USE OF PROTEIN KINASE N BETA The preset invention is related to the
use of protein kinase N beta. Modern drug development: no longer relies
on a more or less heuristic approach but typically involves the elucidation
of the molecular mechanism underlyin]g 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 to also as targesEionvaiGieN angpcadigates 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.
ThAlsesthanusaonficombinatbe atdibf priesnigiesamten. Such compound
libraries are herein also referred to as candidate compound libraries.
MAthogﬁg in the past this approach has proven to be suc_cessfuli, itis still
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hajpadhamaye activity. However, WO 00/73469 does not provide any experimental proof that these
sequences actually have a kinase activity. Further, WO 00/73469 does not suggest or disclose that

the listed sequences are part of the PI 3-kinase pathway.

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.



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 sequence

according to SEQ ID NO. 1 or according to databank entry PID g7019489

or databank entry gi 7019489, or a part or derivative thereof. The problem

underlying the present invention is solved in a third aspect by the use of a

nucleic acid coding for protein Icinase N beta, or a fragment or a derivative
Ththerdbdfiomdvel Yremtheantsentlioy gptareistiolvest i ¢ ikseere aspetforfdetiies of protein
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or databank entry gi 7019489, or a part or derivative thereof. In another
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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.




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 a3diagnostic agent for the diagnosis

of a disease, whereby the disease is selected from the group comprising
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protein kinase N beta andior the system detecting activity of protein

kilaase N beta; d) determining if the expression and/or the activity of
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ag{pect of the present invention the candjdate compound is contained in a
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proteins, antibodies, anticalines, functionalhucleic acids, n

the dissaenia adatmuagmigmaiolecules

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;

<) 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.




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 comprises aptameres, aptazymes, ribozymes, spiegelmers,
antisense oligonucleotides and siRNA. In a further preferred embodiment
of the method according to the fourth éspect of the present invention

protein Icinase N beta or the nucleic acid coding for protein kinase NI beta
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-ldrrase 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 mRNA, genomic nueleic acid or cDNA for protein kinase N beta.




In an embodiment of the use according to the sixth aspect of the present

invention the polypeptide is selected from the group, which comprises

antibodies against protein kinasc N beta or a part or derivative thereof and

polypeptides 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
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aspect of the presen? he nucleic acid Is selected from the group
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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
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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 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 any
pathological conditions involving the PI-3 kinase pathway, comprising at
least one agent which is selected from&he group comprising protein
ldnase N beta or a part or derivative thereof, antibodies specific for protein
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More particuldrly, the present inventors have discovered that protein
kinase N beta is a downstream target of the PI-3 Icinase/PTEN pathway.
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9 any compound more or less specifically interacting with protein Icinase

N beta will therefore be an appropriate diagnostic agent. Methods and

design principles for drugs and diagnostic agents which in any case

specifically and/or selectively interact with protein kinase N beta will be

disclosed in the following In the light offthese findings kinase N beta

proves TO be a suitable downstream drug target which allows the
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RO8 1o DEBR1E ARGy &
ps?ﬁhpp ss?glrﬁiﬁ%gt‘%gﬁzg%é@ ?3%&%%%&%300 bedo, M. A Wenes ereodine
covstonice!, e B1 AgeE, FOMERo1h 1. W) C5GERR R ACERAT Ay pave ool

Wi aRNETA li@isivl, PartitaR8): ﬁ&ﬁvﬁlwlﬂﬁﬁhmsphaﬂldrylthasﬁﬁhse as described
3-kinase is sufficient for cell cycle e romo

h&ﬁ?ﬁ&h@’ﬁcﬂ}ﬁﬁ?ﬁcg%mc TranSTor orma ere o‘fa&eﬁ%én éHIﬁE egat%_)%a?%i using sald
dfudvarechicdc!i Neigaeti Sy, nwasaks:rwwﬁnmgqﬁacﬁactmn %ﬁﬁ)ﬁaqscm@émﬁ?\’d or at

tﬁe 1&1@% Re angkEHlg X t@%%@m%ﬁddg@&ﬁﬁﬁﬁﬂ%ﬁf el el e nWiﬂﬁﬁlt wishing
by activation of phosnhaﬂdylmosﬂol 3-kinase, Proc t\%atl Ivlad S¢

ta e Porsrdy PPERFIS S LGN iASRER ek (SRR hiSAAPe A Itk‘S P& teerlPe‘?((jmaSe N
to as PEN related pathways such as the PL3K/PTEN pathway, the Akt

pathway, the EGF-related autoerine loop and the mTOR pathway. A PI3 -
ldnase pathway is actually any pathway which involves PI 3-Icinase, either
directly or indirectly. PI 3-kinase may act either as an inhibitor or as an

activator in such pathway, or it may as such be regulated by other

elements of the pathway. There is ample of prior art describing diseases

and conditions involving the Pl 3-ldnase pathway. Any of these conditions
and dicaacac mav thiie he addreacced by the invventivie methode and the




11 In view of this, protein Icinase N beta is a valuable downstream drug
target of the PI 3-Icinase pathway which can be addressed by drugs which
will have less side effects than other drugs directed to targets upstream of
protein kinase N beta. Insofar the present invention provides a drug target
which is suitable for the design, screerfing, development and manufacture
of pharmaceutically active compounds which are more selective than
betthis sis&knowwaltifréheea it sglotv bbeforextarn plesiktio? 61 R 2 hBpdieising of PKNbeta,
naric Rl OYRY LIS RAENCHIAL IAGH IR e HECIR MO IGEWSS oh- ADGHRIQIRMRe, more
cinase N beta and any further downstream molecule involved in the

prefRzaNyaeveriserlafedy limited number of parallel branches thereof or further
upstream targets in the signalling cascade are likely to cause unwanted

effects. Therefore, the other acfivities of Pl-3 kinase/PTEN, pathwa
A R B T DR B VA SRTO B [RALE Dae 15 L MAE those wno

suffeitl ot bericdiuemoguhAtse, e inSisﬁﬁnosi@cnalk_bmg)&Pﬁ”@Nnﬂmcémmnﬂqiaﬂy in late
%%%Mﬂ@t@%&%%@% f%%@@ﬁﬁgﬁgﬁﬁw&%gg%lg?im: PTEN

Stalgonnectlon with the use of LY294002 are actually avoided. LY29
SURPLYERS SHBRDIPRAAEB RINALAEING 1Ry RheRESISHs 2 EmRSHiohe pathway. Proc
NaeRvativassmalbgateaul ishikitor devetopedivideiheReseadehetrium: the PTEN

Laboratories (Indianapolis) as an inhipito [-3K setal 1994,.
eSS er}esgk%%# crarel?}srs}t%r?g}aftei%c & ?Jf%{t G the % it increased
agpraisieel|endoibi@samdthaciiornd e cospestyaguvion ¢y Bevdirsg nf this, in preferred
eny M@ﬁt&?@t{ﬁe 'ﬁ'(x%}ﬁé%y Shvinipn 480 cannrkaisinguishipeiwean difesentsed as

Isoforms of p110(alpha, beta, gamma, delta) which are suggested to have

anlipHisyFO o3| R AR CR OIS BSTORR Y i s BARIOBR 0ECH Y fiftessent invention, and
th&lavsasy eamm:of RsbeRvelh)cliiscrddegearibkiaparny tietanf @iRleic acids coding

mammalian Target Of Rapamycin), .also.known as Raft or FERAP. IS . .. .
OSEEE QB RE 8o B B3 B Ly 50 i R AE T e i et
naB6ljcihe RS B peridietss avithjitaterspbagsiPsdanfTaREdeha¥dsensor for
growth factor and nutrient availability to control translation through
activating pp70 S6 kinase and initiation factor 4E. mTORctéunction [ .
THi ARG LA 1A GBI AP AREEr LR SR BT LABRS GFfh e Cisclosue
giveelsenn) hanttaithiti protebe kinfkNIbidta and dSohseiser $899tazhemisthtgprotein
e B R AR Ee Jaeilal SAan AR s dR IANERAR or aising
Suitable drugs ¢ renfly elng used In the clinic proves that a drug target is
themefmrore helpful and has the less side effects, the more specific it is for a
particular molecular mechanism as, e. g., demonstrated by Yu etal. (Yu,

K. et al (2001) Endrocrine-RelatCanc 8, 249). 12 Protein icinase.N beta is .
Beraitemmbdiedrinky SReRe Rl Rfﬁ?é%{@?ﬁ%ﬁ;‘?%ﬁ léﬁk’,\?ﬁft%ha“%’é%asiast%“%&eg DIV, it oo
alpyaie im_saeme&hreafﬁmediﬂga&ésg ﬂiy:psim\hlg_/pfhisdﬂr_rd p&@ﬁmtémmm:aséig body such
ki%%mprﬁﬁsvﬁl@ﬁe@%g %ﬁf%g@f%@ oRgsakRIviicsHBHRILand f&g&&@églum I9NScample

and phospho -fac [

phc Ipids as co ors. Diacyl glfycerols act as activator of this ,
thafriiokinded rPTEIAGEE Fesh AH I M SRRbErRlo I B9 ITERs kiTas oo ety SfeAM-1 1s
ndByalvest inrsenaial Tigaating pathwaysdiskedretnriioqdsros Y, Gochi A, Kaihara

neurotransmifters. These protein kin regulate th ivity of thelr 4o«
MRl L B oA or T ot e e h I T, ADOL8)456-490 )
wihaphySipldritatcintre thactitatinglefinbioipddmsserdird it snriages. In another
e)‘ira%'l‘{ﬁg,) mned selliianRhen 9%@%&5&%& might-lead o dhagenetatinniafs, Platt-Higgins

cancer. The complete se%;lence of protein kinase !}é\peta S trl is

Aphitmrain Maldbadke? e Ry er REEs i8R n din B PR 791 ogpit R, West
CNM2R4:3365. Ao mdhe geaens 4ddi2the auticul dregrrirencoid tbe trvehafipresence
e, deduaed om SN AP REUDOGELSAAMGDEEPL: 2 marker and
protein kinase eta Is available’in databanks under the accession
number gi 7019489 or NP_037487.1. It is within the present invention that
derivatives or truncated versions thereof may be used according to the
present invention as long as the desired effects may be realised. The
extent of derivatisation and truncation can thus be determined by the ones
skilled in the art by routine analysis. When it comes to nucleic acid
sequences those nucleic acid sequences are also comprised by the term

nucleic acid sequences encoding protein kinase N beta which are
hvhridicina to the niicleie acid enecified by the aforementioned accaccinn




13 Homologues to human protein Icinase N beta may be found, among
others, in M. museums, R noxvegicus, A. thaliana, C elegans, D.
melanogaster and S. cetrevisiae. The percent identity and length of the
aligned region is 67 % and 279 amino acids, 51 % and 866 amino acids,
38 % and 305 amino acids, 36 % and 861 amino acids, 63 % and.296
amino acids and 44 % and 362 amino acids, respectively, for the various

m§RepIesHERsANed befprsidtuill beasknowiedasdinnaonesakiledhiBetore be

the art that any of these or other homologues will in principle be suitable
YRS EHEBOSEEE Besent invention unless the drug or diagnostic

agent generated using such homologue may still interact with the human

otein kinas r o) i N
M e b IRl ity
ang{pfistecibiely DRSS Wi tvia keeee&hréaprétém%ﬁt@geiw@eﬁoi@referred
to as 5C7083 protein kinase. The gene for human. protein kinase N beta is
located on human, chromosome number 9. cDNA sources for
I B AP D B L Ao P AT et which
alembiyosizdisesuasduimim pddidylsny; aspangwitickraestgrcalii related to PI-3 kinase

pa dn???gfgsr;r %@a’sgg Qn@ Eg%ﬁugﬁjr H’a%ﬁ%@@?fﬂﬁ?gggy fie diagnostic a groach Le.

oma, colon, feta etal lens, fet e anterior seg
defegsivnforspsessimirebinielaird 40 PRIt Ta et R Mase eerﬂretatmet%ﬁtasm and
milREgtheoma, germ line, nead neck, heart, kidney, large cell carcinoma,
leiomyosarcoma metastatic chondrosarcoma, ovary, parathyroid,
retinoblastoma, rhabdomyosarcoma, small cell carcinoma, squamous cell
TieaRtiBxhinasctpatisagnslcheeacsribed by thi [stiitas ebtiviysipeatgioerdirfagtor induction
anf{f} %artia'égxgﬁgt%ggﬂtawreram 3l AT, AR U IAORARNGation of thei

agent, inclu Ing’agent, i.e. an agent which can be used to

cogiffsrantrRterind dia EARSTTARRHR B GSEOTHER Stalfred Aot iraceliular
sifiomayhitdleRaania bl aufﬁ r-amyvellasienonitarigihe efesiveness etailatory

treatment applied t, re ectlve obe ed,.screen
Pind félci’ﬂ 180?:@?91 ﬁ%g%%eetsec rical ieac mg%%/?e%r% ePETRRILY ?a%on thereby
supgdition ¢ollaty chposseshwchl |@a®é§€wm@mmlrm‘rmmmgmmm
p’fﬁndté'%fs aS Al QRIS e MARqLRIRM far e iiealmanl RseHE HOM Kinase

diagnosis, prognosis and monitoring of these diseases or any disease

PavEHi A B B Re e R el STBiET g the mesk &y Higolriragyiptng cell growth

mmseaee&@mtms@heuvalm bsteanrisedndywhestae, "WMsEas@ws). PI3-kinase
rlbed here 4 n vew of ng. lapdin S r
pin et e B DR SR e G S
VprBvEioh amni‘rmémmmmseovam @tseaeeenmﬁefmbeﬁ@eeosmde 3- kinase
sicRAIY Ofﬁ&&ﬁeﬁﬂﬁ??@ hesgin; pnd fan ths maspasiure ofhadnedieament 2001).
or such purpose and for the manufacture of adi tic %g ‘%‘%mﬁggo&]}‘ .
P pRaNH BRI SIS AT BP My Ao THBRBST e g mmor
s&@gﬁt&@drd’o’l‘ Emnﬁdmmt dtaedhtivdsquedemabipLiddihas: & compeitipthtoPihe kinase-
Sk %%%fztﬁ‘ Lol t;tﬁaﬁ%\t*a @@@95 L g{é@%&t}@ DU Pakient and

glca UnCtIOI'] ere tis partlcu arly prererre that e proteln

cknmﬁedr\rnmru%@m meé%eue%gta?ﬁﬁeatﬁ/ Hetalingeis 193596 Ry Jpnotional

QIR f@%erﬁt\betﬁmaﬁh@dtaame applisdiskbe eygfaarsnhaﬂotmedtnan molecule
respectlv or may be |ntrodu into the organism and.respec ells
ang%ﬁa%e eraa’By Apart (arom gelng a Bo?éenstr |%%hug Its e‘ nﬁroteﬁe MEK
mthiciased\inbeparmﬂayﬁa@wseobas fhecsonpo lnedihdejtih st \ilte e apireale inhibitor
ng{%@unds which may be used as drugs or drug candidates or as
lagnostic agents, are directed. These chemical compounds belong to
different classes of compounds such as antibodies, peptides, anticalines,
aptamers, spiegelmers, ribozymes, antisense oligonucleotides and siRNA
as well as small molecules. The compounds are designed, selected,
screened generated and/or manufactured by either using protein Idnase N
beta itself as a physical or chemical entity, or information related to protein
kinase N beta. In the design, selection, screening, generation and/or
manufacturing process of said classes of compounds protein kinase N

beta will also be referred to as the target which is used in the process
rathar than in the final annlicationn of the recnectivie combnoiind to 2 natiant




15 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 apart from
protein kinase N beta or a part or derivative thereof or a nucleic acid
sequence therefore, as described hereip, also other means or compounds
may be used in order to create or to suppress the effects arising from

A Qﬁ%ﬁl@ &%ﬂ@ﬁ%ﬁ\l Qe@e%tlg%ﬂgﬁj %&%Q/Qﬁ@ﬁ@lﬁ%e&@ kinaserNdeetfis a major

Such means may be determined or selected in a screening method. In
conibHiST R AMIRGATREAS il ARERSRSS It piBgiBat R BRIEERRrESC AffRtgsents an
impaRmie AR EPPMROMATS cénaptidatelcoriptinids. TESERNbEketntargls show similar

compounds the suitability. of whjch-.is to be tested.in a test system,for .
RO BIGSIR G VA P CrALARe A L A M e vi
actinedsocsordiiGrsmsedBs Gitstdanerdin Besw.tb, sudoad ardiagneadid andolfs, P.
P. ragég}s PragenideriisdindridireasebanddisRasedr QRsiHasSn it Genet 19,

candidate compound shows a respective effect in a test esl%%tem S

l g
348Adidaliensbmip diarePri Mutab I I age PRy th o ofGigfis M.
Adispases-anw diseasedcenditions adginvinaijle otshophaidyiitakio! 3-kinase is

jagnostic agent for said diseases and disgased,conditi e :
SN,
su%@%%ég&aﬁ%?dc 8%0%%‘6@%% [ r%%ﬁ%gsctéc %?trh %l%n etsei(r'%%?%%l%re% NC beta co'gemc
tramsfomesgion syisle@etr Biprok&inSiaR$3d N bEebygaa. pMe N egpiefSradiyasaid. T
vAERRRAHY & JNR A LRGN Produlusleh AR PUMENA QomENAdaiRentiation of
rotein kinase N beta activity system or a protejn Icinase , :
a«%w@ﬁwa@ew%@%mmwmw AsAes F(S"ﬁé}‘éﬁi‘%édarﬁeﬁ/é% S A 96,
443404eferably also active in the meaning of a system detecting the activity
of protein kinase N beta. A protein kinase N beta expression system is
basically an expression system which shows or displays the expression of

PPEdIGinteiteeddNstistal nefesrasisyviteheaxectcoefemed B adrENRlA wsLrathigys such
2SRy BSEhaReed.Rialeaba et Idnaserdeta agtivitieSysiemdsthe mTOR
essentially an expression system mvglﬁfrekgl tkTe activ}%/ or, Coﬁ%&@ﬂ%&dpase cither
paibigity A Phb adimats RAERIHS SRR L BRE LAY BF BIEtEiERASE Nbers e
difdtepnativielycatiproreis-dinsseactivityelhstem4s aiphiteivkirase Mtbatar in such
the activity of which can r iding or comprising
p%%l&%’fh%%a%g Nj B%‘fggfnlggr‘]l{yﬂg?&ye@ge g&é%fr%@%%%%%ﬁether under

the influence of a candidate compound the activity of protein Icinase N
THERiORAh N6 BHslelR asisisngding-aselainiletnasion inestvisediféarEvdam pathway.

the situation without the candidate compound. Regardless whethe
L d th
AB e Hisiesslions éﬂﬁéﬁsgﬁ%)&%s@%ﬂ)gﬁ e?r%s%r%%ltg?:tﬁ%?%%%%%ng%? ?san °
dwighimthéi spopécofeting he stesign servtiving Huatredtivéactueithesales drught herein. For
rga%gﬁg%sfeéﬁ&s@ﬁﬂ%tﬁﬂ{yn@p HOXRIGSSION. FESPECHY SN FOBMAGEUERABE SRl cancer,
measured. Typically, the expression system and/or activity 16 system is

calTiepitrocAseiBamIS.suBHORYS cENISMFERR o STF RS0 R UTATE BRIy o R dometrial
1SPSRIASA, NEeusex raskibnplOlirckinaseihetaexpressiorcsy stemiasgma, Li-
Fyﬁ?\l}%a?%tg%r%?%%géga : Qeabs -oav Cealrll’ %{xngé%raﬁ?&t%eccea%o%i &iﬁ%u(??f o%ggirbf the National

eases as desc eremn an eased conditions as
@eseribsttiterdiol. Yihethét thereds 3A0Raeestd brd63tcB¥HhéoReRvifmirome,

L%yﬁt%ﬂ}l%rﬁégﬁﬁa@q me'jn@K&?ﬁ&fﬁtﬂmmﬁ%aﬁmﬂﬁyﬁh&fﬁ@hﬂy diseases
expression, for example by measuring the incr e or ecrez}?ﬁl{x the utancous
inghsing GPALERsES S PR St G BSOS V?(]i‘ﬁlgg" beta Mo B

, more particu
188BNAL T EcHiRieasemdsl ecieasend proteirkistagetiNnb etsiroxjireiué darmatomas,
under, the 'E‘fé“a%@%&gst?&%’},ﬂ&%&%&@m&y&fé%{%&%mﬂl GuesEe0pikefiocytoma
%rlfhe’ meéasurement, more particularly the quantitative measurement of
aiidtdn sfdchamedbmalgntessiormEThRNECHThE PRo®ii&re Imown to

the one skilled in the art. Also known to the one skilled in the art are

methods to determine the amount of or content of protein Icinase N beta,

e. g. by the use of appropriate antibodies. Antibodies may be generated

as known to the one skilled in the art and described, e, g. by Harlow, E ,

and Lane, D., "Antibodies: A Laboratory Manual," Cold Spring Harbor
Laboratory, Cold Spring Harbor, NY,(1988). In case of a protein kinase N

beta expression system an increase or decrease of the activity of protein
lerinace Nl heta mavy he determined nrefarabhlvz in 2 fiinectional accayv




Preferably, in each rim 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 inveafion resides in determining whether
under the influence of the candidate compound the expression or activity

In WWher expression isystent and ﬁcztivﬁy;mmnwnmpmotﬂmglyargemtﬁaﬂmr?w -kinase

t k N b
t}gzv%/i:la Ot be.a aet?; cg Ci)j% r‘%‘n %h%lﬁ%@l&g§ %?(IQ r&féc{é;%ggi%ﬂler drugs

hIS is done system S reaction upon ition of
chremeicrartmgmexpsimpnmfmn@raw@eéetﬁ%bﬁﬁ@ VorofeU thecRIRSER! GWtpetion provides a

q@%&%&@fﬂ@%ﬂ%@@ﬂﬁ@'%t@%&@%@ memmﬂsaamm%% of
allbrar of compounds. Basically any library of compoynds is sunab for
Phafﬁ@CﬁaFﬁaé% %Flﬂ?.gqmmﬁfnwr‘@gém?e@gr&fstﬂ%%Y&s‘EE&fLi%%Srﬁ (BORBLD (e art, ok

as, Sttitaklenfibraries paompByidsiage camohgutheis, barérids chmpased offfector
Il moI ules of tld &'&ﬁ'{ﬂ@é&w Ived in o
% ok Jesten ﬁsblatter conf%%% L e e m e

fctiorial nu eic acl S may be generated as

pathwayynrty meeanbmme@w@n ef-perahel dianphes therenhomvehrnHRRER S!S I
the%&t%m@é’géém@ Giicifiihe arRteinwineaieRddnanadibke Beasther #ogvities of the

nucleic acid coding for protein Ici se N b ﬁ is known to the ong skill

PL Ay ST, PO SR T NS A PR, Bseoe Bemsor
trandiatiioditishA babdlaiaryd Medmmyahd ﬁsﬁiﬁpgn@lmubmpmbmatomdhmans that

the%?arbngc '}'e%r%%éb NY, 5&9&@% Regferablerencsianatantbadies May 88294002 are

ey nec ion wit e present invention which may be manufactured

acta@bovdméed@ mm@adét@mé@ahaﬁa&wm%m%ﬁmm%ﬁ?ﬁ?fﬁ?érﬁgomom
;@@%ﬁe:s tQﬁéﬁQ%ol%&!&ﬁ@Qﬁi&%g&dﬂ&%&@W MIR%Q{@%I&L[LMM&W@WI}S) as
complete antibodies, antibo ti u S Fa

an fdHhHen T Fe Pﬁ]@%‘@ gh @gﬁégd%&fk\{[ﬂao %’s as Io 35 5 bt}fﬁr patalytic

sutangtssfitafelPhok eapadile,gf mmdmgﬂmcmmuemmqmtmmm& A&H’t&mﬂﬁlg in the

catal Qcoglogalﬁe tiRodies ais0Rolyalanal fatadie 5MRYLE Hekd: 38sHRHs of p110

genération of polyclonal antibodies is also known to the
(alewa Tl @erivngh €4 aﬁﬁchré?eékaﬁﬁr‘éi tgderr BT ssHY ROCULane,
D., "Antibodies: A Laboratory Manual,” Cold Spring Harbor Laboratory,

Pr&%%j&g&%] IH arbé)é alse g’r%hh %)OWF;)[S%rfera t%ﬁmllugﬁj ég %&@%&LJ@ "oy rapamycin.

umanize uman antl les as defined
m”étbﬁ\(maﬁbmahmlEmmhmawbel&m%%%@pﬁé%mg downstream

of Eg%rﬁ |90, MMBYDAYEORE QLS YRR Ik d??@ KakplSe Aesthdeal leats Ghto the cell

els may be useful to detect the antibody either in its, (%ﬁg%%ost 1 translati
cyalspliediidh @Fﬁt&stﬁé?&%ﬁﬁ%%%%g‘%?f @Fe?é‘?’é AR SgRigo! transiation
ﬂ&@b@i%@{ﬁaﬁﬁge@ed SoRrinthe @r@mompfwtngmvlmfr@&mmdsnembned by the

o e U At ol T LA RT3 AR i

rs re, e. g. described in Harlow, E
arldfivereiber TA9GhObtaE sty BaBistaa s B‘Ih?rﬂ:lgilgﬁiold Spring Harbor

Laboratory, Cold Spring Harbor, NY,(1988).

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).




18 It is also within the present invention that the label or marker exhibits

an additional function apart from detection, such as interaction with other

molecules. Such interaction may be, e.g., specific interaction with other

compounds. These other compounds may either be those inherent to the

system where the antibody is used suchwas the human or animal body or

the sample which is analysed by using the respective antibody.
PORRI ORI RAKE!S Ty 0 PR RN OE IR SRR LGS 1o be

specific Interaction Partners thereof such as avidine and streptavidine and
pritieitlieribethry prasdinases tHomisaPecliekishep stnirits i aemeHschas apgulatory
anithdhgdhus Mmarkedharirbelraantboshe MdsprbepielascofiBRACBIMSNSycerols

as wel| as diagnostic ?&?rents,w ich r&a%%/&tfeblg]en%rateﬁg sin%zthe@ote' fof i
o 5 T RIS B YRR e ORI By SR LB B el ae
inaobyvp pliskesruthighahing phtwesys Suickl pepocenenay iregemsmattet s hese protein

.using methods according,to t ' : '
RIS RN, B BSE Y BERSHCH A AN0R RSB o gt
unbhysiiieishlibeatioscr ediveine@WRIoER kgt aredinanitimaprdgad cellular
eSO leathe BroteHKissr Bhketa. 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
Thteogiglleelsisy e a dfthatdinc bindiNgbeharsanRNAtis sy ail dblrdt tdeatwakeah 2., under
2SS IERENC O (B8Rt Y5 8 R HRGHIER 8B SRS acid

fhe salt concentration and the like. After separating those peptides binding
seausmea g ndsiveadeiinmntis R Aaftiony s ing geidrsiteenss Al pein kinase N
bé}?rlsbl%ﬁe&é?ﬁr@?@%&m tﬁlﬁiﬁbf@é){a@éﬂ;i@?ﬂ@ﬂ@&ﬁ #19013ftey &mm’éakmu It is

the target molecule from the complex of target molecule and peptide, the ..
NS BB AELT ) SR GOt e P B Sae oy RE e Gnoring
tchheaptestaatiovenisioralljoan ampiifictesived seffods realizbel serdiseds, Thegextent of

d@é{v@{faEg’@W&ﬁc&%'% GRAING RRAGRR.d Be BRASACIQIIANOR the art by routine
preterably comprises the sequencing of the tagﬁe@; binding peptides.

apphitsal )Y e 1h SATSE SRRSO ARE FIANTRSES IHR5n SUHEN 5L, SPuRRPER Gre 2lso
cBepHdes havirgiadengihadrasakqutftéo 2Rainingaeils drasprafaseblyhich are
optained in the respective me s..Jhe.size of the,librari .

B PR L e M Ao PA e ub s 58y buctei
aliiieduttreretdish paasicedadsdyrdoframg de bifmyTsionase prides e ggiences. Such

h%/Brﬁﬁélfﬁgn Wﬁf%@%%‘i%g@%@%chﬁéﬁaﬁr%ﬁﬁﬂﬁggdﬁsﬁﬁ@&ﬁﬁisaﬁon may
bgagaelgna%gécasj[gx%mok, ]. Fritsch, EF¥. and Maniats, T. (1989) Molecular Cloning: A

Laboratory Manual, 2°¢ ed. Cold Spring Harbor: Cold Spring Harbor Laboratory. In a preferred

embodiment the hybridization is a hybridization under stringent conditions. In addition, a nucleic
acid coding for a protein kinase N beta is also a nucleic acid sequence which is homologous to
any of the aforementioned nucleic acid sequences, whereby the degree of homology is preferably
75, 80, 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.




According to the present invention the protein of protein kinase N beta as

well as the nucleic acid coding for protein Icinase 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 marsufacture and/or development of

means for the diagnosis of said diseases and said conditions, in a
HRRHAIRGPLRLERHriBE RBMhR SR Y dRkacaamsMallRoleoulaaBEulus, R

libraries of small molecules are used. This sc:é ening comp,lg,l}zes the stgg v and
OBt aEsEa it TR R AU RPEAS K S R SiTBEc AR BPEhMER™ =
leftsatalsanieetiesiai ih6sHadtBe anisukseigUENt/aptfératniydhosis, 38 % and
sfiominadbray as specliad Anaxe, a0ddersrng SR SHA' MAIGRIRS amino

ormembers of et rary w |cﬁ Ind to the target molecules which, if
acilyoesmedtiveboferedsorauigts srpeipssenipsfobeis. tiay B s apkrardetawhpy the

ortf& A0 RINging QL AoR LRGSR iRl shRIBEHe Svill WillBRiple be suitable for the
acknowledged that the binding and non-bindin maé%strong

] ly be .
PrARHiie DS R SPHERIIGR AR E RS &F G SRO B AT Etgreted using such
h@tingee ey phtihdntenctiontiptraimeter prittisrpidssible botvanathetiegrdendfd protem
khk[)lind}@% ?nd non-binding which allows a fine tuning of this screening
ase ) . e .
process.%referably, after the identification of one or several small
molecules which specifically interact with the target molecule, this small

Tffﬁqlﬁﬁiél@ %Hﬁ%b&&ty @E@r{eﬁ%@%eﬂ%d)exﬂﬁﬁuﬁmﬁlrlﬁbiﬂﬂlﬁéﬁaéém M@yiber pir:
or example, reside in the identification of the smal] mole nd . . ..

SR AR BFIE HIBIBEUTE SPHEA N RIS ARET by it s The
gcbieIﬁgimhaﬁq{mtmeﬁinﬁecwabamggimwmm,cthn@me@tem number 9. cDNA
sUTCaE %%Tdr%tgl‘%v & Daleqlarweigniatapaul 10,16, 1 Q00 DA MMSQaricus fetal or

preferably, small molecules are those which comply with the Lepinsk-y .
embiesw¢ AURA WIS PRHECBIAAS SRINBE RItFS FPreRRrASTRASRFoionR, brain, breast,
b{ﬁ‘ﬁl?ﬁciﬂx%ﬁﬂglﬁé( RlsQike dpfinessidat thaldhekaleeyes, fetal lens, fetal eye anterior

synthetic-small-molecules, preferably arising from combinatorial - .
S‘?ﬁ%‘?‘i’ﬁs@?ﬁn"@%tr‘é@f’%g r&i ra(’)o%’gls Wﬁ?@h {élgf%’ra%%?a%amm 'fetal choroid,
fibahsymth egiemHbmeverndt isdb Beabtdditet these @él_fimmdngma_e Iifigpyosarcoma
Hisel{eps%allﬁ'caa{o%%dlxtn : &9&!%%%9 ﬁﬁﬁiﬁﬁ%ﬂﬂ RS LeSRECUNE IR SR8 mall cell

tis also wi e presentinvention to use the protein kinase N heta
CAISHYORA FLIETBRESH ORI ISSHSERFEE: Ropb iSRSt 45 RV &) e dve
ﬁﬁfcﬂf be%ri%f%%ﬂ r@l @é&@iﬁ?ﬁtbﬂ;@fi@ﬁi&m&ﬁ anddpiegeimersiyindhdingy staging
then pe used directly or indirectly either as medic nt.Qr as :
28HEntS: ﬁfb?gi;ﬂ%?vsh%?é %I-ln%l?c 3,?65: )g)céé?sﬁevrv nltl:ﬁea%r% elﬁgrgé%é%gl g{g%%%g%}rd to the
sthgeoleastismastefioan o/ bitticke spebifiodiy, inteveltesfon menliganeribroatiativagess of a
t{%%@%%{%@{o%ﬁﬁgﬂﬂ REARIREIE S iSe Red@RaiRaELRE plaeaAdRatANccording

EP 0 533 838. Basically the following steps are realized. First, a 20 .
AL RSO RRER, ETB ) AITLIS 6 o, ey o isose

1Ra5h Hucle) cissistdypisativsompiisesa isegimalst b sedcialfipretetably arevention,
east eight subsequent randomi NUE i iS. i :
R B o A o ot el AT D g o spcifc el

tipsiéshonghie esadjetnse sy tiscasrsheandiions shsl A1 samBgssfifRe tom

dowards the tardet aemith a bigger force thereto, compared to the

candidate mixture. The binding nucleic acid(s) are/is subsequently

separated from the remainder of the mixture. Optionally, the thus obtained

nucleic acid(s) is amplified using, e. g. polymerase chain reaction. These

steps may be repeated several times giving at the end a mixture having

an increased ratio of nucleic acids specifically binding to the target from

which the final binding nucleic acid is then optionally selected. These

specifically binding nucleic acid(s) are referred to aptamers. It is obvious

that at any stage of the method for the generation or identification of the

aptamers samples of the mixture of individual nucleic acids may be taken

to determine the sequence thereof using stnndard techniques. It is within

the present invention that the aptamers may be stabilized such as, e. g.,

by introducing defined chemical groups which are known to the one skilled

in the art of generating aptamers. Such modification may for example
racide in the introdiictinon of an amino Aarorin at the 2'-nocitinn of the crinar



21 composed of L-nucleotides rather than aptamers which are composed

of D-nucleotides as aptamers are. Spiegclmers are characterized by the

fact that they have a very high stability in biological system and,

comparable to aptamers, specifically interact with the target molecule

against which they are directed. In thelpurpose of generating spiegelmers,

a heterogonous population of D-nucleic acids is created and this
In pepulationiptanatidthyitdistheedptecasihaptiioo dindsthl batget mdlesatdcinsed as
a II‘EQCEGEI’EI%%? Pﬁtr e erg%n %%%@MQQ@&&PCE%@Q/ QR r&@éa@é@ Q@H{@&ed conditions

occurring L-enantiomer of the protein kinase N beta. Subsequently, those
as esqribbdidercivis 2k e e SEEVIREN 08 AdBidteracrWith T dptieete and for the
maafineAe,pf s largetaatecule. However, those D-nucleic acids

interacting with the optical antipode of the target molecule are separated,

optionally determined and/or sequenced and subsequently the
In e espandingse-Nusieionsfiscamisyntivesitod brsed snitfealutieic aciged as a
mRENCRINAIMAlion AAIRES L ABIREAUG!BlE AR DE3iba MIGIEHR iinase

acids which are identical In terms of se uence with the aforementioned
N Binueldhspiersies setiperaat histesisslitacianseue bt utiguerontgred that
mvilbanesificallwinterastavith tha paipallys oneitiogljadeRtime|auladethd protein

_than with the optical ant%ﬁ_oge thereof. Simila& toﬁhe meg;h01d for thae be introduced

ks BB EF BRSPS AP RIE A% 5 TR A e Peal TRE VARG Stahs
inteeheseladinnesumhotdpecsi to @lisibh tvese afgeteithacipls specifically interacting

with the optical antipode of the target molecule. A further class of

compounds which may be manufactured or generating based on protein

Aneihiem Reba P BRI ISR e BRI iR indes Potsedas iy compound
agtﬁir{ﬂ%ﬂh?ﬂ%{ﬁd ied (gtﬁﬁf%ﬁﬂﬁk herein, s fBbeiS)émQ&cﬁ;ﬁgéﬁeﬂ;ﬂ?g candidates or as

_oligonticleotides and siR It is 3 common featur of the.
RS SR TR e e Ry o B B e g classes of
compleniseual tsedébelio theptidmsiatiociipe doenvetsichirsdhingie phesynes, antisense
oh‘g%ﬁgcf&qi&ﬂ%ﬁ] sﬁ@@ﬁ%é\lﬂﬁt‘% éﬁ&gurﬁ{@ﬁ&ﬁ%?% VUittp SRRl RSEHNGRA, selected,

roduct, I. e, the nucleic acid coding for protein kinase beta such as_the .

SOEREPRSNERETBIERE RO BT Ag HEC Y AR ARG RS SRS e Phvsicd
orCEHERRRORMIRG, v RGN Aranet R pratete etV pein Sof i thesiargstection,

molecule of the aforementioned class of co ' o Tt
SRR BT BFEET L SR e prorh S Y DS 2 B IR toin inase
Néacidsvillhitso pecfeeatsty togw dhst OTeRNIAhis isd S BinPesssp e ther in the final
DRSS A Bt TEshenpietionhRua acatahdinastividyinhersasih@spemRses which

moiety is responsible for the specific nte%ctlon.wnh the tar%etl\pjbjctlelc1S roferred
PIRKiEe TRetFRIIARS SAT S P R A R P PP SR RS R BiERa
toUpeh interaetiokihesicentheatangeicruiiaiodif® faciztsio tiness @tbetd may be used.
RISty Sife tooey s haicalls by Oy RIdBAlan an A0 GHIRIRASS: protein

pairing of essentially complementary stretches of bases on the two
kingtsrisiviy whishadloe tha g geatl ABaYe SHTRRBIEN Sy HECE A pEarufacture of
sahigheans b ealrisesspities nisEglecubahoatdntanetoleautariye/s upon

the target nucleic acid in case the cat I¥tic atctivitgn% tt&g@riﬁb%ﬁﬁﬁnﬂg & nucleic
SHESARBLRLRN 388 TR ShR5AY AR Thereay be a turther o
aclegratialicn ofthentaigetrNdeic acidedHicteim thellcaeenpesursyugteic acid which
-Segradationsot.ihe Jargetacipicasid-As Welhas daauGialn dsivest Ega: thereof.

the said tar et nucleic acid which in the present case is protein Icinase N‘t —
Ao o ook oS DRSS SRR DRORTA TEFSRRE R ool e = it s
sHiEBIOYST OF RIdeIzRXisling praiatrkinasentrieta aRilw zymefsctiveio{isgdndsses of

design principles are known to the one skilled.in t :
‘e (S'dvrs'?llrjm1 olﬁe%rililnaaﬁ%llq_)%puogntaeléll}gogf rlr% %tti%nc?g réeaéltl g%ggr%%%h%xngi‘inrd:.lﬁ egrostic

Annu ref. Biophys. Biomolstruct. 2001 ; 30 :457-75) and Lewin and

Hauswirth (Rthozyrae Gene Therapy: Applications for molecular medicine.

2001 7: 221-8). The use of antisense oligonueleotides 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 R.Nase H. RNase H is activated by both

nhnenhodiectar and nhoenhorothinate-coirinlad DN A




23 for RNase Il. The hybridising arms of the chimeric oligonucicotides may
be modified such as by 2'-0-methyl or r-fluoro. Alternative approaches
used methylphosphonate or phosphoramidate linkages in said arms
Finther embodiments of the antisense oligonucleotide useful in the
practice of the present invention are P4ymethoxyoligonucleorides, partial
Pmethoxyoliaodeoxyribonucleotides or P-methoxyoligonucleotides. Of

agé%? gciﬁ%agsr SYeAce 3l 18%8&‘&83&1% ffa{' &Bﬁ%ﬁﬁe%\@ﬂt'ﬁ%ﬁ? ¢ nucleic

“antisense oligonucleotides as more particularly described in the above two
acifi brikde RN sfah or pakel SR gebtides contain no naturally

occurring 5'93'-linked nucleotides. Rather the oligonucleoticles have two

types of nucleotides; 2'-deoxyphqgsphorothigate, which activate RNase H
s R AR ABA A BBERAE R 5 R e BB B - N oo or o
pat¥ enaetifietivaubteatiescarlis ptidsyiodiestbessiptrogplisraihiddteran, also other
meai€ OXNROGSARGHISSIE G AU A TthNaRE o I5 AGAANTPHSNEGAY Srising from
contiguou ase Ti-activating region, which contains between 3 and 5
progeig dERsAs IS thsraclrircRoitiqeding ArticR&BaiRPRNCE Preagsmay be
deRERYRR D ABE Qs daexiph s ainindtadbalentidendd aftivate is to provide

eucaryotic and, partjcularly, mammalian RNase,H. Protection from .
On?je(ﬁra‘fa‘éeﬁﬁlnﬁ% 83@%%&%& Fpy A 1|1rlmlgsth§| glr% FIerminal bases %i}éﬁle)}n e
compoleasehresitthiittod voption adbeystid ding tesBsyetemifal tsieEgeg giodaping the
v %@iﬁ@ﬂ&%?ﬂ&c%ﬂ%ﬂ@ﬁi QHIRNICISOAS S MISES: R8I IRMIBe used as

an

nd a 3' terminus; and from 11 to 59 5 '93 '-linked nucleotides . )
2 GREBpEifdesmE s aem) o vitnens ot siisarres Aty Spopass Gamitigns. 1f a candicate
coRPOSRINGRINRIEr RustetiseFanth 2-neodifierh salkytandidiosphgisiestds a suitable
nucleotides; and wherein the.5 '-terminal nucleoside, i he N
AR AT PRI B BUR LB B ATt o Wi, o
wghesphariethisgtestinlegentiéwepibdinersksoridediseaseropradiippih & 2 second step the

caﬁ%@i@%ﬁéyaﬂg @'98&%!3%%@@ &%@&ﬁ_tﬁﬂl&@m e HHRSANSISHRY @f a protein
an Inverted deoxyribonucleotide, a contiguous stretch of one, TO three

KipstE3p REFOBTRSARE S15h SUTAEEP b FRIERSIHA S57 8 BRITTH GPORTR My n 2 & hRNA
orRnRlikloxyRhaspekiastie NbateatideyAtgoeanaritigense bilgenNdestidbe protein
.ma used.wherein not the 5' termj clegside 1s GUAB active in th
L e e SR
meding 0P systthe dteoting fuess i vitedpw Riarkiate Pekeicular group rather
than the 3' terminus of said oligonucleotide. 24 between 11 to 59

contiguous 5'-33'-linked 2t-methoxyribonucleptides; and an exonuclease
AR BF5E N RESCRPARIE 'URE O RETIGORLEIEOHIE Yt 5 e oo™
difsnayshBeosoppssonsiting b akinars N -Braphbsphydiestetelinkedevel of expression

nuc
basi a:l

c ?otide ﬁéoégagngé%'&% £ ,gtlgggﬂfﬁgégégﬁlwgcwigﬁﬁem is essentially an
Hudteblides and a non-nucleotide chemical blockin group. Two classes of

exmrtgotasyrefehetanthsetsw i gh roRtBIRes A SHeFatHEsH s than the
e}@%&‘@h of protein kinase N beta. Alternatively, a protein kinase activity system is a protein

kinase N beta the activity of which can be measured or a system providing or comprising protein
kinase N beta. In any of these systems it is tested whether under the influence of a candidate
compound the activity of protein kinase N beta or of the nucleic acid coding protein kinase N
beta is different from the situation without the candidate compound. Regardless whether the
particular system is either an expression system or an activity system, it is within the scope of the
present invention that either an increase or a decrease of the activity and expression,

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




The first class of antisense oligonucleotides, also referred to herein as
second generation of antisense oligonucleotides, comprises a total of 23
nucleotides comprising in 5' -> 3' direction a stretch of seven
2'-0-methylribonucleotides, a stretch of nine 2r-deoxyribonucleotides, a
stretch of six 21-0-methylribonucleotidés and a 3'-terminal 2
‘-deoxyribonucleotide. From the first group of seven 2

syst@ameshyiibarucipatdesithedirstéinwratet phasphaiathioate dkegract such as a
whereas the subseq%%ptf r. 2 '-0-methylribonucleotides ar
: n

e
R e SR TIRRE RS, i S PSP B Bkl e 2 ool
prafeeatagts el dhe aost 3f-tegminabbrd of fireddtaSssmetivgtnibed beleintidsliscased

the first nucleotide of the stretch consisting of nine 21-

Cogﬁe}gl%/sﬁ Sodr%l%% lé%ﬁ?gé{g& Al) of the T-deoxyribonucleotides are

phosphorothioate linked. A phosphorothioate linkage is also present
whahvesnrthg lashér@sthe Qs tarminaltidememus|eppdssianeythen may be

first 21-0-methylri onlé%leotide.oft e subselqlgent stretch tgonsisetzilng0(]31‘dg,<i3>§ease of
delspt -‘Fﬂéfﬁg?ﬁ#’b%‘h SHe D FEREG IS GRRIp DT (e mmereas
th@ athonethy nilnteic aledticd sghierfipsttbiu kivhsh dhhetay anolin Birtsubtiirediidh, or the
indiS:2 DRIl IPL IR e RARAN G IABLIDY SR L e TheRRHR ORE Behidare

0 positions 20 to 22 are phosphorothioate linked. The last, i, e. terminal
cogmptaniFhe EebaiayRyTaekst deridRnRs eI tRR taBtoTeePa s gl dhin g tative
mERGRERrUGleatide tbrengh, auhas phakethiviie dinkagestdihis diksibeiass the one

may .also be described by refere the following, schematic structure:
S R R e A Ly RO et B iyt o
orl wmwmmhmmﬁm@mi@b}(ﬁhp@gsmf@ppmmmﬁbp@%mmﬁes may be
g BORCIERHACS AN Cord skitieNifeRE GReRIB REeRRAA othigata ke, and Lane, D.,

eoxyribonucleotides (A, G, T, Cé) The secaond class of particularly

" Agréredies ﬁhﬁé@?@@ﬁi@é offQks SRS rBRPRE - EP PRy £Oihifpring Harbor,
Nggnegation (of) antiscnse 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
Invdaiehoiseaptirictkiresudisie wEewier EYRTatcingHin St ExTRtelehls activity of
pﬁ%ﬁ'ﬁnﬁ%%e@-nﬁﬁ%'&%&ﬂﬁwgﬁ%ﬂ@ﬁﬂ o Fhisiaveragyabasic is

linked to a stretch of five to seven 2'-0-methylribonucleotides which are

phosphodiester linked, Following this stretch of five to seven
Canfiomnetbdibahdictoatitesitiders! iaeespretelorofystwemtbapiivity system, respectively,
ufafieoxyrhonuaieotdas alhobMI 8 RAORAROINARE JEHNd BPa respeciive

ﬁ?ﬁ(é’ge etween the ast,gi. e. the most 3 -terminal 2

reacomeybymibydneicie sraer b efre e dp Aemiosy Fsbreigae Btides aqueous solutions

aRoAEPMBUEleRtdRComRSHE Slieteh aaspitndimaiRasnbdiasiaky be used. The
linkage. Adjacent to the st(g)(‘aézh oflseven to nine 2'-deoxynucleotides a
2RI USRS AME TS 1 EEVER Y B: methyIribonucleotides is connected.

The last 2'-deoxynucleotide is linked to the first 2'-O-methylribonucleotide
P?gfiehaeb#attﬁr J&%”R&”&&%tfcﬁéc%fé@ﬁb?}'@ﬁt%ﬂm F%ﬁ%@y@%‘eﬁi, respectively, only a
meﬁ1y fibohucleotides Otcurs via a phosphorothioate linkage. The s.tretc%
stofiveansidatosamnaunhistiSARAM B0 tide 85t & RS <hR BRSSP Tken that several
ohaidkisrainaland et thesesoncBietcihoffive toisayenim.
r-O-methylribonucleotide another inverted abasic is attached. This second
class may also be described by reference to the following schematic
SstiurdteretefGe tieBlotwremessdneiiy tsar B drneniios Tesidsh fis dpigpnining whether
Slgonuclestides bave.alspithadlawinaseheRptisstiluet W ity of the expression
cap-(np)x(Ns)y(np)z-cap or cag— nnnNNMiN I\ imm;-%%g). I—ﬁrgt% Cap eic acid
SHslsFB BRI RO PSRRI LS Bre it TSGR foRE Al BBt EAdE T
stands for 2'-0-methyl ribonucleotides (A, G, U, C); N represents
phosphorothioate-linked deoxyribonucleotides (A, G, T, C); x represents

an integer 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 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 antisense oligonucleotide.

Accordingly, the following basic designs or structures of the antisense
Nnlicnoniialentidece nf the third cdenaratinn can he ac followe:




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 typicallyj-a length of about 21 to about 23

nucleotides. The sequence of one of the two RNA strands corresponds to

S - . N, loi : :

o S S SR 1AR4BL wpon
addijiqeicfatiel cewitsiecourmendigitivolecthe, sactHEprEE satitiageob ripippndidate
cokipase vRptab Rl eiRablydhe foRpbinsasyensesa souleSErEagIRNA

be desi d with f.the, ds bei I nt t
BN TR & TR I AEE B TR0t AR SR Grekfess o the
clsiRoNArpoarslgs Buiabtmtiining tecgepeynge romionbiy AfHeiR NikapiesniRigosed of
" d%gm%é fretel &i@&%&&ﬁ&,&mm&maﬁﬁyﬁ&@mﬁWﬁ&ggiq%gig B&ds. The

raded and thus the'level of the respective protein be reduced. T .
lafiererpRiNBAs BB 0P R BEGTHSE 2o SRS ity St kil s iieias ridRulned herein.
medicament and diagnostic agent, respectively, is, among others,
described in internatignal patent lications WO 00/44895. and
T, AT bbb e o R EOIEH S e et or e
ngdsieraid sutthgsiRNotaindsansseddlbgtn dclowtidetaits rivo sjited in the art and, for

el SRPRCINENQNGE HGIBNCIBIC ARId SRIUSNCR GARIARSIOR RTIEIHCINRBEM " Cold

beta is known. This is also true for precursor molecules of nucleic aci

d .
St B9 RAPRTAOTH A A SR BTG Nig SeobrrEerilefroRerions) antibodies
maQWSeseal BOcrRawnG MEH esppeiye Antstseisitandybayatiofsctiied according to

design of h nuclejc.acid ba ompounds given the basic pringiple of
R R LR G b VAIGTA, Lot B 0 RS A phope b ud
heyeiningoudeobdingty natflintifed ssmestéithenpbedisat intiegrtiofragmeited derivatives
sReR esRNAS IR BREANshA @H%S&&%M%ﬁﬁﬁ&ﬁew chf&x?é gsdifgctedsitable
-beta. In the following,

against or specific for protein kinase this js furth

r
Pt By FIOR, KoREUEF, &I BEt, SPYIbEFEE IBBRIEHdRAagTes aio
palRElsiRO AiBEd @S heassviihdizoa ghnawtddfbel deydhsoandpskitiedalrntiibodies is
rt. Such siRNA ¢ rises.preferabl t
R s IR R SR, L KR R Mo g Lane D
"AmtitglioA Liebpratory, MangellsCeli Ristgd3amerrtheieterbbalfanisg tabor, NY,
(BB NA R SV eRee b dROres el ehe atisiepeificsoflpesti Qe Bifiiknized or human
principles well known in the an, respective siRNA can be generated.
ARSI AG AP 872 VRIA claimed herein comprises a stretch of preferably
any nucleotide length from 15 to 25 consecutive nucleotides which is

ﬁ@@%g@%&;@%hﬁ%n%&g SOmRlemeREaLY {0 4he,aens8 QLA %@gﬂ&@m@g or several

stran encoding PKN-beta, and a second ribonucleotide strand which
mgrisete a5HakiafycomBier etk ko T firskitsid dhdaRtisths rubody etther in its
aapisenseplicndangd sensrsand mpppesivePrepestingpiiaiarKinrSeabels are

-beta, Any design principle known in the art.of' generation o .

AR T RN A e A O LS o S B o g ipygad v
eSIRNA Episderisuidscthhereinl donhorisessiRM Avaliote sefthedherartise eecribed in
rpirRRd of whieh.stars withis el eotides Mo SeHesoPR DR NHGIBS D voratory,
no. 1 of a PKN-beta encoding sequence as specified above Further such
RNRrmpTEe e AR fth a nucleotide which corresponds to nucleotide

no 2 of a PIC-beta encoding sequence as specified above, and so on.

This kind of scanning over the P1(14-beta encoding sequence is repeated

so as to provide all possible siRNA molecules which can be directed

against PKN-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'tenninal 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
artinon of the aforeamentinned clacecace nf comnniinde <crich ac antibondiac




28 solution, a buffer, an alcoholic solution or the Rice 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
compamds according to the aforementioned classes of compounds in
order to realize the particular route ofl@dministrations such as oral,
parenteral, subcutaneous, intravenous, intramuscular and the Eke The
It is \GOwEIEAMRAMadaOhthardifférsrthel kst sohetrrpobiis as mditivorlefinction
ahove, may also be, either al [ ination, '
B B G e A L the oo ma b, e,
spectlimipietantigs vtioiton atporimdy Shews AlTeRAMEPRIEATIRRY Bl RfpbsRigherent
to th‘é’Qg‘sR@BVvJﬂ&eedﬁ&ﬁﬁﬁ%@{ & sedected frome thenarauneanphsing Metatsple which

_negative controls, positive controls and inst{ucti ns on th(ta ug}({e ar%f Egene biotin or
is anpkyeti 8 X BHASIRAERSPRT TR PRI S¥h ARRIABUECBRTS BB RS A%8 S5FE%e Rt
fluoRithandnsartis viddaimnipreftrabhriasa theritod osely es fovidinsingfestreptavidine and
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The present invention is now farther illustrated by the following figures and

examples which are not intended to limit the scope, of protection. E o th
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subGBueRIy adtigetdrigeBishiyws Rbdiniiterfatbribe bigetameienice fvesiipaesrective
reag’tigrlhl i1ns elﬁ%% %eu% 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 2 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.




29 Fig. 7 shows photographs of human prostate cells and human prostate
cancer cells upon hybridisation using protein kinase N beta antisense and
sense sequences as probes; Fig. 8 shows a diagram depicting the volume
of primary tumors in an orthotopic prostate tumor model using two
different siRNA constructs (Fig. 8A); a géagram depicting the volume_of
lymph node metastases in an orthotopic prostate tumor model using two
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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, prefergbiy arising from
combinatorial chemistry, in contrast to 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




Fig. 13 shows 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 Pl 3-kinase inhibitor LY294002 prior to lysis for the indicated

times. Fig. 14 shows a penal of pictureg, whereby the cellular distribution

of PICN beta and derivatives thereof such as PICN beta wildtype (Fig.

14A); PKN beta derivative TA. (Fig. 14B), PICN beta derivative KE. (Fi .
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Expression of siRNA targeted to PTEN had no affect on HeLaB cell .
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patent application WO 98/08856. Spiegelmers are L-nucleic acids, which means that they are




Example 1: Materials and Methods Cell culture The human prostate
carcinoma PC-3 cells were obtained from the American Type Culture
Collection (ATCC). Cells were cultured in F12K Nutrient Mixture (Kaighn's
modification) containing, 10 % fetal calf serum (CS), gentamycin (50
tigthil) and ampbotericin (50 ng/ml). Transfections were carried out in 96
well or 10-cm plates (at 30% to 50% confluency) by using various cationic

coﬁr%gs?e&@ﬁﬁ&@%&@g%@%&%}%@i%@hif%éf RERRBLRAI8E) D nucleotides as
Argfcctin50 or Profectin50 (Atugen/GOT Berlin, Germany), or FuGene 6
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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 nucleic 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




PC3 cells were tretated with 5 1.1M LY294002 or DMSO when seeded on
Matiigel. If cells were trnasfected previous to seeding cells were
transfected with GeneBioc and trypsinized 48h post transfection, The cells
were washed in medium and seeded into duplicate 24-wells (100.000 cells
per well) pre-coated with 250 1 matriget basement membrane matrix
(Becton Dickinson). After incubation for 24 to 72 h photographs were
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polynucleotides are only effective as DNA RNA hybnde 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




Male Shoe:NM:RI-nu/nu mice (Tierzucht Schtinwalde GmbH) maintained
under SPF conditions (Laminar air flow equipment, Scantaincr, 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 dorsolatesgl lobe of the prostatic gland
(iprost; Orthotopic) or the tip of the Lobos lateralis sinister of the liver
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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;




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 (Man, PAS). To detect the human origin of tumor
and metastatic cells adequate tissue samples were frozen in liquid
nitrogen. When using PCR and Tagman analysis with hurEPRT specific
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This first class may also be described by reference to the following schematic structure:
RRRomnNNNNNNNNNonnRRRN. Hereby, R indicates phosphorothioate linked 2’-O-methyl
ribonucleotides (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° = 3" direction).




The same results were basically also obtained in case of Rapamune
treatment of an established tumor model with the treatment starting on
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such as a conventional cell culture plate. Example 4: Screening for

optimum antisense oligonucleotides directed to protein kinase N beta.

It is to be noted that the integers X, v and z may be chosen independently from each other

although it is preferred that x and z are the same in a given antisense oligonucleotide.
Accordingly, the following basic designs or structures of the antisense oligonucleotides of the
third generation can be as follows: cap-(np)s(Ns)s(np)s-cap,  cap-(np)s(Ns)r(np)s-cap, cap-
(0p)7(Ny)r(mp)s-cap, cap-(np)s(Ns)s(Dp)s-cap, cap-(ip)s(Ns)s(Tip)s-cap, cap-(np)r(Ns)s(np)s-cap, cap-
(0)s(No(r)s-cap, cap-(g)s(Ny)o(p)s-cap, cap-(np)r(NeJa(p)s-cap, cap-(ng)s(N)(p)e-cap, cap-
()s (N1 (tg)e-cap, cap-(p)r(Nr(np)e-cap, cap-(n,)s(Ny)e(p)s-cap, cap-(ng)s(Ne)s(mg)s-oap, cap-
(np)7(Ny)s(ny)6-c2p, cap~(np)sMNs)e(ip)e-cap, cap-(np)s(Nso(np)s-cap, cap-(np)7(Ne)s(np)e-cap, cap-
(0)s(Nr(np)r-cap, cap-(y)s(Ns)r(Bp)r-cap, cap-(np)y (N (Bp)rcap, cap-(ng)s(Ne)s(np)r-cap, cap-
(np)s(Noke(np)r-cap, cap-(np)MNsJs(np)-cap, cap-(ny)sNs)o(mp)r-cap, cap-(np)s(Na)s(mp)r-cap and
cap-~(1p)7(Ns)o(mip)7-cap- |




PC3 cells were transfected with different GeneBloc concentrations as
described and mRNA levels were determined 24hrs post transfection
using Tagman assays with 300nM of PIC.Nbeta specific forward and
reverse primer and 100nM probe and 40nM forward and reverse primer
and 100nM probe for human -actin. raRNA 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.
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beta, preferably the mRNA 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 siRNAs, 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 length from 15 to 25 consecutive

nucleotides which is either at least partially complementary to the sense or to the antisense strand
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encoding PKN-beta, and a second ribonucleotide strand which is at least partially
complementary to the first one and thus to the antisense strand and sense strand respectively,
encoding protein kinase N-beta. Any design principle known in the art of generation or
manufacture of siRNA may be applied to this kind of duplex structure. The siRNA space
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
gbove. 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 PKN-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
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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, infravenous,

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 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 siRNA in HeLaB cells;




0 getctgaCACAAAGTCgaagtcc 24538 PKNbeta:23221L.23
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Fig. 7

Fig. 8

Fig. 9
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shows photographs of human prostate cells and human prostate cancer cells upon

hybridisation using protein kinase N beta antisense and sense sequences as probes;

shows a diagram depicting the volume of primary tumors in an orthotopic prostate tumor
model using two different siRNA constructs (Fig. 8A), a diagram depicting the volume of
lymph node metastases in an orthotopic prostate tumor model using two different sSIRNA
constructs (Fig. 8B), and photographs of prostate and lymph nodes in an orthotopic
prostate tumor model using control siRNA (Fig. 8C1) and a protein kinase N beta specific
siRNA construct (Fig. 8C2);

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 HeLa 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 blott'mg» (Fig. 11A) or the incorporation of 32p_jabelled 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).
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Fig. 12 shows a Western Blot analysis comparing the expression of endogenous protein kinase N
beta in samples that were treated with 1.Y294002 for different times in Hela and PC-3
cells. The level of phosphorylated AKT was monitored in parallel to confirm efficacy of
the PI 3-kinase inhibitor.

Fig. 13 shows 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 treatéd with he PI 3-kinase inhibitor LY 294002 prior to
lysis for the indicated times.

Fig. 14 shows a penal of pictures, whereby the cellular distribution of PKIN beta and derivatives
thereof such as PKN beta wildtype (Fig. 14A), PKN beta derivative TA (Fig. 14B), PKN
beta derivative KE (Fig. 14C) and PKN beta deltaN (Fig. 14D) was investigated by
confocal fluorescence microscopy. HA-tagged recombinant derivatives of PKNbeta were
transiently expressed in HelLa cells for 48h. After fixing and permeabilization, expression
of the recombinant proteins was detected by using an anti-HA antibody followed by 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.
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The subject matter of Fig. 2 to Fig. 5 is discussed in more detail in connection 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 siRNA expression. Corresponding sequence were

introduced 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).

Example 1: Materials and Methods
Cell culture

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

Transfections were carried out in 96 well or 10-cm plates (at 30% to 50% confluency) by using
various cationic lipids such as Oligofectamine, Lipofectamine (Life Technologies), Argfectin50

or Profectin50 (Atugen/GOT Berlin, Germany), or FuGene 6 (Roche) according to the
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manufacturer’s instructions. GeneBlocs were transfected by adding pre-formed 5x concentrated
complex of GeneBloc and lipid in serum-free medium to cells in complete medium. The total
transfection volume was 100 i 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 pg/ml depending on cell density; the GeneBloc
concentration is indicated in each experiment.

Cultivated cells were trypsinated and harvested following stopping the trypsin effect by medium.
Washing procedures (PBS; Centrifugation 5min/1.000rpm) are added and, finally, the pellet is

resuspended considering the cell number and volume to be inoculated.
Determination of the relative amounts of RNA levels by Tagman analysis.

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 PKNbeta 3’ primer
and 100 nM of the PKNbeta Tagman probe Fam-Tamra labelled. The reaction was carried out in
50 pl 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 trypsinized 48h post
transfection. The cells were washed in medium and seeded into duplicate 24-wells (100.000 cells
per well) pre-coated with 250 1 matrigel basement membrane matrix (Becton Dickinson). After
incubation for 24 to 72 h photographs were taken at 5x magnification with an Axiocam camera

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

following manufacturers protocol. In the final step precipitated total RNA was resuspended in

Invisorb lysis buffer and purified using the Invisorb spin cell-RNA kit (INVITEK). Biotin-
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diseases and diseased conditions as described herein. Example 6: RNA
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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 Schdnwalde GmbH) maintained under SPF conditions
(Laminar air flow equipment, Scantainer, Scanbur) served as recipients for the human prostate
carcinoma cells. The animals, aged 6-8 weeks and weighing 28-30g, were inoculated
2x10%0,03m! 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 Xetanest (Parke-Davis GmbH) and
Rompun (Bayer Vital GmbH) 80:1 with dosages of 100mg/kg and Smg/kg, respectively.

Following the thorough sterilization of the ventral body surface an incision was carried out
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strands were prepared from nucleotide positions 1672 to 2667 from
TSeTfRNE AR R B 955 Pl R P RO G tBP RS b AP Al oyt days. At the
spab/Hes s eanbs diseediffoarhplificatight devposeent Thedngnianipiiostate of treatment
tumor.cells (PC-3 wn in mice. After dissection, the tissue was
n?ro(?;agﬁegt@z ( Prﬁ%%ég%%%e solution, slices cut at - /5C and stored at

-80C. Prior to hybridisation slices were fixed in paraforrnaldehyde. Human
BRI SReGUDaRvee; fixed: ibnhaaiomaal deby de; axd adrasfise-amnegdBlod was
Tumor specimens were tre te%(%tgrpr{otem%se. Kc@nd a L?t'i%%’tﬁ'e‘rjc c

IR O AP e Y the S avacsthesized ammial § 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 (Caudal, lumbar, renal lymph node metastases) were measured
in two dimensions by means of a pair of callipers. The volume was calculated according to V
(mm®) = ab%2 with b <a . In general, the cell number performed for therapy approaches causes
a 100% tumor take concerning the prostatic gland. The weights of some organs (Liver; Spleen;
Kidney) were registered in order to find out additional data concerning the knowledge about

secondary side effects.




41 labelled with 35S-All and 355-UTP and incubated with tissues at 58C
in a hybridisation buffer (0.4 M NaC1, 50% forrnamide, Ix Denhardt's, 10
m114 Tris, 1 mM_EDTA, 10% dextran sulfate, 10 ug/m1 of each tRNA
and salmon sperm DNA, 10 inM DTT) containing 50% forrnamide. The
result of the in situ hybridisation is depitied 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,
F R ARG 18 SATRGHLE Brche oI5 JC3 T coiar B g . noe
mtmtwmseemﬁbaiimd&h_ﬁemﬁﬁthyﬁh Wh@i@@l@}hﬁ@ﬁﬁ@tﬁ@ﬁ@iﬂd& &lmysections were
H@&Qﬁka%gagé%% éﬂe\ﬂﬂ@s‘ﬁﬁ%%&fﬁéﬁ@wﬂrﬁﬁgﬁnd lymph node

metastases by This example is related to target gene validation in
Vivo using an orthotopic prostate tumor model in which it could be shown

Télmiy s siRNACiRGes wpicrintinage Ndeia dsaduatiprofbothozen in

. primary tumaqy,and lym de metastases .could be realised. The.resul
R WP A 8 ot T B oy T A aeon
coptindatsetGdriorsanletBsrimifod tissdescribed in example 1, in an orthotopie

prostate tumor model could be significantly reduced using any of the

following two siRNA constructs: 5' actgagcaagaggctitggag or 5’ |
ThehReesipttitives %@ﬂ@@&iw@&ﬁt‘?@m ?F%‘l\‘ﬁi%éfé P S bunit

was used and as positive control sSiRNA against p 110-13 subunit. The

positive control thus addresses the upstream regulator of protein Icinase N
beta PTEN.

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, e. 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 rapamyecin, 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.




A further set of two independent siRNA molecules was used for degrading
the mRNA encoding for protein 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 closgest to the prostate and mediastinal
lymph nodes are 42 most distanct to the implantation tumor. As in the

ACASS 9k tRARITRGRY fmer ShaSIERNA GORSHIHGLS WEEE:ODMIQIsEhe of lymphnode
successfully reducing the mRNA coding for protein ﬁl ase Ngi#a&gd t?éﬁb'
MR G the RGO g " B ghﬁ%tgﬁa’f e gHRE controaRe g otor
Lyzs4liszugsedepiceanive @tignavithttiee treductibn ofqdeineay tsadornén thatent with
Ra%?xglée%n} Is'ta%th? 519 &'ar]?%%%{ﬁ‘&{n@é}fwmm&‘afiﬁ éﬂ&?ﬁx@ﬁ%&%@ %Qﬁ?é)do_se led to

e tumor cells were genetically engineered to express the respective

2 spmpndonolevetes fohe axpsalhbraRE ndUBH ST DASSE AoMEfRESE volume of

mdRSHLS (RIS 85 RNBarY Bie alNeiscas slepiceddn JhigkpBEd barteréd gaBe 2
shows that upon activation of the transcription of the siRNA construct in
the human prostate tumor cells, lymph node Metastases could be
Fgignifidagitlyl recived samaptbe sivottesr yissubsnode plopitte duindEign@Ginigh node

m ap.sttfsre%s%@ei ﬁ%&ﬁﬁ' %Sﬁij ?o%ﬁ%%%&% %Qﬁﬁﬁ%ﬁhﬁégg %ge%tions were

xamplq 9: Functional characterisation of the protein kinase N beta This
HE stainpfelfareqssasy wroHic RINESH HEn MU RiBADS protein kinase N

beta and more particularly to the impact of derivatisation, i. e. truncation or

mutation of functional amino acid residues, of frotein kinase N beta on jts.,.
THRAEE HEOUY A7 T A8 10 Ao LS gt o o bisted
tuplospidel ylihite. thtrfa sterhegproteinfoinase 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 )
LyraphigofnaeReasindh LomBALHG SmdaRiaduessl 8887 FRameRbiismgmycn
(FRIAGrRY e 28&<H8aL. In Fig. 2 (A) the results of the (A), tumor take model are shown.

Nude Shoe:NMRI —nu/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 1.Y294002 and total RNA. was isolated from each
sample. Differential Affymetrix gene expression profiling was performed and expression was

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




c¢) ldnase domain having a mutation at position 588 from lysine to ginine;
d) kinase domain having a mutation at position 588 from lysine to glutamie
acid; 43 e)derivatives of the Icinase domain having mutations at the
phosphorylation site (AGC activation loop consensus) with the threonine
residue at amino acid position 718 bei#§ either changed to alanine
(TA718) or to aspartic acid or glutamic acid (1D718 or TE718); and f) full
stad@agt PO diyipe RKPIENa- M olekhlenBBO thmithe acids) sippecsespRTEMe!s factually
ragments were transiently. pr i Their relati .
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deRisprnaticactiviys)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
In respetiivelerawiddics wrberaftaddbbtcha® GhitMs-vRRKzioME @nonamigd end taken this

as %%&121%%@&9%&% I BiGselfd 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 commection 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




1VIPE is myelin basic protein which is a standard in vitro phosphorylation
substrate. 44 The following results were obtained: Protein kinase N beta
derivative Activity Full length wt Kinase domain comprising amino acids
535-889 ++* AN comprising amino acids 288-889

38

Table 1: Overview of the various GeneBlocs used, their alias, mismatches relative to the

target mucleic acid and their sequence and structured characteristics

GeneBloc No Alias | MM Sequence

70669 PKNbeta:706L21 0 ggagguCCAGTTTCTgagégg
70670 PKNbeta:377L.21 0 uguuucACCTTCAGCuccaca
24536 PKNbeta:2021L23 0 aggacaaCACAAGCCAcgtagaa
24537 PKNbeta:26651.23 0 getctgaCACAAAGT Cgaagtec
24538 PKNbeta:2322L.23 0 gcagtcaAACACCTCTtcotetg
70210 PKNbeta:1034L.21 0 caacacGGTTGTCCAccttta
70211 PKNbeta:1784L.21 0 tcagtlgCTTTGATGGegtagt
70671 PKNbeta:183L21’ 0 cuucucGCAGTACAGgcucuc
70676 PKNbeta:1034L.21 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. 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

70677: SEQ. ID. No. 12




Kinase domain having a mutation at position 588 from lysine to arginin(KR
588) * ICinase domain having a mutation at position 588 from lys ne to
glutamic acid (KE 588) TA718
39
In addition it is to be noted that any of the “t” above are actually “u” given the fact that the above

antisense oligonucleotides are GeneBlocs, i.e. third generation antisense oligonucleotides.

Example 5: Selective knock down of protein kinase N beta

In order to prove that protein kinase N béta is a suitable downstream drug target of the PI 3-
kinase pathway the two particularly advantageous GeneBlocs as obtained from 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 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 pl10c. 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




TD7180rTE71S + : 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
their activities using MPB as a standargiophosphorylation substrate upon
transient overexpression in HelLa cells. As may be taken from Fig. 9A

comPREASHRIY %@MH@M&H@@EW@M@{@@%‘N Eteﬁ@rplmi &b%&ﬁ &pm%h& We likely
s otherwise w mi ve in phosphorylating MP sing the
o g Oﬁ%&?@fﬁﬂﬁ%%@?}&éﬁ@atwes it can be observed that except the
derivative comprising kinase domain having the mutation DA at position
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of their further intrinsic activities.
respectively in the same vector construct as the siRNA designed against the mRNA sequence of

PKNbeta. The respective design is shown in Fig. 6 (B) were the template sequences of targeted
genes for siRNA expression were introduced into expression vectors carrying the U6+2 promoter

cassette.

The constructs were transiently expressed by transfection into HeLaB cells for RNAi
interference experiments. Cells were harvested 48 hour after transfected and subsequently seeded
(SCOOO 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 Hel.aB cell growth on
matrigel (right panel), whereas expression of siRNA specific to p110beta and PKNbeta severely
disturbed the behaviour of HeL.aB growth on matrigel (middle and right panels).

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

of the disease and disease condifions as disclosed herein.

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

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

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

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

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




The data indicates that the presence of a functional Icinase domain and
phosphorylation at position 718 are pre-requisites for PKNbeta kinase
activity. However, as can be concluded from the inability of the AN version
to act as a ldnase, they are not sufficient. The data also indicates that
P1CNbeta does not autophosphorylatetat amino acid 718, but instead,
requires phosphorylation by another Idnase molecule, since the Icinase
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xam , Characterization ength, Pleibeta In' order to analyse
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out as shown in figures 10 and 11: For measuring the kinase activity of

PKNbeta in vitro, recombinant HA- or Myc-tagged PK_Nbeta derivatives
Theapraid afiihe dbsids sbridisabrnibeoied ddgs / THEng REdfein kinaseNibrticantisense
prigy AtV ei seRyBshas L AN R)stdb eubRl ¥ a8 cotateiRe diestained (Fig. 7A). In

recombipant versions of protein kinase.N beta were probed in parallel with
CoR e Pl LS R R B0 (AT G B OGP B EGR onl
agmndening riber atéi wosa parabl €Fex pressioredavels tarlthantsphd deheedsG Grobe in
cchliS.ARbALSAISOIRICHADI0 AR ALY SHAC-Icinase) (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-ragioactive in-vjtro:kingsc assay, - suitabil jty of protein kinase N be
Bl & oty o SN TRt it BRf B PRAe e metasties by SHCNA
immune-precipitated from the cell extracts shown in Figure 10 by using
Tﬁ@?&'{ﬁﬂf%ﬁ@fé‘?&%ﬁ- HNG-EpMuRe ﬁiﬁﬂ@é@ﬁﬁsﬁ%fﬁsﬂg%egrﬁ%@ﬁé%@&% tumor
(Klippel'et al., 1996) and divided in twq halfs. One half was incubated with
mediy INTRESh UKL % PAEFB At RS G TerrhMovgRirndrigpse N beta a
regadiisn & SEFthATiRdry aumdfesed papitiosidondtkini abiabbe teanparalksaedilts are
addition.phosph e inhibitors and inhibitors against unspecifically
degtl:ctl?wdgl n%%%i‘gvt\?iér?added as in Klippel et al., 1998. Incorporation of
radioactive phosphate was 46 detected by autoradiography after

IS@Pal. 'h 1 ftmf:f >aalianR p%@bﬁfW&%ﬁéﬁ%@?ﬁ %gle%)ib&hﬁ example 1,
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tyahaBplAosytatiostssubstrate in the presence of 200 u/vl rATP. The reaction

Sm%égggd\%gg%g@ggggntly analyzed by 8-16%gradient SDS-PAGE and
Western blotting using the anti-phospho GSK3alpha antibody (Cell

Signaling Technology) (Fig. 11A). The filter was then stripped and
sTeaprehetmithanti-PKNbeta antiserum to confirm the presence of
comparable amounts of PK.Nbeta proteins in the respective immune
precipitates (Fig. 11C).
As negative control siRNA against pl110-o. subunit was used and as positive control siRNA

against p110-p subunit. The positive control thus addresses the upsiream 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 médiastinal lymph
nodes whereby caudal lymph nodes are closest to the prostate and mediastinal lymph nodes are




The specificity of the in vitro phosphorylation reactions was controlled by
analyzing kinase defective variants (e.g. containing mutations in the ATP
binding site, see above) in parallel to active protein. The lack of signal in
case of the TA mutation variant at amino acid 718 of protein Idnase N beta
otherwise being the full length wildtypagprotein Icinase N beta indicates
that this amino acid residue is indeed the position of phosphorylation

mdlPIRAEE: DY the ap gﬁa&yléﬁ iglks: 18B)inThe m&teeuﬁegpm%w%t SIRNA
variants (ICE or KR mutation as shown_in Fla 10 and 9, respectively)
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reRRSHIORURAR IndEeaieayisite ferRiaiaiTkivaseoMAsta activity; all mutations
tested at this site prevented phosphorylation and resulted in an inactive
kinase moIecuIe Insofar a particularly preferred protein kinase N beta
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molecule, since the Iciriase defective KE588 mutant proteln retalns
phosphorylation at position 718. 47 As may be taken from Fig. 11,
assag%ng the activity of protein Icrnasc N beta can b ipted into a
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a high throughput system. In a first step, the surtabllrty of a non-radioactive
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beta derivatives as already discussed in connection with
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LEAARESY ﬂﬂe present case and as depicted in Fig. 11A, the substrate is
a GSK3 derived peptide fused to paramyosin. The first row indicates that
ghe various ssag sin drff rent rotein Icrr‘é%se al\fsbet?e de
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die-Rhospharylate the substrate. The phosphorylated substrate in the
present case was detected by anti-phospho GSK3 alpha antibody
(mentioned above).

a) kinase domain comprising amino acids 535-889;
b) AN comprising amino acids 288-889;
c) kinase domain having 2 mutation at position 588 from lysine to arginine;

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




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 subs##ate as indicated by
autoradiography upon [32P] incorporation. As can be seen from Figures
11A and 11B, the full length wildtype protein Icinase N beta as well as the
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omain as disclgse Lar le targets or means for the design

of a screeﬁ#‘\ﬁ“ﬁf‘b&ggﬁﬁ :ﬂ m@g?}%&nﬁe respective steps would

accordingly comprise a)generating purified recombinant protein kinase N

beta protein big exgre;ssion in a non-bacterial expression system such as

insect d@ll BRI HeRORIT BRI KNP At al.., 1997) in

view of the fact that the protein needs to be phosphorylated for exhibiting

Icinase activity, which cannot easily be accomplished by expression in
ThigaeterraiveyementsAser) Hemanilisamsacd iCER- gty daok iskiistcgpression was
defimilaBiPRisaion ANt IRsHRRWNGIthe substaie Wity Ry diiedopiRindinase

N beta in the presence of rATP, MgC12 and inhibitors in a buffered

solution; c) detecting phosphorylation of the substrate by an appropriate
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amount of bound Europium is then quantitated by time-resolved

fluorescence analysis. Example 12: Determination of the expression level

PrOfRNEASRNOURE AT thetaidbidhie axample: RRRHReNMalQVIdNGE:IS BV 8Rnain at

that PKN-beta is expressed in a P13-kinase dependent manner. The Pl .
the (et HENE e Rh SR QP RSSOt IBTeRIBAE. PRA SRS GARESERiRS Brfidue in the

achiesgoku ttheraahéircartyon dorodainbleveleds 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*-PRK 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.




PC-3 cells were cultivated as described in example 1 herein. Said PC-3
cells are PTEN -/-. HelLa cells were obtained from the American Type
Culture Collection (ATCC) and grown as described in Stemberger et al.
(2002). Transfecfions were carried out in 10-cm plates (at 30% to 50%
continency) using Eugene 6 (Roche, Ndtley, NJ) according to the
manufacturer's instructions. Cultivated cells were trypsinated and
ThoRuesias-éalienveg stappddg the trypsin effect by medium. Both cell types,
i. e. PC-3 cells and Hela cells were treated for the indicated times with 10
aM LY294002 or DMSO, whereby DMSO was used as the solvent for
Prociin AR R PEGRE& O IS, as negative control. The resulting] @%H&es
were fractionated by SDS-PAGE and subsequently analysed by Western-
FuRiRH#gw{ he Tevels of the Indicated proteins such as p110, which sesred
as a loading control, endogenous PKN-beta and phosphorylated Ala were
Kinatattedinsimgpthngespectvdsaiitibdifies, 49 Phosphorylated Akt (P*-Akt)
serves as a control for the efficacy of the 1 Y294002-mediated treatment
ANTésenpeisivigsmaiccsple @i #8Fig. 12. In PC- 3 cells inhibition of P1-3ti¢inase

Kipage siomain RVEIS wEHEHiRtEr ReiE a cells,

sggyhich express higher amounts of PKNbeta protein, this effect is less
dramatic, but reduced amounts can be detected after 48h treatment with

O-A4-LD)

Kihasé Gadas having a mutation at position 588 from lysine to glutamic acid

(KE 588) *
TA718 ¥
TD718 or TE718 -
* + : active

- 1 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 their activities
using MPB as a standard phosphorylation substrate upon transient overexpression in HeLa cells.
As may be taken from Fig. 9A apart from the full-length protein kinase N beta only the kinase
domain in its otherwise wildtype form is active in phosphorylating MPB.

Using the same protein kinase N beta derivatives it can be observed that except the derivative
comprising kinase domain having the mutation T/A at position 718, all other derivatives

displayed were also phosphorylated regardless of their further intrinsic activities.




From this it can be concluded, that P13-Icinase controls the expression of

PKN-beta. Example 13: PICN-beta activity requires PI3-kinase

Recombinant wildtype PKN-beta or derivatives of PKN-beta (as described

in figures 10-11) were transiently expressed in HelLa cells. Said

derivatives were PKN-beta derivative #A and derivative KB as described

in example 10 herein. The PICN-beta was modified in each case by a
Theivinttandisateseebeit afrexmorhich alavwradhripieciiiation.of RENReAation at
pogggnitﬂg%rivag\{esu%l in Oarrb@g%-l%é&gnaaggib&%. For the assessment of the

activity of PRN-beta an i vitto ldnase activity tising TRETnihtigede concluded from
therimsbipivaé shoal carsien toutches dddoriBsethabaveroHaiffad dhie Tire aipitalesindicates

vepgsybiecisd tq the inyi inase teaction. the ond, half was .
théglnalyzedg.fy&ie/(%e&gfn-%{}g{%ﬁ{w%sﬁjﬂsa%ﬁggnﬁ)h%%n%r:o%%K%tit?())%ielsn?tfﬁ% reqiures
PRARRAS YRS Wiy B tAr RO Bel (i githe kP st R Umutant protin
retblhosiphptOifbrl & inasgoleyeds 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

Edanap 02 reatment leads 3£ m{on% igggﬁition of the kinase activity of
PRRi&e a, MeLATrEgHtaR g& SWIation of MBP. This effect

was visible after only 3 h of treatment, at 24 h Plasm-beta activity was

almost completely inhibited. The phosphorylation of PKNbeta at position
In-piden {8 SUaEP @6#%&% Rikmetierah AR A IoYdura 4 qeossin g dbbote in the
cohiexvenferhetifidl edfeat watclets gromsilswag thperithenaiieet-onthekinase shown in
ﬁg;aﬁgéVfB/m‘gnghe TA derivative of PICN-beta serves as inactive control as

shown above, and as control for the specificity of the anti-phospho PRK.

antibody for phospho-threoninc at position 718 (P*-PK) PKN-beta

derivative KB serves as kinase-deficient ¢control as described above, Its
F°f)h%%asﬁfé?§|§%§%€g%u§°£5b%a? 3’ °th S exireisbdiny or Myc-tagged
PRINt2 4302 Aiteert brientetflyi sipdicatcs fHel dhe RiDasesalihithdsraipokisisiedomain
de@ammr)ﬁaa“@&g& %98@1%{%%&%&%11 it %gc)lr%ba}ngrllt v?glsions t%f ar{rotein

3-kinase-dependent fashion. Most importantly, this experiment shows
LRt TEFoPRRA rdgRRElel Bt rsiterpiein dimeat i antindyeis. 10A) as
defeaitedig wsamBlam e i dhisais coraaininle dxatdis aCtMALD Ble e anfil88Roho AGC

findi indicate that PKNbet nts a “perfect’ downstream, target
e SRR 8 SR S TR P Hov e Apettbeere of
phiysperslation oSihrpriteindduasetd petegratdtnesan BY@-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
Exaoigleddin@libgrieioylafive renoiternaps fanth éhictiityl affantiviynadwatiRikase N
of PKN-befa aLINe dLaaaihon: 'R Sl AMIANRE RISV Slale S BL NS ianitity
level of the expressed protein, seems to be more promlnenl} anaéfoﬁger

lasting thaRft@tpHplinase thedinfadipiassasvel.

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 5ug MBP (UBI) as a
phosphorylation substrate, 4 mM MgCl, and gamma **P-ATP in a buffered solution for 10 min «
at room temperature. In addition, phosphatase inhibitors and inhibitors against unspecifically
acting kinases were added as in Klippel et al., 1998. Incorporation of radicactive phosphate was




The further screening method according to the present invention is based

on this particular insight and uses preferably the radioactive or

nonradioactive in vitro Icinase assay as read-out. Example 14:

Localization signals of PICV-heta In this experiment the localization of

various PILN-beta derivatives was cortpared to the localization of wildtype

PKN-beta. Fig. 14 shows pictures, whereby the cellular distribution of
detdBleeNhetasndidaryaiivas-tgraehistich asdoidN baianwd By PRI PABE (Fig.
11BPKN beta derivative TA (Fig. 14B), P101 beta derivative KB (Fig. 14C)

th PEN beta deltaN (Fig. 14D) was investigated by confocal

fluorescence microscopy. HA-tagged recombinant derivatives of PKNbeta

were transiently expressed in HeLa cells for 48h. After fixing and , .
Theysrorehbalizati ,1%%1%%878?%%%%@%%%?’&%?%%&3%&‘é’&fb?f"tem
(CdlisSighalmartidiAoriaiipasy foltepineyhyiobsiintkkt Grahajpigaind anRoNQUS@ATP.

antibody. The cells were counterstaj ling the.c letal act
T e S N RIDEE ) o B KB AR Westom
blofiiherefietHe rsppreppbpictiralphacaniivedst §id Sighelinmdlesherloge) (Fig. 11A).
ThP B SR iSHG] e ﬂéﬁ%ﬂ?ﬂ?&'ﬁ%@d‘:@ﬂ:ﬁ sREAIETGaspesHicnexsiatiamanpresence

the right picture illustrates the same cells upon excitation using a

of GREperalGHISBEIRE T RAB AR HalSEATROTHE BRRSISER IR et C)-
cells transfected with the respective recombinant protein. The
Rhodamin-phalloidin staining shows transfected and unstransfected cells.

Tho\sneeafciis pAKBEn T oI RICTRHRIVIATNS SeARIORE erh fBEAYES Dretalyritnginase

deftRdhe neley $e0f thanealisg The.nbasphor/ e sitenianicefabiRl- Befarallel to
TA and.the KB mutant, both are Idnasedeficient, arc no longer

ety S RaRistPated within the nucleus compared 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

The hrghobaiait inrase Rlfdeive TOURHHIGEREY) 2 EBLRAHAIY SedriRiER Kiptie N beta

ottifterise Gleng . tHh ege dash indidigbe thratepr dirssa 0¢|bets lndadizationtahis amino acid

PICNbheta to.the nucleus i n i ili n acti
resdlic IR0 M DAL 48 IRASRANAA0H A0SR I AARLES GIACINR, The fct

thaiyibrickireasehdgipiest v gdsn{iRt vedifatedrsivnseahomn |8t digatiBnanih Big. 9.
resiRRES) Ah iR Pkt eNteN SisGlasReintheBRERICAONs e a substrate for

P OB S SR PO TRAE L o eOT G REAO LAY A A Beon

of fbimsgeheliesby 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 resulted in an inactive
kinase molecule. Insofar a particularly preferred protein kinase N beta which can be used in
connection with any aspects of the invention as disclosed herein is a protein kinase N beta being
phosphorylated at position 718 or a derivative thereof, including the derivative which comprises
the kinase domain only as described herein. The data further indicates that also full length
PKNbeta does not autophosphorylate at amino acid 718, but instead, requires phosphorylation by
another kinase molecule, since the kinase defective KES588 mutant protein retains

phosphorylation at position 718.




MCSLLP 57 Claims A method for the screening of an agent for the
treatment and/or prevention of a disease and/or for the diagnosis of a
disease, whereby the disease is selected from the group comprising
metastatic cancers and any pathological conditions involving the PI 3-
kinase pathway comprising the steps:4a) providing a candidate compound;
b) providing an expression system for protein kinase N beta and/or a

As %ﬁ%ﬁﬁﬁ%ﬁiﬂ%@% ﬁc_{%zit%n@ftﬁé(a@iﬁiﬂyi aag&ﬂ&ﬁvgmghm@agﬂr& efidped into
. mpound with the expressjon s m for. protein ki
o AR G PCRTEERHS SRS BT Kbl R BGLEL . b tho g
- systdgtermining if the expression and/or the activity of protein kinase N beta is
changed under the influence of the candidate compound. 2. Method
In aeftsbstin dhroseltabiity of rorertadisastive dsatenieedarmtrtes driTpBinst jwhereby the
varfoRD e B dbrapsaleamRaidnNEsilready discussed in connection with example 10,

were used for phosphorylating a suitable substrate. Such substrate may, for example, be MBP or
a GSK3 peptide which is typically immobilised on a suitable carrier such as agarose- or
sepharose beads or on plastic surfaces. In the present case and as depicted in Fig. 11A, the
substrate is a GSK3-derived peptide fused to paramyosin. The first row indicates that all of the
various assays using different protein kinase 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 auforadiography upon 2P
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;




3. The method according to claim 1 or 2, characterised in that 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. 4. The method according
to claim 3, characterised in that the funggional nucleic acids are selected
from the group which comprises aptameres, aptazymes, ribozymes,
spiegelmers, an sense oligonucleotides and siRNA.

b) immobilisation of GSK3-derived substrate or similar substrate, and incubating the
substrate with purified protein kinase N beta in the presence of rATP, MgCl, and

inhibitors in a buffered solution;

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, i. e. PC-3 cells and HeLa cells were treated for the indicated times with 10 pM
LY254002 or DMSO, whereby DMSO was used as the solvent for LY294002 and, because of

this, as negative control.

The resulting extracts were fractionated by SDS-PAGE and subsequently analysed by Western-
blotting. The levels of the indicated proteins such as pl110, which served as a loading control,

endogenous PKN-beta and phosphorylated Akt were detected using the respective antibodies.
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Phosphorylated Akt (P"-Akt) 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-kinase .caused a visible reduction of endogenous PKNbeta
expression afier 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 after 48h treatment with 1Y294002.

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 PKIN-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 1LY294002 treatment even after only 3h treatment. The anti-phospho
p70 antibody was obtained from Cell signaling.

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

however, this effect was less pronounced than the effect on the kinase activity.
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The TA derivative of PKN-beta serves as inactive conirol as shown above, and as control for the

specificity of the anti-phospho PRK antibody for phospho-threonine at position 718 (P*-PK)

PKN-beta derivative KE serves as kinase-deficient control as described above, Its
phosphorylation status appeared also to 'some extent affected by LY294002 treatment. This
indicates that the kinase, which is responsible for phosphorylating PKNbeta at position 718,

does so in a PI 3-kinase-dependent fashion.

Most importantly, this experiment shows that PKNbeta is not only regulated by PI 3-kinase via
its expression level (see Figures 3 and 12), 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 PKIN-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
investigated by confocal fluorescence microscopy. HA-tagged recombinant derivatives of
PKNNbeta 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
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an FITC-conjugated anti-mouse antibody. The cells were counterstained by labelling the

cytoskeletal actin with rhodamin-phalloidin.

The results are depicted in Figs. 14A to 14D, whereby the 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 upoﬁ excitation using a wavelength specific for Rhodamin-
phalloidin. The FITC-staining indicates cells transfected with the respective recombinant protein.

The Rhodamin-phalloidin staining shows transfected and unstransfected cells.

As may be taken from Fig. 14A, wildtype PKN-beta localizes predominntly to the nucleus of the
cells. The phosphorylation site mutant of PKIN-beta TA and the KE mutant, both are kinase-
deficient, are no longer concentrated within the nucleus compared 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.
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Claims

A method for the screening of an agent for the treatment and/or prevention of a disease
and/or for the diagnosis of a disease, whereby the disease is selected from the group
comprising 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 expression system for protein

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

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

changed under the influence of the candidate compound.

Method according to claim 1, characterised in that the candidate compound is

contained in a library of compounds.

The method according to claim 1 or 2, characterised in that 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.

The method according to claim 3, characterised in that the functional nucleic acids are
selected from the group which comprises aptameres, aptazymes, ribozymes,

spiegelmers, antisense oligonucleotides and siRNA.




