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

and metastasis.

The problem underlying the present invention is solved in a first aspect by the use of protein
kinase N beta or a fragment or derivative thereof as a downstream target of the PI 3-kinase

pathway, preferably as a downstream drug target of the PI 3-kinase pathway.
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. i Lo codi r ' i_n N . .

In af SEp8AipRafbF U oo RELREPE B9 AR B SR8 LagbepEitphprosent invention
protdif &atas® M betahdé o apiigy £0id isequete acodtdig@seSBQAMPNJ.Ar or according to

the manufacture of a diagnostic agent for the o
datalyk GREEPAD 2301 9451 oy digbant erissy Of SO pEe B of derivative thercof.
sel ected fromthe group conprising cancers, netastatic
cancers and any pat hol ogi cal conditions involving the
The PlobBenk undabyimpthevmysend invedticainie adlved i a dfird Aspectstey the use of a nucleic

.,according to the third aspect of the present invention
acid ﬁPg‘lﬂéi fjﬁr Profeia dkinage i ibsta, 95 aaf%a%mqﬁ Or dciegivabye dirgeot for the treatment
. ). r . .
/G B 8 S B QL PR AR D8 o P LORTORL fortho diagnosis
of aphsehserwithzebyy titel disedshas aelected fran dhéd@roupnixompriviimg cacers, metastatic
t he yse according tq.the . third gs t..of the present
cam?rﬁvaeﬁ ﬂ%ﬂa‘g glcﬁﬁﬁﬂng}“&n%&}v&&‘ﬂ’ég ﬁxeﬁ’jgrlgp%se Réihyay.
according to SEQ ID NO 2 or according to databank

entries gi 7019488 or NM 01335, preferably
In an\ivhigoti3asntlof theuserascordimgetottbel thimirspert of the prsenbinyentttingyotein kinase

o, the any of.the aspects .of t t. i nventi.on
N belyP s i Ao Feid RepBHE HetoBlecty SEO IO NI Lok SEBHRE to databank entry
PID 87519489 Bfddtghank@nir? o\ 19489] oracsiel sHdefvitive tHabaPank
entries gi 7019488 or NM 01335, preferably NM 01335. 1.
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aspects of the present invention
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.



the nucleic acid sequence is a nucleic sequence which
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detecting the activity of protein kinase N beta;

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

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

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

changed under the influence of the candidate compound.

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

candidate compound is contained in a library of compounds.



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

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

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

thereof, in particular with mRNA, genomic nueleic acid or cDNA for protein kinase N beta.
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prevention of a disease and/or for the manufacture of a diagnostic agent for the diagnosis of a
disease, whereby the disease is selected from the group comprising cancers, metastatic cancers

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

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

interacting nucleic acid is an antisense oligonucleotide, a ribozyme and/or siRNA.
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suppressor function. As will be shown in the exanples,
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activanmi b iacadiiood lovel fibetivin Theé disesses alsmcomprige those discases in which the

conmponents of the Pl 3-kina h 1 t,
P SPGB 1% £SO e P ORI SOkt L o gfcutar, disbetes
beloﬂgg abi s KRRT tFCHIsadsky dntl HResed CainliRionke réspestivedd Therefore, cells,
di sease as described herein or in the diseased

particoladiytthase vhictdesdnydieet indhediscase andisensed P@@%@H‘s@%ﬂ%‘é‘bed herein and
d
R oy CHE A AR Bt oo s

as td BMRke OF cBinatd thd RViRlty @F ptdteintiinass Nibetanin the respedtive cells involved.
enzymatic -activity of protein kinase N be W t hout
Accoidittly patierss bid1oBe hinprd greahpracieessd by ¢ ﬂ?éefPra%fye‘}Ypslé’ﬁ%%ﬁlted PI 3-kinase

pat%yfé)ﬁmdl f ggbﬁﬁﬁﬁo% &ﬁg@@%‘f Q@plﬁfc‘%ﬁgh Br KubASR olNgenes encoding

components of the PI 3-kinase pathway (p110, Akt) or are PTEN negative or who have cells

which are PTEN negative, particularly if these cells are involved in the disease as described
herein or in the diseased condition as described herein, can advantageously be treated using said
drugs. Such reduction in activity may either stem from a reduction at the transcription level or at
the level of the translation, i. e. the enzymatic activity of protein kinase N beta. Without wishing

to be bound by any theory, the latter aspect, i. e. modifying the activity of the protein kinase N



beta is also a result froman insight of the inventors
inrelation to the characteristics of PKNbeta, nanely
W batt/019923 enzymati ¢ activity of PKNbeta can al BOI/BR200p008876
and down-regul ated, nore preferably down-regulated. A
further group of patients who 8can advant ageously be .
treated using said drugs are those who suffer from
beta %aaﬁ]s%ei Raif 6 4R @t B tﬂP ihRatoIERCR1aiBh té BRShafackeliEits of PKNbeta,
nction, especia ate stage tunors (Cantl ey,
namdly that the denwgmhtlc RctiGty (of FINYbetdNean iatwi fbitup- i amdodawmmggulated, more
suppr.ession; PTEN suppresses tunor formation by
preferaé);l,yplgwmr?@ﬂ%% phosphoi nosi ti de 3-ki nase/ AKT pat hway.
Proc Natl Acad Sci U S A 96, 4240-4245; Ai, 1. U
(2000). Catekeeper for endonetrium the PTEN tunor
A fusth@pgres;s of patiemts wioNabladGantegeoudlpde 182{ed36nBER] dﬂlgssise those who

EAC N R
stage'?tﬁﬁl"i‘ﬁjsS@a&lflc\a;‘e hi &. ah@ NREEBEE. ?@99?Wiﬂ§@ﬁfsﬁnﬂf tubdd€ suppression: PTEN

resen ntion t hosé diagnostic agents Ala/
suppaalssm tomonfennaiion layn adsyrrining theophogphmmmtadvs%kmase/ T pathway. Proc

N SRR L0 U84 oS5 AP 3085 Rl R $99Bhertam: e prin

tumo‘ii s d]?[%%gr %éhepf Riafli Can b RSN EIZE3 P Lok 6t ET]ENQ:@tréI‘étes with increased
erefore, can be used for any tunor provided

aggrd:shlafb mﬂanaﬁsnveehqurrwﬂthp rTespsgiyes funeor @llﬁeBecaUﬁwélﬂgdS in preferred

PTEN.correl ates with.increased. a S
emchﬁppgg \/gN B’é’h%? 1nve|rﬁ og %OF]G dbqgnnas‘?ﬁgg%a% %\)hYc eS| aI%P be used as
analﬁféﬁ?%?sdopﬁqeﬂi?sniﬁf SsindEtesh With tthe vRdgisSaspécts bE the present 1nvent10n and
di sclosure given herein, nanely that protein kinase
therdpemta; jagerds, dmp@twelamd@pqu ttgr@g%/elraﬂgglapﬁaw q)toélqa'lclelc ac1ds coding
nase bet a_ target f

T ——
namél§ %&T’I@N ccﬁf&@wﬁﬂﬁﬁndré’a@ed fpeteiRernt invfsipe tbblmvmour

ki nase N beta in the nmechani sns as outlined above, it

can also be used as a marker for diagnosing the

t I
This 1?1‘(&_1 Z Tdor%%%} gregvaq e%il%r{%ﬂ &9&1 Pao\f %}dg%tﬁn%ta é)gl?fgléllzaggnrbf the disclosure
glVCllE lh&‘(ﬁjbﬁm ?ﬁtﬁﬁy $hat pestpRCkinsse! . bess isan dewastydam diugatargehiagd that protein
i nd of approach wor d I b
g s i A PR eyl et o i
1ha%*g@n05|s of gastric cancers to undergo netastasis
ruo Y, Gochi A, Kaihara A, Shimanura H, YanmadaT,

TanakaN, OritaK Int J Cancer. 2002 Aug 1,

100(4).:486-490 ) _where. s-| | eyel s
Becaee bf 90U SRS BRSSP N 1974 By s args o JLined above, it an

BARSMd &atu§ oWaeIIak patieh inChis body such
alSO%Qq{EQ@E?S Irzgeljajgé)tr d(i;)az’j\gtrﬁlcerg(Rudidant(z? PS, Pl a{tﬁtl- Hthgﬁgts 16 Doy SHe

klndAnf cells Wanthar it M{lllmnd&gouaetmmlsaﬁui SMOBZERASES, HLFHRC wely. As an example
nl e JH,. .Ho

that 55 B £ rbuntsh wae pd ) pPROGyig O R FhesdiR o B TEATA. ICAMCL s

used BVEle ﬁ%gi%s%s 8N G8stric cancers to undergo metastasis (Maruo Y, Gochi A, Kaihara

A, Shimamura H, YamadaT, TanakaN, OritaK.Int J Cancer.2002 Aug 1;100(4):486-490 )

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

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

(protein or mRNA) or the level of activity of protein kinase N beta may be used as a marker and



(protein or nMRNA) or the level of activity of protein

ki nase N beta may be used as a marker and WO
WQo4/0h9973 PCT/ EP2003/ 008876 9 any conpoundP@DER2003/008876

| ess specifically interacting with protein kinase N

beta will therefore be an ap@opriate diagnostic

agent. Methods and design principles for drugs and

di agnostic agents which, i.n any. casg specifical ]y .
any SRR dugre a8 s i A pABI P SRR KRR bt wilh herefore be
ma@rbﬁﬁg@df;‘gﬁgﬁ%ggm@ n the following. In the |ight of
hese findings Kinase N beta proves to be a suitable
downstream drug target which allows the selective

MothtgR ol lePgnirs higs, B2 o SRR Rlif e ot 0 saeg speciticaly
and/B1 QIREVEY intefet Witk ptRGh KiRis@NhetPR1I bd GsclbadAHd Pllowing,

approach; i. e. detection, of processes typically
related to Pl 3-kinase pathway, nore particularly

tastasi s an 1.gration. The Pl. 3-Ki. e ' .
In engigE e hese, Bffngy Rief N B pkbEs Kps's FUGBREIRATRK oo target which
allow e Qe leb vl ot ORtioR B oflyRRnR! dspécts whival dré Bgpigalyvelyed to PI-3 kinase
Gowmh factor stinulation of cells |leads to activation

pathwhy,tasiely metagiasis and e gistion.andta selestivetnd spspibic shrgnepticcapproach, i. e.
I.h tugn assocj at e, Wt d | i 0L I :
detentgn i Profg S Rop Bl e BES il Skl 36ttt Bhtrty metastais and
migi@fio)l 3-kinase (consisting of a regulatory p85 and a

catal ytic pll0 subunit) results in activation of Akt
by phosphoryl ation, thereby supporting cellular

S . . I . | . .
The PESRARRERTNED, EipRALHER 8 P SURY Bk ol O B inductin
and Wpbsallel ﬁgﬁﬂﬁﬁ%}pﬁﬁwﬁﬂ Gioevth fas@hainndytionnesiello lleadPit activation of their
3-ki nase pathway and whi ch, has been extensjvel ) )
cogmpia fsparionsi(he CplReTiksANG FaIIGRCU,assagiaieatith gnd apfivate intracellular
. . 3 r fQr i <Ol eV ¥
s fALH 300 GRS R ACLORiG Y PSS (it B ey
p85 ianbi dichiabmic Bl tasgenitf aesults Uy atevaiompofrtk? Hybphoddpliorylation, thereby
Today 6, ' 347-357;, Vazquez, .F. .and Sellers, . W. R
SuppORROGEl Ui eROAZAE e rBSRTBEROr S BeL o migiftion further downstrearm.
' ' kih RS BhosphANBAMBEto]l (PT) 3-kinase
PTERIBAE ey SEORERAPYING! B fotiad i D Bhoh iistingiol (2D
pathGlpgad svhidh has2@ed pxtendhely studiaddy Ithaypest faglits3olei inasguating cell growth

o R St LT G ACBREES 1 o0, 1
inhibifeH! aatrapg'gt ®fr dFPhg develdpmiit Dol RIRAIRddag 6f Be7-B57;3VikrqiRESF. and Sellers,

catal yzed reaction and thereby ensures that activation .
W. Rf (200@). The BUBN tomarrssppresser projeini amantagemist o6 phesphpigsitide 3- kinase

_ : S bt : e |
sonfign oot BoEu SR eaS Xpdt) 2, Sgee 1 oo
Pho%fﬁﬁdtmylﬁbs&lkj-ﬁﬁms a6 tib ProgRsibe. MiracRRdhéy 268(1487-¢98). The tumor

He smal |l nolecule ) . :
suppressor PTEN functions as a negative regulator of PI 3-kinase by reversing the PI 3-kinase-

catalyzed reaction and thereby ensures that activation of the pathway occurs in a transient and
controlled manner. Chronic hyperactivation of PI 3-kinase signalling is caused by functional
inactivation of PTEN. PI 3-kinase activity can be blocked by addition of the small molecule
inhibitor LY294002. The activity and downstream responses of the signalling kinase MEK

which acts in a parallel pathway, can, for example, be inhibited by the small molecule inhibitor

PDS8059.



i nhi bitor LY294002. The activity and downstream

responses of the signalling kinase MEK which acts in
w@2panorel pat hway, can, for exanple, be inhibCT/EP2003008876

the smal|l nol ecul e inhibitor PD98059. WO 2004/019973

PCT/ EP2003/ 008876 10 A chronil®@ activation of the Pl

3-ki nase pat hway through | oss of PTEN function is a

A RS GaTARG Bother B 4 WA BT, o PEnPLEIRIL fippton is a major

FBECHS ROt mEQEtads SRR AL [1BH (BRI thmor suppressor represents an
oo pro&t%eratl g PTEN Iﬁnocﬁ out cel Fs show sim | al?p P

1mpou:tlantr eleckpoint farsa asntmcdlddscallnpwlnrferhtmh @TRIN Jnkiln gyt cells show similar

chara;x):[:ﬁrlﬁgvvgl ]ash I%?llg?qe( %&E%}#? ‘If'l%]g u%ﬁ a}Ahas ngglil actgl?cally induced via
activifedl 4G 1803 kfﬁas@(ﬁi E96iBhd, A., BescePB., (do?@cﬁi—Caﬁ_BEN ad Pandolfi, P

essential for enbryonic devel oprrent and- t unour
P. (18UPpPEENI iprssehtial fOeerabryosic desalepmw angftimppe suppression. Nat Genet 19,

s ERIBR vt OELY it S5, G oo g, Gt

A. Iéavaﬂ_augﬁ TR98). an&‘WilHﬂh& Qn TWIS@'S?’ ) sftiabiishybf ﬂl@%}bﬁa@ﬂdylmosnol 3-kinase is

kinase is ficient for cycle entry and
sufﬁcpmtmﬁtresell: edyICl@I antr)c rradgpromedies setwpy shangesf Charrobrgishe cof oncogenic

trans{?@a%%@é@ H\T tl Il\ﬁ‘gﬂ l\gg)it ]? %9%' f’ 1 1;2%&%&2@?7% ata S Iwasaki, T.,

iharaaK {, ®aitoh, 1., Kakdi, Y., Yhara| Bawed Fhkuiaivd (EQRQU De‘dlfferentlatlon of
199&5 Dedi fferenti at i on of adenocar ci nomas

adena@mmamas;hy eetivition o ahpepprtididinosig] 3skirpseaBeoc Iﬁ?‘i g Sei U S A 96,
4874 SC| US A 96, 4874-4879). PTEN is involved in
pat hways which are also referred to as PTEN
reI at ed pat hways such as the PI3K/ PTEN pathway, the
at hway, the EGF-rel ated autocrjne | oo

PTER Dol et Py Rptelctse Bl RFBd & 380K LAY et pattways such
as th@ei;IE tq%ﬁlvs}a%r @ﬂfvéﬁtngith% ng tHeFR3F f‘e'l t8€ butoiih& fdopYand the mTOR

indire y act elter as an
pathwmﬁlmlms r- lﬂhaﬁspa]m/@(:isl actnadly amy patbhway pdndh/\ayolvws BIt3-kinase, either
as such be regul ated by ather ele

dlreogat W\/\Hl)dlfeqthér%l 3:1;:1% [PRaYo ACtIhSE 25,30 ‘PF bqrnags an activator in such
pathvggf,%agtsﬁaf%gsuﬁﬂpg 'r{#us awyatﬁlﬂva&aeﬁt@sfﬂﬁe pathiagase

e conditions and dlseases may
t hus be addressed by the inventive nethods and the

dr ugs di agnqsti. nts th n
Thesi APlg O4PEOL HOABTOE G aiﬁﬁtanﬁ@ Sl S gL Signase pathway.
Any Il ﬁ"’éﬁ% fcaﬁal%n@sﬁd BRbaskd falakiOPe hddréssed BY @h¢ Bivehived Methods and the
owi ng: endonetrial canhcer, colorectal carcinomas

drugg Iand) meepnosiedagentsr ﬂlalde@gmc@r@mrgd@rnm@mf@qtn@ntﬁgreof is taught herein. For
endo asi as r
GRS o SIS B B i oot oo,

colorectal carcinomas, gliomas, endometrial cancers, adenocarcinomas, endometrial

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

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



Fraunmene's syndrone, breast-ovarian cancer, prostate
cancer (Ali, I. U, Journal of the National Cancer

wo paiiolaere, Vol . 92, no. 11, June 07, 2000, paper/8B81003/008876
863), Bannayan-Zonana syndrone, LDD
(Lherm tte-Dukl os' syndrone) (Macl eod, K., supra)
hamar t ona- rracr ocephal y diseases including Cow disease

In v1%xﬁc(?)g éﬁi{s‘ r}aég ﬁuﬁéa %sf’j1 Qa\?a JP %q{rga d&@@rget of the PI 3-kinase

pathvvaﬁwafcﬁml B ad&egsadl b&e&rags:lwmoqanwﬂgmr1esmlastefﬁeads than other drugs
har mat omas, |i ponas, ]ér oi d adenomas, fibrocystic

directiidde daugetsf up_s‘rrgarb @Epgeptemc passaN | bsta. dy@éqrége ipgesent invention provides a

drug gt%%%h L}’@‘?Xt g%ug |e oHoL etﬁévde%{ég s@ée @Qv@@%@}ﬁ%ﬁ 9%% manufacture of

pharrﬁ%ﬁ?ﬁgﬂé’dn@@%Sﬂl@ouﬂdh Witicly laﬁngOfe §dl‘dcave fiaatthose kiomasia the art, such
beta i's a val uabl e downstream drug target . of

P
as, f@t lekarmpls, Ip%t Wz'\l\ﬁ}@ havipg gomirgh ek dg Wlﬂ#@ggmtlon of effector
mole\éll:dese A€ \&Pet %ro%\i’n B SN IE Eﬁh{cﬁ}fep ﬁ@wﬂitfegfn Hl%ﬂa‘&ﬁle 1nv01ved in the

al e S upstr eal rotelrn Kinase

path\b:iBS QhB/f a tvbsy ll&hﬁédi ﬁtlmbﬂ‘\/cﬁhialrilrel bram‘o:he:tethemof ofr ﬂ@thbau@team targets in
ch is suitabl e for the design,

et b T gt i
PI-3 %%ai/s\%/%{[%%?ﬁeﬁlar Ivéﬁut&ﬂ tda fe Zglgﬁg{eg%ﬁ? E\ﬁ%‘ﬂo g@ﬁcose transport,

transih@ivh Iw‘illqmtldeqtlﬂmed tAliss, qhanmsuﬁml signailingds inoh irplfuced whlch means that

effector nol ecul es rotei n ki nas bet a
the dzabgtie,Fasporaes H’é?th%wi%?ﬁf%%ﬁﬁ 8(%&111 80111\'?%%83}1 lhe Ysg of LY294002 are
actudé@ d»fyﬁdé ?Q’l %4 M Ill’lb |1§ 8he of rs]everal chromone
anche

her eo fur er ups reamtar eSIn the '
denv&tlmédrﬂlalhgloteeﬁkeadhlbHmeddwelo@B@l byilﬂﬁmﬁam%/\bahog@tones (Indianapolis) as

N T Ay o K.
subufti? Q#It‘ﬁéiﬁ d31<9 Hﬂ(ﬂ@éﬁet BOSHE B)nctlbﬁ@B?'c@ﬁlb@i!‘hgf\ﬂvdlih )13 Bﬁldmg in the

I'nfluence e insulin si i S not
catalymj cemetek. vﬁowtvarehlﬁ%&@@t camhtedmtlagesh betw@gmhﬁ@rsnbrsoforms of p110

it B o BV R S SO B s

(2- (4-ror phol i nyl') 8- phenyl chronone) is one of sever al
chronmone derivatives small nol ecul e inhjbjt
Proteie kalasg &Nl bbig 1&|alspyfumb@e@wﬁtrggg&fgﬂ’5@]rle\§hlch is addressed by rapamycin.

it P3N 5t B Fi AR g dovsan

of PP ali@h At it6 regitkid réceddestsieh B t%%’lﬂ 86 lhrase ﬂéﬁdihdanﬂdentry into the cell
functions by conpeting with ADP binding i

cyclgandllGR iactsgis it sepsorHonerstth h Tason aob v Bk I Sy fRgeAngR! translation
thro Men di {)}];a’@r gﬁﬁ{ asd gr‘Pd Hﬁtm‘?f‘on%dcfgr 462IPPGR fARLton is inhibited by the

are suggested to have different
bact&ll micaslideunsinyeis whithdleiks gkowthsd TNedistaad icsrtaih swmor cells (Kuruvilla
further downstream of nifOR S‘g §6§1 addr essed by
and Pelpeihgict 49, Chanairiry daRirlP £t I%ng ! Rapanyci n), al so

known as Raft or FRAP, is acting downstream

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).



of Pl 3-kinase to regul ate processes such as the pp70

S6 ki nase dependent entry into the cell cycle. nlOR
wa@edag/0e®7a sensor for growh factor and nutri ePCT/EP2003/008876

avai lability to control translation through

activating pp70 S6 kinase and imitiation factor 4E. .

MIOR function is inhibited by the bacterial macr ol i de

whi ch bl ock wth of T-cel] t ai .
Protyigjgrace Y bSIA(R.r BOMPEROT BIRPRSi ki CLUaY hahaighare said to be
prot?‘?ffl-lséb e‘?@’eo?une%ﬁgse YcallyNhid Bl o&'??&telhm Ebﬁlﬁﬁg@ one regulatory

erivatives are suitable drugs Currentl
and oiseechtdlptid subuaitiand ases malmms idrisand @hokphglipids giecto-fastdm @iacyl glycerols

hel pf he | d ff the. )
act @ﬁéqut(perco% tﬁlsllg ndd @&rogtnb]glpfxsfees SI ?Ig)@{eﬁc th Eedﬂ?é%se C family are
%{gm? t h
lnvoZ%S dﬁ se&éal ds‘ri‘ il eﬁﬁRfé\?gl}{sgnr{{EH éc@ hoﬁhor}e(sv%nggrgg)ﬁ%?g%te%s These protein

klnambﬁﬂﬁ@ﬂﬂd aﬁﬂ)@&?@f tHeR tRrget proteitks bwpie)sphdjgaha‘aom dt & known in the art that

otei n Ki Cftamly, all
unplaloRicH tf@nﬂw%{ St hiala | ot bite G rEan the HhnSfofined celtutar
phen-BYgJeocﬁétlrﬂl hi f%h&td‘ﬂh@%el?écratmrp&ﬁaﬁcéf' hase conprises one
ul ator? and one catal ytic subunit and uses cal ci um
i ons and phosphol i pids as co-factors. D acyl glycerols
act i vat

The EeprpfRp SRrmsere rciriinge 8 B Sk riEh S PR grgbanis . g, under

acces¥Ph¥iBBerk Bi 3GMRIR8 lor NN NAIBBE NI TG heahetld doedhe Particular amino acid
hornones or neurotransmtters. These protein Kkinases

sequengruinay be deducedtiran thyis ofRNAeAlso; theqpming peideseauensg of protein kinase N

vl ORI AR, AU DB 059 o g1 i

w1th§1 fh%%#és%ﬁt inPeritltR thataRel iR ér Gahtakddversiphetholey Pmal ﬂbatused according
|l ead to the generation of cancer. The conplete

to tbequesmte infengiont e nong @asthe Nlgsied eefﬁecrfﬁRmm ke ar%lilqeab IThe extent of

denxﬁaglfgti(tglggrg ma%fg%gg tﬂ‘%ggé de H‘ﬁﬁl% g;{]tlh Co% gﬁll&% in the art by routine

analpgl§.t Wihi¢hait @ﬁﬂd&otoaﬁuﬂelcsﬁﬂdl e qenioesy thse dadieie deidr sequences are also
this mMRNA. Al so, the anm no acid sequence of &rlot ei
compripasks By Nhe Hera Jusleis, #1da BIaensss qacaBRg kRO &inasp N beta which are

RS0 R RS Pl AN GRLHET st s o any mcli
acidt idqﬁe?rﬁfee\dhi‘tﬁ nabpibe ddniveéd dfomele kwﬁoramenhcmed omuinq cacid sequences. Such

t he present |nvent|on as lo as _t he desj
hyb%?*‘t’&@ ip kRpwa &y theoms SEBUF@&? H%f &@‘F |p9'§’t°f1 lFso s&'ﬁﬁ&lybndlsatmn may

be traf(é‘l‘?he a%bngﬁ'aoﬁ hPSFﬁﬁcﬁje’qu r@ﬂaeﬁaa&yaté he. pru9) Mblebedr Cloning: A

rédutine analysis. Wien it cones to
Labovatorg Marmal, d“dsechlmmﬂ:Spnngmhd)anuGbEl Springi Herbergughosatery. In a preferred

et T B A o b e RE R GRon, » mcei
acidl Qdid}efoP Y b Rinhst MMM ik 'aﬁ‘s@ ebﬁ‘udléi@ afit Ge@IBRBE Waikddis homologous to
accessi on nunbers or any nucleic

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.



aci d sequence which may be derived fromthe
af orenenti oned am no aci d sequences. Such

whglmriotosati on is known to the one skilled i n POEER2OD3/008876
The particularities of such hybridisation may be
taken from Sanbrook, J. FritsdB, E. F. and Maniats, T.
(1989) Mol ecular doning: A Laboratory Manual, 2nd
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~ 2004/ 019973 PCT/ EP2003/ 008876 13 Honol ogues to human
kinaggrlbefian ki nase N beta may be found, anobng others, in

M nusculus, R norvegicus, A thaliana, C elegans,

D. nel anogaster and S. cerevisiae. The percent ) )
The i8R dindnatid |seq@pnbe afiayt hlso e taken framyi RyntBST, GFcessngnumber pir:

J C70§(733ngqr;‘1.3 ﬂ?;: lggpeggve gé)t;/{%l %?fgasg gﬁb%miqq%f%gdg@:as é§7§;§%ﬂ%ﬁein kinase. The
genezgcﬁ p@é{;ﬁl\?@]ﬁ)&éﬂ%ﬁﬁg el ?snfbc%a (ﬂ{rhﬁ‘lﬁan %ﬁi}dilﬁosome number 9. cDNA

res for the various species nentioned )
sourff for @rotetn Wirlabe De bamkarevinegtperhl by ntuber ofieanosts i yarious fetal or

in the art that any ,of these or other honplao - W .
embpyonis FHRGFI OGP RPN IFOTE PHER ST T B pCgpigClia broin, breast
burk, eli/ﬁg)%nofaﬂv QAL NCHIRLRISCOME, Eblef, RtaldéRENE&Al RnBJENAl eye anterior

génerate h h I

using suc onol ogue may still interact )
segnitdnt,h féthle opticraerpe, ofadlnretinaa Seta rpténaa foveahnfetdlt magular fetal choroid,

RSB 5 B RSE ARk TR SRR ormyosaons

met;{%i:é'ﬁ@ &hoRirbsarcotfd OSAryViRELh bR, resdedlisioves, phiabidemyosarcoma, small cell
Inase N beta 1s referred to as JC7083 protein.kin

: . ki nase. dru
carcifioma, sppragous celh ganginopaptestis ardl miess. Mroya this ilist it i ofpvdgus that the drug

.Qn. human .chr.omysone _nunbey. . f . . -
Whl(‘g]r ﬁtaiqonreﬁqq?gst%r%]étag a grrleed’lcl:agnegng,%g@atpé gfﬁ%&ﬁ%lecra%g?t, 1gclud1ng a staging
aget AN GhSageMidwN@hicad belugtdito differenareythaistatdsi efsupaientrmith regard to the

particularly, anmong others, stonach, adenocarci nt%ma . £
stagbofinnlisehsecfiem whish heimight sliffﬁghw’ell @ Q7 onitoring the effectiveness of a

chondr gsar.cona,. col : . t ' od accordin
e ST SRR g el B BRIl oty plbnsd s
to tHeSkéMcal i@iching @bdmBeréiaveat in ddtitdn toeayl cfithé ether diseases as disclosed

chor oi d, . . _ _
herein and the diseased conditions as disclosed herein also be used for the treatment, prevention,
diagnosis, prognosis and monitoring of these diseases or any disease involving the specific cells,
tissues or organs. These diseases and diseased conditions shall also be comprised by the term

“disease as described herein”.



fi brotheoma, germline, nead neck, heart, Kkidney,
| arge cell carcinonma, |eionyosarcona netastatic
W@ b@adtwesar coma, ovary, parathyroid, retinobl aBCDER2003/008876
r habdonyosarcoma, small cell carcinoma, squanous cel
carci noma, testis, and uterus.l4romthis list it is.
obvi ous that the drug which is also referred to
Inv ewccﬁ} ﬁ%pcmgg géﬁﬁi&s al&%?ddhergg ﬁpo?e%?gﬁxta% CN%%Fahrgs such pay be used as

an agen can

a mddfRshehOfod kil d e petitioataadob @cgirrhuisf B¢ variquatdi®ases\wht [@iseased conditions
regard to the stage of a disease from which he m ght

as desefibed hewpin,\and fagsthe sranwbisture oOf fymedisamentoforj sigh oygpase and for the
to a patient, respectively, to be
Inm%%@?ﬁﬁggﬁﬁggrgﬁﬁégmg manuf actured according to the
techni cal teaching given herein may in addition to any
of the other diseases as disclosed, herein a

t he i
In casie ulsokiatedN theiner afagmsry gsdaavadyetheref 8% gs%nqﬁiséév@ve is used as
| 3 . .

med bl el 1 P G484 0mpe PR A5 B ARARA: provein s
N bdtilﬂlﬁi this gretvbletn’.ﬁg%ﬁé Inbhﬁaldﬁd)lb Sical ﬁmﬁﬁmethereof firig pal:tl.cularly preferred that

These di seases and_di seased condltl ﬁ %@% alsg;
the profapr kinage BYbetadised o thalfpupassds sataigically gefe bt kind of protein

4 n

T e e
into ltet @gasisms uad respycthve calebly msanseofigede terapyt f or t he

prevention and/or treatnent of the various di seases

and di seased conditions as described herein, and for
Apa{‘tl'ﬁaorff%ﬂlfga&hli At ddg TREIFCHBRIM KRke NUGHa RAHPRS8se@M the compound

or the acture of a diagnostic agent. "In case
agaipstowkich dhienviced dklni;muads: whichf magntentisalr asldnigsatr ¢deig candidates or as

dlagilgglrgfggen]tasf {ggf ?eélr gl&ve | Etﬁlscg cgm@&.%ge gqlgpg‘%g (ilﬁsrent classes of
comggﬁﬂdl’é @ﬁéﬁ’a GHUbAE! %a?ﬁ&gseélﬂlcglhﬁ@sﬁ)tmﬁle@ edpfegers, Hbdzymes, antisense

reventlng e nor bi ol Qﬁlca| function thereof. It
oligomuclratidéscanidasiR) Apasewell ae smelh atoleculrs. Bhoeampounids arsedasigned, selected,

bet.a used for t hat pur po cat.al t| cal l.
soreq i eratec andsr s FERRRT et BePi PR asER! A it as o physica
or cﬁ&ﬁichﬁ‘@nﬁt? b enforARANNS Fal a8 1€ phdteinl IEERRCNI begd. YIn the d¥Bign, selection,
be introdiuced into the organi sm and_ respective cells
Screhynwnsrabon g@d{er MRV ARrIn\RECess Qfémdbéasrsgs of gErroypslyprotein kinase

N b% %B &#8 f@f&? e| 5 tﬁ%&?iem cafe}sglos %é}mgs& %eg% ﬁﬁ}rlr%;}ﬁan in the final

applRAtibS O tBS rébp@@tﬁveoéorﬂlﬁdiﬁldctarwEd@érﬁan(l’feeasherdd)fa@m abé¢ peocesses which
agents, are directed. These c

em cal conpounds b n
prov @ﬁmewﬂaaﬁp&ggwmun SeHperLihg @r%tewra@malﬁflﬁ%ﬁﬁ %8§ also referred
to h&‘g%lt ?)?Gctem % baG%or a ?H&l@l@%(:@ oﬁﬁiée@?g%ﬁ kmase N beta may be used.
, I'sense I'gonucl eot |

Thewshl pRtein Imidse Robete uk @sed Adreinccomyeisas 8113afregrdem er@dva’uve of protein

sel ect ed,
kinase N beta which allows the design, selection, screening, generation and/or manufacture of

said classes of compounds of the respective class(es) of compounds which in turn are/is upon
their/its application as a medicament or as a diagnostic agent active as such. The term nucleic
acid coding for protein kinase N beta as used herein shall comprise any nucleic acid which
contains a nucleic acid which codes for protein kinase N beta as defined above, or a part thereof.
A part of a nucleic acid coding for protein kinase N beta is regarded as such as long as it is still
suitable for the design, selection, screening, generation and/or manufacture of said classes of

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



screened generated and/ or manufactured by either using
protein kinase N beta itself as a physical or
w@eb@aioc®ls entity, or information related to prPCEEP2003/008876

ki nase N beta. In the design, selection, screening,

generation and/or manufacturing process of said

glassgs ofdconpounds protein kinase N beta wll also

e referr o as the. et .whi ch. i.s ia th . .

SgemE4S ﬁér« oflgts S GO FoRAFO AR GFfeg i ey genomic nucleic
acid, ctipe 5%?&%%?%&&%&3%5? in need thereof. In

the pfocesses I C provi de the various classes of

compounds, elther t he proteln protei n ki nase N beta,

al so, referred Bsre n rote*n ki nase N bet

As oRRPL PO o A EerBr rpF BB IOr I, SbA R B beOfRLf Blase N beta or @

part YS&ivatilE endrE o4 AhELIR deid) SuReNteDBERIGS, A5 @ciBéEhdtein, also other
conprises any fragnent or.derivative of protein

meaﬂm asrasaenp\luhéd; aayhbe lsal Inoowsier ke crbetsi gIhtO swipeess it effects arising from

eeni ener at i on and/ or .manuf re o
oo KSR B B DR, BB 8 S e oy s
dete %@&c%'lﬁ B defechitb Meh&d. S swh%reehﬂ@rﬁéthécﬁa first step is to provide
application as a nedi canent or as a_di agnosti c _agent

one antseveralaso sullnd cpndidatsr mmlwnés c Candiflefe conmppyndg @ used herein are
com ! O IS g}tgba ng é\{‘ Wﬁ ﬁﬁsa £ B dtlea zﬁ glt%ﬁ g?ﬁg%:rl& fgrg tl\'l}’\)%.%r alleviating the

varioh® @?s%asﬁa@ hs BERHBEMhieiamhe dﬂseb@ﬂd&:oﬁﬁltﬁﬁé as’le@cﬁmm:relnrorao be used as
part thereof A part of a nucleic acid coding

a diagnostisi meisnersagant (it this lg,lndgé&hg@gesa@dsglégpsg@ CP%EO%% If a candidate

comgo&;pgesms)}ta{lal | Jéegﬁgclrtér%belz ecI grg /atlja& n§§'§ gf‘cgho Eﬂeo&g‘lpound is a suitable
mearfsl GSERAL R thé HERGLEE S wald Qliwseagestandrmwawd Gamiﬂmns and, in principle, as
their/its application as_ a nedi cangnt or,

well @i suifalls diagnostio agent dargaibdiseasp=path sreesgoRdidans. Iy asecond step the
cand}gcaﬁ1 a\g‘/ogn@ozpéuﬁlr%on@%d%ﬁl g |‘?I?ot@l‘ﬁ' ARG %[pr&,rsfbheéyﬁ’tem or a protein

enom & nucleic  aci
kmaé’éFiNAsxetaC@HA pibdmrpre&fabdsaﬁ hespbeiveafene Asprestion peducthoved as a hnRNA

is within the present inyention that t. f
or B SpIA BRI RGN e SV VHoBr OFe PTTAPIRISE 1 ey The protein

kinase N%e&ugcltll% tg g%chﬁjl 5 UGBk RA REhEERY a?s arffords gf‘erférbl@l‘? also active in the

erel nmeans or conpounds nay be used

meaingef a bystan dateeting the activtypyfipestsintbinasefN bate.s ari si ng
from protein kinase N beta or the nucleic acid coding
protein kinase N beta. Such neans may be determ ned

A pI%T:enZ % dﬁgé ?\fjbétg é%{)?é%&@ﬁ @?ﬁ&nﬂ'@tbaﬁgallyl fn SHEBsseH §BMin Gvhich shows or

ep Is to provide “one or several_ so
dlsplrayé ltied exyresdica b peaeipdinats . N Geotad i wharebie ﬁrﬁp@ﬁﬁlﬁsma@’el of expression

basig 13?15232 g Ip @}ggg ?W?%qug,glg %5({;%{? é{?ﬁllja;stsﬁ\m)?%aa}éug ft g{b'té}l[f is essentially an

expr@és d&"é}%@énﬁ‘ dﬂeﬁ‘@oy HR A@NRy brs@adrfonast dabityi hexden&redl rather than the
di'seased condi ti ons as descri bed herein or, to

exprelsmh @fSproteim ka@a@N bata. néelmmatmelya@éﬁptef%}ﬂnpqﬁ actiyity, ay%?m is a protein
kmase ﬁﬁ)aetsaet € %(r:]tgw y gfe v%ﬁ ﬁlcanolg] teés%pesd orI J sﬁteﬁ?%k/félﬁ{geor 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



conmpound shows a respective effect in a test system
sai d candi date conpound is a suitable neans or agent

wo 0004073 r eat nent of sai d di seases and di seasPCI/EP2003/008876
conditions and, in principle, as well a suitable
di agnostic agent for said di sdéses and di seased
conditions. In a second step the candidate conpound

oSS i o L o e RS 38 ot suh s

nuclds xBAaD Y R tdif IRBEE N Betll RRBreSGH eis_%rﬁ) s Rkt Hedkein Mg also be a cell,
as a hnRNA" or nRNA, or a protein kinase N beta

prefeaattly i e}l cfyestissme or oagaurisvelved ki Hestisarsdseasalesqnired herein and diseased
dﬁ)roteia kgn e N beta activity systemis also

condytions 2p GeFCtiBCHRYEI™ as and/or is preferably also active
in the neaning of a systemdetecting the activity of
protein kinase N beta. A protein kinase N beta

Whethep tlesgs iio an dyerease drsdaseesbe 81 the acHVER SYEEH) FnePyeseivm system may be

a0 B o S 1 LA S0 B e o o
the SRUNEDE nABleiddARH Goliing R Yrdden kiiizg el betal afoe¢ phitignladly mRNA or the

protein kinase N beta activity systemis essenti al Ig/ )
increase oedpereassi Afrprotein &inagh & bey oK pEeSERdt Yrgder @%lﬂﬂueﬂce f the candidate

condi td 0 f.activity i han,: ftats
con§ 38, 38 5l ¥bttod Py TRE SR Sl By e st
meaftir&h&it D KD REA GFdhbigdsysusl at Emths niRNM ot dieproteimars dinbivn to the one
_beta the activity of which can be nmeasur dor(?sste ¢
skillgs invthelRiAlse kaewiiie Siemge SKUELITH e Tt pER e ofs foudet i (pe amount o
f Pt . o g
ot QERRIHROEIEN b, LSS0t g s Ambocics may b
genepdted & Indwinpsthe dnbetidedin thé attlaed deschibed; eagi oy HodowgE., and Lane, D.,

.. protein kinase N _Dbeta,i ifferent fromthe sit I on.
AntyfodigsiutA tLipborakaryi Mafl%ﬁc oér%‘gu .n@%él?o& | eRROTgAR h@‘ﬁatﬁ’é‘ng Harbor,
jcular systemis either an expression system or an
NY’Q???Lity system it is within the scope of the

present invention that either an increase or a

i S e bt bR RS2 8 s ey o o sty of

he. ' WYeameTole ] BHIV ¥ Wb Qa919973
prot%%%r%ézgosj 0%{8%%76 16 sysfﬁelr%]fi S %ir?zi;ﬁmvi tror ggct i on,

such as a cell extract or a fraction of the cell

extract su as a nhucle extract. r ot £l ' .
Confyit e gutarie roepelpite SreREbLReRLPEI Byt AR Yespectivel,

usua‘flﬁl ib perfbyneddehPRANNS af Qheddb s@lutibs 90 eheOtan@idgRiconiponhd eela respective
In the diseases as descri bed herein and di seased

reaciam dystdno rvehiels isoganerallyedlaned ¢ hereimnas iesl systeat S3gsides gqueous solutions

I ncrease or decrease,in_tf Y .Sy d Th
slso sRrBacront &) SEaRay® el RRuC G (REFLER Hivents may be used. The
aqudoll§ sE1ReE EPremrablyos bestanplutiohy measuring the increase

or decrease of . the amobunt of nucleic acid coding for

protein kinase N beta, nore particularly nRNA or the
Preferably, in each run using the expression system and activity system, respectively, only a

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

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

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

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



i ncrease or decrease of protein kinase N beta

expressed under the influence of the candi date
wae@eowowsds The techni ques required for the meaBOT/BPEN3/)08876

nore particularly the quantitative measurenment of

this kind of changes, such as iffor the nRNA or the .

protein are known to the one skilled inthe art. Al so

known to the one Sklllﬁyt t are net

codinge thersipngels (ahangsdo Jiypica ﬂf‘% V MBIt BE El?eh Sjr/gttquggereactlon upon
addl%]rp %gaﬂae %an(ﬂdat@yc&ﬂﬁ)uﬂﬁ erefhftlvégerﬁgrér%t %ithBht BRHI&S of the candidate

Ies may be “generated as known to the one
compcklnﬂl Rreferably,the eartdidateicatememd iedmemberof zbkbmm ¢fcnmanundS

Basi%E}yl qﬁéqﬁ{ﬁr%&f CE@‘BB‘F&{%gg éﬁ?aé&%Lgﬁor al QY seof %%f 1nveht10n regardless of the

class'OF Shds. I9hiGERAIRIA T Rfolindd ARS @mbh@@ih@rs hbranes composed of
expression system'an increase or decrease of t

smalhatolaciutey, af peppides, qurmteklsnag@odles;@nacﬂayas pad d’@tcénonalmlelc acids. The
B0 ek eSS b B E0B n AT B84 B owtind hern

activity system respectlvely, usually is perforned
by addi ng an aqueous sol ution of the candidate
The cuampfgivde ©F aa mst.bpéz tspeaific ferthei pratesy of drotelm; liRasesN beta or for the

nucl%g n&g{gaclg)ldéﬁr _er ! %ggeegfgg e’ng lén%%l VAL %ﬂ% sﬁﬁfsehqﬁsthe art and, for

Sions or Solu

exanipl§, @@a%éaahlemgaﬁ/owdamm Lahgabi, C' Asdibyéie: SAnEabobeﬁory Manual," Cold
used. The aqueous solution is referably a huffe

SprisgHattiop &.abeyatsirer GpldySpring Baibar, (h%a%Pnefféaléxypme%%qlwl antibodies
may?éSt e@r@%ﬁ@?@icinw tﬂg ﬁ%%ﬁrte%ﬁ:t ér{vﬁgﬁgcgf (Vb% ﬁl r}{a 9@41‘%5nﬁ'facmred according to

the pﬁﬂbfobblrbft(t@apﬁlﬁisﬁﬁlstdlﬁluﬂlﬁlrﬂi&r Hewdlomesney Bzised tiierédn. Antibodies as used
kind of tests are perforned jn parall el &5&

hereloh Aisligiep it R isiied (s EREPIR BpHGOMseh anthedhBments or derivatives

suchgaé(‘f%{)q}a %\A}Tgﬁ gfn%ﬁ % ﬁ;éﬁé;étfaﬁpfd Eﬁﬁlﬂﬁ?efs' 3 long as they are suitable

térm I'nfluence o
and Gapdblel @lf&nﬁ&mgomnﬁrdtehﬁ langse eNsbein Alpaﬂcfrom mpnoxﬂom.':ﬂ eantibodies also

polye s GuEbeds D5y deotsed Aadoh BESr e s EReHO ROl By clghpl pntibodies s
also \@Pm%g 0442 é}%% ﬁlli:> {1 ﬁ?ezé}ﬁé{(p P3S4 8m fe7 AeQeLBYid Hﬁﬂ@&h OF.€and Lane, D.,

ange IS’IsS don by conparing t
"Antﬁ)tﬁﬁssnASLarb@mIbnoManmﬂﬁ Ccddi Spting Madfortlaborstarsli GaldeSpring Harbor, NY,

s e e b 3PS A e bl or b
ant1t%;‘&f€§%‘ﬁ 1ﬁeﬁlaq,oqgnber of a library of conpounds. '

asi cally any l'ibrary of compounds is suitable for the
purpose of this invention regardless of the class of

The @{1‘% ndshlsﬁgx:u%y beI ﬁ%&%@in@toqgﬁgﬁs r?}gi g%ilalﬁﬁqna}ﬁwgone or several
marlReP bl §8%1s. Wueh &hfikers i ab&l8lings, bantdfoRtd Aesctathd antibody either in its

functional nucleic acids. The
diagnostic application or its therapeutic application. Preferably the markers and labels are

selected from the group comprising avidine, streptavidine, biotin, gold and fluorescein and used,
e. g., in ELISA methods. These and further markers as well as methods are, €. g. described in
Harlow, E., and Lane, D., "Antibodies: A Laboratory Manual," Cold Spring Harbor Laboratory,
Cold Spring Harbor, N'Y,(1988).



| atter conpounds may be generated as known to the one

skilled in the art and outlined herein. The
worowhaerzr e of an anti body specific for the prPOL/EPIW08608876

protein kinase N beta or for the nucleic acid coding

for protein kinase N beta, isl&nown to the one skilled

in the art and, for exanple, described in Harlow, E.,
and L

. ne, D, "Antibodigs:; 0 " .
It 1s %Wﬁgm,_@p BBSe BB’FE?%I} ’at 8’% féggpéﬁﬁg{%y%‘gpﬂé an a@@t@nal function
apart NYrd 49881on, Bh&f 8¢ albietidiPWaE | siikd! meletilen Buel interagtibe may be, e.g.,

used 1n connection with the present invention which .
specifimintdactivanvitiacther eempryeds.dihsse pther eaBPQgS Hay| et be those inherent

Cesar and | stei n and tther :
o e sororas Do Rs Sbel s S YR DLEMRL DRRERE e gl wich
is anawgcé b, kihg thd Rspdeiv® bt dgNApiropiigs matladrs mgtyfor example, be biotin or

nts or derivatives . such as Fab Eragrre ts, Fc i d
fluordscainermithshe speosfingiteraciioniagrsdherepboHicass &y lllleoﬁfgjf Sjreptavidine an

.they are suitable a i j s marked or
the kg ilEbReiph Tagep @fe GRS P LR bRl fich
jabellB@h¥fApal antibodies may be used and/or generated.

The geneéeration of polyclonal antibodies is also known

to the one skilled in the art and, for exanple,

escri bed in. Har ' , y b Bgiceserald using th
A SRSl 23 IR Bl vt i
prcteﬁﬂ)ﬂ)t@ﬂ:‘iﬂ RihaddNI e oNYie nublERBR)d cirling foranbigin kinase beta, are peptides

anti'bodi es used for therapeutical, pur.pose re .
which bindrihsrets. ShoihDeiiies 21 SRS LT, BIFAS froordipg to the state of

nt i bodi ' ; I fide i® cbiRatpd es@htas in form of
the aﬁrﬁ% i é’ﬁ‘g%\l\?isﬁ%yg%éﬁgﬁl Faglgo\fgﬁg(l%ﬁérygr Ker § ora[ abel s.
phag S ahd el keidSolibrisbeis oyt ovitls theuhrgebmelscalss in fie present case, for

i body either in_j : i L . _
exaphar Bpchreinn dgpION P 10N GRRHNGT PROTHarkars gt Tmolecule ar
subseLg?l? 5? rédvedS g%eZé\}'%@?n%raog&ﬂa I@)r(] GifH EheCtardet midle@le, from the respective

i“nel " stre : , gold and fluorescein
reactiRd IisGghowneto the ,onkerskiflell $a the et dbia. the hiding, pharaqierisiigs, at least to a

mar kers as well as nethods .are,,.e.. g, d: i1 b i,
certap ek g, Bependngn i HigePAECY arl f FEPRASY gxsp:egl? e%g%o%g_tu _r§/uCh as the ‘ salt
conc%g#rah&@?é( %eg%ﬂteﬁ‘%e Z%tg% th gtiey indingab theSprgenmolecule with a

019973 PCT/ EP2003/ 008876 d optionall
highdrCaffinity or altiggani fotven fromethg megdinding vesmbest of thet liirpy, and optionally

| abel or marker exhibjt i1 i d veptide. th
st ool 5 A a8 e o g et opie,
respémlvg ?)g;l)tﬁ%gs% AR RIASGY bOBhdTRMtetdRd. Prigr to ths pkarbdtemsation optionally

I nteract | w'th ot her conpounds. These ot her . i h The
an amplificativnissterais realitudr sugh 26 s byTEPREFHNS (e PRRLide,RO(iE Phages.

where .t he antjbody is d . Q!!,‘EPB'n‘élf i ibs. Basically,
chargigrysaien P er§féln¥p(f°ém?ﬂ’§fa’%ﬁ% SlegHgﬂr%gFg;%fegl%t}y US| lng r%gﬁgéﬁﬁﬂ
the ﬂegﬁ@éaslcatré ‘1’1@1: H’ﬁbﬂﬂs@ aftheirABmtioy howteer nprefeeatdy pegtides deving 2 lengths from
abou? 8a’2)p 2()e ’amirfo aclzig; Iape grreferably obtained in the respective methods. The size of the
libraries may be about 10% to 10'8, preferably 108 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.



fluoresceine with the specific interaction partners
thereof such as avidine and streptavidine and the
wo 2doa/0b®7Hg present on the respective conpoundPGI/EP2003/008876

structure to interact with the thus marked or
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It isCARH hih@Nshe 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 cither single stranded or double stranded and which
specifically interact with a target molecule. The manufacture or selection of aptamers is, €. g.,

described in European patent EP 0 533 838. Basically the following steps are realized. First, a
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The generation or manufacture of spiegelmers which may be used or generated according to the
present invention using protein kinase N beta or a nucleic acid coding for protein kinase N beta,
is based on a similar principle. The manufacture of spiegelmers is described in the international

patent application WO 98/08856. Spiegelmers are L-nucleic acids, which means that they are
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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
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agenjciegpectivelyr Eicbﬁsﬁb owat similarmogde of aftionh Hasisally; mtiprse oligonucleotides

oSSRk SEL Fomd b B0E S £ 0L Gl VAN, sy

activaie ROk BRIRNABTH Emﬂﬁlvtlﬂ&é rgdbath Phosphadiester mhbphmphcnrdthloate -coupled
for the generation_of aptaners |tdtls al s 0SS

DN dsphodignterveaiplsd DNA cyer &t gpidly desta ytcl‘?hg a Bucgleases with the
exce%‘ bh G é}ﬁb%gﬁ?rgﬂﬂ‘(%a% SOLﬂ)(fédjﬁﬁﬁeThééecﬁlsﬂsbént M RL@FhraNg occumng DNA

anti'pode of the target nolecule.
dem‘/atrvteklelb MtaambnfRNasvaumlm hybrmatmy with Rﬁ%f@c@fbﬁléwords antisense

poly%i}el%gt:l’]c}e;rs gtg,l( gglé/d‘gfeﬁgve? gsr BMW% lk(lpéli)rhcgescéonﬂpé?)gets gé ﬁles for this kind of
année%@%hﬁ&ﬁlc%ﬁh@s a% GdssRb&s ashdigr &hbrs, RS IbdthMSES849 902 and US

anti sefse ol i gonucl eoti des and si RNA. It is a conmo
5,989 2utreothtr wlotdsobaietl@naiﬂlg magksin; 4cith seuRDes @f the é%rlgafsmolecule which in

t hat the not .i.nter W th t |.€
the PHavTEEH 1o RLEIFF A0 Stk ot Bstde LR T SHpfE Bom the target
protBCAEMAL whthea trEb%e&Nét Ridleic kiclibs&ubhdeetmy 1hbgir1rrcqilh ére deduced, or by
interact with the transcription product, }
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oligonucleotides may be designed base on the principle of base complementarity.

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

is flanked by hybridising “arms” comprised of modified nucleotides that do not form substrates
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Also an antisense oligonucleotide may be used wherein not the 5” terminal nucleoside is attached
to an RNase H-activating region but the 3" terminal nucleoside as specified above. Also, the 5°

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

'Suitable and usefiil antisense oligonucleotides-are also those comprising a 5” terminal RNase H

activating region and having between 5 and 10 contiguous deoxyphosphorothioate nucleotides;
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of spUoR Oaﬁ‘nhh'érl o gegﬁiégy&hdo b P_rehhMar 9 d@éﬂyﬁbﬂﬁﬁdlé’cﬁlde From the first

appr oac osphonat e or phosphoram date
groulpl aﬂ@gexszr @-mathylrd]mucletﬁtdes tleg fieatrifouti amnohgsphbrqth@ate linked, whereas

e SRR RSP A Ao, s i
phos%ﬂ&th'eﬁrk:r RinkdBd heoewedn gRdaestyrii konike! arlst deSerdinal end of the 2'-O-

oxyol 1 gonucl eoti des. O particul ar relevance and
metlwinbmﬂunbssdéso rantlhéhepr st neucléotide nof otheastietchosensisting of nine 2'-

deo%%@bﬁﬁcg@gldle {Aﬁ]g ggh\?obl ags a nuca ogﬁ%st patﬂh%r éﬂorcriﬁloate linked. A

phoé?hbﬂa@lﬁgﬁle e@ﬁka?@%scél@& Présefo bedtdehathkyladig GUrd. ithg rhost 3’-terminal 2'-
| i nked nucl eotides. Rather the oli %(lanucl eoti des

deomgle@t\ydy, tay@él@ st A OHBethylgibgnucleotide of the subsequent stretch consisting of

six % O %HE ru%.{' IP?d&{I %IW#H“%%J%%% ’;’@trﬁ%thﬁﬁ@§€uc'féotlﬁgéjthe first four

of tikked V@Qﬁ i -3 3 n@igkctibpdare phosphotiiestes linlad, bdereas the last three of them,

hos hodi esters, phos hor ot te aqr
corrﬁsp@pq%ggyp mﬁmg, 2 %pﬂwﬁp@@%@te linked <The fast, i. e. terminal 3"
tem?ﬁaqo@lde%%u C%“ hgHRUSRN\gge 155’(305 i vat ikt 3’-terminal 2'-O-

con ains between 3 and
metliymﬁ@ﬁm}qohdsﬂﬁmgﬁmplmplmrmlhmmhml@gs to activate
bacterial RNase H and between 5 and 10
2' - deoxyphosphor ot hi oat e nucleotides to activate

eucaryotic and, particularly, I a RNase H. . i
Thispiiagtedlassomayr e degrlesgrbidh RYi r§rfm ﬂ?n@'\lﬁoﬁi‘ﬂ}ngrﬁh%auc structure:

RRM}%@W% 9@' 1n9wabés %HS%ﬁ@ﬁﬁhloate linked 2’-O-methyl
resi stant and, optionally, By placing a t erm nal

ribobtedtideg (@, 0BPpU, 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 comiprises a total of 17 to 23

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



More particularly, the antisense oligonucl eotide
conprises a 5 termnus and a 3' termnus; and from

wQ 20080192 5' - 93" -1 i nked nucl eoti des i ndependene¢CT/EP2003/008876
selected fromthe group consisting of 2'- nodified
phosphodi est er nucl eoti des and2®' - nodi fi ed .
P- al kyl oxyphosphotri ester nucl eotides; and wherein

he,5' -term nucl eosi de § it .
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five %o S6VBH DU eI RO ERSinoRRAIrABHEX Ul iS Atithed.
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.consi sting of nan- %' - 3 -phos [ = . .
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(GerBBlbdsi restefiting Ahd Siaseasdtion oldmtisertk oligotlRlcokides Ik also the following

bl ocki ng group. Two classes of particularly preferred

schearatics sfroetust:) geGbO¥s) s ¢48n Be @R nnnnnnn-cap.
f.Ql | - The.fj y e )
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total of 23 nucleotides conprisi n,% in g -_3 .
deoxprthenpnglentidss (As Cotle €)ook ISuGseats an integer from 5 fo 7; y represents an integer

fron‘g7 'tél)'%'ﬂ@yljegf.epgﬁy% ﬁl@égefi%m fyostretch of nine

-deoxyribonucleotides, a stretch of six
2' -O-nethylri bonucl eotides and a 3'-term nal

it B SR B L ST ey e g itBeend Y cach ot
alth GRS RhRY gfejfér%g €hdti Dkf, z WheB@Sameh SUBISES Uiberis® Usligonucleotide.
"= O nethyl ribonucl eoti des are phosphodi ester |inked.

Accaitdingly,t therfellowing basieatepignsl ioe stresturieh of Al anjisengserligonucleotides of the

.last, i.. e. the no 3 -tern.n of_the 2 _ .
thlr‘ireﬁsmah%o?ﬂ?p I%Sp?ﬁ iétggo‘g%dc Iﬂ@"?h\g‘i{mﬂ% Peot ?%é(n_ Nafyw)s-cap, cap
() AN GS-cEB,EdpStnl, BANR{n -39, Zap-(rfRAXYI(hDH SRS lcap (i HENs)s(n,)s-cap, cap-

Al Tof "t he 27-deoxyri bonucl eoti des are
(np) Nk BRI 1cap.héapaime)s(Nsikds-cap, cap-(0p)7(Ns)s(Bp)s-cap, cap-(np)s(Ns)7(np)s-cap, cap-
(0p)s(Ns)7(np)s-cap, cap-(np)7(Ns)7(np)s-cap, cap-(np)s(Ns)s(mp)s-cap, cap-(np)s(Ns)e(np)s-cap, cap-
(np)7(Ns)s(np)s-cap, cap~(np)s(Ns)o(p)s-cap, cap-(np)s(Ns)o(p)s-cap, cap-(np)1(Ne)o(npls-cap, cap-
(0)s(Ns)7(np)7-cap, cap-(np)s(Ns)7(Bp)7-cap, cap-(ny)7(Ns)7(mp)rcap, cap-(np)s(Ns)s(np)r-cap, cap-
(np)s(Ns)s(np)7-cap, cap-~(np)7(Ns)s(np)7-cap, cap-(tp)s(Ns)o(np)7-cap, cap-(np)e(Ns)o(nip)r-cap and

cap-(np)7(Ns)e(1p)7-cap.



phosphorot hi oate |inkage is al so present between the
last, i. e. the nost 3' -termnal 2'- deoxynucl eoti de,
war@4®73 i rst 2' - O net hyl ri bonucl eoti de of t hBCT/EP2003/008876

subsequent stretch consisting of six
2'-Onethylribonucl eotides. Frzsnthis group of six
2'-O-nethylribonucl eotides the first four of them
again in 5 - 3 direction, are phosphodi ester |inked,
whereas the last three of them corresponding to

A fiP@S} blaN8f Snpoundd vich ARSI SRIHNEDBAsed | dnkedechitRl teaching given
last, i. e. termnal 3 - termnal 2'-deoxynucleotide

hereinsarid whighh may bheisedss medicamenippand/q@ diagnosiio ggergs a- small interfering

t i bonucl egti de, through h ot hi- 0a -
v TR SRS o et i e Blo R HRICA AL g kinase N et
SIRN&H£5 8p@fte t@aridee KI0A IHavinggysiedlBmatengthsdfrdbotiti2 Bto about 23 nucleotides.
nnnNRE2RN. Her eby, R indicates phosphorot hi oate |inked

The gequenereohgne of ﬁh[gd?mcmgét s{tr@@@s qoarespyndg)to the sgqueRcsfidhe target nucleic
acid:c,sgél} é%g}%rgl%gﬁh% é%ﬁg:gg{}%ﬂgg ?}eo't&?iﬁ ?}(&I{eefgé NGoetH’ tocae; déﬁraded. In other words,
knowia@xHé nhelsidGeRDEdqEetce( ¥, thétarget 1dlecultieinghe pradent| casspiotein kinase N

articul arl referred anti sense ol igonucl eoti des, )
beta pprofratay dha BRNA SeicErh 2PUblerRIRBIREAsF Fe (lsFighed with one of the

two %H‘gﬁfsegaﬁg %b@?ﬁ&é@?&ﬂ?dﬁg&% qu‘Hﬁﬁlegf gr&éiﬁgl%iﬁastehlg beta and, upon

CONpri Ses® a ‘nucl eot1 des w
applicatiboof Bgd BEENA. ot 4 system eofthinig thé gahe,dienenti¢c DNA, MBNA or mRNA

.2004/ 019973 PCT/ EP20Q3/ 008876 . 25 At .t.he .5' -term nal
codipg, Epripraiedn kigasgrN BRiFe REAEFPEEH taregt Ryt Aeid weﬁ%fbazﬁeﬁ@dsd and thus the
levePof HEE! #Eﬁcﬁ% @ﬁﬁéiﬁ BeOred GRS he bESE 21&%151%3 T Qieﬁ%ng, constructing and
ase a d g., d

exonuc tivity and, e, scribed in _
using 94i84489A dEhhadicdinmnt ahé diaghestic agers, tespdctivellypisaamongetbars, described

. .of five to seven 2'- lL.ribo eqt i whi ch are
in infrpatinnatp L @PW?WE%@&%S%&%@W@@?&?W of five
to seven 2'-O nethylribonucl eotides there is a

stretch of seven to nine 2'-deoxyribonucleotides all i
Basatif omthiectforameniponesiptesigotvingiples, itiihRessible thgenerai sid siRNA, antisense

oligogﬁlfcgaﬁa? w& ! g%%@: rggchgéagh(g%gatgg ?Pérlg{crgc?c?lsequence coding for protein
kinade NOUREX¥M6WROTHiE & flfo trikefo? pretanssy moldcelel bffucleic acid such as hnRNA,
rising stretch occurs via a phosphodi ester

conp g S ! .a p . .
cDNA akddee likej mehwing genomic guelsiccacibf O egwise: gshkpewing the respective
.2 - deoxynuc] i St r et i ' - .
oy AT R B0, OB SRR it iven e i
prinbipRel o2’ bade N wohpémelrarity, Iprefirebilyt badelieon f Watson-Crick base pairing.
2" -O-nethylribonucl egtide of, the latter Henti oan . .
Accerdingly: i EithsT asneplgobtherdressnt BveRipas gelaggd to specitic siRNAs, ribozymes
' | i eFRNYBE BidiliARifse N-beta. In th
o TR ARIRAGLE b 8, BRALE o s BRESRIE RS it s b
followehy | thisbdnuGiréet | dbstrated plrosiISA] elsavegver,i rikisd.applies to antisense

ol R 19 oL b RS Sl 0l LS n e .
abasic is attached.

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



This second class may al so be descri bed by reference
to the follow ng schematic structure: (GeneBl ocs

wo epps®nt i ng the 3rd generation of anti sense PCT/EP2003/008876
ol i gonucl eoti des have also the following schematic
structure:) cap-(np)X(Ns)y(npyZ cap or cap-
nnnnnnn-cap. Her eby, cap represents |nverted deoxy

encodiign PR 9t 200 frof I 1 GURGEPEG | QP00 A B, ot least partaly
completoeitafis BR fﬂjgf)&gé; Qﬁcpﬁﬂl's Qé‘ttﬁ‘e hﬁt'fhl_éﬁé% strand and sense strand respectively,

eoxyribonucl eot | X represents an
encodﬁigegmtelﬁrlaﬁaéé Nebefa. 19my e@S@epltlsclpln knmveygén the raynof generation or
9; and.z re a eger fr .S
man’tl%c%‘ée ﬁgﬁgﬁN{Xh‘g‘?yﬁ??eal?ﬂlﬂte gt ré‘ s>g<Em§} %ﬁgpjem)}—ugtgr G hgKefRIVA space
dlSClIOE]&? Refde '%h%‘mgésomhm@kbﬁés thé tahBstabe istrah® of which starts with a
re

erred t z are the sane in a given
nuclamideswrlmm wirfesymomds temudlenside nact of @rPK@J Yota epeoding segupteg as specified

abovga?%t%t}?g gﬁcggeqm #ectﬁ%t% straﬁﬁylﬁha ‘E(@F :\xglﬁ&icgor{reogonds to_nucleotide no

d This kind of th
2 of fa‘idld}?%t)a 6(3?1@&1{71%‘59(1?51%?;%’(3 f:%ﬁ;ecﬁa?jgg? 7arnN)sc7> (ornlp) s S Cm of scanning over the
PKN:heta eng) B dNs)quiengs) 5-repastedcsepas( i preying plE mepsible A molecules which

can ﬁeggl {oﬁ%g a@%% g%ﬁgg tget% gl%e lg% ?f &1&7%@%%@@ ﬁlo‘fé?:ﬂles thus generated may

be aﬁ?@e %@gdyg gd(’r‘F&le@IgAaﬂlor@ @mlcﬁlﬁﬂygfl%ﬁér@m |)aa6 Gpmfﬁ)ed above. Preferably,
n caP, ca S(.n C
the Ympu@ m{%m el ;) 5] gh?meH Ielogeﬁ ORED) é’r b eg l'g,g?)\n overlap except the

mosggﬁ ‘%ﬂﬁ%%‘%‘?& g g gtgggrxtls%g% § %%ﬁ%%ﬁ 90 ?;s obvious that the thus

obtafiRA-dnFipgrRE NEJuthods) ave ap, coﬁ:@l‘bn(ammmbdm)gﬁ(hmﬁ% Peizing so as to form the at

leasé?a@é%w#opioﬁ’%%ﬁw% s reied AR Sra RORTIRNA

cap- (np) 6(Ns) 9(np) 7-cap and cap-(np)7(Ns)9(np) 7- cap.
WD 2004/ 019973 PCT/ EP2003/ 008876 26 A further class L
Basé&f o tigpmiotiel of whtiarhofriny dﬁeegxen@adeﬂrasb@séopompmhés, such as antibodies,
t echni cal, teachi n ive her in and whi ch vy b
peptaeeSnearC@hﬂemagt %Pleg O&Y%la%rﬂ“é‘seér*% n?‘?égﬂ?"lg"st%gs as well as
siRNAL & 1.1@ glrr&RHﬁnﬁ Sthgy@seﬁ' 1&198&% foOudehmyneiCiteie cadpeunds targeting
pre era NA, codi for protein kinase N beta.
prothFH‘MaseS\I hetdcaurb Ithee mcrleatn deid coding rﬁlwefﬁge rsppeiiielyy for the manufacture of
th of about 0 out 2 u e T
a m%@ﬁ%@?ﬂ? &I ¥ 16%}@55 ?‘Péat? thgtér%sfﬁgé ago(%rs %rébpelgﬁh §el? and any of the
dlseﬁaﬁ SRIAHEINS EdeBérifedehdraihg E‘hrth%tﬁio@é CtheggCagéns wady &8 ushce to monitor the
nucleic acid coding for protein ki nase N bet a, g
progtag;mdeﬂsald rlissesesrandotigrased RomsiHiong andeth & REPESSE OF @Y ‘therapy applied,
uence of the target nolecule, in the present case
reSpﬁ?tb ez’f‘n kinase N beta, preferably the nRNA sequence,
a doubl e stranded RNA may be designed vvith one of the

Theg\é\gngsgglggq%gg& r;;g@gglglpdlgﬁgng?gggéﬁaccords ing 10 fhe gresent I\{%ver{tlon 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 a further pharmaceutical active compound, and a

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



application of said siRNA to a system containing the

gene, genom c DNA, hnRNA or nRNA coding for protein
whova®edhs bet a, the respective target nucl ei c BCI/EPW03/008876

be degraded and thus the |Ievel of the respective

protein be reduced. The basic pginciples of designing,

constructing and wusing said si RNA as nedi canent and

di agnostic agent, respectively,. i her.s

| . 1S, anong 0o ,
solugiancd PREEE, anral¢QHobe faloR-aT tha dikat S‘&Eﬁgﬁ? it eAtgeicgre, among others,
starcgjoz{nddz'tﬁg Rk rigisvlgogz]n/tz MPbhe ﬁﬂ?&%‘éfl% 1h6 Abolee '?Fs?eb rmulations for
esigh princirples, It 1s possible to generate suc
the sdrfdiAcoapbirsie nseordingity dreuafbrententencdrodass¢stufopmpounds in order to realize
respectively, once the nuclejc ag%ﬂ se%Een e odin? .
the pgrtichlaptiopts ok iaEURSIKEUOBE SUCR 43nBTRh. PAFRTIETAS s SECEFNEGY e niravenous,
: +.A0l ecul es of nucleic acid such as hnRNA,
1ntr%n%h&9%ﬁ%r‘rk{ﬁgﬁxlklgﬁe i ncludi.ng genom ¢ nucleic acid. O
course, also knowi ng the respective antisense strand

may. al |l ow the degi gn..of such nucleic acid based
The HRBUTRIPRPR A QLRI ScIopTeguEes S 5ge bove, may also be
cith GO LB cBfbinatioR SHREARI of cBABRM dia YWh! Sl 16F bdikiprdRS Bpart from the
palring. Accordingly, a further aspect of the present
respectirentonyouind(sy edditienhliyonsmesevdaral it ementp oy gprpounds whereby the

and antisen nucl eoti des whic e directed agai .
el GESPPHES P (e G OIF UL WLt Beiive PO Shive contrls and
insthlib®Vd e ub&bBtteSvatiblid Ahipdulnlis! FréfetaBL), e wridié\compounds are present
however, this applies to antisense oligonucleotides )
in eifhet dry loo igwidsforms, meferablyes aiunit desegadrme sinslegdanipiptratign each. The kit

one killed ing.t rf.. ' i :
R L0 B UL RRIRE 1555 proresof e disase
or apbleddeidrabidl s FERAIS to Rldicdabes and Yidessed cbnditiomy dssiengitibl herein.

6, 17, 18, 20, 21, 22, 23, 24 or 25 nucleotides. In

further enbodi nents, the si RNA may even exhibit nore

nucl ept | A ' . ' § RGPl I :
Thedteeiny e S EEY LA R RO PR bres WAL gemples which ar
not Agesdedi t8dlnyit thdscope BRAratbetione Hrom eridi figucanprd semdes further features,

stretch of preferably any nucleqtide length from15 to
embpgiaegs ard AdveBtageimpebs (Hes WISFER i s either at | east

partially conplenentary to the sense or to the

anti sense strand WO 2004/ 019973 PCT/ EP2003/ 008876 27 .
Figénahowang sehdxadiizt mpreaerdationsefcgmutlr fastom indused iadévasionpidhe PI 3-kinase

which is at least partially conplenentary to the

fi P4%e 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
Fig garshbws the meafureha@Nafipphaodp phatastasisoint 41 erthatppicdiC-3 mouse model

duplex, structure. The siRNA space disclosed herein

coﬁ&ﬁfggaén@?tﬁmﬁmag’gﬁ]lnes the antisense strand of
which starts with a nucl eotides which corresponds to

nucl eoti de no. .1 of a PKN beta encodi ng sequence as
Fig3pesbpwh e 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;



above. Further such si RNA nol ecules start with a
nucl eoti de whi ch corresponds to-nucleotide no 2 of a

w@BN4loea3 encodi ng sequence as specifi ed abovePCHREP2088008876

Fig.

Fig.

on. This kind of scanning over the PKN-beta encoding

sequence is repeated so as toorovide all possible .

si RNA nol ecul es which can be directed agai nst

PKN-beta. The length of any of the si RNA nol ecul es

t hus generated may be any length suitable for siRNA
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sense strand. It is obvious that the thus obtained
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af Wﬁ%mﬁtﬂba%moﬂotmmmmsm@]m@é using two different siRNA
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éﬂosﬁ% tusloFhddel dsﬂgsc&lﬁ%mmp(mg gt 1 ahd @ pRiteiniiase N beta specific

ention to use any of these conpounds targeting
prmRNAucdmstrastf(Fig BEEH and the nucleic acid coding

~ therefore, respectively, for the manufacture of a

Fig.

Fig.

medi canent or a di agnostic agent for any of the

di SRAGES WSstBDIdt DB sResediffeRnd pastyinAfindsbeN Hits éadetives and their
condi ti ons described herein. Furthernore, these agens
megcthitiass asingo MBRi tasr & hssandgrdy gphosphaslabion s sibstrate  upon  transient
di seases and d| edcondi t .0 K
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I nvention such as antjbodies, ptides, antjcalines,
S n¥ astemrblog @nalysis HtdiHasent p@ﬁqnég@p % (??612’ usmg an antibody

rée%ﬁﬁ r tﬁ%l %}g@ G HES O?Bﬁ)tah%sw béth ?].@%gb% and a schematic

comnt ai ne ceutlica osition. Prefera

s ufﬁpr@bﬁnﬁﬁceﬂﬂw eaﬂlousmmem Ktihasa N betadenvatives tsed (Fig. 9C),

treatment of the di seases as descri bed herein or the

di seased conditi ons descri bed herein. The

@Q@H&P&?Wés&ﬂll Bt 'HPQ/ﬁhéﬁsoﬁoféﬁY KBRS bRR defivafives (Fig. 10A) to monitor
ment one or several of the aforenmenti oned

cl ﬂmmresﬁlon dempisuthdeofi i Hok.a onlés and ageleanalisisbef de phogphorylation of

t | | th h t I
acliEosanisnd, bR Bh a8 AR call y ncceptabl e

carrier. Such carrier may be either liquid or solid,
for exanple a WO 2004/ 019973 PCT/ EP2003/ 008876 28

Fig. bshavsothe reswtsf 68 immanopseeipiaioncassaysutol éstegrrhagphqryletion of protein

Sui t,abl e solid carters

U B o LS % RO Ao B RAED P morot by

Pr gwdstken r BRARGE i(Fig. f pmploat ilendnddporation of *’P-labelled phosphate by
autoradiography (Fig. 11B). To ensure that comparable amounts of PKNbeta were

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

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



the vari ous conmpounds according to the aforenentioned

cl asses of conpounds in order to realize the
w@aookiocadrar route of admi nistrations such as OPEI/EP2003/008876

parent eral, subcutaneous, intravenous, intramnuscular

and the like. The various conmpgunds of the different

cl asses of conpounds as nentioned above, may al so be,

either alone or onbi nati on, . subj ect

Fig. E4shos ol SHamEBlt Anal i FPIRFA NG PSS iop e gagaps gtein kinase N
[ CORLSH LifpIEO TP WREK Baréfleliidhi 1724002 Q&ed@fere?@wﬁ{e@hn HeLa and PC-3
further enents or conpounds whereby the el enents
areellseTecterd 6f phosphoeylgied AKE orasmssiitogedomffagalle] to confirm efficacy of
ne aktgﬁgcontro o positive controls and instructions
RasgAIROy o i ous conpounds. Preferably, the
varlous conpounds are present in either dry or liquid
form preferably as a unit dosage for a single
Fig. d¥istiomisshe adlitore ma‘rchl anThatkand kingsg apbvltlﬁ%@ﬁ ‘eﬁl’loys peeopbaint PKNbeta
L?@%{thgesofpftf%" i éE’glgEr{OS?O%&Bnoﬁmefj %élg gg(pr%ssmg the respective
I etedbiBihahOplofdndhAEReaIraand Wits elassqu kigagd inhiditer 85294002 prior to
descri bed herein. The present invention is now further
i | lysistfersthe dndigatediémesn| | owi ng figures and exanpl es
which are not intended to limt the scope of
protection. Fromsaid figures and exanpl es further

Fig. ﬂ¢§HoWsQ§ip:enaPHP91@tlﬁw1%eﬁB§* twvalmﬂa%gﬁﬁnb‘iﬁidheoﬂlﬁmrbeta and derivatives
wher ei n hows a_schematic representation

gr Barenf such %rPKNd@@éﬂlkHEﬁ (Fag 11ddVe KN@tWeryﬁWﬁ gée(Flg 14B) PKN
P2 N B 00U O PSR SURTIB, PPy et v
t r egifeean flustebtencea nﬁmasnopy. Hidgaggahevambinentederieativos of RIKNbeta were

roach to identify_ PK d t d . .
Oy okl SAE A Tk g RS SR iation,cxprsson
pr ot {2-FEA AbddIetollowed b
grQQ?%Xeﬁﬁﬂﬁghﬁgiﬁ%ﬁgsgﬁgﬁgctegﬁ&ﬁ?wprN eta specf?ﬁo owee by an

GBFHIC- nmtjngagecl antiAioyse Gnishoalys FiMAcelhst wefeesomnteestiiped by labelling the

transie expressi on. of. si \.in HeLaB cells; WO

200%PHE @C'&tﬁ"}%ﬁgﬁ?@l @%dng Fig. 7 shows

phot ogr aphs of human prostate cells and human prostate

cancer cells upon hybridisation using protein kinase
Fig. 1Nﬁ1po%saa @Qﬁén’?a%ﬁsl% 0t ARASSE 56 %‘ Fa%?o? ﬁ%m@& QREwationl & th8 PI 3-kinase

I agram plctlng the vo primry tunors
pathway.aBroowth Ifmd:tmpstnmﬂamt aft eells Ueads to moithekion ©if lpitt mnate receptors at the

dlfferent isNA constructs_ (F
cell pepibeanenyhichdn fgmn atocke with a

as PI 3-kinase. The tumor supptressor PTEN interferes with PI 3-kinase mediated downstream

dgactlvatg 1ntracg u?% 51gna111ng molecules such

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.



| ynph node netastases in an orthotopic prostate tunor
nmodel using two different si RNA constructs (Fig. 8B),
wa@pa4phordgr aphs of prostate and | ynph nodes i PCEEP2003/008876
orthot.opic prostate tunor nodel using control siRNA
(Fig. 8Cl) and a protein kinasg N beta specific siRNA
construct (Fig. 8C2); Fig. 9 shows a Wstern-bl ot
anal ysis of different protein kinase N beta . . .
The gy ¢o) anattonef Bigd2 taBigr 5 1sdsqugsed; B snase fegll fpgprgsction with the following
dard phosphoryl ati on substrate upon transient
expression in HeLa cells and anti-protein kinase N
beta anti body (anti-PK) for detecting the relative
. expression levels of, the kinase_.detjvative Fjg. 9A),
Fig. § sheivs gt fereqes by Fngiesl SXarasoR P& s/ %Iraj%i(’el rotein
ki nase N beta derivatives using an anti body specific
for the phosphorylated form of protein kinase N beta )
(A) $RINA nBiculaandera gentreted thiycpromeparSém2adiiven expression of target specific

various protein kipase N beta derjvatives us Fi Q.
sequieses (Eorgplaizotehistls RATyESIoaPh TP BNtoiiR Bo P sifee and roverse
comffleRRABrPRBERd Bk ¥Pby 185ndr @O%A%Cht Opb® BlahRiiptibB RN As are likely
xpression |l evels thereof in La cells and a gel
to foamaloyblesstrehd¢dneRPAompleoulps.at i on of the protein kinase
N beta derivatives (Fig. 10B); Fig. 11 shows the
results of imrunoprecipitati on assays to detect
(B) PSRRI L&IcES Bf RkgddDEied foriIRNAr @pesssionr Cofrédpehding sequence were
ki nase N'beta detecting the phosphorylated form
introdhegdeinfo dxpresyidstvestarstriagyingibe Uﬁ'r*g promotyr eessetie
i ncorporation of 32P-1abell ed phosphate by
aut or adi ography (Fig. 11B). To ensure that conparable
(C) BRRsNSsiRNAPKNiedston & ecll BrowaR Rind ipfolifemtivr.sPenstiuei (see above) were
i mmune precipitates the filter shown _in Flgt; 1 1A was

trangienshiotetessers byigranpfeetinn infalalt selimior BN WiRfergacg-cxperiments. Cells
e - Rl i
werd bhyedod 8 1l 8 U4 PR o Subtegily AR (500007l per welh on
“magigRressi The effe@nsfoRNAcnsrferaiceion the rapesdion beterrésponding genes was
sanpl es that were tre t?d with LY, 94002 for diffErent . .
analyfoRey PR BORRP RS T e iR Gter g ongpatizel. BiGilsion of iRNA
d TR iaROC8E JrswihabRlhfligdlO(right panel), whereas
tmg@%%??m%?ﬁa?agﬁﬁg%wt%e Pla1 3- ki ngése I nhi bi t%_r . (n'_% g.p : )
expréSiahofisiRM& spetifititoeplidbiteiand aRilbets savatelyi disigebed the behaviour of
activities of, vari.qus recoppbi na PKNbeta derivatives
Hel gBegagyith qrhm?%ﬁémg&%f@%@ .pa?ﬁgs'cel | s expressing the
respective reconbinant proteins had been treated with
he PI 3-kinase inhibitor LY294002 prior to

exan’é)f}gsp

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



lysis for the indicated tinmes. Fig. 14 shows a pena

of pictures, whereby the cellular distribution of PKN
whedoa/0s99d3 deri vati ves thereof such as PKN betBCT/EP2003/008876

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

14B), PKN beta derivative KE3Fig. 14C) and PKN beta

deltaN (Fig. 14D) was investigated by confocal

e PR 1 RSP PEEIPChRIES AT SFOTE Y RS PRsLumgef concentrated
complEkdf %%hlsﬁlofcga@d:lﬁhd i b drBin-frdXinBGuANE &%m@a&hblezamegmm. The total

Xpression e reconbi nant proteins was detecte

trandfsctios ivobpmanwan 100 HAfarvelld pliyedfinl Q6owelts g Hhml for cells in 10 cm plates.

Fl TC..conj ugat ed. anti - guuse, antibody. The cel] re
The g@ﬁhllg‘%s%%%ﬁ%tﬁatw W%@% fonb'?‘t ;f.%m? CC%%P%I’%% gy aﬁeﬁ 3 pet Sity; the GeneBloc
concéhitdtionho dratedif@hioé:PeAmett. 9. 1 shows a schematic
representation of growh factor induced activation of

Cultivated REllSwkiertagsinatedtanddprvested flipwing soppiagitha i msinaffest by medium.

ells | eads activation 1t held ¢ t t :
wasSlset S RS S YR EABLRAEF S8 B e petc s
resusRAdRCIdnYdbAng He'call @lbbRdndSiohias td bgind@llgted! es such

as Pl 3-kinase. The tunor supptressor PTEN interferes

with PI 3-kinase nedi ated downstream responses and
ensures that act. ' 0 IS akdds
Detc AT, s RV Abls sl AR 18AG BEaR R dalyiid
i nhi bitor of Pl 3-kinase. One of the known downstream
- genes of Pl 3-Kis nlOR_(manmmalian target of .
The Rah g eslisrappiceisd e AOBELlS e potased ?ﬂﬂ‘ E%&f@émsmg&w [gyisorb RNA HTS
ARG i . .
Invol ved in e regulation of cell proliferation, cell
96 kﬂﬁ@kﬁ%&gﬂ&%ﬁg fli%eflﬂ'g mﬁbﬁoﬁ%@m BFt)a m@A?’ex?rés&on was detected by real
timeSRITPICRa{ Tagnin) e sid nsines p0 hM PKNheth & poimer, r300a8M £ 8beta 3” primer
and migration. X are indi,cating do tli a effe%.tors . .
and §0§1 wM ot e BEDihetas AaBIPAFDE Ay Teciit, BDSlGon atiegpaption was carried out in
50 p@gﬁ&i iagstaﬁgdo?ﬂ tIREABD PRI 700 JRERE] deeciR{(AppRAd Biosystems) according

avi o cancer cells. This class of effector _ .
to theohemficarerbinshructions funderttbe fallowing cerahitidng: ¥REC feradthimins 95°C for 10

) likely to re ent er, drug taggets than nore
mln,?fgﬁgw 'é}‘r?io P&‘fl@se‘?él%sssﬁ’e At g@ﬁﬁf’é‘«l m“g?tr@ eéjt hey have
fewer pleiotropic effects. WO 2004/019973
PCT/ EP2003/ 008876 31 The subject matter of Fig. 2 to
In viirg grévthominatrigd eatrin. nore detail in connection with
the followng exanples. Fig. 6 shows interference by
transi ent expression of siRNA in HeLaB cells. (A

PC3deR\verDir&6tel SEtHE BT UANOAGIR6H DYISO oot esedéd)bn Matrigel. If cells were
dri ven expression of target specific,  sequences

trnagfeaed praviougdpispeding ol yeredramsiccisley il Gopelogion fgypginized 48h post
transzf‘%ét{'(r)%.r TRE Daifs PO o BN 18 Pedium 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-



conpl enentary sequences |inked by 12-ner poly A

stretch. Upon transcription RNAs are likely to form
walouloes9ss r anded si RNA nol ecul es. (B) Tenpl at ePCT/EP2003/008876

sequences of targeted genes for si RNA expression.

Correspondi ng sequence were i3groduced into

expr essi on vectors carrying the U6+2 pronoter

e GR33RIA S e SRl AR TR DB P TR e b

ontotA@ﬁﬁétﬁQtd%eéﬁ_g;s%§ﬁ@Uby transfection in HeLaB cells
Interference experinents. Cells were

harvest ed 48 hour after transfected and subsequently
Dat seeded (80000 cells per well) on "matrigel" gel. The
“%?? &1 of RNA interference on the expression of
correspondi ng genes was anal yzed by assayi ng
transfected cells for growh/proliferation on )
Rawndate | were. ar@iofzpés@nwcﬁ tRNAeneghipe sefivars WMieparrd SHige v4.0. The

1ntel%hftg$g g%c% nrobe Lab §S|C gar%éul X\%qﬁ&f%{geng%?) hd %brbﬁﬁ %es{?gﬁ? Io}”perfect match

ohgd?iﬁbh@h@es&%ﬁﬁfaﬁi&/todhﬁﬁlﬂfch%ﬁigbﬁl&lé@ﬁhwa@wgedfoveﬂ-ﬁha& of 16 to 20 probe
growh on matrigel (mddle and rj ght panel S).. npl e
palraeonvamdma ® Qnedraveeribdkhe average differencs r@dorﬁlmﬁﬁ Is proportional to the

{
s 5§ RSO o SFAE e OB ety A Hlt 1o e e
value Welfore ecbnparisd2 KFOM! cliappts Mexd waleulatédi gding she Affymetrix software by
nodi ficatjon) _ containing, 10 %fetal calf ser gn g{
pairyjisht GRaFIROR 56 G/ intepsiiay oAngessRending, prahy H@rsn@)o experiment and
¢
e 5E5E 1 S UEES SRIEL BRI OA MR AR o gt
absodnat icaltd (IrdnlsmIdSls saibedmt aam@ina@; of @cdsamti inean expeofreot)aanidndifference calls

(abu(lsliar\gﬁ @E A : 1;61S ne @ép%ﬂﬁ o Icggﬁ))arfgg@ Ergg%ng tﬁ;@f&%ﬁg‘f marginal increase,
no %a&ﬁ% g%a?%nﬁlodéc?&asm«a%%@ég OJIQe%ﬁl?ts Rield E7RR3/10 03RS 0ft3Excel (absolute

rer s | nst ructi ons. GeneBl ocs were
call,tdiffersheceall flyf ciduge)gnp fdieftask ddbipke soinodtit abserigealls or a no change

conpl.ex eB n serumfree medi umto
call 3’8%%5‘1 eéié’l‘?én}é‘? {518%@83%#3' &‘r‘f& o“‘thﬁﬁ1 “transfection

vol une was 100 gl for cells plated in 96 wells and 10

m for cells in 10 cmplates. The final lipid
Animghstudiesati on was 0.8 to 1.2 gg/nl dependi ng on cell

density; the GeneBloc concentration is indicated in

each experinent. Cultivated cells were trypsinated and

The har Viest @gefidlchBWve sér@npicd chﬁf&:@pdrfdyr[gsm é?obédtaﬂoyatory Practice for
medi um Washi ng procedures (PBS; Centri fu%atl

Nong}inipgl LaboviqsiyS tadies %Tei’eaeawaﬂorﬁb RhfeyEoodrgd dupe dhdmigistration and in

accordance with the German animal protection law as legal basis.

Male Shoe:NMRI-nuw/nu mice (Tierzucht Schénwalde GmbH) maintained under SPF conditions
(Laminar air flow equipment, Scantainer, Scanbur) served as recipients for the human prostate
carcinoma cells. The animals, aged 6-8 weeks and weighing 28-30g, were inoculated
2x10%0,03ml tumor cells into both, the left dorsolateral lobe of the prostatic gland (iprost;
Orthotopic) or the tip of the Lobus lateralis sinister of the liver (ihep; Ectopic). For this purpose,
the mice received a total body anaesthesia using a mixture of Ketanest (Parke-Davis GmbH) and
Rompun (Bayer Vital GmbH) 80:1 with dosages of 100mg/kg and 5mg/kg, respectively.

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



resuspended consi dering the cell nunber and volune to

be inocul ated. Determ nation of the relative anmounts
Wo@RoORNIITEVel s by Taqgman anal ysis. The RNA of PE€I/EB2003/008876

transfected in 96-wells was isolated and purified

using the Invisorb RNA HTS 9@4kit (InVitek GrbH,

Berlin). Inhibition of PKN beta nRNA expressi on was

oSO A el b o G PR SRR el o
and @BAuGRP 2PN Atnd BS RENReFa phadtTafedletbmdraeatibanswab the prostatic gland
[ abel | éd. The reaction was carried out in 50 gl and

was wissalized. Bie omtietome cpiRichiengenioteygé ith tethsl of a magnifying glas and

oy o2 Rk SSRCHOmghT s PRRYD I e nects

(BecBR Mifkin®2§ A1 alihiniBirationf olak Ovededsful 46bsemdhgsa afiarkéd bleb at the
- sec at 95C and 1 min at 60C. In vitro growth on .
inocwlation gjist Thawourd vaszlased by syiereameicdalPee Ricgdibe, Hypnz Hiltner GmbH)

LY294002 o - . | o
oA ORI S b e s i
Wouhtl aggihe qiRdsapldsh Sprtieflaoter,aBdictsdpns AG)z edvet&h theslesion. During the

transfection. The cells were e‘ga_shed i n pedium an .
postsagigalcphiane Sequpmalsaveremapaned 19 vmed cayirgue ntil the complete
Ne! - ot i ! a5 € "RRhLFES RAGhent
waki téﬁﬁ}'x@%ﬁeaglﬁﬁ%ﬁglw%i %ﬁ%léi%pf | gﬁba?i on for 24 to - %I‘Ollps
cons&8nf EhSU0gHeMAR par groupkeanh.aTh&x weagnndpectad i suncessively inclusive of
" an_Axi ocam canera . ed to a i Quert 0. s .
protepoligs le Jendins, SEpift W%&c&w MgtTa bl snith Speapidiiten GmbH) is
' %’rﬂﬁf?gﬂ%t&q WSidtred BT, BofBNA Tiditum.
adm%%?%fow%ﬁ%\%aﬁg manu acturérs propéf:ol. ?n t he
final step precipitated total RNA was resuspended in
Invisorb lysis buffer and purified using the Invisorb
Evalugfignge| | -RNA kit (INVITEK). Biotin WO 2004/ 019973
PCT/ EP2003/ 008876 33 | abel ed cRNA was prepared

follow ng Affynmetrix protocols and 159 cRNA were
To rhedive thiezethal dnsage Agvo) ibedy mseighsnwers jsgistareden tpstreatient days. At the

apal ysi s dat.a. wer e.ana [
sam ’i’?@y Icf)n E%&%%flgrw F?Pg%\m;{%f g%rlekbi)ng%t @I 1fe 7d fhfluences of treatment
modhﬁlﬁ@ﬂﬁlithngﬁleeﬁ%ﬁiﬁﬁpbe set is calculated as

difference of the hybridization signal of perfect

mat ch ol i gonucl eoti des conpared to m smatch

| i gopucl eotid aver ne\. sgt »of t ;
Blodl RRRRELT L AR SRIRS 5o 28, 14, 28 and 35! G licing). Blood was
dravayV £6@08e Girfifat vemcss e shomtabrasestheszar apmal (Rinthlylether, Otto Fischar

t he .
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.



abundance of a transcript. Total signal intensities of

different arrays were scaled to the sane value before
waeeowparssdn. Fol d changes were cal cul at ed usi nBCT/BB2003/008876

Affymetrix software by pairw se conparison of the

intensities of correspondi ng @obe pairs from

experinment and baseline arrays. Using decision

matri ces described by Affynmetrix the software al so

generates absolute calls (transcript is absent,

For W(Qbﬁl@él Qhal{Xie SRfpldsNoARu@yP alskwaRNti)e. r6lstatef fuﬁ{cﬁ‘nﬁlﬁd lymph node
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difference call, fold change) and f||tered AII pr obe
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the Food and Drug Administration and in accordance
with the German animal protection | aw as | egal basis.
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tal ne under F co tions Lam nar air flow
equi pnment, Scantai ner, Scanbur) served as recipients
for the human prostate carcinoma cells. The ani mals,
aged 6-8 weeks and wei ghi ng 28-30g, were inocul ated
/ i | downstream drug targets
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deve\lf ht GFYdn %d}caﬁ‘iehﬁ Qﬂséﬁgl%sﬁf: abBREDTtkg MIEbusTHAK G the particular

spectively. Followi ng the thorough sterilizati on of
targett lielinkexdtto aliffdrentyotberpatveryanr dwe fositopositien witlinitkgisigaalling pathway is
2004/ 199 PCT/ 003/ 00887 34 thro
linkeghtooFHEDEE R I%H&C?ﬁe@aeﬁ%%%% 135 Se§t A %Ba“ﬁe%ﬁd iggation, growth

tran@:ﬁfdﬂe o%foslsh%eﬂr@/@lét DNA Gbpetdan@ it R8s fin Mg azb;@Lﬁf PI 3 kinase, any
é)y means of "a pair of tweezers and a cotton
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s 131 SR 58 GG MO 0 Rl OpBl BLTRA kbRl ot
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Di cki nson). An admi nistration was successful observing
a marked bleb at the inoculation site. The wound was

The élhrrgﬁpmqgnt%%g HES LG tha wlRPMEESH A% e AVZ3 Kdabd Phthway further

possible drug targets apart from mTOR are involved, which are specific for controlling the
phenomena of metastasis and migration and thus tumorigenesis. In the pharmaceutical industry it
has been found that rapamycin, sold under the trade name of Rapamune is suitable to inhibit
metastasis and migration. This confirms the suitability of the strategy to address downstream

drug targets.
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Example 3: Identification of PKN beta as downstream drug target within the PI 3-kinase
pathway

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

confirmed using real time RT-PCR Taqman assay. pl10 was used as a non-differential
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The result thereof is shown in Fig. 4. From Fig. 4 as particularly advantageous antisense

oligonucleotides GeneBlocs 70210 and 70211 were selected for further studies.

In connection with the GeneBloc as used herein in the various examples it is to be noted that
they are all third generation antisense oligonucleotide as specified herein which means, as also
obvious from table 1, that the upper case letters represent the deoxyribonucleotides which were

linked through a phosphorothioate rather than a phosphordiester linkage
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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



In connection therewith it is to be noted that the PC3
cells were grown on matrigel and taken this as a
woneel1®yst em which is close to the in vivo enrCT/BPIDB3I008876
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PC3 cells were transfected with different GeneBl oc
concentrations as described and nRNA |evels were
determ ned 24hrs post transfection using Tagman assays
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prinmer and 100nM probe for human -actin. nRNA | evel s
In ordértoSHraRe & ipF&eint Bnhdete HRA! isaf hilifiblecditrend drﬁ%‘i’é’r@étsof the PI 3-
are shown relative to GBC (cells transfected wt
klnasgm&vmyofbe @@ntplarﬁcylarlwelvwﬁsgﬁous GeaeBlots asobihingd fom example 4 were

o 54 i L B S5 PRl BB S e o

surro@Bte anS®J eatiad siows the fnﬁéi@'tas&i Ml @%aratich BEHANREE b heMekpective cell. A
the GeneBl oc as used herein in the vari ous examples It

more;j epnflyeegrawtheel thegells isakerapseamindicatipn éh@@éhﬁéﬁ' aggsis and migration
behaﬁgﬁll & Hl%?ea8+d %fk LIFOQX% ﬁ{% i 38& %Jag o%eE ?lﬁ gg\-‘ég%%rsmnal structure

neans, “as a v ous romtab
prov1da$5ylt}ﬁatms(hge1[epr esent the deoxyri bonucl eot i des whi ch
were |inked through a phosphorothioate rather than a
phosphor di ester |inkage WO 2004/ 019973

PC3 EP o) %&9%@(? gﬁd %@edE?tHnemJamg?l/na S ibh ? %ré%ki WS monitored.

['ocs "use eir alias es rela
mRNtAtm'as isatayet fromcinedlicueicoftthanells seeded aemumgebarahmalysed using Tagman
structured characterjstics GeneBloc No Alias
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vl R ER SRS G 8 st ARG 268 2 P03 cols and o

pl10Bkpbetia GEaeBlod 3s Ghed @b atpgatCAGMAAGT foy gagithdn eﬂtﬁc&ﬁular matrix. Specific
PKNbet a: 2322L23 0 gcagt caAACACCTCTtcctctg 70

10
growk apubision 0is 43hpwnoby setwe sy EoTwhAeE cells treziggd mth PKN beta specific

Geneﬁlﬁ\éb%ﬁojbr%ﬁgil varshE A rg:mgs%%{%%ﬁgtatched 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



70671 PKNbeta: 183L21 0 cuucucGCAGTACAGgcucuc 70676

PKNbet a: 1034L21 4 caagacGCTTGIGCAcgttta 70677
w@kibe1®7d1784L21 4 tcagagCTTAGITGGcgtt gt The RET/EP283/008876

GeneBl ocs correspond to the followng SEQ ID. Nos:

70669: SEQ ID. No. 3 70670: 4EQ ID. No. 4 24536:

SEQ ID. No. 5 24537: SEQ ID. No. 6 24538: SEQ 1ID.

oo 508 e B 29907 Bk Sy g
to foBEQoubIB-strifaded1sPRMA 120181619973 PCT/ EP2003/ 008876 39

In addition it is to be noted that any of the "t"
above are actually "u" given the fact that the above
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respeédéivelytin vige $amweckectimvaonsfucp rotheistRINAndesizndd bgetimst ke mRINA sequence of

PRNhINLEY Eoshralr o ez JRetont Tuees (Bl Weieriie SRl Ry e of targeted
gene? Y6 SRR é%?é&e@gibﬂ VREY Ritb88RAUR0 GRPREBLIOE Sedsts R AR B U6+2 promoter

romexanple 4 were wused in a natrigel based growth
cassadbeper i ment. The matrigel growth experinent is taken as

a surrogate nodel which shows the netastasis and

m gration behaviour of the respective cell. A nore

The Codnbinte tware OWahsi&ftlyt Represdelis by Strhmf@foASIindd HeLaB cells for RNAI
i ndication that thei'r netastasis and mgration

interfeagnes iewparirnents. {calls aseahamesitd 48 howeftehizsanséicted and subsequently seeded

' re over .t.he three-di-nensi.onal uct.ur.e rovi,ded .
(000 ERE R hhorn HASERCTTE "SRR e, BN HitFonds!, S (B8 Coppression of
corré3portiid igg@ds A8s dlﬂﬁl?tédoﬁsi REEYiY GehdTened cBI ifdrog®fkth/proliferation on

MRNA was i solated froman al |§uot of the cells seeded

matriggl. néxnresgion ahaikha theestedutol REENabahmo affshpn(HekaB cell growth on
matr%%g @9%1% 8%@% ﬁk%g&%eés@or{%mssps&%qg rpq i@beega L4 PR Nbeta severely

disturbed the behaviour of HeL.aB growth on matrigel (middle and right panels).

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

of the disease and disease conditions as disclosed herein.

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

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

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

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

specimens were treated with proteinase K and acetylated. Nucleic acid probes were double-
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2004/ 019973 PCT/ EP2003/ 008876 40 conpl ement ary
sequences linked by 12-mer poly A stretch. Upon

tr cry pt.ion RNAs are |ikel to f.qrm doubl e-stranded .
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pllObeta and PTEN were used as positive and negative

control, respectively in the same vector construct as
ThiSt@iémﬁleFdﬂAretﬁé@f b &g gzenn stelidonniRN ve eipiegnate ogthotopic prostate tumor
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_vectors carrying the U6+2 pronoter cassette. The
depigieshistign 84 iwefle transiently expressed by transfection
into HeLaB cells for RNAI interference experinents.
Cells were harvested 48 hour after transfected and
In the dbxgemueFigy 8dethd @dlunSaGiinaglthmopedeterabihgd andescribed in example 1,
. matrigel. The effect of RNA inferference on the .
in ane@(ﬁwggg¢ Bresfe mélarrr%%dﬁgﬁwﬁ ge 5@@@%@% reqyged ysipe pyy of the following
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As negative conirol siRNA against p110-o subunit was used and as positive control siRNA
against p110-p subunit. The positive control thus addresses the upstream regulator of protein

kinase N beta PTEN.

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

nodes whereby caudal lymph nodes are closest to the prostate and mediastinal lymph nodes are
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10 mM DTT) containing 50% formam de. The result of the

in situ hybridisation is depicted in Fig. 7. Using
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ridisation of prostate'tunor the glands are
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a) kinase domain comprising amino acids 535-889;

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

d) kinase domain having a mutation at position 588 from lysine to glutamic acid;
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PCT/ EP2@034r012887b(TA 8rae SIEE7dB s taadhct to t he

i npl antation tunor. As in the case of the primary

tunor, the si RNA constructs were obviously

successful |y reduci ng_t he nmRNA coding faor protein

ki nas KplblengthawmddtyphBENbe@weolagle (f8%agrne acidPune

(Fig. 8B). Positive and negative controls were as

di scussed in connection with the reduction of primary
T BEve! S S80S Runleny soSiedih St Bl PRy proresion was
detevined B¢ Veéstaalbllot @ays0eEHeth detl eR¥REtSaSing AE anti-PKD&Rtd atibody.

si RNA nol ecul es froma polynerase 111 U6 pronoter.

"~ Apart fromthese results, a clear phenotypic analysis

as depicted in Fig. 8Cl and Fig. 8C2 shows that upon )

The gpalyslenal pntiof KNhetat ariisera peas ogenefatachafter Ryrexmassiteyghe C-terminal

N . . . . n .
ol p 8P (RIETRRN ERIBE th MR, B LS ERod Fygpuont was gel-purified
fronsitlsih Hodite rebwtted Admoat@trated abt@din@@d staddr@procedures.

present in the tissue treated with si RNA as depicted

in Fig. 8C2. Exanple 9: Functional characterisation of
the protein kinase N beta This exanple is related to

Proteinekinasa A pefiadias diemodesies tosAPConpe kingsomelgsules amdts cpfalytic domain at
. r . i- | i . . .
e G AT GBS GFUL a 8kBEs bRl prcomine reside i
activiatiofi tlospnef therdatdyticdsmain abatdieeds toobe plicspRoryldtddfs endymatic activity.
beta .on its kinase activity and_on the regul ation

¢ f .
Duej the higth geusexvation; ¢ thip, jhrptiam Aed e fisendrigeango &%ﬁ@m@xt in the
activiiiBh %dl}), ﬁ%@?@sﬁobﬁ{iﬁ?@@%ﬁ?ﬁ ﬁsiﬁ%@ 208NBIEEH Bmercial sources.

al so a artia ematically in
The FéespectB€ antibddiehareanferred & adanieBt-FREsinr Eige? andigs adi-PHeAGC kinase in

Flgvlvlol d type sequence as

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



di scl osed herein: a) kinase domain conprising am no

acids 535-889; b) AN conprising am no acids 288-889;
W@ Rookion®ms®e domai n having a nutation at positi oPCHBB2003/008876

fromlysine to arginine; d) kinase domain having a
mut ati on at, position 588 fromddysine to glutamc aci
WO 2004/ 019973 PCT/ EP2003/ 008876 43 e) derivatives

The{?ﬂB 1o YaSu 5%’%&5& ving nutations at the

d,
of

(AGC activation | oop consensus)
Wi th the threom ne residue at amno acid position 718

bei ng ei ther changed to al ani ne (TA718) or to aspartic
Protéin' 14 N Ol dEhatRe! 0 (TD718 or TE/18); and 1) Tull|Activi
ro 2Fﬁng%l e Pdtype PKNbeta nmol ecul e (889 ami no acids). v
Fuu&%@gﬁcapcullvc IIagHEHlb Wl € lldeIEHlly EplEbbEUl #+*

Wells. Their relative expression was determ ned

. by West er n- bl ot anal ysi, s
Kinagdofrein cpioRpeing 28HES %%663/5.3 pol ycl onal anti - PKNbet

anti serum was gener ated after over expr essi ng the

la cell extracts using

AN comtpeisingraatino acilna8&88QUs (609-889) of PKNbeta in E. col
The respective protein fragnment was gel-purified fr

Kinasé @bhiginOnavixt b @butati@c av positfbrafgs Gronchsineab extgiaomofR
to standard procedures. Protein kinase N beta has

588)honol ogi es to AGC-type kinase nolecules inits
catalytic domain at the Ctermnus. The famly of

K] T r Thr :
i TR 1 e, e e e e R ci
(KEg®8gmi n that needs to be phosphoryl at ed for enzymatic

activity. Due the high conservation of this threoni

%
ne

ho
AT IIU U.\JI \¥ | \JUIIL CI\L l II l IIC

TAT4%tivation I oop, anti-phospho antibodies against thi
Site are available from comercial sources. The

and—-the currnnndnng A A ot Ay

U)l

TD71&ep&E71&e anti bodies are referred to as ani t - P*- PRK| ™!

in Fig. 9 and as anti-P*-AGC kinase in Fig. 10 MPB

is nyelin basic protein which is a standard in vitro
phosphoryl ati on substrate. WO 2004/ 019973

* PCF|-gR203/ 008876 44 The following results were
obtai ned: Protein kinase N beta derivative Activity

- ; inactive

I: 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

using MPB as a standard phosphorylation substrate upon transient overexpression in HelLa 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.

their activities




Full length wt ++* Kinase domain conprising am no

aci ds 535-889 +* AN conprising am no acids 288-889 -*
wEmwaseddbmai n having a nutation at position 5S5BEI/EPZN3/008876

lysine to arginine (KR 588) -* Kinase donain having

a nmutation at position 588 frddh|lysine to glutamic

acid (KE 588) -* TA718 -* TD718 or TE718 -* ! * +

{@ACE = 4.4 RACL | Lo " hypar,.acti Lon” .
The gg%e}rn\c/ﬁeé tegl sth%tln{eh% nfn‘ge%%cﬁ advfegl g?(%cg%ﬁg dk@?égmé{%% a?,rédgﬁgosphorylatlon at
positintt 8 ve pre-reqoishey fok PRaGem KiMiegativian dHBRbadas 8% )concluded from

.The results are depicted in Fig. 9. Fig. 9A shows a
the ipabnlity p4Ithe AN version 15 eqtane kinase.chey riermes sufficisat.alhe data also indicates

[ [ ies __using. s.a, . .
that FEN gt%d\égﬁsog%? oﬁagﬁag%?%ﬁ&%%ét f%at 15%0%“&??9121 i instead, requires
phosphayRKph &Fnothet Rirtded Molelules sincédshambiadeeddfadthz KROTS mutant protein

Fig. 9A apart fromthe full-length protein kinase N
retaigsginespharylatipreatigaskios 718omain in its ot herwi se wil dtype
formis active in phosphorylating MPB. Using the sane
protein kinase N beta derivatives it can be observed
that except the derivative conprising kinase domain
having the nutation T/A at position 718, all other
Examdplei Mat Chaactettizatiba pé fulllengthaPK™Nbptaosphor yl at ed
regardl ess of their further intrinsic activities. WO
2004/ 019973 PCT/ EP2003/ 008876 45 The data indicates

that the presence qf a functional,K kinase domain and )
In-orderofomghie autgiongof fgeionsloming gcidresidnes. olepraiesn kimsse N beta in the

t r i L . . .
ot s SR AP ARTGARINL N Rlmth SR B oo shown i
figuressl(pard Nlase, they are not sufficient. The data al so

i ndicates that PKNbeta does not autophosphoryl ate at

am no acid 718, but instead, requires phosphoryl ation

by anot her ki nase ml ecyl e, since the kinase defective
For @R@%@nﬁu&’ﬁn]fmb‘ieoﬁ%t%ty PeEAReD i sYier yacambiangHA- or Myc-tagged

PKNB&S | detiPhtivéd &ransiently expressed in HeLa or COS-7 cells. The smaller kinase domain
derivative served as a control. The cell extracts containing the recombinant versions of protein
kinase N beta were probed in parallel with anti-protein kinase N-beta antibody (Fig. 10A) as
described in example 9 to demonstrate comparable expression levels, and an anti-phospho AGC
site antibody (also referred to as anti-P*-AGC-kinase) (Fig. 10B) to show the different degree of

phosphorylation of the protein kinase N beta derivatives in vivo.

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

of protein kinase N beta for HTS assays

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



Exanpl e 10: Characterization of full |ength PKNbeta
I n-order to anal yse nmutations of functional am no acid

wo e@idu®s3 of protein kinase N beta in the conPEREPD3/008876
the full length nolecule, the follow ng experinents
were carried out as shown in 4bigures 10 and 11: For
measuring the kinase activity of PKNbeta in vitro,

s SERTRRERLo e e h RS o LB SBHAR) BB sos a0 i

11B)shal I er kinase domain derivative served as a control
The cell extracts containing the reconbi nant versions
of protein Kkinase N beta were probed in parallel wth
anti-protein kinase N-beta antibody (Fig. 10A) as
The steendt haJédf the ievaums| mecgpitaiemmmubaméwdg npiag &/IeGSK3 fusion protein
expression.levels, and an anti-phospho .A site
(oI, TS ey Ers  PhafisPlula TRBAS e pRay of 200 w raTP.
The fdatifon ABhrd Fas b@dye(gmtlgilaﬁlﬁ@z@ﬁby demos @radient SDS-PAGE and Western
hosphoryl ati on of the protein kinase N b

eta
blotting sy thyentiirhospho GSEEIpBR antitodypiictbNigngling Tesmology) (Fig. 114).

e R oh L 0N ] SR DLl e s

of cohipaibld AnKiMESEPIANBEN protésivs frothk késbyctivefimptuat ratipiitarag®ig. 11C).

N beta for HTS assays The PKNbet a-derived nol ecul es

were i nmune-precipitated fromthe cell extracts shown

in Figure 10 by using anti-tag antibodies. The inmmune i
The ppesificitiyt eff the ineyitrovehoRphpraletiorn seactiprsd wag kpnisplégd by analyzing kinase

I ., 1996) and dij.vi ded | I f .
ceteciye R (o Ryl M8 AT bR G, ¥ bove) i paratiel 1o
activéyhgéinat e, 4 mM MgC12 and gamma 32P-ATP in a buffered

solution for 10 mn at roomtenperature. In addition,

phosphat ase i nhibitors and inhibitors agai nst

unspecifically acting kinases were added as in L
The lark phsiknaltin gpse of tlonBA myfebepwariant ahansino agidh Ddcatinratein kinase N beta

othergvg%zg hn@% %B%/A%I;lby\eg ao‘%ﬁ%gﬁ{%g’tg q\[{n';fezﬂog’ét? Q@cﬁZa?%seﬁlgt this amino acid

di"og er separating
residi€RGhded the pekitidBofphodfitor ARforPdétEctédbgthe ahfiBydy (Higure 10B). The fact

second half of the i Mmune precipitates S incuﬁgteq )
that e kingsqyglefpnicyrmanty, {K&n oh rIgl.f\ @Htath@é}s}Aﬁgvghéql 18 0 and Fig. 9,
respe-gﬁ%ig)ﬁ L&%os%oﬁlgﬁ&ﬁ?@grsﬂ?qm@&@ uhe 1 @5Ent 71818 not a substrate for

presénce he reaction m xture was
autophobsiegyiation. \R alnalapathdr kina®-ih@Re gelbdiesitbe SBPpoR¥iGIE fanghosphorylation

Western Dblotting usi t he. anti - phospho GSK3al pha

of thig ftte; %%%Fefpt%ﬁ(ls? @H%Sﬂﬁ@ca@ logy) (Fig. 11A). The
filter was then stripped and re-probed with
anti - PKNbeta anti serumto confirmthe presence

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.



of conparabl e anmounts of PKNbeta proteins in the

respective imune precipitates (Fig. 11C. The
wa@p@gioitoes ty of the in vitro phosphoryl ati on rREIVEPZINF008876

was controlled by anal yzing ki nase defective variants

(e.g. containing nmutations in4fhe ATP binding site,.

see above) in parallel to active protein. The | ack of

signal, in case t he .TA.mut at i je t ' )
o i B3 R 5, R AL A PR NGB g ot
a forfodt Whlc@NafolsWhe Qévaen@ 6O bRIENKIMAE &N dethehlbithdiiamt £high throughput
that this amno acid residue is indeed the position
systemf phosphoryl ati on detected by the anti body (Figure
10B). The fact that the kinase deficient variants (KE
In a fist 466, thet suii fabitityaef shanwradioactyescreedingrfgrimitg wag determined, whereby the

. respecti,vel re phosphoryl at e t this.site .. .
variop§ grindunask Y Der BERRRS A gaty fsold ik iegtion, pith example 10,
' iRBlcn@bstaNO IR shbshatamhy) fbhexample, be MBP
Wereglg%cfsﬁﬂﬁg%m%g}h%%%%ﬂgi bl e fsét_r_ phospﬁor yl ati oﬁn_ of ﬁﬁi ) >
a GSH3 geptidee mtish RDKpi¢adlyainpoekilistde 0B ath ghidebtle camjes osuch rgsnpgarose- or

this . experinent jn _canbinatjaon_ wit e . I
sephiyors, PR a8 P A obr s BP0 B B S8 TR e 114, the
substfdt0 35 £ ¥R Rphdd fiked ol Barkmiypie.- TieOiss kdve ifdicates that all of the
protein kinase N beta activity; all nutat,ions teﬁt ed

various assays using @iffevashtnsatephddnaer Y| hetp ofieriistivese gaiuply Goptained said

.ap inactiye i, nase - 1135 j r ;
e ot B 5 o AR LB MR p2a PR i s ot
in ex@fPIEG WA siitdblle &NYhaapiaslate tie siibsrate) VRt phosplasylated substrate in the
di scl osed herein is a protein kinase N beta hei ng
presqphoasshsyletectsd baranpabiosnher074 8 alpha gnilady (menfgned above).
t hereof, including the derivative which conprises the
ki nase donmain only as described herein. The data
further,.indicates,;. t:
To dE IS b b Al bl I rCRRIS dagfe coneh
radidaBiNd Epgodthosaheititdbuton payallehmathiedl &f thasmmroleguedigifates using the
since the kinase defective KE588 tant prote

[ n
MBE as aiphgsphpﬁ@gtmﬁgaptﬁtp.&pedﬁf 1589 o4 g ag@&y can be taken from the
200 9 . 32p
enof3 G4 TG ETHEABUN s 340 b G455 on
incofpetaionAAs ben Bela@herbn Rignresal 1fAoamt 1 Bytthe fulldlehghusvitdiype protein kinase

b b B S B SR ) A1 o) B Baroma iy

loLaRI Ll i@ NY)-wadi RaGtdd KithCthe enil NengRI KBt 2dWAS] length TA
of ugi‘eﬂteéf;i'% %lgé%ésﬁgelb?)t he wvari ouslpr otein kiénase N beta g
mutata@t ipy@tinye sespsctdelyeady di scussed in connection with

exanple 10, were used for phosphorylating a suitable
substrate. Such substrate may, for exanple, be MBP or

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;



a GSK3 peptide which is typically imobilised on a

sui tabl e carrier such as agarose- or sepharose beads
w@eooaipPrasti c surfaces. In the present case apPdI/aB2003/008876

depicted in Fig. 11A the substrate is a GSK3-derived

pepti de fused to paranyosin. Thg first row indicates

that all of the various assays using different

protein kinase N beta derivatives actually contai ned

said derivatives. Only the full length wldtype

pr%éein,kinase N beta or the kinase domain as defined

in

xanplgchiligetien of (38KBtdsrived prhsyplesr pimilas subsrate, and incubating the
bst .ed. '
o csont “euBHRRRRR! Kt fnP N b8 bk pfgaTP. MaCl and

ant i bodynHibiest ironbdffabdvelptionfo make sure that the

non-radi oactive approach as depicted in Fig. 1 1A is

sensitive enough the radioactive approach was carried

out in parallel with half of the i mmune precipitates

usicpg t | at.l : .

o 1 acy o i pep RrplaagR P e bbel Bl Y ahbfiard UBieption means such
amount @b ahhatijedietibe de plioplpiphoyGSE 2 dnkbdikt omtomalg upon after serial

i ndi cat ed by aut or adi ogra on 2P o
i ncor po P‘é??]?%rﬁnléﬁ@mg%‘_’ ngﬁ% ﬁ‘ﬁ*@ﬁ%‘%ﬁ'dﬂ’%‘@@gfﬂ Dglfa pr Lance assay
1B, thegjdidhs | @RAERD Mined), YRBeRbP! Bk nPllﬁsBHx\)j\lﬁlati%bﬁiéa i€Sbound by a

wel | as the kinase domain show activity, ereas no
(Fi g. 11 Eprapiuthdebelied antibadyt The aynouof olibepddidropium is then quantitated

“kinases,(Fig. 1 .1B) were detected with the full |ength
KE and P &Itlln%'rgﬁ%]f'ﬁ& HoresRgRcR aaptariysbsr ot ei nss,
respectively. To sumari se, the use of both full
l ength wil dtype protein kinase N beta as well as the
ki nase dommin as disclosed herein, are suitable

Example)2:s Dstermination of thelexprissiog devel ofemtogeronsriRKN-beta
procedure in HTS format. The respective steps woul d
accordingly conprise a) generating purified

In thi€CxaRipRABEpepitingil NevideRas & bivRAttBaPPRINEbdIa BY expressed in a PI3-kinase
expression _in_a _non-bacterial expression system such

depengdentyaanmer. dhielPlSylsnaserdeasasdept expressiogiof PENbeta RNAnshown in Figure 3 is
hereifﬂrﬂtﬁricBBﬁhn orf%ro eil}ﬁe%%l) in view of the fact that the
pr ot ei S Be phe

in nee osphoryl ated for exhibiting
ki nase activity, which cannot easily be acconplished

xpressjon in bacterial systens; W 2004/ 019973
Pc-géﬁe%e@s iyaigd 76 desebed I} WIS 1 St SarPC-3 cells are PTEN /-, HeLa

e R R
in Stéritergeriat al.n@0AR)e s Eranefections ATERe dup@Pownid 10-crhigliteo(m 30% to 50%

in a.buffered so ion; c) d cting. phosphorylation )
contlenfditing Evscatd o Nillwovs ceordisido the s Bietirers instructions.
CultfMf cells were trypsinated and harvested following stopping the trypsin effect by medium.

Both cell types, i. e. PC-3 cells and HelLa cells were treated for the indicated times with 10 pM
LY294002 or DMSO, whereby DMSO was used as the solvent for 1Y294002 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 p110, which served as a loading control,

endogenous PKN-beta and phosphorylated Akt were detected using the respective antibodies.



as an antibody |like the anti-phopho-GSK3 anti body

optionally upon after serial washes and further
wopiorard y subsequently devel oping in Del fi a PCT/ER200E008876

assay systens (Perkin Elner), whereby the

phosphoryl ation site is bound 48 a Europiumlabelled

anti body. The anmount of bound Eur opiumis then

Phos%ﬁ%@%%g (%’g%%b',ﬁ%ﬁva{s ,ea(S§ g&ll \és f f'(l) :}fg % LK IC & a?g{*}% il\’;94002—med1ated

treat@@giogenous PKN-beta In this exanple experi nment al
evidence is given that PKN-beta is expressed in a
P13- ki nase dependent nmanner. The PI

The Bsklitrvas depleted mal€ig. 12xpr essi on of PKNbeta RNA shown in
Figure 3 is here further confirmed on protein |evel.
PC-3 cells were cultivated as described in exanple 1

In POES &kls iflabitioRGof3PL-8/kirusarcaudiEN vidible tdh@ioncef leﬁdd@heus PKNbeta
obtained fromthe Anerican % pe Culture Collecti

expressipaciten Adh.ohe wroteis leedewe heryredueadafisr déh tr@ﬁtrréﬁn.t- In HeLa cells,
2 d . .
wich 2008 TERBSRSEAEBF PRSI PR U bk BT ot reduce

amomitt t@ybe ddddctarefsrdish Ltreﬁtmehhmthﬂjmwmr er's
instructions. Cultivated cells were trypsinated and
harvested follow ng stopping the trypsin effect by

Fron’iTﬁ'ﬁ #1080 cgrﬁhfd%h dth%tmg dse c gfhg e%?}ekﬁoﬁaﬁ%mm

smme reat e ort elnlca mes wt
LY294002 or DVSO, whereby DVSO was used as the sol vent
for LY294002 and, because of this, as negative

Exaﬁglshtfﬁlmﬁlﬁeta%ulvﬁye Wixds'EIstignaRr € fractionated by
PAGE and subsequently anal ysed by Western-

blotting. The levels of the indicated proteins such as

Rec%lo%tg}/\wkgiil ?{He m\igﬁ %fcg}‘la aeltrgggv 9, ﬁg gét%l éaeﬁgs%giggc? Y& figures 10-11)

werd ﬁﬁlsiéhﬂg%(})téégecﬁﬁi Hbpdlicelss. Al a&%ltme%ae PKN-beta denvatlve TA and
PCT/ EP2003/ 008876 49 Phosphoryl ated Akt (P*

derivpgivy K& ascdescribastinskample konkereins TheRKNopets fas modlfzed in each case by a
myc-ta %?%QQ&@&I 'a%gg%wal;ﬁghe JRt H‘IGT gmg ! %ﬁ 13@29&9 608H derivatives

s I'n I nase

umngam&ﬂﬁhﬁmwm&bb&ﬁ reduction of endogenous PKNbet a
expression after 24h, the protein |evels were further
reduced after 48h treatnent. In HelLa cells, which

For PSS AR OOORUR U 59 e e
precipithies waB bartried atuirendesoiibdd db¥28.4BIRK. of the precipitates were subjected to the in
vitro kinase reaction, the second half was analyzed by Western-blotting using anti-phospho-PRK
antibodies. The filter was stripped and reprobed using the anti-PKN-beta antiserum. Phospho-
p70 S6 Kinase levels were analyzed from aliquots of cell lysates, that were withdrawn earlier, to
confirm the efficacy of the LY294002 treatment even after only 3h treatment. The anti-phospho

p70 antibody was obtained from Cell signaling.

As can be seen from Fig. 13 L'Y294002 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.



Fromthis it can be concluded, that P13-kinase
controls the expression of PKN-beta. Exanple 13:
WERIN4loe1923 acti vity requires P13-ki nase Reconbi PEIEP2003/008876

wi | dt ype PKN-beta or derivatives of PKN-beta (as
described in figures 10-11) wére transiently
expressed in HeLa cells. Said derivatives were
PKN- beta derivative TA and derivative KE as descri bed
in exanple 10 herein. The PKN-beta was nodified in

The RAcderivaties Gf{PRIN-BYLsdrad a3 nateise colind agbiwsen ¥vvehand as control for the

3J vvg the reC| pitatiaon of PKN-beta and its
SpecHisHty patheAnl §P%P%K 2aHPPANMPE PERRPREGFONIN® At RagEion 718 (P*-PK)

assessnment of the activity of PKN-beta an in vitro
ki nase activity using the imune precipitates was
PKNebata i detivative aXElesavesbed dinmge-defisibfit afontrbe as described above. Its

phosgfé 13188?1 S at%ﬁpe\é\g}gq%a%gb gftxtp es‘%g‘ieoghgftyl %@tqgfyay c}~Y294002 treatment. This
1ndlc\£f%§ttﬁa[trlh9 bkt N@hidpiio 965%%%151@%? i gﬁéﬁ?fllar’]tgféi lir’]lgﬂgétﬁsat position 718,

lter was stripped repr
doesamm aPKNkhras&damndsmrfashlolPhospho- p70 S6 Kinase |evels
were anal yzed fromaliquots of cell lysates, that were
wi thdrawn earlier, to confirmthe efficacy of the

MostLi¥f4abity, tthﬁ&ixﬂ&ﬂﬁqeﬁVﬂBW@ftﬁﬁ PRIMMeta hhdt loff fE@[ﬂEatedTﬁiﬁPI 3-kinase via
anti - phospho p70 anti body was obtai ned from Cel

its expressian leyel (see dagupe 3s@énY3)r @)tmspalg) reggla_e@gmns)gctlvatlon level. These
ﬁndlh% teﬂiﬁ?@:tth t% r apgregerﬁgs | R %eépeﬁ{ A B2 &F E@}'get f3% Tnterference with a

rreasur ere

hypepi’afiﬁ@ PD ledn@tsb @atmsfayw&atheﬂ'dpbﬁtlcefnft&ﬁéntmsst:éSit d equadite®f dependent on
h of treatnent, at 24 h PKNbeta activity was

P 3%#%%@6@8@%@@% it iariees levRls. Bhissalovisyihatacaeration of compounds
whlcﬁr%glﬁt%i (f'oﬁr;cm@?éfﬁdt %H bz&18th got@ihmgg@ragg]tﬁe l‘q.lc?glé g{1ﬁ coding therefor.

I hase owever,
Evenethbredmpoetant] g#sskindad @ume;dmbmamuhhef PX Netdta airthé hﬁnslatlon rather than
ki.nase activit 004/ 019973 PCT/ EP2003/ 008876 50
transq‘il*@?oﬁﬁle}ﬂ@r i Vath %/‘S@VQV%F%\@B EXpregser \patets spermT o] Remore prominent and
long& 9inglhAhs ALY BARY fandififh trol for the
Ongspecllilgl ca?lt l)}éo the an?ﬁ{lpﬁgs}%ﬁ%& K anti body for
phospho-threonine at position 718 (P*-PK) PKN-beta
erivative KE seryes a klnaedef|C|ent control as . .
The ey SHea0aBaUEROY ECOTingsiBhBR SITD I ERtPR4S hptsdardhis particular
1n31gﬂl.l A s prefiEb1 P MEAlioadthR o AdnRNichdARAA V4rd LR RMy as read-out,
hi s |nd| cates that the kinase, which is responsi g
for phosphoryl ati ng PKNbeta at position 718, does so
in a Pl 3-kinase-dependent fashion. Mst inportantly,
this experinment shows that PKNbeta is not only

Examiiguklaticstaliyatitin ﬁ%if 1988PKWN-Betai t S expression |evel
(see Figures 3 and 12), it is also regulated at its

activation |level. These
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
PKNbeta were transiently expressed in HeLa cells for 48h. After fixing and permeabilization,

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



findings indicate that PKNbeta represents a "perfect”
downstreamtarget for interference with a hyperactive
w@R0030kiomase pat hway for therapeutic interventPGIEP2003/008876
since it is equisitely dependent on Pl 3-kinase being
regul ated by it at various lewéls. This allows the
gener atl on of conpounds which exhibit a distinct
an P?fé Qte@oﬁrﬂl-ﬂa sPRRERIdY. Pl B&ia vard c%ﬁﬁ‘tef&‘t’eﬁh&i% labelling the
aC| |ngt ere Evén nore i nportant, thrs ind
cytoskélemtactm wyhlﬁmﬂahaMpbailomdeKl\l- beta at the translation
rather than transcription level, i. e. at the |evel
of the expressed protein, seens to be nore prom nent

and longer lasting than_ the jnpact at the
The sepltssae Apnipted ip Higs| 14&[%14Ia*wh%rﬁbx8xeéémeﬁtgvmpwé¢10n each left side of

the dﬁgl%? ro‘i’l"c ﬂn&?ﬁ 1@[&1‘? 1@%1?9{){" Qlls o?ﬂflﬁ% %cﬁﬂ écitation and the

I'Asi gh es pre éra

right paﬁm amtstmtes ®1ﬁe mrercwﬂs up@t exotation wdihg @Waivéiaﬁgh apédfic &8 Rhodamin-
le 14: Localization sjgnals of

phall@@m‘; gilp%ITg s{amngg %@ﬁ@s,p@ ¢ tramsdeqtesbwith Fhe regpectiye recombinant protein.
The da AN L ﬁlﬁﬁ% LG tYé%Elt_'e\é@a anf EHQF&%I}E%H%Q%.
oc w [dtype I g. shows

tion of bet a.
pictures wher eby the cellular distribution of

As rr\%rﬂ g 1? B%{]Og? glegr Ii% Wll %ﬂg %&E\ﬁg%@j&%ﬁg?&gg’%l%g&? tp the nucleus of the
cells. IR ghcﬁ? _gﬁ@ndﬁfe'ﬁiﬁtﬁhtvsf BNt TAL46d tl?é"gEPfﬁthaBEtlﬁ)th are kinase-
deltaN (Fi ¢§. 14D oca

I nvesti gated by con

deficfeht) cre .0 dnoger moncadrizdywithia- thaglgeldus emnpziredl amtwildtype PKN-beta, but

de |vt|ve . bet a. were tra expressed in . .
rathef G eror dhg SitragRl. KPlbk 2 RPRGAIAd AR A TSt erivative AN,

. I t | ( 3 . .

wicEERAESE SRR AR5 MBS UBHERIE bbb 9. i
essenHally BERIOG:E/ 868 &ktnucklisan FI TG conj ugat ed anti - nouse

anti body. The cells were counterstained by |abelling

the cytoskeletal actin with rhodam n-phalloidin. The
Thesé &sth irfdfcaAd BafiSiBp&t rﬁféléaf‘lo%hl%tloﬁ Pk bt tl’{@}ﬁfc% id J\%endent on its

respective picture on each left side of the duplex of
ablhty e apli ast ar adivieskinask an@eculoaral mvotvm eheopremlcb of ifgdfrterminal domain.

excitatjon d i.Cct
This pgliafe s O1- Bk e dP RS pls T kR BT,
vvavel engt h specific for Rhodam n- phalloidin. The
FI TC-stai ning indicates cells transfected with the
The featisesced the pr@@qgﬁ*@mwahpn ,ghsglo@ech in thehgpecification, the sequence listing, the

clalmmgg/r%g]%ef dra S ggﬁl't}? lgc?th '&gpaﬁégl V‘l’ilgtg&achsg a%:x tﬁefaog be material for

realiz\iﬁgt@temn&dﬁbhb@tﬁ@ubmaislﬂmaofpr edom nntly to the
nucl eus of the cells. The phosphoryl ation site mnutant
of PKN-beta TA and the KE nmutant, both are kinase-
deficient, are no |onger concentrated within the
nucl eus conpared to w | dtype PKN- beta, but




rather spread over the entire cell. Finally, as

depicted in Fig. 14D the PKN-beta derivative AN,
waonigii199axks the N-term nal third of the nol eceCPER2UA3/008876

is al so kinase-defective (see Figure 9), is

essentially excluded fromthe $icl eus. These data

i ndi cate that proper nuclear |ocalization of PKNbeta

to the nucl eus is dependent %.k}s ability to act as

an active ki nase nol ecul e and“i'fivol ves t he presence of

its NNterminal domain. This inplicates that PI-3

ki nase mght regulate also its cellular |ocaljzation.
Th&Jse ehipiptais kistase Nebepn ettty ehderbrtiye thearepd ag ajdawnpfseam target of

speci bi .1on, e LSt ' 1
andfor! unaR e Y RRERy, L 3 U0l e of the PI 3-tdnase
comhthayi on t hereof be material for realizing the

invention in various fornms thereof. WO 2004/019973

PCT/ EP2003/ 008876 52 Clains 1. Use of- protein kinase

N fi r [ ' .

douis of Biflp 1528F R Chet? o A ot HHGRERFRB for the mamafacture of
pr efedicabileyt &6 the denmeht eddiodpregertiongdta difeastend?br for the manufacture
3- ki_nase pathmag ein ki hase N beta

. 2. lUse of of. or
a ©f agignestisragsat foy dkg &égw&rg& 31?%864 TR e sliteasests selected from
of i - {0 n pL.eV [Kolpk "
of 8 g5 SORpRpLoEq S, LEGBAIRLuRON ahyPg bbb Rl conditions
di agobabg thedjSakindserpathveaydi agnosi s of a di sease,
" whereby the disease is selected from the group
conprising cancers, netastatic cancers and any

pat’[‘ﬁ@'t@@a@@érd&gr‘t@i &hgDS or! NVhMcREisé & Hlat PrdtbidaGBase N beta has an
pat hway. 3. The use according to claim1l or 2,
chaméot ecid sequeanae taherrdipg do SHQ IPNEOe 1Nvhascarding tadatabank entry PID

ac O ARG oF IARERCRIR PR ¢ BFOYCHRE B HaRbank
entry gi 7019489, or a part or derivative thereof. 4.

Use of a nucleic acid coding for protein kinase N .
betlse ofra audleiagpeishcoding foprotsimikingse N helec ot affprgmans or a derivative

RO R P 15RBiof o SR, Ao U manuicture of o

di agpasite Rendfoditbedagnosihef £igedsbewhirsbpdr disease is selected from the
selected fromthe group caonprising cancers, . .. . .
e BERIPRAMPTISHIECRANSCTaNBRCRBIALIp SRNSTSIdcY Radhplpgirgrronditions involving

in I Ng: - ki nase pathway. 5. The use
ac):{}gér%j;gmfi%&%ﬂg‘%’%ﬁ& characterised in that protein
ki nase N beta has an am no
The use according to claim 4, characterised in that protein kinase N beta has an amino
acid sequence according to SEQ ID NO. 1 or according to databank entry PID g7019489

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

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

The use according to any of claims 1, 4 or 5, wherein protein kinase N beta is coded by a
nucleic acid according to SEQ ID NO..2 or according to databank entries gi 7019488 or
NM_ 01335, preferably NM_01335.1.



aci d sequence according to SEQ ID NO 1 or according
to databank entry PID g7019489 or databank entry gi

wOo 094 8d73 or a part or derivative thereof. 6. HCEERRE3/008876

10.

according to claim4 or 5, characterised in that the

nucleic acid is a nucleic acid3 according to SEQ ID,

NO. 2 or according to databank entries gi 7019488 or

NM 01335, preferably NM013 3 5.1. 7. The use

according to any of clainms 1, 4 or 5, wherein protein

ki ’ﬁlmsesel\acb@dmg to daded, wherain ‘theiohadéic aqisi stqueser blitrfgr the degeneracy

oTH8 8o 5Ho SRR DR oRap kT Ui o igdin claim 4.

2004/ 019973 PCT/ EP2003/ 008876 53 8. The use according
to claim4, wherein the nucleic acid sequence, but for
t hBhajesgeserrding togmytof éheglérﬁeftdilrtg Saians, Whatein ﬂiﬁmucmlcsecld gequence is a

;2@5‘ eﬁ? lﬁ,egﬂfug%cac'@ %?1}’61?&%5 ggroslhﬁnrégcel f cléo%lon RGN elnﬁl%f c acid sequence

NusH ircthafebsl 28esHdRRCE SEQ 8 NOICh 64 @cc&ﬁﬁﬂgaftceatmrenmes gi 7019488
hybri di ses under stringent conditions to the nucleic

acordN¥e § Ui prefeneblyd¥V_Phibdelof , according to SEQ I D

NO. 2 or according to databank entries gi 7019488 or

NMO 13 3 5, preferably NM 01335.1. 10. The use

actThd @ké1gcdordipgetoodnd be tigd alairas 2 099 ,chm’aaieﬁgadefn ged the disease is
in that the disease is characterized jn that

th
c ethasacizizad in abihgeqlls heinginyolijedda said digeseripeiPTEN activity, show an

| a%c%a% Sagggegdyv?ﬂ?hawm %@%ﬁéﬂceﬁg%gﬁé glggpﬁm&' our, or

11.

12.

13.

are ce e stage tunor use accordlng
to any of clainms 2 to 10, mherein the disease is a
|l ate stage tunor. 12. A netho screeni ng of an
agEhft UseGEoqrAmEtp @Ry ﬁ%ﬂf‘m%ﬁ?d‘)o&g) eé‘ﬂ-ﬁ@é?@ 13 34718 stage tumor.
and/or for the manufacture of a dlagnostlc agent for
the di agnosis of a disease, whereby the disease is
selAentthad fard:he streening of ag agpntifer thg toatmentsindfoe passteationc of a disease

canc rs a t hol ogi cal ..condi ti ons j.nvol vi .he

Joe ot BN et T PERRHS PRG: oefe.disgogs 50 B fisfgee, whereby
a ﬁ@@ée@?& £ &Wﬂgm Bk REQY b&hPSsiA cEXREE SRdtBMatic cancers and any
system for protein kinase N beta and/or a system
depatielogigaltcoadisions involying the PHB &iimask pathwey Komprising the steps:

contacting of the candi date conpound with the
expression systemfor protein kinase N beta and/or

t hg syshemdamt £edndifitedsonpouhy, of protein kinase N
bet'a;

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

detecting the activity of protein kinase N beta;

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

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

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

changed under the influence of the candidate compound.

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

in a library of compounds.



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

wo pdoioerrce of the candi date conmpound. 13. Met hBAI/EP2003/008876

14.

15.

16.

according to claim 12, characterised in that the

candi date conmpound is contained4 in a library of

conpounds. WD 2004/ 019973 PCT/ EP2003/ 008876 54 14.

The nmet hod according to claim12 or 13, characterised

in that the candi date conpound is selected fromthe

gr dihe méthed awdatin@to €10#P 02 6Fl$3,CBARIEIHbAInRBM thé 88ndidate compound is
proteins, antibodies, anticalines, functional nucleic

ac iselscted afroma the: dmeru i s classes sofacPmppndsuFremprisisg papéides, proteins,
me j A . rised in.tha

e Re Bhallies, RubliBiddeichORS SR Bal 35%euBgk FRLoman motecutes.
group which conprises aptaneres, aptazynes, ribozynes,

spi.egel ners, antisense qligonucl eotides and si RNA
16 Theguethed BTCOrEng ik plais d4nFliErcierssed in Hhat thepfunctional nucleic acids are

der | r ' ' I .
ot aEt font (18800 ARG ROPHEAoferiibs oPlaznB rboPlmes, spcgetmers
t amge¢ensoblégonhielebiddestahé siRtéAel opnent and/ or

manuf acture of a medi canent for the treatnent and/or

prevention of a disease and/or for the manufacture of

¥s89 Bftﬁcjéiﬁ gﬁﬁ@@N Hefd ot Méwﬁ% tﬂ&re@f HNF&ATRteic acid or a part or

a R
wher eby I sease IS S rom the group

~ codprivativeg thearud ecadingrefoasprateic ldameelNs beendisatyget molecule for the

17.

18.

19.

20.

ngg%;g@%%g lan%g %It?élgpagﬁleég g lmvfldg: : Ht:fogﬂlét,}gugggteand/or prevention of
char@sehed iitd foP tHehBhndfi@uidRH CARBIt@RSHP orittié@ diagnosis of a disease,

dig%gostlc agent conprises an agent, PC
semdereby the discadeeispeleaied doomp ths grigparnigrisitigesancers, metastatic cancers

pept i des ti.calines, smal].nple S, antjsense

roRi P Saa Al e Bous Ppintene Pl Ad e R iGhacul es.

18. The use according to claim 17, characterised in

that the agent interacts with the protein kinase N

betle gse accpuling wroleiay 16 ghirgeterisedrin dfat theomedibamens@and/or the diagnostic
ac [ cl ai Lharacterjsed in,that the agent Ny
in g‘“{ngc({bgnp%%? h aﬁh%{ege%%c‘f'@f; lgaséﬁ"a{e ofiPRg e FopP o%oél?fﬁ"smg antibodies,
ki pesiiiedy dicalires, emilbhiolevuledpantisahdeViBoleBEEE Gptanhdies, spiegelmers and
particular with nRNA genom c nucleic acid or cDNA

f oRNSHanelesiles nase N beta. 20. Use of a pol ypepti de

which interacts with protein kinase N beta or a part

or derivative thereof, for the devel opnent or

maihé asd ucoerdifig o vkith ddelniradt@isct e that ¢led agat el with the protein

kinase N beta or a part or derivative thereof.

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

mRNA, genomic nucleic acid or cDNA for protein kinase N beta.

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

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



prevention of a disease and/or for the manufacture of
a di agnostic agent for the diagnosis of a disease,

wob@reimp7s he di sease is selected fromthe gr oupCT/EP2003/008876

21.

22.

23

24.

25.

26.

217.

conprising cancers, netastatic cancers and any
pat hol ogi cal conditions involvPhg the Pl 3-kinase
pat hway. WO 2004/ 019973 PCT/ EP2003/ 008876 55 21. The
use according to claim 20, characterised in that the
pol ypeptide is selected fromthe group, which

coffpeivsescanding odl cirém 2achustcterisat éi thak kkaseyNpbigt & lected from the
a part or.derivative l?p?lereof and pql ypepti des bi ndi ng

or 1P WHi RS S5% FRRRIcE qRaint Bro eIl Kinpse N, Bota 0 eepit or derivative
22 t Ly

S PR B M OB 2l B oo
the devel opnent or manufacture of a nedi canent for the

nt and/ or. reventi.on of a di.sease /or fo
 hE i aigrMich ilengSoris fipleit Kagee RNt or a part or derivative
d' AT for tRE d@véibﬁfﬁé&ﬁeor MRSl iT8 HHeRERRni for the treatment and/or
sel ected fromthe group conprising cancers,
rrepmmdmofifca@lswss apdydr ﬁxwhq:)mtamfaagreocaﬂ a diegtistic egent for the diagnosis
t he .PI

o B8 oS Seichet; " ARRa Rt Bettated Hronl i, S comprising cancers,

nu ﬁieﬁs@aﬁ@‘ébﬁ’ce!rssaxﬁiedx@%ﬂ@l& gﬁéﬁbex'itﬁtmrQ;ﬁﬁleﬁﬁ%‘tHJ‘PI 3-kinase pathway.
conprises aptaners and spiegel mers. 24. Usé of

nucleic acid which interacts with a nucl eic aC|d

- CoIhESd o) L) 222 RS om e

of gﬂ)up&mlaamﬂpns‘e@eptainlaﬁ dndepiogeierand/ or prevention
of a di sease and/or for the manufacture of a

di agnostic agent for the diagnosis of a disease,

wh [ I .o

o ogsp%e Pg? %18(981‘631 ﬁ%ﬁa@ﬁwh ?1%@1%{%@ Shtllg‘g% é‘?}cgglr: tsalcqgnc%dgl#or protein kinase N beta
pathalpagiot alericativati thereof; forntheldevelgprbg drlmardfistin@ s a medicament for

pathway. 25. The use accordl ng to claim 24,
ﬁ*ﬁaté%/agp?@e@aldm nrevgntipn of @rﬁlﬁaa% tuil%r fou dhe mangfacture of a diagnostic

a n%ﬁ\IAE] @ptehS ﬁﬁsﬁagﬁds&p grg! cﬁ%akcd eWhé?'e ég&se rlg g@fected from the group

use according to c a| m
c hemapmﬂmg saueisnntehmtatit lkencenc sl anyapdthologidaingnflitions involving the PI
prgpﬂﬁ%n ase N beta or a part or derivative thereof
Wa}’rRNA or hnRNA. 27. The use according to
any of clains 16 to 26, wherein the protein kinase N
beta and/or the nucleic acid coding for protein
ki B asNagnording do tchedmore ciemcteribetiin thaaitlye witere¢tiigmsucleic acid is an

t oantlsensev\?ggggczfeoqjd% 9217 gbogcy;rr{e%?l%%%%{ 876

The use according to claim 24 or 25, characterised in that the nucleic acid coding for

protein kinase N beta or a part or derivative thereof is the cDNA, mRNA or hnRNA.

The use according to any of claims 16 to 26, wherein the protein kinase N beta and/or the
nucleic acid coding for protein kinase N beta is the one described in any of claims 1 to
11.



56 28. The nmethod according to any of clains 12 to 15,
wherein the protein kinase N beta and/or the nucleic

wa@eood/ocwds ng for protein kinase N beta is the BEEEP2003/008876

28.

29.

described in any of clains 1 to 11. 29.

Phar maceuti cal conposition confffising at |east one

agent selected fromthe group conprising protein

Ki t

m?ggﬁwegg)}aeatc r‘a{n t%ﬁg% &Eﬁgse alﬂﬁ\é&&e%egg{h%%%gg@%%seg beta and/or
pathe micleikeadis abdmg folhgroesid knrase/\l\ltlfetaalsrthe ba¢ desetibeld in any of claims 1
coding for protein kinase N beta or a part or

defq ¥ative thereof, antibodies specific for protein

ki nase N beta or a part or derivative thereof,

pol ypeptides interacting with protein kinase N beta

or Pharpmcéutmal demipesitiow eotipeisengf at feastuoheiagemc saleatedlifmgn the group

for protein kipnase N ta or a part or .derivativ
t hE BRI Fepleiy kN Bt it RG. 08 SRR el a0in sl molecules
N Bidcifls with Pﬁftém%na@@ﬂ bERd bVLp AN BPfvalie ‘ﬂﬂla'fébf bFwith a nucleic acid

aci ds |nterac a nuclelc acid coding f
pr ooding fod pragen Nlrtaed: A beta @r plapart or dcimaltlvatthara)ﬁ hlemlumlﬁqs specific for

o B iS% O B b R e E Pl Rletachig with protein

a HindQARHM6F & PYrt &fa%n%t%atﬁ@febﬁ aSllcREd sadfcbmgtfe?pmtem kinase N
group COITprI Si ng cancers, netast atl C cancers an

pabct@ lbbgipetilor donviitive dinsedtnwetleic agids Imieractmg With aeagein klnase N beta or

30.

ar act.er.| sat .on

o » BTG here il T AGUS P BRRRE o plRRRY coding for

COPfvtdif ikitths6 N 66taSor A1p4ra ot dbfivativaB&ESE, and aB st one pharmaceutically
pat hol ogl cal conditions involving the Pl - 3 ki nase

paﬂmtil leccomnti prckrgabdy fqréh\%pre@ﬁglogga@ﬁ,{orm teagtment of a disease whereby
thaccilge%sé (9 5'%1%&&1 g{egnuﬁqe gr%HB rclﬁﬁi:p %Pgr ?ér %Etﬂ?tﬁ&c cancers and any

or par I vat

S pp@thélb gichDdondfifonk eivolih N PN Kaise pathvaypart or
derivative thereof, polypeptides interacting with
protein kinase N beta or a part or derivative

t hgﬁtefai h@a{g&%a{saggéof Qhﬁﬁ@% drrbgcd’ﬂdﬁt{bnawﬁég 'ris'geqea&i fom the group

fasr prot el n Ki hase eta or a par
decmmptﬁsm@ carverse afefastatic lcehcersamiddmyi p‘dﬂ&ﬂ@@tal rgndivibhhinvolving the PI-
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protein kinase N beta or a part or derivative thereof, polypeptides interacting with protein
kinase N beta or a part or derivative thereof, polypeptides interacting with a nucleic acid
coding for protein kinase N beta or a part or derivative thereof, nucleic acids interacting
with protein kinase N beta or a part or derivative thereof, nucleic acids interacting with a
nucleic acid coding for protein kinase N beta or a part or derivative thereof, and

optionally at least one other compound.



