ggagatiaay agtcarattt 360
tcttetcttt aattaactyg gatgatctica tcaataagas gattacacce ccattiaace 420
caaatgtgag tgggoccagt gaccticgge acttcgatec cgagtttacc gaggageegg 480
“tococagleiEc catcyygcagg toccctgaca geatccttgt cacggccagt gtgaaggaag 540
cagcagaagc CUtCcCLcgygc frctectatyg cacctcotgt ggattoottc ctCtgagtge 600
teccgagaty grtctgaagg acticctcay cgtttcctaa agtgttvtey tragecrtig gGO

" gtggagttgc cagotgacag 80



