WD 2005/ 025624 PCT/ EP2004/ 010308 The use of
eukaryotic genes affecting cell cycle control or cel
weywbo2peogr essi on for diagnosi s and treat menPCDEP2004/010308
proliferative di seases The present invention relates
to the use of agents interfering with cell cycle
control or cell «cycle progression for the treatnent
of di seases, especially proliferative di seases.
Met azoan cell division' (mtosis) consists of an
extrenely conplex, highly regulated set of cellular
processes which must be tightly co-ordinated
perfectly timed, and closely nonitored in order to
ensure the correct delivery of cellular materials to

THa SO fdukaeydtie genBeifEithg RIILYER&0RIOL 65 6B cylcplogession for
to cause a Wi de range of so-called praoliferative

di seases, | ﬂ’é‘gﬂﬁﬁlﬁ@n‘éltlfeaf’f&?lhfs"f&roggﬂéf&le diseaser cel |

di vi sion represents one of the few, if not -the only

cetHtutar—process—that—+s—comon—tothe aetiotogyof

all fornms of cancer, its specific 1inhibition has |ong

been eco ni se referred site. of therapeut.c
The Jie FER G A U AR TTB R M Gl gontrol or cell
cycreq&@g@sssﬁﬂfoa&e%@u@éntbmalsm& RpHMIE] gl Rl ASS Asse@des.

chenot herapeutic agents, screening attenpts to. find

new drug candi dates in this class have : been
Mefég?%{j ér?grl?gm%ent o 1}§/} gég}g%étés(g'ﬂ %1' Sﬁlte%ﬁae?}gg(t?rﬂ ¥x %él?lgqggulated set of
cellplaot}ﬁbmSSdsub/MGhn muft el mlght]lmlqudm@d tmrﬂecﬂyntuned and closely

o LSAEHRHEES, pobE oL LB AT GH o STBLI gt et

Defe€g rlﬁgﬁésieOﬁSrocesMsCzEI@UﬁMIﬁﬁo 38us8 UL kyidd emepe s f, soadiﬂled prohferatlve
di ubi qui t ous needed i n al nost eﬁr&é cell types,
discapes TG Alhgrms 5 pater e Ylélparr%prs%rsaqq@so ﬁlaenfﬁw if not

the Qfﬂyt J&ﬁul‘df‘%ﬂ‘@@&ﬁ Ghat '1§jé‘orﬁ1fnfoﬁ ) ﬁle%ﬂéfég?f o?)ﬂl %Fnis Jﬂé@ﬂééx Tits specific

dr ugs haps the best known exa
inhibitirdss fang tanm recpguiptdaat 4 prefhried st af ﬂlem@g@tn@ntqrmlonn
is paclitaxel, and its marketed derivative, Taxol. Its
applicability has indeed been seriously limted by
Altitidchimaidtid @bibitor deigsrare nédognided aseqe af eh&imbmoﬂﬂghgrehsses of

due to a.range of problematic de effect Taxo
cheO gt RERC REFSTy SSLTERE AT b ST S gl a0 this cless have
beeh Mﬂﬁé&rﬁﬂé& by Yid drdngahéRRSteRdac Grahtss 86kt BYiABRER agents that
and hypotension requiring treatient, angioedema, an

targgb pesiagle peateinr fubsbini Tubwippabanstisesato EFmsTIGORDPHIgH.cHE primary
0
RGP0 ol SPLRLT R0 ap shegmesgpsrossion

Miasbtihuleo ast bwohs hewevalsarefuii@litonsls cneedndsumzﬂmsmib ol gghes, whether

. Severe orrmlltles re tin in, .
v i o A DA 816 CRP P TR LBt VR i ffects caused
by dhefibdliPe@fgent of patients and nust be treated by
insertion of a pacemaker. Taxol can cause fetal harm

or fetal death in pregnant wonen. Furthernore,
Perﬁ'&@ 15 ptaldofR éx%mple of a highly successful anti-neoplastic drug that targets

tubulin is paclitaxel, and its marketed derivative, Taxol. Its applicability has indeed been

v

seriously limited by difficulties in determining an adequate dosing regimen due to a range
of problematic side effects. Taxol treatment has resulted in anaphylaxis and severe
hypersensitivity reactions characterised by dyspnea and hypotension requiring treatment,

angioedema, and generalised urticaria in 2-4% of patients in clinical trials. Although Taxol
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5 commonly acconpani ed by tachycardi a, hypotension,
flushing, skin reactions and shortness-of-breath

W@ paosg2896pnea) . Reasons for these strong si deP€f/ER1906010308
may be that since tubulin does not only play an
essential role in spindle f oPmati on, but al so pl ays
significant roles in other ceIIuIar processes |ike
for instance cytoskel eton generation and intracell ul ar

is pcﬂmhnsteredr@ftespﬁﬁﬂreaﬁmmtwnthecpmmdtqrplda,l fat@iugﬁacfrwoha\rfagccurred

Setti gereehara P TR e e PR R el piE i ocour

lesStHahl1 Gerb@R G fi)@ﬂ‘ien@eniﬂd-maﬂdﬁr tredkaddsy bertion A6 aﬁﬁberﬁslii{mv Taxol can
15 Therefore, the probl.em

~ the dlsadvanta Taxo
causp distal yharg ©OR efg T:?f égé‘ili‘t 0 ReFNER Y PR d@gﬂ}eﬁn@i@oﬁdﬁ‘?}ﬂ]ﬁumom is
corhfRAEBY 8ot b@*nttéc‘h Gabecicll W%moﬁarﬂdsﬁﬂll ardiyn Wehétions and

ess "severe side éffects. The lemis solved by the
sharknesseb-breatholildtdyepreak IP@a@oradpmﬂmﬁ sonesidscaffrcissnagbea that since

tubg@.ﬁ §§C ﬁ%tso%gffltag G rs%%ﬂhélt}%l ﬁﬂqd?é fO%l%gHgI‘p e also plays significant

¢ acl sequence

rol¢y mScﬁhére@Hlum PEQetsBs Nick &, indtan®, cytdskelbn Qe,nex&noh)and intracellular
nycl ei c aci d sequences encodi ng pol ypepti des that

PrOgSUR TBPSPOR. sequence identity - with the protein encoded
by a nucleic acid according to a) of at least 25 %
over 100 residues and/or which are detectable in a

Copssqpenths alhongh Faat bes besnripiled by manypesnty mey wapressiul new anti-
can%glal:h)é?'a{ eutid ?9 '(;TF é st Wkl d@(gbdgs Vi HSs Qcﬁl\ll\gfngﬁ&’ #r al‘x%'—éng%)edrugs that

sequences o ic acl d ndlecules are capa
donbtﬂmhﬁhddmmhgmﬂ@thofﬁaolnuclelc acid nolecules with
sequences corresponding to (a) or (b) under
condi tions of medium or high stringency, d) the

Th&’@fdré %@%@ﬁ@ﬁeﬁ!&ﬁﬂﬁn aﬂM Mbsehheneatoe igsedesds etidigdimproved
, or (c), fragrrents of (a) (b), (c)
potsm‘ ae@)canf@rda@%p@ﬂgw Ffé}ﬁ&’é IegeRevRre 8idaGitEctst r anded RNA
in the antisense or sense direction correspondlng to
any of the sequences as defined in (a), (b (c), (d),
The rpr«é@mm 2005/ b 562 4sPCT/EPBORLA0I03ES ack! frdedule comprising a

di for th b f cell
seo e BT AR B O BRRCSH SEROLH Pon | < based on

the concept to provide agents interfering with cel
cycle a) the nucleic acid sequences presented in SEQ ID NO. 5,7, 9, 11,13, 1, 3;
b) nucleic acid sequences encoding polypeptides that exhibit a sequence identity
with the protein encoded by a nucleic acid according to a) of at least 25 % over
100 residues and/or which are detectable in a computer aided search using the
BLAST sequence analysis programs with an e-value of at most 107,
¢) sequences of nucleic acid molecules which are capable of hybridizing with the
nucleic acid molecules with sequences corresponding to (a) or (b) under
conditions of medium or high stringency,
d) the antisense-sequence of any of the sequences as defined in (a), (b) or (c),
e) fragments of (a), (b), (c) or (d),
f) double-stranded RNA or single-stranded RNA in the antisense or sense

direction corresponding to any of the sequences as defined in (a), (b), (c), (d), or

(©)



10

15

20

25

30

.5 progression. Cell cycle progression is an essentia
part of cell division. Since cell cycle progression -

WO poosoeieeast to m crotubule formation - is a ceCT/EP2004/010308
di vi sion- specific process, the inhibition of target
proteins involved in cell cygle progression results
in an efficient inpairnent of mtosis as well as in a
reduced nunber of side effects caused 10 by the
i nhi bition of other significant cellular processes.

The present invention discloses.for the first tine for

for peypgnugaciurs rf g merdesamention theanbiditionaf cell igggle gregression.
involved. in cell cycle progression. Although cel
di vision and cell cycle progression have already been

Thetpireseougiventiat isdiaeet] ont the qonespe f piovideragents iptedeiingwith cell cycle
severak:ﬁ% geasses$ofitarg%t1%ﬁn§%, cq@ﬁes ondi ng gene

Prog e £ ST N G AT RE P IGe £3 SPRAT 3T OB & FBTYY  not’
been inplicated in cell division, particularly not in

. cell cycle progression. The newy _identified function, ..

Singsy cqlhe¥de PEYPeTIggends CapERst ﬁ%mlcr@&hng% iAp -8 fecell division-

. i .

speQO PR, I HIIRTE b Pilet SIoL BASLEL  SEL LY pYcasion resuls

in ap ghfperd fimpeidincahefmBosugas well apinod redueet nwmebatiof sidseslects caused

' i. . ' Id b d
vy pEFS s E PRSPy BRI gRIBRLe 20 cou e used

in those cases where the disorder relates to cel

' di vision, regulation.of cell division,.or s dependent
Theireict Pegiee disglase i Ty sk e {pe oo asieny b Bl GRS Asd Benes that

theyrWkd NBVERE® int B&L w%y%ﬂog&@ﬁbﬁ.i aGhbugic tdendBAat] esdt Bl cycle
use in diagnosis and the devel opnent of dijagnostic

progigwifinshavesalmedy tigen thessnehhi adiednthe foresgpiial cfimerrovides several
i i d.i . .

o] Bl 0 DRSS YAl SR B Bl LSl o grvioty

not bean meplfcatadeid detirditidbhdpdrtibdsrly melamsceiocyeld) profrassien. The newly

., predicted open.reading frames.in the C el egans
ider g S R e P s € Dty P G dee products, any
honfléREBrEIUE andddrivatasd ofipebles frirdisegn tHe deh€lopment of a wide
i ndi vi dual open readéﬁé frames was produced and
il

ranggj rpedipjraents geyinster afive disgpssg aprluding cancer. These medicaments

couﬂ%{%@&ﬂ%ﬁ&ﬁ%@nt%r&%raﬁ% Widehdag, Ei BBy Y[i)'?{éﬁse cases where the

ana urs later using tine-lapse’
disonderrelates gy . celWDi P65/ 6:2EhHdn PCTLIEM2G8.4n 000808 pendenThe cell cycle

nemat o C., el egans exhibits an, al nost.entir o
confft R eiide BuGI o giatrors dod pEYR! iSRS Htpn gyrbtes the
use Of diegnos andans dbvedm@ienbbEdiogesnit agatsess for

exqui sitely detailed cytological docunentation, even

for the earliest steps of enbryogenesis. This

For AP Y n@Rkatife8F Wirbet Gnbd Qei‘ﬁ’%,tiﬂvéﬁféi sheEf chybibeonusl Br cell cycle
(3-5 days), its ease of cultivatian, and its low 5

progregsiane rralacge-sasba BNAidsciqusibserhkereen was angalivsmed gerabyyi4 (that
mea!ng1 999b7%/§)t of ‘i:ﬁéd{n%‘aic?gd (%eln I%E(ﬁlﬁé PHWes in the C. elegans genome. For the
performance of this large-scale' screen double-stranded RNA corresponding to the
individl;al open reading frames was produced and micro-injected into adult C. elegaﬁs
hemaphodites, and the resulting embryos were analysed 24 hours later using time-lapse

DIC microscopy.
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Al so, sequence data are now avail able for over 97% of

the C. el egans genone (C. el egans Sequencing
w@ovsoeiseuum Cenonme  sequence of the nemat ode ECT/EP2004/010308

el egans: a platformfor investigating biology. Science

282, 2012-2018 (1998)). Thus4-C. elegans is an idea

organi sm for applying the new techni que of

RNA- nedi ated interference (RNAi). This |0 technique
TheCﬂaﬁéaeae a. nelé@ﬁst@&lgﬁiseﬂm aBesk eNEe$ Aedklucent] BddybtHrowthout its

gene expression, as nediated by the |ntroduct|oq

deV?lﬁP@e%Fn et OWSFAE Srpralielpe TmicrosAoRie aRRess (195 RR@yisitely detailed

cyt @aﬁLﬁo%ﬁmg Afi6S PARM BY tHeoeaﬁ’f?JSQI Fe% o?ferﬁ ogfeﬂg%Q OThis important

se uences | nterest (Fire et
featgyse @ldnigcwgl rigst lgort ﬂm:fe wfy@c dhce db}gs) dvs wla@ sf caliivetorRNad its low

, {Eggag)%)%"étg ba(glthl,eg) ﬁ(%énwajse%eﬁ e el&yglil ebeasg gssﬁl%e& of all metazoans.
Alsd,ast@shct daﬁdaﬁenowfhwsﬂab% fd)a$>véte@7% SHANOCE degarslgéname (C. elegans

sequence-speci fic inhibition of the targeted gene's
Sequstisiigs Chatorime ESRERRISEP B of e Pm@é%& -aBPEDF R Plgform for

invdsHPHHgOBioREN W yHRE 192, e hbeat@dodypr mhes Fd. eREAGE an ideal
(and even in sone cases, in the treated wormitself

orgamsm Her epplying: thef navh debpige rqf RiNdemedisted intesforensni(RQTAD. This

L

medmtedt d:e/cdm mtagsayorf m‘to doc amnmm pfiglobiblestranded BN Af (IsSRNA)

molGRr S eEP Tk 7 AR o H o BBEE. GAENGPRLBIP £ 8- Potent

andeip%&ﬁﬁsgen@ﬁ&! m@rﬁfencéqgr déifbid $Panded OBRN; 1rQUhQﬁé’rh§’$d1t1s elegans.

Di ssection of cell division processes in the

Nat@r@| 39158%&1 G298 br Raigetves redieglyf enibegrss gones tested to date this

H'

maip

.has %Er%liuﬁa?h 2:%?& X%é enée-ﬁ%l:ffﬁet gﬂﬁlti'o‘ﬁ"’of PR 43 ét@d( 889 ) eressmn,

Corrbl tio ni ques a sé&l ect®e
accamphniddsby aleadyideteptable bed eﬁﬁmd:ﬁge mphsnotygpes ibethe treated worm's F1

fu 1. h t th dented d
Proggil g P a5 HE o e BORBD s her o ed movi os

were analyzed to identify those sanpl es whereby cell
di vision was altered qr disrupted. In, orgﬁr to perforn1
In theneonigidof dhesPichenh TFBHED 2 SBIPCEBIRSEYeH: C ofiggans based on 'genomic

RNAGREQLUE aﬁkﬁexg I@@m e&?ﬁbﬁ@%ﬁh%ﬁgﬂ?%ﬂ%@e%&ﬁsco o assay

regard to ren pararret ers n-ot her words
for d@almﬁntasg tlfie first meunde off lemdii weing el @nwseon wes hsedi (Sulstasnet al., The

el Oy R P S S DB il o, oo

198:23‘)|;°\IGCE&IZ§Z)S§: hlhe}]i’sméd:tifoel/ ef delle@ﬁfmlg emomassesVﬁ the one. cell stage
005/ 025624 PCT/ EP2Q04/ 01030 A

Caeeeﬁ%ﬁﬁ 1% elegansasrap Wﬁ% daw@waifan%mes %fégli@%y“‘*aﬁah‘?ﬁé (1999)).

WitH Rk r&oﬁlfblﬂa'%ﬁ [oFREdhaRubd @%ele&t@@ g@é’e“' NS aib @ FhricWRSf bddddted genes

equi val ent phenotypes were found to represent closely
can pe [figncignalpr draedctasized mothainpescodantidrspeetbansbgficieasy: | y or

functionally equivalent proteins. In other

The DIC microscopy generated movies were analyzed to identify those samples whereby
cell division was altered or disrupted. In order to perform the analysis in a robust,
consistent and reproducible fashion, each movie was analyzed with regard to 47 different
parameters. In other words, 47 features of normal cell division (i.e. cell division in wild
type worms) were scored for every RNAi phenotype generated by the genome-wide

application of RNAI across the entire C. elegans genome.
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s words, if the RNA -induced phenotypes of two

separately anal yzed genes are the sane, it is very
wo pdoslogseehat the two proteins are either w thi PCT/BR2004/010308

sanme protein class or share a simlar function or at

the very least, are both invblved in the sane

bi ol ogi cal nmechani smor process. Therefore, the

screen can be used to class or group proteins

according to their function. Consequently, any genes

r t :
A D b L o s i iion tha
the hssagd ymhlakwaslt%saelsuvaldﬁm ehedatysesi et facobtadiapgestat ¢loely related
present |nvent| rls s al]l kno nucl ei c aci ds

protgigenProigs nSDMhHR ey g drapiiongdly faut HBPtEmSs o other
Worgﬂ %%@Muﬁﬁbé@g n%ﬂg@?ﬁﬁw §epa§£té1 GhHyes1 QA8 brd A8Rame, it

esters osphothla es or
is vpxryohlp&hjort]whtblatt‘ee protidsl mhldm}mn mthuf thﬁe!samecpn:it@'n class or share a

unﬁ sskpn accorg & 3 gnvgggﬁon | mechamism or

HIFRAEHEE o & P NG olEasta 3 88 lmj Slyed frotpe sag oFieAl myeb

proc%ls@vvh@ﬂef&ewﬂmoa‘cr&el éancwec{led%oaaeso%l 8Bup B%t&ﬂn@ bkadrlide to their
inhibition of cell cycle progression” rélates to an

funciione€opsegedrdlyd any @nnesrthsﬂ VE mge d@mmbetr Rlziéll lphenatypes are related
~ bef
and BRSO St eaf i RF e RS RR Pe 31 o i on

of the cytoplasm (cytokinesis). In.a preferred
enbodi nent of the invention, the nucleic acid nolecule

“Nu@félma[chcﬁse %cébr gltg ke pr%&%n@ uﬂ@ht%ﬂ" tEnMidel 2B kPBHHMERIC acids such
sel ected fromthe group of sequences as present ed in

as @E@, RI¥AN@EeptBle mucleic acids, meorpholi®s, ppéfnseckeis ¢oids peth backbone

oo LS B TR SO Q18 S G e
sequences. The term"conprise" preferably refers to

“TotgiGer Pl el RERSH R AP b PISFU B oD s haling or

arrebt@ly 84 FQNOK! tfarlim@ OF sToli@i2BeWh & & cyclé Yeblrdsion. Particularly,
vectors for therapeutical use or expression of

“inhibjfip eperitiPYrie RIEEessiong relees fe anerest setadghon, or glaying down of
I
cell %gﬂé %fo%%glrog%ﬁg{? g%‘é&g fa%gaﬂ%(fgfe 1ca E)ﬁ;vz o ?ﬁed dfveﬁﬁcularly
befdar élvismrmf‘th@nﬁpp]set’h (dytelsmnm) relate to large
constructs accidentally including the sequence, such
as genom ¢ BAC or YAC cl ones. WD 2005/025624 6 In

In agﬁéfaﬂréd ethb&dilmea off 1t ahvebEth, |tht hocleidenilt @sletlle comprises a nucleic
ol | owi ng_sequences: SE IDNO. 1 5 SEQ I D NO. 2

acid molecule with a sequence selected from the group of sequences as presented in SEQ

IDNO. 5, 7 9,11, 13, 1, 3. Preferably, the nucleic acid molecule consists of a nucleic acid

molecule with a sequence selected from said group of sequences.

The term “comprise” preferably refers to nucleic acids in which the nucleic acids with the
described sequences are functionally relevant, e.g. for diagnostic use or therapeutic use,
such as vectors for therapeutical use or expression of corresponding RNAs or proteins.
Preferably, any additional nucleic acids upstream or downstream of the sequence are not
longer than 20 kb. More preferred, the term “comprise” does not relate to large constructs

accidentally including the sequence, such as genomic BAC or YAC clones.
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SEQIDNO 3 to SEQIDNO4 SEQIDNO 5 SEQID NO
6 15 SEQIDNO 7 SEQID NO 8 20 SEQID NO 9 SEQ
WO DoBIRs62) SEQ ID NO. 11 25 SEQ ID NO 12 SECY/EP20DEN10308
13 30 SEQ ID NO 14 PCT/ EP2004/ 010308 the nucleotide
sequence of the C. el egans -gene F59E12.11 (Wrnbase
accessi on No. CE28570) the deduced am no acid
sequence of the C. elegans gene F59E12.11 (accession
No. CE28570) the nucl eotide sequence of the hunman
ort hol og of F59E12. 11 (GenBank accession No. NM
In dpggh @iy indfvedugbBEQdR Meri degotes i folluingseqedncetie human
orthol og of F59E12.11 (GenBank accession No. NP
477517) the nucl eoti de sequence of the C. el egans
SEQdPeN®71H2Bhe 3u¢lvdtidebsegienceadths €1 eleghis. gdnEH980).11 t(Meormbase

deduced am no aci of the C. el egans gene
Y71H2B. 3 jg eéj%ggé)sl on No. CE24630) the

SEQUDI ot 2 de tﬁ@cﬂé@ﬁ&a @ﬁmb%ldwé@ﬁnw bheleog. efegﬂsl 1359E12 11
( GenBank accessi on . NM00 15 5 1) (GenBan

accessi on N@CCGRPO@NPSQE%?W% nucl eoti de sequence of
SEQND Mot 3 or thehedefde XediiaRe 3 #EaRBARK tholog of F59E12.11 (GenBank

accession No. NM_058169)

SEQID NO.4  the deduced amino acid sequence of the human ortholog of F59E12.11
(GenBank accession No. NP_477517)

SEQIDNO.5  the nucleotide sequence of the C. elegans gene Y71H2B.3 (Wormbase
accession No. CE24630)

SEQIDNO.6  the deduced amino acid sequence of the C. elegans gene Y71H2B.3
(Wormbase accession No. CE24630)

SEQID NO.7  the nucleotide sequence of the human ortholog of Y71H2B.3 (GenBank
accession No. NM. 001551) o

SEQID NO.8  the deduced amino acid sequence of the human ortholog of Y71H2B.3
(GenBank accession No. NP_001542)

SEQID NO.9  the nucleotide sequence of the rat ortholog of Y71H2B.3 (GenBank
accession No. NM_031624)

SEQ ID NO. 10 the deduced amino acid sequence of the rat ortholog of Y71H2B.3
(GenBank accession No. AAD05364 or NP_113812)

SEQID NO. 11 the nucleotide sequence of the Drosophila ortholog of Y71H2B.3
(GenBank accession No. AAF003639) -

SEQID NO. 12 the deduced amino acid sequence of the Droéophila ortholog of
Y71H2B.3 (GenBank accession No. AAF53289)

SEQID NO. 13 the nucleotide sequence of the yeast ortholog of Y71H2B.3 (GenBank
accession No. NC_001145, base pairs 327481 to 328581)

SEQ ID NO. 14  the deduced amino acid sequence of the yeast oﬁholog of Y71H2B.3
(GenBank accession No. NP_013741)
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accession No. NM 031624) the deduced am no acid
sequence of the rat ortholog of Y7IH2B.3 (GenBank
w@aemensicdn No. AADO5364 or NP_113812) the nuclPOL/EP®04/010308
sequence of the Drosophila ortholog of Y71H2B. 3
(GenBank accessi on No. AAF003639) the deduced am no
aci d sequence of the Drosophila ortholog of Y71H2B. 3
(GenBank accessi on No. AAF53289) the nucl eoti de
U e3URRE Qi splebified 6B Rl 8 o fiudfékHeiis3addGean ides/-proteins
accessjon No. NC-001 14 base ?alrs 327481 to 581)
cap Re peeaTRLuSRS Handed methods ehaelashlar hivlgeyaand igrpwsilegy (see, e.g.

RS T SHOBSE P Aoy MO o L

Cadp éipringedarbbheNWadigsubas Fovis ebtl. Madd. ei‘Cuaeitdsotrdls in Molecular

o P STIAEh S LA JRRaRer bR ope o Bomvme
Imhﬁﬁ@ass@ysg ElseMrp Padss, ArBttelam, Ok8E8) NeWbl Ul 985).Cl oni ng:

A | aboratory manual, Cold Sprlng Har bor Lab. Col d
Spring Harbor, NY;* Ausubel, F.M et al. (eds)

The%i"eEe%@tm%rﬁbﬁc&gsgnﬂeQ ke %.’érﬁ'ﬁeé £ P ssed@ANAELEYs in cell
B e

and Sons, 1995; Ti I]ssen, P., Practice eor
divEsigy e the mnglnbammym CEtlegariseTherbesis fompmf@nﬁagmesearch in model

Yor k se t nventl on
orGEL25¢ 5 DL L RO ot BB Ry BLA 3 - lans wit ve
cofiseneddi in psher @p@ﬁislmclﬁﬂmg humans Eellhﬁiwﬂiﬁﬂ ab wetlgarels 8yde control and

~ el egans. asis for forn1n resea nodel 10
P Gratiis E° i]'égﬁﬁ a?oncsﬂé(e‘ﬁe W%Ile% ep e%P‘# Jﬂ?f??oé‘ﬁs ¢ ofpproach of

discBPerfRNE Sehd fEncti6h QQ afl Selé\gdnls atﬁﬁ ustri 1Rl Ylf(%ﬂaﬁoﬁ tt@ Q:‘haractense or

speci €s incl udi ng humans. di vision as wel |
assggn fungljensefos birpamphoraglggs @rrqrgroétmmwean@hﬁlegm y

conserved during evolution and therefore the approach

of discovering a gene function in C. el egans and
Onesthagetdfecanadroatioat isothatt thecgeae afahetidns eamobe cm'r\gdd with substantial

functiops f.or h n honDIo s or ortholo is wel
et PR Seduthoe e REER R e ARG P OF o tin is not defined.
Hokesver, il Beet @Bneg e BRCGRASE t)/ B eWuhBricid BitaREd1Rtn the gene product
dlver%ence of sequence. In the present invention this

beingadgntidied @s Hsarpaerempiodusias tapse iclaiged inHbaptesent mventlon then the
préggll& alglgréfs%hagfﬂg, tg'sééh E?d to have functions that

resu Int ene pr uct being identified as the

same gene product as those clainmed in the present
Ho'wrcle\‘//grnttﬁé) pnots{1 %@q&eﬁ? theme of conservation of genes during evolution is that the
gene sequence is conserved. This theme of conservation is particularly frequent for genes
involved in highly conserved processes suéh as cell division. This means that the DNA
nucleotide sequence or the protein coding sequence of the gene are very similar in different
species, which in turn suggests that the function of the gene is the same in the different

species.

Therefore, in a further preferred embodiment, the nucleic acid molecule has a sequence
that encodes a polypeptide exhibiting a sequence identity with a protein encoded by SEQ
IDNO.5,7,9, 11, 13, 1, 3 of at least 25 % over 100 residues, preferably of at least 30 %
over 100 residues, more preferably of at least 50 % over 100 residues, particularly of at

least 70 % over 100 residues on amino acid level.
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20 present clains also apply to such genes. However,

the nost frequent thene of conservation of genes
walewosieseevol ution is that the gene sequence iBCT/EP2004/010308

conserved. This theme of conservation is particularly

frequent for genes involvedgin highly conserved

processes such as cell division. This nmeans that the

DNA 25 nucl eoti de sequence or the protein coding

sequence of the gene are very simlar in different

species, which in turn suggests that the function of
Thesme/egsemegh §eqp.'mgcs amlaxrmqshgedmsmaéy eﬁht)wnslpyaqqo@@epﬁdes which are
ort Poe sef oflo 0 % reetfleeEes om I mslnt ith similar

hr? Sei'c"d gg uI i N%SS P\ §1equ 6gt?1§tp é%o?v
seq@noe Iﬂme Iﬁid shenee 61h mtuﬂﬁerr@eaw @qlumﬁ@log@ese@éxme \Mltnﬂ‘arﬂy originates

protein encoded by SEQ ID NQ. 5, 7, 11, 13, 3. of

froraya §0EHATODEvaR} &Gé?oniecgefl%§PHI&Fé’§°n’plreefaeﬁ‘°é%‘P19g &t 2 a%lafed Protein in
any lsgasts 3IdearfySiotdPth £RMH UESiesIOX Su §Cﬁgr§1i;¢5%n¥019§s B¢ defined as

| east 50 % over 100 residues, parti arly of
orthobagst AT Orihplgds essettiallyshe same preteirian theawiedt isespgiparedeo, but it is
5 P20 [
den%‘g(g %%egéoﬁ?ﬁ? lcgéé & g‘ﬁ{a(r%é&gg)%aﬁ e(];be%ts,g s\ﬁgﬁﬁn@r gﬂgmates from a
speqaaihc;tpamm cglservtharc b gameedupi'rcbhmi)ogss &nohmmlaq;@gonfskﬂlleé in the art,

above seunces 0 ijs.a protein wt
that 3 R GorRe o gt St gl divet e Hogialeghud ] gindlogdls proteins,
paritIR] OGS0l 68N SRE@InS] it haFy liNelPhb iatigssdnd &emgam function. In
speci ati on event or from a gene duplication e.

the pessentogse.dhe mast selednppiolegienl ifanctionyis élpfew@kvemen& e partlcularly
A subgroup of
the RATRABERBL ol 8RBT of B AR A 2P0 Phol 00 i s

essentially the same protein as the one it is conpared
but

AdlPiaggitly. ot b3 GRRANSDe MR BT Gn SRBRLES p§ikc cozens gencs

iderfiTR@i i tth® BoR¥andf that Llﬂ%ntidﬂaﬁe Reqififed pfdlﬁ@hh@n)oeu Istirvival and
IS known to, a person skilled in the art, % that in a

mitesshises Feamplegde ddisshinding indicafes thihihe ihgpman josthelogy atesrequired for
ceu%pae%hﬁl@ﬂ Q924 e&ﬁ&f %ch‘?azn bl i HeadonkexP bt 59 %%d eatment

otelins, are to serve the same brol ogi ca
ofpﬁdﬁ@mhwﬁdBEEGSthe present case, the nost rel evant
bi ol ogi cal function is the involvenent in,
particul-arly the requirenent for, cell cycle control
TheOferfonogitiied i the 4% 1é\dMﬁﬂIaag7@1&Uﬁif‘§areﬂttm€ﬂhuﬂﬁa@d cardy tbadentify
shown that human qQrthol ogs of the C, eleg genes
ofologs and orthologs

homolegsand; atholees; e thegiopist ob the psent HyER

werb QAR f)é&%d erpls ﬁiﬁﬁ&t L0 1ari labct iy datheadcediid @8é®ibed in
(see Exanple finding indicates that the human

Exagiplhbl ogs are reqU|red for cell cycle control or
progressi on and can be used in the context of
di agnosis and treatnent of proliferative di seases.

The nucleic acid molecule may also comprise a sequence that is detectable in a computer

aided database search/alignment with an e-value of at most 10'5, preferably with an e-value
of at most 1072, particularly with an e~value of at most 10?° or fragments thereof, whereby
the database sequeﬁces are compared to the sequences as defined under a). The nucleic
acid molecule may also comprise a sequence that is considered an ortholog according to
the criteria of the present invention (see Example 1). Generally, the grade of sequence

identity can be calculated by any software program that is capable to perform protein
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different nethods and criteria to identify honol ogs
wa@pasoeIekol ogs. I n the context of the present PCT/EP2004/010308

i nvention, honologs and orthologs were identified

based on sequence simlarity9according to the

procedure described in Exanple 1. 25 The nucleic acid

nol ecul e nmay al so conprise a sequence that is

sedh@h&CHl niskn@waOHRKE 8. Hakoed idals8hageded the:LLt identical amino acid

search/alignment with an e-val ue of at nost
regipnstap WHIEDIGd ty gaps &haj ghnike vasfabla inrieit lepgth] 2,
particularly with an e-value of at npbst 10-20 or
fragnents thereof, whereby the database sequences are
Foc thip dnireld of ansliigs seqlnoestsahe dBLARD soqpbace apalydiberograms® are

peietty Sralnf deod Lot b reet ot Lo ORISR Ay be used for
sequehdeCdniaBysiafart PELINESRbIlADIY BiH k@dwil &L enyoxaRRiied 1d the art. Known

General ly, the grade of sequence identity can be )
angdyiis progrdes By wwayensef aligapenisy paitigrictliidbe “BLodaptaenes analysis

| pro%fdiﬁs@,r Ql%l?%@o%aﬂ@i 2 g-%fugg'%zc‘}haﬁ ac{r?@%ﬂéééa@% Q)??l%lrrls??ogy between

equence al i gnments known in the
theakgmpamé | sgdeehcehaGenetelly,i e asmalli evelee i diaracegizens aigh sequence
i.nt.errypt ed. b a that can be variable i.n.their
siofiBE RS A Drsihary Bt SRR ¢ ne
"BLAST sequence anal ysis prograns” are 5 particularly
referred. The "BLAST sequence anal ysi s prograns” .
Th&ﬂ?gﬁe Rh TS BeliTef 19 G SAEEnGn APy é”lﬁrdépﬁfijjollﬁ’%ﬁhleyntended
useYiAthb 38 Rn@N b HNPUN vy QaFabiity! dfefpdrBod H&N&S fn the art to effect
Known analysis prograns for™ sequence alignnents,
mugpdionile dhsertignal red" Belagmat eyuleers avhathy s degigoggt dorsitnprove the
I " e-V s characterize the
RSt B ol e et R iR BBk
Generally, a small e-value characterizes a high

seguence 1.0 simlarity, er.eas | arger. e-val u
The KRRt PRobepaRe CauisnKoniiion LR prajeiny macodes, P thegiove SEQ

D b drakdctarisHEao 58S HONpdpites Bl QRS Sr¥dly #BMoMdohs to the above
depend upon the intended wuse of the sequence. 1t is

seqiendes, i papiieilarhior papasplidas ther arg “pethelogoey arl ‘Gyniofogone” to the
; ect nutational, insertional and del etional
po}%‘%‘pg?lgsoﬁgsg)'v\hi ch are designed to inprove the 15
function of the sequence or otherw se provide a

t.hodol ogi cal . advant age., The af or ntj oned grades of. .
TalJg 0 i Erveliss dBAhERR b5 CalthBietnton dhel g 4B o acid
lev8EQth h&ﬁo]@?@ afafis1b ey bfthé Gork@posdaH (P eleyRePidnd el erlebite-values

are straongly honol ogous to the above sequences, in

lovigs than d 41 o dngipo Beidypesh chatedenizediomglogs ofrthe eprarefppRding £. elegans
genel AFBlOG 04 8gant ehd'R itself a reciprocal hit of the identified homolog with an e-

value of less than 107, then the homolog is identified as an ortholog (see also Example 1).

C. elegans gene e-value for the alignment with the C. elegans
gene on amino acid level

F59E12.11 Human ortholog 1%*107

Y71H2B.3 Human ortholog 1*10%
Rat ortholog 2*107%

Drosoph. ortholog 1*107!
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20 pol ypeptides of a). Table 1 shows the e-val ues that
have been cal cul ated for the alignnents on am no acid

wo ewslo23ase4 h honol ogs and ort hol ogs of the correSpBPINIQL0308
C. el egans gene. Hereby, e-values |[|ower. than 10-5 on
am no acid | evel characteri-zZ@®-honol ogs of the
corresponding C. elegans 25 genes. |f the C. elegans
gene is itself a reciprocal hit of the identified
horl 0g W th|8an,8-r#aldes+qhd ess than 10”5, thep the
homotog—Ts TdentTfTed as am or thot ogﬂ See al so anpl e
1). C elegans genee-value for the alignnment with the

| F59
ekl Lol ogetveint opl e i CoFlosaiog s FogpY S g1 re.3
or t hol 0gna 1l Bimar a5 Dpdsopliitd, bed pgist Homflo@dandidthologs.

2005/ 025624 -10 Yeast ortholog 3 * 10"1s
PCT/ EP2004/ 010308 Table 1: Sequence simlarities

Acé%‘?&ﬂg 85 4 h&tifer RERYRD SerlSIRS oD Wl Audidic: acld HHEBule cﬁ)ﬂﬂmses a

hei T hunman, rat, Drosophila, and yeast honol ogs and
nuctﬂotlﬁ@ besigencesviriel b efipabletos habrdiringeviththe maeleisdacid sequences of (a)

I
or B R o B8 el S0 o Tybr i 21 g

mﬁth t he nucleic acid sequences of (a) or (b) under

In ORIt Ro, s o AR R TG A obro Bt R eentarity

bet\ﬁ&%mhg WRH sBhhdsYof the hYBHIERN atdeRainRgtder sMERnAfch &8 be tolerated.
hybrid and a certain degree of m smatch can be

Thegefpres shecauclqineacet srodecuieeanduppesc ol tedprigssing duyeasion dgay include
mmgb&gjb&él 1ﬁglep exghuiggéée%i B8N B skRGhY As tﬁeﬂa@aw Nentified

si ngl'e”an el'et’i ons, I nsertions of
seqtdreesbande conbittaiibne dhersef uasn da, aanghid: CRAPIINEE | w&nts still have

thereof, as |lon s .sgj d se nce vari S_sSti have ..
bl driyeRie SEATEREAS QPhT BEL Jos Rt RE, Rty the Refhation of
stab3€RYRTHE Gvitkhthe farp&rriicledtil b qheidemifimeresf 15 stable

hybrids with the target nucleotide sequence of

interest. Suitable experinmental conditions for

Suiﬂﬁ ?E&?ﬁg@&awﬁﬁﬁﬁns Efmg éf@rﬂn et RN SRAUBRAEor RNA sequence

to a speC| of'ynucl eot1 de or
“hybndlgcﬂ‘mo lasspe¢ified ppbmgchemw@ meol;goegdadxtudeq)robe intviebve presoaking of

the t{g}%, Ie(gﬂtgig{ﬁit at;tfn IIﬁg% g{elgggﬁ() eg;&mme S £ hyégg{zggor{ 2 5 x ssc (sodium

chloride/sodium citrate) buffer for 10 minutes, and prehybridization of the filter in a
solution of 5 x SSC, 5 x Denhardt's solution, 0,5 % SDS and 100 mg/ml of denaturated
sonicated salmon sperm DNA (Maniatis et al.,1989), followed by hybridization in the same

solution containing a concentration of 10 ng/ml of a random primed (Feinberg, A.P. and
Vogelstein, B. (1983), Anal. Biochem. 132:6-13), 32p_dCTP-labeled (specific activity > 1 x

0’ cpm/pg) probe for 12 hours at approximately 45°C. The filter is then washed twice for
30 minutes in 2 x SSC, 0,5% SDS at at least 55°C (low stringency), at least 60°C (medium
stringency), preferably at least 65°C (medium/high stringency), more preferably at least
70°C (high stringency) or most preferably at least 75°C (very high stringency). Molecules
to which the probe hybridizes under the chosen conditions are detected using an x-ray film

or a “phosphor imager”.
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20 chloride/sodiumcitrate) buffer for 10 m nutes, and

prehybridi zation of the filter in a solution of 5 x
W®305/025634 Denhardt' s solution, 0,5 % SDS and 1POI/EB2004/010308

of denaturated sonicated sal nmon sperm DNA (Maniatis

et al.,1989), followed by hylari di zation in the sane

sol ution containing a concentration of 10 ng/m of a

random pri med (Feinberg, A P. and Vogelstein, B.

Acdot@83)o 2 Andler p?éf&?élﬁéﬁlb&d%%eﬁ ﬁl%hucl%?e%cicﬂﬁ%ﬁt{lﬁb ﬁ‘ia?célso have the
(specific activi > 1 x 25 109 robe for

antiyerpeseauengp pf axi cv%h@mquw@s aﬂ'ﬁ@ﬁrfeldllllga’) ﬁ)éOf f@n washed
twice for 30 minutes in 2 x SSC, 0,5% SDS at at | east
55C (I ow stringency), at |east 60C (nedi um

Acstrdingde mcﬁa)therppsmfeelredmlmbodtnérﬁ,a&agrﬁ&ﬁ ofrédi neidic géid molecules as
stringenc re.preferably at least 70C (high

desgribed Aot ayé)leqsrg%t preferably at |east 75C (very high
stringency). Mlecules to which the probe hybridizes

under the chosen conditions are detected using an
The tergy “fiepment3oaonsed 2pnedipade theapesent rsHiposrgpdeye different

f
o ST FEERUOIATD gy PSSP EHE Mo M, sl e
kneass bowatee chbwse appromis cragegusnfe Ofc migvaof putese. Preferably, a

SN SRSER 5 15 o 2 e SRS e

“spBdifiteisCkridaitin it efUPRSerdsly, Spedigtnithic dotleovemmythbein a BLAST
used. The term "fragnment” as used according to the
a{fhegq;ﬁmeﬁv‘@ﬁh.tbﬁ Sedtisns aSEeRt dhe rﬂﬂgﬂt?ZéﬁﬂWe (from which the

aendidfgy w&adrﬁé ﬁ%ﬂdlﬁeda%hp&im@e%ee_mﬁ@ kR 0a1t Qthef sequences

erson ski In the art knows how to choose
relearpmriwhe awextrca”gh@ puserft aise (e alledtberasegugneepofaucleic acids present

i EESHOSEBAYS b FORRRRITSAY RARSEoLS: Oy enite

with stpecidwest d-Salkid Clwmpafbdt he Al tothdPr edqaeadat yidesp@el. f Adternatively,
in.this context

hat S h .
MRERTINE S N T e T —

ac1(§ SAMENAs if fi¥ AR Gnt Mehe LHRGUBNGS hp%cﬁﬁﬁtFIVﬁdﬁsdéﬁW &hieved by
be identified with a | ower e-val ue than ot h

fragreenieiegss thare] ewegieotidas, toneferabin lesger gant Renuslpotides Paeferably, the
ol o oS BE ERNANE S0k LR ERRLIE P SAbIKRy rogions
canobé¢ @damailfied ey datglenss vearchesber ilcd;e mbnfpileemiy filiterk avhidable in standard
| owest val ue co t uences
seqpEihy PR B Earar Pypgioals GeBr EeTnEan G 1matives can be
gen@fh@l&rb;t Hecaopkitined FoRg ikt Haféby,tth@ frhgraeie ot dingisePsionld have a
he nucl ei c aC| d nolecule it is derived from The

smélﬁ: t‘l@plmﬁabfur@s:ﬂ | 3 Biernpcieic peid dhex argderiagd dropy According to the

pre%%l?gg?ﬂ{lﬁ‘a 13 fg&% rél eth[ %%ﬁégﬁﬁ% ellrngl e &%\ﬁ)g\eer ¥n, inhibition of,
actﬂvata@'mefh bsrquﬂembmts@nceﬂ]r@nie%qudn pa’tncelgﬂp ier astl dyiclghprogression.

conpl exity. Low conpl exity regions
The isolated nucleic acid molecules defined as under (a) to (¢) may be used for influencing
cell division and/or cell proliferation, particularly by inhibiting cell cycle progression,

either in vitro or in vivo.

Inhibition of cell cycle progression using said nucleic acid molecules can be achieved by

different ways familiar to the person skilled in the art. For example, the isolated nucleic
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can be identified by database searches or | ow

conplexity filters available in standard sequence
wW@e@bPsi6s4 prograns. "Bi ol ogically active" fragP&nER2004/010308

derivatives can be generated by a person skilled in

the art. Hereby, the fragment>s- or derivatives shoul d

have a sim_/ar "biological function" as the nucleic

acid they are derived from According to the 25
aci® eSI6A ed MG ARehilif ABRRbrdagl %Y?angt_r&%)bﬁﬁﬁ&@% to overexpress the

function is"the 1 nvol venent 1 n, inhibition of, )
corppspinging preteifi or molypsplide: Ewsnexpressiogedf] the prdteincanpqlmpeptide may

ti | Si OF T, i | .
B35 SPURHY {0 BBy R0 Sl BBl S
del&iong sedothar mutafibneinté tige nwdddit adidej st bn wing/ writablel fragments, it is

liferation, particularly hy inhibiting.cell cycle.

posglfbgegtroegosgpraﬁ squ«%xcgq ?%Qiimgﬁi%mi%%—nsgaﬁ:v& R;g’g es or po¥ypept1des. Such
dothidBhiOhdgh®fe péptiiet br ?M%@tﬂ'é@ GEL SN thesunetiGAbelthe corresponding

nucl ei ¢ aci d nol ecul es can be achieved by different
end@gerpus @eteitar to the person skilled in the art. For

exanpl e, the isolated nucleic WO 2005/ 025624

PCT/ EP2004/ 010308 -12 acid nol ecul es may be inserted
Certrommstlezaavidsf caa betusethtp jphibitodxpression dirarsexpli@ssnd/dvetranslation) of

coryespondi ng protein, or.pol ypeptide.. Overexpression, . .
the oFIdREIGIS BRI 11 "BV et FURC HYE TS Eob SHBRPBSTigfie acids
conridit}e s@ieAe R UdeifRieibdve chh GLpsiedatxgremivhi &MtheBprresponding

|ntrodu0|n% del etions or other mutations into %he . .
endqgenas gege bysforming YN AsitplpXstiuchree With d8engris Other puclec acids,
T P DoAALS L SRANERIS SRR fan begnef to nterfere with
RNdominsembednfzgathe/endogptoudgsncor pol ypepti des can i nhi bit

the function of the corresponding endogenous protein.

Certain nucleic acids can be used to inhibit
Thexpplssionnof tiitensesd périco Byraiesoprdvidesshmtapponurdfy fdo generating

t he endagenou enes tQ inhibit cell cycle, _ - )
SeqRFRsgr AL, oF %@ Wﬁaeow cEREP-ddT cBithrhssiapgreciated  that
ol FRAAKEIHAES cAing 4 shniticRE vEROUS of Ak SHHRRHSRfnE ARRS Ki@Requences

of the correspondi'ng endogenous gene by formng DNA =
canthe grneretssk Whishufoe sxatiplp, willkregehs o ¢renoreashiap @cide isdlstitutions,

S antise rphol 1:Ro : .
QIBHEE GaliRC G, TRERICKE Tpo Rl SO BUELAShp (8 & more synthetic
nucleosids aterivetivesf (imbudile renplodmooushiphngrovids Bk nucleotide sequence

.appl.ication of automated genge, s hesi s proyi des an :
wit G gL 9ore GehErsiTngT CUaHbIG GVEr P GEPEHY Syntheti
derRativésalwivh OgHEBLE NEog@fies - mhy kb | bdendRpEE Cinatied dohdtponding

pol ynucl eoti des coding for synthetic variants of the
polypaptideh obdliswe) Serivabvescind Segjpenit et thecgho v ddepaitier acaes and gene

' I i | A1 i WaleP
proﬁ@c%t%%h%\&gfé ?%(ﬁe%pt oﬁasﬁ W lihe %ﬁﬁUélEal SHORS & i8R fea® TihQion of the
naturally occurring sequences or which are still suitable to be used, for example, as probes
for, e.g. identification of homologous genes or gene products, are included within the
scope of the present invention. Also included are such derivatives and fragments whose
activity or function is counteracting to the biological activity or biological function of the

naturally occurring sequences, e.g. derivatives and fragments that encode dominant-

negative molecules.
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20 del etions or additions. Al so, nucleic acid
nol ecul es conprising one or nore synthetic nucleotide
wa@lerswzisea/es (i ncl udi ng nor phol i nos) whi ch pr oRCTHEPRA4/010308
nucl eoti de sequence wth a desired feature, e.g. a
reactive or detectable groupi3 can be prepared.
Synthetic derivatives with desirable properties nay
al so be included in the corresponding polypeptides.
Ha‘ﬁ‘h h&%ﬁfbl@%db& atd ¥Rfeomad séd%@ﬁ&'@%n)tﬁaﬁgust %&e@ﬁﬁl\éﬁonal mvolved in
entifi'ed genes and gene roducts s
cellpaficle ahtroh @aicylaskyl esll cyabtprvgnewm ibwdl be ambcmtmh dtaut @mtomated

tecl%%(ﬂt%$ %%‘ &?@éa%fnglll%%s gi%&;e &ﬁg}c% &égﬁﬁfﬂ% u’% % g]{s?%% Al%d nucleic acid

mo]feomles én gvitrb d Betause caft thenleafthhofiebog Ouﬁng Refuetesg @pplication of
r od cts are included thin the sco of _the
et GG Srther TRy BHUTARESSS BRI B U e O g Foins afdae gene wp
to a%Bﬁlt 3002 IBREY: RO RBthart ksyhthdsiRH th8REEIan ahd then ligated in correct
counteracting to the biological activity or biologica
sucgagpier ifemtiedl assrantdp Individually pybesined seny regigneparele amplified prior

to e@?érh tﬁéﬁ‘? %%s%%&%e@?%&%?%%%% ‘pehgtgee of PCR

amplﬂfiba’tﬂaw 911:0 aﬂsxr b uspt tv didedyt gneleram b @t ipde cs?ebha dmak gerak/nucleic

i B s S SR LS B eBb aSYE! pe e r

amﬂlﬁioaﬁm REithd €hal PRiduclle@P@! ®dond Bleb ol UE SeRiraldfiBees that may be
ynt hesi s and/ or anpllflcatlon may be used to isol ate

ligaled tocpiber. eEQ? thisi purpasss SiheesDNA T reeomiBeldNds 145f bg Heed as the
temb BRI Otgl R .A60YERE CSHNAP pclefaxf)?atté OaPfbe derived from
ut omat ed synthesi's may require staged gene
conyunérsially eviitable omrselfiiopstrucbed dmSAdibrates. gene up to
about 300 nucleotides in |length are synthesized
individually and then ligated in correct succession
Acd‘oﬁ’hné tda lfntss @lﬁﬂaﬁted tmdodih@ng |ﬂh@’nﬁ¥ﬁtﬂﬁ§ﬂe¥a@f§i tg @feuse of the above
i.ons can nplified pri-or to asse '

., re ly, usin i
ideniied aiclele %01?%}%%% PHriTaEeRys Hhseiolno vﬁ R, particularly
antiSGEE RN & dJER-stAARbd RNGAL fop @hé%ﬁfa%ﬁr@ 8f YSRGHitnent for the
directly generate all or part of final
inhigisieas phgell edyelel oragedssionn lAé@u tné@zymes cin decgeperatest iforeths above
S e h
1der§f Jbtél%?l on%%f \Mg%]d: Q? ac%r ga%ﬁ% ttre{n%c éi??rioan glrl]é; C6~Ic:>e1’reslg>ond1ng
mﬁp@ﬁ@&sg@xsn several pieces that may be |igated
together. For this purpose, either cDNA or genom c DNA
may be used as the tenplate for the PCR

As @8Rl iabb e tdoPle-sTRBdLONAAL &rg%a&@otﬁ@eé dPRc8Teh¥88 of KiRxpression
connerC|aIIy avai |l abl e or self-constructed c

of gengfplawhieh arclgiydwmplogpus o eithenof HerR ¥ Actrapdseig the duplex. Recent
dlsc%()g‘i)éy }ﬂﬁ V?é{l?l? tﬂ&?‘ﬂﬁyteﬁg& ta egt l@ﬁIA %rﬁ?eﬂé% Alﬁfgcﬁ%t had been
entifie ec

above nuclerc’ acl es or
onglﬂiélwahﬁcqmreﬂdnn@oélem cqaalsod bel ghskryed in mammahan particularly in
human cells. Thus, inhibition of a specific gene function by RNA interference can also be

performed in mammalian cells, particularly also in human cells.

As shown in Fig. 1, the inhibition of a nucleic acid molecule as defined under (a) to (f) by
RNAI in C. elegans inhibits cell division by impairing cell cycle progression.
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anti sense RNA and doubl e-stranded RNA, for the
manuf acture of a nedi canent for the inhibition of
W@ edos/0236ed e progression. Al so ribozymes can bePCT/EP2004/010308
generated for the above 20 identified sequences and
used to degrade RNA transcriped fromthe correspondi ng
endogenous genes. As stated above, doubl e-stranded RNA
ol i gonucl eoti des effect silencing of the expression
f i i -t i . .
P T e A L A o RLA AN g s BB LoeP bppticaton of
therRINAT tevhuityed patimtlarlyiis hadifescar, in bairiaagel®NA | nt er f er ence
(RNAi ), that had been originally discovered in C
el egans, can al so be observed in mamali an,
AnPRINR €aehsighy phrfiiculatfraitelefor snamihalin detibinkikes ase of doble-stranded

speci fi.c gene function by RNA jnterfegre can al so be
S L T SRR s G M g
human cells. 30 As shown in Fig. 1, the inhibition of

a nucleic acid nolecule as defined under (a) to (f) b
Theweiijre,j agc@ding] to gaffrsthempriefsimed eaboflingng, thp énvepiion nglales T-chfée use of

| | i Ofy. - .
iR G BB 0 Al RAR §RE  spanenc cprrespading to any
of thegeqfentdradentiRNA abvolecul es in a therapeutica

application of the RNA technique, particularly in
humans or in human cells. An RNAI technique
ThBRIERIU! A6 leiulsdédntst dsed firandiletpBute@l kifendBIeasT tHé Ex@ssion of the
doubl e-stranded 5 RNA oligonucleotides known as .
genes g the iinfteatioe comgriRmgnucleiordely searsaeess a5y defingd Lok (g to (O, in

S o et oAy I 3R AL, FRcplck ol INARLRY of g proliferetive

dissasal | interfering RNA with a sequence corresponding to
any of the sequences identified above. 10 These si RNA
nol ecul es can be used for the therapeutical silencing
Thefintibi€of %Paepedian tabeil ffle i @AGENAE id Mtidvied &Ftthe Mtroduction of an
_conprising nucleic acid sequenges as defiqed under (a).
SIRNA-mr9leclhhaviRg A pqUERCC BRY 18 ,SP?%‘%‘{. (seEPBPYS) fpmtha frget genc into the
magﬁhélﬁn RAr ThE Eihamic%ﬁ@ns%meﬁ&h S AR Y e@nd RWAHhE! Rth ¥§bridized
| sease. I bi

15 The in Ion of a specific target gene
to eachnatheraivéheiein dehseguentetnf thédirst RINAduand am actagarent of one of the

si RNA- mol ecul . havian seguenc t ] | F i .
< BERATRLAH 8 5 HL RIS R PRELE Ky s
antgsi&ﬁsess'hlahlﬁ\s o ofipr ifise &RNA r sttandndTle SERDIAGIANAuRSr amg, possess a
oth hybridized  to. each other, wherein the sequence .
chagpeterpibior 1 8F SRAYeleaidgnd -9 veranging giraHen s ‘o SR i e siRNA
molecule preferably has a length of 19 to 31 nucleotides.

The siRNAs can be introduced into the mammalian cell by any suitable known method of
cell transfection, particularly lipofection, electroporation or microinjection. The RNA
oligonucleotides can be generated and hybridized to each other in vitro or in vivo

according to any of the known RNA synthesis methods.

The possibility to inhibit gene expression of disease-associated genes also in mammalian
cells and in particular in human cells, make siRNAs or vector systems capable of
producing siRNAs, having the sequence of those disease-associated genes, an interesting

therapeutical agent for pharmaceutical compositions. Particularly siRNAs having
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20 sequences as defined in a) to f) and wherein the
sequence of the second RNA strand is the

w@nioseewse- strand of the first RNA strand. ThePCT/EP2004/010308
si RNA- nol ecul es may possess a characteristic 2- or
3-nucl eoti de 3'-overhangi ngisequence. Each strand of
the si RNA nol ecule preferably has a length of 19 to
31 nucleotides. 25 The si RNAs can be introduced into

sequeRBes"RRBhLAH t6E bleshM 1AMBALSH bF BRL SrefdaWo gl RPErtBblogous to one
cell transfection, gfrtlcularly | i pof ection,

of thxise @enrespeanahd eved der fiecmanuffctemstdfopediqameeniNfor the inhibition of cell
3 . i . A _

evelZ LAORHALE bl EF B2 BRRRoPHRLET AR URA, it dscses

Simtlidy, knoluic BNA wytirhespablaref podscingGhdteesiRdEs birl bé ysédfor the

i nhibit .gepne expressi on of di sease-associ ated genes
man&?@&“? ﬂfﬁ'ﬁ%%qﬁ%ﬁ“en%el s and in particular in human
cells, nmake si RNAs or vector systens capabl e of

produci ng_si RNAs, havi ng the sequence of those
In agpthen smbadisnsat.athe dnyeniios, relatesi iqt Be a1e| Hgp nucleic acid molecule as

deRLOEHRRE %hfr@nstﬁ%mgle{?%{ci@%%ﬁ%gg‘g}ug%gg %"mpﬁéaéti MSmucleic acid

articul ar avi ng
expeSisER2004/ OA0B0B capbls eduendesngsa dbbbleedranded MRINA-molecule

resent inv | O r that are h .ogous or . s
comBHRE o SOUE KU OREY BY: Th e chenR R AC S e Tiss e cppditions
whefeh Udadk t RINA -fanHE thdepemithy f Bemt the bthbd, hdsi @rieadthcef 19 to 31

cycl e progression and for the therapy of diseases,
nuclgahi¢sscul arly proliferative diseases. Sinilarly,
nucl eic acid vectors capabl e of produci ng those si RNAs

can be used for the 5 manufacture of such
In thie ditcmetive sicthod (alsotdeseritedtiodiusells Nature Ritpelmalegy, Vol. 20, pp.

r tes t he use, of cl ej i
o5 NERroL Db B or e AR R n T B U g memseives

are igE0&wdet églo ithe Akminediah celh éorridohedet]adinp Geneapresinon
vector which is capable of producing a doubl e-stranded
RNA- nol ecul e 10 conpri sing a sense- RNA-stand and an

The %ﬁ&ﬁeﬁ_@dl‘ $& N Stk ANGA LRdEIs SraibRB! 8 GRAK i@ Sorrespond to those

erein_each RNA-strand, independently fromthe other,
prefpraed @r siddgb hinggengg! {sge Belowhucl eotides. In this
alternative nethod (al so described in Tuschl, Nature
Bi ot echnol ogy, Vol. 20, pp. 15 446-448), vector
“Suisabd¢ eomlitt@paibrethe fprpdution iofi ghesatiRdésloiibiststéraddeaalf RNemolecule are

.Si RNAs .t hensel ves e introdyced into_.the lian .

ol G0 G AP U B e L GF 2 AT WP BeBP eion of o
first! @M0tahsecohd tHIRARNANG el dthe PR CREudNCS LB NREtheT that — when
correspond to those preferred for_siRNAs in-general )
hybridiged pefespy 2 double-stranded RNA-molecule. Particularly “preferred “suitable
conditions” for the production of the above double-stranded RNA-molecule are the “in
vivo conditions” in a living human or animal cell or the “in vitro conditions” in cultured

human or animal cells.

The "nucleic acid expression vector” may be an extrachromosomal entity, the replication
of which is independent of chromosomal replication, e.g. a plasmid. Alternatively, the
vector may be one which, when introduced into a host cell, particularly into a mammalian
host cell, is integrated into the host cell genome and replicated together with the

chromosome(s) into which it has been integrated. Preferably, the "nucleic acid expression
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"Suitable conditions"” for the production of the above
doubl e-stranded RNA-nol ecule are all in vivo or in
wa@ pdoso2mendi tions that according to the state PET/EP1004/010308
all ow the expression of a first and a second
RNA-strand with the above seggiences and | engths that -
when hybridized - formi a doubl e-stranded
RNA- nol ecul e. Particularly preferred "suitable 25
vedPdhiy 9Ny eyg%ssio?leve@fo? dUGEH Rnshirg BHIRAGN §ene therapeutic methods
doubl eé- stranded RNA-nol ecule are tthe™in Vvivo
in lyonatist pashierladina settavirelngeckaroaan edenmviralateckel | or t he
“in vitro conditions” in cultured human or ani mal
cells. The "nucleic acid expression vector” may be an
Thexdodagh saese@mad iatestt yhayl he neepbdrgabé aperadly dihkwhiteh suitable
I S 1 ndependen f ronmosonmal replicatio g. a .
termnadesi §f. toaf tPé’ﬁX?ﬁ’FﬁDa%F% S‘?‘}lisn‘%?ec?’c‘élﬁe e3P B’ER%f(Se RffieHarly siRNA,
“cofENsdqREARAYERE th HhO subAS erfeBliing R bkrbsdhamlotto il Rld&vant RNA
manmmal’i an host cell, s |ntegra§ed into the host cel
strpdrradeNAntandspl i cat ed together with the chronpsonme(s)
into which it has been integrated. Preferably, the

"nucl ei c acid expression WD 2005/ 025624
FufiY| tHe2@owt 33 prist 6 DAL saghemmyenbblimnthexpr®es $o eeplicate in the

el EEHBALON P S e B4 e R BRI o8 BT BUF Ra hybegpost el is
mafimaHan e D @vthe 8K 40REAT of réPlEcatiofl Ng sequence of

interest may, if necessary, be operably linked to a
suitable 5 termnator or to a pol yadenyl ation

A R Sectbfl §uﬂ§bl@ %&eeﬁjresl:s‘)%' iﬁ%ﬁﬂé@&l% 2b n in the art and

"codi ng sequence” refers to the sequence encodi ng or
severdl ridsthemdim geomuméerhially edvailable. Bdiae eommaerdially aRmidable mammalian
strands, .Furthey, the vec ma 0 i se_a
oxsg i Seota iRk b bey SitaBle FRtydio Rl A€ Py, Wited 1, PMClnco
(StrapapEas), ?;mipogsm%meh?, ﬁﬁ&}m{ﬁﬁl’tfgfené)y @bDNAsIe(qJFJﬁﬁ@gen),l ;EBO-pSVZ—
articul ar en .t he st _ce is a ian _ce -
neq ATHE. S086)-GH1Tg 15D FARECCRTioh, PV AERBAAISK Gelda, Breferred
are3y! dupblie gEﬁH thEPaREERS)eCidrd EhdmaBhe g cell's are known
in the art and "several of themare comrercially

avai |l abl e. Some commercially avail abl e mammal i an 15

[ r [ i- e | |.yde
Tn SHRAEARL SRS ol TP SRl My d o M retBHal vector
RefrStinatagerfayA-oets pEkeaimge pajomepihbNMter (therifestvgerf)a cell, such
EBO pSV2- neo (A 37593),,. PV- 1(.8- ATCC 37110), . .
as @gwga el M?&ﬁ%%&siqn%@)ﬁ df @f&’g&nﬁép@%ﬂ%?mg&stla ted into the
gerRBNE dfheleaPBstt icsll.V RetBRudeR OMierl AhdiPehdt teell2By! FecBptor-mediated

({‘)Dgrtl_cul arly preferred enbodi nent of the invention the
endperiosis. Afergthe endepyiasisl infeetbesell theesresgionifdbe wtoviral vector may

be ﬁgﬁﬁ\&% bd %%&&%?8@?@%1&@% Qe Wb RA. PelififogtdiBn of the viral DNA

into the genome is ni:dfa(teed by a virus-encoded protein called integrase, wherein the
integration locus is not defined. Retroviral vectors are particularly appropriate for their use
in gene therapeutic methods, since their transfer by receptor-mediated endocytosis into the
host cell, also known to those skilled in the art as “retroviral transduction” is particularly
efficient. A person skilled in the art also knows how to introduce such retroviral vectors

into the host cell using so called “packaging cells”.
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as a human cell, is reversely transcribed in DNA and

subsequently is integrated into the genone of the
whoms/ozwkd . Retroviruses enter their host cel | PGYEP2004/010308

receptor-nedi ated endocytosis.. After the endocytosis

into the cell the expressiamf the retroviral vector

may 25 be silenced to ensure that only a single cell

is infected. The integration of the viral DNA into

j dipr.
PR GRS B Ep ik bF i SUGRR DRI BERL s adenovira

vectmt orcteﬂem\eidij.ve RetrealV Adahowet tvectsrmcen}pmetboctm Ireplicgtion-capable and

o B SRR DL T ey WA BB AR s

endocytosis into the host cell, also known to those
skilled in the art as "retroviral .transductio

LS
They gpcombimat | %pcsp 1efrsisiebi mt?sedﬁ@ G0 ol | TEBRRER estapdls by a
suﬂﬁlbl%o p‘ﬁﬁx‘?ﬂ%eﬁ@c‘ﬂl t Q. ilt rpgu Ca?lo%c tﬂraﬁﬁbfrﬁ’é’[ on@lorV@6hFEdtion of the

st cell using so cal 'packagi ng cel | s"
mamm@@msimgmmapmmbm Bm@eaw transfq»mnaém@/ttnam?fectlon techniques
1nc{1)1ﬁ ‘Q}l ul ar ltylgglg ftgglréaﬁgoﬁ?-b oe a\%@%%r%ff%cﬁlgg \é%&%l&gd transfectmn
amﬁ&Mﬁﬁ%ﬁ@h&@ﬁﬁamnm&&dmactors conprise both

replication-capable and and replication-deficient
vectors. The latter include vectors deficient in the

In Azgr&‘&% embddiehie Mk/&ﬁﬁh ¥REsQb thé uEH &f £xadibysystem capable of
troduced into the manmalian host cells b

produgingbiReNhay defied ebews wharan e nuelsic agi¢ éws?/%pondmg to the siRNA
is ctogl’%tu? {nnﬁt 20 SRt nﬁlF@gﬁséCEr S #{g{éFée}étl GB&or PRIPRARR. firkDexpression

par unan ce

castemnsdmaimmgl i/ Itucmirs heidt ¢aaresporelingitoubs seisaRNidestranditunder the
ar I|mte o |pos nmedi ated transfectio . .

congiof g8 2t BRIy, S SRR OrE P B A ST DU Ll Tucleic acid

cortdspiredigetd @8 ant1s%ﬁseL]!{‘I\IA— el ehigedhe ot B8R kecohB @romoter.
|nvent|on relates to the use of a vector system

capabl e of producing si RNAs as defined above, wherein

In {h!% %l\‘fglngérﬁmﬂg& JoGOF ER3RRNHNGIR ddiy &%EBN% ih@ividual promoters,

a ne "'east” one nucl el c aci expressi on
whmem the Swhrpransitergcantols gie Mpmelstmmaf theassgest-steand and the second

orog R oA B 5 G RGP P s, N
BiddéchaBlogy, o 20, ?cqmafexprmahomecam tdepleenit adonititgted by the
the nucleic aci corresponding to the

hybgilisasien o6 thenjastand ghesseg et @ent rol of a second

pronoter. In the above nmentioned vector system the
vector conprises two individual pronoters, wherein
The e i‘c)gireqsmn@ﬂsmtte‘é ndeBhed hersitt taiedudepell samppnerie which are

e BFRE 8 PR S PRI DOTR PO e, o
"expfesdigh Cdalssettblatnh,bryelncﬁde,t ‘Bﬂﬂ‘lmoh@tgljmltv‘ﬂ)lto 2@, m}n:imc acid sequence of
mtqdfg,sg 1‘(%31% (e.g. Felznrc]:g ing o} Igg‘rrgslpsn ng %Icp ‘lth%xm Acoornps }Ilptelﬁ%lge ofb ]¥1terest) and
"control sequences®. These "control sequences” may include, but are not limited to, a
promoter that is operatively linked to the nucleic acid sequence of interest, a ribosome
binding site, translation initiation and termination signals and, optionally, a repressor gene
or various activator genes. Control sequences are referred to as “homologous®, if they are
naturally linked to the nucleic acid sequence of interest and referred to as “heterologous® if

this is not the case. The term “operably linked“ indicates that the sequences are arranged so



10

15

20

25

hybri di sation of the first and the second RNA-strand.
The term "expression cassette" is defined herein to
w0 p@bMeis24al | conmponents which are 25 necessarBCDEP2004/010308
advant ageous for the expression of a specific target
pol ypepti de. An "expression j@assette” may include, but
is not limted to, the nucleic acid sequence of
interest itself (e.g. encoding or corresponding to the
thatStH &tidpClry E@r&tehdfbr Qheit @ﬁt@ﬁ@eﬁt %m‘gﬂge 1.eCQR feﬁ’élon of the desired
sequences’ ese "control sequehc may | ude, but
protime ondt chserifRAWAL toanseriptpmorfohedesihdRNA. oper ati vel y
linked to the nucleic acid sequence of interest, a
ri bosome 30 binding site, translation initiation and
Thd @fdthdtat el sh ghal orntbntiondd Oeedrbsgiona cisEieds s@ry ¢eneny DNA
or varjous_activator genes.. Control sequen are
seqpeee iagh sBows TeRstiggeuactivity i 4 Stafidl Oh580iFe prgferably in a
maﬂn}fréh%j h&& 051*11 goaw&ﬂﬁbﬁmaacmnﬁme BSE 10k Jrith6ice %K%Qienved from
ferred het erol ogous” if this’is not t
gencasre:odmﬁear@temmeﬁb@rémmlygqus ok Beferalogiug & e hobtellt he
-sequences are arranged so WD 2005/ 025624
PCT/ EP2004/ 010308 - 18 that they function in concert
As & pronfidted in geﬂérehde:dy p;tmpﬁafknomen ﬂmqmc&&sﬂ a@n befusedehat allows the
desire pr ot ej case 0 transcanﬁélon

eXPF§58i0R ngbre SFR 1ntqfﬁg uﬁpgrr@papr@ c@nfiﬁm{aﬁ mam alian host cell, in

par@&@ireim&rﬁﬂ?ﬁost %éﬂrﬁéﬁbﬂﬁlﬂ? pEedtbRSderivBy fildeh RIVA Pbl&merase I
5 sequence whi ch shows transcriptional activity_in

trarﬁ@mﬁ@emmtswhtqhom@mallme@ﬁ@kavbwmaﬁ AR A nﬁé\é%s) U6 or the
hun%naglykﬁéxegfﬁ RRW ﬁpf ¥arl Be ﬁséw@cg% s 8 Ie%}%reéghﬁe REGEBASE SIRNAS.

erived enes ei ns el
These padtioglatly poefetred pmniatg?em% 4ol Hh BNmmaiedrb megsbegs of the type III

t ' I Kk
1o O R A AT BB, ELh 8 B Spnscied
nucBRfige PF1 poNitRITg S bnlindeste @RI oftiRe t@ﬂﬁdmlﬁddcﬁéglohﬂ a

mammal i an host cell, in particular in a human host
cell. Particularly pronnters derived from RNA
t EdtRb r@ﬁtéé%tﬂ% y@éfi;b 89k te¥n capable of
R R LR TV

prodmnmglsﬁNae@efoPﬂRMhom 1denaﬁetbeu®@e dmd§e@mm éﬂi@renlbthe sequence is
ress.the therapeuti

a
confRRGGR A5 IREPEPEY o oyt I PBADL ko cassee
contdi€ing W;&qhbncb%%&&&ns?fRIﬁAL%md aseé of e migﬁigdeétNAaﬂhend under
- wmt eexceptlo 0 t he I rst I ri .
the cqBrelopt aPPLies JeRiing i . Sl%ﬁwt%f?é?ﬁﬁ%u leculgigugh wherein the
smél@-%tr&r[c&HWAQﬁ&e&ﬁgi ﬁaﬂlg oﬁfo%l%fgei b&G-RIRadteRRop-dtheture.
i nvention relates to the use of vect or syst em

capable of producing si RNAs for the above identified

In HIH4C e%{og ggtlnﬂ% (%Fsgufeg&?ée’d 1%3&}11”1\]%93?6 I%g&%&ﬂl%? Ségls Vol 20, pp. 446-

contarné |'east one nucléi ¢ ac expre
448y enilph siggRINAFStgnd s pzooﬁu@dsmdar thassetdlef a@n@laapmnm@er wherein

the ;&fAseq Qc%q%m’_?{e@ &)gﬁ)d%gnse R aena%tlggn%e %{raltup Sf the final double-
stranded siRNA molecule. This structure leads to a back-folding of the RNA-strand by
hybridisation of the complementary sense- and antisense-sequences under stem-loop
formation. Finally the intracellular processing of this fold-back stem-loop-structure gives
rise to siRNA.
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the control of a pronoter |eading to a single-stranded

RNA- nol ecul e and wherein the single-stranded
woRpossedeecul e i s capabl e of form ng a back-f ol BEEP2004/010308

stem | oop-structure. 25 In this vector system (al so

descri bed in Tuschl, Nature. B otechnol ogy, Vol. 20,

pp. 446- 448), only a single RNA-strand is produced

under the control of a single pronoter, wherein the

1 o) . : = : e " : :

I S e o B PLeo Bl ik et acid
expressmauitestor TeitBPEies Wo teupresdiemdassette enbmuikg fiod siqugnaefof the sense-

he RNA- st d_by _hybidisat.i f.t I t
RN e SR e RN TR Bt O ofTB ST Y promoter
Jeadlinp m@? isﬁiglegﬁfdgﬂb% RNmﬁldld&l¥eaQ‘Bits| din A¢-spariee &_ﬁ‘imgrtl@lécule is hereby
t ol d- Da St e o0op- ructure gl ves rrse to_ . .
capablenie e 2o gepoRat Sﬁ&f@pm&mgme expyessgd "hairpin RNA-
mofRATcBesubRERERNY B e SAB RALRRM: ACF BfALAGILDrbOGsiRE S ent

i nvention, the "nucleic acid expression vector
conpri ses an expression cassette containing the

in SGPEREE D520 AR PAHERLSR. phfBonscor it s

riscsﬁolrtgb efmmﬁi eff siRN&?CHcB@ding dta élse Pighant l?azt\reafidteih ﬂBElAintroduced into
mol ecul e. This.single-stranded, RNA- nol ecu IS herehy

EheEEigh D¢ F TGS B Gl S PRG0S, Bt Fe HEnL: for gene

therdp8Sife MBS BndNRLY o in N AmARh ALK &85 parSeRELHHRR tiget cells,
ive rise to si RNAs after intracellular processing. In

such ap pagkagingdeBapledi nent of the invention the nucleic
acid expression vector that gives rise to the
expression of si RNAs according to the present
In a predertddosmbalithients thei fivfst adiuibe decamiR A dthaed ayf ¢he 5iIBNA may have,

. ,non-tagxi g vifus,part,icles vi.rus-der.i ved parti.cl es
indpige et b BB n 10 thes AneloictahoRt EaErsoot 20 to 25
nuckitthdbd) ahd eBt prefeeel ofB0MRL2 Blcledtidlepar ti cul ar human

target cells, such as packaging cells etc.. In a
preferred enbodi nent, the first and the second RNA

, . q york .
I e Bl Y [ R HORRA H ! (ROTRNA may
havgy midependentlyf from the ofir, mlansth of 2dés 30amdlentidds, moed prefaxed of 26
f 20 t.9 22 nucl eotides. apot.her preferred
to B mihioliler I HES ARS8 Rt T hET o R st rand of the
si RNA may have, independently fromthe other, a

| ength of 26 to. 30 nucleotjdes, npre preferred of 26 )
The @resgnty MvigREete SisodEdates iRy thoise ifefudl/pie gpeipods 7involving proteins,

polfibephiagd égﬁlglﬁgﬁa_&een%@eﬁedythé BYRRIde B ALz Ren @b at es to the

use of r nmet hods i'nvol ving proteins,
pol ypepti des and pepti des encoded by the above defi ned

o BERETEGR F OGP NPT R PR ol BE LN OBt 1 9t Reni
comprising a sequence of the group selected of: .
(a) asequence as disclosed in SEQ ID NO. 6, 8, 10, 12, 14, 2, 4;
(b) a sequence that exhibits a sequence identity with any of the sequences
according to (a) of at least 25 % over 100 residues,
(c) or fragments of the sequences defined in (a) or (b),

for the manufacture of a medicament for the inhibition of cell cycle progression.
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conprising a sequence of the group selected of: (a) a

sequence as disclosed in SEQID NO. 6, 8, 10, 12, 14,
WQ2008/0236Rd a sequence that exhibits a sequencePCTEP1004/§10308

with any of the sequences according to (a) of at

| east 25 % over 100 residuesyy30 (c) or fragnents of

t he sequences defined in (a) or (b), for the

manuf acture of a medi canent for the inhibition of cell

cl 2 0 0

Profi, BoRpARIES Sh beplifs’ R0 el AR 5 fbus methods
knovnt matle aetd Fbm;mmﬂie, amlblhphlhy nvdedubassmapbh @ﬂanbfampfrmaable and

cann i Sl HRToHGA B A0S TRH, GFYIERS CB1 PATRRIEGEY [yebally lpophili

mol¥BiId an@mbasing tRh&hehBRane doRRINsPeRY et ikt ng'drt}é cell membranes
I'i pophilic nolecules or containing transnmenbrane

anddenrainAs FXerhjheih Bivlegienl rfB%Q’qO}ﬂ |Qﬂlfex wayy ohiedasion o iygcellular
upt%?enllnn{ﬁr 2 éﬁéﬁl@e&m i #85?&%18 t&uﬁ%&a en%Pﬁggg\,’aéﬁsthe use of

nor’i race’lul uptake inc
suitable rcammr-aﬁﬂewie,s parpofledy cm,er—pqﬁ@m Guiteeldicatred-peptides include or

dogyt f
cang B At o FBELIEY on pientmeRifeRlo maptidss, (bepgiyatins), galparan
(traﬁspoha@)l ol fintie-ddRRihid e Spepiedsude g@fypept@dbsb@eﬁﬂf inégfds simplex

fromH V-tat, antennapedl a-rel ated peptid
Vlrl{spg}%@@rg{p’y%) @ngrpgqs&ﬂ) HtroslHstisy pigod is to introduce nucleic acid

vecﬂ)% Xz%ﬁﬂl'e '?)'f@ r%d&h NP1BER Ao Bﬁ&esRﬁ i des,

erp ex to virus 22 protein. Another
p035|ble |ntroduct|on method is to introduce nucleic

bl f h [
s o5 o I e AR s B o
a miefol aﬁ@dcqmiﬂsp mhsi@ﬁ&gaﬂhe ekpreysion Viechdrewi bn ofrémbly linked mucleic

cci S pIR RO 5 Uy RO i SroHBTES B HICEI FHIEYHIRG S8 hostcell
und@P b&d‘f@n‘é‘ Gitligh RAC BEIRO tHe g%%kl)ﬁﬁ %PEéuQ %olﬁ%ﬁh@e S 3R thereof

host cell, cultivating sai under
andg opidinellnrsscrahoe bl Rhﬁlexplﬁéﬁedmolsmﬁpu@apﬁce@g icofiurg fmeslyyrg. Depending

on B8 chleﬁ)on Le r%téesﬁ%%&ﬁ g M5By E ge%?godsgfﬁﬁg# 0&@'&eﬁchieved.

Secre e expresse
cul ture nmedium Depending on the cell-type different

T RIoe AR URE B ekifes iser i B Prabe L s Ra e by solid

phaBBYynBlesiR ( Mén@ﬁéldlé egynt hetically, e.g. by solid
phase synthe3|s (Merrifield synthesis). The

pol ypeptides used in the invention may al so include

| 0] tid
1 K00, NP 5 Uy U5 0, OB e 1o o
fusiph @o@pblﬁrdvs lamstherspdjfpdﬁmde pmyqueﬁu‘seddﬂ tiod Nitatreines br the C terminus
a SI on ti.de is
of ph et oot ritenBettER 555 Do SRATHErS afyamced by
fusi@R ORI c ABA! feglemel (}éﬁepﬁdrdﬁn tigerédbf) encoding another polypeptide to a
nucleic acid sequence (or a portion thereof) of the present invention. Techniques for -
producing fusion polypeptides are known in the art and include ligating the coding

sequences so that they are in frame and the expression of the fusion polypeptide is under

control of the same promotor(s) and terminator.

Expression of the polypeptides of interest may also be performed using in vitro produced

synthetic mRNA. Synthetic mRNA can be efficiently translated in various cell-free
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nucl ei c acid sequence (or a portion thereof) of the

present invention. Techniques for producing fusion
wpoiogpeweed des are known in the art and i ncl udePdT/BP10041¢10308

the coding sequences so that they are in frame and

the expression of the fusiomipol ypeptide is under 30

control of the sane pronotor(s) and term nator.

Expressi on of the pol ypeptides of interest may al so
syskenspRicfudidgEst ust Meitkd to/| IcGteERNAY
va nfhetic MRNA can nggﬁﬁ?%gg%S%ﬁggﬁgﬁgﬁ%?g%cﬁﬁ ts, a5 well
as Ex‘)fséﬂea%% trarslated ioeclimspd o55tons dxuding, bRCTHERRGEd () T0EB8njection
: [ ' Lo ted to, wheat germ
oo P X PRI DLRES 05 Vel o ~

efficiently translated in cell based systens
ection jnto

Lnel uding, but not limted to,, m I Nj )
b BhESH s3le pravenil eSOl Mot oF pelvpeptides can be
achlevbd bi tdifiesti wHRl thrily 6116 1RY PEEQS SN #HSthB GrtS @vlrexpression of the

i solated proteins or polypeptides can be achieved by '
protgiy ppPelYPeRidpsmaRAFad i strpressionpel thenensorenasg prpteitie biological

fun@{dn: B%gﬁ@dﬂﬁﬁfgséél&{bns%fr 0 ?tr%lgﬁtg%]ng%%}etw udif g@%@;éﬂgggments, it is

qgéllea to suppression o ous
posgiblsi to gersante sequeotésomcodpg idntmimaitrobgrive @kptidesns polypeptides. Such

r tio or usi.ng sui b fr agnent it is .

o A e PR IR, B no AT ! i s S ER 60the cbrmesonding
enddgemonaptoteiegBb senRept frdeserds op elwRRPtidBs gePMeRd Which consist
nldoglgaﬁt-ng ative peptides or polypeptides can_inhibjt .
only |04 pidig; SFmaes (e €6r srapwHe g masHy® JéRopartistlyt larking their
biol68icalefabig. S - - olog
OIEPRANAILS, SIOUIERL s BBl S8 B BEREL Bl oogicn
funcsiepyetetbe carpgenons prdteies (o nelypsatiddsaiy hindargkionipttabeliutar binding

We] ' t ; o _nant - negati ve nol ecul es
pariLSRBMES RGOk oSl LA FERIL Y ) o

endogenous proteins or pol ypeptides by binding to

intracel l.ular. bi ndin 15 partners and, t hus_ bl ockin )
In sy G Br g in 980 AckaisB R N 1B 1o6 8n RBHbe4Y RhGhAS firedled against

at leastn@tpol¥fRetidd V@b ORg habii@se hOLMRIUSBvOForde manufacture of a
ant i bod is directed against at |east one

y which
medysmenb it thranbibifinn ofi agl caclesu@ersonas defi ned above for
the manufacture of a nedicanent for the inhibition of
cell cycle progression. 20 The term "anti body" as used
The tiemme {‘antibody*Uekesseddidneip aheled@rinith aolyclvasioaldomahoclonal antibodies,

tibadi es as Il ,as fra nt reof, such as Fv,
oo o DR RIS BB PRI S ST RO R o5, Fhe o
bindaiy kgien @t Hapithe The PacseRl BSSiton AYEBbhORMpAI&EO humanized hybrid
.contenpl ates "humani zed" hybrid antibodies wherein
b VATPR SebGetieFedIengenoh amemdmendenairantibedy exhibiting a
desiRUNBlobh B8 cicity are combined with sequences of a human acceptor antibody.

~ The donor sequences will usually include at least the antigen-binding amino acid residues

of the donor but may comprise other structurally and/or functionally relevant amino acid
residues of the donor antibody as well. Such hybrids can be prepared by several methods

well known in the art.

Specifically, said antibodies or suitable fragments thereof, particularly in humanized form,
may be used as therapeutic agents in a method for treating cancer and other proliferative

diseases.
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25 desired antigen-specificity are conbined with

sequences of a human acceptor anti body. The donor
wGemsmerses Wil | usually include at | east the PCT/EP2004/010308

anti gen-binding amno acid residues of the donor but

may conprise other structurappy and/or functionally

relevant amno acid residues of the donor antibody as

wel | . Such hybrids can be prepared by several nethods

well known in the art. 30 Specifically, said

anti bodies or suitable fragnents thereof, particularly
The rushnfesaid edtibation mayreyscbmclisle dhashérhpewipaluirhibitige rif sthe above

- t.hod for treating,cancer and. other . . X
idchliafi HEHAR: v Ingteclscd oGt apnsig op tnsptides. In partcular, his
useRady bPAROALDLASNBlifefdtive dsRagf~ sai d anti bodies may al so
i nclude the therapeutical inhibition of the above
identified nucleic acid nolecules or their

Thé %ﬁ’tﬁﬂ%&@iﬁh&r&%g d %%ludeﬁ iRRrthd ﬁb'cllégﬁ eaﬁ}g}r%ﬁqé)ld%own in the

may be directed to d proliferative dis
art.glpelivsayloé snighodiasapart culsrlyay fisgmientsy nthulbied céltst may be performed as

. et hod. k in th t, Del.i .
o100, B4 BRSSPI ] i iigmelic be 2PHed 1 varesafir or an
extragyllider dembiy el aasbodyesnyi &xeet fiorfuRePphi Bk Dinding to this domain,

.pol ypeptides a rQteins. If the antigen is
wi Wg%g@%qrdmgceﬁ%agﬁeqwg%r acel | ul ar domain, the
anti body may exert its. function by binding to this

domain, |0 without need for intracellular delivery.
Antabpdigsoefingle eqtiplasecavaieptiedo e oietactabid label such atet emtialbbel, enzyme

1ab{>1?ﬁﬁ'hine§léﬁé"la?§1 ﬁ}l{h%?t%e J[ ﬂi%gll or t?lg ﬁiél(ggvsirléga ES%%’ ‘f]e?}'%]é)’logy established

um nescent [ abe uorescen ,
for njg[ts) m;gﬁoism Kabeﬁmbrmktﬁgllyargsms&?ﬂ :fs:?ﬁdgl:.jcfsdb pliposePEepdEBW) or for
.S . { .Ul. t

mogfP i B8 o &g SuipS apthedy Suthins v fip pfplstio tumor, e.g. by
con@iuiéd tdibddrashyd PHIN@oRRionbGaiksivh tthbebpigy)PeH K PRCTR |(:_single photon

neopl astic _tunor, e, g. by conputed tonography, PET
emisHAR LOPPPes MBRFENR-onogr aphy), or SPECT (single

photon eni ssion conputed tonography). |In another

enbodi nent, the invention relates to the use of
In apoitler Pmbedimgniythedovintion relefet ialibs use @0mpliy peiftmalesiles, peptides,

.2l ns r_ ant i bodi as defi ned, abovg, for the
ol FUeiB ciroinst " RN R e CFG1otk HROYH ol i mgGfacture of
medibenapforathe aegttiehi draha@tby 6f dhdtdgaive disasdr ef erred
enbodi nent, the disease Is coronary restenosis or a

neopl asti ¢ di sease, the
In a preferred embodiment, the disease is coronary restenosis or a neoplastic disease, the

latter pref@rably selected from the group consisting of lymphoma, lung cancer, colon

cancer, ovarian cancer and breast cancer (see above).

“Proliferative diseases” according to the present invention are diseases associated with
excessive cell division or proliferation as for example cancer. Preferably, the proliferative
disease is restenosis, partiéularly coronary restenois, or a neoplastic disease, the latter
preferably selected from the group consisting of lymphoma, lung cancer, colon cancer,

ovarian cancer and breast cancer.
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| atter preferably selected fromthe group consisting

of |ynphoma, |ung cancer, colon 25 cancer, ovarian
w@2msees6and breast cancer (see above). "Prolif BCHEP2004/010308

di seases” according to the present invention are

di seases associated with exogssive cell division or

proliferation as for exanple cancer. Preferably, the

proliferative disease is restenosis, particularly

Rééﬂah@ﬁ@r % Oar > ew Ha %ld%%ogé ?r g(?rl‘ll ﬂ' Sea\l%tﬁ ' of B&ue at the site of

latter y sel’ecte
ang]@p@s@t drrsgend implpnteHomeStertaing tmgrm@al tub&l t6 rnomatne @feviously blocked

| ncer an bre ,h WO 2005/ 025624 -23
7 bR GRSl B eristy S S BIirS in Hardnrtes Wah dhrinted stents
thusl rma@%sﬁﬁ@decéﬁaﬁ@ﬂﬁWs&n@ﬁnﬁlhﬁ%ﬁ&l 8 evleR @oRInh ‘@fpass surgery.

angi opl asty or stent |nplantat|on Stents are ti
metal tubes to hold the previously bI ocked arteries

NePBREtic HRWRKE bre (fl?éitse%r& ée%l & g}!flyq‘g g%%sde or; g%( Iﬂ the context of

patients with inplante NECcessi
thes geesgat anypntiphasiiey mest en&ievamtp Inam;ﬂaﬂ:tllco disedsee vea neoplastm tumors,

r a tic diseases are
P B0 R REE cPirR G Y Lo et glon cancer,
ovirien cnntérexid bpdast dneepr esent i nvention, the nost
rel evant neopl asti c di seases are neopl astic tunors,

particularly selected fromthe group consisting of

In b¥6MBOBBect, 4RY uﬁéﬂﬁ&{ rel&t‘éé 8 G ANSEDE anqycﬁﬁljﬁg%u‘él%&c?&d molecule

and breast cancer. In anot er aspect e’1nven
COIPRYIHAS § W@letmldngh@fse@ﬁﬁnlcs otlatted fmm:ﬂhe igoougod fthequences consisting
of:Mol ecule conprising a nucleic acid with a sequence
sel ected fromthe group of sequences consisting of:
15 a) the nuclelc acid sequences presented in SEQ I D
13, 1, 3; nucl eic acid sequences

NO. 5,
enc@dithfjh]b%?lﬁ ﬁglﬂtsie@@c‘?srfg?se@ 1}3 PEQIR SGlenée ildehbils §;
W tB) thieldl ¢ieisBqencadgttobe %%ﬁa& ARG Qxellgtd};y Qfs@aﬁ&Cﬁ identity

to a) of at least 25 % over esi dues
are devidethgdireteinengodashpius ancleicdeid @eandmg tos) rodj at h:est 25 % over

BLAST ; | u
%g@ﬁ%& @%r%éh QIre &'?asfol%/\’ie ! 3 caglpgteﬁ%}dgg &Faérgh tsing the

nmost 10 sequences of nuc
whi ch BIrASE appishes analyIa},slpmgi'ams mdthvdnt davilhe of ftusdseil g,

(o) ol ST B AR FRReb i aByiAne with toe
nucleic acid molecules with sequences corresponding to (a) or (b) under
conditions of medium or high stringency,

d) the antisense-sequence of any of the sequences as defined in (a), (b) or (¢),

e) fragments of (), (b), (c) or (d),

) RNA sequences corresponding to any of the sequences as defined in (), (b),
(c), (@), or (e),

for the manufacture of a medicament for the activation of cell cycle progression.

In another aspect, the invention relates to the use of a an isolated peptide or polypeptide
comprising a peptide or polypeptide with a sequence selected from the group consisting of:
(a) - a sequence as disclosed in SEQ ID NO. 6, 8, 10, 12, 14, 2, 4;
(b) a sequence that exhibits a sequence identity with any of the sequences

according to (a) of at least 25 % over 100 residues.
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d) the antisense-sequence of any of the sequences as
defined in (a), (b) or (c), e) fragnents of (a), (b),
w@ egosoesetd) , 25 f) RNA sequences correspondi ngPCDER29Y4/010308
of the sequences as defined in (a), (b), (c), (d), or
(e), for the manufacture of_gqpedi canent for the
activation of cell cycle progression. In another
aspect, the invention relates to the use of a an
I soyat [ I n‘prl sing a
pepp?de%ﬂ%g%P?&w%egggk§ﬁgﬁaa9ﬁlaz >sel ected from
fortth@mgnm‘iaptumﬁa wtdingmetft for thajctivatios ef uehegrl@progression.
disclosed in SEQID NO. 6, 8, 10, 12, 14, 2, 4; (b) a
sequence that exhibits a sequence identity with any of

In titghGYHARS inREEOH eilates {o0thé abe B aRtntiRRAGIwigeh % @V&fed against
100 resi dues. WO 2005/ 025624 - 24 PCT/ EP2004/ 010308

at Jees} ops BERRSROS PBIPPHidesiuR FRABSIeideBaed #bqva)forothe gisyinfacture of
a nfe@callaf: fRHY REVIS K ce c%?hf%@s@{w of OF the activation

of cell cycle progression er aspect, the
invention relates to the use of an anti body which is

r aj nst eas
Tl GO 1 800 Hleo ByobE s Wit Rt vty spideseauences
pepmlasgflaﬂypﬂpadé@‘ prétefRd Laﬁ@ﬁﬁﬂlbocﬁésf 1st Hﬁ—‘e@é‘d 'td’xﬁérﬂ@'ﬁh@ftreamnent of a
Thus, anot her use or nethod

cell cyc ression,

disgasg gt W%/“ﬁb CFﬁ SYHB &R F89Rt isphrermeliedicienter rpegiaple afeated.
pepti des, polypeptides, proteins, and antibodies is
.directed towards the treatnent of a 10 disease in

Disgpges ivide pbnasipel, edeficisgt o5 segativelysafiitntet nell cydefrragression may be

AR08 BBl ks B BB BROREET e oot ot
retqndal@nem&ﬂlmechwyuﬁmheahhgr acterized by increased

apopt osi s and devel opnental disorders, in particul ar
growh retardation, or slowed wound heal i ng. 15

ThekbRfe faQreferad R:hﬁfoﬁﬁ:l‘i&ﬁ of Mﬁ%@ Em‘%ﬁm Bﬂ' SR8 %8 Bluse or method of

i nvention relates to a use or met of the treatnent
the dreapment b o diseqfige Piierein the dpessade Ch@ra@thlaz@cbye increaded ppoptosis,

o da ' g\tm retardation, or slowed
growouﬁagﬁﬁ%aﬁ ﬁﬁm"%&?’}&‘é?‘%a |g'n of cell cycle
progression” includes both initiation and sti nul ati on
cel ress;o cl ud

alef] b5 LB BB S e B TR A eyt
progieksisiil es and t hei r

The use may include, but is not limited to, the use of said nucleic acid molecules and their
corresponding polypeptides for direct or indirect activation of the expression of said. target
genes and/or for activation of the function of said target genes. In particular, the use may
include the replacement for or the complementation of a lack of function or activity of an

endogenous gene involved in cell cycle control or, particularly, in cell cycle progression.

Expression of RNA or polypeptides may be achieved by introduction of genomic DNA or
cDNA containing suitable promoters, preferably constitutive or homologous promoters.
Alternatively, any suitable nucleic acid expression vector can be used (see also above). The

encoded protein or polypeptide may be full-length or a fragment or peptide with a similar
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correspondi ng pol ypeptides for direct or indirect

activation of the expression of said target 25 genes
wa@easoesebor activation of the function of sai dPCHER®D4/010308

genes. In particular, the use may include the

replacement for or the conplegentation of a |ack of

function or activity of an endogenous gene invol ved

in cell cycle control or, particularly, in cell cycle

b@%ﬁl?él\?%g&tg% in el fe ?oglrt]r%L ]gr c?%mgnt%&? glﬁlarq% &1@% capability to
actioate aélhd:}w@lsm'gteehbm pr onot er s, preferably constitutive

or honol ogous pronoters. Alternatively, any suitable

nucl ei ¢ aci d expression vector can be used (see al so

Alabeetheraph @echﬁi@@ﬂl%ﬂovpﬁ ol ﬁierhrpéanp@é YRERL 'nq{?odﬁ%é! sequences into

fuII-Iength or fragnment or peptide with a simlar
cebp 95/ tpsurs 2l vabﬁwiz@@ﬁﬁeumicxgn a Zisepjeonegritivaly affiertingoeell cycle
prbﬁe %hg&%lg%la %?%@P%or%tr&#g rf {glgﬁbo{?&cfengﬁlef seq%ences are v1ra1
Vef;tpmge gssiroviral Alr ladgeveral Yeetag\lipoéshion qnl@slektf@matidﬁ t he

art can be used to introduce the sequences into 5

cells or tissues of a subject suffering froma di sease

Theegetbiny epotysdptiged bnge fp@lﬁlsé mayGl® WY QaeRS&] BN any known in vivo or in
Parti cal arly usef ul i ntroduction of the above

vitrQyegihed padmtwduesdcdizecty dntg ithegells (e rbee). e. g.
retroviral or adenOV|raI vectors, |ipofection and
el ectroporation. The proteins, polypeptldes or
It lpéipt)W@I dhnt maijebded sitiodieg emrbatisad toyactivate kredvinlogitalfmotiar of target

R A T -
birglig ‘@Otdib e&getaplrolwn U§ﬂ<§thé10p<ﬁ>@ﬂ9hhlc§t1§ tiddehd bﬁlﬁ‘t’%ﬁliy%hds two or more
ctivation

fynction of tar proteiln bind to
gl SSIECH Sy HachAg G DR InAlove HNged By to induce
intBaBeHnNGF the thier bREERL Iﬁfqulﬁér%odw of Q&fvaﬂ&? $d Péljtlh{ll&‘l* %nown for
that the antibody binds two or nore 15 target proteins
memmmrbwgé dirhemg tepemorsuf fi ci ent |y cl ose physi cal
proximty to induce interaction of the target
proteins. The latter node of activation is
Wiglardspeat| tarthy dppafin dntfodimeitbrrelagndaointle disd hidleic acids, pept1des

Dol BRI 5 IS RoRIGE P e R APALSS BlPEPT0800veapr th ofher use

of PehyiRapséis. des, proteins, and anti bodies the sane
appl i es as defined above for the other uses of the
i nvention. |In another enbodi nent, the invention

I n . ted, . . .
In ﬁﬁ(%:tﬁéerleémgg?@e%ﬁggu eé'HntOz{é gée { ﬁg%%%?%‘g cogx’rzalmng an isolated
nuceit etid dyolsmile pepiidd, polypttaleg ox)mmbodjn séledtedifrom2he gfoud)consisting
fnucleic acid nol ecul es or nucleic acid expression

vectors as defined above,

a) nucleic acid molecules or nucleic acid expression vectors as defined above
b) a peptide or polypeptide comprising a sequence as defined above,

¢) an antibody directed against at least one peptide or polypeptide according to

).

Preferably this isolated nucleic acid molecule is an RNA molecule and preferably is
double-stranded. Particularly the isolated nucleic acid molecule is an siRNA molecule

according to the present invention.
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b) a peptide or pol ypeptide conprising a sequence as
defi ned above, c) an anti body directed agai nst at
wo e@smeene peptide or pol ypepti de accordi ng t oPCT/BP2008010308
Preferably this isolated nucleic acid nolecule is an
RNA nol ecul e and preferably _.ix%_ doubl e-stranded.
Particularly the isolated nucleic acid nolecule is an
si RNA nol ecul e according to the present invention. WO
2005/ 025624 -26 PCT/ EP2004/ 010308 The medi canments may
be used or applied in nmethods for the therapy of any
THei mddmﬁmemts ahay eeaised erdipplas en 8¢thédsaforCtBBGBErapy of any kind of
for the therapy of_ diseases in which cel
oIS ittt it o Pces BFe b BGREdas I magt dssasrain which cel
cyBRY Edrtil as! dellf eyclt fﬁ@%@ﬁ&?ﬁ@ a &ole ﬂa}‘ﬁ@ gﬂfoﬂ H0herapy of a
cancer, colon cancer, ovarian cancer t canc
lyrpREOTR® dTREFARASTS COMaT Canost dveriusercerordpesst exhcem net hods
for the therapy of any kind of disease associ ated
wi th abnormal or deficient cell cycle progression,
Theamnedicanh ety ma@a@almssedodraambédem methobly fornbe eRssy of any kind of

t05| el.o ne sord r abnormalities
GRSt P B & Gt Sre amE S bReBigdAdy discases
chﬁlaatlehm H'ﬁenfc@éals&i/\ﬂ Bﬂoﬁ%' QRYAbh BBl OEIS&‘EGI‘SC%E%ﬁonnaht]eS

and their admnistration apply also to the
(3rH ey ey erreh Bfftaltdﬁ'@oq)r?@éﬁh“(ﬂd veginddegling. above di scl osed
uses. 15 The nedi canent preferably conprises
additionally a suitable pharmaceutically acceptable
The dpHowing qg’nsﬂelaablhg/fW|me[hcqm&mts aﬂcbﬂleﬂradwmnm&atﬁi@f aptd also to the

Pkl el Bl 57 Mot Gt wedones,

particul arly catlonlc | i posomes, cal ci um phosphate
etc...Prefera y a carrjier is used, which is capable of

The ﬁ%%dé“&g}eﬁbp ablyrepppgisss yiditignally ppveslle phaveasesiicay acceptable
car¥ief, Uﬁrefé@aﬂﬂjé GhRs p‘éﬁfbﬁ&' B Rl B&%péﬁﬁ;?lﬁg’ T dz%ggrhah%ur the viral

enter 20 the marmmalian target cel
VEGRER, é@mﬁeﬁt@m?aISDSVltlommonwsmghhposomes,l prrticslaliyt eatvei 11posomes
Lin aci

S r t.ose f ats a
] g e S5 UM Byt st
ef@ddy of the sxpreafsmlﬁvdctci'tdr ariru§pﬁﬁb1|es Z&tSininl tBS SXpradsiotefector to enter

thd es and fl avourt?ngﬁ%ﬂ medi canent s_nmay_al so
t 2 BedifgueRh ey, aqﬂéfﬂolf@%anﬁﬂ@m?emher carrier

sub@fanc%5 PREBMBIYE @REH, NiafGsdTefisC %f%ﬁhsaéi@y%l%gﬁﬁ flysiological NaCl-

subst ances whi ch stabilize doubl e-stran
solyims o Ferthen addEvesh i perterden stabilirsrsy @cﬁsbxeraswsadmdm&rﬂmoumgs

nol ecul e or DNA

The medicaments may also comprise other suitable substances. For example, RNA or
siRNA containing medicaments may contain substances which stabilize double-stranded
RNA molecule and/or which enable the double-stranded RNA molecule or DNA

expression vector to be transfected or to be injected into the human or animal cell.

Administration can be carried out by known methods, wherein a nucleic acid is introduced
into a desired cell in vitro or in vivo. For therapeutic applications, the medicament may be
in form of a solution, in particular an injectable solution, a cream, ointment, tablet,
suspension, granulate or the like. The medicament may be administered in any suitable

way, in particular by injection, by oral, nasal, rectal application. The medicament may
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expression vector to be transfected or to be injected

into the human or animal cell. Adm nistration can be
w@2005i0z2out by known net hods, wherein a nucl ePCT/BR1004/010308

is introduced 30 into a desired cell in vitro or in

vi vo. For therapeutic apMi{?yions, t he nedi canment may

be in formof a solution, ir'particular an injectable

solution, a cream ointnent, tablet, suspension,

ranul ate qr .t.he like. Th di canment pay be | . .
parifiiety oo Arini Sty DEPicEaly bt dipent ridatati e e digestion
apphfh8s Forokan¥e BY 3hbcufdsahs inj@6ba! TRPRlhLah ini
Predi canentm%ai/% S308] Cr5e04" PeT) EP2§04/§%§%%8?T-E%9 be injected
intrgygnopely| #r e permadaf riokitions dfop aindesiensalor infestionsea@ther suitable

| 3 ri ] Helgp® r . 1o npl
w308 SUL8TA9 el GRS RR AL U, b SURTE}Frcans
oinfirrgngss sprdys antk stherarmsdénnal thetdpeufiosubsobcsalrit tenfrhaif inhalative
Subi,[nf uesisong or injecti ons O her sgi ta%,ﬁ' :
ST STET &1 PO SPYneCTRgIeD 8T B IPE (b iT PP Fs e dmghntates.
the skin in the formof creans, 5 ointnents, sprays
and ot her transderpmal therapeutic substances or in the

Ther gptimelr admpastatipy dorm asfcanidsunisgaien desindae aspedigament either
con?)?n%?%oﬁﬁﬂﬂg-ﬁtrédae& @I&ofriaé?:gleg] P GR %‘Bb@? g?ciﬁeg%e& ) or comprising

antates. The optimal adm nistration

. nuclghiaiil yeetats eapablogp express suaedtivbirsrinded RIA molecules depend on

kSl ubl e-stranded | ecules with the

the§%g@é&§gﬁ%% gg%nb?ﬁ%%ﬁﬁF%ﬁﬁgggﬁﬁa?Enucleic aci d

vectors capable to express such doubl e-stranded RNA
PrefeBbB; Whe sctihade 0l idibitdrNe adiResta8d i hOGHESS} Ofe®ive amount.

- the disease to be treated. Preferably, the act’ivator
As wyed; hergini & opharmageiticall s efeetive ampidt nher utiicadd gr inhibitor is an
I, unt . .U herei.n, a ‘pharmaceytically, .

st K8 8 TR o AR RS RGN S 8ol AR S i
or ik subjeditiratdient 1ve. SPecafdlloy e SHRAENARSHERY effective amount is an

ph¥3|olpg|cal result, either in cells treated in vitro
amoypt pyTigiert i) rasttivebetflagngen fori spme wpiedi ofitiag, lope ca more clinically

it .J.1C i s a amunt,. :

AeFRRE PRSI Btcck Brodahy Wit Bt Sy PocaBlB Baisenrs sypociated
witlt | aormak aleficlente of | negaivtly dfRiciode dedplat BRIOIp@atession. The

effects assgciated with a proliferative di sease or a
phargpaggiically s<fRatixe canouR tIRaWBBY igpendies iosi et sescific activator or
hﬁﬁﬁ%‘(ﬁ%%leﬁﬁh%’anﬁfi% Fl% ﬁ?ﬁ}éﬁ%ﬂt VN LicRf FILESR! a%ﬁ'car-mﬁolgsorelated to the

pharmaceutically effective anount may vary depending
subjest tohkee dipated fand thetdevadtyrofothe dindushi Far exspipdsti€dhe altvator or

. ,.1.5 al so, dependent .on a vari et f factors and

inhibiTr f9 b el PEISTEd Yheracion BrB et a8 ekt i eul amgral health

of thdBatf@y @t WYl £f ddBeedione@ervedahd %@ﬁﬁ’ ata 'ofbié?ti&% in, }\)/re—clinical
i stere 0,

~activator or inhibitor is to be adm In Vi
aninfah gestrwowld dle agwngdhe fagkirg it be sexidemddIfgbe ectlatch@alinhibitor is to

f.th tient.as well as e response curves and. . - .
be oM YIThEHL ovaPn e Wﬁ“gfa-s% drhieea Vesghva ol dn virro
studie i Bssbe paaRBE@rd e dREkO halflPe, RRsE AN LBLERITH detbdination of a

activator or inhibitor is to ‘ ‘
pharmaceutically effective amount for a given agent (activator or inhibitor) is well within
the ability of those skilled in the art. Preferably, the activator or inhibitor is present in a
concentration of 0,1 to 50% per weight of the pharmaceutical composition, more

preferably 10 to 30%.
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be contacted with cells in vitro, one would al so

design a variety of pre-clinical in vitro studies to
waswem2pa aneters |i ke uptake, half-1life, dosePCT/EP2004/010308

toxicity etc. The determ nation of a pharmaceutically

effective amount for a givengagent (activator or

inhibitor) is well within the ability of those

skilled in the art. Preferably, the activator or

.mRi.bitor. is present in.a 30 concentratjion of 0,1 tg
A R R0 R B8 e P Mo SR ey el & Tomall
molemile". Spiadifresiadilys &k niodecBQlowED 20061 HRRERA padfiics antibodies or
CT/ EP2004/ 010308_An i nhi bitor, activator, or drug
nuclgicasids Ayl WBich rehbitasaalecylpr weighinf lessyhan S¥0Ha, greferably less
than I N e ich
B L SR ST, TRSEL LR, BERIRL FRULES WIS suct
smal enelgculesraybé ishantéied initighathnel ghout fapcaterghcreehink @ssys starting

. referably .l ess than 2000, Da, re
froct B8 SR P tof R D TS et i g e o be
desipiainorFafhdanodiehbpnetrids ki®ke autasbiRBriRecHedgaty). f i ed
i n high throughput procedures/screening assays
. starting fromlibraries. Such nethods are known in

The l8BesAirbteingtthia3é Ereo‘if[%ldlbyrfﬁé g&g&ﬁ%g?ﬁ%é@hsﬁd By pgssess one of the

esigned or further nodifie y known

sequeBeAsias debnredain (ehientifls caybe Ted igertegi-frotgipusot dthtr @reen for new

| by .t r | icatio nd.that . posses

oot B 80 e UL L PR PR S v
progosssiosedentified By glvht hsaughpialy W uethsrmeditanentd @r B6Mherapy of

! %e.ts that inhi blgt %r ctivate Cagiil cycle .
Pr"% gUyedssasrs, Prdichiagyion the themanvitraghesass mowlich gglk pysle control or
cdl@ﬁﬁgp@@ﬁkgankgg@hb&ied by such a screen may be used as

nmedi canents for the therapy of proliferative

di seases, particularly for the therapy of a disease in

WY, e I I rogression .. .
In aAERAGRY) S PLSPICHEROPabEl B Ref SRR Ructcic acia
moldcplee pomprising | atsegudnoe tdse deffredotbar bschatied oliel Bpgd binding -

[ | ecul e_conpr.ising a.sequence as defjned above .
specfftaly o TGl Hp€ aSPPRG SinGioTG = Spetnrr ehikyhe dgader e in
vitroodiggrpelsyreppiotl€eraOrpdibeab N r 8 GRAEASECiASI WA ARAROME cycle

for, the in vitro diagnosis of a proliferative di sease

PIogEssigngi sease associ ated with abnormal cell cycle 20
progression. In a preferred enbodi nent, diagnosis
relates to proliferative di seases as defined above. In
In a preforied embodfneent gagnobio délaten tq prolifegrtbe disansdsak dsfitel above.
di seases associated with abnormal, 25 deficient or
negati vely affected cell cycle progression, as they
In aretler gesferred embadiencdt, diagnosis relates to diseases associated with abnormal,

deficient or 'negatively affected cell cycle progression, as they are described above.
Diseases with “abnormal” cell cycle progression include diseases in which cell cycle

progression is deficient or negatively affected.

In a proliferative disease, expression of endogenous genes corresponding to the above

identified sequences may be increased.

In a disease in which cell cycle progression is abnormal, deficient or negatively affected,

expression of the corresponding endogenous genes may be lowered. Furthermore, the
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Di seases with "abnormal" cell cycle progression

i ncl ude di seases in which cell cycle progression is
waledosoreset or negatively affected. In a prolifRBCHEP2064/010308

di sease, expression of endogenous genes correspondi ng

to the above 30 |dent|f|edw%gquences may be

increased. In a disease in ch cell cycle

progression is abnormal, deficient or negatively

ression of t he cqrresponding endogenous

c"r@eéﬂ%%&%ﬁﬂd& &1 UtRe7°8E A e AT ERAPHE e CoBmongig pIotein less
actiRebr EBRGOHHAL308 -29 correspondi ng endogenous gene

may be nutated, rendering the correspondi ng protein

less active or non-functional. The diagnostic use of

'Thé Hﬁgﬁ&ﬁE %sé gleﬁlte'a%tﬁéjﬂ%ﬁﬁ*ﬂi&f Iﬁ.lc%& gcaﬂ?%cﬁtg &S %:h%t? rR%}‘:‘mclude

i nclud I's not mte e qua
bu’tdlét et limitedfto e’dztp rwsﬁlmhvwfde’szamm odraggptesgiones $aid target genes in

| ref I ut not |im
bioftelel BB (REBRR, Rk Bof e to Sty Pinglegecel Gitads, body fids
etc| p,ayieh'n@ﬂ!:hray by qayntéteand hitidize€oh Yo lthéjbrmgé&ﬁlstrﬁlcleﬁeamd molecules
endoge nucl ei c aci d nol ecul es conpri sing
CSBOVAL B batr iR EPOPE 26disas ey cDNA, RNA)
(partl cularly cDNA, RNA) 10 Expression of the
endogenous genes or their correspondi ng proteins can
Expyessigmadty thedenidagenpius rgengsnort fheis w@r@qunﬂdag, plbmlhys ¢4nubelanalyzed in

P 5058 e RS SRS, B T At o

perﬁNAecﬁ mysartwn’mjﬂlrdl kimoz;art i he aﬁRsucﬂll EECIR@@L g situ hybridization, PCR

ntitative d variou serolo i cal _ or
(inqfii GPapT e 15g sP?ﬁ) ) 4Ot sETolRmacel e EEROlagical assays which

loi&l bed a9, nddr Bt t @l | RBipiPARAl YRsaed! , B
lncenzyms I|nkned 15 |rmunrgsér bent \%ﬁtlg%o hi(ﬂ%aﬁ&,%) enzyme-linked

imrpgnoserbgefenshedy Gdils Antashoigus and ltaétﬂmmnnpue@ssamhmques
di agnostic use may al so i nclude the detection of ,
mut ati ons in endogenous genes corresponding to the
Thea ﬂiagnodtidelmei Ifn'aja chlswuirichide theiditeddqnerfcmatatidfls DuiehddteBous genes
nucl ei ¢ a rob ynt.hesi zed by use of DNA
comy Wﬂ“ﬁ@% 9 é’(Y & 6‘?63F1ﬁa‘¥ P%ﬁel GG Eocedur es or,
preferably for | ong sequences, by use of PCR
technol ogy with a selected tenplate sequence and

Suitghlearicksr #id Rerbss mpydegathesizefly b%e ¢ %ﬂm@hesxﬁe@mycordmg to
stan%bh‘dt E@du!r@sb%‘\] ggég%é’glgt ddh%gs%qﬁéﬂ b2 &thllngrt%chnology with a

including ra n-radi gact i ve
seleTigdi temblatea déquantd ami selbeibd primeka dﬁleSﬁ@beslﬁBﬂz be3EBeledrwith any

be t ive
L UIRE WL T —
labed:s:) ﬁ“\yprdal fHﬂl&iaeﬁV@l@beltg acsdet OR°T ¥achi ma m&l AGprabOMBSRA with a
ynmer.ase. Non-radi oactive | abel s_incl ude,

radlp%ﬁtwg)éé%p% c@lﬁaﬁ%ﬁg%% frgm 15 DN templaty byxd gonysmtional nick
tran¥afibPHachsThA88 QEMN2RN ankll QA FBErase. Non-radioactive labels include,

for example, ligands such as biotin or thyroxin, or various luminescent or fluorescent

compounds. The probe may also be labeled at both ends with different types of labels, for
example with an isotopic label at one end and a biotin label at the other end. The labeled
probe and sample can then be combined in a hybridization buffer solution and held at an
appropriate temperature until annealing occurs. Such nucleic acid probes may also be used
for other than diagnostic purposes, e.g. for the identification of further homologs or
orthologs.
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conmpounds. The probe may al so be | abel ed at both ends
wth different types of |abels, for exanple with an
w0 s@bopices | abel at one end and a biotin | abel BCT/EPI®04/010308
ot her end. The | abel ed 30 probe and sanple can then be
conmbined in a hybridization buffer solution and held
at an appropriate tenperature until annealing occurs.
Such nucleic acid probes nay al so be used for other
t han di agnostic purposes, e.g. for the identification
of further honologs or orthologs. WO 2005/ 025624
“LiB&adsERZQ04¢ QAE3R&I1y 1o TypRbtiel hfi |y ¢ -
) g id pol ypéep%i des _a}lfrigl %Eg\i*m%lyipg%tgﬁﬁgr%? ?Hgéﬁc C@Fg%[hgs&(:h ligands
includg | eSSt Relmrensides dioy sapuplgeiniradebnlag amdihg partners, antibodies,

{ AL, : . ndj antibadi€s,.. | ecul ar
ol SHRRSEEAY Sodl doBtar AGKSsc LRSS on (B LAY con v
ideti i Igsthndpadt dereeing kesa§s kdcﬁm irf thedirtbges lﬁl@@ @aloriv)wj)?or example by
creeni.ng assays kn in the art (see also below, _.
yeA totr“’og@ﬁ%’] Ty a9§ &%@P\A&-fﬂ%ﬁﬂg&@gﬁg éﬁ%?lg??ég’ablﬂillﬁgtlsgand does
not @leedrBdRE Apther ihcBBE &hdl AahhibithiendiabGyvatingaRdnd98se with which
.not need to "exert another function such as inhibiting

1tIgeragi8s j vating the nolecule with which it interacts.
10 In a preferred enbodi nent, the ligand is an
.anti body binding specifically at |east -one
In @@F@fp@g%/ icuhdodiommt,i Sierigezad sis queatibody bitefing ageabealls. at least one

; L] i.nding" accordi.ng.t.0 the present invention
pd%ﬁ‘ggﬁéé {?%ng?‘?% aB%%“;‘?B%ep?% %@ng%%’ i dentified (the
target polypeptide) is bound with higher affinity than

«.any qther pol ypeptides 15 present_ in the sanple. .
Sperib iRGRE T socarcing 48 e PEGSRRISIONPRIioar MEATsi thpt the padyreptide to be

iderTRE ¢ festoBl pc%lg%egidé S thﬁ@%htﬁ %1%&?1@1[ a@ﬂtk I‘Eﬂtxa;ry anyacﬁfger rf)%’i%;pep‘cides

preferred at 50 tinmes er a
presephindpesdninle. Profergil ngat(ltast & sismes dipher afifinity,) momypréferred at least 10

: : ' t e I tide.can,be identjfied :
imbOhE 8281, LOE kO okl YPERK. 8500108 1 SBRLL! A0 i
bindng (‘Gradshryadtivity Spaiy fhec alldryblbiin ehengirdct paNREepE@ chEbe identified

| abel ed, e..g..wi.th fluorescent |abels, enzynes,
une%f’%‘@glp’a?‘gttg'g%s S(l%?@f}a@eﬁ,ter@@-t-t ag or the like),
radi oactive isotopes, or with |abeled substances,

e.g. | abeled secondary antibodies. For MRl (magnetic
PfefF@gbh Eiecepecifivally hinding Higandsgeandbe habglade ehebitit ddomstdnt labels,

ol 1 a tic iron.oxide.or . . .
: anfﬁgﬂ%ges.ﬁg%?&EEﬁgggg§ﬁ¥%'ﬁne e%%? PESRELaBRloPeyor with
Iabe&dE@ﬁbs(mEﬁgl ®g.p labbfﬂtd mg&r@ renfibodies OFflﬁugﬁEH (magnetic resonance
. t. [ a co n used .j,sotopes include 11C 1% 1s0
nna%}gﬁ? Qhesﬁ%é/r)d@ érgla%% alyelﬁtgg &%h gqﬁlogm éppfgg%té@pglthémn oxide or
lantlpinédenForl PREfHostfor 8nakRS thRograBhPIRISHEECT kithgle photon emission

cont ai ni ng an i sol at ed : , 1
computed tomography) commonly used isotopes include 'C, ¥F, 1°0, 13N, %6y, Py, and

6
1%Co.

In another aspect, the present invention relates to a diagnostic kit containing an isolated
nucleic acid molecule as defined above and/or a ligand which is directed against at least
one polypeptide as defined above for the in vitro diagnosis of a proliferative disease or a

disease associated with abnormal cell cycle progression.
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nucl ei c acid nol ecul e as defined above and/or a |igand

which is directed against at | east 30 one pol ypeptide
w@goodetieped above for the in vitro di agnosi s OPCHEP2004/010308

proliferative disease or a disease associated with

abnormal cell cycle progres§ion WD 2005/ 025624

PCT/ EP2004/ 010308 -31 Diagnostic kits may conprise

suitabl e isolated nucleic acid or am no acid sequences

. of t above identif.i.ed nes or. e praduct,
Dm%ﬂ%%ﬁqfl&“om@é COIPRTS a1 ?ﬁ?ﬁ?ﬂf@ﬁé 3?@.06«&?}190 Bl dpapgaces of the
abovielig@nided (ené orafthé BRSINES) IabAIRIISSr Anpibe] & &hhﬁo@ 51)1601ﬁca11y binding

reagents_a riate and known in the art :

S. ap
ligangdls {& g <saniagdige) tﬁfsra Pdopradiaryseagons asappedpriaie a@cbknwn in the art.
i
The 9%%2%“?? paYy; ﬂgl(rt]i ah%gea %%% te%r\ﬁe}ﬁﬁs 1d3)%1§§ 55%95%%% %ﬂ)} one or more
reagents Unmnbllhudie oh |ag;apptg’c)d The dtagdosttcd«m rolsy aiisdn éncludel leentedirected
0 di.agno I n anot her

se be.
towa AR by Ralle DA SARE 4l ve RERGRES: o
|solated nucleic acid nolecule or 'a nucleic acid
expr essi on vectors as defi ned above or of an anti body

In & AReSh, AR BYPRHPRITSLakerAP e Le of @diselaishauplsic ared plodRsule or a
nucl§ORRId SkBsstorS SAUSRCE 8saRAT WS Ao0WE, Jhitp f@nfh%%g; NBirected

assaie for the identification and characteri z
agairgi @b seasthene polppdpitide mongrisingat sequetde asyddfmed above, in a screening

other as ect n entl rel at es
assaf E"oqgthg i n9 HC%’[IOBa peﬁxtaraa‘tenz (lﬂn %f {eﬂ,\gsdtn g}nhb@ PLp 1V\R]fet Wll cycle
progeessid sequence as defined above in a screening assay

for interacting drugs, that inhibit or activate cell
cycle progression. Such interacting nolecules may also

In anBthet 8§Rc2 thel ih BAMEA réiefes tcdfh@ Y806f Spdptiad eﬁtﬁ@e?ﬁge @pﬁr‘()?em with a

"Screeni ng assay accor di ng to the presen nvent
sequenseas defineg abovaisa seaingdssanor mtengtmgj@nm fthat inhibit or activate

t c r.u thm i nhi,bi.t
cell §$«9§ Cﬁggr%?%org Zﬁtldh H{t%rél&él%%{r@%y%nn%y aqg %eél as hgands for
diagihdshraadessibef asaslest ances. " Screeni ng assay” accor di ng

to the present invention also relates to assays to

screen libraries for substances capable of binding to

“Scr%&ﬁn% 4da®? Geditifs, toP@kYRERh dR%ntife E’élh@@% Qksays which - allow to
anti bodi es defined _above. Suitable libraries "may, fo

i entéxaﬁbﬁqsem?sﬂ chaydenlaa| notersiab cdipes thse pnhlbes or activate cel cycle
h
progx%gé%rgg)g ?‘%’flﬁg (.lli%nt Ie?%’f SShstaAges! %c*éeﬁfn t%s%ggr %!:@otr&%fg to the

i cat1on as wel
preseuhmvammelralmlam tofassasyw bs¢carend brardeatfos sﬂbsﬁantesmapable of binding

act i,vate. pro essi 0 t.0.sai d, . o
to e hodP i iy SoRfRy BERRYGeR “fuplincidingh Aare ol Lorries
may, Parr dxiatipled ﬁﬂc&‘udetdﬁﬁllll YRGS Depieled! Ry icptisss GentiBedies.

assays for drugs. Such drugs may be identified and

characterized fromlibraries of unspecified
The invention relates to assays for identification as well as to assays for characterization of

substances that inhibit or activate cell cycle progression or bind to said nucleic acids,
polypeptides, peptides or antibodies. Particularly, the invention relates to screening assays
for drugs. Such drugs may be identified and characterized from libraries of unspecified
compounds as well as libraries of drugs which are already known for treatment of other
diseases. For such known drugs also potential side-effects and therapeutically applicable

doses are known.
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30 conmpounds as well as libraries of drugs which are
al ready known for treatnent of other diseases. For

WG oh/okssomwn drugs al so potential side-effects BCTEP2004/010308
therapeutically applicable doses are known. WO
2005/025624 32 PCT/EP2004/0%?308 Sui t abl e drugs
i nclude "interacting drugs"” . drugs that bind to
t he polypeptldes or nucleic acids identified above.

h tera t dr ugs either inhibit or activate
S“J?ﬁ’g f“éf ﬁ%&fr‘ra& SERE ¢6. desen tptieBinddp the polypeptides or
nuctIbe ea[cﬂfst id@ﬁhﬁé&b%oafecgﬁchaﬁﬁergﬁg%‘ @%g@ E‘&/.Jyeélﬁqe? GhidBit Igﬁ'&'lsctwate the

rising sequences i dentif antlsense
mog ¢°R ey ereerpgede. Exammierefos interpotimg fibstiness amgeptide nucleic acids

B N R T —.

ant;h(m remdi mvbnﬁlax) afﬁnutlydidalahsr@lat&ﬂ/kﬂ@; N‘bﬂﬁrlm%ﬁiwf Sdhudgs may be
I o

di canents a t hods .of treatne
useg agg%ﬁg}gatpla\gg ag?egg%%tge present; Lqugﬁag‘ﬁnleﬁg{ngéﬁe for the manufacture of
medi&h@éﬂt@tdxﬂgm%@@§ of &Rat B0 o ProleRkied BfRdsddS ?cdls ak?nown that such
ands for diagnosis of a disease assocl ated

mt%‘?t}ngc%gé @Bnalpo be debled |and yused %@rb@ﬁnésﬁpbrdlagnosm of a disease
r [ |n the art. For
ass%(igttﬁg%& e %rcgg%??oz%gng{g Pﬁg the i nvention

the screening nmethod for the |dent|f| cation and

r erization of an .inphibitor or an.activato
suif b QS B R br P i Bt B il i5 ey ed embodiment of
the pin@gitess e s@@émﬁg $8&hod Ier fid li@ifigatfdeRAd charalerization of an
]téransfor mati on of a_ nucleic acid nolecule or a nucleic

Riog Ok & PEYE s FrajesEleoihat ighibits pr prityates 6ok cyele progression comprises

1he@gkhngSQ@§t organi sm b) cultivation of the host cel
g&%anl smobtained in step a) under conditions
t hat) altr @n/ ef enpdelssmﬂirmofeculh @r patugfrépadidexpiession vector

RNA encgd 1o th ! d
of st opcaa Yl i R Mo gl 20 the

absl@ncecu}nﬁvalbnl sfagie boe @‘ealndf dbe of @isan dbfidal hprstepoﬁ) under
acti vat or - nol e%;JI e anal ysis of the cell cycle

pr ogr esSPGHIo aﬁén%‘ﬁ%{‘]? Yurepresion oithepelaneniideaniNA encoded
t her ebyps gleddielzdidoan tﬁ’é m?cﬂelb Q&'dbiftsfég (9 eiftfet iﬁ’ﬁﬂe%"res%ﬁce or in

cel | cycl e progression. term " expressi on
vect or "thg gbspner of alr lehst O@G@anhd@te dont gn imdlilEtos- boad@NAtopmolecule,
si RNA expressing vectors, but also to vectors
"expressi ng peptides, polypeptides or proteins.

¢)  analysis of the cell cycle progression in the cultivated cell or organism and -

thereby identification of an inhibitor or activator of cell cycle progression.

The term “expression vector” as used herein does not only relate to RNA or siRNA

expressing vectors, but also to vectors expressing peptides, polypeptides or proteins.

The transfer of the expression vector into the host cell or host organism hereby may be
performed by all known transformation or transfection techniques, including, but not
limited to calcium phosphate transformation, lipofection, microinjection. Host cell/host
organisms may be all suitable cells or organisms that allow detection of impaired cell
division, preferably of impaired cell cycle control or cell cycle progression. A particularly

preferred host organism is C. elegans, since its translucent body allows an easy detection of
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The transfer of the expression vector into the host
cell or host organismhereby may be perforned by all
wopmdn2iseanst ormati on or transfecti on techni qUBST/EP2004/010308
i ncluding, but not 30 [imted to cal cium phosphat e
transformation, |ipofection,,Jricroinjection. Host
cell/host organisns may be all suitable cells or
organi sns that allow detection of inpaired cell
.di visi.on, preferabl f inpaired cell cycle control or
faliigh (0EE gT P o SPAE £ ECRIPEFPSIOn pY Ef<Br e gelo dpeferably
ma@bG#Rh SHbleSréfer L@ ce?lsn&%drﬁéﬂ&r RBSAMCENinB AW also preferred
al | ows_an easy detecti on of 2005/ 025624
hospesilsEAPg capessign g ectog ey e arekneiur ivagior 8at isdsuiiableote, allow the
Qe Hal : : ' e e cells, .
KRG e SRl U SRRt &5 Holed KEHE HiBieRedGrpRsipn, vector
pospess tekprebaen kasseltescainiprisinges pameotat that pilek et etereR@stsion of the -
ells.. The expressi on.vector may be any known vect or
RN%hg?pShIdf °§39fy§’%?té(§etat§%§ﬁ? ROX&  expressi on of the
nucl ei ¢ aci d sequence as defined above. Preferred
essi on vectors 5 possess expression cassettes

AREghe (eetiRgohthsresriseen verer i Bushoshcelbes rrgasisst one part of the
hos%A fgﬁls S¥ost BRI Q6 R %Qqﬂtthggre%%é%eéf e?grgas?%g% %?xi;]deidate of an

. After the transfer of the expression vec
inhipger- @eddtivhiosimoleuiramnd nmderecyiiare cofiditibies tHapatlowethé Sxpression,

t ani sns_ar.e, c ured..i,n the presence t
ety s R G ENAGRPHIF o PapBegiie s detned sbove. The
othéi;;fxft\oéﬂ&rtrmf&mdl I stdtls @f&?ﬁmfdkd)l: dﬂd?ﬁﬂfé@ﬁhﬁb thiie cbi@tions, but in

ow t expression, _preferably the overexpression
the %?SGP%OHF%&N ¢ @fgaﬂdﬂmgﬁw (P& petiepsoragoketlpned above.
The other part of the transfected host cells are

. cultured under the sane culture conditions, but in
Finallye afips e eppioprintsancshativonl sines/ ofl tvan peuied Biet prolifepation state and/or

- le, 15 Finall fter an opriate .
ccll EER RO S F ol oo Bt B P QR Al BicBpe or in
the absthoe of ¢k lat (’tbaﬁtl she Baadﬁd}it? lﬂmsma(}‘ﬂiib'ﬁmoér AOSttivator molecule are

or gani s at had. be cultured in the presence or. in
coteBied AT DEEEiea: TPe ASteCBR Ot SHEAtRAROT SEP s prererdbly done
by & dPsé FuoRfscdide 36 blm%o@f)dﬁ%k’@mﬁérﬁf iIBb&ELREs Qhen the host
prefer ablcé guantified. This det'ection “or

orgagifah s (G- cAegeen ostampthies mosdyetrasiucetiopeganisyn thatrés bwgikble to be
' Heular [ e..

PN 0L ol DRC Bty 806/ ULl Al

mayagistt be donoby layy totten sécharnt kaoganbshe st of e aviathhtadsl witable to

to bhe _a ed ti | apse fluaorescence or,. D C :
analyge, B%es 850361?%1?‘% Sg%? @5?&8 ne’!/?ﬁ"ﬁaﬁ% F’%ﬁ égi“'rg’(?ﬁ Q{%ﬁm&ﬁ’aﬁu kinds of
miciebspibrchiggesshy any ot her technique known to the state

of the art that is suitable to analyse the

proliferation state or the extent of cell division,

In Roflepr fekefred brbBHRnd theMsGEQTROPIEMLECRR B4eStenBRcation and
characterization of an interacting molecule that inhibits or activates cell cycle progression
from a library of test substances comprises the following steps:
a) recombinantly expressing a polypeptide encoded by a nucleic acid molecule
sequence as defined above in a host cell,
b)  isolating and optionally purifying the recombinantly expressed polypeptide of
step (a),
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I n anot her preferred enbodi nent, the screening nethod
for the identification and characterization of an

WO niosnozssed ng nol ecul e that inhibits or activatBSI/ER1004/010308
cycle progression froma library of test substances
conprises the follow ng stegg: a) reconbinantly
expressi ng a pol ypepti de encoded by a nucleic acid
nol ecul e 30 sequence as defined above in a host cell

b) isol at.i ti I i fyi th )
) oAy TilBbe cF b, S80: FEES S i of
2005/ ogéﬁ%imlygggg@%%%ggﬁd@ 34 c) optionally

|l abel ling of the test substances and/or | abelli n%dof :
1

thd) r éeviebilivang thy receprbinpndy eppriessse pohmeptidy to a solid phase,

[ bi .1z [ - y: ' .

tod ot Byt 1RO R e B R bR b v,
sulfst anpeondllytontlve morerwhsting sdpspol ypepti de, 5 f)
optiongl|y.on [. nDre shi t eps, etecting.the_ .

bi #di nge"8¥“% the bintREce! R dt derst oug it gﬁ*&*ﬁ@s to {he immobilized
I mobi bbRBeptidaltPeMd thasd, abdre sol i d phase, and h)
performng a functional assay for_inhibition or

acty vaPFéeryes ce | ineiinapl assay ofgr cobibdiion po astizptian of cell cycle
includﬁﬁg&agmﬁeconbinant expression of the abeve

identified polypeptide or of its derivative froma

sui tabl e expression system in particular from

cell-free translation, bacterial expression, or
bacul uvi rus -based expression in insect cells. 15 Step

Stepbg) iaclogiss theFetdrgbihael xbiessionnd taPiioss alidntifieB®olypeptide or of its
uent purification of said reconbinantl

.Subse y .
deriyafiyp e{g%réda pOrleptiraRssion; Toiteap piopiTiarlar Biose HreHifees translation,
bactb:®dl RRbFLESH, IR BhottGrusiiAfld &xfest®ndn RBREGQANSKI | 1 €d in

the art. 20 Alternatively, these screening assays may
al so include the expression of derivatives of the

ahove jdentifje pept i des igh ¢ rises the . .
Step egg rcg)éﬁ Sp?%ﬁé ot?é slgcl’%g!ﬁ%la)%geﬁ?o& 3@'};‘ a@easu%gg%uleg pﬁilp%f;%tfoﬁl of said
recombiraatlp exprhsfddepolpp@itien withnagpaopriatel bavchagical MobhRjubs that are

bearing a " "-.sequence. These "tag"-sequences
fm@%@i%@“%ﬂ%ﬂgﬁdﬂnﬁ%c%oti de sequences that are |igated

"in frame' either to the NN or to the Cterm nal end

of the coding region of said target gene. o
Alternatively, these screening assays may also include the expression of derivatives of the

above identified polypeptides which comprises the expression of said polypeptides as a
fusion protein or as a modified protein, in particular as a protein bearing a "tag"-sequence.
These "tag"-sequences consist of short nucleotide sequences that are ligated 'in frame'
either to the N- or to the C-terminal end of the coding region of said target gene.
Commonly used tags to label recombinantly expressed genes are the poly-Histidine-tag
which encodes a homopolypeptide consisting merely of histidines, particularly six or more
histidines, GST (glutathion S-transferase), c-myc, FLAG®, MBP (maltose binding protein),
and GFP. In this context the term "polypeptide" does not merely comprise polypeptides
with the nucleic acid sequences of SEQ ID No. 1 to 31, their naturally oécuring homologs,
preferably orthologs, more preferably human orthologs, but also derivatives of thése

polypeptides, in particular fusion proteins or polypeptides comprising a tag-sequence.
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25 Commonly used tags to | abel reconbi nantly expressed

genes are the poly-Hi stidine-tag which encodes a
wheowspzieypept i de consi sting nmerely of histidi NBGT/EP2004/010308

particularly six or nmore histidines, GST (glutathion

S-transferase), c-nyc, FLAQ49, MBP (nmaltose binding

protei n), and GFP. In this context the term

polypeptide does not nerely conprise pol ypepti des
t equences.aof SEQID No. 1 to 31,
Tt RGOS PR, REIREMSAEy 30 prdetis e Seduhce Gor
nsten¢che| iggag wor@Spred)enalyl e Puirasd %'S/t HONDES aﬂ%ﬁy @hdhatography
vatives of these_ polypeptides, articular

progoﬁg &uéqupg %pgpcgqr%étﬁgqaa]@é rqg,mﬁmﬂcgq? fRyargi-His-tag-antibodies or
to dnBIGSPAUERSEes wﬁo%%é/b%?@o%ﬂme{é?aulyha%ﬁﬁﬁgg%{e&é{?g&? His-tageed

These pol ¥)pept| des, particular
molggiyes Fravabe W&‘gﬁﬁﬂeam emefal (chelnte affsnfandﬁomatd@aphggumng Ni-ions.

, ' St rd atfin
Alté%}ﬂ\;rrgg%)gr S y%? 6 -s écffg g%{trl]bop(fl fes e ppd 10%%%?% also involve the
use cﬂfrantlhd)dlgT a@lIySUSﬁﬁi p@lyj)dzp‘ﬂﬂdeﬂ Sc@eenmg assays that involve a purification
SteRl\#tb n tbb%t“ﬂm i bodies or to anti-GST-anti bodies
R Y EERITETC ISPy 2GR AP dB1cEbechrbasier(siep v pip, preferred

emBddiinéB96LMRisusPEI BE WeGhvémynLe purified by nmetal
chelate affinity chromatogr aphy using N -ions.

Al'ternatively to the use of 'label-specific’
In ﬁpti(ﬁﬁ)g' gs_t rdd vol.ve the. u

of anti Eodl esg%aggl 1rllgst 8@%’ ]gr[hpo teap]i%? gpracggpel@?ﬁ' 7 Belled by
incagpeyatjen toffi atadionvtdves ésosones rdrf b;z athgion siBphedinéddent or fluorescent

comggﬁvim (XQ nt l %fﬁlag gcf gplgﬁlgfr enes }ﬁagﬁg?erxlp%%ged polypeptide

mayatsialedllcaf the invention. 10 In an - opt| onal - step c)
the conpounds tested for interaction may be | abell ed
by incorporation of radioactive isotopes or by

In s‘hﬁﬁ@} il r&ﬂoﬁﬂbmaﬂﬂgnkd{}ﬁés%gz{' ogfp fnll&o € SRl EP 'H’}oursgls d phase,

Al't ernati vel t1 onal’l e reconni nan
partislerlg{betchap (bllnymp)to d ehronseyo gn@hlyabﬁhl ok colfplihg tcsthen;olic)l phase is

ey b EERTTLARhe B Bl R RTa o RERe e i o) o a

chromat ogr aphy resin. The coupling to the solid phase

is .ther ef er bly established by t he generation
In stgp e} 8\F&P<§H¥te zgmpﬁmgit tapt wyeh be arpftenitab inierepticoapartner of

the ééﬁﬁé@é&ﬁ&nﬁﬂ?olﬁ@ﬂﬁe BEaRo gfeﬁ%h@’é h&tegf @%I‘tic%fﬁr@a?[ &8 ibrary)

of the said reconbi nant ypept|
is broyght ity cenfaetewith '(h@anmctbaﬂlmdlpylyaephdﬁg I | br ar y) is

brought into contact with the imobilized pol ypepti de.

Inan - optional ~ step f) one or several washing steps may be performed. As a result just
compounds that strongly interact with the immobilized polypeptide remain bound to the

solid (immobilized) phase.

In step g) the interaction between the polypeptide and the specific compound is detected, in
particular by monitoring the amount of label remaining associated with the solid phase

over background levels.

Such interacting molecules may be used without functional characterization for diagnostic

purposes as described above.
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In an - optional - step f) one or several washing
steps may be perfornmed. As a result just 25 conpounds
wa babs/osteeongly interact with the i mobilized PCT/EP2004/010308
pol ypeptide remain bound to the solid (imobilized)
phase. In step g) the interagtion between the
pol ypepti de and the specific conpound is detected, in
particul ar by nonitoring the amount of |abel remaining
associated with the solid phase 30 over background
| evel s. Such interacting nolecules may be used w t hout
In sftdqﬂh) thenaterazctiag axﬁ.‘dlﬁfdléfﬁ Ti@fhef Qialfhed FBO SiHiKitioR Wr ReESSion of cell
descr.i be bove. é@p5/025624 - 36
CYCISHOEISStoR: B Foalysisprs gstional ﬁﬁéyma:tléweamrfq«wgwﬁ@p@c@mne to any
assdyssygﬂéfri lt}%"wrlQH@llé’Zr? oy Elﬂfablé’ﬁkﬁ) ﬁlhf Rldedid L 1}'1 1?1'?1 &a host cell or
cycl e progression. Suc ana ysi's or func
hOSbmS@ann Fhe ﬂé?&'emﬁ"rétﬂis‘fac@mhmrﬁgon @bmye (asntsql eyﬁttem) of the

e cKRAUD BT B LA EoPSPRY AR E 19508 o conv

congitieaence (test condition) or absence (control
condition) of the interacting nolecule, and
conpari son of cell cycle progression under test and
In aB6MAEF &pectCHBHtnBS relhiBs RIWHRBILIFSPEE eﬂa?ﬁidnrb\fed%ﬂaﬁﬂaceuﬁcal
relates to a nethod for the preparati
compraiiAa celfrpisatn inlghidemmpogictivaer whereli nyde nirngrieksioriis ddentified
I,V t I n identified
ocoR el By B St SrBE0L BR RN o "Rt P gn adequate
anmmbmwedﬁsynﬂhe$ummdphmmﬁdaqualenn@ﬂnumts and formul ated
into a pharnaceutical conposition. Suitable nethods to
synthesi ze the inhibitor or activator nolecules are
SultKHSl@\MSJethéﬂsttb &ydthksize ik MAMbIBX 3 BEBIatPRSREIEESs e known in the art.
ypeptides can _be synthesized by reconbi nant
For é&%ﬁ@%@e@ﬁd%@@mﬁdﬁ%@@)be smthebized és recemitimant expression (see
n [
alsoga%ro% f gxglgoﬁ%@cpﬂ BE og éigﬂgg r#y%ﬂgg'mg gL li Zeglz ‘51112%1 zed %mmals
Smalhnalnyulkmmubecwg&nmmdswbm ® anytkhoﬁfﬁ orguécitatiessis methods.
anounts relate to pharnmaceutically effective anmounts.
20 Simlarly, said inhibitor or activator may be
Adeguaw biechtbyelanyo slarkbeatichipeairativirinbeds. descri bed
above and fornulated into a pharnmaceuti cal
conmposition. 25 Brief Description of the Draw ngs Fig.
Similar$y) QWRI 1%1@1’[8% Of ASGPRYT in'&?gﬁsprt)@iiﬁgﬂl bl AP &t HR {BRSR e methods

recording of the first ro
described above and formulated into a pharmaceutical composition.

Brief Description of the Drawings

Fig. 1  shows DIC microscopy images taken from time-lapse recording of the first round
of cell division in C. elegans F1 progeny from an FO parent treated with dsRNA
(RINAI) directed against F59E12.11.

Fig.2  shows an amino acid sequence alignment of F59E12.11 and the corresponding

human ortholog.
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9,3

20

of cell division in C. elegans F1 progeny froman FO

parent treated with dsRNA (RNAi) directed agai nst
WO-3®E02624. 30 Fig. 2 shows an ami no aci d seqRENER2004/010308

al i gnnent of F59E12.11 and the correspondi ng hunan

orthol og. WO 2005/ 025624 PCE,EP2004/010308 -37 Fig. 3

shows DI C m croscopy i mages taken fromtine-| apse

recording of the first two rounds of cell division in
Fig.G eahegaMdChhicpssogenimiges nalte Rompairaalapss eabatingvof fhe first two

dsRNA ( i) . dj.rected agai nst Y71H2B. 3. Fig. 4 shows )
an aPﬂFIHg '\ngea %@é{?@ﬂ&ﬁa@lp@%ﬁ@ﬂt PIegeNyy @malg @ agprgentitzeated with
COr IBRRANGINE) dRelil - 7[1)&@%01{() hila orthologs. Fig.

5 shows D@%)crgscop%} 1?S'qng{ges taken fromtinme-|apse

. rec tng of .the first two ..rounds .Qf division in ..
Flg'vﬁ'e I %B%?Jgnuarlﬁﬁrlgameds Fue% eeg%engioé%%ﬁ%gv@ i corresponding
I e Muiuiiaf @nd BN obBN£bShalbger RNAI treat nent of Hela
cells. RNAI treatnent of HeLa cells with siRNAs
Fig.&l I QR&WE DAGGhRR il faiden 360 100 N
1ghurmn ort hol ogs Sgéf)\f%,d e%léeganél genes %Iglgj%ge%%d}na%gpﬁle first two
Y71 k2ds of cdbgiesianielwild typs uhtreatédCt dlegampeci fi c
reduction to nRNA | evel s bel ow 10% conpared control
Fig.to: eah@tls grnehRsninMRNENAr Rk nifed RIENArbamehSof #eDh cells. RNAI
negative control treated sa_ré%l e); pos. ctrl.,
positiertment gt FAgla ¢rdly. wethy pIRNAve gliterig egainst NP 147751§1  and
7: eff.e RN dsr © nt el |
pr oﬁi?‘ewrég%@glﬁ, {hgpgp glféi S, %\?1% m%%ggi sel%r%n gkéeﬂgs cFeslgrEsl‘.z‘l1 and
For YO &EBix absppetixety) tradulidrin ting sdcffer@tin@ion tapoRNASiesels below
rat? and M of urtre%ied cells were set to 100.
pr ol P¥e compared comspl treated sagmlesapopt ., apopt osis; M :
mtotic index; % percent of untreated sanple; scr.
ct r mRNAgtegmisliegimEow dovels (nof negativeicantehtreded ganplb)e pos. otrl.,
fol | ow. | es il lustrate the present invention
Wi t ﬁg%ﬁl,vgﬁoglﬁ%\[irglﬁg‘? 1%?%%5%’8%&&5%13 thereto. WD
Fi 27005 025624 CT/EE%&OM 010308 -38 EXAMPLE 1: Protocol . . .
12 for shayeniep eifpst gt RPN G50 R3S terations anoptasise andegitosis in

HelLa cells. For graphical presentation, proliferation, apoptosis rate, and MI of

untreated cells were set to 100.

prolif,, cell proliferation; apopt., apoptosis; MI; mitotic index; %, percent of

untreated sample; scr. ctrl., scrambled control; untrtd., untreated.

The following examples illustrate the present invention without, however, limiting the

same thereto.
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To identify orthol ogous genes, the follow ng procedure

was used: The identified honologous am no acid
waegaerses t hensel ves were used for BLAST searP¢EEP2004/010308

the 5 original C. elegans protein was (re-)identified

by a BLAST hit with an e-valye of less than 10°5, the

identified honol og was defined as an orthol og. The

BLAST search was perfor med with the default

tar lexity filter .on
B L AR A
honol ogous genes can be the percentage of sequence
100 resj dues sequence identity of
To ?g‘%‘a@f |°HE§</>§0% TSy otrs Sc@ lpevingprapeduee (s megdsTThe identified
hor8&18561 hBireORRE Qkgehn U kidnbR s evgéfg n\fégc% ?!)f ARG séﬁches If the

performed using appropriate software (for exanp
ongmb@mmanmt@n Fhap @ﬁ@kﬂ@iﬂnﬁjﬁed biyaBlph§T bijerigt ac e-VahEe)f less than

105: 3%1%? {b%ﬁﬁ‘j{i%fj hﬁ %08 i%(ed:‘ %%?ﬁnenr%&yg oggﬁegﬂésfrr ggarch was

perﬁsmeaht\m&i the, déﬂuﬁt banrmret@e G,ﬂ@nh@ldvlﬂ &bmpﬁex&? rfeatedd AN alternative
t &%}4 ﬁ %{s fCI ati on even nost cl osely
Pa%? e & inetfeiopog hetp

PIgaRy D ERe ghe HRSTesgtagg st sequence
1dezﬁ?$ﬁl\@{z& B0 fegnessak 's@(}'hleﬁ&e AR d08L HhBises faorf®WBous gene. After

eriments First, gonucl eoti de ‘pri mer pair
thes E AHhc seargle rlé eenpletedd newtinlep Fedupneso rai.lgmnsntois tpgformed  using

dard
app%%t e%&t\? Prze {19 eﬁr}%ﬁxf?ees é]%@%’gﬁ%eﬂfﬁg&g al oﬁ'rt anliﬂ%é PRsdogenetic

treepis autuetagede dmyapanmmgslalﬁed anfite ﬁﬂ@arb&&ﬁﬁf}ofhecmﬂmaigortholog from a
[ bases for

R R B4, BB b B GRgar g Thared fla e tree by a sngle
spediaidseaants Heg cselyliglatdd@R thE QLY ELIRS @ He@RRIrfbidf Or

in vitro RNA transcription reactions fromboth
strands, the T7 pol ynerase pronoter sequence
" TAATACGACTCACTATAGG' was 25 added to the 5 end of

EXARNEES: enRlin AR Pl O RS0 BRI,

end of reverse prinmers. The synthesis of

riof ML IR SOTPLELRS BBy SPTEEL 8t o g
of iRERsr'Easdih® ﬁngS\@ fginp @tixﬂﬁf@QCRnte&nM@&éénPnﬁfer 28irt wetd thosen to
ol yrerase using 30 prinmers and
yield, ,a%rxﬁ RTQARELS| Gpntyining abieavﬁ $QQ basse of rpding saquencyenor miagimum of
Et OH .preci pit at
coo POALLEE B ol TR RIPAMEL TpV6AE P PRECLALL AL e or
PCR podduches RCRnisiaet foerin Waso PRIN@L treskctiption eamtiond fowd both DNA

({§ tubes for 51 WO 2005/ 025624 PCT/ EP2004/ 010308
strandgg the glys PPLBIGTHE POBALSToPRINGRGN JT AR TS AT TRMCTATAGG" was

adddOky TBE 3588d N ForRBRE LR fers! Sarfdf) %eTi? polymerase promoter sequence
"AATTAACCCTCACTAAAGG" was added to the 5' end of reverse primers. The
synthesis of oligonucleotide primers was completed by a commercial supplier (Sigma-

Genosys, UK or MWG-Biotech, Germany).

PCR reactions were performed in a volume of 50 pl, with Taq polymerase using 0.8 pM
primers and approximately 0.1 pg of wild-type (N2 strain) genomic DNA template. The
PCR products were EtOH precipitated, washed with 70% EtOH and resuspended in 7.0 ul
TE. 1.0 pl of the PCR reaction was pipetted into each of two fresh tubes for 5 pl
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transcription reactions were perfornmed according to

the manufacturer's instructions (Anbion, Megascript
waaop/02ach diluted to 50 | with RNase-free waPEr/EP29d4/010308

t hen conbined. The m xed RNA was purified using

RNeasy kits according to thesganufacturer's 5

instructions (Q agen), and eluted into a total of 130

| of RNase-free H2O. 50 .il of this was mxed with 10
trahsoBitibmjreadtionn usitef €3 @QWW%lmﬂer_és& @heMeparate T3 and T7

otassiumcitrate, R%} 4% PEG 6000). The RNA was

traBSCHPEPR RGNS a PHEHY 0@8@ fasrordmen ey, the ngpamplagyger's  structions
Aﬁnfgg{c’ﬂu ?Mee Q?Jgﬁ)bﬂt aeta& gﬂl?tgc}] %)gﬁ)o ngﬁi R%Ré\lﬁ%f%@artﬁet and then combined.

Thprmdiedt BNA whe p‘ﬁﬁ&ieﬂ eatid Bea@y Libe a&'&)r@;ﬁé to/ the manufacturer’s
as well o as the dsRNA

transcription reacti ons,
msgt}@fé%éd;@eé)ara@ﬁ cdieq dnte gapish of 430 ¢l o6 Riveseteaithell SOl of this

aI Lid éggg b%?{ g@ {E,ﬁén ?ﬁ{ %bcl?gﬁf gg?{ ﬁg{lﬂgl ?ﬁ%r fﬂgslsp citrate,

pwﬁsrmm@moygm FENA?W&%%%b ERins YR 6T for 10 i, and at 37°C
non-denaturing gels. nj ecti ons of

fora?rﬁ)ornmw Eoesppiagonss évmsdﬁ@mwemmeamddotbedn the range of 0.1-0.3

eraII C rt| of bot h gonads
Fheaeye o e O &Ryt b o 1 Bremtinseieeions, as well
as ﬁﬁaddmA aphbes ek eubat Q? 8bardQCed10%0 28 Bhdrined rq%@%ty control
were then di ssected out fromthe |nJected ani ma
pugasdsy Seetey of domble atpaeimgjwﬁf essemedéiy scotieg Sleifteincgel mobility with
con rast, vi de for pot al ects in cell
res R 1 P SN e S e P g EcBver y 5
seconds, as preV|oust descrlbed (Gbnczy et a
Di ssection of cell division processes in the one cell
st age Caenorhabditis el egans enbryo by nutati onal
EXAMIPY 41 3:. Injections oBAsRNALNd ghotbe 46899) ) . For each
experinment, enbryos fromat |east 3 different
injected worns were filnmed in this manner, from

AsFONIAE theye adjbeibd bilefetdll gl BRY fhesyHBtal poRfon| Oboth&ohads of wild-type
stage. Enbryos from 2 additional injected worns were

(N%tralé): SR aqhéit kaveeplrpdiiesy a@@ikhe awinely mgubated 2t 3¢ for 24 hrs.

o e 58 2580 BGAREE LAY ol st WALy e

diffexqpeinl iraiferchée SOMEASE &ﬁi%s;:u@mbypsfoﬁpbtehtléledefa&blhﬁ cell division
sensitivity to osnotic changes, as evidenced by their

processss, ahpsitingcl tmage bnrgdf béopndlrdsngretiveslgi dsatiddoGsatzy ef al,
the inj ec ed animals. In order tg 30 overcone this

DisSFafioR Al I TIRPR TR hihiesoneiod SREe (e eelbdidis dagans embryo
by bRkARhal %ﬁb"l‘gﬁst hekLz gghifon, odf 85'@5 ?l 493 )N%ofnégéhu é)enmegt embryos

cont ai ni 1% trical ne and % etram so
fromroatnitasd 3 dtfﬁamnt\&@eﬁi@@ﬁvﬁcﬁﬁﬁ 62¢re FlTeERACRA/ ﬁélﬁﬁb@Sfrom%ortly after

fertﬂa?zgﬁ ?J%?l; glgs,e é$ los %gq? Ié?eréf%)sh %T 26%)&’1%( 10112, qgjselctsedlwnorms were

recorded for shorter periods, covering the 2 cell and the 4 cell stage, respectively, thus

yielding documentation for at least 5 injected worms in each experiment.

In some cases, embryos exhibited acute sensitivity to osmotic changes, as evidenced by
their loss of structural integrity during the dissection of the injected animals. In order to
overcome this limitation, injected animals were not dissected, but rather, anaesthetized for

10 min in M9 medium containing 0.1% tricaine and 0.01% tetramisole, and mounted intact
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203-215 (1990)). The resol ution achieved by view ng
t hrough the body wall does not equal that achieved by
wobmsendony di ssected enbryos, and only |im t edPCT/EP2004/010308
phenotypi c anal ysis was conducted in these cases. 5
Three injected worms were algp_transferred to 3 fresh
plates 24 hrs after injection of the dsRNA, and |eft
at 18C. Three days later, the plates were checked with
on an agareseepad oradsewp ehd PO edbrydgetdls zm@mbf(m&atyidm) Dev Biol. 142,

r n of Fl. larvae 2''s - L4's)
20#’2@? gy efﬁ%ﬁé?ﬂ%l&?ﬂ é?%@vgd(bf Higwing é&rgué? therboghis arfall dogenot equal
thaPhSHi &BAVRS Ebd at t
PDRRESI SoLRAE S Q8RR oL oo Uy REERTAERRNDE st v
condhetepirethescenseds. 1 o F2 progeny. EXAMPLE 4:
Characterization of the C el egans gene F59E12.11

Thids Rijcted svotes ivaste dlsartehnyedd e 3sPei flheabk irs bft&nl%j%ctlon of the

expression of the C. el egans gene 15 by R
ds P&‘Wg Ef%@t Pl 8°¢s Fhaset ii%}ﬁallatﬁl’nvﬁlevéﬁfﬁﬁ& Veret wéecked with a

stexfebﬁlﬁgrogﬁﬂé] ?@BOQ{EQ%IVIHWE%% syn Qeﬂce gli:'lslarva{a (L2's - L4's),

t azoan” speci es eS|ze

as vaelbas PER- deadtppméntaﬂstmgd a htey:pﬁyg eh@thet, DY bliteagRRNSpeRied again

e F59E12 , the fol [ owin rimer
for %}m presggee gg)éé ac%ﬁts as Welrl as their overall body morpho ogy and the presence of

E2 pﬁél ACGACTCACTATAGCGGATTTCTTCAATCGGCTCA" with 20
" AATTAACCCTCACTAAAGGTATGTCGTITCGICCCATCAG' as forward
and reverse priners, respectively. The dsRNA was
purified, and injected into adult hermaphrodite

EXWMPEE 4TI@harheepizy s oLoR® GLenmesertf FA4FE 2BYA
treat nent were docunented 24 hours later in the F1

progeny of injected worns, using tine-I|apse

dsRNA fx@k aBdib@ld dnatBed & ﬁﬁ&ﬁcﬂg’”&feﬁé d the Qk@esﬂbﬁ: 59“&19 @O¥legans gene

Enbryo recordi ngs started m nut'es af
by R thezebtyi tostingwitd fumctioms] fiesrrdvemant om tind Suss rcmmd of embryonic cell

o AT bt Shy ERREE st Hibesi? Hp80, o PR
ampMfiednivaet V%ehbm[ld TN & VR FSRUA thd rFseEey ant gen@s BYAPCR, the

was nmade o e sane nucl eoti de conposition as the
foll lewF&r i ment al dSRIET but the ®8%l eoti des wevas in used:

T T AR e CAT AR AR Tl o wie

"AASNTAABBICT CACTAANAGSTATORI@TTCBTCCCADOAG! t aéer Yorward  and
limted wvariability, as observed by DIC m croscody
TeVeRFq  IpHRRies deeetivaly-wdihe dséhfinatrsaperifedr ead vipjected into  adult

heng%&ggeS%‘}'msA’lT }chhé?o?c%ié / Qc;'nggcg)%nces of the RNAi treatment were

documented 24 hours later in the F1 progeny of injected worms, using time-lapse
differential interference contrast (DIC) microscopy. Embryo recordings started ~20
minutes after fertilisation, while the female pronucleus is completing its meiotic divisions,

until ~15 to 20 minutes later.

Control worms were either not injected, or injected with irrelevant dsRNA. Irrelevant
dsRNA was made of the same nucleotide composition as the experimental dsRNA, but the
nucleotides were in random order. In the F1 progeny of such control worms the cellular
events of the first two rounds of embryonic cell division were found to exhibit very limited

variability, as observed by DIC microscopy. All processes that were examined and scored
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for the possibility of phenotypic deviations are
listed and illustrated in Figure 5. Briefly, the
wa@niosnoezsepost eri or polarity of the enbryo is i nP@T/EP1094/010308
determ ned by the position of the nmale pronucleus at
the cortex, shortly after enfry into the egg. This is
acconpanied by a clear, coordinated flow of yolk
granul es through the central portion of the cytoplasm
for sheopgssiilithef eibnytopis devhigivhs! diertafted@xndillvemwakd s F@ire 5. Briefly,
mal e gronucle%s and a concomtant series of cortica

the gt PosteriorRlady i he eadrye it wigalysdeteranined by itey podition of the
mal'é%oﬁﬁ}gux Qt 1N QrtdxY ﬁlltl(gﬁﬁf%?%% ?ftitg; lnIIetg %hm gSl tﬁ‘g% iSsf e?c%grln%anied by a

pronucl el under go,
clearpsuwdinatgd flowt dfesjolk grameles dgowgt the rethed poasdnesfiths ciidplhsm along
h of bt he Ierr‘or , .followed by a centration and rotation )
© SPabryqie 08816‘3@%?1@%15 toyeards Hagamale JBenusiea, wuche conesmRitant geries of
B webes digu ' ' i Y
o enbr yo?ss I oi:lfgé{s? E%Tgégf@atgﬁgﬁﬂA téé{r%erg%/rnchr%%rol% - Shortly thereafter,
the bn@all@@dv\fﬂ:mie phenuplen nfndblgarhiglﬂvepaiml | d nﬁguetigﬁseaéshying in their
i pol ar. totic.snpi isS initi ort, but then i
mecdigl 3Rt it delt cffbe Stis, drten sl BY @ SeeEBipshinbtation of
the BYorAciehi Sf alP8dsBEiaRY EhBPAE TRkt Qé A ERRSHRSHE Clpindle along
spindle pole, while the anterior spindle pole rensl ns
the gimpryessi lengiidinad exisi Aftar yynciiongust breakdosgudft the ipronualear envelopes,

o TS AL RSl (P e R o
moRNGReTES tacedmpdiBed By QK LINAE ipostbibr 814plaBétHed ITeh8 o 8rior spindle

unequal | y-si zed daughter cells: a smaller posterior
polep Whie dg #¥iestas spindie pole gemainnenproximatdy petetayeThis then results in

' - the- AB. us n.marates directly to the . 1
o 0 DR ARAS] Bl PR BB L BN 6020y yiciding
an BIYQEAGES flasdnteat SOWR dstolheti® OBkBw, Oarndogeﬁe!%@dn%c @héqually-sized
. hefore under 0|n% a pronounced 90 rotation while
daugher-rels:a smadier posteraerdt Rpsternerp) anddergex avferior SBélastorhers. While

' y ead] hi-s LASUr t hat .
e 908 P RO 0P ONES, 30l SRR IR e 88 ks iy
migtatasgiuttheli toatardsathiespospeiop@fdhat el beford badergbing hepdBounced 90°
bl ast gnere, These two divisjons occur asynchronously,

rotagpR Whpe je-pigaingiorhs apteror R corét widh angof ithdymlisated centrosomes
leadﬁiéb. RS itudi

“highl yslf‘ ‘gfé?o ol e B %&%fi’%be?éy%%%q%ﬁ?&o%@? \F%%E%%yﬁgqi?gmdmﬂ
axisTheerpamdicplss  shahatarofi thee gAIB ablastptrepd. as Mitest ettourdvisdhs occur

25 t he.pol.es reas ,0f uncondens chr onosonal
aSyI\‘?E’ioélP' sa\{')’ V@ﬁhpbga%'éé‘%}nwﬁ? ABThe enbryos arrest
devel opnment before pronuclear formation. The phenotype
In thes P cwempempeavorsyy ipisrindi withi dsBiNdbi thiet fpllowkriec highly réproducible

ed. | | £ t illing. the e shel | .
phorREFRe M imsbal (el e ATl o AP SRUGPRC teure. A
the phles)atrymsest immindaised acht @aodob@endteriAr canS8EbBsekledd @R Ws). The
cell cycle ression during mtosis.

function,i 30 pr ofg t .
embiOR aertHi e iPamEe b OFesPresddraTi fgrmatione dihp PIFYGtEPDIS accompanied
by Jgﬂfoﬁé’ GRQM1ifTE HAR AR PReschiBl %ts&?%gfx@egﬁ?rgﬂr}%(’o[‘@g{ﬁé Q8 Bl Uhell. The

erivatives thereof represen
phenotype is embryonic lethal.

All observed phenotypes indicate a requirement for F59E12.11 gene function in cell cycle
progression during mitosis. Since this function is essential to cell division throughout

metazoans, this gene and any homologs and derivatives thereof represent excellent tools
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WO 2005/ 025624 -42 PCT/ EP2004/ 010308 for use in the

devel opnent of a wi de range of therapeutics including
w@eosAopied | ferati ve agents. Anal ysis of the FBOELR2024/010308

gene sequence reveals a clear ortholog in human

(GenBank Accession No. ‘NP 477517), the sequence

simlarity being in the Ntermnal half of the

protein. The ortholog had no function ascribed to it

fou ml‘sd: fin mhnNdeVEﬂxemeeﬂnaﬁ Dedde tanpe diMtherap@iticd nélhdikk NhtitMBliferative
or cell cycle progression.

?é %%g%zlo t %%% seEnen deveglbing elesatgrdiwleg in human
(GehBa:B{ SAtc@éﬁolneN@ NP' Iwm"??jg@ Qéplfehyéj ‘Eﬁmiant%}‘g eﬂ% ihg N-terminal

orthol og nost |ikely enco ei n W
haffipfche protein. Ted bribglof ap nodiesivnanrcrited thyraMs. nolas@ There has been

arg cterization of the C. el egans gene
n"%‘}fﬁ‘é{z@n 1‘8@@%&/& wEERey 8 oG S¥cls sanigeley ael asleqirpeieasion; Based on
thé bitﬁd’m@éi?;h@ YRS o rddioh e e rS\I.e 03 ]Q%Q}? be kaﬁncluded that the
ereby ‘testing its functlona I nvbl venen
orthplo gipest fikelyrenporbs aqiroteinbwitlo niwivaet ﬁm«:iidm isicelh cycfle pfugsessmn in
hugx% zoan species. The dsRNA was synthesized in vitro
rom PCR 15 anplified wild type genom c DNA fragnents
of Y71H2B.3 . For PCR, the following priner pair was
used: " TAATACGACTCACTATAGGTGCGAAACCTGAATTTTTCC' with
" AATTAACCCTCACTAAAGGGCTCATCAATTGAAACGECT"  as f or war d

PP e, AR niacen SAPES M et MBRAS 1<

wor ns. The phenotypic consequences of the RNA

4 dsﬁﬁg%gge&ts s ﬁ%%yseg(%&gp% %Zﬁaﬁq‘éf Sezlgg%gjrém ol} tltleh 8 eFl:eLgans gene

progeny 0O
by RN AR tendtiyetestinpt iy fuaEt@ieRineOlVerRal in(th st Fr6hRRWbryonic cell
cordings started -20 mnutes after

Enbryo re
dwf‘sé?lf ﬂl|t&ﬁtmﬁwo%ﬁﬂe@leﬁhemerﬁﬁwppwLRYIH@@SIZ% in vitro from PCR-
amPRABd S gyﬁr%t §eﬂ6?zh9tDIQAd Er!%lébx‘l&g Sof, YVQ‘}Q]% 3the, %’(gl? le following

st age, nut es l'ater progeny
Pn@@hpmélww%' "TMTA\@%@T@A@H_M MGENEEGBRAACBTGAATTTTTCC!

it R A A G G R AT GRS IR forward and.

reverse epﬁmcm;d tespeoaxb\lybl Thev elsRNA Mivhe doiried 2bdldl tlﬂject@§ 13nto adult

obs croscopy and described in_Exanple
herfﬁ?pﬁ‘i?gﬁﬁl w ’ﬁ’bsr © HheRBPRE CAPEREYewi afhthes RUMI ttrestment were

dodu@lehfudi DY HBUQJ" |1é‘te1r eRradue] @r@geﬁoﬂp tﬂxﬁ@&&é[ R@&n‘?sr ising time-lapse

observed (Fig. 3). There is ac cort
differpnfip} Agfeyfesphesolortest b{DICh emisrosmpyn Eitgyo Sreé()rdmg% hstarted ~20

nnrﬁ@&eaﬂe'f ':f&ﬂﬂsa?lon,b&/ﬁﬁ@h{é Jt%tglne Jg‘?n i e[lslr gﬂ’rﬂlﬁ&&éﬁ ity Haéalotzc divisions,

nbryo, resultin
Unt@s@‘&igelbd;t@a@@mmgelatﬁ g. 3 B, white arrow.
Pronucl ei are

In the F1 progeny of control worms that were either not injected, or mjected with irrelevant

dsRNA, the cellular events of the first two rounds of embryonic cell division were found to

exhibit very limited variability, as observed by DIC microscopy and described in Example 3.

In the F1 embryos of worms injected with dsRNA, the following highly reproducible

phenotypes are observed (Fig. 3). There is a lack of cortical ruffling (symbolized by the
cross in Fig. 3 A) with some irregular blebbing at the anterior end of the embryo, resulting

in attenuated furrowing at the pseudo-cleavage stage (Fig. 3 B, white arrow). Pronuclei are
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WD 2005/ 025624 PCT/ EP2004/ 010308 -43 snall and

irregular in shape (Fig. 3 B and C, bl ack arrows).
woe@anzderd neet but are not centred, the m t oOPCT/EP2004/010308

spindle is set up at the posterior end of the enbryo.

The spindle is short, poorlj visible and |acks

spindle rocking (Fig. 3 E), resulting in chronosone

segregation defects (Fig. 3 F and G. At the two-cell

. rregulaf coptic bl £pbi was 5 served (Fi.g.
st B e n afOhL CE R BPChRR S5, PR it are ot
centrbdinthe anitdtic §fimdle iSsdt,up af heVosteibl cADSERNEEmbryo. The spindle is
ﬁhenot%pes. indl te a requirenent for_ Y71H2B.3 gene
shoyty, ROPTL ViRl ane lagksnepindip rekipg| Figy2 15, prowing & shromosome
s 0d5EL i Vb3 o S L g : Cor
o o BT haRo it et Sops o, GREETbleBhing was
obseryed &g héhoinwgs).aie Rleedlhdividee signiferandy lateratharesemal (Fig. 3 H,
cellent tools for use in the devel opnent of a w de
range of therapeutics including anti-proliferative
agents. Analysis of the Y71H2B. 3 gene sequence has
reveal ed, orthol ogs in human (GenBank Accession No.. .
AllGBSE0SE PRFTOTRRS {RHISAR REHEESE g N1 HoRaDpsao dutstion in gene
FundRalE3@12dycl Bbh utiG8 RBAYKi46A 80 MilFunction i :
AAF53289) ,yca%g 5 sglécﬁgf@éw@%g%v A SO (Gshiga Ay, essential to
cell s wieiog] brpugbouiNpe@a@MA. this Tne andesrtsi hoeelogs ehddegvatives thereof
j l.in-bi ndj t el [ is.involv in :
reprRE SRR 1ol d Hsbitn B B ogmall B e, MG K inbfbpenics
inclhdiag laatprolifetative agaits. cknal yiras tiihe O NHREZB géneoseqifi@s thas revealed

o e e ok ot U QRSB ion o

AADD58aTRR KR! | 5380051 Dhosapkils Y GERBSiLS &!‘ceﬂo?!\b&\&.F%mbm), and

experinments in human cells short doubl e strande

Sacehar@py s osts VRRISs(GeaBrrladccessiop INo. 2P Y341 )i whe edugtified ortholog
. 1 t BT 0T r y:.S .

s GO SAARAR IR0 SR SR SRRy sin
tran@hyeiizn andB-eleBsi Tladrd yhas yrehewmi mdomimyicAntegading ¥G1H2B.3 or these
stin,. Texas,. .. The foll.owin i.RNA sequences were

ot EhPne §EPE i PRl oY ReRGS BAT Feg aivision
5- AGUACUGCUUACGAUACGGTT-3 3 - TTUCAUGACGAAUGCUAUGCC- 5
WO 2005/ 025624 PCT/ EP2004/ 010308 .

EXAMPLE 6: Effects of RNA; treatment in human cells

Design and synthesis of SIRNAs

For all experiments in human cells short double stranded interfering RNAs (siRNAs) of 21
bases in length, comprised of a 19 bp core of complementary sequence and 2 bases
overhang at the 3° end, were designed by Cenix and chemically synthesized by Ambion
Inc., Austin, Texas, USA.

The following siRNA sequences were used:

scrambled negative control 5-AGUACUGCUUACGAUACGGTT-3
3-TTUCAUGACGAAUGCUAUGCC-5
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-44 positive control (PCNA, 5-GGAGAAAGUUUCAGACUAUTT- 3

proliferating cell nuclear antigen)
WB2BFAAGLUUUCAAAGUCUGAUA-5 NP 477517. 1 PCT/EP2004/010308

5- GGGCUAUUGAGUGGCCAGATT-3 5 3- TTCCCGAUAACUCACCGEUCU- 5

NP_001542. 1 5- GAUGGAUUGAUAUCAGCUUTT -3 3

- CTCCACCUAACUAUAGUCGAA-5 10 Transfection HelLa cells

were treated with siRNAs at a final concentration of
poditivn MJmtsoh@ChTAl i pof ect i 0B-GGASHIA AGRHSTEAGABUAUTT-3

rr8UBBR0FR B ARG, o HRCE R o TeBUAs®

cells/well. 15 On the day of transfection, the

' d follo of 10
NEAPIEUER of sl RuA as i BOFGHCHAHO R GD GEICBABATIEN

(Invitrogen Inc.), and3bridccRitigftertantagucu-5

transfection reagent (Invitrogen) were diluted with
2.4 1 of Opti-MEM For conplex formation, both
NESQDYSANS were gently m xqgsanthi bEECRAGCRRTTS

Cul ture nmedi um was renobve romthe célls "and

80 I bf fresh medi um (BENCACOUAACTAdEnG UMK AAdded,
foll owed by addition of 20 | of transfection m Xx.
Cells were incubated at 37C for 4 hours, 50 1 of

medi um  suppl emented with 30 % fet aI calf serum
T7%f66tloﬁded foll owed by anot her incubation for 48-72

Hehauels whbet teamdnaith GRNXKs &ial B¢ ichfeh@¥®dn HY100nM using a lipofection
%Hantléatl ve RT-PCR (qRT-PCR) 25 48 hours after
ba ER9TROtocBt al  RNA was extracted from RNA

24 E&EF@?H@&J@&OHSH@E& IV iveRy &gﬁé& ﬁhég‘g@ %ug%eﬁ%%ﬁt’?gs%s%? of 6,000

and cDNA was produce
Ceﬂst“&ﬂbcrl ption reagents (Applied Biosystems, USA). In

Onbcﬁ% P o}&éf; S’irdtijgc% " 4 f@a%sfegg n m1w%§é%§lﬁ%§o%2fpﬁewﬁeldul ofa 10 uM

stotls iafigsiR N fvmlsl dinitetig withr 06 Qi odf: Opti MEM (Ewltﬁygiéﬁ%egn and 0.4 pl
d Bi osyst ens) we) m xed W

Ohgg §E§1Hﬁpé High st ﬂnzslrtrogelzrwes@m%d Wﬁﬂlo% 4g@wé Opti-MEM.

E |
oicﬁélﬁﬁ lgﬂé gorliﬂi_réﬁgg ;Bdﬂl? %or?%u&ﬁ vbééﬁ?%t%m%eﬁ%ﬁq{lé&ﬁtédrfgéw min at RT.

Yoei medivgs wasyramoyed oban | hseeslls BECSP nilnpf -fregh Gnbdismc (DMEM,

9 t he ene .
i) SR8E ARy AUAIAON B0 LA . s e
mcubmecf atr 3 B&cfor ¢ Miirss A0l of fresh Agdith, 200ple0RbEA4vith 30 % fetal calf

serEnC'A:T w/ze%g %ggedci %Ilfc))%v%g by another incubation for 48-72 hours.

Determination of silencing level by quantitative RT-PCR (qRT-PCR)

48 hours after transfection, total RNA was extracted from RNAi treated cells using
Invisorb kits (Invitek GmbH, Berlin), and cDNA was produced with ABI TagMan reverse
transcription reagents (Applied Biosystems, USA). In both cases the manufacturer’s
instructions were followed. Quantitative real-time PCR was performed using the following
protocol: 5.5ul of 2x SybrGreen PCR mix (Applied Biosystems) were mixed with 3 ul of
sample cDNA and 2.5 pl of a 2 pM solution of gene specific PCR primers, followed by
incubation in a ABI-7900-HT real-time PCR machine at 50°C 2min - 95°C 10min - 45
cycles (95°C 15sec - 60°C 1min) - 95°C 15sec - 60°C 15sec - 95°C 15sec. In addition to the

gene specific reaction, a second, reference reaction was run for each cDNA sample, using
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-45 primers for 1 8S rRNA. Amplification signals from
di fferent gene specific sanples were normalized using

wa b@soefees ence val ues on 18S rRNA for these r eBQEEP1004£010308
sanpl es, and conpared to sanples fromcontro
(scranmbl ed si RNA from Anbi aysl.nc.) treated cells. 5
Proliferation assay In order to quantify the nunber of
living cells after treatnment, ATP |evels were

prifi&@FHF ?%e { ﬁaf néh)?éa@%éf F%xtaisoﬁloﬁs& chflGe @TE leaffﬁ samples were

assay acFe
normekzddesing (&m tifergnecovilnes nmriBBaRNk bt shdsa abypecmvmmnples and

conplr ] B RGBS Aot B HBRA By AP pHAE afedied cels.
presentation 10 purposes the proliferation of
?i%(/reat ed cells was set to 100. Apoptosis assay The
Profifeeay &FDprogrammed cell death in RNAI treated cells
In c%éret dat frAb&o tefls af u
PSR Qb S L, BEPRSISH LU IS G ver
meaismdre”g%h afters txfani;ﬂe@twm gsmg eghereTPlitet assay '(Berkin Elmer). Cells were

T S N T S

waspreefoentdibh arviptot 2asesi hhe ramp(mm BladeE). Pf)r giaphicgairé@ntation
cel | tic Index (M)

set. to_100. Mt
PURSSES @F@i‘fﬁﬁafl% OBFn%eé‘qurFeﬁﬁ)Wé‘F s¢ita dBhe H3 |s
considered a hallmark of mtosis, appearing in early
prophase and di sappearing during tel ophase. Using
Apoptesgssdyuor escence m cr oscopy mtotic cel | s can be

Tl P 00 RBREY JAEL DR LR FSSRE N 906 e

tranbfadtedn,- eﬂu@eﬂmndamasamﬁ’ ispetyﬁc ZﬁloRhﬂembr@@:i}eokpbejanby Promega,

96. | m croscopy.pl at es e st ai ned s the _ . .
folli‘%lilggiiﬁ RGBS RgiEEn] StEErans. Rend VYRS @S ag¥iigtor 2 multi
label ir¥®Wr P érird ar hetghydee i

Fa et by FuRgy AT b0 LARhA t?pegsﬁst%%g%i@og%fgeﬁ%’é’ﬁmm rate of
untrpiedrpadlsiwassetod®d: bl ocked in the presence of 0.1%

Triton X-100 and 2% BSA for 30 m n. The supernat ant

was renoved and anti Phospho Hi stone. H3 (nouse
Aﬁkmmdbéhqﬂéw antibody cl one 6G&3, Cell Signalling 30

Tchn tadilut f 1:750 for
Phoppfrde 3#35%%@ ﬁ]ﬁﬁe’é&d BBt T ppearing in
earljdpfo@ﬁisie@ﬁd Gisaﬁﬁ&%ﬂ Hade. |U?§i)@é in@duidRloRdscer2 &licroscopy,

. anti_nouse antjhody (1 50 coupled to Al exa Fluor
mitogig pells Gtk Be, F%‘feabfi&é’e%t) %S%ﬁi@l@émigrpfaa BRAsphe-Bistone H3 antibody,
deteBidi Bk%ﬁﬁé&é’ ﬂ%iegceﬁicé Aec%ﬁ)iy &%%%d' am di no

enyl 1 ndol e dihy '005/ 025624

RNAI treated cells in 96 well microscopy plates were stained using the following protocol:
Cells were washed with PBS and fixed with 4% para-formaldehyde for 30 min at RT,
followed by three washes with PBS. Cells were then permeabilised and blocked in the
presence of 0.1% Triton X-100 and 2% BSA for 30 min. The supernatant was removed and

anti Phospho Histone H3 (mouse monoclonal antibody clone 6G3, Cell Signalling

'Technologies) was added at a dilution of 1:750 for 2 hours at RT, followed by three

washes with PBS. For detection of Phosph Histone H3 labelled nuclei, goat anti mouse
antibody (1:500), coupled to Alexa Fluor 568 (Molecular Probes) was added in a solution
supplemented with 0.5 pg/ml Dapi (4',6-diamidino-2-phenylindole, dihydrochloride),
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-46 PCT/ EP2004/ 010308 Fl uor oPur eTM grade, Mbl ecul ar

Probes) for detection of all nuclei. After incubation
wo oo0s@256kour s at RT, cells were washed four tiPEFEP2904/010308

i mages were taken using an autonated m croscopy

system (Di scovery-1, Universaj | maging Inc.),

acquiring a mninmumof 6 images/well. Metanorph-HCS

i mage processi ng software vvas used to determine the 5
FISEP S sy cl ei. . The, Mtatic :

Frdor ot e&mads; esﬁ%ﬁ@a?flﬂ 015? S éeftec OPleflag ol r‘ng‘T incubation for 2
hopschteR Tj nelk-,s ‘gel‘eewasheﬂlfoﬁpﬁnieatahd Nmabey wereaflRbf aking an automated

resent atijon oses tﬁ} E‘B unt reat ed cells was
RS St BISBEEE, {URiaool reating ek oaRikng & mimimum of 6
imfap @Ak ¢E N etin G@']hﬁgé‘%ira&sﬁﬁg Séo%éj 'v&a%c%s%q 0 Setermme the

agai nst NP 477517. thé human orthol og of
o & Qfauifotie apd, OWCE@UP‘!@@M FheaMigdi fadrxcesanblof thedtdction of mitotic

i he r.at e of
OV%%%P%%@*HRQ R Rkl P A3 Re R B ohasgoate M1 of
unteated cadld vegaeintstl1ONP_001542. 1, the human orthol og of C.

el egans gene Y71H2B. 3, results in a 80%reduction of
cell proliferation, a 2.5fold increase in the rate of
Eﬁaa@pfﬁwsye@ﬂ@w 15 significant drop in the mtotic
de 005/ 025624 PCT/ EP2004/ 010308 -47 C ains 1.
R“l«‘r‘ﬂletf%?él@ele}fo el ellarsineraicHRNA dipatetregaint NP_477517.1, the human
orthOIdR Lo
e e P e oy e th ity el e s igtion ana
a Afpld incrshssi in theirdtesefoareptes. RNAS érbtatknt nf SEQal cfauh\l@sm@ an SiRNA

eyt NS gnkse?h o bR SO BEEI - SEUEDSES, xapimn, et

in wid0b6 teldectipmodfeddll @0t asetbrby 285 RBUCnRiasaR e @%fo%aeﬂtosm and a
g%ﬁi e%rdgf at |l east, 25 % over 10 100 residues and/or

St PRINEE ufosisiedsn a conput er ai ded search using
the BLAST sequence analysis prograns with an e-val ue
of at nost 10-5, c¢) sequences of nucleic acid
nol ecul es which are capable of hybridizing with the
nucl eic acid nol ecul es with sequences corresponding to
(a) or (b) under conditions of nediumor high
stringency, 15 d) the antisense-sequence of any of the
sequences as defined in (a), (b) or (c), e) fragnents
of (a), (b), (c) or (d),
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f) doubl e-stranded RNA or single-stranded RNA in the
anti sense or sense direction corresponding to any of

wao b@spegeences as defined in (a), (b), (c), (ddCT/BP2004/010308

(e). 20 for the manufacture of a nedicament for the

i nhibition of cell cycle progression. 2. The use
according to claim1l, wherein the isolated nucleic
acid nolecule conprises small interfering RNAwith a
sequence corresponding to any of the sequences 25
according to claim1. 3. The use according to claim1,
wherein the nucleic acid nmolleimisl e i s contained in at

| east one nucleic acid expression vector which is
capabl e of producing a double- stranded RNA-nol ecul e

. CONPhd S4NGf & HONSQT MMeis tadfiidmanduldtodiPrisins Auddd 23 molecule

strand under suitable conditions, wherein each

RNAVER p sparensoedgssaiaomthe groupof sraucrsieh 6pSIfiag of

l ength of 19 to 31 nucl eotides. WD 2005/ 025624 - 48
PCT/ EP2004/ 010308 4. The use according to claim1,
whedeithe nuvéeinamd e¢quenciscpresohted il BEQIDSOL &j héd11,n3at, 3;

I ' id
0t BBk SeREeeBBng BRORPAIRS BRI & Redoqidentity

cor r esponte pﬂat&@ chb®lcaerysemNAC 86 aBEbraREes af BEat least 25 % over
control of flrgt pronoter_ and a second expression

casset'P@ %%(H}feélaﬁ 1R e #g detsctably B eoreRpipeaiferh spaneh using the
to t heraT snss-RNAS %gqaﬁm@&lrag%evmff I 5@5

second pronoter. 5. Th use according to alm
whed)eseruehess i alugiets anid thofesiubes uitdch srecaapatde 0é &,iyblmdlamg with the

| east n ression vector npri

expr esglaglﬁ (g:‘l%{!%s,eﬁ§ {e&%ﬁ) ‘%]ﬁtsg%%%@g tcﬂ%e%)%&g c°a ?:ar) ) under
corr esm&hﬂwmg)fmechl&ﬁ osh@e;ﬁﬁl‘g@snsy rand and the

ant j. sense- RNA-strand der the control rmt er

| ed 51“615%{13%‘5?\‘@%680%? yd dhe e é%«?ﬂﬁ@egﬁa UHE) &F 1),
thqjsﬁﬁ §1§bf (@®! ecul e i s capable of

for31n gﬁln @?qﬁged sten}loop-structure 15 6. The
useﬂaé@‘dﬂ%s‘ﬁ@ﬂdled RANA oir @mglqﬁraad@d) RiNAwirerth¢ rengiaerse or sense

P e e e CHONCHCRE

nucl e@)i des. 7. The use accordlng to any of clainms 2
to 5, wherein each RNA-strand, independently

for the manufacture of a medicament for the inhibition of cell cycle progression.

The use according to claim 1, wherein the isolated nucleic acid molecule comprises
small interfering RNA with a sequence corresponding to any of the sequences

according to claim 1.

The use according to claim 1, wherein the nucleic acid molecule is contained in at
least one nucleic acid expression vector which is capable of producing a double-
stranded RNA-molecule comprising a sense-RNA-stand and an antisense-RNA-
strand under suitable conditions, wherein each RNA-strand, independently from the
other, has a length of 19 to 31 nucleotides.
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fromthe other, has a length of 26 to 28, preferably
of 27 nucleotides. 20 8. The use of a an isol ated

w@epsiozhs2or pol ypepti de conprising a peptide OPCT/EP2004/010308

8.

pol ypeptide wth a sequence selected fromthe group
consisting of (a) a sequencegg@s disclosed in SEQ ID
NO. 6, 8, 10, 12, 14, 2, 4; 25 (b) a sequence that
exhi bits a sequence identity with any of the sequences

) tyl 9 100 idues,, . ..
(o e a0 Haifl L PR R B i Rl Brained o a
f orleash eomzamuﬂactaarde em;ﬁrewcne @bamnmpﬁahgtmﬁrétnm;ﬁédsio@n cassette

of ce res |on . The use of

ol S R AR R DgnTng Doty Sa8 ROMrstrand under the
pepioneel 6f a ﬁ@ﬂt){)@@ﬁbﬂeﬂ 8nd Wiskddnd XBFHISDE BaREttd %ﬂtﬁ%ﬂl e nucleic
cl ai 8 for the manuf acture of a nmedi canent for

i nHick cPBFPeRdiBg|tp g AnEsesedi ¥4 sirend lm@mzt}@smmng a second
PCT{.E5B23Q0P4/ 010308 -49 10. The use according to any of
clcelifrrrs 1to 9, wherein the nedicanment is for the
therapy of a proliferative disease. 5 11. The use

ere nl%t he.d se i's _coronar,

r es eeg%sn %ccogfhnlg% %]eairgl a\é\{{fhe(ge% %%céelcla IP%IF?@? 18 contaﬁied in at

pr aéast adiley n&elleﬁCfa&d bxpraydidie @R PeiRftediSd | 430 eRpression cassette
| ynphoma, Tgng ncer,_ colon cancer, ovarian_cancer
&

andOBiHLg eic 1351d TErCRREMHIE 4R the oteaseB NArsirand: and the
aC i3]t S RW £ e HPHARE A% SHrRlde 5?53}{%&% Yga&ﬂéa[o aXfngle-stranded

g}g}ence sel ected fromthe group sequence
Atthelgewe : and) Wlhh@lrn ub¢ eﬂlmglatstrahcbé gqRdrce®lqenkes éntcephble of
1, 3; b) nucleic acid

9,,.11..1
sequencés 2@%8" flodt Ste% 10%%5?“%%@ that exhibit a

sequence |dent|ty W|th t he protei n encoded by a

nughgl Cc aci d accordi to a) | east _25 % over 15
&SF AFOLIIng Iy BY Qi aims grte 5d¥$§“é’tna‘kﬂ°]é Straphprdcpendently
al drsh SRS Eh%'aﬂgnétﬂ%f 28 AST p?ﬁ%‘éﬁﬁp(ﬁ" 2@'1:9' %'uéleondes ‘

progr ans WIth an e-value of at nost sequences
of nucleic acid nol ecul es which are capabl e of

hy i diz é&gr&%%{?) inﬁfgnlf r?g k86 )5 agfpgr(eg;)éa %g%\f& stranJ] independently

sequences COfr respo 0 (a

comihint therthenf hasmdéngth of 261tcg28, $referberf\,7 n2lledlidéshe

anti sense-sequence of any of the sequences as defined

in (a), (b) or (c), .
The use of a an isolated peptide or polypeptide comprising a peptide or polypeptide

with a sequence selected from the group consisting of:

(a) asequence as disclosed in SEQ ID NO. 6, 8, 10, 12, 14, 2, 4;
(b) a sequence that exhibits a sequence identity with any of the sequences
according to (a) of at least 25 % over 100 residues,

(c) fragments of the sequences defined in () or (b),
for the manufacture of a medicament for the inhibition of cell cycle progression.
The use of an antibody which is directed against at least one peptide or polypeptide

with a sequence as defined in claim 8 for the manufacture of a medicament for the

inhibition of cell cycle progression.
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e) fragnments of (a), (b), (c) or (d), f) RNA sequences
corresponding to any of the sequences as defined in

w@ 2005/0¢4824 (c), (d), or (e), 25 for the manufBCT/EP®04610308

a nmedi canent for the activation of cell cycle
progression. 13. The use of _3gan I sol ated peptide or
pol ypepti de conprising a peptlde or polypeptide wth
a sequence selected fromthe group consisting of: 30
(a) a sequence as disclosed in SEQID NO 6, 8, 10,
12, 14, 2, 4; (b) a sequence that exhibits a sequence

10i de%btﬁ/seV\ichrdﬁfgytd)En}F RE SHALENEED, vAHESH Qhé‘&leldﬂzaﬁféht is for the

of at |east 25 %over 100 residues, (c) fragnents of
t he thaepieoicerrolitratiedliseasq a) or (b), WD 2005/ 025624
-50 PCT/ EP2004/ 010308 for the manufacture of a
medi canent for the activation of cell cycle

11pr oghesise cavcortithg fEhelaimelOofW]:mreimrthé: lolixebgsendsi thiIomeEry restenosis or a

gl \TM%%::%)P gs %g aljﬁg%te’e ?ltplrl 2 bpye pﬂﬁ%ﬁﬁl 8‘%;?’80{}‘3?/’3 Oup consmtmg of

nManiyashdhg 1&fg @nﬁ&dbdl@ﬂ[fﬁa[ﬂcelf Q¥ aridicandéitant drda8Ncater.
cell cycle progression. 15. The use according to any

of clains 12 to 14, wherein the medicanent is for the

121 r egtpent O arﬁis@La%é‘c?ﬁﬁclg@aa[c?&h?&é&?éj S%Phﬁﬁg%agﬁﬁe&c acid with a

13.

apoptosis, growmh retardation

healséqvgncd &leced ffomninl grane nf segoencas nomgsting df'sol at ed
nucl ei c acid nol ecul e, peptide, polypeptide, -or
anti body selected fromthe group consisting of a)

nuclapi the antleicnvldeRyt@seOpretintddeih SEE DI mpﬂ G?@ I 1q1;1 13,1, 3;
vec ors s defined in any-_ of clalns I

pep 664%%%‘&%% el&‘j’ﬁﬁlfgi Rq Y@epgdgse‘a@é ﬁ§}§b15§ sequence identity
def i ne\grch 'Ehe%r@{em hcolidd 9§‘ a"ﬁﬂEl'ef?:%Yd SbRELEED %Qf'f' af 'fetasta}.'i % over

| east one peptide or ypeptide according t
The uslé)OolfesaneS mdl/ca"t\@ ch@r,d éfpt@ct@ldc tn prslopyutes aided search using the

f me1
o’ of SLARTSARMERES Aeu BN il e o Syl b AR a0,
pol ¥p mquﬂﬁes obmnﬂdns m@ rﬁol%:&d,uﬁwbﬁh&&e dgfableest hybridiAhgnwith the

8 for the.in vjtr agn0|s of a roliferative
i seastitiic ol St GTRER! Srabtmdie  frivoring wde) or () under

cycl e Rmasioassf fBdium or high stringency,

d) the antisense-sequence of any of the sequences as defined in (), (b) or (¢),

e) fragments of (a), (b), (c) or (d),
f) RNA sequences corresponding to any of the sequences as defined in (a), (b),

(c), (@), or (e),
for the manufacture of a medicament for the activation of cell cycle progression.

The use of a an isolated peptide or polypeptide comprising a peptide or polypeptide

with a sequence selected from the group consisting of:

(a) a sequence as disclosed in SEQ ID NO. 6, 8, 10, 12, 14, 2, 4;
(b) a sequence that exhibits a sequence identity with any of the sequences
according to (a) of at least 25 % over 100 residues,

(c) fragments of the sequences defined in (a) or (b),
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25 18. The use according to claim17, wherein the
di sease is coronary restenosis or a neoplastic

waelr@easwe24 the |atter preferably sel ected from PEEERRIOUE0308

14.

15

16.

17.

18.

19.

consi sting of |ynphoma, |ung cancer, col on cancer,

ovari an cancer and breast cagicer. 19. A diagnostic kit

containing an isolated nucleic acid nolecule as

defined in claim1 30 or 2 and/or a ligand which is

di rected agai nst at | east one pol ypeptide as defined

inclaim8 for the in vitro diagnosis of a

pr obor thermpariufactetic o€ a seediranentifos Gesetiastacy el dychaiptdpression.

abnormal cell cycle progression. WO 2005/ 025624

PCT/ EP2004/ 010308 -51 20. The use of an isol ated

nucTtel wseaiad aptibRBUNEcREs dfectedigaingt & lééét Qn@ﬁe@ftﬁé ot ﬁﬁlypeptlde
an

vect as defined in any of clains.-1 to 7 or of
antW’gthi)?eWﬁn% 2 éef&efié% €l Ry Has marufaeys of aypedicament for the

poIa}éﬁeﬁgdnd(q&gr@p&bﬂ@eﬁoaequence as defined in claim
8, in a screening assay for the identification and

characterization of drugs that inhibit or activate

SO e 5o ASSERR B’ L1, 05R o8 metrapr iy o

scrisatmery cdgsdiyecasé OliarbdiéreAed Ayl mgredidd%)obfb@is bRRitR rdtaBtion, or

act vate celgn,rép fd e progr ession. 10 2 A screening
drgeundheali@nt i fi cati on and characterization of

an i nhi bitor or an activator nolecule that inhibits

or actlvates cel |l cycle progression conprising the

f olA sdingment pentaigingt anainelptedmarcleim awifl maolpeds, gieptide; indlypeptide,

n vector as
def ?%Hﬂéﬁo‘ﬁrsgﬁec{éu?é% %&% ‘f%l%ﬁﬁgf)? a host cell or
host ar gmn]lemmdl.ﬁloﬁ@cubslot inueleicoaridbxprbgidaosdctoeehd défined in any
host or% nj sm ?gt zi ned in step a) under conditions
RO ERRL & - |

t hat al r expressi on of the pol ypeptide or

RNA eBr adrtidbyr silysepriie snaminga kauehe at&hﬁé&ma&alﬂl 8,

of step a) either I'n the presence or in the absence
of at C)I easptibely dessteddgriasiaideaghonawrpbide or polypeptide according to
activatgry nol ecule, and 20 c) analysis of the cell
cycle progression in the cultivated cell or organism
and thereby identification of an inhibitor or
23. A screening

f
e aF oF e et R e G el G Rinech Fen B pogdetined in
an clanhel aat tHbg usem@|f er ligend Madding k&p&hﬁ@fﬂ?[ af Cdakl %h@ Spolypeptide
cel | cIe ession froma library of test

suﬁ%lfla &5 By demiaed Gpl Fing Srefhs: in Vltfo dlagnOSlS of a

prohfera’uve dlsease or a disease associated with abnormal cell cycle progression.

The use according to claim 17, wherein the disease is coronary restenosis or a
neoplastic disease, the latter preferably selected from the group consisting of

lymphoma, lung cancer, colon cancer, ovarian cancer and breast cancer.

A diagnostic kit containing an isolated nucleic acid molecule as defined in claim 1
or 2 and/or a ligand which is directed against at least one polypeptide as defined in
claim 8 for the in vitro diagnosis of a proliferative disease or a disease associated

with abnormal cell cycle progression.
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a) reconbinantly expressing a pol ypepti de encoded by a
nucl eic acid nolecule sequence as defined in claiml

w0 pood/otrees cell, b) isolating and optional |y peeT/Epiong010308

the reconbi nantly expressed pol ypeptide of step (a),
30 c) optionally labelling ofsit-he test substances
and/ or |abelling of the reconbinantly expressed

pol ypeptide, d) imuobilizing the reconbi nantly

20eXPrERsSed obeh amd AR1di0 add %%wéiﬂ@&a&ea n@leib Q&H%%fegﬂon vectors

" act iRA

of at | east one test substance with the i mobili zed

poI Wéélﬁﬁmé}‘em AWDoY 0BRDD 552 ar P EPDOIY rbidEiedirectsd agrinst at least

the B RN Reb i M AIPh S RA MR, o 8 5 Siahing assey
i m‘rdblr thezéa:huﬁpaﬁqummt dhdramterizhgors of drdgptias mhitdnor dctivate cell cycle

perform ﬁ> a functional assay for inhibition or
PHP™f cell cycle progression. 24. A nethod

“for the preparation of a pharmaceutical conposition

21

- 23,

wherein an inhibitor or activator_of cell cycle
pr oghedise eha palypertistei withed S%@mws@ﬁm &1 elpim 8dn gscregning assay

Syn%ﬁﬁt&%g@ng%m%ﬁbﬁ@y&m %yf:l%gﬁb‘o%'@ s%oql ' m 0 a

phar maceut i cal conposition
preparati on of a pharmaceuti cal conp03|t|on mhereln an

22 0 iy O BB 1 Sl SXELS PLOBLESS. O Lt o
i nt @c@v&@dﬁ&hﬁ&@ﬁéﬁh&t&hﬁbﬂmﬁbﬁva@& celbeycle progressmn comprising the
following steps: '

a) transformation of a nucleic acid molecule or a nucleic acid expression vector
as defined in any of claims 1 to 7 into a host cell or host organism,

b)  cultivation of the host cell or host organism obtained in step a) under
conditions that allow the overexpression of the polypeptide or RNA encoded
by or corresponding to the nucleic acid of step a) either in the presence or in
the absence of at least one candidate for an inhibitor- or activator-molecule,
and

c) analysis of the cell cycle progression in the cultivated cell or organism and

thereby identification of an inhibitor or activator of cell cycle progression.

A screening method for the identification and characterization of an interacting

molecule that inhibits or activates cell cycle progression from a library of test

substances comprising the following steps:

a)  recombinantly expressing a polypeptide encoded by a nucleic acid molecule
sequence as defined in claim 1 in a host cell,

b)  isolating and optionally purifying the recombinantly expressed polypeptide of
step (a),

c) optionally labelling of the test substances and/or labélling of the
recombinantly expressed polypeptide,

d) immobilizing the recombinantly expressed polypeptide to a solid phase,

e)  contacting of at least one test substance with the immobilized polypeptide,
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24.

25.

-52-

1)  optionally one or more washing steps,

g)  detecting the binding of the at least one test substance to the immobilized
polypeptid at the solid phase, and

h) performing a functional assay for inhibition or activation of cell cycle

progression.

A method for the preparation of a pharmaceutical composition wherein an inhibitor
or activator of cell cycle progression is identified according to claim 22 or 23,
synthesized in adequate amounts, and formulated into a pharmaceutical

composition.

A method for the preparation of a pharmaceutical composition wherein an inhibitor
or activator of cell cycle progression is provided according to claim 22 or 23 and

formulated into a pharmaceutical composition.



