USE OF PROTEIN KINASE N BETA The preset invention is related to the use of protein kinase N
beta. Modem drug development no longer relies on a more or less heuristic approach but typically
involves the elucidation of the molecular mechanism underlying a disease or a condition, the
identification of candidate target molecules and the evaluation of said target molecules. Once such a
validated target molecule, which is herein referred tp also as target, is available, drug candidates
directed thereto may be tested. In many cases such. drug candidates are members of a compound
library which may consist of synthetic or natural compounds. Also the use of combinatorial libraries is
common. Such compound libraries are nerein also referred 10 as candidate compound Tibraries.
Although in the past this approach ¥s groveiTiohesReeesstalat is still time and money consuming.
Different technologies are currently applied for target identification and target validation. Still,
numerous TUMOUTS and cancers are a big threat to human health. Th order to create sarer and more
powerful drugsRayingdassnsidrpitacisit isnecaatany R 4B baRoUt target molecules which, upon
being addressed by appropriate compounds, may specifically and selectively be influenced in their
activity or presence. Because of the preferably selective and specific interaction between the .
gpmpound\g@ﬁ&ﬁh dﬁegv&ga;op@@ﬂt@ w?gaﬂe&ﬁa@efdru%@@@ﬁh@ﬁ@ﬁhﬁb%@fﬂ@ﬁ%ﬂ%%@ a )
isease or, diseased condition such as, for example, cancer, turnorigenesis and metastasis, may be
fiuncod S 01t FHCBHRR Sheo RO oy ARGEAPINE (e SaBl COTRR (o STRNOTRAGE The
problem uittetificuyicheo D resdidiinversio molasuthe refbtbd e yatoatide aftsagetagsicinitesulindador
therapeutiggnpryaachesdidisisament abiliadaenesin-and.oaneal fhwas 8 lygioghiem
underlying the present invertion to provide a target which Is involved in hm%or’lgeness and metastasis.

The problefndiatss vins irthpese manberebelid s omwar irres fish dspeerisdates ssemotmpboteds icinase N
beta or a fragmaniongaryativethergotasR: doVaRIRAM RraaLefi tispbadsnass pathway. areferably

as a downstream drua% target of the PI 3-Icinase pathway, 2 . )
combinatorial libraries is common. Such compoufid libraries are herein also referred to as

candidate compound libraries. Although in the past this approach has proven to be successful, it
is still time and money consuming. Different technologies are currently applied for target

identification and target validation.

Still, pumerous tumours and cancers are a big threat to human health. In order to create safer and
more powerful drugs having less side effects, it is necessary to know about target molecules
which, upon being addressed by appropriate compounds, may specifically and selectively be
influenced in their activity or presence. Because of the preferably selective and specific
interaction between the compound, which may be a potential or candidate drug, and the target,
the target’s fumction in a disease or diseased condition such as, for example, cancer,
tumorigenesis and metastasis, may be influenced and thus the disease treated or prevented and

the diseased condition ameliorated.

The problem 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 a downstream drug target of the PI 3-kinase pathway.




The problem underlying the present invention is solved in a second aspect by the use of protein kinase
N beta or a fragment or derivative thereof for the 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 PT. 3-kinage pathway. In an embodiment of the use
according to the first and second aspect of the present invention protein kinase N beta has an amino
acid sequERegrabeal ding:19isE Bd Bridex: nosmiceordioy ¢0 thatabeuik anieytBIDIgE QEMGHasglatabank
entry gi 7019489, or a part or derivative thereof., The problem underlyin éhe resent inventjon is
solved in ffdﬁggﬁ c&b@ ﬁ?@rﬁ%ré\% é{% ﬁﬂ’%fgf% %r&%fg{%g ?onrlaﬁlro é;#]ﬁr |qﬁ %é’s)ﬁ%cé"fg,a?)tr Srfé ment or
a derivativedimretcdidiotipectrasionertt adistescpnal/enfioriof madifectse: afid/drfopttie apanftachare of a
diagnostic . for the diagnosi ise r g? ﬁ i a%;e from the group
comprisinSﬂlc%?r(%—gré,tI %e%%%fc%%ﬁé@gg%%%%ﬁh% ggt?cga cl%%?&?ogrs I vgﬁg\% 5‘ 5811% ?&%E?hase
pathway. Thctastediniseatienemdoithpaieel et eiindiionhivalrinashe Rt dfihespraderminvention protein
ldnase N beta has an amino acid sequence according to SEQ NO. 1 or according to databank entry
PT!) g7019489 or databank entry gi 7019489, or a part or derivative thereof. In another embodiment of

the use adBdRIFBPRSIRE A Hec eetHngtastis: veriorr tradrrierscod dhy iRresei dravenkion
accordingpie ek @iiEsNQ beohacerrdifitotactibiahasnis enttiegigy (0 S84BHONNM 013k rprafesably

NM_01335.1, In another: mgo iment of the use accoggjn the an of%}Ee aspects of the present
invention Mﬂgg%ﬁ B ?é%l%o ég}ftﬁw% i€ |H93%C%C(§)|rd?ﬁj ¢ 5"?8 Iﬁ&e’f according to
databank entries gi 7019488 or NM_01335, preferably NM_01335.1. In a preferred embodiment of the
use accorg the thir gf he pr S H{'iﬁv r}‘tg (mg Qﬂﬁ} i gi uence, far.the
degeneraggp %QP%%% %jnér%éj%r (%Boge%bvo%%%g%ytﬁll(%zé to%‘le E}E}\/entive ngéﬁccggggslﬁ%ectﬁ%%g third aspect
of the presgeist ¢adingtifm protein kinase N beta, or a fragment or a derivative thereof 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.

In an embodiment of the use according to the third aspect of the present invention 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.

In another embodiment of the use according to the third aspect of the present invention 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.

In another embodiment of the use according to the any of the aspects of the present invention
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.




3 In a further embodiment of the use according to the any of the aspects of the present invention the
nucleic acid sequence is a nucleic sequence which hybridizes under stringent conditions to the nucleic
acid sequence or part thereof, according to SEQ JD 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 any aspects of' the present invention the disease is characterized such that the cells being
involved in said disease, lack PTEN activity, show an increased agTessive behaviour, or are cells of a
late stagefiunTofhb? anibederRieiefiad mb@ﬁiﬂmﬁ@tt@fmeauwmmﬂmst@ﬂb@ &bﬂé@bﬁﬁﬁ@@ﬁi@éﬂhe

present inyention the d sease is a late s age tumor. The underl resept.invention is
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of a diseathe amdéor dmdtlsmmao;m(mqwtetmf@ﬁhagnuimg &g SROIDINE dlagmasisrdifig tiskdésdenkvhereby

the dlsea%ﬁtg s eﬂ%é@%w MR %?éﬁ%ﬁ%\mqﬁ 5? {netastatlc cancers and any pathological
na mprising

conditions |nvol ing the PI se pathway ¢ e steps; providing a candidate compound,
b) providing an expression system for protein Idnase N beta and/or a system detecting the activity of

protein '<klase MbRIA - caNARHRE AL the saidifate:Camar znééﬁé@%!%‘ &?%@’b@é@éﬁ'%@ﬂé&%@h@or protein
kinase N beta and/or the system detecting activity of protein kinase N beta;
disease is characterized such that the cells bemg involved in said disease, lack PTEN activity,

show an increased aggressive behaviour, or are cells of a late stage tumor.

In a more preferred embodiment of the use according to the third aspect of the present invention

the disease is a late stage tumor.

The problem underlying the present invention is solved in a fourth aspect by a method for the
screening of an agent 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 comprising the steps:
a) providing a candidate compound,

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 expreséion 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.




d) determining if the expression and/or the activity of protein kinase N beta is changed under the
influence of the candidate compound. 4 In another embodiment of the method according to the fourth
aspect of the present invention the candidate compound is selected from the group of classes of
compounds comprising peptides, proteins, antibodies, anticalines, functional nucleic acids, natural
compounds and small molecules. In a preferred emBodiment of the method according to the fourth
aspect of the present invention the functional nucleic acids are selected from the group which

comprisedaptammerasbeditazyoe s inetyh escapiag elrier foantispsscodligopusipotidestaadisiRNA, In
a further %%nef(%r d embodilzrg?ng ec?fe ctpe% @eth%qe accgrd{i)rt] 1};{gstheo o%rth a‘i{)ect of the B%resen invention
A mér’r for protein IEiRaSeT BEtS TR s e ribed in

protein Icinase beta B the RiEI&Ead o
connectioproditinsangntitivdicaspaticeliths piestionaivention. Ehidsprobieni wdeybyinds thedressint
invention 3 solyed in a fifth aspect by the use of protein kinase N beta or a part or derivative thereof
and/or nucleic acid or a part or derivative thereof coding for protein Icinase N beta as target molecule
for the development and/or manufacture of a medicament for the treatment and/or prevention of a

disease apgios-{ot,1be manuiaciirerof ansliagaosicagrnb ek thediagpasis aha sliseass whskeby the
disease is selected from the group comgg%@%cancers, metastatic cancers and any pathological

conditiond BRI EhEUSIe: RaHiseE PR B BRI R OFIRESES ARLERSTeh g R THesfifth
aspect of it praseRrRbismaniiey) ihaseesicamaniatidrtiesiiagnostic agent comprises an agent,
which is selected from the group comprising antibodies, peptides, anticalines, small molecules,
antisense molecules, aptameres, spiegelmers and RNAi molecules.

In a further preferred embodiment of the method according to the fourth aspect of the present

invention protein kinase N beta or the nucleic acid coding for protein kinase N beta are the ones

described in connection with any other aspect of the present invention.

The problem underlying the present invention is solved in a fifth aspect by the use of protein
kinase N beta or a part or derivative thereof and/or nucleic acid or a part or derivative thereof
coding for protein kinase N beta as target molecule for the development and/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.

In an embodiment of the use according to the fifth aspect of the present invention the
medicament and/or the diagnostic agent comprises an agent, which is selected from the group
comprising antibodies, peptides, anticalines, small molecules, antisense molecules, aptameres,

spiegelmers and RNAi molecules.

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 mRINA, genomic nueleic acid or cDNA for protein kinase N beta.




In a preferred embodiment of the use according to the fifth aspect of the present invention the the
agent interacts with the protein Icinase 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 kiinase N beta or a part or derivative thereof, in particular with
mENA, genomic nucleic acid or cDNA for protein kifasn N beta. 5 The problem underlying the present
invention is solved in a sixth aspect by the use of a polypeptide which interacts with protein kinase N
beta or a Jant protiémvativerthiene dhdqrthend éveloiiment iveibmufactiste afmecnédichmest tar she
veatment gigienRievaRticheladiseRRe A RLIe manfade ol adlagnosic adept gt the
diagnosis sease, W ereﬁyt e disease Is selected from the group comprising cancers, metastatic
cancers afgvaleypethetcylosfaonttid sty tHer Phe3tkpimsst padiwayehsmive otbodisnent of the

use accorgingniorthersitih - Aspect Ob e Riessnkinentien e &Q@f{%‘éﬁtigiﬁe@%ﬁ_@g@%%% the group,

which comprises antibodies against protein kinase N beta or a part or derivative thereof and
polypeptiddiseAiading Bt FPRnEe S T Bet e s BE 8F HerRavE s crasr T A prsbrethale@etlying the

present in¥giiaonisisAKas:itha BEVaHiasa sr@Gily the use of a nucleic acid 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 bf ardiaebsémaite rfbihthediseasatisgsele die dsirdmatipecyrofipheopagrsinheanioarshénetastatic
cancers and.an thological conditi involying the Pl 3-kinase .pathway. In an mbo(ﬁrtl)e t of the
e acoord L R A e S R o R
group which eariprisederipatinsetscaenf spibgelyneptides binding protein kinase N beta or a part or

derivative thereof.

The problem underlying the present invention is solved in a seventh aspect by the use of a
nucleic acid 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 volving the PI 3-kinase pathway.

In an embodiment of the use according to the seventh aspect of the present invention the nucleic

acid is selected from the group which comprises aptamers and spiegelmers.

The problem underlying the present invention is solved in an eighth aspect by the use of a
nucleic acid which interacts with a nucleic acid coding for 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.

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..




The problem underlying the present invention is solved in an eighth aspect by the use of a nucleic acid
which interacts with a nucleic acid coding for 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 front the group comprising cancers, metastatic cancers and any pathological conditions
involving the PI 3-kinase pathway. In an eubodiment of the use according to the eighth aspect of the
present indertioribesntedicting sfutleicacdsiang dntise asbilohgoru oehtidesanibazymienathd/or

iRNA. | FNer: [ . ' t jahtk t of ti tion th
Pucles achl e o ot R B S e e e P e

IUIRNA. IndAERbBbdiment of the use according to the eighth aspect of the present invention the
protein kinase N beta and/or the nucleic acid coding for protein kinase N beta is the one described in
connection with any aspect of the present invention. The problem underlying the present invention is

solved in ahftSPARMERERY o BRARACeIIRE LofBiehibrmssinidhiPmema st eREcageaPseiiated from
the group eamprsiBgPLaEN keaseibideia esampeliordeivativedhereal ismalbrealesHssinteracting
with protein kinase N tfgta or agart %ggerivative thereof or with a nucleic acid coding for protein kinase

N beta or goagﬁc PYEHATVES e%ff r%fiﬁssa’%é%"% Bic for protein kinase N beta or a part or

derivative thereof, polypeptides interacting with protein kinase N beta or a part or derivative thereof, a
nucleic acigd cading_ for protein ldpnas t rivative thereof, nucleic acids interacting
with proteifl% gjé}ng‘%%%%gpg% §¥Qc%Qrfé%%%‘%t)ﬁeqrgeﬁi‘(%gn%&e%néci & ?ﬁftegya%t r'%arvrﬁ Ceéllﬂr?&{cleic acid
coding for Wﬁﬁ@n&wﬂﬁi&m@&m@awm@érwm thienetife anmlapwasimpmtammiﬁally
acceptable,garger, pretarabiv v hapiey SRUALANCYRE e teallenh ohadispase Wheteby. the

disease is selected from the group comprlsm%} cancers, metastatic cancers and any pathological

conditions RAVANiAFFIE 181 BkRASE Palthav BYC TR HfopneeL I duoteig rass AEEREINTehABH & solved
in a tenth. aspeabyHitiar ihsdiaastesisation Rbridizease NrrweRditan whirkisisrlested from the

gaup comprising ¢ancers, metastatic cancers and any pathological conditions involving the P]-3 kinase
Doty CENBFINE AP RS B B ECR oS DLTGA A HEFH g BTN ARG Kase N
beta or a padiog derimataie RieseolY dstibadiesagpecild fafi v dhetnolfinadeidi\Nabigtaineaqarng erdderivative
thereof, Palygenidesnieiacting Wi PIoiein sinase Nbeta oraspartor derhiafve leregh i
polypeptides interacting With a_nacleic acid co ing for protein kinase eta OF & part or derivative
thereof, nuasisiccadis ifserpoticiy Withgsroletreitinase Nutheva deavphire oihehenl/ative thelesst, engcleic
acids intergglingwith AHGRic,aci caring fRLeriginkinase,NRAIR AR 1Y dethuative,thgreof, and

optionally at least one other compound. . ,
disease whereby the disease is selected from the group comprising cancers, metastatic cancers

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

The problem underlying the present invention is solved in a tenth aspect by kit for the
characterisation of a disease or a condition which is selected from the group comprising cancers,
metastatic cancers and anmy pathological conditions involving the PI-3 kinase pathway,
comprising at least one agent which is selected from the group comprising protein kinase N beta
or a part or derivative thereof, antibodies specific for protein kinase N beta or a part or derivative
thereof, polypeptides interacting with 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.




7 The present inventors have surprisingly found that protein kinase N beta, also referred to herein as
PICN beta, is a valuable target in connection with cancer and tumours. More particularly, the present
inventors have discovered that protein Icipase N beta is a downstream target of the P1-3
IcinaseiPTEN pathway. Even more surprisingly the present inventors have discovered that protein
kinase N beta is linked to tumorigenesis and metastasis. Particularly the latter effect seems to be
strongly related to the loss of suppressor function, more particularly PTEN tumour suppressor function.

As will be shopasinihe exarples. erpirindgirasedvnaeiionh Rmae resuiatad ueder.aanditiens where

PTEN which _is an inhibitor to the PI-3 kinase pathway, is not active. Due to the up-regulation of protein

Icinase N BetaTHO TR & REHUE A 2R R GRRBRUIPB AR SARMA SRS e Mese matksaladvatie
behaviourmegimigratiorahhehdvoousrclitia messntkiabanNrivhiteraafopreigiakinase briwgi@isa suitable

means for cor;%r&llf%%me&?stati%%gd m(i)grationalsbe avjour of c%lls an thisgis a auitable #;u ans for the
treatment O TUMOTS anktl CANCErs, More particularythose timors and cancers wWhitH 4re static
and the c&i@@wﬁhi@a%kﬂobvta is_nétabtéti‘o.ammmmtmm@h@yiﬂwmm@rd}@emlIgfﬁeeferrgd to
herein as ihedieeaeeangeseinethaiPl:obasidiraasercandiian.asangahobhgiein, fe disease
as described herein as well as the diseased condition as described herein also tomprise
tumorigenSHBraTe niEnaeasiAs THIE Bspihosvpaitidhifatyasnissserelieadgassatidstrial herein and
those diserggric@nditionsRsdassrbedmerRin ik heiseis: iy alved NGk Hlasrsessdodiseased

conditions are PTEN neg‘?tive which means that the tumor. suppressor PTEN is not active or has a

reduced I&FEVET DGRy TRHP IR A5 HOGTH FIRTHh oS s RS sl hRTEIP YRR BI-L8H7498 pathway
is in genersdomepividicihBesid esinatastaiicsiumotehavinntiadan dinbeieschelongs teithisdkind af
diseases and.diseased conditions, respectively, Therefqre, cells, particularly.those which are involved
in the diseaénselg(%u?%?greé)sfggfcgglr?d%lgﬁsgﬁgbs%ﬁt}(éadahg?le{%%nrg%%ﬁcf?rarcé) %erﬁ%tﬂ% %“ér%nd
suscept.ible}t@:mmbhmmubwé @hilfg#tbﬂnisdg of sattible isx@m_m”«asttm mmmr@imnem activity
of protein kiagss 6= dieiospactum R i xalked aacoilidRaticnts Whass Al re

characterized by a preferably hyperactivated Pl 3-16nase pathway; including but not limites to, either
through arfisiificaiisteeriasedon Bizseinssldrbsding corbone tanertherdrzelitadspmanahep110,
Akt) or areiRIEN pegative-ar hadhayesellsiahich areRibENnegativs: Bardicularly itthese cells are

involved in the disease as described herein or in the diseased condition as described herein, can

advantageSESHPRL fEsRdasiRElsat Bgliseset aRdHith i STHH LB erSterrPRsRA
reduction airtteei jeassicripti anetestadioraiishpdivepafihdansiabendisesasdhaserzynbat Gieadtiviy of
protein ldnase N.beta. Withaut wishing to.be,bound by.any theory, the latter aspect, i. e. modifying the
activity of 8S%r%1tse%s dln%oéledg ﬁlmg batset%gissc%%g %?reeé%ﬂt ngg é}"r\eiﬁesglig;j"h]fl‘é??t1 e’e?i ih%/egﬁf%lré]isr? F&tatfbn to the
characteristig i Riknditheta areaRSEN thegaties emizipin aiemec theitytiof ﬁmmbatppc@scalgd‘m igprand
down-reguleted dnle agiabiyAPYIRANaISL &s&qgga%ﬁsgr%ﬁ%%&&%%wms%%%m@geously

be treated using said drugs are those who suffer from cancers which have a high incidence for loss of
"TEN funcfioA; ety | e rgerpl oSS aRtsiies metagitionBBITR its prathadet. NEaRegsights into
tumor supBegsisIo NP HENISHP RIS SEestiMaifopnalien Ryiasiaining e RiipsaRIRRSEIdE:Ls,
3-Icinase/AKT pathway. Proc Natl Acad Scj U S A 96, 4240-4245; Alj, ]. U. (2000). Gatekeeper for
endometriBATHEBTENGINGR SThiBresssh Gahe LI Rai CRREr GaXTE2" B64¥BHrd MEEHFBTEN
correlates wiihhircscte aggrassie andeptildsivethetrasinemithe dagpietivedtioforcdeliss Behause of
this, In preferied embodiments.ofhe Brasenrinventian iose dladnasic agentsaich may,ajso be
used as analy?lca 16018 or means in connéc loh With the Various aspects ot the preserﬁl invention, and
therapeutidagedisgie sptotivetiosirantet peprmieiRiaticbyN brefsrebly bokstacitidts¢ Slinkitaerefore,

can be usegl far any tamar Rravideghihat the afgrementionss AaeALiSe s Mey fanel gt PTEN

correlates with increased a%%resswe and invasive behaviour. This kind of drug may be designed,

screened GPTRRANGHERAARF o7 frkinass BRHRY EddbsOd Gvats Rereh nesaiehPiybp ittt idiase N
beta is a dawRstaPTHNGRtESE apadbabaroiemdsinase Mdatvoisd iarget Mciinarigenasia and

metastasis and diseases related thereto or arisir; erefrom. Because of the involvement of. protein
kinase N b&trh ?ﬁ@rﬁ’&%@ﬁ%ﬁ&ﬁ%ﬁé‘%’flﬁ?e%%é?\e/g}ﬁr?élhc&%%%%n% 8%?5% Eer%rgﬁg%gr or din 5f)1osing

the status _dﬁ@sc@hdr mdtiei‘n_inh?a\dagxdw mig beithessicn Iﬁpnh ere@itSimtthxe rrensitivhce tg@lrnegastasis
and tumorigenesis, raspentivainy/s anexampladbalibis bind elanaiaact weorky andisseplicable for

that purpose is, e. g Is uséd In the prognosis of gastric cancers to undergo
metastasisgMaRrId, Toein theaaikriatier aspect, i. e. modifying the activity of the protein kinase N




Shimamura H, YamadaT, Tanalca_N, OritaKint J Cancer. 2002 Aug 1;100(4):486-490 ) 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 (Rudiand PS, Platt-Higgins A, El-Tanani
M, De Silva Rudland 8, Barraclough P., Winstanley IIE, Howitt R, West CR. Cancer Res. 2002 Jun 15;
62(12):3417-3427 ). In so far the presence or the le¥el of presence (protein or mMRNA) or the level of
activity of protein kinase N beta may be used as a marker and 9 any compound more or less
specificallieimterastingonithipro taintesighised Mbiateeniittstirerditivn e tha cpproprisites dibRjadstR,agent.

Methods aadaiesian Rnelpleslnr Aage,A08 HagosGAdRASIDIEN P A GRRe SRRy and/or
selectively interact with protein kinase N beta will be diselosed in the following Inthe light of these
findings IdFeSER AR be a suitable downstream drug target which allows the selective
modulation of only some aspects which are typically related to PI-3 Idnase pathway, namely

metastasis and migration, and a selective and specific diagnostic approach, i. e. detection, of
processe&%ﬁﬂ?ﬁﬁ%ﬁt@ﬁ%@%%’h@M%?%Y@B%F&Eﬁa?ﬁ}%éﬁé@% AFtheR5 88N, The PI

3-kinase paffewayis chasactdtizeddy a Bi-kibrisecadiyilysspoP oRdWHHawer dasietionangsa parallel
signalling pathway. Growth factar stimulat él Le S to actjvation of their cognate tors at
the cell msga r%ﬁé {/Sv@é |ﬁyti$h%%§§§l$aeteé’ovév}t§'§ % 't%%\?el?ﬁ a%:se lﬁgr‘%ﬁl rnsémﬁrﬁgs 15 egﬁ}%%psuch as
Pl 3-Idnasepietheativmaf fehBuinadse (etnsisin dhofmoagulatordess-kndse/ AXRIptitipdd Psubunit)

results in Refivaionof Ak BygRhasphonviation therelsy mﬁﬁéﬁ&%&?'@&{&ﬁ&%ﬂﬁﬁ%ﬁﬁf

proliferation, survival or migration further downstream. P"FEN is thus a tumor suppressor which is

involved iFRe SHRIBHAT EFMISTel Fansn énade BatHibdy bers aiidiEhbecpelirexidniivepestudied in

the past fgg s Jale iltegNRIROREHSEP W RNELiFRRSermatipRAfRr IRMANS S8 ehiSIRINRefedand
Waterfield, M. D. (2000), P13-1dnasg inhibition: a target for drug development? Mol Ivied Today 6,

)
347-357; Vabediayrns aﬂahsm%@}tvwr{%&%@wm%m%mpgsw ket S¥pdRgonist of
phosphoinesiiide:Btdipasawignatingemia:tica Binphys visiud 454 21-3%; freymansenboanshdlegers, H.

(2001). Phosphatidylinositol 3-Icipases in tumor progression. E Biochem 268, 487-498). The tumor
SupprossC RN T T S0 S R Lor S SHReL, A SR g it S ¥ e
catalyzedthesasftion asml bhersidyfensajesithart aotixidtidrthef the pitlwaytiocedrsriteatissiemend

ol ; e e g 4 by functional
contro ednq}ﬁfélg‘?ﬁa%ﬁﬂ@oﬁ%%@%m%eﬁLx%%t@(%%@ i #ﬁ;@n %ﬁ%ﬂé& y Tunctiona

inactivation of PTEN. PI 3-kinase, activity can be e small molecule inhibitor
LY294002. The activity and downstream responses of the signalling kinase MEK which acts in a

parallel pathwayy &t dok XM e ighrAIniec v hersmathrmelacuie daniuinr £ BR800 osure

given herein, namely that protein kinase N beta is a downstream drug target and that protein
kinase N beta is a target for tumorigenesis and metastasis and diseases related thereto or arising

therefrom.

Because of the involvement of protein kinase N beta in the mechanisms as outlined above, it can
also be used as a marker for diagnosing the status of a cell or patient having in his body such
kind of cells whether it will undergo metastasis and tumorigenesis, respectively. As an example
that this kind of approach works and is applicable for that purpose is, e. g., ICAM-1. ICAM-1 is
used in the prognosis of gastric cancers to undergo metastasis (Maruo Y, Gochi A, Kaihara
A, Shimamura H, YamadaT, TanakaN, OritaK.Int J Cancer. 2002 Aug 1;100(4):486-450 )
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 (Rudiand PS, Platt-Higgins
A, Bl-Tanani M, De Silva Rudland S, Barraclough 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 mRINA) or the level of activity of protein kinase N beta may be used as a marker and




»

10 A chronic activation of the Pl 3-1dnase pathway through loss of PTEN function is a major
contributor to tumorigenesis and meractasis indicating that this tumor suppressor represents an
important checkpoint for a controlled cell proliferation. PTEN knock out cells show similar
characteristics as cells in which the PI 3-Icinase pathway has been chronically induced via activated
forms of Pl 3-Icinase (Di Cnstofano, A., Peace, B., Gordon-Cardo, C. and Pandolfi, P. P. (1998). PTEN
is essential for embryonic development and-tumour suppression. Nat Genet 19, 348-355. Klippel, A.,
Escobe.donlylcdnp Machowi 2 1Ms SpeARG; orBiawivifh Woidtieailiss Mbhn avaRaugh . M. and
Williams, L. T. (1998). Activation of phosphaticlylinositol 3-kinase is sufficient for cell cycle entry and
promotes FeAPPRREIENHRERRG 48R istic of oncogenic transformation. Mol Cell Biol 18, 5699-5711.
Kobayashi, M., Nagata, S., Iwasaki, T., Yanagihara, K., Saitoh, 1., Rarouji, Y., Ihara, S. and Fulcui, Y.
(1999). D if&% ntiatign of adenocarcinomas by activation of phosphatidylinositol 3-kinase, Proc Natl
Acad Sci U9 %(fn 8(3}321_%9.351.0 I\%lglrsg%lu\%l\%g %@%@%P%‘%ﬁ%‘%%‘é’%&?%P&S&%Wg‘fé%d to as
PTEN related/ pathwiyd sittrans with PIeliPRiENe atomayilthe ditcipadiwée, i EGE-related autocrine
loop and the mTOR path-way. A PI3 - Idnase pathway is actually any pathway which involves PI
3-kinase, either directly or indirectly. Pl 3-kinase may act either as an inhibitor or as an activator in

such pathWeiie dight eieas Sudngsciamabiba oy otrtiode maritabls deaputparnirueiaesishiviple of
prior art degetking sireasesRatAMINIRSIRYRIVING dhe hidnl alrassiath wa. AV hase.

conditions and diseases may thus be addressed by the inventive methods and the drugs and
diagnosticPAURHS B HERsRsEYs SRy ST Rh ﬁ?iﬁﬁ??fﬂ%?@&ﬁiéﬁ%ﬁh@%ﬁ?@?@ﬁ?? EBRRE5R N8 of
illustrationdetéctiet, loniniiesds ispefairaditethe fabwing: eatdome ratcpadenlatlemeatasagginomas,
gliomas, e&dora%gtrial cancers, adenocarcinomas, endometrial hyperplasias, Cowden's syndrome,
hereditary nl(%rﬁ-poriyposis colorectal carcinoma, LiFraumenel s syndrome, breast-ovarian cancer,
prostate cancer (Ali, I. U., Journal of the National Cancer Institute, Vol. 92, no. 11, June 07, 2000,

page 861 +863)-BaIMa %W%ﬁ&%@%%}?ﬁ d-peomiy QH{@B‘%@%%%AM&%%% ) K,

supra) hamartoma-macrocephaly diseases including Cow disease (C Bannayan Alcaba-Rily
syndrome ¥BRFDarAgE sicnrbEopA a6 st pavth fadionifimpeinm &8 califalerse dp aeliy ahnarnbeitardation,
gastrointeglpal:DaLRBIANASHIPM a3 BRI RRIBRGMAS, RIGGHRIIG Hiseasa:al ineibieagiueerebellar

dysplastic gangliocytoma and breast and thyroid malignancies (Vazquez, F., Sellers, W. R., supra) 11

... In,view of HFRARSERRIRHES SRR A s A AT B HBNORSH eim (ieRs T RPEPSHIE O Y SRIAISE pathway

which canyss agldresassiy drugs wbistityvithayddessisisiere e cishan slibemherigsodireirt fo targets

upstream of protein Idpase N beta. Insafar the present invention provid sag&%%ta et which is
table for PR G 5 e AR ARt SR e A o IS P e Ay A
compound3TEhidh s mdnese eppvessbambivists knmoirednithia hepbhtislylifositoddai®b|8; 4iva94002.

By having Geniie) exetAlin Raliauaciiasion okeiiesaramalecuies.d filhe AR geg feta and

any further downstream molecule involved in the pathway, only a very limited number of parallel

branches #Hrdansiormaier (fstrediargetsSiiith&signanhd\@igdisdie Me MeRPcRIS&BatHanted

effects. Thatefoies the.ptherpatidtins Qbsheft-RkinaseiRIEN pathwey: relaigdiorcallcyelrrd NA
repair, apoptosis, glucose transport, translation will not»be influenced. ,%Jisfg, the insulin_signalling is not
induced w cl%{rﬁ%(gqfl)é‘tqhﬂléff ﬁ;reEB?éB@f?E FURTEFOELTOIBthEt SRS RS RoSP D ARSERSH with the

use of :_Yh&%a@agarﬁi@eﬁi_mlI;BajgﬁiﬁedﬁTrXZ?mgl)qa\t;@}(%mmﬁymﬂmya 11)|I_3_Iphén§lleg’mmﬁne()2iﬁ)b)?e of
several chypmone.derivatives small molecule inhibitor deyelo illy Re oratories
(Indianapo%SS’Sggaggﬁ%?ﬁﬁ%ﬁffﬁﬁ%ﬁ&%gﬁ%sp %otgé?ssi%ﬁe%g%g egél?ég ﬁé? tldtg%é%xsn heir
catalytic sebpmitseftBEEN-Siaeotecsle, nstiidvanethlgietiohBl sompdtirgwsisin A P HiAdingser the
catalytic C%Q&ﬁézebl!%x&%fogh A0S sannel disinguish beinsenAifieietisalamsahadl daloha

beta, gamma, which are suggésted to have different cellular functions. Protein kinase N beta is
also furthetoabniestrBanref AFORCWRRR IS N bl By hapsnEalire S reamidnin dHarieslget Of
Rapamycim,@lsaknawrasiRatt oA adsasting damstiedns phitiBokinasetenagulatecprocesses
such as the _;‘))70 S6 kinase degenden_t entré ié]to the cell cgcle. mT?I;inacts as.a sensor écv)ﬁgowth
factor and Rt %ygﬁég%rf T GRHBR ARSI ﬁgﬁ%%tﬁgﬁ% ggﬁ?/%?tiﬁg pS?ﬁ% KiRaSe*&hd" nttiation
factor 4E. wiidRduriatiopaislinhihitedabyctive foacteral enbeiolideted parthecomelhivbidsidekshipitowth of
T-cells anq,ﬁgg@gg_tumor cells (Kunwilla and Schreiber 1999, Chemistry & Biology 6, R129-R136).




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). 12 Protein Icinase N beta is a member of the protein kinase C family
all of which are said to be protein-serine/threonine kimases Typically, this kind of protein kinase
comprises one regulatory and one catalytic subunit and uses calcium ions and phospholipids as
co-factors, Digey oGRIBIS AckaaAst alaral Bisidnd elaraleinkinasa family, Members. of fpe protein
Icinase C family are involved in several signalling pathwaysinked to hormones or heurotransmitters.
These protefiriiasés rapetiaenesis andivsiasianemndirgindtarbthis Byshosprssyhatispreleigskaown in the
art that unplhyssigledgicahisantinked activating ebipraiainkinaserergsuiinindhe dansiormned.agliular

phenotype that might lead to the generation_of cancer. The complete sequence of protein these N beta

as MRNA JE3REIREIESIFHSEHB ik hiehg thy R et -SERASE oM WeamBrsr $ g7 e roms s ee 3855, Using
the genetieceoard thenpasticularnamis gEiolthsegurnee, IPayd) e Jedueeddredm, this:maRNALASP, the
amino acigd s n f protein kinase N beta.is available in databanks under. the accession number gi
7019439 &7 NP 513 T4 1 TR CTRCFRL 5 BT 7k A EECSR B e RS Srons
thereof mayHasiskdimetotdjiydsbtde, peseritimbenticn & fonpali, e Beswed etfecfiadiay ke realised.
The extent,of.derivatisation,and t ion ‘ e determin £ nes skilled.in the. art by
routine angﬂ')’/glj? ﬁ%’iﬂ%e%{ﬁﬁ%é g%%tgggfﬁéﬁ%‘géﬁ%ﬁ%é’e{j L?gﬁ |C§g%' %%%éggnbké%asé%salso
comprisecPBiieirattefon Aeltlsicleciensaqaieth dasrapics diabuiroteliankhsa skandtwistiyiéhoacedsyisridising to
the nucleigacighspacified.Ry tb@ﬁl‘ﬁ{@fﬂ?g}ti%@ﬁmqessm%%zempﬁ\&%xtaugsiw‘éﬂ(ﬁ%yence

which may be derived from the aforementioned amino acid sequences. Such g(i/'bridisation is known to

the one skifSEgH#He &rt. FHEDaticmeries of LR Ny bARAsEHBH nay T8 TaKRrditHraiatm 68k, J.

Fritsch, E.angdbaniais Jy 6L983)dY elasmdshatianingshol aretaioyrddantnl 26 se. Tsld Sgring
Harbor: Cagég_%g%Harbor Laboratory. In a preferred embodiment the hybridization is a hybridization
under stringent itions. In addition, a nucleic acid coding for a protein Icinase N beta is also a
nucleic acid sequence which is homologous to any of the aforementioned nucleic acid sequences,

hereby t i 75, 80, .85 59 her.ref ted to t
brotein o N i eI AR PO e il ol b T R B 18801, 0
31; Dong, BChPFEENEIERKk aetis e, s AR aB0Nasy e BSF (kihtes Gemc500 deamend bhink ORiochem
Biophys R MAUETIL 998 ALt ag 8l 43haBP3E fat3HQBA0gVES L0 PUMBRRLOGIRKINase N

beta may be found, among others, in M. museums, R norvegicus, A. thaliana, C. elegans, D.
melanogaSiEieHiicds BeHETRYad I THEPRSFCBRY I dShiRY ah S R BIeRIRin&r PEYT8IIs® P¥hand 279

amino acigsfila§o ANthEtasita6ia1Ea Yy atd3enaming asigahda’ and 861 amino acids, 63 %
and 296 amino acids and 44 % and 362 amino acids, respectively, for the varioub species mentioned

before. It will be acknowledged by the ones skilled in the art that any of these or other homologues will
in principlelbersistabidéefof phierma diseibinghdigpmsse atdroadiionsiniedsth édRif cnmlisgpstiv agent

generated usyg-E DOMOIAANE, 1Ak AU WIRIAGLYED JHEAUHRY BOIRIKIVESR A B By Other

intended protein Icinase N u
drugs and diagnostic agents the design, screening or manufacture thereof is taught herein. For

reasons of illustration but not limitation it is referred to the following: endometrial cancer,
colorectal carcinomas, gliomas, endometrial cancers, adenocarcinomas, endomeirial
hyperplasias, Cowden’s syndrome, hereditary non-polyposis colorectal carcinoma, Li-
Fraumene’s syndrome, breast-ovarian cancer, prostate cancer (Ali, I. U., Journal of the National
Cancer Institute, Vol. 92, no. 11, June 07, 2000, page 861 — 863), Barmayan-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)




The human amino acid sequence may also be taken from ProtEST, accession number pir: JC7083
where the respective protein kinase N beta is referred to as JC7083 protein kinase. The gene for
human protein kinase N beta is located on human chromosome number 9. cDNA sources for protein
kinase N beta are in general a number of cancers and various fetal or embryonic tissues, more
particularly, among others, stomach, adenocarcinofia, brain, breast, burkitt, ymphoma, cervix,
chondrosarcoma, colon, fetal eyes, fetal lens, fetal eye anterior segment, fetal optic nerve, fetal retina,

fetﬁll retinmfow?bff&tal, moiarifetal cheid, gib@iﬁs@mawﬂﬁfmimg\@ﬁgﬁ%%h@%@ﬁm@y, large
cell carcinoma, leiomyosarcoma metastatic chondrosarcoma, ovary,.par roid, retinoblastoma,
hatctomyBUAT S Al BIPASTETREnTE, CHBIOE COR CHIe o o tHaLGI0S. EF8in this it i
is obviousiikatethe deugewhichriaials6 pefeinckitash éeintasimsie dicapnesei: dnddhindipgridstia agent,
including aging.agent, Le. an age ich.can be used.to differentiate the status of a patient with
regard to %ﬁ%és%réto%gl%?sgasﬂeuﬁ%gr% %ﬁ&gh%%%ﬁahtsgﬁﬁgé sé\?\yg Oggl?gF r%%dr?i%?ﬁwugio%nér%ﬁgztiveness
of a treatmp@ltéqltw @p’mle@iﬁm&d@mlyat@) Ierdesientivd tworderredopimanuizcitivetcaccording
to the techpicg)-teanhing diverybesein BAvinaddlion P any qﬁiw?mﬁw'm%%ﬁ a5t digglosied herein

and the diseased conditions as disclosed herein also be used for the treatment, prevention, diagnosis,

prognosisT¥HePHiRsnit6rify araliskiprsebskenmmhyniduale favghRdseeridvelsdissties or
grgan% Eb@cﬁelgi,sslﬁeiﬁ@yhﬁiﬁfmm Bn®en eitksu?@?neﬂaa@fé_ slhﬁefzua&riﬁ_ﬁqaay&;s@rlé@fméﬁ%%@e as
escribed herein”, 14 In view of the surprising findin sclo erein, protein Icirtase N beta as
Such may BRI A8 SR ESBRET T RORR AERE SHo, HEer DUV R kes and
diseased ebaditinns/ASEIE serihedyheiein] and4dir thelan@dNhaetpse, ofpppredicamesicfarassehtpurpose
and for the manufacture of a diagnosti ent, In.case protein kmase N beta, or.a fragment Or
corvative TRBIRg S e dhanees aaEstnd IEIR R RS AR Y b
competitofodinbetiangsptipsoreunitiry piotfiigdtirmbserxed staamectimspite tertivegHeYR0AEl Bfological
fanction therealy LiRRE etk e iatdR ARl HIESRN A el lisad (Bl RLRIMGRS IS

catalytically defective. This kind of protein ICinase N beta may either be applied to the organism and
cell, respéémme@ﬁ%%w%m@m%l@%a@m%&%@&%ﬁe@ﬁg Bydiaeanedivrgene
therapy. Aﬁﬂaﬁh mhamrb@%nmnowmd' %}W%it@ﬁpmiﬁd@%ﬁ@leﬂWg maﬁltb%déﬁ&ﬂs@%ﬂ@iﬁﬁmpound '
against which chemical compounds which may, he used as drugs ar drug candidates or as diagnostic
agents, argél%ﬁ%rcfgmdt.h?% SR BB SRR 1 G‘Pf%fé’ﬁlgc}ﬁ%g Ho&¥8uch as
antibodies;apéytiid esntantifatices:;, dfapdon, spege iivnguidhozsmes, diffisensadiganudlieoticles and
siRNA as well as small mole The compou are desi sel creened generated
and/or ma@ﬁ}é%%?gdgo%%hgéi{%%%grg{gfn %gier%%% 2 a%%ﬁg%%%%%%%%ﬁogg ‘chemical entity, or
information related to protein ldnase N beta. In the design, selection, screening, generation and/or

manufactusingiRreeess R rald classesAtCcamRRrads BIARIDICHRER N heirwll dl5QBerRiprred to as
the target which is used in the process rather than in the final apgllcatlon of the respective compound

to a patieEPReerprEndien T OfSeesspsinn iR Tt HlataiBE ASTHsHGMYS, either
thtzI proteinProteirikiRase M%la&&@,@t&@sgeieﬁeld 49 tﬂ@rpgvaspmiée tipasR: b:N beta Qfm’g tﬁﬁbl@iﬁic acid
coding for protein kinase N beta may he used, The tarm_protein kinase. N beta as u ein
comprisesC%?%'frg‘grﬁgnﬁ%sr ?fe?i@i?ﬁﬁ% %f &FSFS% geand B%%e%ﬁf"c%ahg} ‘ st?h%oﬁ%%? ) g%‘:‘é) ion,
screeningtigengratitmadng forh 8 factured fusaitiotaSets dEcanijioRifosctbthis relspeetive tlass(es) of

compeund G UM alS RAT s aSblcalen o Aeiaman' ke el aoen

. eic coding protein kinase eta as used herein shall comprise
any nuclei@adiehvefhiehl00ht4theisttictieii Aesy WHidR%TBdé8) for protein Icinase 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 d_esign,, selection, screening, generatign and/or manufacture of said

classes of CEniRS RIS WATRYF IR W BAY HhGs Bretyiebip Aresiorreartly hedgdsndeh: br sinie

diagnosticprb9es 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).




agent active as such. The nucleic acid coding for protein kinase beta N may be genomic nucleic acid,
hnRNA, mRNA, cDNA or part of each thereof As outlined above it is within the present invention that
spat from protein kinase N beta or a part or derivative thereof or a nucleic acid sequence therefore, as
described herein, also other means or compounds may be used in order to create or to- suppress the
effects arising from protein kinase N beta or the nuclgic acid coding protein .k-inase N beta. Such
means may be determined or selected in a screening method. In such screening method a first step is
to provide gne or sever?\} 0,called candidate.compoungds. Candidate compounds as us erein are
compoundgraweems%ﬂflaaﬁelli y%(’) t%v fich TS Zb%eo es eegrlgn{)ea egs assye/ig?e%r%n?g}/ targaﬁln‘ﬁ o%laﬁrgv% tﬁ% fe various
diseases aydescrivod hereimakthdisedspitdbnditiohmdolimstrin&thireredmprises becused s
diagnostic fegie ALAAR ML NG hlipasss andlinsasrcondlions. deagriapiggempound

shows a respective eftect in a test system said candidate compound is a suitable means or agent for

the treatm@fitfshiirgiseiabsdinparetsse Hesidrsiy Mmbapahtiprokiniipse Suftals tagnostic
agent for spishHigeases aarsdisemsedoandiionsdn @ seeanetstiemibe candidale compaipdils

contacted giith a p&itgzin I@qnas,e N beta expression sé/stem or a protein Icinase N beta gene product,
preferably SRS SRR B SRR Xk B TGRS OL R P HORRATAL B T R ARt st Rt ase N
beta activityngygienogit: poatinekinaseatihpaeif prbteiproieist kinasaily bettativiifosysteslisialso

referred_ to%r}l]%{l%gﬁ% ﬁ?%’m égt(rﬁ]:)e gebégnaelf% ’[S)%(t:g%/g n etrhe_ meaning of a sys_tem detecting th(_—:- activity
of protein ICinas eta. A protein Kinase eta expression system is basically an expression system
which shows or displays the expression of protein kinase N beta, whereby the extent or level of

expressionig3isall. ey, be b arastk PralRR v BIUIBR K Nasshels astiiyostemin gssentially

an expression system whereby the activity or condition of activity is measured rather than the

expressiorfeeEHRHIEPREEIN VA A 8Rs % prethelamic spdrithesyasticHasamipeoreit Erase N

beta the aGiyimet WhicheCRRRSIMRAS WA SYAIIHN QAN IQ sQmBlsingREpteinildsase N beta.
In any of these systems it is tested whether under the influence of a candidate compound the activity
of protein KIF&ss RY BN Do SRS Re AT P ERPRinE s N AT e & fort e
situation withiait fhepeesntlidaiencompeudaiRtgarcdiesscrbaetesitie pPartitary e isoeidieg an
expression, system or an activity system, it is within the scape, of the present invention that either an
increase OFOa Scrégse oﬁh%n%éc{:?iv?tsyqé)ﬁé g)%p\?{é%s%%ﬁ%ss#eggﬁverfﬁym%aey {)eé]clﬁ?éa{m? Bee}ﬁ%%nésa?ed.

Typically, therigsivessiondyseeatandior dotviy deBmyotdnyystizn @nestialdll@hbti(ﬂm s dty a@_la'n?ell extract
or a fraction of e GRYlEXHacs UCh AR IICIGHS SHITRALO REJCIR.MHORSEN Q@é@pﬁ&‘é&@?@'gﬁosys'[em

as used herein may also be a cell, preferably a cell of a tissue or organ involved in the diseases as

described Kev&IHsAADbYisbaderncandrioreids Geuerse Frading vrplemdrmaes Nsbakt iMtvshsator
decrease inghedagHy Y BYSIRMiOLSENRHRA Sy HieAidRakheAIrtRem ahessh ipvalalingc

expression, for example by measuring the irf]r::éease or.decrease of the amount of nucleic Scigcoding

for protein RithSEIREBE: A H 3% rRE ASAYEARMR Blerdt FRRREESReGr THR8 A PHHSISR- e N beta
expressed hwytdklidsitomil uaoea of thegantitledarctimpolric. pehtct@eitizgolsica dybradi daiothmay

measurement, more particularly the titati ea ment of thi @d@f chan such as for the
raRNA or t ee'[t)a;% %ir?%rrré é%%qv)vtécipdt 'eﬁ%gcgk?%%nirﬂiﬁ%a%so k &(?)W to 186§1%g§§ﬁ%nﬁn‘%we art are

methods to.dbeertoimiraadniSliet. ¢tad Sontentiafooro et ISimeetiurbetaabogidny. e peefafed

appropriate.agiadiesAnReHISH Y ﬁ%&%&éﬁ&%@&#&ﬂﬂ%&ﬁ%@ﬁﬂ@&s?ﬂ'ﬁ@i@ﬁﬁb?ﬁ@é@d
described, e, béé-lgarlow, E, and Lane, D., "Antibodies: A Laboratory Manual,” Cold Spring Harbor

Laboratory 2GRS HaFBISH RPracEdB B riscaise bRUFISIORA RAGASFATEEEE BQTEslIBM & Rtem an
increase onfeeransaBithenastivinRiREeiainskinasa:deiayna deceatermintilodr afprebiiy a

functional assay. o
%5 ,%\6, 85, 90 or 95 %. Further references related to to protein kinase N beta are, among others

Shibata H. et al., J. Biochem. (Tokyo) 2001 Jul; 130 (1): 23 — 31; Dong, LQ, Proc Natl Akad
Scie USA, 2000, May 09; 97 (10): 5089 — 5094; and Oishi, K., Biochem Biophys Res Commun.
1999, Aug. 11 ;261 (3) : 808 — 814,




Contacting the candidate compound and the expression system and activity system, respectively,
usually is performed by adding an aqueous solution of the candidate compound to a respective
reaction system which is generally referred to herein as test system. Besides aqueous solutions also
suspensions or solutions of the candidate compound in organic solvents may be used. The aqueous
solution is preferably a buffer solution. Preferably, in®ach run using the expression system and activity
system, respectively, only a single candidate compound is used. However, it is also within the present

invention thsthspyaeakotihiskindeliasisare peraugdinpaialighing highthronahpusystem. A

further steé) in the method according to the present invention resides.in determining‘whethér under the

influence BPTFREEEH diy 0G0 GiTE e RXBRANEH T Adivins SribtiasxpReRsivydraihad activity
system, raspehtbfehe ingelateride proteindihaze Ahbetaddsadnugsleiol 36 ahincogiag, teyetare is
changed. ically this is,dgne by comparing.the_system's feaction upon tion o candidate
compoung qggﬁb%tagl%é gn@%&%gtﬁaégﬁl i%gﬁégf ??ﬁc%nagd?ggt%mé%omaﬁgﬁr@%dﬁehéraé’élé/? thdidate
compounddls mepetionadyf,aftibtheyvefiousrpeting sidésivallyedony. lbraill bt copotpdsdstsuitable for

the purpogg Qf {hif.anyention Eﬁ%%i@e%%@sé%8@%&%&&%‘8?&‘%?313@

liah %é@é%ﬁl%?%%c z0ppounds
are, among others, libraries composed of small molecules, of peptides, proteins, antibodies,

anticalineS™aférfrunt tbmareiaalciavasiis: whesmtler domppufissnently vegerasraatr&asinsvwicto the one
skilled in thehibandRuiingdri@Ee vith the human protein kinase N beta or any other intended protein

kinase N beta.

The human amino acid sequence may also be taken from ProtEST, accession number pir:
JC7083 where the respective protein kinase N beta is referred to as JC7083 protein kinase. The
gene for human protein kinase N beta is located on human chromosome number 9. cDNA
sources for protein kinase N beta are in general a number of cancers and various fetal or
embryonic tissues, more particularly, among others, stomach, adenocarcinoma, brain, breast,
burkitt, lymphoma, cervix, chondrosarcoma, colon, fetal eyes, fetal lens, fetal eye anterior
segment, fetal optic nerve, fetal retina, fetal retina foveal, fetal macular fetal choroid,
fibrotheoma, germ line, nead neck, heart, kidney, large cell carcinoma, leiomyosarcoma
metastatic chondrosarcoma, ovary, parathyroid, retinoblastoma, rhabdomyosarcoma, small cell
carcinoma, squamous cell carcinoma, testis, and uterus. From this list it is obvious that the drug
which is also referred to herein as a medicament, and the diagnostic agent, including a staging
agent, i.e. an agent which can be used to differentiate the status of a patient with regard to the
stage of a disease from which he might suffer, as well as for monitoring the effectiveness of a
treatment applied to a patient, respectively, to be designed, screened or manufactured according
to the technical teaching given herein may in addition to any of the other diseases as disclosed
herein and the diseased conditions as disclosed herein also be used for the treatment, prevention,
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”.




The manufacture of an antibody specific for the protein of protein Icinase N beta or for the nucleic acid
coding for protein Icinase N beta, is known to the one skilled in the art and, for example, described in
Harlow, E., and Lane, D., "Antibodies: A Laboratory Manual,” Cold Spring Harbor Laboratory, Cold
Spring Harbor, NY,(1988). Preferably, monoclonal antibodies may be used in connection with the
present invention which may be manufactured acconding to the protocol of Cesar and Milstein and
further developments based thereon. Antibodies as used herein, include, but are not limited to,

complete anieadiashaniibady iaAmERts Al deTalieS Aieh nEAR RANE S, ERBIMERtS and

single-stranded antibodies, as long as they are suitablé and capable of binding to protein Icinase N
angis,

beta. Apart TSR RsRbEG s BRTES IR 808186 taiversh il i tiirtie dismsgyrad degaariirondidnesated.
The generafiaasgiRalyeienal aatikedies isalgackpewn todhe eneskiledisthaadsangdesexample,
described in Harlow, E,, and Lane, D., "Antibodies: A Laboratory Manual," Cold Spring Harbor
Laboratorf%?acglﬁ?i?\%a BEOF IR 988). Preferably, the antibodies used for therapeutical
purposes are humanized or human antibodies as defined above. The antibodies which may be used

according {0 the present inventiqn may h or several markers or. labels..Such markers or labels
ey b usLhuFiG SO oty S SR B B e e S ntion
Preferablyttisdieaaeke itseln dt | stmidarb s alenst@dl drommphbiten du he oatprkineravidigayrstedpicvidine,

biotin, goldang,fiug %ﬁ&%lgﬁgn%ﬁg n6rufhi Hofolad MMSQEBE%%MEB% markeLs s well as

methods are, e g. descri Harlow, E., and Lane, D., "Antibodies: A Laboratory Manual,” Cold
Spring HalBerreigarkiense B detaspitdge drsbpurpeserioawfaltisails dekestivrnirih kipderrofsirention
that the lalpeh e Mademaxhiits 80 apditippahinectanRARAT ERMAIARION Ushyas Resaddign with
other molecules. Such, interaction ma%/%?, %{9 S e;:éi{_ig interaction with other compounds. These other
compound’ﬁ?\fﬁ? BB P NS PSSP THR IS AR AR EIZHRe antibody is used such as the human

or animal body or the sample which is analysed by using the respective antibody. Appropriate marlcers

may, for example, be biotin or fluorescein.: with the.specific {nteraction narmers thereof such.as
itine antc LSO oG A R iy SR DO SAGELE IO EARAD SOLSEE o U SO
interact wiggansttmdscinaheodcet ledralehdntidedy meyubtheseslass dhgnedichme ntdidaieelloass

diagnostic agents;high maybe;generatad.using.ihe.praleinehavalain kinasgALhsta pribe pucleic

acid coding for protein Icinase beta, are peptides which bind thereto, Such peptides may be generated
by using nfSHRBHNGE SR GHE bR Bl haitadines AR BREESRIRGSIFTB EERAIC R HBRIFOT peptide
is gﬁnefat%g@ﬁ@é]a@?d@sf%msm%l%aﬁdﬂBéjstﬂziﬁl h&ia;égﬂé@rﬂﬁewﬁ@aﬁa@%shugmm@gﬁwe&moIecule,
in the present case, for example, the protein kinase N beta. Thase peptides binding to the target
molecle S8 EHEEARESHTS To VB RERBTATY B O R TP GRP AECIE PR e
respective seahtinivalt éatkpowmnitdotineatoe skitkeld tin pheemt thak¢s bitdihy thadasiterjstébs;tatjeast to a
certain extend, depend on.the particu ized experi t t-up s ntration
and the T R A B R S e AR e o o

bigger forcd, rmviticalso ainisimerirera bes daegetallipras,use drobt oredppsaiabaftbay anibe dinst the
target molggyiie.fram fhe complex; of wﬁﬁ&m@ﬁ%lseﬁﬁmﬁp&% %5%59?%%7?1%‘39&@%%&933/

subsequently be characterised. Prior to the characterisation gptionally an amplification step is realized

4

such as, e PP BSEERSTAE AN §arRe HRTRIBPEBRIFIEIJES PIYR RE ik Eeat SntisFaraletblfiesprises
the sequensing-&h e teeaekhindingmeepidencBasieallyoihe pepidrmaiasoNivates i thelelengths,
however, preferably pe ticfg%g ving a lengths from about 8 to 20 amino acids are.preferably obtained
it e B ST SR, SRS SLEY TR B s R T e A T 10 1015
different pégitiske Y hewevkich ahoviinhitedttimretdecti®n, screening, generation and/or manufacture of

said 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




According to the present invention the protein of protein Icinase N beta as well as the nucleic acid
coding for protein kinase N beta may be used as the target for the manufacture or development of a
medicament for the treatment of the diseases described herein and of the diseased conditions
described herein, as well as for the manufacture and/or development of means for the diagnosis of
said diseases and said conditions, in a screening prpcess, whereby in the screening process small
molecules or libraries of small molecules are used. This screening comprises the step of contacting
the target paleguiooulin.gnshgleamallmelesuls o Aausy larmall maleoules al e same fime or
subsequently, preferably those from the library as specitied above, and ide tn%/ g those small
moleculeGfrHeRibara:8MNAe itk RHE R isrd therekarget molecules which, if screened in
connection with other small molecules may be separated from the non-binding or non-interacting small
molecules, It will be acknowledged, that the binding and non-binding may strongly be influenced by the

particular eXPEHREhEROYE LS. VR iy e tHE SHFREER QPO AIRE FRIR IBAI R raRTSEerS FERR fossible to
vary the degreg athiatirgianenen-bindieg whichegllons aine-tyniegiakilisiSEELRRINGHAESSS.
Preferablyfhafter the identifi?%ation %f one dor sev ralrosmall molecules whic srgﬁciﬁcally_interact with the
target mof8ctie, T SRAIPRS STEBURS HERT B2 ROPH P CHEPSCEEHSHPRIRE ¢ SERAPEERE N may,
for exampieyteasikiirdse thietietenifidation Bitheidnallingojecsle &ivdsdafebaiindtich efdiasnmdedde

truct ical, ical. biglagical | teristics. Preferably, th
matural oo e B T IR R B B
moleculeBfedthssecihien eakaplyaniiiatre qoapmasrysrufcandiifivedonmowntds the bsrds kskitiedaim the art.
Alternativeb,senallaRleeHiBaiRar dRRIPR Aefitedsuch éhé’&ttgﬁ}éﬁr?ﬁﬂggﬁ%g%?m%%ﬂg%'es’

preferably arising from combinatorial chemistré_, In contrast to natural products which preferably are

non-synthERCUS Giveases at feteribedistp st threaeed eRniitiers A dionnPetibeaias {8 beetfdriéral
understsruiidigg%gﬁe f@@@@d/ c&iv@gam&l iudmiﬁgt.df ?@msvﬁhimﬂa@smaﬁfmtiawru&fcma@&a@ltéhel f
protein kinase N beta and/or a nucleic gcid coding for protein. Icinase N beta as a target maqlecule for
the manuEHIRE! SIS ST E I Ch &R ANER T AT B Bt gy B
ir_ldirectly eithes as medifantentrostasdiaf mﬁﬁtiﬁag@tsn@\ptmmdsca_rﬁi@ammateﬁ,ciﬁqidaqipm;:hsare either
single strapded QAguble. srandad andatich apeslicall dugrast Wil a el moleghis, The
manufacture or selccticm aptanters is, e. g., described in European patentlfP 3 e§8. asically
the followitg&stes eompeaizédomiatied withmigrgtelokinerelt brikdsxpressigotayiiemaptarmesisms
provided whgtehy Gél&%éﬂé%%ﬁ@&j%é’ﬂﬁ@ﬂy LRTRESES AeopRulioh spveral araferably@ileast eight

subsequent randomised nucleotides. This mixture is subsequently contacted with the target molecule
whereby tPeBEIéic HARE) Eih d 51 & B HeRAIRCRIF R Bh B BRER 4B AN iRt P& iRty
towards thedaegst guadbiiahigaesorcadh erRise Camieaiatiaticansdideis ity actirabinding

nucleic acid %are/i subseq nt%a? arated fram the remainder of the mixture. Optionally, the thus
£ T B bR S

obtained MUCHRIEER 3(%558@3 ep | |r?g, ‘él%?’ rlﬁ’ltﬁ%réras?as% aii teaction. These steps may be

repeated several Ernes giving at the end a mixture having an increased ratio of nucleic acids
specifically bipd| Gagmaiet e fnebbindio aeslean indbenpiinallsplecied
These specmgog%%gbﬁn&}grggﬂ?%%c%d S) al’{:'g referred to a%gtamet% I{sgjlfg ob§vsious that at any stage of the

method fodifiate ey arorreiqaerfiftdsionkarted hepmeraeseiiies S tpedhirirle oS MHRIRAEERI nucleic
acids may,hedakento getarming thegemignee hsieeiiising standarddesiniatesedidsawithin the

present invention that the aptamers may he stabilized such as, e. g., by introducing defined chemical
groups wHERFETE IS0 YHETSRE HiaIRSETINHY S5 Rn aF ATy Rpia MRS es JRRSH dfRatiSn may for
example resigadivtheriptsesetiorofaraminergsaugattheoRipasitienof the sygan maigtytefthe
nucleotide}ﬁsl. A{Dtg[t%ers tgre currentILy s%d as therg euet(iical g\g‘es 1S, Hrowgv%rblit ig, Iglls%witk}j& el'ihe present
invention tHARTRe tRT& 8%%%1&3’0? gvé 8r§faéldb gﬁ?arﬁ%rrs r%ray e usad tor ﬁrge% Vahdation andlor as
lead substdnes: fdr thie.develpphénsofysedisanettseprefethd podantdidzinerts bhsedrdnizmall
molecules s Aei v dans: iy aapraneiion assaov g eidie.seedliniisianianeween the

target molecule and the aptamer is inhibited by a candidate drug whereby upon replacement of the
aptamer frestit tite b EprpIe R ot dhg St BAMRAIARRE ithe Spnsiiaisstrmeg ht Rserrdisse ctivdhar e
candidate pllgws 2 spesific inhibiter:ghthgdnterastion balwren sasget and aptames oo tithe
interaction is specific, said candidate drug, will, at least ig rincieplef t{g suitable to laglock the.target and
thus decrdBS¥Hs BISFEHR bRty Br TEGEART iifa fe éj%rc?ﬁ%/e &y stemEBHIsridHy SRt Bet. The
thus obtairegsmied ynaleculecnrayrithde heesugectigpioathe rie rvatssitionspstehmadificativivity optimise
its physical, chemical, biological and/or medical characteristics such as toxicity, specificity,
biodegradability and bioavailability. .




The generation or manufacture of spiegebners which may be used or generated according to the
present invention using protein Icinase 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 21 composed
of L-nucleotides rather than aptamers which are cohdposed of D-nucleotides as aptamers are.
Spiegelmers are characterized by the fact that they have a very high stability in biological system and,
comparabigtaraptamer sispeeitidatly snieract with dheatarget meltauler agabrst sxhieh they are directed.

In the purpose of generatin iegelmers, a heterogonous population of fl-nucleic acids is ¢reated and
this popuI{J:l]%lcg%u|Ss€g§r A %&é&gﬁ% t%élagf)tfl\igle?nﬁ{ 5%%1%? tWétgérlrga(Setursr]edq ggﬂ & I??‘la}'hésﬁr %@n‘i%%\se for
example witifethel Daanddontieswf thengaturaiyveddoriglissestarticineribédiepinteid &ismsaiN beta.
SubsequeRt|yihess, ﬁe@&%@éﬁa ds are separated which do not interact with the optical antipode of
the target molecule. However, those fl-nucleic acids interacting with the optical antipode of the target

molecule are separated, optionally determined and/or sequenced and subsequently the corresponding

nucleic acjgig-a1¢ sathasizedldased.onibenticeisAsidagaurnee nfermation ebtained from the
fl-nucleic acids. These L-nucleic acids which are identical in terms of sequence with the

( qL
aforemenfioREBIER A each Srarlifte RXBIRE WitPHTEaIE &Y AntrsBHRedPtHBaRER Prisfaeas o il
specificalpérdaraet it hibiei b abitalydaqc gt peptergeinme lschde.f albes faaiwdththerpplicaliantipode

th f. Similar to th thod_ for th [ f apt it j . ibl t i

Stepa sevElaFEiheS SR HT I ERAE G 8 6 BT LBl T LRtRD G T Scal

antipodt_a of)ﬂqmtmge'f}mdhe_hni@dk frectnesdc fas Shef m@agmwms wl_o%mhpmiytﬂm_lynﬁywtgwmﬁmﬁiver

generating,based,an Mg kAR RsiaAAR SIele Agis gofing (BLRIPEINIGNASE BR@,AS the
closed h ar uc

target molecule as dis erein, ribozymes, antisense oligo eotides and sIRNA. Itis a

common féalereibibsipaf HMeo dsremisrthe see silladia ey tramwibydddoristamaratiopmotrboarget
molecule gt thgriavek gf&faﬁl irpRstationpredy ehwilichd s fadhe fIasernticeaeNeREstes Acipase N beta,

but rather interact with the transcriptionyoroduct, i. e, the nucleic acid coding for protein Icinase beta

such as tHEWEHERAS Fesaite desrae sHYsIURIER Aerabdsisaheth & BRI oL-1ARdAPedBonding
hnR_NA, thxiwhodng: mRNAorespe dtivahsl Insfar s garggbsnalesotstat theoafoseriign e, class of
compouncﬂ@sgﬁgfrably the riRNA of protein icinase N beta. Ribozyrnes are catalytically active
nucleic acids’which’ preferably consist of RNA which basically comprises two moieties. The iirst moiety
shows a catalytic activity whereas the second moiety is responsible for the specific interaction with the

target nucjgig,acige H‘ﬁﬁf&%ﬂrﬁéﬁ% ‘f@ £ ULSIC FEIECoRING 1L PEYIEIR- Gz bata-HRen
interaction between the target nucleic
protein kinase N beta may be determined, preferably in a functional assay.

Contacting the candidate compound and the expression system and activity system, respectively,
usually is performed by adding an agueous solution of the candidate compouhd 1o a respective
reaction system which is generally referred to herein as test system. Besides agueous solutions
also suspensions or solutions of the candidate compound in organic solvents may be used. The

aqueous solution is preferably a buffer solution.

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




27 acid and the second moiety of the ribozyme, typically by hybridisation and Watson-Crick base
pairing of essentially complementary stretches of bases on the two hybridising strands, the catalytically
active moiety may become active which means that it catalyses, either intramalecularly or
intermolecularly, the target nucleic acid in case the catalytic activity of the ribozyme is a
phosphodiesterase activity. Subsequently, there may7be a further degradation of the target nucleic
acid which in the end results in the degradation-of the target nucleic acid as well as the protein derived

from the saigiarggt BuRleic agﬂg@miglg}mn? @ﬁ@%@raoa@ssyiéd?ﬁgaﬁﬁgkéﬁ@é%&w%%&%@ck of

newly synthesized protein kinase N béta and a turn-over of prior existing protein kinase N beta.
Ribozyme&d¢iisr vdetih¢adiigh monspned Zraikevin thetmaomatariierfiton oftthenearéierample
described BehatpaundBoydnaciRibngy BaHseleies AREPELEhARISRy AnvuntRiRigphys.
Biomolstnﬁfg{ézo 1;3 ,:457-{;{%}and Lewin and Ha#s irthéwlﬁibOZ{m_e Gene,Ther%Applications for
molecular PG SSLBPOFRE (IR IS P BRISH LIS fET iop dreaiistt fidtre of a
medicamecitanef asmapdiagnoStitaaeliiradspet tvalgisdasednme sithilay bedeotastordBasically,
antisense aligenucleotides hybridise based on hase complementarity, with a.target RN eferably
ety i v v G R e
phosphoroioatengouplie daibe. herstsdodiesen to ths ed DR Achiovimat aislraldiyddegaded by
cellular nucleases with the exception of phosphorothioate-coupled DNA. These resistant, non-naturally

occurring DNA derivatives do not inhibit R.:Nue H lﬂ%n hybridisation with RNA. In other words,
antisense pofyHiSIHBHHESs oo AR Rehc iR ids BN ADR RIRtEL b ErelsHA prinass NERain Ste STolehis kind

gfgzngii&;&ilix%%oﬁui@@%iﬂ%$@fﬁr9@§%@ﬁ@e IW ﬁtl}lﬁbivﬂrt@%epr«?{@@kﬂi& 51153'14189‘9%1?]@%&3 )
,989,912. In other words, bas n the nucleic acid sequence of the target molecule wf in the
present caS e $EERRE 45 ?8’ %or ”ﬂ‘grﬁ?ﬁekl %M?%itﬁe&’?%?ﬁt‘iﬁéi\g%‘éarlprﬁﬁn from
which a reSpeaativigariic| Bitbecitbse qlvdd Spring Hisrtptnsiplel bestlertefeshl ar bynkowih grfite diecleic acid
sequence as such, particularly the mRNA, suitable antisense oligonucleotides may be designed base
g %C 8? mn conne¥tmn W%I\L@ esenp VENLIon W%‘llc I%a < anuf%c sadYacco O
on the princuffe of Dase complemen ari%y. Particu arﬁ/ preferre are anﬁ%ense-%lﬁgonucfeo es which
have a shgt?ﬁﬁlremw_fpiﬁwphadowba&a BN Autheo Cirdepspnss maisihibereof. 3Dibadsesesuisdequired
for activaligg.hbacigaelf3hasertt an e sl 2RBseRds samicdRamarpalanfiese H

activation. Jr these chimeric oll%onucleotides there is a central region that forms a substrate for KNase

H that is fl&RKeaSHFh BRI Fafnemeainpsensd-sioatrdandadistcrsdparaBrotiottidipstrates
for RNashe IéidT&h%m&r&@i?iﬁﬁiﬁgns Grbharchimng éiqﬂwuﬁ%ﬁ%ﬁ%ﬁ‘%b%ﬂﬁdmf‘w daa@bly )
2'-0-methyl or 2'-fluoro, Alternative apprqaches used met osphonate or phosphoramidate linkages
i ot arm S EOH PR HEH L P S REB G TR R B N RO AL RELLE: the
present invdsiikmatetdtn etirolyitikd on ticlectohds fqraatiahi e é Haaktyal ipddetowyribo ant leatdBs, or
P-methoxypligenugcleotides. rticular, ke e angd usefulness for the, present sinventigr.are those
antisense o |gocl)rt1’a(§%sog|*dd§§° g%%ﬁg?rg rﬁlgrgflﬁduI&::l%r)\()(;gl g%%cﬁtﬁeaé |%rt%%§grggo\%’ t\g\%gm%r%%gg%dvb Lchsl%gtents.
These oligbHifieRiésabbntdia notivatical sk dorrihgr®estedinRenaatiestibasarzaher theman
oligonucleqtidgsiRaye madyresyaf nucleotides: 2'-deoxyphosphorothioate, which activate A:Nast H,
and 2'-modified nucleotides, which do not. The linkages between the 2 '-modified nucleotides can be
phosphodiesters, phosphorothioate or P-ethoxyphosphodiester. Activation of RNase Il is accomplished

byda co ntigﬂl@@ﬁdﬁb\bﬁﬁ@ b&h@&tixl/@dw?er@gi@@cwf&ﬁ{gbe@maipfa&atm%ﬂtﬁa@ngﬁmve one ordseveral
2'-deoxyphosphorothioate nucleotides to activate bacteria ase H and between 5 and 10.2
'-deioxypho%ﬁ(c?ﬁ')tﬁﬁc}g?glﬁtgﬁlg i ?BSa‘%ftik?ﬁf’ FdiRaotie dfopdoﬁ'ﬁ%h?gﬁ%éjr%m%%‘aeﬁ BrNse H.
Protection fiepraégragtdtienids accamfilishedtlyy apeikingothePréarti3' termingldonsed Mptlly oraclease
resistant a ' ly, b cing a.3 j ' 0 i eanfisanse
oligonucIegglggt%%%%%#sé%égé%tépmén?r%i g@’%@%ﬁ%@%ﬁ%@?ﬁm@f t%i %Cg%a{k%%%ked n%?:’leotides

independefitlg-s&ldEkdd ranthpds gfdap coddistieg BRI e REPHHSENS diesterndetedbrice® and
2-modifiedeRsalkeylexyphaspRotvesianegleotidessaathwharainihe sid-terminakie easidrds attached
to an ItNase H-activating region of between three and ten contiguous phosphorothioate-linked
dcoxyribonGEigm,%WMeﬁwm' 3'-terminus of said oligonucleotide is selected from the group
consisting of an inverted deoxyribonucleoticie, a contiguous stretch of one to three phosphorothioate
2'-modified ribonucleotides, a biotin group and a P-alkyloxyphosphotriester nucleotide.




Also an antisense oligonucleodde may be used wherein not the 5' terminal nucleoside is attached 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' taininus of said oligonucleotide. 24 between 11
to 59 contiguous 5'43'-linked 2'-methoxyritionueleotides; and an exonuclease blocking group present
at the 3' end of the oligonucleotide that is drawn froli the group consisting of a non-5
r-phosphodiester-linked nucleotide, from one to three contiguous 5'-3 linked modified nucleotides and

a non-nugleetige chamicat Heckinguaup: Tiwo tlassns of parictBibRieipried antisenssion
oligonucleotidl%s can be characterized as follows; The first(?fla s of antisense oligonucleotides, also

referred tBPABrEAT RS0y &N APat TS AR (TEEh ST FAHERHES i BeD SRS RO RS & 23
nucleotides:cifimprisingiin %143 @heireationuadstiElekeaftsavuemat-timet\dritemniclestideseamstretch of
nine 2 r-deaxyribonucleotides, a stretch of six 2'-0-methylribonueleotides and a 3 '-terminal
ooy R e Ry b S e e B AT IR YBLP are
phosphorbthida@dl: hk@&%ﬁma@gﬂﬁ@sgﬁé&qﬁemp@mhﬁbmﬁqem aeptiosphodiester
linked. A'ﬁ‘&o{&%@n@@iﬂﬁﬁé@?%&?ﬂﬁ{eﬁ&'ﬁ%ﬂ%ﬁ‘%ﬁ%%{% Bsh bR MAR Srefbiiaal gnd of the

2%0- methylribonueleoddes and the first nucleotide of the stretch consisting of nine 2'-

deoxyribdht Hieotries preest fﬁé@@%@%ﬁé%@@@ﬁdﬁ@%@ﬁﬁ&%@%ﬂ%‘g@ﬁ Restrnaked or
phosphorpthigatedificage is also present between the last, i. e. the most 3'-terminal deoxynueleotide,
and the first 2 P-O-raethylribonucicotide of the subsequent stretch consisting of six
2'-0-methylribonucleotides. From this group of six 2'-0-methylribonucleotides the first four of them,
again in SATdtihretiBnfatedhmsahodiestilr dindagnotie rpantihehiabtriagce: ofetitemedcosigs prnding to
positions 2r0t%? ngargtgpl S Qorﬁlgg%gto% g‘ke%&@eéﬁdﬂ’o idig' E%%mig A g%eg%ie gl gr'-d.gox crgucleotide
is linked t the astl,ni. S most 3-terminal 2060- metﬁy ribonueleotide ?hrougaﬁ ap bsp%%r%tt I0ate
linkage, TWisclirbinsldbsrstraypedsptmideswdpdd bynreftaéhratoghectblidninepsthetedtic statectiire:

RRRnnnrj g Rdngdi QW i0at "Bgﬁga ~0-methyl ribpnucleotides (A,
G, U, QC); %%%E}grgg 2%%5#%1@5:%%%%%%%2?? ?A, G, g%é%% gsrepresgen%%%hﬁéré%ﬁ%rgwoé?e linked

deoxyribdi@ersoiag shiakiod pf Bhraries is contacted with the target molecule, in the present case, for

example, the protein kinase N beta. Those peptides binding to the target molecule are
subsequently removed, preferably as a complex with the target molecule, from the respective
reaction. It is known to the one skilled in the art that the binding characteristics, at least to a
certain extend, depend on the particularly realized experimental set-up such as the salt
concentration and the like. After separating those peptides binding to the target molecule with a
higher affinity or a bigger force, from the non-binding members of the library, and optionally
also after removal of the target molecule from the complex of target molecule and peptide, the
respective peptide(s) may subsequently be characterised. Prior to the characterisation optionally
an amplification step is realized such as, e. g. by propagating the peptide coding phages. The
characterisation preferably comprises the sequencing of the target binding peptides. Basically,
the peptides are not limited in their lengths, however, preferably peptides having a lengths from
about 8 to 20 amino acids are preferably obtained in the respective methods. The size of the
libraries may be about 10% to 10'®, preferably 10° to 10" different peptides, however, is not
limited thereto.

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.




The second class of particularly preferred antisense oligonueleotides, 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' 4 3' direction), 25 At the 5'-terminal end there is an
inverted abasic nucleotide which is a structure suitable to confer resistance against exonuclease
activity and, e. g., described in WO 99/54459. This iverted abasic is linked to a stretch of five to
seven 21-0-methylribonucleotides which are phosphodiester linked, Following this stretch of five to

seven 7'-0 wlri ' re | . I "-deoxyribornicleotides all of
nich are T B Y By B

2'-0-methyhfienivepoikie knesele Hisrpaedisas /e detideser Bidie memiatickeotite dopmprisidg stretch
occurs vig, ayaipsphadissiar inkags: Adiacenidnaibasteieh Risavan OrmineR AR omIslsplides a

stretch consistent of five to seven 2'-0-methylribonucleotides is connected. The last 2'-deoxynueleotide

i linked tGHREBF4DSTPID 4SRN IFLER fesepida st drsinmsnel eherancBndhsifigsrmive o
seven 2'-Qfiaathyistaenusletitesodeiss via a phasphomidieate ligksgen the sketeheofhfivedo seven

2%0- methylripbonucleotides.are.phosphodiester linked At the 3'-terminal end of the second stretch of
five to se\/ﬁﬁag)f@g-e 1??1%?6‘6%5%@&%%&0@&88&?&“ }ﬁ%gf:?e‘%f%doe; RSP ICE 4R RSP c Riss may
also be desordoedgyier eheyes mos doither bl bosimgly schdmaliesty vetuveri ¢GerfeBide mvbprésentihg the 3rd
generatio ntisense;oligonucleoti I following schematic, structurey) ... .

cap-(np),( y?nlp %-%raﬁl %SF %‘é%n-%}% ?r%t%?ﬁ)m%w%ﬁ%%ﬁr n%csgﬁ?lﬁ]%%e%gYec’a%l#ég?%%%?é inverted
deoxy abdbfss suslhvilalesnisdificanionkes obthedigernvshinhdentd o the-rarstiyinglsonigelwbiries (A, G, U,
C); N represeaisshaspherqihionis-HnkedAR0RAIBARCIRRIige Sdhr S Tr G hISRIESERIARINteger

from 5 to 7; y represents an integer from 7. to 9; and z represents an integer from 5 to 7. It'is to be

noted that¥PRsHEEGERE smplh e EGHsS, BeeHdearrimawiresel hy e hinkien sihapuRirsiRges
preferred Hhahxiand Aanenda samme padgiver.prisenss siagnuceotisviricasrditgbndherfaliowing

basic designs or structures of the antisense oligonucleotides of the third generation can be as follows:
co (S TS A T NG ) AR AT S B AR A
cap-gnpgg(ﬁldﬁ)gﬁﬁn%sﬁfm,wmﬂ@me)ﬁﬂﬂ&)ﬁ(fmi&mm m@(@)ﬁﬁﬁﬁ%@mﬁgfmaﬁ-éamﬁ(m)ﬂ(np)5-Cap,
cap-(np -C cap- can., -

oy 7R et LTI eB-cap,
caP-(11.)SSyo igys-tsaisc bl apyB(N sivpssreapor ap iy RMs)pihpysidaj the identification

cap(np)5 (Y AT GaRe AP 2N BRI G ARk iEPR{RRIE R0 ie 3ReanskpRd(Nalalahcap,

cap(np)s(Ns)8(np)7-cap, cap-(np)7(Ns)g(ni,)7-cap, cap-(np)5(Ns)9(np)7-cap, cap-(n)&(N)g(n)7-ca
ang(cgl)l((ﬁféﬂlfa( i p)b _Egp%iga?)chgrac)tgésa)cs. Prg erabﬁ)y,( tl‘ljg n(amr)al (coprzlpoun%s haee(a)mgle)cguga;) P

weight of about 100 to 1000 Da. Also preferably, small molecules are those which comply with
the Lepinsky rules of five known to the ones skilled in the art. Alternatively, small molecules
may also be defined such that they are synthetic-small-molecules, preferably arising from
combinatorial chemistry, in confrast fo natural products which preferably are non-synthetic.
However, it is to be noted that these definitions are only subsidiary to the general understanding

of the respective terms in the art.

It is also within the present invention to use the protein kinase N beta and/or a nucleic acid
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 European patent EP 0 533 838, Basically the following steps are realized. First, a




26 A further class of compounds which may be generated based on the technical teaching given
herein and which may be used as medicaments and/or diagnostic agents are small interfering RNA
(siRNA) directed to the nucleic acid, preferably mRNA, coding for protein kinase N beta. siRNA is a
double stranded RNA having typically a length of about 21 to about 23 nucleotides. The sequence of
one of the two RNA strands corresponds to the seqggnce of the target nucleic acid such as the nucleic
acid coding for protein kinase N beta, to be degraded. In other words, knowing the nucleic acid
sequence 0f of et molecule, in the pr t casep rotem Icinase,N beta efer RNA
sequence, T oub? rlglr% egﬁ?{f\lfx %O?m%ﬁ gfare]resdlv\;) fﬁ one o ?fl i85 %acsﬁr%% elné@ma@ementary
to said, e.cgmpRKRATgreai mfdma@eam referzbiyl, at penstap plic aviers pyieshid siRNEd orecypdidm
containingrilie 0eRG- GeOARIGRNG BRARNA RIMBNA-codRG ol NN KRASE N balay IDgigspective

target nucleic acid will be degraded and thus the level of the respective protein be reduced. The basic

principles t@f@%ﬁ@%ﬁﬁ@@?ﬁﬁ?ﬁrﬁ&h&%ﬁ&@§h§“s%@ﬁ?@l¢f@§%‘@éﬂé%@ﬁt@ﬁ@ dragib stissgent,
respectivelysis (ree) doathats t@%@%ﬁ&ldﬁtd@fﬁﬂﬁgoﬂ@é Patens apnlications) W@@%&&&%@d WO

01/75164. Based on the aforementioned_design orlnC| es, it is_possible to generate such si
antisense SREGIRLEFRdESFRIPABSS ME He % i’h%d@f@i@%@?ﬂ@éﬂﬁé‘%é‘ﬁﬁ@nﬁ fo-
pmtein Icinaggifiedeaians IénWpo%&r@@miﬁueafmfonreﬁwmﬂ@@&myl% @ép&u@kemewui SRR as
hnR_NA, cDNA a%ntg the like, mclu %enomlc nu?elc ac% uchour e, als aﬂo ln(%\:lt1 ei)r%ﬂpectlve

mcreased rafn ac1 ec:1
antisense %ltraﬁdamay gﬁownzﬂ%(e deeS|gn fan nucleic aC|d ase com ven asic principle

of base pdirganiplermditaitg, f[’muel‘émbiymagédmmid/aﬂbm@pt;krbasesqimtﬁdg'l‘hmmmhm@mw further
aspect of m&@&g%&%@%@@@% F@i@x‘feﬁ 10 FREAUIC ﬂ%xo@@%&r R a?n?@ﬂg%%%ﬁ@ﬁ%ﬂ%&'%‘?“des

which are directéd against or’specific tor pro ein kinase N-beta. In the following, this is further

illustrated B9 mﬁlmwma%%pné% PiATsersEBnssrefcibe faEsEnel r%wiwésnaglmn as will

be aC'mOVﬁlﬁ@Qﬁﬁ?}!é%&ﬂ%sdé&yﬁ@ng‘tﬁg%e%{{em@?b%f\lﬁlﬁg@&ﬁt%é @Eﬁfﬁc{é@ﬂ@xé%ﬁm%érom 1510
25 nucleotides, whereby this means actually any len th comprising 15, 16, 17, 18, 20, 21, 22, 23, 24

or 25 nuclBETEES IPRIRR RO ARG, THY JRRIK ﬂﬁéﬁ?eﬁ‘z‘@h BhFbiE m@fé’}‘i{?@l‘é‘ﬁ%é@ﬁﬂ%ordmg
the desugrbmmmwﬂq,smlkawwa Idnevarttcrels@mtavﬂcﬁRNA fiznapeod eepipitg. Acanslinglytihe

SiRNA clalm erein co rlses a stretc refe ny r{ucleotlde length fli]ora 15
Kaihle foside ‘}é % ARG u%h osﬂ[mr%
consecutive nuc‘feo%es%v era Iea rally complemen ar)%rto € Sense or

antisense &wamgaﬁmmmmduﬁgtﬁd Omcmtaieandxgt@amnatmbmm@utgom&smr&@mmmc@ agkrast
partially complernentarnyig g, fisho g%&ﬁ%@&%&%%%‘&ﬁﬂ%%@&?@& %&%ﬁ?@%}m%a

respectively, encodlng protein kinase N-beta, Any design principle known in the art of generatlon or

manufactie BissiHONAr gaay s ainsieadertais Radassbdase fatibetdeacrpreaiRe Anspisaditelosed
herein corgpiises5iRNAmMIaEARsSHhe @Rt seRREssanTeol TIHICh skarisiywithie By eetigratiwiich

corresponds to nucleotide no 1. of a P1(14-beta encoding sequence as specified above. Eurther such
SIRNIA O SEEhY WRITREHAEI GO P R LS Alh SHES BORLIE AR GPBFA I IRERRER encoding
sequence &g spa@diﬁl@(ﬂeab@gavk&tndasmpﬁn ?aplsdemdnobswwmvérothemlﬁﬂﬂmtaaﬁmgBﬂmgi
sequence s re ed sQ as to ossible SIRNA molecules WhICh i ecte ainst
PICN- betapﬁﬁrg ené?ﬁyqfea%sﬁucﬁ?% %ngig Féqculééu ﬂqcfjaélna é%tgr% as%}%?%rlﬁ%r% T%glble for
siRNA, mdrtepariioutatiycemeteriahdergpetified iélﬂ@/@tdm@ierabﬁpméwmgwélwﬁ\im@@ule of the
SiRNA molgqple; spacadlisclgsedieiein wyariae ﬁg&@h&%@@@&é@@ﬁﬂxwa@wﬁmﬁmanﬂsense

strand or sense strand. It is obvious that the thus obtained antisense sequences have tq
complemeFtBHh 8L FPPASE B eSS UPIE R TH e Hetbalhph Hrinny b eb muat apelett Srbeture

required fapahfwacliopaliyactivesiRbA-Basea endhesnadeioh astionpidheafompaniaaagalasses of
compoundB{ uch santlbodles @{ldes anticalines, aptamers, spiegelmers, rlbo es, arglsense

oligonucle PR Ot e el
compound&&awgﬁamgtprotem Idnase N beta and the nucleic acid coding therefore, respectively, for the
manufacture of a medicament or a diagnostic agent for any of the diseases as described herein and
any of the diseased conditions described herein. Furthermore, these agens may be used to monitor

the progre$sivaeptriohdisamosamdis sreedneoa ditishs i misad e sswfnr epeiag jodpplied,

respectivelfesent invention using protein kinase N beta or 2 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




The various classes of compounds designed according to the present invention such as antibodies,
peptides, anticalines, small molecules, aptarners, spiegelmers, ribozymes, antisense oligonucleotides
and siRiINA 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 g,fiiies Riarmacdtical agihee aRmRRuALdhaphalmsalcallaccrRiaig cagger. Such
I r, an alcoholic so

carrier may be either liquid or solid, for example a 28 solution, a buff ution or the

like. SuitalBiEases aerrieniseiacanfon ghoteesizetaboHizniehEfikthen Rekpevariohish siabilikiliad in the
art to proviglg1seRReeiMe ORI a8iapS 01 1RE AEIAUS, CHIROLAM %@%{%&%&h@%@fﬂa@m@ned

classes of compounds in order to realize the particular route of administrations such as oral,

parenteral 2&UBEuTAHED fReTn itV ARIRS: iffr dhLR R At SRS TR E TIRASSEIMSTS CORRIBOBRIO®Y the
different clagaestiofcompatutiscascimeritionedeabave tfimayicathe, RitbesaiadewitingerspiRation,

subject to or contai in a kit. Such kit.comprises apart from the respective.compound(s).additionally
e or sov B S S e U P S5 the BT s P ER P Feoup
comprisingusufidins onegsitigd eorambisnpositie pottiolsinasd Mdtetectfrpsegneiity utesf Theuskious

compoundg, 3teferalily, 16 VAHRHS BRI GHRFiE A R BReBbLIBRRLY OF QLI iumy Brelgably as a
unit dosage for a single administration each. The kit may particularly be used for the therapy, diaposis

or monitorAsTEiethesy fessdsihecdis angespaspiit theerisrediivpdmabhedarest draiedte Had
diseased cRpgliliens asidencyiReEhSIRIN. ahhePregeaiiayenioaisdawdyrine: Mwslipiag by the

following figures and examples which are no intel%%ed to, limit the scope of protection. From said
figures and SXETEsS ﬁfﬁﬁ@?%ﬁﬁfl‘ig?sg %hfﬁfé 18 A SRANRSG LR R Ahtamed Ham fitrig. 1
shows a s@hemidic refiesEhéadi dnmictpiovetidiacthichn duecadeaitalatiorenhihef ReGadwinasdtpdibiway;
Fig 2 shows the, measurementof WRROUS SRR RN AT ARIoRR G aRe odsharter
treatment with rapamycin;

specifically interact with the naturally occurring target molecule rather than with the optical

antipode thereof. Similar to the method for the generation of aptamers it is also possible to repeat

the various steps several times and thus to enrich those nucleic acids specifically interacting with

the optical antipode of the target molecule.

A further class of compounds which may be manufactured or generating based on protein kinase
N beta or a nucleic acid coding for protein kinase beta, as the target molecule as disclosed herein,

are ribozymes, antisense oligonucleotides and siRNA.

It is a common feature of all of the aforementioned nucleic acids that they do not interact with
the target molecule at the level of the translation product which is in the present case the protein
kinase N beta, but rather interact with the transcription product, i. e. the nucleic acid coding for
protein kinase beta such as the genomic nucleic acid or any mucleic acid derived therefrom such
as the corresponding hnRNA, cDNA and mRNA, respectively. Insofar, the target molecule of the
aforementioned class of compounds is preferably the mRNA of protein kinase N beta.

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




Fig.3 shows the experimental approach to identify PKNbeta as a downstream drug target of the PI
3-Kinase pathway; 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 expression of siR_NA in HeLaB cells; 29 Fig. 7 shows photographs of human prostate cells
and human prostate cancer cells upon hybridisationygsing protein Idriase N beta antisense and sense
sequences as probes; Fig. 8 shows a diagram depicting the volume of primary tumors in an orthotopic

ot mpn e B B b e SR AR et
(Fig. 8B), anitiphofoepssphsllsf prostamsrint [phithaodédisearroritrotvpicphostateststrrodméeel using
control siRiA{ign ChL9nd Apigtein fingse NeP e AP esificoS RNACARSIrYEt (g 8C 2 kimer

intramolecularly or intermolecularly, the target nucleic acid in case the catalytic activity of the

ribozyme is a phosphodiesterase activity. Subsequently, there may be a further degradation of the

target nucleic acid which in the end results in the degradation-of the target nucleic acid as well as

the protein derived from the said target nucleic acid which in the present case is protein kinase N

beta due to a lack of newly synthesized protein kinase N beta and a turn-over of prior existing

protein kinase N beta. Ribozymes, their use and design principles are known to the one skilled in

the art, and, for example described in Doherty and Doudna (Ribozym structures and mechanism.

Annu ref. Biophys. Biomolstruct. 2001 ; 30 :457-75) and Lewin and Hauswirth (Ribozyme Gene

Therapy: Applications for molecular medicine. 2001 7: 221-8).

The use of antisense oligonucleotides for the manufacture of a medicament and as a diagnostic
agent, respectively, is based on a similar mode of action. Basically, antisense oligonucleotides
hybridise based on base complementarity, with a target RNA, preferably with a mRNA, thereby
activate RNase H. RNase H is activated by both phosphodiester and phosphorothioate-coupled
DNA. Phosphodiester-coupled DNA, however, is rapidly degraded by cellular nucleases with the
exception of phosphorothioate-coupled DNA. These resistant, non-naturally occurring DNA
derivatives do not inhibit RNase H upon hybridisation with RNA. In other words, antisense
polynucleotides are only effective as DNA RNA hybride complexes. Examples for this kind of
antisense oligonucleotides are described, among others, in US-patent US 5,849,902 and US
5,989,912. In other words, based on the nucleic acid sequence of the target molecule which in
the present case is the nucleic acid coding for protein kinase N beta, either from the target
protein from which a respective nucleic acid sequence may in principle be deduced, or by
knowing the nucleic acid sequence as such, particularly the mRNA, suitable antisense

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




Fig. 9 shows a Western-blot analysis of different protein 'chase N beta derivatives and their activities
using IvtPB as a standard phosphorylation substrate upon transient overexpression in HelLa cells and
anti-protein kinase N beta antibody (anti-PK) fir; detecting the relative expression levels of the Icinase
derivatives (Fig. 9A), a further Western-blot analysis of different protein Icinase N beta derivatives
using an antibody specific for the phosphorylated fogm of protein Idnase N beta (Fig. 9B), and a
schematic representation of the various protein Icinase N beta derivatives used (Fig. 90); Fig. 10

shows a We roteln k se N beta erlva [ A) to.monitor the expression
levels th (Xr}faowsﬁfa{{)%gg \fy%%%;% g’eﬁrgna ysis Y ihe'h H%%%‘ng yﬁ%’f? %ﬂlgé? é’r%‘}gﬁdlﬁﬁ%@ RVbeta
derivativeg HigndB ol fibreh dultsrtiat vee spits ahiss e oprthyiphatidnmss ay pto ghateatidate
phosphor rotei f n teg ospherylated form
Fhereof by tveBrn bRrEi E a  LRae R R e
autoradiogapiyq Figf118) Toressstie thakBbBMAparaBle MWEMQ@“betdWerem@bnﬂfﬁ the

respectiveifAg; g&@&@gﬁﬁﬁ%ﬁ&@@cﬂ 125 ShPwRiFbkiBLdAci@adaprobec using an anti-PKNbeta
antibody ("kinase", Fig. 11C). 30 Fig, 12 shows a Western Blot analysis comparing the expression of

endogenous protein kinase N beta in samples that were treated with LY294002 for different times in
Hela and @E-&ﬁﬁﬁﬁaﬂ?@e@ﬁebom&lOﬁﬁmhﬂﬁeﬁaﬂ%ﬁewﬁﬁdmnmﬂh parelledde:cenfiesnsefficacy of

the PI1 3-ki nase mGl r. F| 13 sh SI eIa ve,pro elnbamounts an%km act|V|t|es§%fvarlous
recombman% éa?sd%S gﬁvg redent |r?s|cnr%muno gnalp SEYOTRE r@ggﬂ%ﬁ Yespective

recomblna:ritgormtémsdaad doaemtreatedamithliye ScBrkimpasy mhlﬁltmetlYﬁM@()}i’dmorﬁmﬂgnsmH@r the

|nd|catedt erg% fgj sggygs% !391‘ qli%?e%n\ﬁl&ergbgeg?&c%%%%{%re%%%%l%k%} aée)beta and

derlvatlves as PK a wildtype (Fig. 14A), P PICN
beta deriviiVesadk m’fgfl ‘taodified w@qtm Hé}féll\si@mgt 19mp) linkagseatpatethp? cmwrbﬁaqi

fluorescenge.IigHASCAPYe 'ﬂﬁb§§H&ﬁ@sf§§%H&Bﬁ&%ﬁﬁé&féw?se%{&%ﬂ@%ﬁo%é%ﬁmﬁ gxpressed

in HelLa cells for 48h. After f |X|anI) and permeabilization, expression of the recombinant rotelns was

detected DY NASHEY SRR I AR Ry S RN RRS NS A A8 R B PR BE AR IRRSRABEER, 3 The cells
were counjedsia@ineebiyplrbstiingritee\ioskeldtlackivaitvitiodarRiNph el gidiBetween 5 and 10

2’-deoxyphosphorothioate nucleotides to activate eucaryotic and, particularly, mammalian
RNase H. Protection from degradation is accomplished by making the 5 and 3" terminal bases
highly nuclease resistant and, optionally, by placing a 3" terminal blocking group.

More particularly, the antisense oligonucleotide comprises a 5’ terminus and 2 3" terminus; and
from 11 to 59 5"->3 -linked nucleotides independently selected from the group consisting of 2'-
modified phosphodiester nucleotides and 2'-modified P-alkyloxyphosphotriester nucleotides;
and wherein the 5'-terminal nucleoside is attached to an RNase H-activating fegion of between
three and ten contiguous phosphorothioate-linked deoxyribonucleotides, and wherein the 3'-
terminus of said oligonucleotide is selected from the group conéisting of an inverted
deoxyribonucleotide, & contiguous stretch of one to three phosphorothioate 2°-modified

ribonucleotides, a biotin group and a P-alkyloxyphosphotriester nucleotide.

Also an antisense oligonucleotide may be used wherein not the 5 terminal nucleoside is attached
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;




Fig.1 shows a schematic representation of growth factor induced activation of the Pl 3-Icinase
pathway. Growth factor stimulation of cells leads to activation of their cognate receptors at the cell
membrane, which in turn associate with and activate intracellular signalling molecules such as Pl
3-kinase. The tumor supptressor PTEN interferes with Pl 3-kinase mediated downstream responses
and ensures that activation of the pathway occurs in4 transient manner. LY294002 is a small
molecule inhibitor of Pl 3-kinase One of the known downstream genes of Pl 3-K is mTOR (mammalian

target of Rapargysin)whish canheinkRmitediby he clinigaly ABRKMESALLI KaPamKe i, (Rapamune). P!

3-K is involved in the regulation of cell proliferation, cell survival, glucose transport, translation,

metastasi& QFEigreHb AT ReHF e2fn Hhe atingPd v ribh eigosreemside ikt Herelsrage irPotBatisIPdPug targets
that are pregistadstohernnyvaivedinpsamaaing metasiatichahavon dneanasf-celbsikhnslass of effector
molecules which act further downstream in the pathway are likely 1o represent better drug targets than
more "u ps%%?ﬁ‘um g?é%‘{?gf}gﬂuﬁgsrﬁwoﬁﬂ%e@% ﬁg\é/@lﬁf\lf\é? %?81% ‘effects. 31 The subject
matter of Fig. 2 to Fig. 5 is discussed in more detail in connection with the following examples. Fig. 6
shows intélfershisebyf parisidatlp resfiondohgRNAchigdtaLiabtidss) iR Ahmaleciziesasérdogenerated by

promoter (1).64-2) driven expression of target specific sequences (template derived from gene of
interest containing a 21-mer sense and reverse complementary sequences 'linked by 12-mer poly A

stretch. UPSH <Lt RIERS S HARBIF RS0 HSRIBRISSHA QPSR MR STFORE SRS HIST B mplate
sequenceanifstarg olamgenaesifos, SHNA R RmRasioN2 Coitkspidasd epasuence were wtwdused into

expression vectors carrying.the 13642 promoter cassette. (C) Effect of SIRNA expression on cell
arouth and SRR G A S OB KONy Sty i BL T P TG HeL a3
cells for RbfAsint2 Herartyepencipeittss Galls \Beterhanab tededShoumaitetideaisfautdbeaficst

S“bseqU.'e'éﬁ%g%%%%%@@%gn%&ﬂglﬂﬁsﬁ?ﬂ&%;%%tﬁgsze%b%h@%ﬁﬁ%@&ﬁ&d?l{%\'ﬁ:ﬂ@&? %&?&%e. on the
expressior of corresponding genés was analyzed by assaying transfected cells for growth/proliferation
on matrige Exfreqsrsh &usiRNA-sePIscTElehars ibemmedisria|bnkyd., 6&PgEWM éh atrigel
(right panelioynsigaeeXMRRRIOBRLSIRNA: SReCIfiC 10 RIOLaE: andbiataetesevarahsdisterbed the
behaviour of HeLaD growth on matrigel %rjrrnddle nd rlghtipanels). - ‘
methylribonucleotides and the first nucleotide™ of the stretch consisting of nine 2'-
deoxyribonucleotides. All of the 2'-deoxyribonucleotides are phosphorothioate linked. A
phosphorothioate linkage is also present between the last, i e. the most 3'-terminal 2'-
deoxynucleotide, and the first 2"-O-methylribonucleotide of the subsequent stretch consisting of
six 2'-O-methylribonucieotides. From this group of six 2 -O-methylribonucleotides the first four
of them, again in 5" = 3’ direction, are phosphodiester linked, whereas the last three of them,
corresponding to positions 20 to 22 are phosphorothioate linked. The last, i. e. terminal 3'-
terminal 2'-deoxynucleotide is linked to the last, i e most 3’-terminal 2°-O-

methylribonucleotide through a phosphorothioate linkage.

This first class may also be described by reference to the following schematic structure:
RRROmmnNNNNNNNNNnnnRRRN. Hereby, R indicates phosphorothioate linked 2°-O-methyl
ribonuclectides (A, G, U, C); n stands for 2’-O-methyl ribonucleotides (A, G, U, C); N
represents phosphorothioate linked deoxyribonucleotides (A, G, T, C).

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" = 37 direction).




31a The present invention also provides any one of the embodiments disclosed below and indicated
with the numbers 1 to 30. Use of protein kinase N beta or a fragment or derivative thereof as a
downs-tearn target of the :PI 2-kinase pathway, preferably as a downstream drug target of the PI
24dnase pathway. Use of protein Icirase N beta or a frarient or derivative thereof for the manufacture
od a medicament for the treatment and/Or preventidtfof a disease andior for the manufacture of a
diamostic agent for the diaposis of a disease, whereby the disease is selected from the group

COMPIisSing, EACEISMBIABIAIC HaRCAr SRR v Rathrlegigabsanditivasdny elvikatbeRhRkipase
pathway. The_ use according to claim 1 or 2, chsracterised in th}%%orotein inmtse N beta has an amino

acid sequEREREEBTARNGG (PERD BFNIE e AE8RIAR oSSRk RATr PN § 70 868 07 ¥fatabank
entry gi 7049489, aiyasipast inlddrivaiiverdhiredifideUsesofan nudeincasidicodiogdodsreieithidrase N

beta, or a fipament .2 derxallye Jyereat o e Usaimen andior exention.of adiseass andio for

0 onucleq €
the manuf& of diagnostic agen e diagnosis of a disease, WhereBy & 1iSQaSE is'Celected

from the gtoaptcghpfsingeodncens, Fnétaxyationedeeiedss salidodrhishtac ohicmhoobitandiiedlving the
Pl 2-kinasgy,P ﬂmgaeybetween the last, 1. e. the most 3'~terminal 2"-O-methylribonucleotide and the first
2'-deoxynucleotide of the 2'-deoxynucleotide comprising stretch occurs via a phosphodiester
linkage. Adjacent to the stretch of seven to nine 2'-deoxynucleotides a stretch consistent of five
to seven 2 -O-methylribonucleotides is connected. The last 2'-deoxynucleotide is linked to the
first 2"-O-methylriborucleotide of the latter mentioned streich consisting of five to seven 2'-O-
methylribonucleotides occurs via a phosphorothioate linkage. The stretch of five to seven 2'-0O-
methylribonucleotides are phosphodiester linked. At the 3'-terminal end of the second stretch of

five to seven 2 -O-methylribonucleotide another inverted abasic is attached.

This second class may also be described by reference to the following schematic structure:
(GeneBlocs representing the 3rd generation of antisense oligonucleotides have also the following
schematic structure:) cap-(tp)x(Ng)y(np)-cap or  cap-nnunmnnNNNNNNNNNnnnnnnn-cap.
Hereby, cap represents inverted deoxy abasics or similar modifications at both ends; n stands for
2’-O-methyl ribonucleotides (A, G, U, OC);

deoxyribonucleotides (A, G, T, C); x represents an integer from 5 to 7; y represents an integer

N represents phosphorothioate-linked

from 7 to 9; and z represents an integer from 5 to 7.

It is to be noted that the integers x, y and z may be chosen independently from each other
although it is preferred that x and z are the same in a given anfisense oligonucleotide.
Accordingly, the following basic designs or structures of the antisense oligonucleotides of the
third generation can be as follows: cap-(ny)s(Ns)7(np)s-cap,  cap-(ng)s(Ng)7(tp)s-cap, cap-

(mp)7(Ne)r(np)s-cap, cap-(np)s(Ns)s(mp)s-cap, cap-(p)s(Ns)a(mp)s-cap, cap~(np)7(Ns)s(np)s-cap, cap-

(mp)s(Ns)s(mp)s-cap,
(1p)s(Ns)7(1p)s-c2p,
(np)7(Ne)s(np)e-cap,
(p)s(Nshr(np)7-cap,
(np)6(Ns)e(ny)7-cap,

cap-(tp)s(Ns)s(np)s-cap, cap-(np)7(Ns)s(p)s-cap, cap-(np)s(Ne)(np)s-cap, cap-
cap~(np)7(Ns)7(mp)e-cap, cap-(np)s(Ns)s(np)e-cap, cap-(np)s(Ns)s(np)s-cap, cap-
cap-(np)s(Ns)o(np)s-cap, cap~(np)s(Ns)o(Bpls-cap, cap-(ny)7(Ns)s(Tipls-cap, cap-
cap-(np)s(Ns)7(np)7-cap, cap-(ny)7(Ns)7(mp)rcap, cap-(np)s(Ne)s(np)r-cap, cap-
cap-(np)1(No)s(np)r-cap, cap-(8p)s(Nsjo(mp)r-cap, ‘cap-(np)s(Ns)s(np)r-cap and

cap-(1p)7(Ng)o(mp)7-cap.




The use ace:arcing to claim 4, charac,erkcd in that protein kinase N beta has an atniret acid sequence
according to SEQ M NO, | 07 according to databank enty PD 07019489 or databank entry gi 7019489,
or a part or derivative thereof 6.The use according to claim 4 or 5, characterised in that the nucleic
acid is a nucleic acid according to SEQNO. 2 or according to databank cntrie eti 7019488 or
KA/1_01335, preferabbT NM_01335,1, The use acagrding to any of claims i., 4 or 5. wherein protein
ldnase N beta is coded by a nucleic acid according to SEQ D NO,_2 07 according to databank entries
Ti 7019488 07 1'iVit_01335, preferably NM_0133 5.1. 31b 8. The use accordinu to claim 4, wherein

the nucleic acid sequence, but for the degeneracy of the genetic code would hybridise to the nucleic
acid as sp‘écfﬁ%}&?riﬁlﬁﬁiﬁ{ gompounds which may bé generated based on the technical teaching given

herein and which may be used as medicaments and/or diagnostic agents are small interfering
RINA (siRNA) directed to the nucleic acid, preferably mRNA, coding for protein kinase N beta.
siRNA 1is a double stranded RNA having typically a length of about 21 to about 23 nucleotides.
The sequence of one of the two RNA strands corresponds to the sequence of the target nucleic
acid such as the nucleic acid coding for protein kinase N beta, to be degraded. In other words,
knowing the nucleic acid sequence of the térget molecule, in the present case protein kinase N
beta, preferably the mRINA sequence, a double stranded RNA may be designed with one of the
two strands being complementary to said, e. g. mRNA of protein kinase N beta and, upon
application of said siRNA to a system containing the gene, genomic DNA, hnRNA or mRNA
coding for protein kinase N beta, the respective target nucleic acid will be degraded and thus the
level of the respective protein be reduced. The basic principles of designing, constructing and
using said siRNA as medicament and diagnostic agent, respectively, is, among others, described
in international patent applications WO 00/44895 and WO 01/75164.

Based on the aforementioned design principles, it is possible to generate such siRNA, antisense
oligonucleotide and ribozyme, respectively, once the nucleic acid sequence coding for protein
kinase N beta is known. This is also true for precursor molecules of nucleic acid such as hnRNA,
¢DNA and the like, including genomic nucleic acid. Of course, also knowing the respective
antisense strand may allow the design of such nucleic acid based compounds given the basic
principle of base pair complementarity, preferably based on Watson-Crick base pairing.
Accordingly, a further aspect of the present invention is related to specific siRINAs, ribozymes
and antisense nucleotides which are directed against or specific for protein kinase N-beta. In the
following, this is further illustrated by siRNA, however, this applies to antisense
oligonucleotides and ribozymes as well, as will be acknowledged by the ones skilled in the art.

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 lemgth from 15 to 25 consecutive

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




9. The use according to any of the preceding claims, wherein the nucleic acid sequence is a nucleic
sequence which hybridises under stringent conditions to the nucleic acid sequence or Dart thereof,
according to SEQ E3) NO. 2 or according to databank entries M 7019488 or NTh.4_01335, preferably
NM 01335 .1. 1C.The use ac'cording to one of the claims 2 to 9, characterised in that the disease is
characterized in that the cells being involved in saidxisease lack PTEN activity, show an. increased
aguessive behaviour, cr are cells of a late stage tumor. The use according to any of claims 2 to 10,

wherein ihe Qiseaseindigle siage ke adieilofiRr Uesereania0 of ap agey! g freatment
and/or prevention of andlor for the manufacture of a diagnostic agent for the diagnosis o aﬁlsease,

whereby tReT#REBEEAR delbeidasirons and (ot i dBmpismigecelrmner sninemast stfendaiveradisplshany
pathological snditigRtinvelvisg fhedp. 3A§5n@%@i§a§bw¥@sﬁgeommngutm@esg§p%f REgdiding a.candidate
compound, Bproving e erpTesson YR Y B s et andora e
disclosed herein comprises siRNA molecules the antisense strand of which starts with a
nucleotides which corresponds to nucleotide no. 1 of a PKN-beta encoding sequence as specified
above. Further such siRNA molecules start with a nucleotide which corresponds to_nucleotide no
2 of a PKN-beta encoding sequence as specified above, and so on. This kind of scanning over the
PKN-beta encoding sequence is repeated so as to provide all possible siRNA molecules which
can be directed against PKIN-beta. The length of any of the siRNA molecules thus generated may
be any length suitable for siRNA, more particularly any length as specified above. Preferably,
the various siRNA molecule of the siRNA molecule space disclosed herein, overlap except the
most 5’terminal nucleotide of the antisense strand or sense strand. It is obvious that the thus

obtained antisense sequences have to complemented through base pairing so as to form the at

least partially double-stranded structure required for a functionally active siRNA

Based on the mode of action of the aforementioned classes of compounds, such as antibodies,
peptides, anticalines, aptamers, spiegelmers, ribozymes, antisense oligonucleotides as well as
siRNA, it is thus also within the present invention to use any of these compounds targeting
protein kinase N beta and the nucleic acid coding therefore, respectively, for the manufacture of
a medicament or a diagnostic agent for any of the diseases as described herein and any of the
diseased conditions described herein. Furthermore, these agens may be used to monitor the
progression of said diseases and diseased conditions and the success of any therapy applied,

respectively.

The various classes of compounds designed according to the present invention such as
antibodies, peptides, 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 & further pharmaceutical active compound, and a

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




detecting the activity of protein kinase N beta; contacting of the candidate compound with the
expression system for protein kinase N beta and/or the systdm detecting activity of protein kinase N
beta; d)determining if the expression and/oz the activity of protein kinase N beta is changed under the
influence of the candidate compound. 31e 14,The method according to claim 12 or 12, characterised
in that the candidate compound is selected from the ggoup of classes of compounds comprising
peptides, proteins, antibodies, antioalines, functional nucleic acids, natural compounds and small
m0|eCU|es’solution, a buffer, an alcoholic solution or the like. Suitable solid carriers are, among others,
starch and the like. It is known to the one skilled in the art to provide respective formulations for
the various compounds according to the aforementioned classes of compounds in order to realize
the particular route of administrations such as oral, parenteral, subcutaneous, intravenous,

intramuscular and the like.

The various compounds of the different classes of compounds as mentioned above, may also be,
either alone or in combination, subject to or contained in a kit. Such kit comprises apart from the
respective compound(s) additionally one or several further elements or compounds whereby the
elements are selected from the group comprising buffers, negative controls, positive controls and
instructions on the use of the various compounds. Preferably, the various compounds are present
in either dry or liquid form, preferably as a unit dosage for a single administration each. The kit
may particularly be used for the therapy, diagnosis or monitoring of the progress of the disease

or applied therapies in relation to the diseases and diseased conditions as described herein.
The present invention is now further illustrated by the following figures and examples which are
not intended to limit the scope of protection. From said figures and examples further features,

embodiments and advantages may be taken, wherein

Fig.l shows a schematic representation of growth factor induced activation of the PI 3-kinase

pathway;

Fig.2 shows the measurement of lymph node metastasis in an orthotopic PC-3 mouse model

after treatment with rapamycin,;

Fig.3 shows the experimental approach to identify PKNbeta as a downstream drug targst of the
PI 3-Kinase pathway;

Fig.4 shows aprimary 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 expression of siRNA in HeLaB cells;




15. The method according to claim 14, characterised in that the functional nucleic acids are selected
from the group which comprises apiameres, aptazymes, ribczymes, spiegelLraers, antisense
oligonucleodcies and si_ PUNTA. 16. Use of protein idnase N beta or a part or derivative thereof and/or
nucleic acid or a part or derivative thereof coding for protein ktinasc N beta as target molecule for the
development and/or manufacture of a medicament fg4 the treatment and/or prevention of a disease
and/or for the manufacture of a diagnostic agent for the diatimosis of a disease, whereby the disease
is selected from the group comprising cancers, metastatic cancers and any pathological conditions
involving the PI "3-1cinase pathway. 17. The use according to claim 16, characterised in that the
medicamefigahctiomth e blicagnastic dlgbwneomprisds asllagent, whish issekctedhfmmdhe graup

comprising antibadies:ReRides. aAlicalian TRl MBlReHles ARl MR GR, ARtameres,
spiegelmers and ENAI molecules. 18. The use according to claim 17, characterised in that the agent
interacts with the protein kinase N beta or apart or derivative thereof 19. The use according to claim
17, characferised in that the agent interacts with the nucleic acid coding for protein ‘these N beta or a
it or clorNEhe B O ERIEI At LR SHB B HRRTe: HCRY B EB MDA o Bitein
IcinaseN beta, 2éhddseusihg pal \iiintel eiRKichdnietaat sRALLIS Ayt diadinn sepit thetalervalpactar
derivative thereof, for, the development or manufacture of a medicament for the tmen hor
prevention of a |¥I(§1 gél %dr% o% o%stﬁemmagnou a%%':oﬁlrlé: ora %ﬁeaﬁur%ogtfgo%%ﬁlfﬁgfﬁ% H?a%rﬁ%?ssls of a disease,

whereby the dismﬁs@l@?@&(ﬁﬂbme@o@pm@nwrmmmmmbtae@ﬂdmmcm@mcany
pathological CO”%%%e'&YRAYEBQ&&%&?&&%?@iWMﬁ& 8C1) and a protein kinase N beta specific

siRNA construct (Fig. 8C2);

Fig. 9 shows a Western-blot analysis of different protein kinase N beta derivatives and their
activities using MPB as a standard phosphorylation substrate upon transient
overexpression in Hela cells and anti-protein kinase N beta antibody (anti-PK) for
detecting the relative expression levels of the kinase derivatives (Fig. 9A), a further
Western-blot analysis of different protein kinase N beta derivatives using an antibody
specific for the phosphorylated form of protein kinase N beta (Fig. 9B), and a schematic

representation of the various protein kinase N beta derivatives used (Fig. 9C);

Fig. 10shows a Western Blot of various protein kinase N beta derivatives (Fig. 10A) to monitor
the expression levels thereof in Hel.a cells and a gel analysis of the phosphorylation of
the protein kinase N beta derivatives (Fig. 10B);

Fig. 11shows the results of immunoprecipitation assays to detect phosphorylation of protein
substrates for protein kinase N beta detecting the phosphorylated form thereof by
Western blotting. (Fig. 11A) or the incorporation of 32p_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).




31d The use according to claim 20, characterised in that the polyp etude is selected from the aroup,
which comprises antibodies against protein Icinase N beta or a part or derivative thereof and
polypeptides binding protein hinase N beta or a part or derivative thereof. Use of a nucleic acid 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@f 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:cancer ' n ogi nditi involving the Pt 3-kinase
pathway. B T o s iR B s
comprises aptarhéifsimsersprsgbiinusese Bettad frofh N2 POV & differaut kbiecacid MefichrihREekts with a

nucleic acid codingdorHurtaindziasehoRaleoramen Qrastivative.thaterf o dhedevalopment or

manufacture of a medicament for the treat-tent and/or prevention of a disease, and/or for the
manufacture of éhai%%“ggf?éedé‘é}]i’ﬂtﬁr the diagnosis of a disease, whereby the disease is selected from
the group comprising cancers, metastatic cancers and any pathological conditions involving the Pl
3-Isinas pﬁthV\@y . . : . oy . .
1g. 13hows the relative protein amounts and kinase activities of various recombinant PKNbeta
derivatives present in immuno-complexes. The cells expressing the respective
recombinant proteins had been treated with he PI 3-kinase inhibitor 1'Y294002 prior to

lysis for the indicated times.

Fig. 14 shows a penal of pictures, whereby the cellular distribution of PKN beta and derivatives
thereof such as PXN 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 recomabinant derivatives of PKNbeta were
transiently expressed in HeLa cells for 48h. Afier fixing and permeabilization, expression
of the recombinant proteins was detected by using an anti-HA antibody followed by an
FITC-conjugated anti-mouse antibody. The cells were counterstained by labelling the
cytoskeletal actin with rhodamin-phalloidin,

Fig.1 shows a schematic representation of growth factor induced activation of the PI 3-kinase
pathway. Growth factor stimulation of cells leads to activation of their cognate receptors at the
cell membrane, which in turn associate with and activate intracellular signalling molecules such
as PI 3-kinase. The tumor supptressor PTEN interferes with 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.




The use according to claim 24, characterised in that the interacting nucleic acid is an antisense
olitonueleotide, a ribezyme and/or siP.N.A., 26.The use according to claim 24 or 2i, characterised in
that the nucleic acid coding for protein Ithase N beta or a part or derivative thereof is the cDNA.,
ro.RN.A. or IniRNA. The use according to any of claims 16 to 26, wherein the protein Icinase N beta
and/or the nucleic acid coding for protein kinase N beta is the one described in any of claims | to 31e
2.The method according to any of claims 12 to 15, wherein the protein kinase N beta anther

The subject matter of Fig. 2 to Fig. 5 is discussed in more detail in cormection with the following

examples.
Fig. 6 shows interference by transient expression of siRNA in HeLaB cells.

(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
complementary sequences linked by 12-mer poly A stretch. Upon transcription RNAs are likely
to form double-stranded siRNA molecules.

(B) Template sequences of targeted genes for siRINA expression. Corresponding sequence were

miroduced into expression vectors carrying the U6+2 promoter cassette.

(C) Effect of siRNA expression on cell growth and proliferation. Constructs (see above) were
transiently expressed by transfection in HeLaB cells for RNAI interference experiments. Cells
were harvested 48 hour after transfected and subsequently seeded (80000 cells per well) on
“matrigel” gel. The effect of RNA interference on the expression of corresponding genes was
analyzed by assaying transfected cells for growth/proliferation on matrigel. Expression of siRNA
targeted to PTEN had no affect on HelaB cell growth on matrigel (right panel), whereas
expression of SIRNA specific to pl10beta and PKNbeta severely disturbed the behaviour of
HelaB growth on matrigel (middle and right panels).




the nucleic acid coding for protein kinase N beta is the one described in any of claims 1 to 11,
Pharmaceutical composition comprising at least one agent selected from the ;Troup comprising protein
icinase N beta or a part or derivative thereof, small molecules interacting with protein ‘'ulnas?, N beta
or a part or derivative thereof or with a nucleic acid aging for protein kinase N beta or a part or
derivative thereof, antibodies specific for protein itease N beta or a part Or derivative thereof,
poiypeptides interacting with protein kinase N beta or a part or derivative thereof, a nucleic acid coding
for protein icinAESRFBE(AV BRI AFCORYISHY At & frdrBs ermudisiensciirs lomshbelahgudithdinesedin_ Idnase
N beta or a pariiothdetivative thareof or nucleic acids interacting with a nucleic acid coding for protein
kinase N beta cr a part or derivative thereof, and at least one pharmaceutically acceptable carrier,
preferably for the prevention andior the treatment of a disease whereby the disease is selected from
the group comprising cancers, metastatic.cancers and any patholagical conditions involving the P1-3
kinase pathway. 30 RTEFor THE" ChFPF BB ASHBTFOr A (TESALE A Rb AT REHEH IEE8I8tted from the
group compriginglcanbess, melasiaticcdanseraandianyspathologicatcenditiarsinvehwag the PI-3
kinase pathwaa_)é,nggmprising at least one agent which is selected from the group comprising protein
kinase N beta or apart or derivative thereof, antibodies specific for protein kinase N beta or a part or
derivative thereof, poiypentides interatiting with protein isinase N beta or a part or derivative thereof,
poly/peptides;jnteracting with.a qugleic.acidcoding fac pratein iinase N-hefp, Qra.part of derivative
thereof, nucleic acids interacting with protein kitiase N beta or a part or derivative thereof, nucleic acids
interacting Wik HBBEISIEREE BORERGLBIOHENS RiEeoN doiitaast angirt BF dermamyidiEreof, and
optionally at lgastane.qihescompennd . Example iMatetals adiMeathess: Calleuliure.The human

prostate carcinoma PC-3 cells were obtained from the American Type Culture Collection (ATCC).
Cells were cUftEr&HR FEIBRERRHriAOHr TR P11 afghE St et R PR HinG R4 96 fetal calf
serum (CS), gentasyeinr{E0mitisa brandsampbotericin (50 ng/M1). Transfections were carried out in
96 well or 10-cm plates (at 30% to 50% conflue,ncy) by using various cationiclipids such as
Oligofecnimint, Liporectarnine (La. Technologies), Arr4fectin50 or Profectin50 (Atuden/GOT Berlin,
Germady), crBaGene&(Roche cioooidindg teim@cterised in that protein kinase N beta has an

amino acid sequence according to SEQ ID NOQ. | or according to databank entry PID

27019489 or databank entry gi 7019489, or a part or derivative thereof.

4, Use of a nucleic acid coding for protein kinase N bete, or a fragment or a derivative
thereof for the treatment and/or prevention of a dissase and/or for the manufacture of a
diagnostic agent for the diagnosis of a dissase, whereby the disease is selected from the
group comprising cancers, metastaiic cancers and any pathological conditions involving

the PI 3-kinase pathway.

i

The use according to claim 4, characterised in thaf protein kinase N beta hes an amino
acid sequence according to SEQ ID NO. 1 or according to databank entrv PID g7019489

or databank entry gi 7019489, or a part or derivative thereof.
€. The use according to claim 4 or 3, characierised 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 NIV_01335.1,

The use according 10 anv of claims 1, 4 or 5, wherein protein kinase N beta is coded by a

~

nucleic acid according to SEQ ID NC..2 or according to databanic entries gi 7019488 or

NMV._01335, preferably NM_01335.1.




32 manufacturer's instructions. GeneBlocs were nansfected by adding pre-formed 5x concentrated
complex of GeneBloc and lipid in scrum-free medium to cells in complete medium. The total
transfection volume was 100 ul for cells plated in 96 wells and 10 ml for cells in 10 cm plates. The final
lipid concentration was 0.8 to 1.2 ii.g/m1 depending_on cell density; the GeneBloc concentration is
indicated in each experiment. Cultivated cells were %rg}bsinated and harvested following stopping the
trypsin effect by medium. Washing procedures (PBS; Centrifugation 5min11.000rpm) are added and,
finally, the pellet is resuspended considering the cell number and volume to be inoculated.
Deterntinatiofiefitheacetative amoainis, ofiRNA velschyc Tareer: analysisiof ie Biéekeells transfected

in 96-wells was,isolated and purifi sing the.Invisorb RNA HTS .96 [cit ﬁInVi ek GmbH, Berlin).
Inhibition of é%?\? be %1?&3 A 8%}3%%%5%??%%%}1 é‘t‘écgfé(“ %%%5?%1%5 [H? E'(Taqman) analysis using
300 nM PICNDbeta 5' primer, 300 MVI PICNbeta 3' primer and 100 xiM of the PK:N.-beta Tagman

probe fsam-Tayralahelied, The.feastion pas saried.autinaihandassayed ondhe Bl PRISM 7700

Sequence detector (Appliecf’Blpsyster_ns) accora‘ing to the manufacturer's instructions under the
following condfigisifss4Bm eI L DBES FHRA) FaIne sl ndid By nohslelsiords swEEr95C and 1 min

at 60C. In viteg grawth-on matigslimatpg RERGelsweie Helatsdmithn MMl 1284008sor DMSO

when seeded on Ivlati%el. If cells were tmasfected previous to seeding cells were transfected with
GeneBloc ant tpsihind 48R F6abiraMsfEction: 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

(Becto%ﬁ)ick' on). After incgbationefogf%g?to 72 h phﬂot graphs Weri tak ntaﬁéx,maggfication with an
Axiocart camera SitadHEH 8% R ASRVEr T 1 OB T croseap S 1o AT} A Fix's G8eERe 18
characterized in that the cells being involved in said disease lack PTEN activity, show an

Increased aggressive behaviour, or are cells of a late stage tumor.

11, The use according to any of claims 2 to 10, wherein the disease is a lafe stage tumor,

12, A method for the screening of an agent 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 mvolving the PI 3-kinase pathway comprising the steps:

a}) providing a candidate compound,

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

detecting the activity of protein kinase N beta;

<) 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.

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

in a library of compounds.




Total RNA from cells gown on Matrigel was prepared using Totally RNA kit (AMMON) 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). 33 labeled cRNA was prepared
following Affymetrix protocols and 15ug cRNA were hybridized onto Aififyinetix GeneChip set
1-1G-U95. Data analysis Raw data were analyzed @iéf’hg Affymetrix GeneChip software Microarray
Suite v4.0, The intensity of each probe set is calculated as difference of the hybridization signal of
perfect match oligonucleotides compared to mismatch oligonucleotides averaged over the set of 16 to

20 prob§4pair§ﬁ:o ndi %E@Uq 5’ ngﬁ v e i nce of.a praobe set is.proportional to
the abundance Sgggﬁgﬁgg%?pt. tgﬁls}‘l{gﬁngin&?enétles o%%%%er%r%%gﬁgy?%§§%g%?§é} oétllﬁge same value

before compat#ssiedrdlenchangeiwers catetiated usmePtResAfymstrirsaftpédesbpaingise
comparison ofthe iatensities:af correaRandingR ehR PRI fIRm-S3RelMENL AR haseline arrays. Using

decision matrices described by Affymetrix the software also genérates absolute calls (transcript is
absent, marginal or present in an experiment) and difference calls (abundance of a transcript in one

experiment Cornpateddo AVOIEE ineraases HiaHaliincieases, Me thange] Maginatdesrease,
decrease). Resylts ws%\r%%eégorted to Microsoft Excel aa_bsqolute call, dif erence call, fold change) and
filtered. All préBESRSHRAHHZER YAHE SPEHE RN e TAl B RSB e S tARTE sorted by the
fold change, Animailsstitiesitlaestideyivd eRpetiments were conducted corresponding the Good
Laboratory Practice for Nonclinical Laboratory Studies (GLP Regulations) of the Food and Drug

Administration and in accordance with the German animal protection law as legal basis.
16, Use of protein kinase N beta or a part or derivative thereof and/or nucleic acid or a part or

derivative thereof coding for protein kinase N beta as target molecule for the
development and/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 discase,
whereby the discase is selected from the group comprising cancers, metastatic cancers

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

17, The use according to claim 16, characterised in that the medicament and/or the diagnostic
agent comprises an agent, which is selected from the group comprising antibodies,
peptides, anticalines, small molecules, antisense molecules, aptameres, spiegelmers and
RNAI molecuies.

18.  The use according to claim 17, characterised in that the agent interacts with the protein

kinase N beta or a part or derivative thereof.

19, 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.

20.  Use of a polypeptide which interacts with protein kinase N beta or a part or derivaive
thereof, for the development or manufacture of 2 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 i1s selected from the group comprising camcers,

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




Male Shoe:MN/RI-nu/nu Mice (Tierzucht Schbnwalde 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 2x106/0,03m1
tumor cells into both, the left dorsolateral lobe of thg P({ostatic gland (iprost; Orthotopic) or the tip of the
Lobus lateralis sinister of the liver (ihep; Ectopic). Forthis 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 5mg/kg, respectively. Following the thorough sterilization of the ventral
body surface s ingisionaas casied out B4 theeughitheakdopinatskis andipesitergatwall beginning
near the border of the pre utialo land.an measuring about lem, Bﬁ/ means of a pair, of tweezers and a
cotton swab tﬁré“i‘)rfo%%ﬁ% ‘a%?a%“%} QAT 88 e 8?8‘331?616?8 Bell TR &fiérFEs FolBWaL ith the help
of a magnifyinigegdésrand by-psagoniiaintosyinkgedd site: Sase it olf Grivatdeheassty 300 0,30x13
microlance needles (Becton Dickinson). An administration was successful observing a marked bleb at
the inoculation site. The wound was closed by suture material (PGA Resorba, Franz Hilther GmbH)
conceriig thegseritemealewaitidnvhivichiérerimpiilphorein Redsnt) for threegisdornitra wskive: Wound
spray (Hansaplast, SpidhpflasionRriersdoutAGLcoveied thailesian. Rurng.ihe.ngstaugical phase the

animals were maintained in a warmed environment until the complete waking up. The animals were
randomised RESFAY & AfEsHmBEY of feRirTermudteupscé oriitenatiorsenoieiitn diageryroup each.
They were insgegtecsidccessivaly inelusivasofipreteealingothedindings. SshifidN-Zadk&ram,
autoclavable ssnif]f Spezialdiaten Gmbé;g is.adl]r%ini tered as fortified (ggt and drinking water is
acidified by ERCTAH5th BRCABIfRM T E\ROStAETE IRETURE B JOSATRASVEEDE Y weights were

registered on the treatment days. At the same time, it can be derived from body weight development to

recognizg influences of treatment modalities on the whale, arganism. Blood punctures were carried out
on day D (Bast ey T SR 40 (SACTHEINe). BloSe tia AR 115tk (he Dbl SEntst the short
term anaesthesadrdnmaniDisthpotmss@GubsFisgtameembH). Evaluation 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 bilirubim creatinirie; protein;
urea; urt-acid #IcSacHmidaeai RICh TereRe s fay it &iRa PRateGRFHESN B¥eumented.
Tumors (Prostatic glangkianshimetastase shGasidalclupalar renativippb noderngtasiases) were
measured in two dimensions means of a.pair gf calipers. Th ‘ivolume was calcylated according to V
() = a2 L TS o0 ST B R b B Ch STt R by S5 GHUTE cmuses a
100% tumor takercaibcennidg.thesprostatitsglandwitebweighis@bsamelergansdivier; Spleen; Kidney)
were registered ip. order 1a.ind Qutaqsliional deia.£anesRing 1 KARHIRAOSARRMISREdary side

. 3-kinase pathway. ‘

o
n

The use according to claim 24, characterised in that the imteracting nucleic acid is an

antisense oligonucieotide, & ribozyme and/or siRNA.

26.  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.

27. The use according to any of claims 16 fo 2€, 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,




35 For histological analysis samples of tumor tissues, i.e. prostate tumor and lymph node metastases,
were fixed in 5% formaldehyde and paraffin embedded. Routinely, the sections were HE stained, if
necessary specific stainings were made (Azan, PAS). To detect the human origin of tumor and
metastatic cells adequate tissue samples were froz%?ein liquid nitrogen. When using PCR and Tagman
analysis with huHPRT specific amplicon we could détect 50 human cells in 5mg tissue The therapeutic

results,were statistically verified by the u-test of Manp and Whitney. Example 2: Experimental
oro0t Gl sonc L A PR S R B Ao 1 LGRS AL I e T 3 A rory part of
this specificatiormwiticheisdrodmofatederdimy réfetencéctangetsdiniketio ewnstéansto a signalling
pathway are yajyable for the design or development of both medicaments and diagnostic agents. It is
obvious that, if the particular target is linked to different other pathways or due to its position within the
signalling pathway is linked to a number of biological phenomena such as, e. g. metastasis and

migration, grewihiEanslationapeRiesisssalysie «DNAreRaInLaRd thelike asin the case of PI-3
Icinase, any compound addressing this target is likely to have a number of side effects which may be

detrimental tGYFEEBEMUFHY SR dRBnPing MBJRaFFTATET WsTFOACEBrHimMEEFyets that act

further downstieamisheudiiersheditsi-choiae 606 herapeuticdntanesiion withe: Rreganidaventors have

found that under, the control of the Pl 3-kinase pathway further possible drug. targets.apart from mTOR
are involved, W %%%QFQE%Q&JWF COREBITS t% pqﬁg%gﬁ? lf\’%\tgFrrﬁ AR5 ?ﬁ}l’a?aptﬁf)n and thus

tumorigenesisrétetheiphadiiace atieabindustryvitivashbeef foiymentides rapamycinysoldarider the trade
name of Rapamiings sifahle, i INNDLMEIAHERE: ANAMI3ian: S coniiims hig.suigbility of the
strategy to address downstream drug targets.

beta or a part or derivative thereof, nucieic acids interacting with protein kinase N beta or

a part or derivative thereof or nucleic acids interacting with a nucleic acid coding for

protein kinase N beta or a part or derivative thereof, and at least one phammaceutically

acceptable carrier, preferably for the prevention and/or the treatment of a disease whereby

the disease 1s selected from the group comprising cancers, metastatic cancers and any

pathological conditions involving the PI-3 kinase pathway.

30.  Kit for the characterisation of a disease or a condition which is selected from the group
comprising cancers, metastatic cancers and any pathological conditions involving the PI-
3 kinase pathway, comprising at least one agent which is selected from the group
comprising protein kinase N beta or a part or derivative thereof, antibodies specific for
protein kinase N beta or a part or derivative thereof, polypeptides interacting with 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 derivafive thereof, nucieic 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.




36 As may be taken from Fig. 2 rapamycin is suitable to reduce the volume of lymplmode metastasis
and is insofar comparable in its effect to the well known Pl 3-Icinase inhibitor LY294002. As depicted in
Fig, 2 A the tumor take model was used and treatment with Rapamune started on day 1. Both
concentrations used, i. e. 0.4 mg/kg/dose - 2mg/kWdgsge led to a tremendous decrease of the extent of
lymphnode metastasis, expressed as measured volume of metastasis (m.m3) compared to the
negative control which was phosphate buffered saline. For histological analysis samples of tumor
tissues, i.e. prostate tumor and lymph node metastases, were fixed in 5% formaldehyde and paraffin
embedded. Routinely, the sections were RE stained, if necessary specific stainings were made (Azan,
PAS). The same results were basically also obtained in case of Rapamune treatment of an established
tumor model with the treatment starting on day 28. Lymph node metastasis in an orthotopic P0O-3
mouse m%%%l af eE;regéqmgggi\gvitQJ%Q%F céin (Rapamune) was measured. In Fig. 2 (A) the results of
the (A), tumor take model ara sAown. Nude Shoe:MARI -nu/nu mice (8 per group) were injected with
2x106 P03 cells in 0.03m1 intraprostatic and treatment was carried out using Rapamune
intraperit%gggmgﬁiéy for 28 days at doses of 2mg/kg and 0.4mg/kg. PBS served as a control. For the
treatment of established tumors (B), cells were allowed to grow ipros for 28 days and treatment was
carried out orally using Rapamune on days 29 to 50 after implantation. Doses were chosen as outline

in A. Animgds werersaesifined-aridem29@ndcails kesesityalysansiolnd lymphrodemetasiasis were
determined Example 3: Iggantification of PIOT beta as downstream drug targhel'lt,within_ he Pl 3-kinase

pathway Collection (ATCC). Cells wers cultured i F12K Nutnent Muxture (Kaighn's modincation)
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 509 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




The basic experimental approach is shown in Fig. 3. PO3 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 Tamnan assay. p110 was used as a non-differential 37 standard. PO3 cells are PTENwhich
means that the tumor suppressor P 1.b.N is factuallyplacking in these cells so that the PI 3-kinase
pathway is permanently activated which leads to an increased metastatic activity or behaviour of the

cells whichi irgr ' igel ithe ] ' rowth
otential e g AR e

Rormov-J&g8eisxLof Reneidlec A liid) Bissem-eg nisdiom inwsiticiorPmmiytbasedivant riemigirdne

serves to iaRighuslistinguisverPYoh ainddifiey snliatian aatiens ﬁd@%@k@*&l@@ﬂ&%ﬂ%‘iﬂ@& breast
epithelial Qﬂxls' Pr%ii}{'}\la“ Acad Sd U S A, 89, 9064-9068. (Auch: Stemberger et al,, 2002 Antisense, &
c

Nucleic acidafig’ él&%ﬁ@?ﬁ’“’f@ﬁé‘f‘-ﬁlﬁé)% boneBofeRTRtRgi TR G BE N8 HsBRPO3 cells

were growonrinaingel aditialden hid asparmentel system which is close to the in vivo environment the

RNA isolated therefrom is assumed, tq be closer. t in.situ, situatign or results, than any.preparation
obtained fgﬁrhl‘éa‘e%ﬁg %%gg]v%mfﬁg %%l?ﬁ%afaﬁ%e aé‘ﬁe\?.tﬁ?n}r‘?@"ﬁ? 185&0%%1% coen%g%st%ﬁa eSr%e%ycu ul%n plate.
Example 4Vsiieg prgetbrep(PBomCantidegaon|igunlic¥tipe} diredted todgroteiiykihageMdtbeta. PC3

cells were iransfegted Wil Siferent GeneRloG cPRSRRILAIARSAS.fleseribed and iNRNA levels were

determined 24hrs post transfection using Tagman assays with 300nM of PKNbeta specific forward and
reverse primer and 100nM probe and 40nM forward and reverse primer and 100nM probe for human

-actin. MRéauplaRie tancRidiracthindMes sRkacindeue Isyand ampwMyate shown relative to GBC
(cells transfected with a Gene Bloc Control).

The RNA of cells transfected in 96-wells was isolated and purified using the Invisorb RNA HTS

96 kit (InVitek GmbH, Berlin). Inhibition of PKN beta mRNA expression was detected by real

time RT-PCR (Tagman) analysis using 300 nM PKNbeta 5’ primer, 300 nM PXNbeta 3’ primer

and 100 nM of the PKNbeta Tagman probe Fam-Tamra labelled. The reaction was carried out in

50 ul and assayed on the ABI PRISM 7700 Sequence detector (Applied Biosystems) according

to the manufacturer’s instructions under the following conditions: 48°C for 30 min, 95°C for 10

min, followed by 40 cycles of 15 sec at 95°C and 1 min at 60°C.

In vitro growth on matrigel matrix.

PC3 cells were tretated with 5 pM LY294002 or DMSO when seeded on Matrigel. If cells were
trnasfected previous to seeding cells were transfected with GeneBloc and frypsinized 48h post
transfection. The cells were washed in medium and seeded into duplicate 24-wells (100.000 celis
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-




The result thereof is shbwn in Fig. 4. From Fig. 4 as particularly advantageous antisense
oligonucleoticies GeneBlocs 70210 and 70211 were selected for farther 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 deoxyribonucleotidgs which were linked through a phosphorothioate
rather than a phosohordiester linkage 38 Table 1:0verview of the various GeneBlocs used, their alias,

mismatchepealativade e (reastauciric acitanhthel seweRcmand ;%fyﬁ%e%é}@q{ﬁﬁﬁﬁ%ﬁcs The

various GeneBlocs correspond to the foIIowmg SEQ. ID. Nos: 70669:SEQ. ID. No. 3
onto Affymetrix GeneChip set HG-U95.

Data analysis

Raw data were analyzed using Affymetrix GeneChip software Microarray Suite v4.0. The
intensity of each probe set is calculated as difference of the hybridization signal of perfect match
oligonucleotides compared to mismatch oligonucleotides averaged over the set of 16 to 20 probe
pairs corresponding to one transcript. The average difference of a probe set is proportional to the
abundance of a transcript. Total signal intensities of different arrays were scaled to the same
value before comparison. Fold changes were calculated using the Affymetrix software by
pairwise comparison of the intensities of corresponding probe pairs from experiment and
baseline arrays. Using decision matrices described by Affymetrix the software also generates
absolute calls (transcript is absent, marginal or present in an experiment) and difference calls
(abundance of a transcript in one experiment compared to another: increase, marginal increase,
no change, marginal decrease, decrease). Results were exported to Microsoft Excel (absolute
call, difference call, fold change) and filtered. All probe sets with absent calls or a no change
call were discarded and the table sorted by the fold change.

Animal studies

The in vivo experiments were conducted corresponding the Good Laboratory Practice for
Nonclinical Laboratory Studies (GLP Regulations) of the Food and Drug Administration and in

accordance with the German animal protection law as legal basis.

Male Shoe:NMRI-nu/nu mice (Tierzucht Schonwalde Gmb}H) 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°/0,03m! 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 desages of 100mg/kg and Smg/kg, respectively.

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




70670:SEQ. ID. No. 4 24536:SEQ. ID. No. 5 24537:SEQ. ID. No. 6 24538:SEQ. ID. No. 7 70210:SEQ.
ID. No. 8 70211:SEQ. ID. No. 9 70671:SEQ. ID. No. 10 70676:SEQ. ID. No. 11
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through the abdominal skin and peritoneal wall beginning near the border of the preputial gland
and measuring about lcm. By means of a pair of tweezers and a cotton swab the prostatic gland
was visualized. The orthotopic cell challenges followed with the help of a magnifying glas and
by usage of a 1ml syringe (Henke Sass Wolf GmbH) bearing 30G 0,30x13 microlance needles
(Becton Dickinson). An administration was successful observing a marked bleb at the
inoculation site. The wound was closed by suture material (PGA Resorba, Franz Hiltner GmbH)
concerning the peritoneal wall and Michel clamps 11x2mm (Heiland) for the abdominal skin.
Wound spray (Hansaplast Sprithpflaster, Beiersdorf AG) covered the lesion. During the
postsurgical phase the animals were maintained in a warmed environment until the complete
waking up. The animals were randomised according to the number of treatment groups
consisting of 5-10 animals per group each. They were inspected successively inclusive of
protocolling the findings. Ssniff NM-Z, 10mm, autoclavable (ssniff Spezialdidten GmbH) is
administered as fortified diet and drinking water is acidified by HCL, both ad libitum.

Evaluations

To receive the actual dosage level body weights were registered on the treatment days. At the
same time, it can be derived from body weight development to recognize influences of treatment

modalities on the whole organism.

Blood punctures were carried out on day O (Base line); 14; 28; and 35 (Sacrificing). Blood was
drawn from the orbital vein of the short term anaesthesized animal (Diethylether, Otto Fischar
GmbH). Evaluation 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 (Candal, 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.




70677:SEQ. ID. No. 12 39 In addition it is to be noted that any of the "if above are actually "u' given
the fact that the above antisense oligonucleotides are GeneBlocs, i.e. third generation antisense
oligonueleotides. Example 5: Selective knock down of protein kinase N beta In order to prove that
protein kinase N beta is a suitable downstream drug target of the PI 3- Icinase pathway the two
particularly advantageous GeneBlocs as obtained fresn example 4 were used in a matrigel based
growth experiment. The matrigel growth experiment is taken as a surrogate model which shows the
metastasis and migration behaviour of the respective cell. A more confluent growth of the cells is taken
as an indication that their metastasis and migration behaviour is increased which allows the cells to

spread ovEPThBISHYRE S nERLIS a PERRICHIY PrEURIcUSBFthe- bR PrBat st ry B sRedted and

seeded onipattgel, ardabaibadontbaielithyiasinpaione dnib RINA askselateck fsamoan wguot of the

cells seeded on matrigel and analysed using Tagman as left panel). PICNbeta specific mMRNA was

standardized {58 %’6 %?%‘Sﬁfé?{f}i%ég r%?gaiﬁggfe%e %m/&%?%%%@ﬁc GeneBloc is used as a negative

control @n the PTEN-1- PC-3 cells appl a plqu. s_pg(.:ific.GeneBIoc is used as a postive control for

arowth in exfracellian Al SRecidwlb iblbiions shg
¢ GeneBloc 7 St

paring. growth of cells treated
with PKN beta specifi 10 or 70211 versu a%ﬁ%@ss%%ﬁ%ﬁg% r%%%ea%%g% =

oligonuelebgdesTHOEFS AHCRO6TTS RRsBetti digamue seapustivel daifiRdronacsiql asptieed WeFig. 5.

From this ¢JnRwbectasenibaldng gesablagke’0211 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.
The therapeutic results were statistically verified by the u-test of Mann and Whitney.

Example2: Experimental proof-of-concept on the suitability of downstream drug targets

As outlined in the introductory part of this specification which is incorporated herein by
reference, targets linked downstream to a signalling pathway are valuable for the design or
development of both medicaments and diagnostic agents. It is obvious that, if the particular
target is linked to different other pathways or due to its position within the signalling pathway is
linked to a number of biological phenomena such as, €. g. metastasis and migration, growth
translation apoptosis, cell cycle, DNA repair and the like as in the case of PI-3 kinase, any
compound addressing this target is likely to have a number of side effects which may be
detrimental to the system and undesired from the medical point of view. Accordingly, targets

that act further downstream should be the first choice for therapeutic intervention.

The present inventors have found that under the control of the PI 3-kinase pathway further
possible drug targets apart from mTOR are involved, which are specific for controlling 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.




Example 6: RNA interference by transient expression of siRNA in lleLaB cells This experiment is an
example on the successful desig of siKNA which allows that specifically the downstream drug target
protein kinase N beta is addressed. As illustrated in Fig. 6 (A) sSiRNA molecules were generated by
promofer (U6+2) driven expression of target specific sequences (template derived from gene of
interest containing a 21-mer sense and reverse 40 ggmplementary sequences linked by 12-met poly
A stretch. Upon transcription RNAs are likely to form double-stranded siRNA. molecules. The various

constructs guch, as,pl 10beta andbTENwere Hsed asipgsitive andegatiys senteliiesaggively in the

same vector construct as the siRN des\%%led against the hiRNA sequence of PICNIbeta. The
respective'BREaTHifs AMolnmrofay, STBYRRFeIh Exeiiptate dBeUBHt&sOTIaFdetedngendehibiGiRNA
expression. weseotroflucRdibite exPression VertoiseAriiRotba-U hd Remater sesselie Wike
constructs were transiently expressed by transfection into .HeLaéB cells for RNAI interference

experimentePERIEA SRR At A8 hBURCSREF PR Spstte ARR8 ARRSHEIAFREBOB0 cells
per well) on treakigielisTirereffe of ah i Arinté tfienphoede miesiexpressiemnedf saaspeidicig:geses was

analyzed hy assaying transfected.cells for growth/proliferation on matrigel. ression of' sSiRNA
targeted to %@ﬁ%&%‘%@ %?Pe%?rg%%ﬂe earﬁggél egcrgx\?ﬁﬁi (‘)%ln Frgav{’r?égfl ?r%%at%gél%ge%( ,ew a%elpgés expression of
SsiRNA specific to pl 10beta and PK.Nbeta severely disturbed the behaviour of HeLaB growth on

matrigel (migldig and Hght RAREES)-BRY of thisuthgRaticular SIRNA SeHeNSaIPIRYSS tRRe an
efficient means for the treatmént of thé disease and disease conditions as disclosed herein.
metastases, were fixed in 5% formaldehyde and paraffin embedded. Routinely, the sections were

HE stained, if necessary specific stainings were made (Azan, PAS).

The same results were basically also obtained in case of Rapamune treatment of an established

tumor model with the treatment starting on day 28.

Lymph node metastasis in an orthotopic PC-3 mouse model after treatment with rapamycin
(Rapamune) was measured. In Fig. 2 (A) the results of the (A), tumor take model are shown.
Nude Shoe:NMRI —mu/nu mice (8 per group) were injected with 2x10° PC3 cells in 0.03ml
intraprostatic and treatment was carried out using Rapamune intraperitoneally daily for 28 days
at doses of 2mg/kg and 0.4mg/kg. PBS served as a control.

For the treatment of established tumors (B), cells were allowed to grow ipros for 28 days and
treatment was carried out orally using Rapamune on days 29 to 50 after implantation. Doses
were chosen as outline in A. Animals were sacrificed on day 29 and 51, respectively and total

lymph node metastasis were determined

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 2 non-differential




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 T37polymerase 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 injsopentane SO, sHe8s sutati G20 Biered alB0SuRpHacte E}’%N‘é;i?%%’hﬁ&ices were

fixed in paraformalciehy-de. Human tumor specimen were fixed in paraformaldehyde an

paraffine-BRYEEECBesE s Ba hedd Wb GBI NIt protsREsl RerddcehithtsadNodRic acid

probes weserelaublazrAhdahelof it eSrAT Brand 3RS WA anginsbaisdmithhissuesal-p8C in a
hybridisatioré{buffer, 0.4 M N?%%ﬁ 50% formamide, lﬁ Denhaydt's, 10 iniVI Tris, 1 mM_EDTA, 10%

dextran sHifte! gHsFst TRONR P & SFEVH 1L ERARTS £ ARG BB %%
formarnidmeiibearessitiofatha dnrigith lmyphiidigBtieris,d6picteR dnmbiglcésddsing pietedt kinasedd beta
antisensero r-in. sit.hybridisation .of prostate tumar the glands are intensively stained (Fig. 7A).
l. contrastﬁt)lg’Sﬁ@lﬁs’;ﬁ'({:ferm?%g/i Br%lga%é ]t?élshvé%{sglagin S airﬁlgg?%rn p%g\‘;%jg frgPlng;agﬁél%g%ﬁ% %ﬂ%‘?’lta only,
again usimgd@éf@mf@ﬁseme Qf:i@ml_@)@nd vohigemt touthis bivestienitbelinecslindtrqurdlig dacbnnection
with both §ssyes, didggobnsadeesanX signakeFramAeBa1n Yo 'RaHSHR ¢f RIMBY maRaANd lymph
node metastases by silticA

development 12:131-143)

- In connection therewith it is to be noted that the PC3 cells were grown on matrigel and taken this
as a model system which is close to the in vivo environment the RNA isolated therefrom is
assumed to be closer to the in situ situation or results than any preparation obtained from cells

grown in a non-matrigel environment such as a conventional cell culture plate.

Example 4: Screening for optimum antisense oligonucleotides directed to protein kinase
N beta,

PC3 cells were transfected with different GeneBloc concentrations as described and mRNA
levels were determined 24hrs post transfection using Tagman assays with 300nM of PKNbeta
specific forward and reverse primer and 100nM probe and 40nM forward and reverse primer and
100nM probe for human -actin. mRNA levels are standardized to internal actin levels and

amounts are shown relative to GBC (cells transfected with a Gene Bloc Control).

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




This example is related to target gene validation in vivo using an orthotopic prostate tumor model in
which it could be shown that by using siRNA directed to protein Idnase N beta a reduction of both
primary tumor and lymph node metastases could be realised. The results are depicted in Figs. 8A to
8C. In the diagram of Fig. 8A the volume of primary tumors, determined as described in example 1, in
an orthotopic prostate tumor model could be signifiggntly reduced using any of the following two SiRNA
constructs: 5' actgagcaagaggc,Mggag or 5' aaattccagtggttcattcca. As negative control SIRNA against
PLLO-Dx spyoi was usedhand asqesiie.cotabsizNA aopibst a0k Sl [ieRq3 e control
thus addresses the upstream regulator of protein kinase N beta PTEN. ,& urther set of two
independent siRNA M@é@@é@%@%@@?ﬁ?@é@?&dﬁ@ﬂ@%ﬁﬂﬁé@é&?ﬁ@%ﬁpmtein Icinase 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 42

GeneBloc No Alias MM Sequence

70669 PKNbeta:706L21 0 agagguCCAGTTTCTgagagy
70670 PKNbeta:377L21 0 uguuucACCTTCAGCuccaca
24536 PKNbeta:2021L.23 0 aggacaaCACAAGCCAcgtagaa
24537 PKNbeta:2665L.23 0 gcictgaCACAAAGT Cgaagtcc
24538 PKNbeta:23221.23 0 geagtcaAACACCTCTioctetg
70210 PKNbeta:10341.21 0 caacacGGTTGTCCAcctita
70211 PKNbeta:1784L21 0 tcagigCTTTGATGGegtagt
70671 PKNbeta:183L21 0 cuucucGCAGTACAGgeucuc
70676 PKNbeta:1034L21 4 caagacGCTTGTGCAcgttta
70677 PKNbeta: 1784121 4 tcagagCTTAGTTGGegtigt

The various GeneBlocs correspond to the following SEQ. ID. Nos:

70669: SEQ. ID. No. 3
70670: SEQ.ID. No. 4
24536: SEQ.ID. No.§
24537: SEQ.ID. No. 6
24538: SEQ.ID. No. 7
70210: SEQ.ID. No. §
70211: SEQ.ID.No. 9
70671: SEQ. ID. No. 10
70676: SEQ. ID. No. 11

70677 SEQ. ID. No. 12




most distanct to the implantation tumor. As in the case of the primary tumor, the siRNA constructs
were obviously successfully reducing the rriRNA coding for protein Icinase N beta and thus reducing
the tumor volume (Fig. 83). Positive and negative controls were as discussed in connection with the
reduction of primary tumor, In both cases, i. e. for primary tumor and lymph node metastases, the
human prostate tumor cells were genetically enginé%red to express the respective siRNA molecules
from a polymerase liIT U6 promoter. Apart from these results, a clear phenotypic analysis as depicted
in Fig. 8CG1 aiddlimigt 8C2tshnies theitanyod thefivatiery ofthectralis Crip gorofithfdiRAbeahstruct in the

human PiggtaleumanGals:reh dedaielastases candin siaalicantidadyegdand the swollen

lymph node depicted in Fig. 8C1 is not present in the tissue treated with SIRNA as depicted in Fig.
8C2. Example 9: Functional characterisation of the protein Icinase N beta This example is related to
the functional characterisation of protein kinase N beta and more particularly to the impact of

derivatisaiBPR e runelstiredmanli 405 of RiRtaIBAI M ELRid residues, of protein Icinase N beta

on its kinase activity and on the regulation of its Icinase activity by phosphorylation. The following
Fig. 0C OIS A S E LR Tt ok A oS LB e S AL SR 2 Ainse
domain danaseisaivaanihe trids585:8802dypAhEcwrm Siisitlj amin otigins! Z88:889ng)licinase domain
having al@é&%ﬂog ﬁltaB—Pg%ifiBng’cﬁ%rHQ{H %aﬁﬁgnﬂrqiﬂénﬁfan*igel growth experiment is taken as a

surrogate model which shows the metastasis and migration behaviour of the respective cell. A

more confluent growth of the cells is taken as an indication that their metastasis and migration

behaviour is increased which allows the cells to spread over the three-dimensional structure

provided by the matrigel.

PC3 cells were transfected and seeded on matrigel as described and growth was monitored.
mRNA was isolated from an aliquot of the cells seeded on matrigel and analysed using Tagman
assay (left panel). PKNbeta specific mRNA was standardized to endogenous pl10o. mRNA
levels. A PTEN specific GeneBloc is used as a negative control in the PTEN™ PC-3 cells and a
p110c specific GeneBloc is used as a postive control for growth in extracellular matrix. Specific
growth inhibition is shown by comparing growth of cells treated with PKN beta specific
GeneBloc 70210 or 70211 versus their conrrespoﬁding mismatched 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




43 elderivatives of the Icinase domain having mutations at the phosphorylation site (AGC activation
loop consensus) with the threonine residue at amino acid position 718 being either changed to alanine
(TA718) or to aspartic acid or giutamic acid (TD718 or TE718); and f) fiill length wildtype PICNbeta
molecule (889 amino acids). The respective fragments were transiently pressed in HelLa cells. Their
relative expression was determined by Western-blottanalysis of Hela cell extracts using an
anti-PKNbeta antibody. The polyclonal anti-PKNbeta antiserum was generated after ovezexpressing

the C-termimalannin@racidm¢ias-Ba)0bP1CNetsoin K. spiicH Nepaspacive i RinAlagmantyvas

gel-purifietd Fom 'nCéIIISi(%n gie gcovere and concentrated according to standard procedures.
. O orrﬂ\ﬁ%u e~ﬁran € Slﬁﬁ maolec SC . LT . .
Protein Icinase eta has homaologies to -type Icinase molecules in its catalytic domain at the

C-terminus. The family of kinases is characterised by a conserved threonine residue in the activation

loop of the-gatalytic. domain thal-nesds 16uRe RhesRamMaied.fox gpéxgﬂalécaﬁﬁ%gg

] ! { ¢ . ) “ti.@éj go%@%lblgh
conservation of this threonine and the surrounding amino acid context in the activation loop,

anti-phospHb SHiBYdRasENsST Wiy srestret av4hasiBO HeeisnstheseinttdbemBiVFRedrsapreeiive
antibodiepgreneefemes-taRsapitiieh Bihbwhith #iand @ aets s ARpIMNast &0 Alrgeted
genes for siRNA expression were introduced into expression vectors carrying the U6+2 promoter

cassette.

The constructs were transiently expressed by iransfection into HeLaB cells for RNAi
interference experiments. Cells were harvested 48 hour after transfected and subsequently seeded
(86000 cells per well) on matrigel. The effect of RNA interference on the expression of
corresponding genes was analyzed by assaying transfected cells for growth/proliferation on
matrigel. Expression of siRNA targeted to PTEN had no affect on HeLaB cell growth on
matrigel (right panel), whereas expression of siRNA specific to p110beta and PKNbeta severely
disturbed the behaviour of HeLaB 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 aﬁtisense 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-




MPB is myelin basic protein which is a standard in vitro phosphorylation substrate. 44 The following
results were obtained: Protein kinase N beta derivativel Activity Full length wt Kinase domain
comprising amino acids 535-889 |

41

labelled with *>S-ATP and **S-UTP and incubated with tissues at 58°C in a hybridisation buffer
(0.4 M NaCl, 50% formamide, 1x Denhardt’s, 10 mM Tris, 1 mM_EDTA, 10% dextran sulfate,
10 pg/ml of each tRNA and salmon sperm DNA, 10 mM DTT) containing 50% formamide.

The result of the in situ hybridisation is depicted in Fig. 7. Using protein kinase N beta antisense
probe for in situ hybridisation of prostate tumor the glands are intensively stained (Fig. 7A). In
contrast to this, healthy prostate tissue is less stained and provides for a background signal only,
again using the antisense probe (Fig. 7C). In contrast to this, the use of the sense probe in

connection with both tissues, did not provide any signal.

Example 8: In vivo reduction of primary tumor and lymph node metastases by siRNA

This example is related to target gene validation in vivo using an orthotopic prostate tumor
model in which it could be shown that by using siRNA directed to protein kinase N beta a
reduction of both primary tumor and lymph node metastases could be realised. The results are
depicted in Figs. 8A to 8C. ”

In the diagram of Fig. 8A the volume of primary tumors, determined as described in example 1,
in an orthotopic prostate tumor model could be significantly reduced using any of the following
two siRINA constructs:

5° actgagcaagaggctttggag or

5’ aaattccagtggttcattcea.

As negative control siRNA against pl10-oo subunit was used and as positive control siRNA

against p110-B subunit. The positive conirol 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




AN comprising amino acids 288-889 Kinase domain having a mutation at position 588 from lysine to
arginine 588) Kinase domain having a mutation at position 588 from lysine to glutamic acid (ICE 588)
*
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most distanct to the implantation tumor. As in the case of the primary tumor, the siRNA
constructs were obviously successfully reducing the mRNA coding for protein kinase N beta and
thus reducing the tumor volume (Fig. 8B). Positive and negative controls were as discussed in
connection with the reduction of primary tumor. In both cases, i. e. for primary tumor and lymph
node metastases, the human prostate tumor cells were genetically engineered to express the

respective siRNA molecules from a polymerase III U6 promoter.

Apart from these results, a clear phenotypic analysis as depicted in Fig. 8C1 and Fig. 8C2 shows
that upon activation of the transcription of the siRNA. construct in the human prostate tumor
cells, Tymph node thetastases could be significantly reduced and the swollen lymph node
depicted in Fig. 8C1 is not present in the tissue treated with sIRNA as depicted in Fig. 8C2.

Example 9: Functional characterisation of the protein kinase N beta

This example is related to the functional characterisation of protein kinase N beta and more
particularly to the impact of derivatisation, 1. e. truncation or mutation of functional amino acid
residues, of protein kinase N beta on its kinase activity and on the regulation of its kinase activity

by phosphorylation.

The following protein kinase N beta derivatives were generated as also at least partially depicted
schematically in Fig. 9C with the amino acid residues referring to the wild type sequence as

disclosed herein:
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 atposition 588 from lysine to glutamic acid;




TA718 TD718 or TE7 8 _*7?
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e) derivatives of the kinase domain having mutations at the phosphorylation site
(AGC activation loop consensus) with the threonine residue at amino acid
position 718 being either changed to alanine (TA718) or to aspartic acid or
glutamic acid (TD718 or TE718); and

f) full length wildtype PKNbeta molecule (889 amino acids).

The respective fragments were transiently epressed in Hel.a cells. Their relative expression was

determined by Western-blot analysis of Hela cell extracts using an anti-PKNbeta antibody.

The polyclonal anti-PKNbeta antiserum was generated after overexpressing the C-terminal
amino acids (609-889)of PKNbeta in E.coli. The respective protein fragment was gel-purified

from inclusion bodies, recovered and concentrated according to standard procedures.

Protein kinase N beta has homologies to AGC-type kinase molecules in its catalytic domain at
the C-terminus. The family of kinases is characterised by a conserved threonine residue in the
activation loop of the catalytic domain that needs to be phosphorylated for enzymatic activity.
Due the high conservation of this threonine and the surrounding amino acid context in the
activation loop, anti-phospho antibodies against this site are available from commercial sources.
The respective antibodies are referred to as anit-P*-PRX in Fig. 9 and as anti-P*-AGC kinase in
Fig. 10.

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




+ : active - : imotive !: no "hyper activation" was observed as one might have expected from
comparable mutations in other Icirrasesorgan and Debond, 1994) The results are depicted in Fig. 9.
Fig. 9A shows a gel analysis of different protein Idnase N beta derivatives and their activities using
MPB as a standard phosphorylation substrate upon transient overexpression in HcLa cells. As may be
taken from Fig. 9A apart from the full-length proteindéinase N beta only the kinase domain in its
otherwise wildtype form is active in phosphorylating MPB. Using the same protein kinase N beta
derivativeFlit daliohénghsenvedeb abexeept the derivative comprising kinase domain having the
mutation DA at position 718, all other derivatives displayed were also phospnorylatcd regardless of
their further intrinsic activities. 45 The data indicates that the presence of a functlonal kinase domain
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Kinase domain having a mutation at position 588 from lysine to arginine (KR
588)

Kinase domain having a mutation at position 588 from lysine to glutamic acid

(KE 588)

TA718

TD718 or TE718

+ 1 active

- ¢ inactive

!: no “hyper activation” was observed as one might have expected from comparable

mutations in other kinases (Morgan and Debond, 1994)

The results are depicted in Fig. 9.

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

thelr 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.




Example 10: Characterization of full length PICNbeta In order to analyse mutations of functional amino
acid residues of protein kinase N beta in the context of the full length molecule, the following
experiments were carried out as shown in figures 10 and 11: For measuring the khaase activity of
PKNbeta in vitro, recombinant HA- or Myc-tagged PKNoeta derivatives transiently expressed in HeLe
or COS-7 cells. The smaller kinase domain derivatite served as a control. The cell extracts containing
the recombinant versions of protein kinase N beta were probed in parallel with anti-protein Idnase
N-beta aritizodytd Fiigiitiis) tastdascpikechie exampieSiedemessicaisompaakimexpession levels,
and an anti-phos AGC site antibpdy (also referred to as anti-P-AGC-kinase) (Fig. to show the
different $§§é°§ (? p &%ﬁg‘?ﬁﬁ %eﬁq’g rt)#eabﬁr)(eﬁaéellﬁ a|Sneaascé01 Y{ﬁge%ggﬁ%ﬁggﬁﬁ%? ?%‘f%g‘%@ 11:
Phosphortpatiohitey afi trmahts doidheoartivitys difedk)emgtiarprotesn fiiciase Thbéia aind deielepment of a

non-radioggtivepRsyiiro-kinase assay - suitability of protein kinas ta,for HTS assays .The
PKleeta—der?vIggmt{glel%% ges%v(\)?erg |§%§§%§%@%ﬁ)ig{e rom %%8 cl\gl?%xtpgétsmssl%%n frél/qll—llléeusre 10 by

using antichegraatideiie Dy rmethemiimis predisitttesive thovidrtse disfsaivs HBAYS (Kl Ireotaln 1996)

and dividqggﬁs't\}ggog@{ L6 halbwasdnewbated with Sug MIBP (TUBB as a phosphorylation
substrate, 4 ruM MgC12 and gamma 32P-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 46 detected by autoradio araphy

after separating the reaction products by 16% SDS-PAGE (Fig. 11B).
Example 10: Characterization of full length PKNbeta

In-order to analyse mutations of functional amino acid residues of protein kinase N beta in the
context of the full length molecule, the following experiments were carried out as shown in

figures 10 and 11:

For measuring the kinase activity of PKNbeta in vitro, recombinant HA- or Myc-tagged
PKNbeta derivatives transiently expressed in HeLa or COS-7 cells. The smaller 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 a non-radioactive in-vitro-kinase assay - suitability

of protein kinase N beta for HTS assays

The PKNbeta-derived molecules were immune-precipitated from the cell extracts shown in
Figure 10 by using anti-tag antibodies. The immune precipitates were washed as described
(Klippel et al., 1996) and divided in two halfs. One half was incubated with Sug MBP (UBD) 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




The second half of the immune precipitates was incubated with 1 p.g GST-GSK3 fusion protein (Cell
Sipaling Technology) as a phosphorylation substrate in the presence of 200 uM rATP. The reaction
mixture was subsequently analyzed by 8-16Aygradient SDS-PAGE and Western blotting using the
anti-phospho GSK3alpha antibody (Cell Signaling Technology) (Fig. 11A). The filter was then stripped
and re-probed with anti-PKNbeta antiserum to configgn the presence of comparable amounts of
PKNbeta proteins in the respective immune precipitates (Fig. 11C), The specificity of the in vitro
phosphorylatiom r ' ARSERP 1alyd i [ d € ining
mutationsxibr?éttﬁiﬂA I%Hb%ing si?g 9 s%%gga%%)i%/ﬁg{iﬁr?é pgiﬁiﬁgﬁésgﬁgﬁnﬁéﬁgggc%%%n case of
the TA mdtdtion variant at amino acid 718 of protein Idnase N beta otherwise being the full length
wildtype protein Idnase N beta indicates that this amino acid residue is indeed the position of
phosphorylation detected by the antibody (Figure 10B). The fact that the Icinase deficient variants (RE
or KR mutiitiorscas shdfw ithd-iguiBna moeFigj t@esrwsp dativelig)l avétp hospBGEHAGRKE futhis sitecindicates
that threomgg g?ﬁéﬁ&%&%ﬁgﬁ%@ﬁ&%ﬂﬁgﬁ r%@é%te%ﬁtﬁ%rﬁ@%}tk%r é‘f’?ﬁ??l@ }P\%}gells must
[ Ible candidate. Als

be responsible for phosphorylation of this site; whereby PDK1 is a poss . Also; from this

experiment iEitginais R v ebsprus bk amabred Wi rekisatzeiipnit PROIHOR radol eftpirotein
ldnase N bkt Resition 8 mamsseasisiader metein Kicassiihaia adiviyabmelationg)tested at
this site prevented phosphorylation and resulted.in an inactive Icinase molecule. Insofar a particularly
preferred 8&3?‘?%%5&% ARG AR ERROBE LR kOISR ARG IP £PEER BF BIESHGENtion as
disclosed dfexeipdtbl panieintcb RNy dietadagingroho spiheciied eaatpositepi#id @iga detvative
thereof, including the derivative which comprises the Icinase domain only as described herein. The
data further indicates that also full. length PK.Nbeta does not autophosphorylate at amino acid 718,

but insteatly fegiitgs RhESRROKIIN ioanRiRekIINASR MBRlesHle. GIREAING KiRRas R qGte KE'S88

mutant protein retains phosphorylation at posijtion 718. 47 As may be taken from Fig. 11, assaying the
activity of TotEiTs KHARE (§-BefIUaRIAG TN Midhs foFmatimeilficRs thevetir@amicbidrotein
Icinase N hgita gbtbiors into a high throughput system. In a first step, the suitability of a
non-radioactive screening formate was determined; whereby the various protein kinase N beta
derivatives as already discussed in connection with example 10, were used for phosphorylating a

suitable syhsirate, Auch subsiate maydouexampia;he MBER" 2893, PoRIIdS whichisdypically

immobilised on a suitable carrier such as agarose- or sepharose beads or on plastic surfaces. In the
present cASE BT A8 Redinlmgh1TiAdtms Srpisipakinpsn G 8RR dndisatrs dhsé Sz et
paramyosigsidita fislceaviningicaies dhphaipeihaivalietssassayadiaintodiffergntorotsimkingse N beta
derivativeg actually. contajned said derivatiyes. Oply the full length wildtype protein kinase N beta or
the kinaseagf)r#‘iid% eaﬁ%‘a%t emgfe%e% 'té’B‘f@aP@%Wgs od’ﬁ}ldféﬁ% sﬂgﬁgt A
phosphorytatedtisely3taatephvthisopyeseinstcise siva sndeteeteit do ttaedhipa 08gh s GS K Ieiphaafittbody
(ment'onegl%B%s%}iorylaﬁon. Rather another kinase in the cells must be responsible for phosphorylation

of this site; whereby PDK1 is a possible candidate.

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 resuited in an inactive
kinase molecule, Insofar & 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 position 718.




To make sure that the non-radioactive approach as depicted in Fig. 11A is sensitive enough the
radioactive approach was carried out in parallel with half of the immune precipitates using the MBP as
a phosphorylation substrate. The efficacy of the Idnase activity can be taken from the amount of the
generated phosphorylated substrate as indicated by autoradiography upon [32P] incorporation. As can
be seen from Figures 11A and 116, the full length wildtype protein Icinase N beta as well as the kinase
domain show activity, whereas no (Fig.11A) or background activity of unspecific Idnases (Fig. 11B)

were deteoteshywith derfdtbie myih K Faagndidgltiengttvit orpstatantipredalinssa RSPRCHYAHL To
summarise, the use.of bath full length wildtyper protein kinase N, heta as well as .the Erase domain as
SisclosocP ISTE P B AT 1 SRR EANE B (e A BraataB G fr BB TSP S format

The respegtiva.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 differelitadigistcn aspirkiisr ofonmyTrditaciive sredaisetfrareie protsisrnuneb vhpieby the
phosphoryjaiad fabexhibiting icinaseiassivits Whish-cannabeasivbe.aaeamplished by gxpigssion in

bacterial systems; 48 b) immobilisation of GSK3-derived substrate or similar substrate, and incubating

the substPTE WifY SRIrARATABRBHAR IS R St R Aie YRRt et RO RS ERBlS R MRBRbrs in a
buffered solGSKB; pydidteatighphosphiejatinmebited s alatibliatapgreptiatesdeiemiion sneans

cptionall SUBSEEREHS AoyATGr DETS O Jyarioe Uca5rS Bk e QR BRI S iheloy the
phosphorstatiosiesiteni SRBARBHNed Feptuipitisedaiogiadnayttioo Bhe et aonoindiatdsahadeE wiapeum is then
quantitatmgir‘ggs-£9§ O&(ﬁ% flﬁ?f&?ﬁ@%&&?%ﬁe N beta derivatives actually contained said

derivatives. Only the full length wildtype protein kinase N beta or the kinase domain as defined

in example 9 were suitable to phosphorylate the substrate. The phosphorylated substrate in the

present case was detected by anti-phospho GSK3 alpha antibody (mentioned above).

To make sure that the non-radioactive approach as depicted in Fig, 11A is sensitive enough the
radioactive approach was carried out in parallel with half of the immune precipitates using the
MBP as a phosphorylation substrate. The efficacy of the kinase activity can be taken from the
amount of the generated phosphorylated substrate as indicated by autoradiography upon [**P]
incorporation. As can be seen from Figures 11A and 11B, the full length wildtype protein kinase
N beta as well as the kinase domain show activity, whereas no (Fig.11A) or background activity
of unspecific kinases (Fig. 11B) were detected with the full length KE and full length TA

mutatant proteinss, respectively.

To summarise, the use of both full length wildtype 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;




Example 12: Determination of the expression level of endogenous P1CN-beta In this example
experimental evidence is given that PKN-beta is expressed in a P13-kinase dependent manner. The
Pl 3-kinase-dependent expression of PICNbeta RNA shown in Figure 3 is here further confirmed on
protein level. PC-3 cells were cultivated as described in example 1 herein. Said PC-3 cells are PTEN
-/-. HeLa cells were obtained from the American Typg Culture Collection (ATCC) and grown as
described in Sternberger et al. (2002). Transfections were carried out in 10-cm plates (at 30% to 500/;
confiuency) using Pugene 6 (Roche, Nutley, NJ) according to the manufacturer's instructions.
Cultivated cells were trypsinated and harvested following stopping the trypsin effect by medium. Both

cell types, i. e. P§-3 celgnanalikieloa 5ﬁﬁ$ﬁ@r@ﬂﬁﬂt@db&@fat@eri§aﬂig&t@dbt§m§ Wbk ¥:494002 or
DMSO, whereby DMSO as useﬂ29 tg olvent orLY d because of this egative
control. The resulting e%& PREH 5%%%371%35% ﬁ I’:’rlﬁ %%ﬁ???gaﬁéﬁ%%ﬂ\éaﬁﬁp

Western- blotting. The ishibitoof ithe infficadesd iptioteins such as p110, which served as a loading control,
endogenous PKN-beta and phosphoryiated Akt were detected using the respective antibodies.

c) detecting phosphorylation of the substrate by an appropriate detection means such
as an antibody like the anti-phopho-GSK3 antibody optionally upon after serial
washes and further optionally subsequently developing in Delfia or Lance assay
systems (Perkin Elmer), whereby the phosphorylation site is bound by a
Europium-labelled antibody. The amount of bound Europium is then quantitated

by time-resolved fluorescence analysis.

Example 12: Determination of the expression level of endogenous PKN-beta

In this example experimental evidence is given that PKN-beta is expressed in a PI3-kinase
dependent manner. The PI 3-kinase-dependent expression of PKNbeta RNA shown in Figure 3 is

here further confirmed on protein level.

PC-3 cells were cultivated as described in example 1 herein. Said PC-3 cells are PTEN -/-. HeLa
cells were obtained from the American Type Culture Collection (ATCC) and grown as described
in Sternberger et al. (2002). Transfections were carried out in 10-cm plates (at 30% to 50%
confluency) using Fugene 6 (Roche, Nutley, NJ) according to the manufacturer’s instructions.
Cultivated cells were trypsinated and harvested following stopping the trypsin effect by medium.

Both cell types, 1. e. PC-3 cells and Hela cells were freated for the indicated times with 10 uM
1.Y294002 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 pl10, which served as a loading control,
endogenous PKN-beta and phosphorylated Akt were detected using the respective antibodies.




49 Phosphorylated Aid (P*-Alct) serves as a control for the efficacy of the LY294002-mediated
treatment. The results are depicted in Fig. 12. In PC-3 cells inhibition of PI-3-icinase .caused a visible
reduction of endogenous PKNbeta expression after 24h, the protein levels were further reduced after
48h treatment. In HeLa cells, which express higher amounts of PKNbeta protein, this effect is less
dramatic, but reduced amounts can be detected afté$ 48h treatment with LY294002. From this it can
be concluded, that P13-kinase controls the expression of PKN-beta. Example 13: PICA-beta activity

requires Al3iktagarResem@hant wWilgivpaPK chitbstdp aedemiiesoofiRkivheidasdeseioed in
figures 10-11) were transiently expressed in HelLa cells. Said derivatives were PKN-beta derivative TA
and derivafi08%E as described in example 10 herein. The P1CN-beta was modified in each case by a
myc-tag as described above which allowed the precipitation of PKN-beta and its derivatives using an
anti-Myc diibesliisfaor daecesasEipelit of the activity of PKN-beta an in vitro I:Mae activity using the
immune precipitates was carried out as described above. Half of the precipitates were subjected to the
in vitro kinase reaction, the second half was analyzed by Western-blotting using anti-phospho-PRK

antibodiest Tfe-filtsilsvidhdttiopeef Hdrbiasp <aussthg tHelkiatimuciquatacasrismenn FERBSEhop70 56

Kinase levglsswase analyaediomoaliquetsiofer!l ivsriessdrtiveae sithdrawarearlierte canfirm the
efficacy of the LY294002 treatment even aftgr only 3h treatment. The anti-phosphqg p70 antihody was
obtained f%ﬁ?kbgfpg‘?@aﬁﬁ%?r amounts of P eta protein, this effect is less dramatic, but reduced

amounts can be detected after 48h treatment with TY294002.

From this it can be concluded, that PI3-kinase controls the expression of PKN-beta.

Example 13: PKN-beta activity requires PI3-kinase

Recombinant wildtype PKN-beta or derivatives of PKN-beta (as described in figures 10-11)
were transiently expressed in HeLa cells. Said derivatives were PKN-beta derivative TA and
derivative KE as described in example 10 herein. The PKN-beta was modified in each case by a
myc-tag as described above which allowed the precipitation of PKN-beta and its derivatives

using an anti-Myc antibody.

For the assessment of the activity of PKN-beta an in vitro kinase activity using the immune
precipitates was carried out as described above. Half of the precipitates were subjected to the in
vitro kinase reaction, the second half was analyzed by Western-blotting using anti-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 LY294002 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 PKINbeta 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.




As can be seen from Fig. 13 LY294002 treatment leads to strong inhibition of the kinase activity of
PIC.Nbeta, measured here again by pbosphorylation of NL13P. This effect was visible after only 3 h of
treatment, at 24 h PECNbeta activity was almost completely inhibited. The phosphorylation of
PKNbeta at position 718 was also compromised after inhibition of Pl 3-kinase by LY294002, however,
this effect was less pronounced than the effect on th@ kinasc activity. 50 The TA derivative of
PKN-beta serves as inactive control as shown above, and as control for the specificity of the
anti-phospho PRI( antibody for phospho-threonine at position 718 (P*-P1C) PKN-beta derivative ICE

serves as-kinase-deficient as described ahove. Its phosphorylation status a ed also to
some extﬁmﬁ?‘é&%@& %Vié%ﬁbkf%esgﬂﬁseﬁ .mlalg“‘l%-)isvienc |8§gggst§§?‘%ﬁlea%%%§%?\ﬂ/%?%? t%ﬁ?é%ﬁ fsible for
phosphoryretigiProf hetantitnbositiorP R¥Sndibedysotinpiphe-thinasimas pesident /s AP ost

importantly, this experiment shows that PKNbeta is not only regulated by PI 3-idnase via its expression
level (see %%‘lfres 3 and 12), it is also regulated at its activation level. These findings indicate that

PICNbetafrepragidntdsavsite Fdofirstedm langta foFRtBIfeioREd with dgpesdchbewl Jikinase
pathway f@ﬁ&E}ﬁfol%Qﬁ.%Uﬁ i%%@[!@i@éﬁ@&eﬁiﬁ% it«i%@f@&%&@!ﬁt degfé%[ﬁdeg& Qg?@%ﬂ@é@qﬁ%ﬂgﬁﬁglﬁatﬁdhby
it at varioys Jevels. This allpws the generation of compounds which exhibit a distinct effect on both the
orotein PIERABE Bt R ST T s PEVBR A IR, BRI Gt vty
modulatiotioef RKNaRIt3-Ehise depasistipfasather than transcription level, i. c, at the level of the

expressed protein, seems to be more prominent and longer lasting than the impact at the transcription
level. The further screening method according to the present invention is based on this particular

insight andlgsicsnpeetatin {hihexpeivgetivons HohRAahGsttivener vinly fogdeshbsdl) dsdessd Oat.

Example 14 L.96al7a0 R S 1gnRIF R RICN-R81®0), it is also regulated at its activation level. These
ﬁﬁdings indicate that PKINbeta represents a “perfect” downstream target for interference with a
hyperactive PI 3-kinase pathway for therapeutic intervention, since it is equisitely dependent on
PI 3-kinase being regulated by it at various levels. This allows the generation of compounds
which exhibit a distinct effect on both the protein PKN-beta and the nucleic acid coding therefor.
Even more important, this kind of activity modulation of PKN-beta at the translation rather than
transcription level, i. e. at the level of the expressed protein, seems to be more prominent and

longer lasting than the impact at the transcription level.

The further screening method according to the present invention is based on this particular

insight and uses preferably the radioactive or nonradioactive in vitro kinase assay as read-out.

Example 14: Localization signals of PKN-beta

In this experiment 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
investicated by confocal fluorescence microscopy. HA-tagged recombinant derivatives of
PKNbeta were transiently expressed in HeLa cells for 48h. After fixing and permeabilization,

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




In this experiment the localization of various PICN-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), PICN beta derivative TA (Fig. MB), PKN
beta derivative ICE (Fig. 14C) and PKN beta deltaN (Fig. 14D) was investigated by confocal
fluorescence microscopy. HA-taped recombinant dékivatives of PICNbeta were transiently expressed
in HeLa cells for 48h. After fixing and permeabilization, expression of the recombinant proteins was
detected by BElitycaniantiet Amirtibosy foliedd Bhe tdl Rigreonjugatedianti-nousei@ngbedy. The
cells were rﬁo g{grzt%hgedtgx_ﬂg elling the cytoskeletal actin with rhodamimphalioidin. The results are
depicted | Ig?gs. Nto ¥ , W ere%%’ e respective picture on each left side of the duplex of the
pictures is related to a picture of cells upon FITC-specific excitation and the right picture illustrates the
same cells upon excitation using a wavelength specific for Rhodaminphalloidin. The FITC-staining

indicates Ceflstai e dericnrtnn i e dpéchvE RocBhsER MTeRse vemicRIv ar sArk pefRsiIR staining

shows transfegieg anthypsraesiRciaseels. HrmryopedakaepdianrEigedddy Wiliivre RiNReta
localizes predominntly to the nucleus of the cells. The phasphorylation site mutant of PKN-beta TA and
the KE mUBIHE HBER AP TEIFHCEAERE GRIS AP B SR e R Re e THE RSB pared (o
wildtype BIEIbildetal B EthaesispreadiOverddie entisfecel viihaby ragedepiaiediibignt bdethe
PKN-betargee | aHXI%iQ_NP ﬁ‘ﬁcr)]f 1@1 |<’;[\%(S thS (I)\th%rlnnis CI i ird L}Q& rr}%é(gt%ﬁlgeﬁnd is also kinase-defective
(see Figure 9),1s essentia y excludectfrom the nucleus. These data indicate that proper nuclear
localization of PKNbeta to the nucleus is dependent on its ability to act as an active kinase molecule
and involyesthequegener s Nagr WWJQ iR mpUCaes Rk & KiRARR MHORE froulate
also its cellular’localization. The features of the present invention disclosed in the specification, the

sequence ftingia b eRha ¥ A Gt Brg AR A NS e Bo t saphiitehEamutmiaky Botbifeatsn thereof
be materiadfieleralizng hedavesntiRatrs@Hous fensIere@bmpared to wildtype PKN-beta, but

rather spread over the entire cell. Finally, as depicted in Fig. 14D the PKN-beta derivative AN,

which lacks the N-terminal third of the molecule and is also kinase-defective (see Figure 9), is

essentially excluded from the nucleus.

These data indicate that proper nuclear localization of PKNbeta to the nucleus is dependent on its
ability to act as an active kinase molecule and involves the presence of its N-terminal domain.

This implicates that PI-3 kinase might regulate also its cellular localization.

The features of the present invention disclosed in the specification, the sequence listing, the
claims and/or the drawings may both separately and in any combination thereof be material for

realizing the invention in various forms thereof.




52 Claims 1.In vitro use of protein kinase N beta or a derivative thereof, whereby protein kinase N beta
has an amino acid sequence according to SEQ ID NO.1 and whereby the derivative comprises amino
acid residues 535 to 889 of the protein kinasc N beta, as a downstream target of the PI 3-kinase
pathway, preferably as a downstream drug target of the PI 3-kinase pathway. In vitro use of protein
kinase N beta or a derivative thereof, whereby prgein kinase N beta has an amino acid sequence
according to SEQ ID NO.1 and whereby the derivative comprises amino acid residues 535 to 889 of
the protein kina.se N beta, as a downstream targghf the Pl 3-kinase pathway in a screening process.
3.Use of protein kinase N beta or a derivative thereof, whereby protein kinase N beta has an amino
acid sequence according to SEQ ID NO.1 and whereby the derivative comprises amino acid residues

535 to 389 of thepotaln kinaseih Batae flarihe sanactse ohadiadnrsis pgrntipkthadiagnosis a

disease, whereby the disease is selected from the group consisting of metastatic cancers and any

pathological dafi@iteRsamaIRY frédpiesishss e traing [V QoY RultiP dattisloisirksntition

consists of engigigtial GaNGeleCARTRCIRY E2E61nRER3S sgliNNnSrafe pRtaIsRRmaN setometrial
hyperplasias, Cowden's syndrome, hereditary non-polyposis colorectal carcinoma, Li-Fraumene's

syndrome, bré88tisaRRHEgRcat B dddrkipaticestisainargisel bhana dyHaTere) fpptarget
(Lhermitte-Dukfage pinwlignass pamasiomamacrocephaly diseases including Cow disease (CD) and
Bannayan-Ruvalcaba-Rily syndrome (BRR), mucoeutaneous lesions such as trichilemmonmas,
macrocephaly, mental retardation, gastrointestinal harmatomas, lipomas, thryroid adenomas,

fibrocystic disaaseefthedirpasticoishelRriysplasticganglioguenianpmast arsddhveaigsarlignancies
and large cell carcinoma, small cell carcinoma and sguamous cell carcinoma.

beta has an amino acid sequence according to SEQ ID NO.1 and whereby the

derivative comprises amino acid residues 535 to 889 of the protein kinase N beta, as a

downstream target of the PI 3-kinase pathway in a screening process.

3. Use of protein kinase N beta or a derivative thereof, whereby protein kinase N beta has
an amino acid sequence according to SEQ ID NO.1 and whereby the derivative
comprises amino acid residues 535 to 889 of the protein kinase N beta, for the
manufacture of a diagnostic agent for the diagnosis a disease, whereby the disease is
selected from the group consisting of metastatic cancers and any pathological
conditions involving the PI 3-kinase pathway, whereby such pathological condition
consists of endometrial cancer, colorectal carcinomas, gliomas, adenocarcinomas,
endometrial hyperplasias, Cowden’s syndrome, hereditary non-polyposis colorectal
carcinoma, Li-Fraumene’s syndrome, breast-ovarian cancer, prostate cancer,
Bannayan-Zonana syndrome, L[LDD (Lhermitte-Duklos’ syndrome) hamartoma-
macrocephaly diseases including Cow disease (CD) and Bannayan-Ruvalcaba-Rily
syndrome (BRR), mucocutaneous lesions such as trichilemmonmas, macrocephaly,
mental retardation, gastrointestinal harmatomas, lipomas, thryroid adenomas,
fibrocystic disease of the breast, cerebellar dysplastic gangliocytoma, breast and
thyroid malignancies and large cell carcinoma, small cell carcinoma and squamous

cell carcinoma.




53 4. Use of a nucleic acid coding for protein kinase N beta, or a derivative thereof, whereby the
nucleic acid is a nucleic acid according to SEQ ID NO: 2 and whereby the derivative of the protein
kinase N beta comprises amino acid residues 535 to 889 of the protein kinase N beta having an amino
acid sequence according to SEQ ID NO: 1, for the manufacture of a diagnostic agent for the diagnosis
of a disease, whereby the disease is selected from the group consisting of metastatic cancers and any
pathological conditions involving the PT 3-kinase§gathway, whereby such pathological condition

consistg of engametyal cANCEL: FRURFRGIRA CHANATRS SNORRS. ALGRPCAIRIDNAS e Regrsiral

hyperplasias, Cowden's syndrome, hereditary nonpolyposis colorectal carcinoma, Li-Fraumene's

syndrome, brefBstweiareeshien preeiteacth ceroBlng d9ahE OB Ay ndrande whepby the
(Lhennitte-Dulglgs, syndreme) hamaromasmeaqsenialydiseatas nevdingowsdissass D) and

BannayanRuvalcaba-Rily syndrome (BRR), mucoeutaneous lesions such as trichilemmonmas,
macrocephalytherisindemesati hetabuontestiaiieateithieEs cH serrEEnth g rdi b Admds,

fibroeystic disegsg ot e preast serahslasdxniaslic.9angliosyioma, breast aad {ueis, malignancies

and large cell carcinoma, small cell carcinoma and squainous cell carcinoma. 5. The use according to
claim 3 or 4, chiapasterisettiertbdt fradifeaserpyehapasteiiedih heesksieeRsnselfig drdoRdd in said

disease lack Rl AGHMI Yo SRR NGHAASEH-A005 S HE PEAMOUL I E SRllsAliR gtk sfage

tumor. 6. The use according to any of claims 3 to 5, wherein the disease is'a late stage tumor. 7. Use
of an antibodycapgitiar prereisiinagle Nk Fal deiMstive thEFEBTavhSRERNIGIFRIn JiINABESN beta has

an amino acid,segyence AR50rding IRER IR NPIAARd wheiehy: the dasivative.compsjsasAMIn acid

residues 535 to 889 of the protein kinase N beta, for the manufacture of a medicament for the
treatment andRsiyiesieneolareeialdiee s mih ckebyane WissasenidrelecteigFrbnY ity réafcebnsisting of

metastatic cangets,and.aay pashalagisaysonditionsioyrlving the A 3rinass.Ralwanh agigesby such

pathological condition consists of endometrial cancer, colorectal carcinomas, gliomas,

ader_]ocarcinqMﬁ@?@%@rﬁ)@ﬁmp?@lﬁé}’p|é§@§?@dm%gsﬁ@%rﬁ@%ﬁe@€a}y #sh-BeRFOER colorectal
carcinoma, Li-R{R4PEneis 5y HHeme NIBRRONAIBBEANCRS 18¢tons such as trichilemmonmas,

macrocephaly, mental retardation, gastrointestinal harmatomas, lipomas, thryroid
adenomas, fibrocystic disease of the breast, cerebellar dysplastic gangliocytoma,
breast and thyroid malignancies and large cell carcinoma, small cell carcinoma and

squamous cell carcinoma.

5. The use according to claim 3 or 4, characterised in that the disease is characterized in
that the cells being involved in said disease lack PTEN activity, show an increased

aggressive behaviour, or are cells of a late stage tumor.
6. The use according to any of claims 3 to 5, wherein the disease is a late stage tumor.

7. Use of an antibody against protein kinase N beta or a derivative thereof, whereby
protein kinase N beta has an amino acid sequence according to SEQ ID NO.1 and
whereby the derivative comprises amino acid residues 535 to 889 of the protein kinase
N beta, for the manufacture of a medicament for the treatment and/or prevention of a
disease, whereby the disease is selected from the group consisting of metastatic
cancers and any pathological conditions involving the PI 3-kinase pathway, whereby
such pathological condition consists of endometrial cancer, colorectal carcinomas,
gliomas, adenocarcinomas, endometrial hyperplasias, Cowden’s syndrome, hereditary

non-polyposis colorectal carcinoma, Li-Fraumene’s syndrome, breast-ovarian cancer,




prostate cancer. Bannayan-Zonana syndrome, LDD (Lticrniitte-Duklos' syndrome)
hamartoma-macrocephaly diseases including Cow disease (CD) and BannayanRuvalcaba-Rily
syndrome (BRR), mucocutaneous lesions such as trichilemmonmas, macrocephaly, mental
retardation, gastrointestinal hannatornas, lipomas, thyroid adenomas, fibrocystic disease of the breast,
cerebellar dysplastic gangliocytoma, breast and thyroid malignancies and large cell carcinoma, small
cell carcinoma and squamous cell carcinoma. Use of an antibody against protein kinase N beta or a

derivative theragf; wherehy, prtein, kinasekela-as,an amipo Agd-seauenssRccgidingdo SEQ 1D

NO.1 and whereby the derivative comprises amino acid residues 535 to 889 of the protein kinase N
beta, for the niaREfRIAESFRIBHY sHEserRsAt forldtbrgiagrdsisisreseidedde anbe MR disease is
selected fromﬁ%ﬂé%@@psgﬁml%rqm;emmﬁ%agd@ﬁm%ﬂa{%oﬂ&g@mﬁﬁwgyomng the
PI 3-kinase pathway, whereby such pathological condition consists of endometrial cancer, colorectal
carcinomas, gigsiascRidbhoBFiHo st daiRibmeasiEriniAsERsladiasn CoReenlepeydroRB Rk editary
nonpolyposis golarectal SRRCIEAME. dikEraUme RS RAdrORRHIEASHOVAKAN Cantai. fyRRtate cancer,
Bannayan-Zonana syndrome, LDD (Lhenn tte-Duklos' syndrome) hamartoma-macrocephaly diseases
including c:omba%éta@@i(@moghalalmgﬁsm%le%acpivhf@m%es(mﬂm?lhﬁ%@@maﬁeﬂ@ds lesions
such as trichilemmonmasi Ma-grerePhaly, mental retardation, gastrointestinal hannatomas, lipornas,
thyroid adenomas, fibrocystic disease of the breast, cerebellar dysplastic gangliocytoma, breast and
thyroid malignancies and large cell carcinoma, small cell carcinoma, and squamous cell carcinoma.
Use of gn SiRN@eV\’Hi%ﬁ i%ﬁ%‘&‘? !‘%‘ﬂq@t r}%'t%iﬁ M&PW %JQ%P@@EEWH@%%%HER%@ Qhadsyivative
thereof, whereby protein kinase N beta has an amino acid sequence according to SEQ ID NO.1 and
whereby the dERV@HVERSAPYiBES dIFing R Aeidets 535 ¢6 88@6#1%%@@%1 1EhD4e Naéta, for the

manufacture of gefaediGamaN 400 e dipatment ABdigu R eI Ol agliseass. WRBbY ih& disease is
selected from the grOl\Jﬁj;ﬁconsisting of metastatic cancers and any pathological conditions involving the

Pl 3-kinase pathWei§; Wiietshysneieamot gicdizsnaitforaanditstbs chemndsial cadisstolorectal

carcinomas, g{igRasy afeaRcaeinoRAs &N demekiaLRYRS RIRSIAH B GRUCENSAYBIEOME.
hereditary non-polyposis colorectal carcinoma, Li-Fraumene's syndrome, breast-ovarian cancer,

prostate cancéRYBAAMARHSZOFAAIEGREréEINITD fihduifdDrigoR EHieiforidyreby such
hamartoma-magiRephal HieasesdRaHE NBCRMM BiRaRsamEED ) Bt Banaayailisy aleahasRily

syndrome (BRR), mucocutaneous lesions such as trichiemmonmas, macrocephaly, mental
retardation, gRSFBATEESHIOA HarfisnEaliJomrBlatArofdeRisRo B diBbty S5Ecdisdas BV the

breast, cerebeligx flysplastisraanglioeyioma, bieashandibyroidrnalignansias: andriareselbcarcinoma,

small cell carcinoma and squamous cell carcinoma. | 0.Use of an siRNA which interacts with a. nucleic
acid coding foPIXSHsnRisEe RAMRNSr 2088 Stvd e di A STt KintseYRdB¥iE has an

amino acid segi@RasASSRISINEINapE QNG - Iandiwbhetaby thasguvatiys camprsesAaHno acid
residues 535 to 889 of the protein kinase N beta, for the manufacture of a diagnaostic agent for the

diagnosis of altidaleBalinkrarydiosgisBRED i HnaRHER $rdm I BR otis e SR IR ERE BRI/ e cancers
and any patholegirrlpanditioRsmtayolvingihen? | drtidasespatiwaynmheraby speh Rathalagical

condition consists of endometrial cancer, colorectal carcinomas, gliomas, adenoearcinomas,

endometrial hyderpia&iasiEBmakln disasarohdhhdrsartarysere Wyﬁ%@?@%%%ﬁ?@l@l‘%%%ma,

Li-Fraumene's,sydrafaan reiasthaNahian cansel [Riestale eavaimBannayaniZ ohrnasyngrame, LDD
(LhermitteDuklos' syndrome) hamartoma-macrocephaly diseases including Cow disease (CD) and

Bannayan-RusS{CEHERIR! SHEHROME (BRR), mucocutaneous lesions such as trichilemmonmas,

macrocephaly, mental retardation, gastrointestinal harmatomas, lipomas, thryroid adenomas,

fibrocystic disease qof the breast, cerebellar dysig?lwastic f?gangliocytoma, breast anq(_thyroid palignancies
& ga eta

and large cell E&fciicPal AV CRETAEY i S G & gtiphetn kinase N

or a derivative thereof, whereby protein kinase N beta has an amino acid sequence
according to SEQ ID NO.1 and whereby the derivative comprises amino acid residues
535 to 889 of the protein kinase N beta, for the manufacture of a medicament for the
treatment and/or prevention of a disease, whereby the disease is selected from the
group consisting of metastatic cancers and any pathological conditions involving the
PI 3-kinase pathway, whereby such pathological condition consists of endometrial

cancer, colorectal carcinomas, gliomas, adenocarcinomas, endometrial hyperplasias,




Use of an aptamer or spiegelmer against protein kinase N beta or a derivative thereof, whereby protein
kinase N beta has an amino acid sequence according to SEQ ID NO.1 and whereby the derivative
comprises amino acid residues 535 to 889 of the protein kinase N beta, for the manufacture of a
medicament for the treatment and/or prevention of a disease, whereby the disease is selected from
the group consisting of metastatic cancers and apy pathological conditions involving the PI 3-kinase
pathway, whereby such pathological condition conisists of endometrial cancer, colorectal 56

carcinomas, ghigmasy @4GRALAREINREas R IRMSISIRLBYREBIARIA% CAMHEMS, SYNErameereditary

non-polyposis colorectal carcinoma, Li-Fraumene's syndrome, breast-ovarian cancer, prostate cancer,

Bannayan-ZofdKE0s)AdpErHE: QBRI FENSHEOIHKIES S ReoRIEN M8 Ad - FYAEFoRsp AdNP diseases
including Cow digease-(5iN1and Balmayan-RiNalcahaRin e e{BRE). Mucasuarequs lesions

such as trichilemmonmas, macroeephaly, mental retardation, gastrointestinal harmatomas, lipomas,

thryroid adendiigserisrBeyascRaasaxe dtural sl kevarame dPoid sgeaioesie AssioBfeast and

thyroid ma'ig%@Eie%@”%@ﬂ@nﬁ%ﬁ%&[”%&%ﬂa@?]| CRIGIDOMAAAG AU gedgarginoma.
Use of an aptamer or spiegelmer a%%ginst protein kinase N beta or a derivative thereof, whereby protein

kinase N beta HEBHHHiNG 8RS sBGit adasrdind oS EDq direyd drilisinerehy ¢ eltivative
comprises amiggoAsigr esiduRt 3R 10 B8 philehieteinkinasedy beta donhempemiasting, of a

diagnostic agent for the diagnosis of a disease, whereby the disease is selected from the group
consisting of HBstalCESHIURS aRg) Sy Pa SIFYREFERtions involving the Pl 3-kinase pathway,
whereby such pathological condition consists of endometrial cancer, colorectal carcinomas, gliomas,
adenocarcinomas, endometrial hyperplasias. Cowden's syndrome, hereditary nonpolyposis colorectal

carcinohla, LilFranhaheBNyhdrbire Breuds-sidriantasicacifrotte musicBdimgal-tehana
syndrome, LDE @-hermittccDuklest swndremye) Ramaiema-nassacephaly Misgasesineding Cow

disease (CD) and BannayanRuvaleaba-Rily syndrome (BRR), mucocutaneous lesions such as

trichilemmonrASETABECERRAIY, MHertanfetdiersharthg SeHBittes GARIMBE A AT AMRCIRIEHS Sthryroid

adenomas, fibrgsystizdisease pbiba RisartcerebelinrHy sRiasticaa0giacyiRmastkigaskefg thyroid
malignancies and large cell carcinoma, small cell carcinoma and squamous cell carcinoma. 13.Use of

an antisense ligdieBRMLAE »disesymdisirrehtistdiserseviticherise dieB e cHamY IO PTEREIN kinase
N beta or a defivative therrets WheteRypRfetei kinasa dibatahatanaming m&mﬁ@%ﬁccording

to SEQ ID NO.1 and whereby the derivative comprises amino acid residues 535 to 889 of the protein

kinase N beta 5 thE aFurRatird il nkRHiARNEIBR e QEathtem SHE oFPeTerftirrettal disease,
whereby the digeassnigsselesies som e scaumeansistingdhreelastaticeasas, andowden’s

syndrome, hereditary non-polyposis colorectal carcinoma, Li-Fraumene’s syndrome,
breast-ovarian cancer, prostate cancer, Bannayan-Zonana syndrome, LDD (Lhermitte-
Duklos’ syndrome) hamartoma-macrocephaly diseases including Cow disease (CD)
and Bannayan-Ruvalcaba-Rily syndrome (BRR), mucocutaneous lesions such as
trichilemmonmas, macrocephaly, mental retardation, gastrointestinal harmatomas,
lipomas, thryroid adenomas, fibrocystic disease of the breast, cerebellar dysplastic
gangliocytoma, breast and thyroid malignancies and large cell carcinoma, small cell

carcinoma and squamous cell carcinoma.

11.  Use of an aptamer or spiegelmer against protein kinase N beta or a derivative thereof,
whereby protein kinase N beta has an amino acid sequence according to SEQ ID NO.1
and whereby the derivative comprises amino acid residues 535 to 889 of the protein
kinase N beta, for the manufacture of a medicament for the treatment and/or
prevention of a disease, whereby the disease is selected from the group consisting of
metastatic cancers and any pathological conditions involving the PI 3-kinase pathway,

whereby such pathological condition consists of endometrial cancer, colorectal




57 any pathological conditions involving the Pl 3-kinase pathway, whereby such pathological condition
consists of endometrial cancer, colorectal carcinomas, gliomas, adenocarcinomas, endornetrial
hyperplasias, Cowden's syndrome, hereditary nonpolyposis colorectal carcinoma, Li-Fraumene's
syndrome, breast-ovarian cancer, prostate cancer, Bannayan-Zonana syndrome, LDD
(Lhermitte-Duldos' syndrome) hamartoma—macrog phaly diseases including Cow disease (CD) and
BannayanRuvalcaba-Rily syndrome (BRR), mucocutaneous lesions such as trichilemmonmas,
maerocephaly. enialetaidaion. sastiainigstinahhennatmasiPoaR.JyRLl adepomes,
fibrocystic disease of thé breast, cerebellar dysplasti¢ gangliocytoma, breast and thyroid malignancies
and large cell vadinoma satiioehaarsiheens satbsptrmagsesiicaicihenzentls sgulizgh antiscnse
efigonucletidg, or(iRazymeNRIGh IDIRIAE'S Wk BRI s sadlDadRr R KRS beta or @

derivative thereof, whereby protein kinasc N beta has an amino acid sequence according to SEQ ID

NO.1 and whé?@b&psﬁéﬁeiﬁvmw&mmmesrmﬁmwréﬁms 5@@@&8@@? tﬁ@méﬁﬂ&nase N
beta, for the f%ﬁﬁ“@ﬁﬁ%&“ﬁ&)ﬂ%&%&?gs%%ﬁ@e(@R@@P%Q&&%&%eié@i&%@%&heﬂ'Sease IS

selected from the group consisting metastatic cancers and any pathological conditions involving the PI
3-kinase pathivisilwherenyauchptesidyioal tonditiorvlestmists alehdmhetingl carastostidrectal
carcinomas, gfigmas: AARNSRAIFIBATHRS, RIS RYRARIRIAFRSHEAUVABRB SKRcigmeshereditary
non-polyposis colorectal carcinoma, LiFraumerie’s syndrome, breast-ovarian cancer, prostate cancer,
Bannayan-ZosangisghtromreBDagich & Duidoensigscrome) srasslresmieizbrocephedl diseases
including Cowcg}gﬁﬁga(%)sag%ggQgiyggfgyyﬁlgaba-mly syndrome (BRR), mucocutaneous lesions
such as trichilemmonmas, macrocephaly, mental retardation, gastrointestinal hannatomas, lipomas,
thryroid adenomas, tibrocystic disease of the breast, cerebellar dysplastic gangliocytoma, breast and
thyrold maliongacigsangiasis 6ol sareinema. smalorl FRifilema,eac squpmons £qll casginoma. 15.
The use according any of claims 9, 10, 13 and 14, characterised in that the nucleic acid coding for
protein kinaser@eby oF dgpakibrderibati/baharestirothe & BRVSASRRIRIGIMSE1BHR UWirddde of a kit
for the charactgrsaiion.0f dieAsa R LGARALANHICLIS SRlSHED K95 HNearayREORSIRing of

metastatic cancers and any é;athologlcal conditions involving the Pl 3-kinase pathway, whereby such
pathological chiditiol b6Hsikts e emiBrieti eandirgesibraganciicimMagnegivaiasdiscase,

adenocarcinomas, ROmAIalBYRAIRRASHGRWHER:S Sy IRIE. e rediakyRRrN:RAl¥ROSR colorectal

carcinoma, Li-Fraumene's syndrome, breast-ovarian cancer, prostate cancer, Bannayan-Zonana

syndrome, LDBYL nethaitegiplikkesdijiaaro iy vt athsmBin d8rBesp heahsidea SERiseN diHE Cow
disease (CD) 3n¢HapnayamhuyalcahasRibr sxagrome BREY:, MHERGUARERUDIRSIONE SHED as

trichilemmonmas, macrocephaly, mental retardation,'gastrointes:[inal hannatomas, lipomas, thryroid
adenomas, fibréeyRe diieBge chgrsiEakthyesataniap.disprdsic gargierromchiaastid thyroid

malignancies apd Jarge celbrarcinemarsmall eglircanciopma andirgHaMouseRN sakainamaand
whereby such kit‘comprises at least one agent which is selected from the %olﬁlap comprising protein

kinase N betaBPai#erkaFse tRarosy ailsnanss SpskrBagolpbtdinririds-Nwees op ! ive

thereof, aptamesOf - RRIRGRURRIIPRIRCINGMIER RIRIgN AINa/N HRIAOT @D?’aéh/& thergefan SIRNA,
antisense oligonucleotide or ribozymeinteracting with a nucleic acid coding for protein kinase N beta or

a. derivative tHersdcabr by sralieata B8R Bha Bt EaRpBulaianh SHByAprEte RSBt beta has
an amino acidﬁ@%@é@%@?cm&w te- k@il NQdantowhere Ry thadesivatiye.campfisgsamino acid
residues 535 to 889 of the protein kinase N beta. . _

adenomas, fibrocystic disease of the breast, cerebellar dysplastic gangliocytoma,

breast and thyroid malignancies and large cell carcinoma, small cell carcinoma and

squamous cell carcinoma.

13. Use of an antisense oligonucleotide or ribozyme which interacts with a nucleic acid
coding for protein kinase N beta or a derivative thereof, whereby protein kinase N beta
has an amino acid sequence according to SEQ ID NO.1 and whereby the derivative
comprises amino acid residues 535 to 889 of the protein kinase N beta, for the
manufacture of a medicament for the treatment and/or prevention of a disease,

whereby the disease is selected from the group consisting of metastatic cancers and




14.

15.
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any pathological conditions involving the Pl 3-kinase pathway, whereby such
pathological condition consists of endometrial cancer, colorectal carcinomas, gliomas,
adenocarcinomas, endometrial hyperplasias, Cowden’s syndrome, hereditary non-
polyposis colorectal carcinoma, Li-Fraumene’s syndrome, breast-ovarian cancer,
prostate cancer, Bannayan-Zonana syndrome, LDD (Lhermitte-Duklos’ syndrome)
hamartoma-macrocephaly diseases including Cow disease (CD) and Bannayan-
Ruvalcaba-Rily syndrome (BRR), mucocutaneous lesions such as trichilemmonmas,
macrocephaly, mental retardation, gastrointestinal harmatomas, 1ipomas, thryroid
adenomas, fibrocystic disease of the breast, cerebellar dysplastic gangliocytoma,
breast and thyroid malignancies and large cell carcinoma, small cell carcinoma and

squamous cell carcinoma.

Use of an antisense oligonucleotide or ribozyme which interacts with a nucleic acid
coding for protein kinase N beta or a derivative thereof, whereby protein kinase N beta
has an amino acid sequence according to SEQ ID NO.1 and whereby the derivative
comprises amino acid residues 535 to 889 of the protein kinase N beta, for the
manufacture of a diagnostic agent for the diagnosis of a disease, whereby the disease is
selected from the group consisting metastatic cancers and any pathological conditions
involving the PI 3-kinase pathway, whereby such pathological condition consists of
endometrial cancer, colorectal carcinomas, gliomas, adenocarcinomas, endometrial
hyperplasias, Cowden’s syndrome, hereditary non-polyposis colorectal carcinoma, Li-
Fraumene’s syndrome, breast-ovarian cancer, prostate cancer, Bannayan-Zonana
syndrome, LDD (Lhermitte-Duklos’ syndrome) hamartoma-macrocephaly diseases
including Cow disease (CD) and Bannayan-Ruvalcaba-Rily syndrome (BRR),
mucocutaneous lesions such as trichilemmonmas, macrocephaly, mental retardation,
gastrointestinal harmatomas, lipomas, thryroid adenomas, fibrocystic disease of the
breast, cerebellar dysplastic gangliocytoma, breast and thyroid malignancies and large

cell carcinoma, small cell carcinoma and squamous cell carcinoma.

The use according any of claims 9, 10, 13 and 14, characterised in that the nucleic acid
coding for protein kinase N beta or a part or derivative thereof is the cDNA, mRNA or
hnRNA.
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In vitro use of a kit for the characterisation of a disease or a condition which is
selected from the group consisting of metastatic cancers and any pathological
conditions involving the PI 3-kinase pathway, whereby such pathological condition
consists of endometrial cancer, colorectal carcinomas, gliomas, adenocarcinomas,
endometrial hyperplasias, Cowden’s syndrome, hereditary non-polyposis colorectal
carcinoma, Li-Fraumene’s syndrome, breast-ovarian cancer, prostate cancer,
Bannayan-Zonana syndrome, LDD (Lhermitte-Duklos’ syndrome) hamartoma-
macrocephaly diseases including Cow disease (CD) and Bannayan-Ruvalcaba-Rily
syndrome (BRR), mucocutaneous lesions such as trichilemmonmas, macrocephaly,
mental retardation, gastrointestinal harmatomas, lipomas, thryroid adenomas,
fibrocystic disease of the breast, cerebellar dysplastic gangliocytoma, breast and
thyroid malignancies and large cell carcinoma, small cell carcinoma and squamous
cell carcinoma and whereby such kit comprises at least one agent which is selected
from the group comprising protein kinase N beta or a derivative thereof, antibodies
specific for protein kinase N beta or a derivative thereof, aptamer or spiegelmer
interacting with protein kinase N beta or derivative thereofan siRNA, antisense
oligonucleotide or ribozymeinteracting with a nucleic acid coding for protein kinase N
beta or a derivative thereof, and optionally at least one other compound, whereby
protein kinase N beta has an amino acid sequence according to SEQ ID NO.1 and

whereby the derivative comprises amino acid residues 535 to 889 of the protein kinase

N beta.




