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The probiem underlying the present invention was therefore to provide a target which is suitable
for therapeutical approaches in the treatment of tumorigenesis and cancer. It was a further
* problem underlying the present invention to provide a target which is involved in tumorigenesis

and metastasis.

The problem underlying the present invention is solved in a first aspect by the use of protein
kinase N beta or a fragment or derivative thereof as a downstream target of the PI 3-kinase
pathway, preferably as a2 downstream drug target of the PI 3-kinase pathway.
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protein kinase N beta is coded by a nucleic acid according to SEQ ID NO. 2 or according to
databank entries gi 7019488 or NM_01335, preferably NM_01335.1.

In a preferred embodiment of the use according to the third aspect of the present invention the
nucleic acid sequence, but for the degeneracy of the genetic code would hybridize to the

inventive nucleic acid subject to the third aspect of the present invention.
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c) contacting of the candidate compound with the expression system for protein

kinase N beta and/or the system detecting activity of protein kinase N beta;

d) determining if the expression and/or the activity of protein kinase N beta is

changed under the influence of the candidate compound.

In an embodiment of the method according to the fourth aspect of the present invention the

candidate compound is contained in a library of compounds.



the functional nucleic acids are selected fromthe
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In a preferred embodiment of the use according to the fifth aspect of the present invention the the

agent interacts with the protein kinase N beta or a part or derivative thereof.

In an alternative embodiment of the use according to the fifth aspect of the present invention the
agent interacts with the nucleic acid coding for protein kinase N beta or a part or derivative

thereof, in particular with mRNA, genomic nueleic acid or cDNA for protein kinase N beta.
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disease, whereby the disease is selected from the group comprising cancers, metastatic cancers

and any pathological conditions involving the PI 3-kinase pathway.

In an embodiment of the use according to the eighth aspect of the present invention the

interacting nucleic acid is an antisense oligonucleotide, a ribozyme and/or siRNA.
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derivative thereof, and optionally at least one other compound.
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;gatlve particul arlg if these c IIs re.i.nvol

arly thasehighsarg dnvofve inythe Jisease QT chqgltla{l gséi %beg herein and

wh?c‘flrbgé PTER nBSateSHE EREshtIBRI tBiths tré‘a@ﬁexﬁ%‘y&r&r@g&l@ Wsddg df@ction is such
treated using said drugs. Such reduction in actjvit

as tpespdedor creslimimasmtierasHYILY SicRroiE ResaN PR T8 fsfesertte) Hfs involved.
Ack&&%%rgﬁsaﬁ%ﬁts wHdSe hxﬁ%FJ ar®Endriier b @b b ﬁiéfé%ﬁbly hypeBactiV4t6d PI 3-kinase

c activity of protein kinase N beta. t hout
pammhunm@dmg:btb eoblimites thyeitherythropgloanyplificaton ertmpationg genes encoding

components m%%ef M 9 %ﬁ pﬁﬁ&/é}y l’_ptl)fo O‘Rkts '3? aly lgfﬁh 'ﬁelﬂtﬂ'@%? wWhothave cells

which are PTEN negative, particularly if these cells are involved in the disease as described

herein or in the diseased condition as described herein, can advantageously be treated using said
drugs. Such reduction in activity may either stem from a reduction at the transcription level or at
the level of the translation, i. e. the enzymatic activity of protein kinase N beta. Without wishing
to be bound by any theory, the latter aspect, i. e. modifying the activity of the protein kinase N



beta is also a result froman insight of the inventors
inrelation to the characteristics of PKNbeta, nanely

that the enzymatic activity of PKNbeta can al so be up-

and down-regul ated, nore preferably down-regulated. A
further group of patients whg can advantageously be

treated using said drugs are ®hose who suffer from

cancers which have a high incidence for | oss of.PTEN

betafidIfled b e8ult ESHERI uaélgm of thel iaventors inaglati¢ntoshs cl(a@;mib@gs of PKNbeta,

L. C. and Neel, B. ght s to tu
namglythate te; %ymﬁﬁeEﬂF“VétMp it SRR P B, P o p-tegilated, more
preféﬁﬁgrrd@wﬁlrégﬂdté’tﬁ phosph0| nosi t| de 3- ki nase/ AKT pat hway .

Proc Natl Acad Sci U S A 96, 4240-4245; Ai, 1. U

(2000). CGatekeeper for endonetrium the PTEN tunor
A fﬁ#ﬁ@g#@l\? &?erﬁ?s wHo D& ddvaasRisl) B8 tretéd uSifd s883u (fs la®$ those who

re ates wth increased aggressive an
suffemmucamcetsewmvh chaveoa hxghemrplé@we deri lpgs QIR dienctien, especially in late

oS SGEHRTC il P NRAT 5 (00 SOPHIREL tof Wprsi: ren

sup;i}bﬁes Bendd Sefinatisn N@btydining lthe phdsphounosmdarﬁskihase/AKT pathway. Proc

Nt SEHEES 00 AR R 45 3R Gl PEGR B e T

tumé# £®§¥e§§$r %@hepl whe |03n¢€r Mix6 92,186DB63). Qbsswmcmlades with increased
codi ng

erefore, can be used for an vj ded
agETeRAYe B IR(PBTPRAHIOD 06 dheoresPes YR Simas s ieeande of fhis, in preferred
emtodfhenfs Tgyt&ogvgnﬁﬁﬁ’v%nﬁbﬂ hdsB (HiRASKR RBRKS SRR Qna?nﬂso be used as

I'nvasi ve behaviour. This kind of drug may be desi gned,
analytica doelsl op mepmsinf copnention Vot the yatiousiaspests 9ftfae present invention, and

di S 03 €l ihate RN BEGI & R4S il codin
therﬁ%?u “i a§9nt 'd6 e\é?velgm dr 3’8 ?ﬁ’et and t % at prot elcn T coting
therkéfone sean Nbebated fos amy mangeprofzxdpd thatdhd g@mngomddprereqmsﬂe 1s met,

nanfi BRPER Rl DR RRls BB R Ay b0

ki nase N beta in the nechani sns as outli ned above, it

can 0 se nr k r fo n
Thlétl%ﬁdugfl %Pg Zayelq A l’gnﬁ‘gtsic [ERpe %fvﬁn’fﬁ’g‘f"ﬁg (?énbodbggsuc’fhthe disclosure
givisl RéteRf n&fdiy Shavpedtbiarkindse M béta inal dbgmmmah'ugwget and that protein
tunori genesi s, respectlvelz} As an exggg ﬁ ﬁl 5
kingserl¥| berp ipgFash & tWepPRESIERRIAT dmeipiiisis R disort reffig thetold or arising
thefdgbpose is, e. g., ICAM1. ICAM1 is wused in the
prognosi s of gastric cancers to undergo netastasi.s
(Marco Y, Gochi A, Kaihara A, Shimanura H, YanmadaT,

Bec%ggc(ézf? Jgglxggésl Io?%‘geﬁﬂ&%rN bétd thh@ﬂﬁcﬂamsms as outlined above, it can

ere s-1CAM 1 vels were found to
alsbbe abevatenaiker foatdiignesing tetshatisiof arcelior agtait Javipgin his body such

kmﬁg? ﬁg‘f vr'lbﬁ%m ev‘yigtun(aéc’rt g 2’%%?{581 A aﬂﬁ% er'%?lsare&f_'e?g\%l%ﬁglscm example

that“thlsl:_)im&r aﬂqiptoab& wbeks Sndl \S&pﬂlcﬂbwfdr Bat apasads, oughHlOAM-1. ICAM-1 is
used m ?'},'rc? 0s1S of gagg'lc ca.nc’ersv% undergo metastasis (Maruo Y, Gochi A, Kaihara
A, Shimamura H, YamadaT, TanakaN, OritaK.Int J Cancer. 2002 Aug 1;100(4):486-4950 )

where s-ICAM-1 levels were found to be elevated in pateinets with liver metasasis. In another

example, osteopontin is used as a prognostic marker for breast cancer (Rudland PS, Platt-Higgins
A, El-Tanani M, De Silva Rudland S, Bamraclough R, Winstanley JH, Howitt R, West
CR.Cancer Res. 2002 Jun 15;62(12):3417-3427 ). In so far the presence or the level of presence
(protein or mRNA) or the level of activity of protein kinase N beta may be used as a marker and



CR Cancer Res. 2002 Jun 15;62(12):3417-3427 ). In so
far the presence or the |evel of presence (protein or
MRNA) or the level of activity of protein kinase N
beta may be used as a marker and 9 any conpound nore
or less specifically interacting wwth protein kinase N
beta will therefore be an appropriate diagnostic .
agent Met hods and design principles for drugs and
g%@&'?cf fn?reacg GEUs Spdbe Gty liflerdthhe GRABEpBRECkibAEN bé{ta will therefore be
or se ectlvelg intefact w th protein kinase N beta
anappl‘dpnla&dmhgmdtmagchu n the fol I owng. In the light of
these findings kinase N beta proves to be a suitable
downstream drug target which allows the selective

Metﬁbldslh@fj'tlatgngfnngmligs fap ﬂmg&&ﬂde diagnostic @Beray ehickfih aal loyse sgeciﬁca.lly
elate - | hase ne an
andgrslegively ntgprt with Bioken Do AN oere PTG IGTES e R ing

approach, i. e. detectlon of processes typlcally
related to Pl 3-Kkinase pathma nor e ggrtlcularly

In e fighitod ghese BpdingsriepsalN kst Proves tobe Bsyiiahledowpareampdrug target which
an%%@%égél%wé G atich B} ondy %a,ﬁ@%%eﬁg %}ehtayT HRRAGES FMd o PI-3 kinase

I'nduction and a para si gnal g pat hway
patfivaynhmély oietastasis iand régrition, erfd aseldctive awidpeqine d@gwm amproach, i. e.

detF(ﬁlO{l,u(%l I?rocggoc'y?%c%lléfe?aﬁg& @ 3 Ilna\ts/g tﬁ\?lrl# ; aCQP{:ﬁPgar%&gstasm and

migtgpial | i ng nol ecul es such as Pl 3-kinase. Activation
of Pl 3-kinase (consisting of a regulatory p85 and a
catal ytic pl10 subunit) results in activation of Akt

Th&PI PRISA NN 3is GRaradtdze€ by a P5 B{kROEE adliFite @pbipr@wwth factor induction
responses such as proliferation, survival %ratlon
Iig [;ﬁg,sr

and & pEALA SiEpoliSe PERMRY. GPYERY 2ot Firaulalion pise flgyation of their
co%ﬁ ecxlacé ford VAL Bl nidhbriR RRAS @kl Sisbdite SiittOhnd( Bhivate intracellular

klnase pat hway and whi ch has been extensively

signalliey mdlecwles sush paaal 3flgpasptActivatien piPl Fhimpass 609@81%@5 jof a regulatory

ps Sy T SITPRSOD i SR 7 o, ey

suppottinigi dellalar reapdrmcsgmchfasrprdrf@rghqjleverlvwhemﬂgrmn fupthergdownstream.
PTﬁ%a&x@s L %.?séﬁprteugrz Ifehis mvomg n?%hé gﬂo%phatlwlhrﬁmtol (PI) 3-kinase

mor suppressor prot
pathivap gawhich bis den sptansivebs stodietbin3he pash fos éts rale émzeigiating cell growth

0oC n1B|o s Acta 1470.. 1-35; s ZPpa .
snGRpEARE (PHIBES St SHhels By P hACHEBF LM RACILD) Fi-kinase
mﬂlbiﬁ&[ aRArREIfeS&EE ﬂeveﬁipineﬂt‘ByIaQ\HﬁhT @28 6, 3877359 8y azqildzeF. and Sellers,

suppressor PTEN functions as a n

Wy R 000 TR T Oisoqr SHORIESSHPrPBIpe e PR O phospfggiide 3- kinase
s1g5%@h>§186iuﬁleﬂféph9§ and 1uber RRY-38NRUyaEnd, Bt @at sugetrg OH. (2001).

pat hway "occurs in a transi ent and cont
Phnmhnfedyhn@tpbinkmawp@mmr. rregressionoFurp] Bipchem 268 487498) The tumor

suﬁﬂrgsrs]glrl PPN AlrRti GRUS §heB¥tive YOSt VA PT 3-kinase by reversing the PI 3-kinase-

catalyzed reaction and thereby ensures that activation of the pathway occurs in a transient and

controlled manner. Chronic hyperactivation of PI 3-kinase signalling is caused by functional
inactivation of PTEN. PI 3-kinase activity can be blocked by addition of the small molecule
inhibitor 1Y294002. The activity and downstream responses of the signalling kinase MEK
which acts in a parallel pathway, can, for example, be inhibited by the small molecule inhibitor
PD98059.



i nactivation of PTEN. Pl 3-kinase activity can be

bl ocked by addition of the small nolecule inhibitor
LY294002. The activity and downstream responses of the
signal ling kinase MEK which acts in a paralle

pat hway, can, for exanple, be inhibited by the small
nmol ecul e inhibitor PD98059. 10 A chronic activation
of the PI 3-kinase pathway through | oss of PTEN

function lS a. aj contributor to [
A CHERIES RO, ?ffdggaltpﬁr HEOEI R t{l)‘ﬁl s[bfouﬁgrlosésu%fp?gésﬁ?}ﬁagﬂqs a major
contrBRHoe $¢ finforikBnesis g rrﬁe@ﬁtasﬁhﬁdlkﬂmlgnhatftms ttmm'mupmeésbﬁtbpresents an

cell proliferation. show si
DR SORPPIS it ORI So4 PONFRHOR e By KSPoR) G cals Sow similar

chaﬁ@t‘éﬁm a@%ll?@@@vkﬁm %'Haﬁjkﬁlab@?ktﬁﬁgy VbR becACEHr¥AELE induced via
fornms of 3-kinase (D Cristofano

A , Pesce, B.
actlmedjfmneaﬁam kgase @ Goiaiodatos A, Bosce, B, Cordpggjardgpfizgnd Bandolfi, P.
P. (1% DZ%E% is cggeﬂg 4 r§ong@éf AR andRdadue @E’Mﬁ'%s\smn Nat Genet 19,

ressi on 355 K|I%$
348356 okibippe], AV Es%obedMM]A\MW@hoMCZEM S.Apetll, ,@rowgr'bvw Giedlin, M.

ol EA b 588l et AP e

sufficidgit RS &ceil Scyc&U fefniry“ iagdt prf)mbtes edellulmy mhmcem tchracteristic of oncogenic

T R S ORAE SO S
Yaﬂﬁ%ﬂ@aaw Sath; INm?ctug, YS. Iha}m akd Fulfui, Y. {2999y Dedifferentiation of

Saitoh, |., Karou ara, S. and
adepqmom@@m aetigation of aﬁqsehatwhn%&@r%@a?sel %T&ﬁé@tfymd&l US A 96,
48719&5§9t|0n of phosphati dylinositol 3-kinase. Proc Natl
Acad™Sci U S A 96, 4874-4879). PTEN is involved in
several pathways which are also referred to as PTEN

PT%]S tlSa 1In$ dlvgé&mé%ﬁ pé{ggg?'s Bich 3&: a'i’éo%%glﬁél aQQ’tI‘Eerﬂaitzeﬁliﬁthways such

ate ut ocri ne oop and

as ﬁﬁCBBK/fBa“EN\/\pa}hwa% Eie3ALt pethveaye tq@amﬂv‘/@p}atecb agfeqripg|legp 2pn¢ythe mTOR
patﬁxyax. \A%?f’} b Ch;e! Eﬁ\./tg\lgg}gi% alg{uaﬁ {Jggt?w fm%rmch{'éseﬁt i-lﬁnase either

I 'nase her as an
diréditlti &l in@ifrectlly. BB 3&kina3€ tiayadco re1th¢r smmnmnhmw apractivator in such

may as,such be re of the
patb‘a@may mavﬁéﬁléclab&%%tt@dbaf% EPG%‘FP FEsedvay ng
dlseases and conditions |nvoIV|ng the PI 3-Kkinase
Any of these conditions _and .di seases R
Therm Lssa:mée afRride s dgsEpmedisersey anft SPAtngT Y a2 ﬂgﬁé‘ﬂme pathway.
AnH #9200 A 39 A8 [disEasBORBY Shus R 2d&Sésed by 6 i@ Pdhiting nethods and the
nufacture thereof is taught herein. For _reasons of

drigh lané dizgndstin aents hetdepii sceeniag o mapufagiere dhererf 1t (rughicherein. For
rea];(?nlsl gf\’\qllﬂg:ra gﬂ qRPeLE ?ﬂlltatfo"i’lnﬁqg refee@l & el BliowREC bAtRBREral cancer,

onetri cancers, adenocarci nonas,
cobm’imh”etcmmiomas gliomas, endometrial cancers, adenocarcinomas, endometrial

hyperplasias, Cowden’s syndrome, hereditary non-polyposis colorectal carcinoma, Li-
Fraumene’s syndrome, breast-ovarian cancer, prostate cancer (AL, L. U., Journal of the National
Cancer Institute, Vol. 92, no. 11, June 07, 2000, page 861 — 863), Bannayan-Zonana syndrome,
LDD (Lhermitte-Duklos’ syndrome) (Macleod, K., supra) hamartoma-macrocephaly diseases
including Cow disease (CD) and Bannayan-Ruvalcaba-Rily syndrome (BRR), mucocutaneous
lesions (e. g. trichilemmonmas), macrocephaly, mental retardation, gastrointestinal harmatomas,
lipomas, thyroid adenomas, fibrocystic disease-of the breast, cerebellar dysplastic gangliocytoma
and breast and thyroid malignancies (Vazquez, F., Sellers, W. R, supra)



hyper pl asi as, Cowden's syndrone, hereditary
non- pol yposi s col orectal carcinoma, Li- Fraunene's
syndrone, breast-ovarian cancer, prostate cancer (Ali,
. U, Journal of the National Cancer Institute, Vol.
92, no. 11, June 07, 2000, page 861 - 863),

Bannayan- Zonana syndrone, LDD (Lhermitte-Duklos' .
syndrone) (Macleod, K., supra) hamartona-nmacrocephaly

In vidWSEABERSp roteﬂpiq&lgderw N le%ﬁﬁﬁl% dowhltre@MCirug target of the PI 3-kinase
Bannayan Ruval caba- RI|% yndrone (BRR), nucocutaneous

pathivess Wi ¢as. beaddrassed iyl wm)wﬂlnwﬁ dﬁ?é 51981 ffecisetharppther drugs
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pathwa§, 9GP 2 YBS it inber of dﬁrﬂle‘% bRASIs MheRRT dr frfheP higstrehd Qargets in

present invention provi drug target which is

the sgnadlml cesqaw arethikelyda cgpive uBwprteh pHigsts dasreforp ferptherragtivities of the
PI-S\S\TE!HH{? AE] tﬂ(}v% F}F\Qt"eﬁfqg ey %@ie' Ok t EYa?r %B{)mgéiﬂ dg°1ucose transport,

ective th t hose Known i'n t
transiativn widlsnot foe nnﬁucachl Alsouhe maglgnaynm ot gnduced wd)ich means that
the &a}éenctr%lgg a5 tq erlgfc\ir ¢ stfec %ﬁ) scé aeggrhg gc?ito‘? rtp@% Ss%%f §5294002 are
acmdmy\@ﬁlﬁdeaawgm(mmm_@miom?)a thh&kehroﬂlands)wﬁyme ofi lsgveml chromone
very linmte r. O nches_t her eaof
deriyipon Pl G A AL S S pRt bF TN RORAES LA aes Hdianapolis) as
an iAhiBitdr $68|PI-3KO(ViakbR et QUV\I@DH emefrecsnl Theasyf Brigrgets Reir catalytic

other activities of th Pl-3 klnase/PTEN pat h
subyri 6t 86 Rk aiecelpe PLL BMATREHORS bY SpPRSEBS WAt ALIR: bioging in the

cata%;ﬁlgrb%ﬁﬁ’é tHowévre@rl?"*'mb@ cinbl dRBhgUd® beddereditRiént AofoPms of pl10

insulin signalling is not induced which neans that
(alpb e mdemg spishaessuggestdiie hayy diferet celinlar fypctionyed

i n connection mnth the use of LY294002 are actually

avoi ded. LY294002 (2-(4-norpholinyl)8-phenyl chronone)
Profetn kinssedf bse\ierlad ftheo dowmestregte of e OR: edhichnig |addrggsed dy| rapamycin.

i tor. devel 0 I
o i FAGH0PR bl e TS5 Bk B PO g o
of Bl 3-kih8&R4o ré@ﬂhta @Hqceéﬁé‘ﬁéach a5 2Bpp70l 36 kinssgatepertdant entry into the cell
cycgghg%%kgtskf; %ﬂ%ﬁ%{&;ﬁg&ﬁ fﬁ“ﬂbﬁ‘ 11 ecy! eqlﬁgﬁi#) toago%tol translation
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hiSity & Bl Bmiggtmﬁ;s N beta is al so
mmgﬁ#%ﬁkgi%%ﬁggéreang of g?dh whi ch ?s addr essed by

rapanycin.

The fact that rapamycin and its derivatives are suitable drugs currently being used in the clinic
proves that a drug target is the more helpful and has the less side effects, the more specific it is
for a particular molecular mechanism as, e. g., demonstrated by Yu et al. (Yu, K. et al (2001)
Endrocrine-RelatCanc 8§, 249).



NTOR (mammal i an Target OF Rapamycin), also known as
Raft or FRAP, is acting downstream of Pl 3-kinase to
regul ate processes such as the pp70 S6 ki nase
dependent entry into the cell cycle. niTOR acts as a
sensor for growh factor and nutrient availability to
control translation through Brtivating pp70 S6 kinase
and initiation factor 4E. nWOR function is inhibited
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is known in the art that

osphorylation. It
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Scie USA, 2000, May 09; 97 (10): 5089 — 5094; and Oishi, K., Biochem Biophys Res Commun.
1999, Aug. 11 ; 261 (3) : 808 —814.




hybridising to the nucleic acid specified by the

af orenenti oned accessi on nunbers or any nucleic acid

sequence which may be derived fromthe aforenentioned

am no acid sequences. Such hybridisation is known to

the one skilled in the art. The particularities of

such hybridisation may be tdken from Sanbrook, J..
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diagnosis, prognosis and monitoring of these diseases or any disease involving the specific cells,
tissues or organs. These diseases and diseased conditions shall also be comprised by the term

“disease as described herein”.
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I nas eta and thus preventing the nornal
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or pch%%u%r &g ho%t mfo'hil?xaq%;}? a"?e'd b&rg IGMGI‘;I FetdS 8l H{eOliesi g]p selection,

e i'sS ca I cal ective. This kind
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sa1d classes of compounds of the respective class(es) of compounds which in turn are/is upon
their/its application as a medicament or as a diagnostic agent active as such. The term nucleic
acid coding for protein kinase N beta as used herein shall comprise any nucleic acid which
contains a nucleic acid which codes for protein kinase N beta as defined above, or a part thereof.
A part of a nucleic acid coding for protein kinase N beta is regarded as such as long as it is still

suitable for the design, selection, screening, generation and/or manufacture of said classes of

compounds which in turn are/is upon their/its application as a medicament or as a diagnostic



ol i gonucl eoti des and si RNA as well as small nol ecul es.
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generated and/ or manufactured by either using protein
kinase N beta itself as a physical or chenica

entity, or information related to protein kinase N
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therefore, as described herein, also other neans. or
conmpounds may be used in order to create or to,
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compound the activity of protein kinase N beta or of the nucleic acid coding protein kinase N

beta is different from the situation without the candidate compound. Regardless whether the
particular system is either an expression system or an activity system, it is within the scope of the
present invention that either an increase or a decrease of the activity and expression,

respectively, may occur and be measured. Typically, the expression system and/or activity



a di agnostic neans or agent for this kind of diseases
and di seased conditions. If a candidate conpound
shows a respective effect in a test system said

candi date conmpound is a suitable neans or agent for
the treatnment of said diseases and di seased conditions
and, in principle, as well d6suitable diagnostic:
agent for said diseases and di seased conditions. In a
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NY({l$§%r ent from the situation without the candi date
conmpound. Regardl ess whether the particular systemis
ei ther an expression systemor an activity system_ it
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Preferably, in each run using the expression system and activity system, respectively, only a

single candidate compound is used. However, it is also within the present invention that several

of this kind of tests are performed in parallel in a high throughput system.

A further step in the method according to the present invention resides in determining whether
under the influence of the candidate compound the expression or activity of the expression

system and activity system, respectively, in relation to protein kinase N beta or a nucleic acid



t he amount of nucleic acid coding for protein kinase N
beta, nore particularly nRNA or the increase or
decrease of protein kinase N beta expressed under the

i nfluence of the candidate conpound. The techni ques
required for the measurenent, nore particularly the
guantitative neasurenent of this kind of changes,
such as for the nRNA or the protein are known to the
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selected from the group comprising avidine, streptavidine, biotin, gold and fluorescein and used,

-1

e. g., in ELISA methods. These and further markers as well as methods are, €. g. described in
Harlow, E., and Lane, D., "Antibodies: A Laboratory Manual," Cold Spring Harbor Laboratory,
Cold Spring Harbor, NY,(1988).



smal | nol ecul es, of peptides, proteins, antibodies,
anticalines and functional nucleic acids. The latter
conmpounds may be generated as known to the one skilled
in the art and outlined herein. The manufacture of an
anti body specific for the protein of protein kinase N
beta or for the nucleic acicoding for protein .

ki nase N beta, is known to the one skilled in the art
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limited thereto.

Pt case, for

A particular form of target binding polypeptides are the so-called “anticalines” which are, among
others, described in German patent application DE 197 42 706.



is anal ysed by using the respective anti body.
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coding for protein kinase N beta as a target molecule for the manufacture or selection of

aptamers and spiegelmers which may then be used directly or indirectly either as medicament or

as diagnostic agents.

Aptamers are D-nucleic acids which are either single stranded or double stranded and which
specifically interact with a target molecule. The manufacture or selection of aptamers is, e. g.,

described in Furopean patent EP 0 533 838. Basically the following steps are realized. First, a



a nmedi canent for the treatnment of the diseases

descri bed herein and of the di seased conditions

descri bed herein, as well as for the manufacture

and/ or devel opment of neans for the diagnosis of said
di seases and said conditions, in a screening process,
whereby in the screening procgss snmall nol ecul es or
libraries of small nnlecules are used. This screening
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The generation or manufacture of spiegelmers which may be used or generated according to the
present invention using protein kinase N beta or a nucleic acid coding for protein kinase N beta,
is based on a similar principle. The manufacture of spiegelmers is described in the international

patent application WO 98/08856. Spiegelmers are L-nucleic acids, which means that they are



descri bed in European patent EP 0 533 838. Basically

the following steps are realized. First, a 20 mxture

of nucleic acids, i. e. potential aptaners, is

provi ded whereby each nucleic acid typically

conprises a segnment of several, preferably at |east

ei ght subsequent random sed mcl eotides. This m xture
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Imse Its physical, chem cal,

Ribozymes are catalytically active nucleic acids which preferably consist of RNA which
basically comprises two moieties. The first moiety shows a catalytic activity whereas the second
moiety is responsible for the specific interaction with the target nucleic acid, in the present case

the nucleic acid coding for protein kinase N beta. Upon interaction between the target nucleic



bi ol ogi cal and/or nedical characteristics such as
toxicity, specificity, biodegradability and

bi oavai l ability. The generation or nmanufacture of

spi egel mers which may be used or generated according
to the present invention using protein kinase N beta
or a nucleic acid coding for 3 otein kinase N beta,
is based on a simlar principle. The manufacture of
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oligonucleotides may be designed base on the principle of base complementarity.

Particularly preferred are antisense-oligonucleotides which have a short stretch of
phosphorothioate DNA (3 to 9 bases). A minimum of 3 DNA bases is required for activation of
bacterial RNase H and a minimum of 5 bases is required for mammalian RNase H activation. In
these chimeric oligonucleotides there is a central region that forms a substrate for RNase H that

is flanked by hybridising “arms” comprised of modified nucleotides that do not form substrates



the target nolecule at the level of the translation
product which is in the present case the protein

ki nase N beta, but rather interact with the
transcription product, i. e. the nucleic acid coding
for protein kinase beta such as the genom c nucleic
acid or any nucleic acid deriymed therefromsuch as

t he correspondi ng hnRNA, cDNA and nRNA respectively.
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to an RNase H-activating region but the 3 terminal nucleoside as specified above. Also, the 5°

terminus is selected from the particular group rather than the 3" terminus of said oligonucleotide.

'Suitable and useful antisense oligonucleotides-are also those comprising a 5’ terminal RNase H

activating region and having between 5 and 10 contiguous deoxyphosphorothioate nucleotides;



derivatives do not inhibit RNase H upon hybridi sation
with RNA. I n other words, antisense polynucl eotides
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Exanpl es for this kind of antisense oligonucleotides
are described, anong others, in US-patent US 5, 849, 902
and US 5,989,912. In other ®drds, based on the

nucl eic acid sequence of the target nolecule which in

betv%:?xg tlgr Siﬁp ﬁ%é@ﬁf‘%é t-ggeluﬂééﬁlf'rffietﬂ&yg SReB8ddsO%nd an exonuclease

elt romt etar et proteln
blocking ngrady @hsanrastpecsr iené afuibe euhgomleotlée@méns: dravany frpp the group

confiiahe cons 2 ammoRap Uk YRR S RS Gf eHlfons 573

linkedlﬁxb&ﬁ&ﬁﬁuclé%lnﬂmu@ r@ﬁtnudmdmherbmldﬂml@g@dowas e on
the principle of base conplenentarity. Particularly

preferred are antisense-olig nucI |ch
Twasglasses of pagicuigtly pref %3@5??6? 2mpcleo Bﬂﬁi ‘8’%“??5‘%%%35 follows:
A m ni mum of 3 DNA bases is required for activation of
bacterial RNase H_and g q%niqgn1%f bases. i s rﬁgﬁired " £
Thef Gt phagmed] antiseneripdigonicietidesa alsq fetepef 1 PRIEE B feRp, goneration ©
anug’énw@!gdﬁh&é&ﬂd% SomPBEes aitstald 08 Mhikiddtides Gcbrﬁi{)l-xsixfgah 5f & Bidirection a
a su rate for se Hthat is f|anked

stretojtof isetien ﬂn@-mawlslbowﬂﬁmlﬂ@eu steptchn @i B oeRGHTboBISIRptiges, a stretch
of &af o lomme Srhlbfoﬁﬁéﬁoix;dpssgﬁcﬁtae? -t8rninkl0f - Rfbobhciddti@e. From the first

idi'srng arns hi meri c ol i gonucl eoti des may
grohp‘:‘ ofmaderf lze@-mcthhmasmw;eou@s tigy fiest figpr apy phpsphorethiogte linked, whereas

t t S
the ﬁ{ﬁeéﬂ%f g‘ﬁqerd %ﬁﬁg%ngglgﬁ]ﬁg ﬁ%bﬁ&g@@d}%@ lﬁlkg& Also, there is a
o@%ﬁwﬁbtﬂie rltr&agef betwecennthe slests 6. @ | thonmostedt-feveinals end)| ofj the 2°-O-

ey e B e g R o PO AN | 5 pE SHUh consising of mine 2

deo¥BibYAEMdtide9 d AUX BT Itb@@db@thbdmx:lsotldes are phosphorothxoate linked. A
P- met hoxyol i gonycl eot i des, ul ar evan :

phasghorethicats slinksee 1k 150, BEEHE be tﬁ‘F gﬁ Shat-e® e t 6% ABthninal 2°

decAnlcRBAEE an® tHeIRBUE L@ aiettIBIvoasclsBRide oPthe l‘sulfsudp&nl stretch consisting of
déscribed in the above two nentjoned US. pat.ent E 3E first f

six @ Oymethrliribonycirogdeso Riom 1S EEOYRRE P r n%ﬁ’gg'ﬁﬂoﬂ’@m“ c5 the Ist four

of Meioa ahﬂ pkedynrG 4&%&&%& phBéﬁHBSIestwmeal Wi6Hd Qhe st RS of them,

0

SVe 2o types nucl eot’i d

corspateiingytohpasitiens @OHP 3 &e phﬁmﬁrosmqt@/&fﬂed Rhg dast i, eqffgminal 3~
J tid k¢ huo 189t -1 TRe hbhkay@eminal 2'-0-
t“ﬁ%?gggﬁ&?ﬁgngﬂgéggi iS@ﬂB%Gefeotldes can be
meftyhritphadéctidt dtrsughptmaspnimo@umt@bm@ggr
P- et hoxyphosphodi ester. Activation of RNase His
acconplished by a contiguous RNase H activating

whi ch conta t d llowing schematic structure:
%ﬁ’b@pﬁ&? ot hlega bl%g Fe‘gtlllcéz{sa’ %hg following, sehematic

Rm&ﬁhﬂﬂmmnﬂrﬂlm bembgrR ﬁldmad:s pbosphorothioate lmked 2’-O-methyl
eaxyphosph Qy ohi oat e cl g0 L
R L A AN A s G E ey S bailibotRbe A, G, U, Oy N

fha d,
represents phosphorothioate linked deoxyribonucleotides A, G T,O).

The second class of particularly preferred antisense oligonucleotides, also referred to herein as
third generation (of) antisense oligonucleotides or GeneBlocs, also comprises a total of 17 to 23

nucleotides with the following basic structure (in 5° > 3 direction).



RNase H. Protection from degradation is acconplished
by making the 5° and 3' term nal bases highly

nucl ease resi stant and, optionally, by placing a 3
term nal bl ocking group. Mdre particularly, the

anti sense oligonucl eotide conprises a 5 term nus and
a3 termnus; and from1l1l t2559 5 - 3'-1inked

nucl eoti des |ndependently sel ected fromthe group

onsi | eqti .
e SRFSB 9 08 AOBEPRRAGE S BAGRE i
coxﬁefrdremtmml agaim;e eﬁbnuckasm mhntyl nteesggalesagibed taMOAIYVH4459. This

i@ Ro e ORes i broBPeF SRR B el 256 ety ibShuBlStidef Wvich are

phdigiodydsied Ghikedl Bolldwdes tb.\.ﬁftﬁétdﬂ’\ﬁ'riwertotsb&n& "«O-rethylritiosuddotides there
sai d ollgonucleotld i S selgcted f

is 2 BFRSIYT YT TR £ rOROKTERISIERESS PG KBt Rhdspbprothioate linked.

Thé ﬁHlEa!gg H&%ex§ iHeah&hi. ef tho iRt P-tbhtias PIRERIYIDoRdREe and the first
ri bonucl eoti des, a biotin roup and a

2’ ﬁnoavwle@k% nfa@tph%rciep@s:ﬂl@lpotpﬂmmqsa@ SiTajdb cpogs via a phosphodiester
Elt ﬁ@%ﬁt lthd i elGo e p%e%ﬁclwﬁe? 5 Qtr&éﬁ cdnltent of five

erm nal nuc eos e Is attach to an
to $évar |-Oan¢thglnbegx<:lmt1¢mtls cdnaeged. t"lélerh!&ﬁ al -dmmmmhé@ isglinked to the

ﬁ:s? ?g-% t.g)qlﬂgg ou\é?eo 1& 5tthe ]a@t@r tlotngé E@ra&f ﬁdn§1§§1fg|t &Cﬁ\?eqo seven 2'-O-

| CU ar grou erm nus
meﬂfyhﬂﬁnﬁbledtidgsamwisa@a a dhaosphdiuﬂﬂ(mtﬂ léenkagal The efrasth of five to seven 2'-O-

|sen e oli cI of.i des.- ar l.s0,.t.hose.co
e T SO WE T FE T L FEH iSRG oesond srtch of
fivb et $0&in” E()—%[bﬂ'xy];%dﬁﬁﬂédt@ﬁ ahtsthelGoveytpd atsugio s aitabliedat e
nucl eoti des; 24 between 11 to 59 conti guous

5'-3"-linked 2'-nethoxyribonucl eotides; and an

ThEXQRH 8atemaP a6 eNdbsGHbRE byPfets&Rtt talthd Afllo¥inge BheMbtic structure:
the oligonucleotide that is _drawn fromthe

(GensBqcs fqpmje@mgéh%%}ﬁ_gsme_r@onrgﬁ %ﬁl@ﬁg@@gt@@p epqlq%ﬁ gave also the following
scﬂ%ﬂ%h?ogﬂ%ep r Q- GPF(NSP(nP)mcﬁ‘;? 60 NEdptHRHEnNNNNNNNNMNs@Annnn-cap.

i ed nuc eotldé a non-nucl eoti de chem ca
Heidboycéapreprogeots poveTtad dmxagha:sys of siprlar medifigatiops pirhofhuendgin stands for

» 1 | S LAgRMG! qati ¢gs e ¢h i linked
2 BEBRARL"RoRLARNE) < 250 Tche 0 AEARS! tbroioninc
deattyripomictelotidesi (de &5, Tal(P;ox repfasentean integerfreiard 9s7; yeiepigepnts an integer

wofr B Send S el PR RS T g Th 5 a5

direction a stretch of seven

1 e b B R o 37507 B 1 e jefBtenty om et ot
altﬂou& ek kaehb@l’tb!ﬁ £Qhd deareattd én@® it @r giverlantisense oligonucleotide.
2' -deoxyribonucl eotjde. Fromthe first rou

Acgond@gﬂktt}ppy o}lpmtg’qsxéditeﬁlg%ssort Frucures ot the, oﬁfgonsﬁgl\{egtri]des of the
tmﬁ’cim%i_%&%&i b3 ot | BHQRL: ABSEIAR, (0o bs&awﬁpm)ﬂ s-cap, cap-
met hyl ri bonucl eotj des are I ester |inke
(A phesre ops (i) sbsis st et ‘@Eﬂ%&@s)&mﬂg%apb EtReR(Nels@o)s-cap, cap-
@) (ab)s-cdp, chLEn,FRSo(m3)s e’ Bb /AN (RDStoH-cdpl Bap2{rs BN (np)s-cap, cap-
(np)s(Ns)r(mp)s-cap, cap-(np)7(Ns)(np)s-cap, cap-(1ip)s(Ns)s(mp)s-cap, cap-(np)s(Ns)s(np)s-cap, cap-
(np)r(No)s(np)s-cap, cap~(np)sNs)o(mp)s-cap, cap-(np)s(Ns)s(nps-cap, cap-(1p)7(Ns)s(nip)e-cap, cap-
(0p)s(Ns)7(np)7-cap, cap-(np)s(No)7(Dp)r-cap, cap-(np)7(Ns)r(np)rcap, cap-(np)s(Ns)s(np)-cap, cap- -
(np)s(Ns)s(mp)r-cap, cap-(np)7(MNs)s(mp)r-cap, cap-(ng)s(Ns)o(mp)r-cap, cap-(np)s(Ns)s(np)7-cap and

cap-(np)7(Ns)s(np)7-cap.




met hylri bonucl eoti des and the first nucl eotide of the
stretch consisting of nine 2'- deoxyribonucl eoti des.
Al'l of the 2'-deoxyribonucl eotides are
phosphor ot hi oate |inked. A phosphorothioate |inkage
is al so present between the last, i. e. the nost
3'-termnal 2'- deoxynucl eoti2fe, and the first
2' -O et hyl ri bonucl eoti de of the subsequent stretch
consisting of six 2'-Onethylribonucl eotides. From
this group of six 2'-Onethylribonucl eotides the first
A father clagf of bmmouageawhmh 3y bejgreragtidrhasad epnthegeehnical teaching given
hosphodi est e K whereas, .,
nerBS BRE ARG b ool plNS glafideit Nhifs Qe bl hrertering
RNARaERPIAgrdixetted &t the hircikie deid,Tprefetabijt mMRNA, eodin@fqlriprraém Rinase N beta.

SRR dpubie ST By 2vns SR RSB AtaRebel iR 2hppicotdes

ThePseRiER6H BP61k dT thetveo RINBkagads ddiespondy tthe bamenderyf tied @fpet nucleic

amc&%}ﬁg?%gé?ﬂ%% DYid L quNe 2 ﬁﬂ?ﬁ.p{:\ﬁl o n@eoie?ﬁtm other words,
kno'vﬁHE @a @SR hernk &E@b%ﬁ ia;fétriﬁ(ﬁ&u?e D:th%l'é%h‘xllt case protein kinase N

bonucl eoti des (A, ; n stands for 2'-0O nethyl
betfr, |ptﬁf¢ra'zlb'é1mmﬂb@ %@quene? auio . strgpded KV A g1adtbs designed with one of the

mgm% g&g%gg% fec egeggkﬁodsﬂ@%yg lﬂ%gg{ayfg%ﬂe&e@nss% N@etaland, upon

of partic eferred
application e seid ciRMA o @l sesitmcteatamaigstbe gerfee genothi¢ HNverhaRNAggr mRNA

t f
o SPAE 0,0 e AU AR LM S RB n s
levél d Itmtdspkeﬁv@\ptotem be rddotddo The hadiapiimipd¢sr afodesigeing; ¢Dn§ﬁ‘uctmg and
i i SN b e s g5, bBGEShds, et

in ifiteinaB&Ha®pdtént aﬁﬂﬂ:ﬁ’@cins VRS i08/4a895cand 20 0§75 EBdoNUC] ease
activity and, g., described in WO 99/54459. This
i nverted abaS|c is linked to a stretch of five to

Bast8 8 MhlafoferdRiidhsl deh@npredcqds) HesSposkibieho géerate such s1RNA antisense
phosphodi ester |inked. Follow n th| s stretch of fj

ohgoau@eqr@ﬁ and TibOAEIG JIPPUSRINCPREGPBICIG BFid sequence coding for protein
mﬂefﬁ is¥nowi Vs {sQUsB iR fot’ rééﬁﬁw&lblte&m&%lfﬁﬁéwlé ‘ééid 3hdh as hnRNA,

are phosphor ot hi oate l'i nked i nkage
cDNét mglethetlikg 1nalg,1dmg| genemict slejepaaid. DL Q@Fﬁ?} p,lﬁq) knowing the respective

ant%pnsgsﬁ"%&]}ﬁl eo?\pa %ﬁ%nhdtg sglgﬁj gﬁaﬁc ahﬁ%tased %?mpounds given the basic

goxynuc eoxynucl eot i
nmnpmrofsbasg pir ebmhlementarity, \preferablphasesh odi Béatson-Crick base pairing.

acent,
N NI S —
and&itieehse nucﬂbdtﬁbd‘lymbh bmrdmebteabtg_aaifss o1 speaifin foe q:»tC_edn kiffase N-beta. In the
oty g5 A R ), HEE, el e o e
oligdnuEbiities AMiSritilzihgs z@fweﬂlL Ns&nil%e&ﬂ&ﬁﬁleﬂgedby the ones skilled in the art.

net hyl ri bonucl eoti des occurs via a phosphorot hi oate
| i nkage. The stretch of five to seven 2'-0-

Such siRNA comprises preferably a length of from 15 to 25 nucleotides, whereby this means
actually any length comprising 15, 16, 17, 18, 20, 21, 22, 23, 24 or 25 nucleotides. In further

embodiments, the siRNA may even exhibit more nucleotides. According the design principles

well known in the art, respective siRNA can be generated. Accordingly, the siRNA claimed
herein comprises a stretch of preferably any nucleotide length from 15 to 25 consecutive

nucleotidés which is either at least partially complementary to the sense or to the antisense strand



met hyl ri bonucl eoti des are phosphodi ester |inked. At

the 3'-termnal end of the second stretch of five to

seven 2'-O et hyl ri bonucl eoti de another inverted

abasic is attached. This second class nay al so be

descri bed by reference to the foll ow ng schematic

structure: (GeneBlocs represEnting the 3rd generation

of antisense oIigonucIeotides have al so the foll ow ng

sche tructure; a ) ) p.or..c
enC?ﬁ“% Bl ", AL fytond oAU ) Kl £nfeH0 i (ac PG partally
miSdntiBy @ tlﬁlﬂi‘htl dﬁe amddhis toahe eniscase stramd) amh sknse stra.nd respectively,

ands f.or r,i bonucl eqt i des A, G
encms% BB B o A AL PR RE dnowm (8 6 at of Feheraton or
maFRRWE 0 GIRICA eahy G@Sapf)li’ed fo this kinfl; ofXdupRiRr @ARAKS Fie 51RNA space

integer from5 to 7; presents an integer _from
dlsctleﬁeg m czmpeiﬁSesgBHﬁs %iﬂc éﬁ%ranfﬁﬁesfm grang of htch §aﬂs with a

nucie% hdd RGubRbRRS0S1 ¥ a B‘Kﬁf’ﬂitazenﬁgddn@ SeqtéHee 8dspecified
epe ent from each other although 'S

abope Gfugtheresticht m&NAmeln@le_s stariewitihe eaclgesids Whlah gpmonds to nucleotide no
2 o€ nﬂ(ﬁ §§a cn%dngrp{é&g%n%g b @c1ﬁe£‘§’&9h AhAed ¥n. Thbl&idPbe SOl over the

asic desi gns or 'structures o e antl sense
Pmbmcdm@beqdmeat rphaed sdnj asr 0 mevide alt possibdumsiRbEA melecules which

f OHI O¥T¥S (3 % é@ﬁ &eéa_Ng 3 1e£1 a%poq)tbf(ﬁ@é(nﬁols:%lles thus generated may

ﬁgtﬂ )shitd8leafon Bmx,aﬁoreqnmc@hﬂ)/ anNngthngs) specifipd above Preferably,

meg/ggot(s 8NS) 5 % the é \IQ ggﬂe(cﬁlg; é?%%%%ﬁf éerglgpg\?erlap except the

moS P terRRhPANTA O BY EreCafisern8e PiraniNg?)senddiSsirdhdI A} & 6Wious that the thus

obtglgpé @1::{.}%);1;(@ ng&éggﬁg)r@yé ;Béongpjgnén(q% &ggéqu)agmg as to form the at
ea ﬁEN
e e ) oy - oo,

cap- (np) 6(Ns) 7(np) 7-cap, cap-(np) 7(NS)7(np) 7cap,
Ba%eggon(tﬂp ﬁ?k@} %tﬂyg)%‘ tﬁ@@foréétgegﬁol{ﬁrﬁ g:)agée%}' 3%1%931%1&% Zsﬁch as antibodies,
peritiaies, (anm?ﬁmbso @@(nﬁﬁ) ?Plewnﬁﬁdﬂ Q?H‘Bes( WB'}SF(‘NS? cgonpgleatidapas well as

ﬂﬁ\g‘heﬁt 5 g_l&t E% %l%ehére% | ca t each| g%y é;llg%% compounds targeting

prd'ﬂﬁﬁ &inaseaN Betatand menmyleb&clm¢na$hﬂnﬁ'dlecmh$elarfdi the manufacture of

ostic ents are terferi

o s R v SRR B By o e B g R Bechia an of he
diskaded RoRLi8bMR desdttee Hirddet Furthersior)/Ahéss agenomlay ebeSttsedirtrd m!bmtor the

RNA having typically a length.of a 21 to bout
ProguRsien Of §64, disoies 28 &&PS?F&%%B‘PC‘I%‘?P@ 3818%% SiC5RS SRR théfipy applied,
re g&@ggs corresponds to the sequence of the target

ucleic acid such as the nucleic acid coding for

protein kinase N beta, to be degraded. In other words,
Tﬂén? ctizE?es n{:’fﬁ b&hfordad desigtdeneeradly td1ehd PE@Eit invention such as

in

ecu e present case protein kinase N
antibodies, peptldes anticalines, small molecules, aptamers, spiegelmers, ribozymes, antisense

oligonucleotides and siRNA may also be contained in a pharmaceutical composition. Preferably
such pharmaceutical composition is used for the treatment of the diseases as described herein or
the diseased conditions described herein. The pharmaceutical composition may comprise in an
embodiment one or several of the aforementioned classes of compounds and/or one or more
members of a single class, and optionally a further pharmacelitical active compound, and 2

pharmaceutically acceptable carrier. Such carrier may be either liquid or solid, for example a



beta, preferably the nRNA sequence, a doubl e stranded

RNA may be designed with one of the two strands being

conpl ementary to said, e. g. nRNA of protein kinase N

beta and, upon application of said siRNA to a system

contai ning the gene, genonmi c DNA, hnRNA or nRNA

coding for protein kinase N bega, the respective

target nucleic acid will be degraded and thus the

t he c ot eifp.b s

sol o 51Tek 26 GBIk ok ke SR ILHH collef B bfons others
stagh B‘i@tha&k&ﬂdisc}mmto ﬂlnabnol s]aﬂcmmttho:ara@emwlde respectlve formulations for

respectively, is, . .a
the VG AP ORI siaR AR B p o PRSP sorbBbuapyinfpe to relize
theOpdrti@dd 4rouBas £ dd@hidthtodf QicBNEN biagNEderderal, Gabcutaneous, intravenous,

principles, it is possible to generate such si RNA,
1m¥WW$%%%§%dﬂ%ﬂ$@onucleotlde and ribozyme, respectively,

once the nucleic acid sequence codi ng..for protein

ki nase N beta is known. This is also true for
The ratus semponsiieefthe diffsrent glesses ef epmneurdsas megtippadnhove, may also be,
cxﬂ’?e%n@grdm cl&%blgfaﬁgn s{ﬂg &%% WAL BBERAT & 1 UhlcR kft ¢ gﬁlses Chart from the

e, e respective antisense strand

respujnvabompmm&(es) akthh@allyobmsomwvmbﬁ:eth@ et gempounds whereby the

B T T
insf@dtions Gn the/%tsé of ﬂhblvgﬁgus cambut[rtdb d?reﬁ&b]@c theo/mwse:ompemﬂimare present

B

a?rpaﬁi%ﬁﬁﬂgr |b€ ub@r fop it thér )k ldﬁgﬁeslé\bm&ﬁtonhg of ki progress of the disease
ollowing, this is furt il Iustrated

S
or penlied Berapics msrelagion fae ¢ st andaficased Gy %‘H’ﬁé‘? despribpd dierein.
and ribozymes as well, as will be acknow edged by the
ones skilied in the art. Such si RNA conpri ses
Thp pesbent abdeytlcal is anvytiarthsr ilusated By ths folipwing Agwes wlexamples which are
nob B8 1t P e oDGoHGSY JE0K SRk TR NS her eatures
enbumnhnﬁaméﬂmmnqﬁanmybqwkﬁmwﬁmﬁmnay even exhibit nore
nucl eoti des. According the design principles well
known in the art, respective si RNA can be generated.
Flgkd:celimhsrugécjaemathereprethh af geovth feteiinducodmativaiéan of the PI 3-kinase
stre%ﬁh of preferably any nucleotide length from15 to
25 BBA%RCutive nucleotides which is either at |east
partially conplenentary to the sense or to the

anti sense strand 27 di PKN-beta, a
Fig? b SR (66 F1GETR A 70 ROt By e g 3 mouse model
CONMph & HRAtRhY witB rigafiyéihf St one and thus to the
anti sense strand and sense strand respectively,
encodi ng protein kinase N-beta. Any design principle
Flé? %\él\lf;\bwr?aqhé Eygaeﬁfrfenﬁf £538H B O fP PKNFBI WE a@bwhdtre@th drug target of the

. applie to this kind of duplex structure.
The P Bﬁlmass patbway;

Fig.4 shows a primary GeneBloc screen on PKNbeta;
Fig. 5 shows the growth of PC3 cells transfected with PKNbeta specific GB on matrigel;

Fig. 6 shows RNA interference by transient expressioﬁ of siRNA in HeLaB cells;



di scl osed herein conprises si RNA nol ecul es the
anti sense strand of which starts with a nucl eotides
whi ch corresponds to nucl eotide no. | of a PKN beta
encodi ng sequence as specified above. Further such
si RNA nol ecul es start with a nucl eotide which
corresponds to-nucl eotide no 292 of a PKN-beta encodi ng
sequence as specified above, and so on. This kind of
scanni ng over the PKN-beta encodi ng sequence is
repeated so as to provide all possible si RNA nol ecul es
Fig. V?h skdvs @RSt 6ftinash dERLANS tcelRKbhd Qtlm:m 'lf.h&téte roghder adells upon
of .the si RNA nolecul t hus, gener be an

e habRSsion SEREPIOT STRRA P TUSHRT i Fgeang as Brobs:
Iength as specified above Preferably, the various
si RNA nol ecul e of the si RNA nol ecul e space di scl osed

Fig. rEersﬁd)\Vs a @¥SfahPdpRUEEME vblithe dTRSimady fufiofs il ah oﬂﬁ@tbgl tprék@ute tumor
v

of the antlsense strand or sense strand, It is obvious

t harodehesingfwe diffsen isiayt mﬁsrrg@ﬁ thig- S adipmram capigtingthe volume of
fign SESHe5H t%sl'e;ss QPQ%&O il Sithoffholid uszJrgmNB raﬁfaent SIRNA
east” partia doubl e- str d structure required

a fcumtltumn(ﬁig )8Ba,candvph®¢mms Besmrdstatn anéhdymplt @odds in an Orfhotoplc

gatl ogsoan EJO |131§%g%g&e&p?g%ﬁt]&kﬁgtl CA%{ nepg{m Li?-géﬁgysbeta SpCClﬁC

spmﬁgekmammmmﬂFszgnms anti sense ollgonucleotldes as
well as sSiRNA, it is thus also within the present
“invention to use any of these conpounds targeting
Figh¥ Ghéw# a kivea&ra-bidt Qﬁilﬁsm’iﬁﬂ diffteenn pediin Girasd N badi Id&gvatlves and their
t herefaore, respectively, nuf act ur e, of
n?hégmo

nmedcivient usse MBB aghodt Ft&n rsgaﬂpno fsubgtrate upon transient

di 3RBRFFre@Ford &S HELD %Qll@ﬁ{di‘ bk - 1@ kha®f N Béta MLBEBS GAM-PK) for
condi tions described herein. Furthernore, these_agens

mayfetseting &ie ¥edptiveg ﬁmreﬁsmrﬂévelb b dreckapssricgivatives (Fig- 9A), a further

di Sgag&s- b@&dmgvya? 38 AL JidtEif NSnBO N bdS dSBOSSudhg an antibody
any therapy applied, respectively. The various

c| apecfic &1 toophospheada ta@&r@rﬁ@r@%&wm bets (Fige 9B)> @8 gschematic
PR B o APt 8PL W SRl O
anti sense ollgonucleotldes and si RNA nay al so be

ai ne ha naceutl |
Figg Ed]st&?o‘ffﬁ 5% v%rg’rl%sp Sl Ei“ll R a?%gﬁ 3’5 e& %ue%ﬁw@?g 184 to monitor
t r ek eRgrbssivh lb\haﬁ ttiereefin dfelascelle and 4 peldnkigsie ofi therphospherylation of

dIS ased .condi ns,descri ein. The
ﬁﬁ?é%’i‘%@ﬁi L&ﬁ g v‘i“’(fﬁkaﬁﬁyfbg;nprl se in an

enbodlnent one or several of the aforenmenti oned
cl asses of comp Prgnds and/ or one or

Fisof FIPES PSSR ALBBITBHA GG FIFISH G CBrp HEBET (g of proten

act {perf QR URGin? Rilae NPbath RERHAd G bl‘{osﬁﬁ&?ﬁkabfoﬁn thereof by
carrier. Such carrier may be either |iquid,or salid,
forW@itgpr:ptgngggFlg 11A) or the incorporation of °““P- labelled phosphate by

autoradiography (Fig. 11B). To ensure that comparable amounts of PKNbeta were

present in the respective immune precipitates the filter shown in Fig. 11A was reprobed

using an anti-PKNbeta antibody (“kinase”, Fig. 11C).



solution, a buffer, an alcoholic solution or the Iike.
Suitable solid carriers are, anong others, starch and
the like. It is known to the one skilled in the art to
provi de respective formulations for the various
conmpounds according to the aforenentioned cl asses of
conpounds in order to realize&0 the particular route of
adm ni strations such as oral, parenteral,

Fig LA R 1) KL Siparicothd RSP 8 Bk protin inase N
of bctampsanmﬂss that wammednéWIQIH@YE%%iorahfé"@elﬁ@meSentHvéﬁ and PC-3

J

i BB Bfe e Ty Ao BT RS ol i PR o bcacy of
Comnﬂuﬁdﬁﬂ%eaﬂﬂnmtonally one or several further
el ements or conpounds whereby the elenents are
selected fromthe group conprising buffers, negative

Fig. 08RhSW the reddive bidt6in 6R6ItObsd difshe abtiGfidsWE Vindts réddnibitfant PKNbeta
use of the various conpounds. PreferabIH t he variqus
g ‘%’F respective

COMEAALYES aresepl €8 eHRMUnGremplEss- by Gelly | arssiier
Pr &f Sfida): fdtcths 4Rk tbegpﬁésﬂ@d $/8k h8 pEBNGhAe inhibitor LY294002 prior to
adm ni stration each. The kit may particularly be used
f odysisfer thiéndigajed taheagnosi s or nonitoring of the
progress of the disease or applied therapies in
relation to the di seases and di seased conditions as
Fig deishawde ferabo pioturedhehapetysthe tellutar elistritomion of AEIV Heta addederivatives

e L R L

Pr MeRiCddrivhtiveFKB NFSRi 14CY iagd IREN derd dekalN(Fes 14D) twesrinvestigated by

features, enbodi nents an dva may .be f.ake

wh PRI AR Ao EHA e BN AT a0 PKNbeta were
ar %Qcﬁt%xﬁfesdeﬂ cipech ik foraikh Oﬂﬂé}fﬁxﬁg&nﬁbeﬁn&ﬁbmaﬁ%n, expression
pat hway; "Fi g. 2 shows the _neasurenent of

e tof $BeaEe PRI IRATY BIIFIRH WA AFTECLeSR Y3 UTRLEE tlg?‘fyeﬁﬂowed by an
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appr oach to Identify PKNbet'a as a downstream drug

t arqyteskedstaliagin with rigdppivaphalipiditway; Fig. 4 shows a

primary GeneBl oc screen on PKNbeta; Fig. 5 shows the

gromh of PC3 cells transfected with PKNbeta specific
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as PI 3-1cinase. The tumor supptressor PTEN interferes w1th PI 3-kinase mediated downstream

responses and ensures that activation of the pathway occurs in a transient manner. LY294002 is a
small molecule inhibitor of PI 3-kinase. One of the known downstream genes of PI 3-K is mTOR
(mammalian target of Répamycin) which can be inhibited by the clinically approved drug
rapamycin (Rapamune). PI 3-K is involved in the regulation of cell proliferation, cell survival,
glucose transport, translation, metastasis and migration. X are indicating downstream effectors
which represent potential drug targets that are predicted to be involved in promoting metastatic
behavior of cancer cells. This class of effector molecules which act further downstream in the
pathway are likely to represent better drug targets than more “upstream” targets such as mTOR,

since they have fewer pleiotropic effects.



Fig. 8 shows a diagram depicting the volume of primary
tunors in an orthotopic prostate tunor nodel using
two different si RNA constructs (Fig. 8A); a diagram
depicting the volune of |ynph node netastases in an
orthotopic prostate tunor nodel using two different

si RNA constructs (Fig. 8B), |nd phot ographs of
prostate and | ynph nodes in an orthotopic prostate
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exa&@%);., Fig. 9 shows a Western-bl ot anal yS| s of
different protein kinase N beta derivatives and their
activities using MPB as a standard phosphoryl ati on
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and anti-protein kinase N beta antibody (anti-PK) for

detecting the relative expression |evels of the kinase
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confirmefficacy of the Pl 3-kinase inhibitor. Fig.
13 shows the relative protein anobunts and ki nase
activities of various reconmbi nant PKNbet a

Example 1: Materials and Methods
Cell culture

The human prostate carcinoma PC-3 cells were obtained from the American Type Culture
Collection (ATCC). Cells were cultured in F12K Nutrient Mixture (Kaighn’s modification)
containing, 10 % fetal calf serum (CS), gentamycin (50 pg/ml) and amphotericin (50 ng/ml).

Transfections were carried out in 96 well or 10-cm plates (at 30% to 50% confluency) by using
various cationic lipids such as Oligofectamine, Lipofectamine (Life Technologies), Argfectin50
or Profectin50 (Atugen/GOT Berlin, Germany), or FuGene 6 (Roche) according to the



derivatives present in imuno-conplexes. The cells

expressing the respective reconbinant proteins had

been treated with he Pl 3-kinase inhibitor LY294002

prior to lysis for the indicated tinmes. Fig. 14 shows

a penal of pictures, whereby the cellular distribution

of PKN beta and derivatives 3Rhereof such as PKN beta

wi |l dtype (Fig. 14A), PKN beta derivative TA (Fig.

14B) . PKN I [ L. t
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involved in the requlation of cell proliferation, cel
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represent potential drug targets that are
mirp fdidived byl4@ oydies of A sdcvad 85 Crandrlommt 4t 68’ CGret ast at i ¢
behavi or of cancer cells. This class of effector
nol ecul es which act further downstreamin the pathway
In a‘tm growehl on metrigehmatrént better drug targets than nore
"upstream targets such as niTOR, since they have
fewer pleiotropic effects. 31 The subject matter of
PCFtglls whrd trethied with 5 sMdi¥2948G%a DM SOowkencse¢dail loniMatrigel. If cells were
ol lo

eSS b B SR ol AR o o

trars@clidn. The cells were washed in medium and seeded into duplicate 24-wells (100.000 cells

per well) pre-coated with 250 1 matrigel basement membrane matrix (Becton Dickinson). After
incubation for 24 to 72 h photographs were taken at 5x magnification with an Axiocam camera

attached to an Axiovert S100 microscope (Zeiss).
Affymetrix
Total RNA from cells grown on Matrigel was prepared using Totally RNA kit (AMBION)

following manufacturers protocol. In the final step precipitated total RNA was resuspended in
Invisorb lysis buffer and purified using the Invisorb spin cell-RNA kit (INVITEK). Biotin-



(A) si RNA nol ecul es were generated by pronoter (U6+2)
driven expression of target specific sequences
(tenpl ate derived fromgene of interest containing a
21-mer sense and reverse conplenentary sequences

i nked by 12-nmer poly A stretch. Upon transcription
RNAs are likely to form doubd3e-stranded si RNA

nol ecul es. (B) Tenpl ate sequences of targeted genes
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cell growth and proliferation. Constructs (see above)

were transiently expressed by transfection in HelLaB
Dataahhlysis or RNAI i nterference experinents. Cells were

harvested 48 hour after transfected and subsequently

seeded (80000 cells per well) on "matrigel" gel. The
Ravefdhciveref anBed ntiag fAf@naex cmedecmpeoomﬁsmfromfay Suite v4.0. The
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taini 10 % f et.al | f
sbs(Iain OIS IS AT BRal 5P BTSSP df A1 BRI g dibrence call
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0 b S o, SR RSVl e L8 BB s
call( biffefende 64 €18 Gh&Hik) anﬁf tﬂf&&i IANBFrob@ et ith abdeht'&fls or a no change
(Atu en/GOT Berlin or FuGene 6 (Roche)
callyrese figrandpds aﬁdf‘}?éabé?sorﬁ?ﬁhﬁf}%?cf?@rcé?n% i nstructions.
GeneBl ocs were transfected by addi ng pre-formed 5x
concentrated conplex of GeneBloc and lipid in
Animal gtndfesee nediumto cells in conplete nedium The
total transfection volune was 100 gl for cells plated
in 96 wells and 10 ml for cells in 10 cmplates. The
The imaivol expiedments ceare rcanduotedvesreSpadding the ZGapgd/ hdboratory Practice for
No?cjﬁ*%ﬁg#a@gfagogy i%leucilesgﬁ‘vﬂg I)gpeéula&ons Gﬂﬁe %loch andcﬁl%%%c{nru%}s{:rgtmn and in
accordance with the German animal protection law as legal basis.

Male Shoe:NMRI-nu/nu mice (Tierzucht Schénwalde GmbH) maintained under SPF conditions
(Laminar air flow equipment, Scantainer, Scanbur) served as recipients for the human prostate
carcinoma cells. The animals, aged 6-8 weeks and weighing 28-30g, were inoculated
2x10%0,03ml tumor cells into both, the left dorsolateral lobe of the prostatic gland (iprost;
Orthotopic) or the tip of the Lobus lateralis sinister of the liver (ihep; Ectopic). For this purpose,
the mice received a total body anaesthesia using a mixture of Ketanest (Parke-Davis GmbH) and
Rompun (Bayer Vital GmbH) 80:1 with dosages of 100mg/kg and Smg/kg, respectively.

Following the thorough sterilization of the ventral body surface an incision was carried out



Cultivated cells were trypsi nated and harvested
follow ng stopping the trypsin effect by nedi um
Washi ng procedures (PBS; Centrifugation 5nmin/1.000rpn
are added and, finally, the pellet is resuspended
considering the cell nunber and volunme to be

i nocul ated. Determ nation of 3he relative anmounts of
RNA | evel s by Tagman anal ysis. The RNA of cells
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adnitBisfeted ab E’&ﬁﬁ@maj @lidAnkiny wakt fsatidifled by BEA1] wth fdlibith.t
72 h phot ographs were taken at 5x magnification with
an Axi ocam canera attached to an Axiovert S 100

Evilusdfscope (Zeiss). Affynmetrix Total RNA fromcells
grown on Matrigel was prepared using Totally RNA kit

(AMBI ON)  follow ng manufacturers protocol. In the
To rdcafk 1R Ed?ua@ 146 g@ dvat Sshywé@hts RYA WBiStefed VASHRE RREheht ays. At the
I'nvisorb lysis buffer d purified using the |Invisorb

sangytime, dtedah bRRpri ved trom lwfmverght deyelapmentty reqogpige EHluEReRHOL reatment
Rar ng Affynetrix protocols and 15g
g@ﬁﬁ?&gre‘ﬁgbr|%+§%% onto Affymetri x GeneChip set
HG U95. Data anal ysis Raw data were anal yzed usi ng
Af f trix CGene sof oapr |
iy AL RS a3 UV AR 36,2 Bt sioc v
dratiinf freh mbimél vietheofhi}® shati e ianaestheggaed| anofial ({Biettgdsther, Otto Fischar
GmrLaHtE) .C]rE]valuation parameters giving data to the compatibility and side effects of the treatments
are the following: Leukocyte numbers; Thrombocyte numbers; Enzymes. Further blood borne

parameters were bilirubin; creatinine; protein; urea; uric acid.

All sacrificed animals were completely dissected and photographically documented. Tumors
(Prostatic gland) and metastases (Caudal, lumbar, renal lymph node metastases) were measured
in two dimensions by means of a pair of callipers. The volume was calculated according to V
(mm®) = ab%2 with b <a . In general, the cell number performed for therapy approaches causes
a 100% tumor take concerning the prostatic gland. The weights of some organs (Liver; Spleen;
Kidney) were registered in order to find out additional data concerning the knowledge about

secondary side effects.
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and a cotton swab the prostatic gland was visualized.

The orthotopic cell challenges followed with the help
Tho bregentaguenfoyd hgvegioasd érad undey thes agerobfofghd BRI 3dymasegethway further

pos%ggegﬁrglg Stgrsggts \Ql?)lmtt fr%q;? ;QTCSE %Ir'ei 91901%9&,3 vghiélg)a(l}esspry;:i gzotjora I’c]cg:n%'olling the
phenomena of metastasis and migration and thus tumorigenesis. In the pharmaceutical industry it
has been found that rapamycin, sold under the trade name of Rapamune is suitable to inhibit
metastasis and migration. This confirms the suitability of the strategy to address downstream
drug targets.



(Becton Dickinson). An adm nistration was successful
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Example 3: Identification of PKN beta as downstream drug target within the PI 3-kinase
pathway

The basic experimental approach is shown in Fig. 3. PC3 cells grown on Matrigel were either
treated with DMSO or the PI 3-K inhibitor LY294002 and total RNA was isolated from each
sample. Differential Affymetrix gene expression profiling was performed and expression was

confirmed using real time RT-PCR Tagman assay. pl10 was used as a non-differential



HE stained, if necessary specific stainings were nmade
(Azan, PAS). To detect the human origin of tunor and
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DNA repair and the like as in the case of PI-3 kinase,
devglepmertd@pdlmid3laddr essing this target is likely to have
a nunber of side effects which nay be detrinental to
the system and undesired fromthe nedical point of
In oohnemﬁomthemmdhmgls ;0, bet rmteg)ietha thet 33 cells wefaugrowe on matrigel and taken this

stream sho f.irst choice f apeut .
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nmetastasis and mgration and thus turnorigenesis. In
t he pharnmaceutical industry it has been found that
rapanycin, sold under the trade nanme of Rapanune is
Exatiple@?! ScteenindToPbptimiiit Aftistise DlighthcMotidad dRected B Protein kinase
confirnms the suitability of the strategy to address
downst r &abstadrug targets. 36 As may be taken from
Fig. 2 rapanycin is suitable to reduce the vol une of
| ynphnode netastasis and is insofar conparable inits
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The result thereof is shown in Fig. 4. From Fig. 4 as particularly advantageous antisense

oligonucleotides GeneBlocs 70210 and 70211 were selected for further studies.

In connection with the GeneBloc as used herein in the various examples it is to be noted that
they are all third generation antisense oligonucleotide as specified herein which means, as also
obvious from table 1, that the upper case letters represent the deoxyribonucleotides which were
linked through a phosphorothioate rather than a phosphordiester linkage
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70676: SEQ. ID. No. 11
70677: SEQ. ID. No. 12



Sci US A 89, 9064-9068. (Auch: Stenberger et al.
2002 Antisense & Nucleic acid drug devel opnent
12:131-143) In connection therewith it is to be noted
that the PC3 cells were grown on matrigel and taken
this as a nodel systemwhich is close to the in vivo
environment the RNA isol ated3fherefromis assuned to
be closer to the in situ situation or results than any
In adaitRR3] 8td &nn&&i 4t of the bl Sare AELOMY ‘M given the fact that the above
non- mat r i envi ronnent such as a conventional cel
anﬂSéleﬁetoug@usl%atl@s apGensBlocy 1.ehird genentfiop gptisspse) aligapucleotides.
anti sense oligonucl eotides directed to protein kinase
N beta. PC3 cells were transfected with different
I nd MRNA | evel s
Exm\%@[rlgsl?d e(lee%%%r:]ed‘; %ﬁ?ﬁn&gsr?w r ans% ecﬁl on usi ng Taqman
assays with 300nM of PKNbeta specific formard and

[ rse robe 40nM for an
In ofdfY & F8vE R ot firsrioN foP, o atile SRr A @b 1B qme 71 3-
lqna!;@wlv@ay&flet\ﬁd pﬁdaﬂdﬂ)lzaiﬂ'aﬁt.gdoﬁﬁ SenéBlodCls ioBtairféﬂﬁfo‘m aﬁgnple 4 were
annunts a own relative tQ GB ransfecte
doiPt  Mpigsh 3@9(;@%?@8@}16%&'8 .%é&e‘f EFPerent iy ipken as a

sm‘rég@teﬁh&del 4vhidh $HOWE itith métaﬁ&lﬁﬁfcﬂnf%q' @h'&h@%@%@ﬁeﬁ%&ecuve cell. A
anti sense oligonucl eoti des neBl ocs 70210 and 7

morgeandluses| gmewicpiftae cqllris Fken at apyindicatiomtheldheie mefastasiqjang migration
bendvidfir FPPRRLOM Rfich SAbwd BicClels!th sblid bk MUY ARk SRkl structure
e note they are a hird generati
Provaiq:dlbsélmammlgonucl eotide as specified herein V\,hl ch
neans, as also obvious fromtable 1, that the upper
case Ietters represent the deoxyribonucl eoti des which
PC3weeile wel-ei trioestiecitddr mdgieededpdm nxatr'tgebh.h kiemtihaedr atdhgrowtth svas anonitored.
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grOVF!KNbEmeQGISEEIbQWH Oy cmmpagmm«ﬂmﬁgdsgtmed 2/4153HCN beta specific
Genglﬁlc\)l? %bﬁ:ozo%%ﬁlqlgvgs&ctﬁg} go%ﬁé%%%&ﬁ&tgﬁeg oligonucleotides 70676 and

70677, respectively.

The respective results are also illustrated in Fig. 5. From this it may be taken that the gene block
70211 and 70210 may be suitable compounds for the manufacture of a medicament or diagnostic

agent for the treatment of diseases and diseased conditions as described herein.

Example 6: RNA interference by transient expression of siRNA in HeLaB cells

This experiment is an example on the successful design of siRNA which allows that specifically
the downstream drug target protein kinase N beta is addressed. As illustrated in Fig. 6 (A)
siRNA molecules were generated by promoter (U6+2) driven expression of target specific

sequences (template derived from gene of interest containing a 21-mer sense and reverse



70210 PKNbeta: 1034L21 0 caacacGGITGICCAccttta 70211

PKNbet a: 1784L21 0 tcagtgCTTTGATGCcgt agt 70671

PKNbet a: 183L21 0 cuucucGCAGTACAGgcucuc 70676

PKNbet a: 1034L21 4 caagacGCTTGIGCAcgttta 70677

PKNbet a: 1784L21 4 tcagagCITAGITGCcgttgt The vari ous

GeneBl ocs correspond to the f4l1owing SEQ |ID. Nos:

70669: SEQ ID. No. 3 70670: SEQ ID. No. 4 24536:
compleRiental) sdf@ences lididka 9123842 pollyPA . ripHBeRN i

mpRRtentat) sckften SEQ NS P?(f'g?tfl:ﬁjé%@%npﬁb. QIR are Hkely
to forppdoublestrandedsi mojeguley0676: SEQ ID. No. 11 70677:

SEQ ID No. 12 39 In addition it is to be noted that

any of the "t" above are actually "u" given the fact
Thetvazipus ¢vastzusts/aich anpl bets end PTEd ot eesdd adgwsitive and negative control,

; ' i t .00 ,ant.i sense.
reSp%:ﬂge nlglc %5 |eg‘ée§§°? °‘E’gt§‘?}§ Pg r&%: gﬂ%g e({céflg'\l/ee ARG BRA b pequence of
PKItsevd. diha réspeative dbbifreisahdwn ot Bigr 6 (B) weretie: teinplateNeqiicices of targeted

ki na beta .is a suitable downstream drug target_of
gen?snfgr M exmeagggwsrgﬁ%yc dh‘Qtot %reﬁ%qnt Ye&@rgﬂ%}vang%le U8+2 promoter
cassefly/ant ageous CeneBl ocs as obtained fromexanple 4 were

used in a matrigel based growth experinment. The

matrigel growh experinment is taken as a surrogate

The TS truh | &hreS BOMFentl) CoxPREAR B SarRRAtiS ThiB! HRPaB cells for RNAi
behavi our of the respective cell. A nore confluent

integferspgerexperiments. Cells were hagvgsteh4dBous afterrvsnsfagtedand: subsequently seeded
el S| 1 g.ati havi I.S. i ncyea .

ORI 0 B B L IR 68 o of

- corte$popding]i gepess Wos ahalyzed Uyt assaying transfebtal bollstfoe growthipgeiferation on

mafiEd SEHESOPLE SFAANILESLETh ACEROSH S0 HeISh &R rowes on
matrigel (right panel), whereas expression of siRNA specific to p110beta and PKNbeta severely
disturbed the behaviour of HeL.aB growth on matrigel (middle and right panels).

In view of this, the particular siRNA sequence proves to be an efficient means for the treatment

of the disease and disease conditions as disclosed herein.

Example 7: Detection of protein kinase N beta in human prostate tumor

In order to give further evidence that protein kinase N beta is a suitable target in the treatment of

prostate tumor, respective human prostate tissue was subjected to in situ hybridisation.

For the in situ hybridisation both sense and antisense strands were prepared from nucleotide
positions 1672 to 2667 from sequence NM 013355 in pCR4 Topo vector, whereupon T7 and T3
polymerase was used for amplification purposes. The human prostate tumor cells (PC-3) were
grown in mice. After dissection, the tissue was frozen at —20° C in isopentane solution, slices cut
at -15°C and stored at -80°C. Prior to hybridisation slices were fixed in paraformaldehyde.
Human tumor specimen were fixed in paraformaldehyde and paraffine-embedded. Tumor

specimens were treated with proteinase K and acetylated. Nucleic acid probes were double-



MRNA was isolated froman aliquot of the cells seeded
on matrigel and anal ysed usi ng Tagnan assay (|l eft
panel ). PKNbeta specific mRNA was standardi zed to
endogenous pll1GCa mMRNA | evels. A PTEN specific
GeneBl oc is used as a negative control in the PTEN "
PC-3 cells and a pll0a speci4lic GeneBloc is used as a
postive control for growth in extracellular matrix.
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kinase N beta is addressed. As illustrated in Fig. 6
(A) si RNA nol ecul es were generated by pronofer (U6+2)
driven expression of target specific sequences
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redpRhe A58 PR P BRI SAEtFS Sl reatisogy The e results are

depictsii8 FigsVEA Besi.gn is shown in Fig. 6 (B) were the
tenpl ate sequences of targeted genes for siRNA

expr ession were introduced into expr essi on vectors

In ﬁi@ﬂfa&aﬂﬂoftﬁig 846¢hi¢ vBRRRRF BfimafARRek! ?eter;rrl.ti]ﬁ:d%g 'EléécﬁH&f 15 exa.mple 1,

were-transiently expressed by transtection into
in anerthotopisrpreutate tumon madelegogldche m@qanﬂﬁewﬂgced@emgsnmf @e following

Jmlggg%g%ggtg hour after transfected and subsequently

seede 00 cells per well) on matrigel. The effect

5’ apfgagidagaggtttgdagroence on t he expression of '
correspondi ng genes was anal yzed by assaying
transfected cells for gromh/proliferation on

5’ amattachggdttcattecpr essi on of si RNA targeted to PTEN had no
affect on HeLaB cell growth on

As pegative control siRNA against pl10-o subunit was used and as positive control siRNA
against p110-p subunit. The positive control thus addresses the upstream regulator of protein
kinase N beta PTEN.

A further set of two independent siRNA molecules was used for degrading the mRNA encoding
for protein kinase N beta in lymph node metastases. Lymph node metastases are secondary
tumors found in the following lymph nodes:- Caudal, Lumbar, Renal and mediastinal lymph
nodes whereby caudal lymph nodes are closest to the prostate and mediastinal lymph nodes are



matrigel (right panel), whereas expression of siRNA
specific to pllObeta and PKNbeta severely disturbed
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result of the in situ hybridisation is depicted in

Fig. 7. Using protein kinase N beta antisense probe
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8C. a) kinase domain comprising amino acids 535-889;

b) AN comprising amino acids 288-889;

c) kinase domain having a mutation at position 588 from lysine to arginine;

d) kinase domain having a mutation at position 588 from lysine to glutamic acid,



In the diagramof Fig. 8A the volunme of primary
tunors, determ ned as described in exanple 1, in an
orthotopic prostate tunor nodel could be significantly
reduced using any of the followng two siRNA
constructs: 5' actgagcaagaggctttggag or 5'
aaattccagtggttcattcca. As negdtive control siRNA .
agai nst pll10-a subunit was used and as positive
control siRNA against pll10O- 3 subunit. The positive

control thus addresses the upstireamrequl ator of L
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tunor, the si RNA constructs were obviously
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TheleR5e iR it chilifnl EERTh 1oy LAEo Mo ieie cxpression was
detetimsred Sy ddesiam-b oo amedystsi of flela el extrzsty wsihgoani apt-PEINYeta anéibgdy.
.tunmor. In both cases, i. e. for primary tunor and
| ynph node netastases, the human prostate tunor cells
et i A t ress t Ctij V .
T FARHOE Fhl Ao ARBREL Kke) Gl R bR bl B terminl
amifip acitls {609r88D Jof PR NetLintEBcolia Theerespeptienprioleri fragmnent wais gel-purified
as_depicted in Fi 8Cl an ,g. 8 h t hat . upon
frof SR Lo OB PRSP0 Aos5F i o SHRRAOA R
in the human prostate tunmor cells, 'lynph node
net ast ases could be significantly reduced and the
Progsikinese N yerp thasn bomologieptocAEGC-tiype Kinase 1Bdldcules indts catalytic domain at

esent i.n the. tissue treated with si RNA as,depicted . .
the U ERRipt. b et o Ribost S bt b0 Spusefas EEforiisfepigue in the
activitonloy 6f thelcafafie ddmaRil that Titeds ©XtRHoepHosylited BireflzyrBatic activity.
Duy S oRaBios LS it P EHipgaEDs giint Sad Nontext in th
actiN@idnV8dg, aAti-bREsphé antfbodies bigaeritt tsiRlard Madht1® Froff commercial sources.

functional am no acid  residues protein kinase N

- . ] of pr : L
Theyesnective anfiBodipsae eefereadito 2§ gnitREPBK infig. Scagd jaa antpR*<¥GC kinase in
I {¢ kinase activity by phosphorylation. '

g

Fig

MPB is myelin basic protein which is a standard in vitro phosphorylation substrate.



The follow ng protein kinase N beta derivatives were
generated as also at |least partially depicted
schematically in Fig. 9C with the am no acid residues
referring to the wild type sequence as discl osed
herei n: a) kinase domain conprising am no acids
535-889; b) AN conprising arfdno aci ds 288-889; c)
ki nase donain having a nutation at position 588 from
ThelfiftWiRg feQuRWEHrbhiEned) ki nase domain having a nutation
at-position 588 fromlysine to glutam c acid; 43 e)
derivatives of the kinase donmai n having nutations at

t he phosphorylation site (AGC activation |oop
Proteimkimase N petgidenivatiee t hr eoni ne resi due at am no aci jdActivity
position 718 being either changed to alanine (TA71R)

Fulldengtlowaspartic acid or glutamc acid (TD718 or ¥
TE718); and f) full length wildtype PKNbeta nol ecul] e
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threoni ne and the surroundi ng am no acid context ip

the—activatitom to0p, anti-phospho anti bodl €s agal nst
this site are available fromcomrercial sources. The
« respegtiiye antibodies are referred to as anit-P*-PRK
in Fig. 9 and as anti-P*-AGC kinase in Fig. 10. MPB
IS m{-ﬁlcwﬁ basic protein which is a standard in vitro
phosphoryl ati on substrate. 44 The followng results

vere ngb‘th%é?eﬂ:ﬁvation” was observed as one might have expected from comparable

mutations in other kinases (Morgah and Debond, 1994)

The results are depicted in Fig. 9.

Fig. 9A shows a gel analysis of different protein kinase N beta derivatives and their activities

using MPB as a standard phosphorylation substrate upon transient overexpression in HeLa cells.
As may be taken from Fig. 9A apart from the full-length protein kinase N beta only the kinase

domain in its otherwise wildtype form is active in phosphorylating MPB.

Using the same protein kinase N beta derivatives it can be observed that except the derivative

comprising kinase domain having the mutation T/A at position 718, all other derivatives

displayed were also phosphorylated regardless of their further intrinsic activities.



Protein kinase N beta derivative Activity Full length
wt ++* Kinase donmai n conprising am no acids 535-889
+* AN conpri sing anm no aci ds 288-889 -* Kinase domain
having a nutation at position 588 fromlysine to
arginine (KR 588) Kinase domain having a nutation at
position 588 fromlysine to utamc acid (KE 588) -*
TA718 -* TD718 or TE718 -* ! * + : active - :

Thei dutec iridicates thatnte 'ploserde GfCH i Aumdtiond] ki@ YRS WRY pASspR&tSiation at
.giﬁgighave ex ect&d £E§n1canggrabLe mutations in

posigp %P RESEQ A5 1o A Ratvityo gioweras a5 easyfletconcluded from

the MaSILEEN thd A4 vieRidnl 9-acPas aﬁhﬁas&gtﬁe)sﬁgggt AfBEEntOTR c}/agé also indicates

of different protein kinase bet a rivatives an
thatt BKiNbetac dpssi tnob sautepliosphonitie agt amgncaratat d718, but instead, requires

' t nsient . . .
ehofGSHIGh by 3hb @8 BUAR hAtbd4 BRRe e AR Betepiye KR538, pptant proten
retaiaf ghospHorylptiont atfposition AES.f ul | -1 engt h protein ki nase N

beta only the kinase domain in its otherwi se wldtype
formis active in phosphorylating MPB. Using the sane
protein kinase N beta derivatives it can be observed
that except the derivative conprising kinase domain
Examplé hy CharameriastiomofTul lengtipPKNbetan 718, al | ot her
derivatives displayed were al so phosphoryl ated
regardl ess of their further intrinsic activities. 45

L ndi hat resence, of function )
i ofoF f Bl ARG B HBore! Gl BB Mo % oZproVB kRl W e in e
contpxteef thefuls ldngth folecHKNhe tfallding eRpericidnisi wite dARWEVEHE as shown in
-t §an Pf concluded from the inability of the AN
gFE 1 8iEh Fo act as a kinase, they are not sufficient.

The data al so indicates that PKNbeta does not

aut ophosphorylate at amno acid 718, but instead,

For meepsunirgs the pltinasp hautiyltyatdf dPKIyeta o tvigs, fetoabigaitOHAC bk Myc-tagged
PKI‘%bie&CgenIth?vels( itrggs%eenﬂgfegxle)%gsieg ?n ﬁ%?as gr 8859? ct:ellg.r ’E)ﬁeesirrllqaler kinase domain
derivative served as a control. The cell extracts containing the recombinant versions of protein
kinase N beta were probed in parallel with anti-protein kinase N-beta antibody (Fig. 10A) as
described in example 9 to demonstrate comparable expression levels, and an anti-phospho AGC
site antibody (also referred to as anti-P*-AGC-kinase) (Fig. 10B) to show the different degree of
phosphorylation of the protein kinase N beta derivatives in vivo.

Example 11: Phosphorylation requirements for the activity of full length protein kinase N
beta and development of 2 non-radioactive in-vitro-kinase assay — suitability

of protein kinase N beta for HTS assays

The PKNbeta-derived molecules were immuﬁe—precipitated from the cell extracts shown in
Figure 10 by using anti-tag antibodies. The immune precipitates were washed as described
(Xlippel et al., 1996) and divided in two halfs. One half was incubated with Sug MBP (UBI) as a
phosphorylation substrate, 4 mM MgCl, and gamma *?P-ATP in a buffered solution for 10 min
at room temperature. In addition, phosphatase inhibitors and inhibitors against unspecifically
acting kinases were added as in Klippel et al., 1998. Incorporation of radioactive phosphate was



retai ns phosphorylation at position 718. Exanple 10:

Characterization of full length PKNbeta In-order to

anal yse nmutations of functional am no acid residues of

protein kinase N beta in the context of the ful

| ength nol ecul e, the foll ow ng experinents were

carried out as shown in fig#es 10 and 11: For

measuring the kinase activity of PKNoeta in vitro,
detetEt‘rég By R {&1 éi’é)h}@%fgé%@pa%ﬁ%gﬁgc éf’éé&&fb@)dgégé fbyaﬁd%/ 8DS-PAGE (Fig.
llBinaIIer k|nase domai n derivative served as a control.

The cell extracts containing the reconbi nant versions

of protein Kkinase N beta were probed in parallel with
The%@ctohd 'ﬂ%l?g? tHa ihx!n'ﬂfﬁ?, ?r & ichesya i 9 ]@é% -GK3 fusion protein

escCri I'n exanple 9 to denonstrate conpara

(Celﬁk)Spgneh@ Berhhelogy)sss apitbsplrgation: pivesphom A@Cpre&;nczeeof 200 uM rATP.

od al f
The rﬁc&on i%éénet %gss %Lb \%;aec{urﬁn ij dgr?s,}}%g% ? 8I 1é3 /? gr’%%fnk bB@SIEAGE and Western
blotﬁﬂg)&ﬁﬁlg)ﬂi,el ﬁtﬂ-pmslih‘o GHK3 ahpiat aitinodyt ((%leS@nﬂmg al'echnology) (Fig. 11A).

e i o R PP e PEREER V1 By KR PURIER b POREE fhe presence
of clS:'nBﬁ&tﬁe Mottt 6f BraGbEMBleaR iR e répedtive imuadihredpititydFig. 11C).

in-vitro-kinase assay - suitability of protein kinase
N beta for HTS assays The PKNbet a- deri ved nol ecul es
re_inmune-precip romthe cell extr shown,
Thej % wpecifici, Pfet@ombwrw A %awﬁatwfl AEACHARS PBY PRI 56 by aliRas inase
def&ﬁ@@bﬁ‘laﬁﬁt(@ﬁ Wtﬁmﬂ%ﬂlﬁzﬁmﬁ§ % CATI 8fhding itk Pe8 lab&¥e) in parallel to
al., 1996) and divided in two halfs. One ha 1 f was
actiyepratsit ed with 5g MBP (UBI) as a phosphoryl ati on
substrate, 4 mv MCl2 and gamma 32P-ATP in a buffered
solution for 10 mn at roomtenperature. In addition,

Theﬂg&sdm%hﬂﬁﬁ ch.{émf el PA %mﬁ]ﬁn vRri? it Qﬁﬁo a&awms bf protem kinase N beta
unspecif i cal ﬁlle act i ng ki nases_were

othexwisg eingethe Aull lengthowildtypr: Bﬁoffé# )ﬁqaﬁmNobet% H’é‘icé*&é ihaj dhis amino acid

I
B RABLE R0, ofARIAR el BOLOBR (0. o s
thatlm) km%hedaﬁ@mhdaﬂmltéf (TéE arhER; mmﬁen paseshopit it Eig. \/L@sand Fig. 9,

ted
respgl 'é‘f?gf aﬁe pﬁ\&%ﬁ r]g ogy as %ﬁ%ﬁ gt%t/ IQtEaIt8 ‘?%‘lr‘]@? 8égeﬂrogta esubstrate for
autdnphoiﬁherylntmﬁ ERatkerahotR&(kihdse MTfRe cellihwaust dactsponsibie fdrphesphorylation

S..su d 8- 16% gr adi ent SDS- PAGE
°fd§§aﬂw B }ﬁgggrldf't‘??&j qaﬂ‘gxﬁtﬁe anti - phospho GSK3al pha
anti body (Cell Signaling Technol ogy) (Fig. 11A).

Also, from this experiment in combination with the one of example 9 it is revealed that
phosphorylation of protein kinase N beta at position 718 is pre-requisite for protein kinase N beta
activity; all mutations tested at this site prevented phosphorylation and resulted in an inactive
kinase molecule. Insofar a particularly preferred protein kinase N beta which can be used in
connection with any aspects of the invention as disclosed herein is a protein kinase N beta being
phosphorylated at position 718 or a derivative thereof, including the derivative which comprises
the kinase domain only as described herein. The data further indicates that also full length
PKNbeta does not autophosphorylate at amino acid 718, but instead, requires phosphorylation by
another kinase molecule, since the kinase defective KES88 mutant protein retains

phosphorylation at positibn 718.



The filter was then stripped and re-probed with
anti-PKNbeta antiserumto confirmthe presence of
conpar abl e anobunts of PKNbeta proteins in the
respective immne precipitates (Fig. 11 Q The
specificity of the in vitro phosphorylation reactions
was controlled by analyzing # nase defective variants
(e.g. containing nmutations in the ATP binding site,

| As nﬁ?% %fo &b ]ﬂg PA( %shﬁﬁgr @ ac@ity oFPrdtbidkiiale NHe@ da®K aldpted into

In cas A mutation variant at am ng

a formt v/him gllows prremceqemng of axptein kijaseaN bstariahiRjters injajanjeh Haoughput
< Stef ull Iength wildtype protein kinase N beta indicates

Y at this amno acid residue is indeed the position

rk?l[tX}{l toﬁ PQI?L gﬁf(a%eg%regﬁi% MR QFRY d@t%fr&ﬂé@ V\'rhereby the

clent variants
vancms pKRemﬂd:ﬂe dhbes derfvetivesian aﬁlegly digrussed angmcglon Wlth exmmle 10,

S e ph t
wert 5 5 pSSAL08  BUASRISGA SSephok St 6 cxapgie, e ot o
a GSKI3 GRPREP haicyl Rt typicallyRanitebilissdobh ar sﬁabiasmmem suble as agarose- or
cell's nust be respo si bl é}g hos at hontcgf. 1tEhi %IA the
sephatope beagh & ey Pl Fﬁ?&ls acesy fi% GCDAF'E %o
subsh@ﬂe%s £ XK. ABRE péptiae LD &S p@ﬁmwshh ’Ihél Eirsd Fev @im@xas rthdtel of the

I's reveal ed that phosphoryl ati on of g d said
Vmwna@@:’sm ailﬁffelﬁio@i‘)f%ME N 'sbet dervaiyPsidp 36r°°ntame sal

den@a%lg%f 'dﬁl)kfh@ o lehléth g'p@ %}dtc\!lhtkihas@iql be{K'-HrQﬁé 188sse (d@BiaBas defined

i'Ssite prevente osphoryl ation and resulted in
in example Aotdry euttablertasiéowb@reﬂ%ﬁ he spgﬁggfearhqiptpmphqrxlaqegﬁ}ﬂ;ﬁtrate in the

B S SREE) BEHAE36 SRS B BBl ey

di scl osed herein is a protein kinase N beta being
phosphoryl ated at position 718 or a derivative
To thiter suof tha the mmradgaacﬁve agipropsines depiotadiin Fig d ifris s@sitive jgpough the

radl?a(ﬁl?%g? d$ rTgl%nag;)n ftﬂgfafe[ﬂe?%}x £ %lf{t}h ﬂ%%r%?&lpdtgé&g using the

MBP @k a@hqubqsmmrsybme The efificany czfahejla?im achvity ¢ansheetglien from the

e o e resb R R dge s e BBl et S MGAEAES  upon (P
incdrFdr&iddS As RAPBPRLR ﬁbﬁtm@mesamppmn 1Bothe mslengm mmsypmotem kinase

be taken fraom Fiq. assaying .t he ac
N beja g5 fel] ag theddues iRt St %%1%35&% i§11%) fpakground activit
of mpé‘c?ﬁcaidn%@ (126 13B] @R dfectid Rithithd mlkleﬁgtﬁeKBl dndtfall length TA

nhibitors into a hi gh throughput system In a first
mutgtaetpm'lemés sePeVElYi ty of a non-radi oactive screening

formate was deterni ned, whereby the various protein
ki nase N beta deri vatives as already discussed in

To GRRARSSE] 88 v bib&X FIPleRatd Rrildtype protein kinase N beta as well as the kinase

domain as disclosed herein, are suitable targets or means for the design of a screening procedure

in HTS format. The respective steps would accordingly comprise

a) generating purified recombinant protein kinase N beta protein by expression in a
non-bacterial expression system such as insect cell system (example for different
kinase in Klippel et al., 1997) in view of the fact that the protein needs to be
phosphorylated for exhibiting kinase activity, which cannot easily be

accomplished by expression in bacterial systems;



were used for phosphorylating a suitable substrate.

Such substrate may, for exanple, be MBP or a GSK3

peptide which is typically imobilised on a suitable

carrier such as agarose- or sepharose beads or on

plastic surfaces. In the present case and as depi cted

in Fig. 1 1A, the substrate 48 a GSK3-derived peptide

fused to paranyosin. The first row indicates that al

of the wvarious assays using different protein kinase

N beta derivatives actually contained said

der'vati ' (P .

i rdse t popielf df SR iy B Retaltol Ut uBPhe al incubating e
exanpl e sgbsmeteewithipurifisd proteinkinpsp Nohejd iattee pragence of rATP, MgCl, and
subst r at; h d substrate in the
presentlgggggguﬂhg&%“% X&§%§ anti - phospho GSK3 al pha

anti body (nentioned above). To nmake sure that the

non- radioactive approach as depicted in Fig 11A is

sensitiv h the radi.gactive was carried

outai n r?%i a?ri &l liof?llﬁ}ﬁnfﬁgl? u;;%trqt%?eapg;oggptﬁ dF%f’té%“ means such
using the anI‘dBﬁbdliy lﬁccp.hé)&ﬂhphc)ﬂhat(l}SKB Sﬂﬁbﬁ&}’ dpEonallin leon after serial

efficacy o@ ase i Vit aken fromthe
amount R eét°88°”6h?5§ﬁ ﬂ%n Y@EV jngpelii or Lance assay
i ndi cat egsténis é(PEﬂHna(EhﬁQ*) aRph¥ered Oﬂie[l;":}%g horylatlon s1te is bound by a
incorporation can be seen roni ures and 1

1B, the “Eﬂnmmvé%bgilw Ftibady, pde pnouay of h@untbﬁéropmnb@ttaeraguanhtated

Wel | as tyligndieBiaa flRRRER.S RONYACT i Vi ty, whereas no
(Fig.11A) or background activity of unspecific

ki nases (Fig. 11B) were detected with the full length

KE and full length TA nutatant proteinss,
ExpERRE I tindfort it P ik 6o pEenbe BT plCherp

kinase donmai n as di sclosed herein, are suitable

o N8 955 R Pl A AN g 7 e

dergodent vhammgh. yTth’drﬁrknme d@pegimme exgiressign pfPKNbetal RNA shown in Figure 3 is
ase N beta protein by

hers %%&lrrbi nant r ot e n
EXPr &8s SIS PPro 5H'Bécterial expr essi on system such

as insect cell systeni(exanple for different Kkinase

i | i el et al. in view of the fact that the
Pcpi?f&ﬁ%i'ﬁper%@déte? & Bﬁcn‘iﬂfidg FrASAR)E & hergin Sud Bt eplls jappPTEN -/-. Hela
cellsiwtdeebtaiad F¥brh Yhe Aibredan C@{S@thht&é\%hébubﬁ (A”Pé)?@Pz!H&' Irowe s described

ial systens

] E xpreSSion in bacter .
in SErBEER oAl GA0Dr EoRciatians pEw kv 1Cmsplaes &t 30% to S0%
© corfMBRYS alifg FaReia ﬁé iNfle WQD%@&%%H@ %ﬂ@rzkﬁlg?%% gﬂisiructxons

quOteln kinase N beta in the presenc
gted collsivisrs Mmawd andhgryested doléayving stopping the trypsin effect by medium.

Both cell types, i. e. PC-3 cells and HeLa cells were treated for the indicated times with 10 uM
LY2594002 or DMSO, whereby DMSO was used as the solvent for LY294002 and, because of

this, as negative control.

The resulting extracts were fractionated by SDS-PAGE and subsequently analysed by Western-
blotting. The levels of the indicated proteins such as pl110, which served as a loading control,
endogenous PKN-beta and phosphorylated Akt were detected using the respective antibodies.



c) detecting phosphorylation of the substrate by an
appropriate detection neans such as an antibody |ike
t he anti-phopho- GSK3 anti body optionally upon after
serial washes and further optionally subsequently
devel oping in Delfia or Lance assay systens (Perkin
El mer), whereby the phosphoryation site is bound by a
Eur opi um | abel I ed anti body. The anount of bound
Phoéfa% dAMiS ('L h@&? QAHART Ast @E@ﬂl‘ol yr tHeNEFRERS UFUBE 1LY294002-mediated
' uorescence anal ysis. Exanple 12: Determ nation of
Uemmhetexpre55|on | evel of endogenous PKN-beta In this
exanpl e experi nental evidence is given that PKN beta
XPI ' PI3 ki nase dependent manner. The P
'“wéékﬁﬁﬁggq’gg%ﬁlegﬁ expressi on of PKNbeta RNA shown in
Figure 3 is here further confirmed on protein |evel.

1n 1855 ofi€ el e LAY ShuaR HGRRAL Beflehidh BX MRlEdus prvbets

expebidi afiecl 241, ol ﬁxb&mﬁhseels oare fliyther reiickdnier@shlteeatnent) In HeLa cells,

.(ATCC) an rown as ribed, .in. Sternper er et
Whléhzew%ss Trghen aponed ot TR BRSSOt B Gty reduced
amoufils c&086 defecRQ%fteC48M thddemay Wit 3/Y2g40029ene 6 (Roche,

Nutl ey, NJ) according to the manufacturer's

instructions. Cultivated cells were trypsinated and

me%\g ﬁ%sﬁée éoauueyu et P1308R4sE goﬂthﬁs &5 )Sﬂﬁésﬁloﬁfo? PRN-BYa

. um cell types, 1. | s and HelLa
cells mere treated for the |nd|cated tlnes with 10 M
LY294002 or DMBO, whereby DVSO was used as the sol vent
Exafmple 13¢2BPKDOeta nctivityaequises RIB-kindses, as negati ve
control. The resulting extracts were fractionated by
SDS- PAGE and subsequently anal ysed by Western-
Recbbinbmtngildtyee PKavigdts op tlerivadvésnefi PENetkta(as tdesartbed e figares 10-11)

SRR T N
denbﬁt;&ekl%;sﬂgdﬁrﬁg &g Esxm H‘Bheréaﬁf ’gkrﬁl?ﬁrgfbg}’a%wﬁhﬁdhﬂ%dtm cach case by a
myq-ipm Rkt e hich AP fhe FpiEioR of 1] eaa? dplgrivatives

usidghnfah@Myk%ntibdyPC- 3 cel I's inhibition of PI-3-kinase
caused a visibl'e reduction of endogenous PKNbeta

expression after 24h, the protein |evels were further

For'th¢ ldgsggmgﬁ th%%@tﬁl @ft PERLbetd th Hel#ro08hdse activdy dsh hg the the immune

express r anDu ts of PKNbeta protein, this ef
predipitdtesseas @mtout;as dssaribed shnyed Half of the precipitates were subj ected to the in

vitro kinase reaction, the second half was analyzed by Western-blotting using antl—phospho-PRK
antibodies. The filter was stripped and reprobed using the anti-PKN-beta antiserum. Phospho-
p70 S6 Kinase levels were analyzed from aliquots of cell lysates, that were withdrawn earlier, to
confirm the efficacy of the L'Y294002 treatment even after only 3h treatment. The anti-phospho
p70 antibody was obtained from Cell signaling.

As can be seen from Fig. 13 LY294002 treatment leads to strong inhibition of the kinase activity
of PKNbeta, measured here again by phosphorylation of MBP. This effect was visible after only
3 h of treatment, at 24 h PKNbeta activity was almost completely inhibited. The phosphorylation
of PKNbeta at position 718 was also compromised- after inhibition of PI 3-kinase by LY294002,

however, this effect was less pronounced than the effect on the kinase activity.



amounts can be detected after 48h treatnent with
LY294002. Fromthis it can be concluded, that
P13- ki nase controls the expressi on of PKN beta.
Exanpl e 13: PKN-beta activity requires P13-kinase
Reconbi nant wi | dtype PKN-beta or derivatives of
PKN-beta (as described in fig¥res 10-11) were
transiently expressed in HelLa cells. Said derivatives
were PKN-beta derivative TA and derivative KE as

described in exang]e 10 herein. The PKN-beta was -
Theplydervative of RiN et serengs iBactiyg sontrpd apshoyagbevepand asisonisol for the

ARG orld RAGHhobiHe HGE S RbaRHor BRoBho-FRNIHAR! @sﬂﬂol %,
SIJecerlf}{/batlve‘g‘fp(ﬂll(js}l;hﬁ’g an antl}'tel g%sgt?bod)?%égp t e7t1§(P PK)

assessnment of the activity of PKN-beta an in vitro

i0as [ u r tage
Prifhfa=BeARN ik USAO, MEShIIR ) SRR B Bl shove. 1
phopp’ner,}ilq.nlonadtass appeared Ldigoetot sond exteiteaffaated byt LUZMOOZS:ﬂeatment This
s an

R o R G 1 R P e DT BHAet b Ry positon 716,

doea'ktﬁmfaIHIBQﬁna&@-ﬂeﬁdnﬂérﬂ%Hloﬁnd reprobed using the
anti - PKN- beta anti serum Phospho- p70 S6 Ki nase |evels

were analyzed fromaliquots of cell lysates, that were

ModMifnBéki-208, BRI dxberimert GhovahAt PRINGdLisaHol b&1gGyguked IWEPI 3-kinase via
LY294002 treatnment even_ after only 3h treatnent.

its @pFsssiph devshisee Frgremnt ispddy)- il Ber mertedr# din ae@vanon Tovel. These

find®igs Mitlid200that KRB PSres6Rla FpafecH &wn%&)’?ahYﬁPg%E B% interference with a
treatnent |leads to strong inhibition o I nase

hypereetiveiRIy3-kindse prtiiweey for theepsutie intéreensionguinias ibly equisitely dependent on

O T e e —

whigh erthshit xdistice effitoy on héth Ithet proteinTRKEN-bhta apd theyheleic md codmg therefor.

I M LT TR RN

tranecfdpeion lewals il eus ttmrlemloﬁ dﬁobxpfeesedtﬂmemf feeftis t®Be hldee prominent and
ase Vi.ty. e TA derivative of PKN beta
1°n%eér Lg {hﬁ 38¥?°v v & %%ﬁil}smpﬁgg?fg’ﬁbm above, and as
control for the specificity of the anti-phospho PRK
apt i body for ph ho-t hreoni ne at position 718 (P*-PK)
Th FotcdeeaiE REDPY Sc9uiug o, 41 BIESOR] HRYSBQR| bapehen this particular
insifIRAhA Gles BFefSHRRNG tHdI8MoRROY & nobtRioaBRRIR Hafolimbd &Qay as read-out,
status appeared also to 'sone extent affected by
LY294002 treatnment. This indicates that the kinase,
whi ch is responsi bl e for phosphoryl ati ng PKNbeta at
position 718, does so in a Pl 3-kinase-dependent
Ex4mpltil énLotAlizatiomyignainef RKN-betd s experi nent shows t hat
PKNbeta is not only regulated by Pl 3-kinase via

In this exper'ﬁnent the localization of various PKN-beta derivatives was compared to the
localization of wildtype PKN-beta. Fig. 14 shows pictures, whereby the cellular distribution of
PKNbeta and derivatives thereof such as PKN beta wildtype (Fig. 14A), PKN beta derivative TA
(Fig. 14B), PKN beta derivative KE (Fig. 14C) and PKN beta deltaN (Fig. 14D) was
investigated by confocal fluorescence microscopy. HA-tagged recombinant derivatives of
PKNbeta were transiently expressed in HelLa cells for 48h. After fixing and permeabilization,

expression of the recombinant proteins was detected by using an anti-HA antibody followed by



its expression |level (see Figures 3 and 12), it is
al so regulated at its activation |level. These
findings indicate that PKNbeta represents a "perfect”
downstreamtarget for interference wwth a hyperactive
Pl 3-ki nase pathway for therapeutic intervention,
since it is equisitely depen@ent on Pl 3-kinase being
regul ated by it at various levels. This allows the
an FIF0doafuigeld CinticASIRE UifiBodyVTieeh celishiwete courirsthindiE thy labelling the
effect on pboth the protein PKN-beta and the nucleic
cytogkeictel agii wigh thedpmgrhalloifipey, nore i nportant, this kind
' of activity nodul ation of PKN-beta at the transl ation
rather than transcription level, i. e. at the |evel
The ®dsuftd\fe QGRERS REFigP1QAGD 14DS RAGELY Beh& &Eﬁ/@ pREBELRELUR left side of
and longer lasting than the | npact aP t he
the duplaxsefithe picties| ievelated The picture lo€ celisorper FTHG-spasifivockcitation and the
: i pr Loy ' i on_t.hi .
righ R alo0 e Ve ARERbr, LG A £ AIGEA ediBl For Rnodamin.
phalicadin GEtetHIVE-stainingindRatiencad!s itraasfeatedvith the késpertive azompinast protein.
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vari ous PKN-beta derivatives was conpared to the
|l ocalizatjon_of wld e PKN-beta. Fig. 14, shows
As Ty e e, (o e b It RE BN pta dplisesipiadinrih to the nuclens of the

cellsPﬁ‘H@%h@spﬁB%lﬁi@ﬁisM@HuYﬁ of PERMNEBéta JUC BnPhe RINHARIR both are kinase-
wi | dtype (Fig. 14A), PKN beta derivative TA (Fig.

deficiens) are mrNORRSE £opeenirated Mithin e nupleys commgyedaogwikxpeH BKN-beta, but
[ L, hvest. i gat.eq. .
s pALE e DLV LR 4000) B bt
whidhelnckseathe Wetsrnaihal tRikd\NbEtha nvedeonld aralns ialo kingsesdqieative €sbe iFigure 9), is
cells for 48h.. After fixing and perneabilization,
esse'ﬁ%ﬁ%gll"%ﬁﬁi %?mflﬁémﬁlg'&mbi nant proteins was detected by

using an anti-HA anti body folllowed by 51 an

FI TC-.canj ugat ed anti -muse anti The cells were .
Thefs iR G PRGBS AeIBE P ligton ot PRYbES R E paflouget fipendent on is
ability fohact BO SR AHYVE Kiidkd Aboktile ald énvioBeY keSprevefocditsON 8 mithl domain.

.Figs. 14A to 14D, whereby the respective picture on
ThisdmpHcatesithat Pl-dkingse mightregilatealsodis celdardpealization. j s
related to a picture of cells upon FITC specific

excitation and the right picture illustrates the sane.
The deqturss gp die preesnt invertipoudisabesed indhee brepigictiionp thsi fefieente isting, the

otk 96h e ARl ) e, ftalel aeE iRl B bo material for
realiging ttlesi inventivh & Rniodsforms bbbt oi di n st ai ni ng shows
transfected and unstransfected cells. As may be taken
fromFig. 14A, w ldtype PKN-beta | ocalizes
" predominntly to the nucleus of the cells. The
phosphoryl ation site nmutant of PKN-beta TA and the KE
mut ant, both are kinase-




deficient, are no |onger concentrated within the
nucl eus conpared to wil dtype PKN beta, but rather
spread over the entire cell. Finally, as depicted in
Fig. 14D the PKN-beta derivative O\, which |acks the
N-terminal third of the nolecule and is al so
ki nase-defective (see Figure B, is essentially
excluded fromthe nucl eus. These data indicate that
proper nuclear |ocalizationCleimsPKNbeta to the nucl eus
is dependent on its ability to act as an active
kinase nmol ecul e and involves the presence of its
e'@fg LﬁjﬂﬁgéerN betd BF 8 frh St 6Ad RV atiiAherBdf a3 alﬁkﬁﬁﬂsﬁfeam target of
ate also its cellular localization
f eattm tPé§ lgnaSt: trathyrays preferably @mtai downsireamh cloeg) target toafgthe PI 3-kinase
g%ﬁg}&atlon the sequence listing, the clains
r the drawi ngs may both separately and in any
conbi nati on thereof be naterial for realizing t he
i nventi.on . i.n varl s, faor ere f
£ ‘Rt aroneiR it ot 2 Taeu o epate SR RE ot i fnpiiticture of o
t h%ﬁ@cfam’tﬁt ﬁ]{ @Cb\/\ﬂi’éhbl trh&n Iihd/gf prevendibn bhg dRkassd -ahﬂ/ﬁﬁfcﬁfthe manufacture
pat h preferably as. a downstream rugt rget of, t
Pl o AdiagoRe q@s@trﬁwas}w dipgnegisof 3 digsass WhareRy ﬁassdéserfedéﬁeo{ected from
or e fF@@P RBhpRing %ﬁhdé?st | M&astdhe" Ekerk Odndt RS pathological conditions
nanufacture o? medi canent for the treatrent ang
,preveﬂﬂpéﬂwéﬁ3ém@ﬁgéﬁge$hnd/or for the manufacture of
a di agnostic agent for the diagnosis of a disease,
whereby the disease is selected from the group
. corfirei sk rgeading do slaimel as?athaecterseddnghatrmotaimykinase N beta has an
gg: h\%laog' ga' qﬁeg&daécbr%ﬁ}? to Oﬁ@'ﬂ?o J, aheag?oaén b'8bank entry PID
C hag7at9480 08 éatabank ichiag giil009489 okl pagt e déh\kmtzathhmf. an
am no acid sequence according to SEQ I.D NO. 1 or
according to databank entry PID g7019489 or databank
. entyse ¢f a AK18480id dodingpfar brofein ditwsevNtber ok hefr@fent ér a derivative

Use. of cleic acid, coding.for_ protein
botlyereqf Tof e, ratrasalt 24)/OSPrRIYRDS § B9 Spt foF Gje Tpppuifacture of 2

t r e@hgiB&tic @@ﬂt/ fof tHér(Eé@Bﬁé 6fa Beale, WHBAAT ThAHigéa8¢ isfRlected from the
the manufacture of a %nostlc agent for the

di a@ﬁ%v@wn@ cap%%geet & cassrstang apy pathelagicdl conditions involving
sel gepeslifnh y. group conprising cancers,

netastatic c ncers and any pathol ogi cal conditions

involving the Pl 3-kinase pathway.

The use according to claim 4, characterised in that protein kinase N beta has an amino
acid sequence according to SEQ ID NO. 1 or according to databank entry PID g7019489
or databank entry gi 7019489, or a part or derivative thereof.

The use according to claim 4 or 5, characterised in that the nucleic acid is a nucleic acid
according to SEQ ID NO. 2 or according to databank entries gi 7019488 or NM_01335,
preferably NM_01335.1.

The use according to any of claims 1, 4 or 5, wherein protein kinase N beta is coded by a
nucleic acid according to SEQ ID NO._2 or according to databank entries gi 7019488 or
NM_01335, preferably NM_01335.1.



5. The use according to claim4, characterised in that
protein kinase N beta has an am no acid sequence
according to SEQ ID NO. 1 or according to databank
entry PID g7019489 or databank entry gi 7019489, or a
part or derivative thereof. 5 The use according to
claim4 or 5, characterised i 4 that the nucleic acid
is a nucleic acid according to SEQID NO 2 or
according to databank entries. gi 7019488 or NM 01335,

pref er abl 3 .accqrding t of

01 Thiiictorbiye 13 Stagp &, whireifyl BRif Fg stnRfos. Pu Y dogeneracy
codethe Rynetic codech@ild helditeas ﬂxamdcleg atid abkgecified Mclaizh r
according to databank entries gi 7019488 or NM 01335,
preferably NM 01335.1. 53 8. The use according to

cl ghBuds ackhiBi@its ahi 6f 1Y gieee&n@&m&lsswﬁefeﬁq&e n\m}@lc 54 sequence is a
t he degeneracy of the genetic code woul bridise to

t haugleie F@uem&dvfacfa@/b@s@eﬁ yridgrstiipgegy caanmtmns % themslejpsasid sequence
ac

el Bt Bhch BNk 1] SEQRDICIN PlacEbrtioito MR rled i 7010488
hy lor NM_9&33 Suprtéeratdy NMi e Bid5.Londi ti ons to the nucleic

~aci d sequence or part thereof, according to SEQ ID

10.

NO 2 or according to databank entries gi 7019488 or
NMTh& 335 acqpidihgrtabdng dfMhe Thidns 2. tol 9, cHdtertarized ac den dhadisease is

o B3l 5 B PRt o S B8 ek BrEfl, show an

11.

12.

13.

| N\iYra48ell dgBreSaiidibehiabiBaes 6r dr@6ils BT EMtaGthge\tiings. Show an
i ncreased aggressi ve behaviour, or are cells of a late

stage tunor. 11. The use accor di ng to any of clains 2
tohd use/»ie@&raing tb Sy SHELASL td £0, WhbRIPihS HRERe Istme stagtumor.
A nethod for The screening of an agent for the
treatment and/or prevention of a disease and/or for
they FRAA 25 iHE §cggénn§ b 6 £l 54 Pth@ dePEncf/&epreventlon of a disease
i aghosi s of I sea ere t I sease 1S
s elapdbefir theomartufeshyge oﬂ p deengstip sgemg fwxath@ diagnosisetf astiseasec whereby
ca ers anda pat hql o caI condltlonsmvlvm
R BRREEoE B Polp sofonind baREs MR Pabs and any
a (patmdlo@ahle;oﬁdmpﬁnjmdolvihk tnerRI\szﬁasg pathwex@ngsisingithe steps:
system for protein kinase N beta and/or a system
detecting the activity of protein kinase N beta; c)
cony) act prgidaig 4 Hadidardbdpsundconpound with the
expression systemfor protein

b) providing an expression system for protein kinase N beta and/or a system

detecting the activity of protein kinase N beta;

c) contacting of the candidate compound with the expression system for protein

kinase N beta and/or the system detecting activity of protein kinase N beta;

d) determining if the expression and/or the activity of protein kinase N beta is

changed under the influence of the candidate compound.

Method according to claim 12, characterised in that the candidate compound is contained

in a library of compounds.



ki nase N beta and/or the system detecting activity of
protein kinase N beta; d) determning if the
expression and/or the activity of protein kinase N
beta is changed under the influence of the candi date
conpound. 13. Met hod according to claim12,
characterised in that the candfdate conpound is
contained in a library of conpounds. 54 14. The

nmet hod according to claim 12 or 13, characterised in
that the candldate compound i s selected fromthe group

ldof Theqmatbed sacordingiie siis 18 O ei Dargiepesstin dhat thespudidatosompound is

ant depodiefomaftlel Gl n@giclag#g%q RBA mﬂlﬁgl c%grﬁ)r%gdﬁ%tuﬁe proteins,

nat ural conmpoundsS ahd ecu

ac cortidpdigs, enticglingspfunctionalmacleist @tdssmualrcotdanncb land small molecules.
functional nucleic acids are selected fromthe group

whi ch conpri ses aptaneres, aptazynes, ribozynes,

15spi Egeinethod accoatitg ®eriam B, chomtedised in thasthafahctiomNAucleic acids are

16.

_m&e@wm‘tqﬁ dhegg

17.

18

19.

20.

ot ei n ase N bet or a part or
dor SRR A Jiort 8 E0P WiE Gmniot Sete s, APy Fogyiges. spicgelmers,
der intiadnisy eligdnaciestides adi STINAOr protein ki nase N beta as
target nolecule for the devel opment and/or
manuf acture of a nedi canent for the treatnment and/or
pr eugNdf Rt fiinade NibeRdS 8 ﬁ%"t‘ df &drivhie tﬁ&@o g}& ACAYE 8ci@br a part or
a di agnostic ent for the diagnosis of i sease,

Og eepsléng dors pratein egmﬂ&eol’ﬁ tbh@ g% danget molecule for the
ot F bR ABEE e AEDES rh iR e Wit mor provention of
pat hdisgase alﬁ/orTﬂoethﬁsmnafacmmﬁagdmgnosﬂuaagenﬂ_ﬁr the d1agnos1s of a disease,

[ h iLcament and/or th
i SREHE 18 ekl b ke Bl R Hor g franegh, metastatc cancer
s eI aitangl pﬁmolngfrciﬂ&ogchﬁm invoiying the PJ 3 &idasOpudhves,.
pepti des, anticalines, snmall nol ecules, antisense
nol ecul es, aptaneres, spiegelners and RNA nol ecul es.
18. Thehae usc@rcaﬁmmhmg 6} éhaticetiisadliA that hﬂfrﬁéa&cﬁfdeﬁﬁdldloﬂ the diagnostic
that the agent interacts wth the protein kinase

bet28°BY COMYTIFT 2By 280y (KFIRL Pesql9riadeBem thy erqype C%@smg antibodies,
ac CRYpHEaY aktitaBhed] shall’ moREAER ahiPchOfolefulés BtathBRs, %ﬁfégélmers and
intefacts with the nucleic acid codi ng for prote|

ki NAYAI mojserlgs.of a part or derivative thereof, in

particular with nRNA, genom ¢ nucleic acid or cDNA

for protein kinase N beta. 20. Use of a pol ypeptide

whi Bie isetasending toveleim pY,chedateksedds @Jd&lﬂtaeagntantemcpamh the protein

or 19.855 \@ﬁéﬁ/ Sta part or derivative thereof.

The use according to claim 17, characterised in that the agent interacts with the nucleic
acid coding for protein kinase N beta or a part or derivative thereof| in particular with
mRNA, genomic nucleic acid or cDNA for protein kinase N beta.

Use of a polypeptide which interacts with protein kinase N beta or a part or derivative
thereof, for the development or manufacture of a medicament for the treatment and/or
prevention of a disease and/or for the manufacture of a diagnostic agent for the diagnosis
of a disease, whereby the.disease is selected from the group comprising cancers,

metastatic cancers and any pathological conditions involving the PI 3-kinase pathway.



21.

22,

23,

24.

25.

26.

27.

thereof, for the devel opnent or manufacture of a

medi canent for the treatnent and/or prevention of a

di sease and/or for the manufacture of a diagnostic

agent for the diagnosis of a disease, whereby the .

di sease is selected fromthe group conprising cancers,

met astati c cancers and any patol ogi cal conditi ons.

i nvol ving the Pl 3-kinase pathway. 55 21. The use

according to claim 20, characterised in that the

pol ypeptide i s selected fromthe group, which

conpi§ WERcemding fyrlaign 3¢ shaectedscgdtinithnt erpobpeptidsds selented from the
a Pgbhp, WhibeEdniRHsky EntivbfiRE %Eiins@%fl)t&g hYREPK ¥L8S ol Pg'k Plgderivative
protein kinase N beta or a part or derivative Phefeof

22 . theggef a3k pelypeptides binding grotkin kinaselN detaot 8 part dihdepivativel thereof.

ki nase N beta or a part or derivative thereof, for

t he devel opnent or nanufacture of a nedi cament for the

t r ellsereid nenlelé acid whidviaterictnwith peotelh k@aseeNebeet 6 a p@t or derivative

t he, manufact ur f a diagnostic agent for the

i Seas 4 BF Eveiprried of HERBIEty Tt meriemen o the treatment anc/or
sel gevatioh bDIMistie BidIdHYof MiERfdng FbGire FMCRAghostic agent for the diagnosis
net ast at.i c cancer.s agd,any pat ho condi tions

Iq?ical .

i NVl ¢i HiFasheVisreby. liendiswisg 4t flgsted fpm fhe, graup comprising cancers,
ac CRMLAEEL dalcdrd AldBng Path6IdBIcACIoRiiSRAnYdlvih Y fle HIR&inase pathway.
nucleic acid is selected fromthe group Which

conprises aptaners and spiegelners. 24. Use of a

nucyfd ﬁsfeaaﬁédiidiﬁ:b kd* aaiE‘f'Ef, rcE&h&gm:ehﬁh thaf'thG lnﬁ&l%ic 3¢1d9s selected from the
coding for profeln kinadse eta or a part or

der group whish comprsss apthmers ahésplegeghapnent or manuf act ure

of a medi canent for the treatnment and/or prevention

of a disease and/or for the manufacture of a

di adswsifta mclefgeid whiok irftdractslivith a@atisic @tid@oding Gfeotein kinase N beta

wher eb he.di sease is. selected.fromthe 0 .

c on“%r ri él“%&r Qexiy Etévrest,gerﬁ%ft §’§ ttﬁ? ?%Velf’gﬁ‘&tgr wﬂfag%e of a medicament for

pat ﬁelmgﬂmzmt mﬁicﬁrweﬁﬁm bf% dis¢ase gn@./FlefoPm'lzeélﬁaiﬁm of a diagnostic

pat hwa . .Jhe use_acgcording to claim 24,

ChetEF) B 185 dLaBRONaf & ChASaenPOIERBY ChegCIRRAEH & EceRisdpm: he group

an coMprisiRtaRced, nboRtaE eaidefond %n* bRAGY B 2BE4iR6ns involving the PI

si RNA, 26. The use according to claim 24 or 25,

chat-kiees By n that the nucleic acid coding for

protein kinase N beta or a part or derivative thereof

is the cDNA, nRNA or hnRNA. 27. The use according to

anyTls use acondinggotcbaime4, whameetemsed fie that dheeinteracting ggcldic acid is an

bet . cl gi [ j for protein .
R0 BiiedrifleoiCd BbEVAEAIAOGRNA

escri

ki nase
to 11.

The use according to claim 24 or 25, characterised in that the nucleic acid coding for
protein kinase N beta or a part or derivative thereof is the cDNA, mRNA or hnRNA.

als e one ' any of clains 1

The use according to any of claims 16 to 26, wherein the protein kinase N beta and/or the

nucleic acid coding for protein kinase N beta is the one described in any of claims 1 to
11.



56 28. The method according to any of clains 12 to
15, wherein the protein kinase N beta and/or the
nucleic acid coding for protein kinase N beta is the

~one described in any of clains 1 to 11. 29.

28.

29,

Phar maceuti cal conposition congprising at | east one
agent selected fromthe gr oup%pcorrpri sing protein.

ki nase N beta or a part or derivative thereof, snall

noThe method acqordingitot ang @f viiatos §2rtotl8j whekein deproieindtimaseN teta and/or
part or.derivative.thereof.or wth.a nucleic .acid .
Codtqettitiol] B ok PRASE kgt b3 55 BeriBed f any of clams 1
dete vati ve thereof, antibodies specific for protein

ki nase N beta or a part or derivative thereof,

pol ypeptides interacting with protein kinase N beta

O PRaBfbdutiehl Suthpositioh VEdmpHRME Ot ledst Nuke! fleht 8édHed @i the group
for protein kinase N_beta or a part or derivative

t hEpPmpHsing, peqtein ckinwse g beta oF A Path Prvderiyatireotheraqt. ksmalk aolecules

N %F&@ctﬁfﬂ with f8feln 1fasE R de¥Pbd a\e’é:‘arttop ﬁéﬁﬁiivé’{heﬁgfl)% a nucleic acid
acids i nteracting with a nucleic acid coding for
pr coding fori protsim Kindsethhbetr o apartt orgierivaiviethereafe antfhordizs Specific for

i { LG8 t abl | _
o0l 3R B05 UBHRRE AR ko BEGRPRL SRR}t et
a dimesNebewharepart ort degivaliveecthereof] s naelkie atiddoliingrfot frétein kinase N

D DABoE PRSP AR A BHESS RS I EIEoBE 510 PRUCR Knkse N beta o

30.

patahysayor Epivaticre! ther@6ef éihucldi hdlgd Bitdracink ithO4 ndcldic SRAS@ding for
or a condition which is selected fromthe ?r oup

compriPRikingse Binst 6r 2 REt 95 LR Yol Ve Hireeof.and i legpyone pharmaceutically
patabhRBleCairiet, Préfirabl9 By thoyfelenkiBe akdd6r the readmbit 028 Bisease whereby

pat hway, conprising at |east one agent which is.

seltedisesse isoselacted f5emo dhe STOBPPPMBINEE pAIGETS] MetRstaios eankers and any
be RAhditOks il iNatd \p;at]g]%g@ f ti bodi es
spg’g’fh?{ogé?lorﬁ&gr&gst elﬁﬁ"égnaese N etgt%vr@; part or

derivative thereof, polypeptides interacting with

pr gt.ej ' . t It s B vat.]
0 B5E5P AR R el B A g e o
c octomgrifing camcers,cmetadtaticaancels dndtaay pathelopiagltconditions involving the Pl-

derj yative t hereof, .nucl ei,c acids inter.actin i t.h

o Ot BRSSP HONSY: NOBIBFiRbE, L J45E PP Bl GG Hin FaRY the group

NUGbipfisifE pfblein RiraselN thetiCorVd pdit 6r defivativel therasf] Antibaddict gpecific for

for protein kinase N betg or.gagart or, der.ivative, ) .

t héTJER, bS13ar §iRaT LY dgtvafivelereef, Bolypepkifes dBisrstipgwith protein
kinase N beta or a part or derivative thereof, polypeptides interacting with a nucleic acid

coding for protein kinase N beta or a part or derivative thereof, nucleic acids interacting
with protein kinase N beta or a part or derivative thereof, nucleic acids interacting with a
nucleic acid coding for protein kinase N beta or a part or derivative thereof, and

optionally at least one other compound.



