WO 2005/ 026388 PCT/ EP2004/ 010311 The use of eukaryotic
genes affecting chromatin separation for diagnosis and
wo e@anpsst of proliferative di seases The presePtCT/EP2004/010311

invention relates to the use of agents interfering
with chromatin separation for the treatnent of

di seases, especially proliferative di seases. Metazoan
cell division (mtosis) consists of an extrenely
conpl ex, highly regul ated set of <cellular processes
whi ch nust be tightly co-ordinated, perfectly tined,
and closely nonitored in order to ensure the correct
delivery of cellular materials to daughter cells.
Defects in these processes are known to cause a w de
range of so-called proliferative diseases, including
all fornms of cancer. Since cell division represents

is comon to the aetiology of all fornms of cancer, its
sfecific i nhi bition has |ong been recognised as a .
pFhe vye efpukpryotisrgenppatierding chrpmagin sepgragian for diggnegis and
mtotic inhibi toFregfdf&ﬁ HroliREIN Gischsgs one of the
nost prom sing classes of ° chenot herapeuti c agents,
screening attenpts to find new drug candidates in this

tendency of such screens to identify agents that

target. a single protein, tubulin. Tubulin polynerises .
ThegeRat Ve dhe yererfierna inforfeiRe Wk Chtolatin'separation for
the @bRNRA S NRANRJedhB¢ially bdlif&afi disdagesf Uncti on and

chronosonme segregation. M crotubul es as such,

however, are ubiquitously needed in alnost all cel

e SN L
cellglaugwdceskng wihich- troistubientigtiyg co-oMIn2RA5/P6HBEBB timed, and closely

PCT/ EP2004/ 010311 Per haps the best. known, ex le o
morf ey Gt B ST e rTorh QETeas OF Sl A TRHSIALY Qr Guiater cell.
Defbdt®dh ithese Sprb@asdst &% SnowaNth thie MREHRS Rl QT 36adalIME proliferative

~ Taxol . Its a]|p licability has indeed been seriously )
disepses inelding ad Prmeof panee” Sinceeeliinb gerapreaigegaat die few, if not
| . .

the S35 AERLTRD S ol RBR achbioBl QPP AL HSHAS its specifc
inhibiidn ey bmg beenycpegt sadsista prefeyred stie of thaspeltariatchentised

by dyspnea and hypotension requiring treatnent,

angi oedema, and generalised urticaria in 2-4% of

Altheakh eitdic ifhbitbN i@k atd tedbgnisdl hdopgbf FRX@bst Jrémising classes of

adm nistered after pretreatnent with corticosteroids,
this class have

cherpgihgrappitcigeniisSmepi et ctet. indsacre daiscandidaieait
o ALARLL B g5l LR 00 S0 s
targeinal smgdt piadein,s etk Bybulimspelyinerisasf toafopm cmitaktubules gheo lprimary
cyto‘s:f?e%tal elements needed for mitotic spindle function and chromosome segregation.
Microtubules as such, however, are ubiquitously needed in almost all cell types, whether
dividing or not, a fact which therefore explains many of the unwanted side effects caused

by anti-tubulin drugs.
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10 cause fetal harmor fetal death in pregnant wonen.
Furthernore, admnistration is comonly acconpani ed
whyoosmedsgear di a, hypot ensi on, flushing, skin rPEEPINE010311
and shortness-of-breath (mld dyspnea). Reasons for
these strong side-effects mayY-be that since tubulin
does not only play an essential role in spindle
formation, but also plays significant roles in other
Pexhep$ tHeabesp |Ekmrer;saeam]plek@c 4 b'rghilsnsmcansséulca}ltmelaeﬁ@ drug that targets

ner at i nd jntra ar ont . .
A QucPrg ong B BRGR s el T bl GRRRS o jroecd been
ser&ﬁxstyﬂ&n{t&s by giftieaissd itl dedewiging ian adec[uaear ddsher x&g&nﬂsﬂ dueab a range
the | ast three decades, there i need

t
of :m@bleea%ée cdeffgeist harol eptment By '%uﬁeg dPs TP 14%15 eand severe
el @Rty retibhe rcﬁirg&eusehfwy @%@9&@ aﬂldi ﬁ%tkﬂgl&graqnemg treatment,

resent I nvention resi es | n)or ovid FOVG
ang;oc@ma and geraalised udroags in Ddfa oﬁpﬂt@msyn \ﬁiltlllqall teigls. Although Taxol

is 8$m?msecerséldd eggf;r%ﬁ% ﬁrth Sidtl 85’&1?8&&?1(1%0 |f¥[§1d I&\étl&%e hE\%S occurred.

IS0 4 TECE 42 d o
Seare demhietamet e’sﬁ&ﬁaﬁﬁmﬁxﬂﬁng [mhft-thfeameﬁsc arrhythm1a occur in
sistin t he, nucl.ei enc s res nt

less ﬁ'&@é@)qrﬁg}g@f .pgggn’@ gnd Iilustzbe t%ea?efi bdyglns ion ‘efjaxol can
cauk®: fofd: hathy of Hetad ldeafl? in SFegndtht vAdmen3 6Fu1=’ﬁ?erm3§é eﬁl}mmstratlon is

nucl ei ¢ acid sequences encodi ng polypeptldes t hat
compienbi tacgompaiechdy itadyesrdia, hmtwsypﬁ, t fheshiigpt ey reactions and

TR T L G507 00, MLty LR s sine
tubmlio Giopuhelr ordy glag asmsenhahnsﬂmgl slplmeile Bira@Tosdatielsoglays significant

rola nal &ltg %@g%%r@%n%ﬁé% El)l%e gnrd%it\ég%eu%tg s}g%tméh %%grailpn ahd W%racellular

prdﬂé,{ﬁlt@hgpoapl d nol ecul es which are capabl e of
hybridi'zing with the nucleic acid nolecules with
sequences corresponding to (a) or (b) under

Coﬁ%l‘]]%ﬁt r%g %ﬁh@ﬁ HPpeh i 'Hag’ Beéﬂ Heﬁleatﬂy‘ RAENGY theShodth@ccessful new anti-

e- se ence any of thé sequences as defined
canicar fhwyapetyy obthe(leit, thres deyades,athereris stilbfa negd for( asfi-capegr drugs that

ubl. e- st randed ~ RNA or singl e-stranded
doﬁ qok’%‘ﬁéhsgg‘i'%aeg%giﬁg?m ense direction corresponding
to any of the sequences as defined in (a), (b), (c),

d 1
Thf(:qqgrp,nmemrpbltgﬁl {s}%eéhty? nuf gegggl{xéqug% Test e%l 1(r:1algrrtce>gld1nfg mmproved

potent anti-cancer drugs, particularly w1th less severe side effects.

The problem is solved by the use of an isolated nucleic acid molecule comprising a

sequence selected from the group of sequences consisting of:

a) the nucleic acid sequences presented in SEQ ID NO. 21, 23, 1, 3,5, 7, 9, 11, 13,
15,17, 19, 25, 27,29, 31, 32, 33, 34, 35, 36, 37, 38;

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,
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The present invention is based on the concept to

provi de agents interfering wwth chromatin separation
walevosgp3sel | di vi sion. Chromatin separati on t aR€BEP10a©@10311

during anaphase of mtosis and is an essential part

of cell division. 15 Since elr-omatin separation - in

contrast to mcrotubule formation - is a cell

di vi sion- specific process, the inhibition of target

pr otki seguéncesobi/metléin acidroetacules whishraae cambleeafiisbsidizing with the

an effjcjent ai
reduceét® lldn‘gtf()l%(ggeé & Flescetq{slgrgcgﬁ sce %Ond%r%e t8 T or (b) under
inhibkbh&ﬂoﬁioﬂﬁ@&mmﬁ¢©mgHMﬁﬁ@ﬁmyelIular processes. 20

The sent invention closes for the first, ti for
4T 1B Gibens5r SHBFRE ChAt GERE SedHRaRS SR @) (o)
| nvgj VegbridAt (M)Wp)%eggr ation during the anaphase

of mtosis. Th| entified function of these

tar @etdogbhesiraaﬁ@i tR'I‘éAr og ginge pordied gRYn dnpthsdgetisgnse or sense
any L@@&m%gmﬂﬁgg) g%q*t sre a{aeygédé@megge@, ®), (©), (@), or

enables elr eve

range (6f nedi canments agai nst prollferatlve di seases

i ncludi ng cancer. These nedi canents could be used in
treatment of proliferative diseases, particularly in

fortthOERnEREETe VMEhedibABent db:SRE Gibifich of EFomn@tif Sédaration.
di vision, regulation of cell division, or is dependent

on chromatin separation during cell division.

Thgggésgﬁﬁﬂ%r nfion E$§as@&%¥h%9&l§%ﬁf‘t{) ?%Jlﬂ@&é %n%ﬁh?%viﬁl%romaﬁn

l'agnosi s an prent of I'agnos
segaivhsdurd@ Bei divisiond €rithatasépratoh takegelacgetwing anaphase of

ei .. nvol v i.n. separation, a |large-scale
ml%l%a%fiéscﬂh‘?s ?Pglatﬁ@i e@?‘ﬁ?ﬁ %Ras perfonned for 19514
(that neans 99.7% of the predicted open reading
fra in the C el egans genone. Far er f or rance
Singe QRPERLIh FEETANER 0B /KODESh 80 ettt G0 E SCgl division-
S &%@@%d&@ Uil einﬁl%ftﬁﬁd(ﬁdtax%%&%ﬁseﬁﬁg%ﬂ B8 chRnid¥@ separation results

I ndi open reading frames was_ produced and
in a cffmmh}mpﬁumbnt of mitedisias vell aslie gapdudee myabey oldsidesffects caused

by?kéet 3%‘\1% ono olt}tlelrg éfg‘%g{ %@@%&%@%@?l ysed 24 hours

ustng T ne- Croscopy. 5 The nemat ode
C. elegans exhibits an al nost entl rely transl ucent

body t hr ough iits _deyel opnmen t her eb fferi
The mpeseal A igqlosSe 6 it o fgr SRR 1 Rapgins and genes that
the@’eié'lh@ﬂved:ﬁ ehRgh £ séﬁ;@ﬁﬁﬂﬁ Mudihy QRe 28X SHhsé OF thAGsis. This newly
éarliest steps of enmbryogenesis. This inportant
identified function of these target genes and their correspondmg gene products, any
homologs, orthologs and derivatives thereof enables their use in the development of a wide
range of medicaments against proliferative diseases including cancer. These medicaments
could be used in treatment of proliferative diseases, particularly in those cases where the
disorder relates to cell division, regulation of cell division, or is dependent on chromatin

separation during cell division. Furthermore, the newly identified function enables the use

in diagnosis and the development of diagnostic agents.

For the identification of target genes being involved in chromatin separation, a large-scale
RNAIi technique-based screen was performed for 19514 (that means 99.7%) of the

predicted open reading frames in the C. elegans genome. For the performance of this large-
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feature, along with its short life cycle (3-5 days),

its ease of cultivation, and its |ow maintenance
weomtm2638@ms hel ped make C. el egans arguably theChEB1004/010311

studied of all netazoans. 10 Al so, sequence data are

now avail abl e for over 9796oﬁ'the C. el egans genone

(C. elegans Sequencing Consortium Genone sequence of

the nematode C. el egans: a platformfor investigating
scals mr@fgydm%wﬁnwedzf@% FoEP@oTe (019ggn]ividpglgpencreading frames

an d f .
oo ERAPR AT, PO b PTG BERLA A e rosing
embBob memlﬁlatrms Qsthsunsﬂatbmm@mlgeﬂmc: DdE€guiernseespeci fi ¢

!nhibition of gene expression, as 15 nediated by the
i ntroduction into an adult worm of doubl e-stranded RNA

Thé deRMNde ODIRGHAE SxEBIHE QF PARGEN gntirelyd QtlideREt 6bdy hﬁroughout its

codi ng sequences of interest (Fire et al., Potent a{]
devpnrnent.cthgeahet offering wpmas b&ﬁfﬂenwomtﬂ acceps SfaeruiRRly detailed

cyt'fﬂ%@%f 3851.‘19&9?& i, \(/ﬂg!érf @%}anl:‘ﬁg reaﬁﬁ%@ﬁt@%ésgfl emBBRpBekis. This important

el egans genes
featwest eldng ovittatiis, shbtti kfe ¢w:@ bl}érﬂas'h)om ease yife¢ultieation, and its low

hi f
e R St S5 hiiBed L EL LR Rl kS ALSELOHBENSE &1 metazoans
Al séqiRedd @a pRensE YREBblerfol b@rtg?e’abﬁﬂhe\m redgand genome (c elegans

progeny (and even in some cas in the treated wor
Sequesging) Consartive @%Tfﬂné%(f‘eqéan‘i%%fs Preeremmptoden (e slagans: & 2 platform for

inveSt Cﬁ%ﬁﬁggﬂ ?Zaﬁdeﬁcec%@l SORNSO RS EHY THERN@M élegaBB\HS an ideal

erence NAi )' conbi ned wi th a hi g

organiafarvappiyiog dbe @ch:teah@g\}e 26 RNbA-raskiateh mtpﬁgretl% (1¥NA1) This
tec ' r}siétc(rgﬁsl{%dsigl tfheenbrYe n:,r%q,u%ﬁl:é c&m‘ﬁ Sin?ﬁbﬁﬁggr? é)‘f'igf%% expression, as
meX] RifeR Bﬂethéfamﬁﬁdxlnﬁi@dl it ael ﬁ@lﬂ:‘tnsmr@ecrf déinbib—stralﬁﬁd RNA (dsRNA)
mogécy%eé %@ﬁe‘%}%ggglgggg)g?tfp@ I?% ﬂtﬁ’rFé)dB% qsealgfgnglasggf T teres? (IL“ ire et al., Potent

an@%%ﬂ&ﬁ@ %Qﬁbﬁé $niBHEGARS bg N R- Qf/anﬂbd HNA n@l C@ﬁﬁirb{@klﬁls elegans.

4, 927-94 1999) Wth t
NaberBP hatd6ch! 106‘199&))hlf‘ﬂrdb@§asé wr@woé&i g&eﬂénsdefale%teé@déo date, this
Y r|e f C
haS %ernac g’?ll tg 33%1% E{ ﬁ%}lln r e ent Blélgge l{gc?]gdrg&@ti g&éenscexpressmn

achli’@aﬁle@ by cleady «ipupctgblnelom eﬁjﬁnmmrephmmeamlﬂw @rdatccb worm's F1

identify those s cel. Vi si on was
Pm‘ﬂemék GHFHH}%‘E%SS 1 whgliﬁ?jtgﬁ “fogndtffﬂijr mthe anal ysis

in a_robust WO 2005/ 026388 5 PCT/ EP2004/ 010311

consi stent and regrodu0|ble fashi on, each novie

In divatopiestl ofiihierpteseghinyeRtiorg 2 SSToERag @AY 1B 4 slfats 438 gn ‘genomic
Rl\?)}é Fxferd da“é@f &%erfé}zncfe%%'i\gﬂ[ﬁstzoﬁfb1&%r% 2 G8dly g&dﬂaﬁif@ riéros®pic assay

FvVision in e wor were” scored for
foredoenyeRiit thehfnsotoppds gbeambaveit dsl divisiogernassedi(delston et al., The

en%%ﬁ%l#gggl pleaogfe 0 .e nehafae éaenor%nﬁchl[lg ef%ga%. FHBi01. 100, 64-119
(1983); Gonczy et al., Dissection of cell division processes in the one cell stage
Caenorhabditis elegans embryo by mutational analysis. J Cell Biol 144, 927-946 (1999)).
With this combination of techniques a selected gene and also a variety of selected genes

can be functionally characterized with unprecedented speed and efficiency.

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,
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5 A powerful confirmation and validation of the DI C
assay, and the depth of infornmation that the assays
wQ@r@bai26388ms t hat equi val ent phenot ypes were f oRPCIHEPI®04/010311
represent closely related proteins, proteins within
the same family or functionaldl-y equival ent proteins.
In other words, if the RNAi-induced phenotypes of two
separately anal yzed genes are the sane, it 10 is ver
cosistelt yintl hajroduuéble vfaashmteewlnmomeevm arhlarzed\mth tegetdeo 47 different

paqaﬂge\llg ﬁ?}tq eg J Ccl)r Sor %’P % &%ﬁglﬁr ﬁ(lla?%g rgelll %[E‘ﬁ%lglq g} Ry Uividon in wild

typRi Qbﬁﬁé)cﬁbren&‘bﬁ@d‘ |f§rme%rP/ RN@G qﬁﬁ:not'j?be rgghamtd bynehe genome-wide
screen can be used to class or group proteins

appliceBerlPhiENEG agtees the entitect SvRaneBHYBfuent |y, any genes

thgt give rise to simlar RNA phenotypes are rel ated

an I ed
A Pl bS8 VR QRFLISTC A S Ag0 Srptomaton
thd eapr @skntvak Nvatrdgudalano phedatgses azlzdre lfommintompte@crct closely related

oS B b B0 BB oo povciv. T atr

wordd, YCth FaSA PinligEed Moﬁ?%@h@dﬂ @hﬁtéy aﬁ&l?fedagenes are the same, it
phosphothlates or phos oran1date ﬁ@ "Inhibitio
iy

is genyolileely mhat dhetwe msﬁteuac% reérb?rgWﬂ

mrﬁﬂ%f%‘ﬁaftl%ﬂ ok QP’JhP des, Al tér@ goglrmvcﬁ{/éaeﬁltth@ garﬁ@bw | dica$hechanism or
ng or siowng OWI’I of chromatin separatlon In

prca:eSH gherefed, thebardéemecan o usedeioi dlass i Avp Praseins @pbeirding to their

| ecul rLses ucle

o oheR By SR RE R ALE 5P, 01 AR BHbR A e et
and ﬁ&%ﬁé’ﬁf%d tb Be b ddred Withia sirle fiddtioral cBlsseB 7, 9, 11,

13, "15, 17, 19, 25, 27, 29, 31, 33, 35, 37.

Pr efer ably, the nucleic acid nolecule consists of a

Wil 8l fds@Gh frmﬂg% Wb 1r§feﬁt¢&“&ﬁﬁ1ﬁ‘19‘é§ hﬂ (kh@@'nfn'h@lﬁic acids such

sal group o guences. The term "co

as riiblﬁﬂe rlﬁﬁAy pc@@r sualeicnastdseineorabolinos, an myléleéi acigg iwjgh backbone

srRTRE BT BB P RN R s e Bl g

reI evant, e.g. for diagnostic use or therapeutic use,
uch as vectors for thgragqrgtl cal, use or ress

“T3idn PE SO GRS BePb it o g s halting or

arﬁgﬂigtds%@ﬂ asEiat BhE oPLbREng diRa! sfRRRBmAtidRpRatiseam of
the 'sequence are hot |onger than 20 kb. More

pr ef er_redl t he WD 2005/ 026388 6 PCT/ EP2004/ 010311 term
In agJ%% (f gﬂﬁ% Qf th% %@%ﬁxﬁoﬁ Qnd ﬁﬁcﬂ%o%@ﬂ%ﬁﬁl&@&l@ comprises a nucleic

Including the Sequence, such as genomc
acidAfolecul Y AGthcd mqaﬂsnce selected from the group of sequences as presented in SEQ

ID NO. 21, 23, 1, 3, 5,7, 9, 11, 13, 15, 17, 19, 25, 27, 29, 31, 33, 35, 37. Preferably, the

nucleic acid molecule consists of a nucleic acid molecule with a sequence selected from

Gln CT@.SS or share a

said group of sequences.

The term “comprise” preferably refers to nucleic “acids, or nucleic acids comprising a
sequence, in which the nucleic acids with the described sequences are functionally
relevant, e.g. for diagnostic use or thérapeutic 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
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In detail,
foll ow ng sequences:

the individual SEQ ID No. denotes the
5 SEQIDNO 1 SEQID NO 2 lo

WEEQsH2s38. 3 SEQ ID NO 4 15 SEQ IDNO 5 20 2BCBEOPHBE(D10311
IDNO 6 SEQIDNO 7 SEQIDNO 8 SEQID NO 9
SEQID NO. 10 SEQ ID NO 146-SEQ ID NO. 12 SEQ D NO
13 the nucl eoti de sequence of the C el egans gene

F55C5. 4 (Wrnbase

accession No. CE11156) the deduced

term fcompass " doee querdate db latge cOnstalctyasidegiatly iRgBdmedthe sequence,

év\or nbase
suc éagg}?ggc

ccessi No. CE1l 1156) the nucl eotide
g%(fﬂreséﬁgﬂﬂﬂne&thol og of F55C5.4 (GenBank

accession No. NP_017760) the deduced anmi no acid

In deéad

sequence _of the human orthol og 0
dlo g ndividasl FEOS0 B0 e HEs hadh
C. el egans gene C33D12. 3 (Wbrnbase

F55C5. 4 ( GenBank
&Y Ence of the

accessi on’ No.

CE06905) the deduced ami no acid sequence of the C
SEQIIBgé@s] gerthe GaaButXe3sequudrenpiathe GeeleganisogenrdiS5C5.4 (Wormbase

CE06905) the nucl eoti uence of the human honol o
of C33D12. é‘%@é’l‘?&i\ﬁ‘k&ﬁﬁ% °

SEQ ID NO.

SEQ ID NO.

SEQ ID NO.

SEQ ID NO.

SEQ ID NO.

SEQ ID NO.

SEQ ID NO.

SEQ ID NO.

SEQ ID NO.

SEQ ID NO.

SEQ ID NO.

SEQ ID NO.

2

10

11

12

13

the deduced amino acid sequence of the C. elegans gene F55C5.4
(Wormbase accession No. CE11156)

the nucleotide sequence of the human ortholog of F55C5.4 (GenBank
accession No. NP_017760)

the deduced amino acid sequence of the human ortholog of F55C5.4
(GenBank accession No. NP_060230)

the nucleotide sequence of the C. elegans gene C33D12.3 (Wormbase
accession No. CE06905)

' the deduced amino acid sequence of the C. elegans gene C33D12.3

(Wormbase accession No. CE06905)

the nucleotide sequence of the human homolog of C33D12.3 (GenBank
accession No. NP_055032)

the deduced amino acid sequence of the human homolog of C33D12.3
(GenBank accession No. NP_055032)

the nucleotide sequence of the mouse homolog of C33D12.3 (GenBank
accession No. XP_109361)

the deduced amino acid sequence of the mouse homolog of C33D12.3
(GenBank accession No. XP_109361)

the nucleotide sequence (corresponding to the mRNA) of the rat
homolog of C33D12.3 (GenBank accession No. NM_172042)

the deduced amino acid sequence of the rat homolog of C33D12.3
(GenBank accession No. NP_742039)

the nucleotide sequence of the Drosophila homolog of C33D12.3
(GenBank accession No. AAF47456)
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accessi on No. NP 055032) the deduced ami no acid
sequence of the human honol og of C33D12.3 (GenBank

W@ ecwemn%izeshh No. NP_055032) the nucl eoti de sequePCEEPR{004/010311
t he nouse honol og of C33D12.3 (CGenBank accession No.
XP_109361) the deduced am na 7acid sequence of the
nmouse honol og of C33D12.3 (GenBank accessi on No.
XP_109361) the nucl eoti de sequence (corresponding to

SBEQ® NRNAY Othet lAeducrll ati@ioDbeld SdquesDa2.iBe (IREstil homolog of
accession No. NM 172042) the deduced ani no acid

sequence of (3AR123t(CepRutkorsceisiaSpdABA 7456k nBank

accession No. NP 742039) the nucl eotide sequence of
t he Drosophila honol og of C33D12.3 (CGenBank accession
SERpID NAF43456)e Mol006 sea688680P0E ERdogs @eaa Kl 2P18.29Mprmbase

1D NO 14 the deduced ] aci d sequence of the
Dr osophi | a ﬁ%‘}?ﬁﬁl%‘bﬁngﬁ%iz_ 3 (GenBank accession No.

SEOAF# XREGr SER dddubkd akbno SEQ JeQudvle dlfSthe IEQIbgAnMQend K12D12.2
SEQIDNO 18 SEQID NQ 19 SFOID NO 20 the
nucl eoti de §WEHBPRSE aggessing Ne: Cﬁogé s gene K12D12.2

S fRns9 ﬁ&q&ﬁéoﬁae %queﬁ%o&%ﬁéhuﬁqlaﬁ oﬁﬁ&%%g KaniN9.2 (GenBank

aci d sequence of the C.~ el egans gene Ki12D
(Wor nbase aecwsEdmNONSM OBB078)1) the nucl eoti de

SeRESESA°l o T B 98080 IR R pBRR o 120122
sequence of (GoBdnirmacessivh N, 5P 0580KBRD12. 2
SEQID NO. 19 the nucleotide sequence of the Drosophila ortholog of K12D12.2
- (GenBank accession No. AE003513) .
SEQID NO.20 the deduced amino acid sequence of the Drosophila ortholog of
' K12D12.2 (GenBank accession No. AAF49028)

SEQID NO. 21 the nucleotide sequence of the C. elegans gene Y48E1B.12 (Wormbase
accession No. CE14874) 4

SEQ IDNO.22 the deduced amino acid sequence of the C. elegans gene Y48E1B.12 |

(Woribase accession No. CE14874)

SEQID NO.23 the nucleotide sequence of the human homolog of Y48E1B.12
(GenBank accession No. XP_027054) '

SEQID NO. 24 the deduced amino acid sequence of the human homolog of Y48E1B.12
(GenBank accession No. XP_027054)

SEQID NO. 25 the nucleotide sequence of the C. elegans gene Y110A7A.la
(Wormbase accession No. CE24117) '

SEQID NO. 26 the deduced amino acid sequence of the C. elegans gene Y110A7A.1a

, (Wormbase accession No. CE24117) .

SEQID NO. 27 the nucleotide sequence of the human hon{olog of Y110A7A.1a
(GenBank accession No. XP_166201)

SEQID NO. 28  the deduced amino acid sequence of the human homolog YI10A7A.1a
(GenBank accession No. XP_166201)
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(GenBank accessi on No. XP058073) the nucleotide
sequence of the Drosophila ortholog of Kl12D12.2
W@ @oB3k8 accessi on No. AE003513) the deduced Bfi/RP2004/010311
aci d sequence of the Drosophila ortholog of Kl12D12.2
(GenBank accession No. AAF49628) 10 15 20 25 SEQ ID
NO. 21 the nucl eoti de sequence of the C. el egans gene
Y48E1B. 12 (Wrnbase accession No. CE14874) SEQ I D NO
SEQID NO. 2@ duthedatriotide aojudneeoiithece dpgantezens VBIHEIRA{ Wormbase
gene Y48E1B, 12 . I cessi on No. CE14874) SE
ID NO. 23 tﬁceceﬁsl].l%}\qg%tl 1zﬁsj'ssgguence of the human )hormIQog

SEQfIDYMOELIB. 1fhe dddandhnkimc aeid siequemo.ofXROA7.084parSEERnEDWV02DI.2

'NO 24 the deduced aminq acid_ s ce of the human
honol og of 8@@53200‘3@@?%8&%%‘@522& on No. XP027054)
SESHR NB. BP. AR ddefonEs SRR SRAUBREE oftholoB®FQV02DY.2 (GenBank
el egans gene Y11l QA7A. 1 a Wor nbase accessi on No.

CE24117) SE@desiooiNoBCOR468kduced ani no aci d sequence

sebnbl 5 ShEBRY3 e o g oo

sequence of (GdiBdakimecestiondloog AGT12462) OA7A. 1 a
SEQORLNGE- A 16 LD IGHEE Gt MU RO NG G 913 (CenBank
CA7TA. 1 a (t&RBanknacqessisgpgNo. XP_166201) WO
SE%))S{igﬂzgg gg@iﬁgd&;zdo%g{ng 1a%?dlé[quer§:%Qofl t}?e l}\1|1?;r'nar21 %om%llz_oQg cl)P W02D9.2
(GenBank accession No. NP_115688)
SEQID NO.35 the nucleotide sequence of the Drosophila ortholog of W02D9.2
(GenBank accession No. AAF51019)
SEQID NO.36 the deduced amino acid sequence of the Drosophila ortholog of
W02D9.2 (GenBank accession No. AAF51019)
SEQID NO. 37 the nucleotide sequence of the yeast homolog of W02D95.2 (GenBank
accession No. NC 001139.3, base pairs 842847 to 843593)
SEQID NO. 38 the deduced amino acid sequence of the yeast homolog of W02D9.2

(GenBank accession No. NP_011688)

Unless otherwise specified, the manipulations of nucleic acids and polypeptides/-ioroteins
can be performed using standard methods of molecular biology and immunology (see, €.g.
Maniatis et al. (1989), Molecular cloning: A laboratory manual, Cold Spring Harbor Lab.,
Cold Spring Harbor, NY; Ausubel, F.M. et al. (eds.) “Current protocols in Molecular
Biology“. John Wiley and Sons, 1995; Tijssen, P., Practice and Theory of Enzyme

Immunoéssays, Elsevier Press, Amsterdam, Oxford, New York, 1985).

The present invention describes genes identified as having essential functions in cell
division in the model organism C. elegans. The basis for performing research in model
organisms is that the newly discovered functions for the genes in C. elegans will be

conserved in other species including humans. Cell division and chromatin separation



10

15

20

25

30

SEQID NO. 32 SEQID NO 33 10 SEQID NO 34 SEQID

NO 35 15 SEQID NO 36 SEQID NO 37 SEQID NO 38
wQ@Qooshs3sticl eot i de sequence of the C el egans PENEP2004/010311

W2D9. 2 (Wornbase accession No. CE14456) the deduced

am no acid sequence of the Cg.el egans gene W2D9. 2

(Wbr nbase accessi on No. CE14456) the nucl eotide

sequence of the human orthol og of W2D9. 2 (GenBank

dudes 88IP 'dﬁﬁsﬂ}l@ s ﬁ(%l}l%éﬁs%}veﬂ hirigle veRlioardndothaefade the approach of
sequence of man_ort hol og_of W

D9.
disgeesiagi o geo fuI]AApﬂ 29.69)clegeas ﬁg@p@g}lg, §éﬁ@éﬂ% tq)f:h%rﬁ%tense or
No.

g R S SR R N

hunman horml og of WD2D9 2 ( GenBank accessi on No.
e T e T S
divieRen6e 86t sl ﬁDt}Berékeﬁtaqualﬁ@ﬁ thif thdnee &F asmsghaticn is not defined.

orthol og of W2D9. 6#3 ﬁ@,ac essi on. No. 5,&10196}l
Hopteaich i PBGY EEREs 588 Géﬁ%%@f SEacion dhth b the sehe product
bel\qgg&@mglzggﬂ/}%asgﬁe 1%%{1&% M se MaiB&d thliBe Bredent Rk%@tion then the

pdirs 4

. ) t he deduced am no acid
presegjuiaime alsb apple'tyea@tgdm@ml og of W)2D9.2 (GenBank
accession No. NP_011688) Unl ess otherw se specified,
t he mani pul ati ons of nucl eic acids and

Hodv¥nerd hidbes freuieat ehense ofiamsbm/a@m H0 pened d.usingg:volution is that the
gelgeg %%gz&:%grg%/ Igg %%ns?grved lT?llCS Sie olf %E)r?s%}fva%on is ch&aﬁg%equent for
genes involved in highly conserved processes such 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
ID NO. 21,23, 1,3,5,7,9, 11, 13, 15, 17, 19, 25, 27, 29, 31, 33, 35,37 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.

These very high sequence similarities are usually shown by polypeptides which are
orthologs or homologs of the above sequences. A homolog is a protein with similar
sequence from the same or another species (an homolog’s sequence similarity originates
from a speciation event or from a gene duplication, i.e. 2 homolog is a related protein in
any species or the same protein in another species). A subgroup of homologs are defined as
Qrtholo gs. An ortholog is essentially the same protein as the one it is compared to, but it is
derived from another species (an ortholog’s sequence similarity originates from a
speciation event rather than a gene duplication). It is known to a person skilled in the art,

that in a conserved process such as cell division, homologous and orthologous proteins,
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25 Maniatis et al. (1989), Ml ecular cloning: A

| aboratory manual, Cold Spring Harbor Lab., Cold
w@paossep3iar bor, NY; Ausubel, F.M et al. (eds.PCT/EP2004/010311

"Current protocols in Mlecular Biology". John WIey

and Sons, 1995; Tijssen, P.,j¢ractice and Theory of

Enzynme | nmunoassays, El sevier Press, Ansterdam

Oxford, New York, 1985). 30 The present invention

pm@féﬁﬁﬂ&%oﬂ%ﬂ@sﬁ ﬂo@&ﬁ‘i iabd @etyakeliatol s&gzeetﬁs 8hihe &bhologwal function. In
functions in ce? di'vi sion in t he npdel ani sm

theeprsgah saseT Hie bagi elevant elogisahimglionse dﬂvqgﬁe%f&éiﬂ» particularly
Vi unctions for
the gﬁ%ﬁ%’g f(%rhc%gﬁted “tég nagﬁyvé\%n] quﬁgg%ag gﬁ;?sg(r)%ed i n other
speC|es i ncl udi ng humans. Cell division and chromatin

AR PEG Y SRCDORRY PR PO S oo Bl LR R fntiied

in %Hée;foﬁfeﬁf 6f ﬁlﬁelnﬁéfﬁfoﬁaﬁé‘l r@fuired fsrqavEfetatignacalesvevifvalnaidi mitosis (see
elegans and_ usi ng %he informatj o

ExgtiaieatDe T hemsint e thehdbe Lomen ool dRe Fsfbed fer chromatin
se&a&atfﬁ'ntd?ﬁhg%@l !dﬁ/l%’}ﬁﬁ bnd Hﬁ{ bd 0 in heBtekh §fr@ia§1f1031s and treatment of

conservatfron is t he gene function can
pratfosbve dideases.h substantial di vergence of sequence. In
the present invention this thene of conservation is
not defined. However, if other genes are discovered
Thie Oy nedmeskhiiac il ﬂi&Sart hs?llfarﬁﬂéﬁtl hetithi diffichent gm’lhaocimr zmzﬂucmterla to identify
bei ng |dent|f|ed t he sa ene rod
hogjolngvendosthplogs, ewnﬁeﬁbg@g Phese felﬁ“’? B‘P
e?e ah iRl chasécp BhYsdqBerftiéCAnSRABS acch@litioWs Vg, prb&tﬁluf’ﬁ)aésonbed in
requent eme of conservation of genes during
Emnquﬂlon is that the gene sequence may be:conserved.
This thene of conservation is particularly frequent
for genes involved in highly conserved processes such
Thesuekrid add vidéonte mihiaksonmansist hatqudnee kil defettelde iinie computer

sequence or rotein codin ence (of 1 n
sidkidogtye SrPLELP AR Ty FUPRRET QDO CAD - R ALty h an e-value
of bbdsiSIUEY e}?&h%u'laﬁﬂl with@n elingld dmt efost tm”ge g ghentshiereof, whereby

same in the different s eC|es Therefore, in a

th¢ dntabase semesmeey Ay eommradechionthe sepeensgt pepelingd gpder 2). The nucleic
ac nge%{xl% rH@f alfo 6 #ﬁgé: b se ée%&‘m:e ?ﬂ&fnsﬁiep&‘ﬂ ¥P8RLIIEE according to

a sequence | a protein encoded
theby:nﬁlﬁ@ cﬁ‘(khb l@reﬁl’c Rivent2® (ske Eagan@le 9). Generally, the gnage of sequence

17, 19, .25 .2 37.0 5
iy Stbder sl By opur Py T Pabls 58l Sgytorm protein
%\%gcé 8BNS lamvrﬁnpﬂh%faﬁf H@febydf 1s&ﬂso| inalstied 801t entieal amino acid

residues, parti IarI 70 % over 100
regiens ¥g étgte@\;ptg(ﬁig at can vanaable in t?lelIr length. 0oV

S and ortholo gs

For this‘ kind of analysis or alignments the "BLAST sequence analysis programs" are
particularly preferred. The “BLAST sequence analysis programs™ which may be used for
sequence analysis are publically available and known to anyone skilled in the art. Known

analysis programs for sequence alignments, particularly the “BLAST sequence analysis

‘programs”, calculate so called “e-values" to characterize the grade of homology between

the compared sequences. Generally, a small e-value characterizes a high sequence

similarity, whereas larger e-values characterize lower sequence similarity.
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| evel . 25 These very high sequence simlarities are
usual Iy shown by pol ypepti des which are orthol ogs or
whorwshgss of t he above sequences. A honol og i SPEI/EP2004/010311
protein with simlar sequence fromthe sane or
anot her speci es (an honol 0g'l$ -sequence simlarity
originates froma speciation event or froma gene
duplication, i.e. a honolog is a related protein in
Theadpr&PeLiipsanty feheraiafoe the sqeemce varanbwilk demgpdaipes)the mtended
suybgroup of hanol qgs. are, defi as_30 ort .
use i RofseRcs. Basaint Btk o geneligy BT gearn i et gyttt fo effect
mufaBof? MRAEABNLO and Weldtionkls mfgidne e@hichomcadesified to improve the
species (an orthol og's sequence similari ori gi nates
fun¢trapmefahe saguencetor ofheavisp pravidaremethndplogicghiyantage.
Thed} Hrr?e@h&?é?i) %ra(iets of SedRAMNY dbitfes REFS Attt ddcBlbd By thB@bove SEQ
art, at 1 a conserved process such as cell
IDsdirgi chiapeterisierddrogmb spodyrptideshibiab greusirqnety dpmelogpgs to the above

2005/ 026388 -10. PCT/ EP2004/ 010311 Leybarl. »
SCABFRORY | 18 BT JPE PH@’Peé}‘P S\Fga?ffrf’i gﬁﬁ@%ﬁs 3iry opglogous” to the
pol%d@g &Hgical function. In the present case, the

nost rel evant bi ol ogi cal function is the invol venent

in, particularly the requirement for, chromatin _ '
Tabl& riasgl%‘ix}sqﬂ?] %Wahﬂ-:ﬁ 8 HavEibek:S cQRBulaRd Y aRd aBS&RNEY on iamino acid

coul d be shown that human ort hol ocgi of the C. el egans
levelewitls homeloigs hind drtholngtofi éhecenespendsne Chelsgins\asne. Berehy.¢-values

required for prol.iferatj ol<] ' ' b ® el
lowgeg ghan 1 é’r’?pqn%lg‘lafl.d l%eﬁghz%gcge i Z%gﬁolnﬁd(jlg%éa(ty%éet a?s%ﬁ(gﬁg _e. egans
gerfgb'.nl_@mheOC.t iél?éag@ e & itselfui ﬂ’e@iﬂ)r(fjdat hit lmg dyfaiditemiﬁ@dptandpg @\?th an e-
uring cell division and can be.used in e context. o
valye ageessthan g thendhe h@ﬁ?fj%fls 1d§P%ﬁ?‘f %graé’t‘?%?%ﬁ é‘é%%lé% EXTBPIe ).
The person skilled in the art is famliar with
ti-Hferent—metthods—and criteria to i dentify. honbl ogs

Cadleans gbwl 0gg.e-vaiue fier tenelisament witle the &s elggans

i nvention, hgnol ogs_and or gpgs were identifijed
_based on—se é?%%ggﬁ?ﬁlrfoa?ﬁ@%gaccor grng—to—the

Fyecedur e desanihadodivlogsargfe 9. 15 The nucleic acid
Mol ecul € may |al SO conprjse_a sequence that is

CHdEL3 abl e i n Bupennndee 351¢ed dat abase

search/ al i gnmant, s dfofy £19a ue of at nost 10-5,
‘preferably vvi?ﬂ%\n e-\(/)gjléue of at nost 10-12,

particul arly [Rathomolag 65118 of at nost 10-20 of S
fragnments theﬁggémﬂﬁﬁgﬁggﬁgghﬁﬁfyatEbase sequenges are

conpared—to—t Seguent gefred—under—a)y—The

KnepkEbC Human ortholog 5%10%
Drosoph. ortholog 1¥10%

Y48E1B.12 Human homolog 1*107

Y110A7A.1a Human ortholog 710"

W02D9.2 Human ortholog 6*10* (GenBank Acc. No.
AAH12469)
Human homolog 2#10™* (Gene Bank Acc. No.
NP_115688) -

Drosophila ortholog 1*1 0%
Yeast ortholog 3*1 0
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20 acid nol ecule may al so conprise a sequence that is
consi dered an orthol og according- to the criteria of

wao b@speasent i nvention (see Exanple 9). Gener ab¢EP10b4£010311
grade of .sequence identity can be cal cul ated by any
software programthat is capable to performprotein
sequence alignnents known in the art. Hereby it is
al so included that identical am no acid regions are

Tablatier r upsegudd¥e gapisaritRatbetodenbde @r élaging gened BESCS5.4, C33D123,
l ength. 25 For this_Ki anal ysi s [

nd of or_alignnents the
"BLAST s&dabded. It8EyBil2. gridgpdhste. Y @D%%@gii Eﬁ?léﬁwm mouse,
preferre "]g'l-afa“%r QUERS gsn?ﬁ] h9ldesogr ans”
whi ch na%ﬁﬁénﬁg% fofiﬁﬁﬁqueﬁgg ang¥§g?§%gre
publically avail able and known to anyone skilled in

the.art. Kpo anal ysi s . pr. f :
AR B aPOBEE AR AL WEGR Il oomorss o
nudBotileogfasie wigel BWapitte sbhytaldiitg Wwithwhd medeictaocid sequences of (a)

characterize the grade of honol ogy between the

or fympdeeepndiipns Arwedivadhigh Siingency” spml | e- val ue

characterizes a high sequence simlarity, whereas

| arger e-values characterize | ower sequence )
In siich habiidsy .duplox2DoB#ioE6 388 stabilitpdepedoom spipsiadiel copplementarity

deqr f simJdari ' : i
o s Bl s 5 LS L o UEIEEN Bl B
Thiefefove) thewhididio atidemokeoales lant yprotiesaofpibe gweseskidviestiori may include

the art to effect ., nutatjonal, .insertipnal an . .
it ik SOUa FiohEAPER PEt S BHERCRo o o epidentified
secﬁié:ﬁ%s', O d0 LotBRaB Sl BREEHTOas OLoRGT W SRidPselictl€e dvariants still have

t hodol ogi cal adyantag&i 5 The aforenentloned_gradfs .

sulpftansiol wequsace diexitarity & the eneipploteapproeawkich drBs fifeformation of

\i ol terd st uch
Stagg ng’g p? i%d%lstpg F]ag%e(? 3§Q%t r osﬁé?e}tch g?rg?éora%us to the above
sequences, in particular for polypeptides that are
"orthol ogous"”. or .'homal ogous” .to th ol t i, d
s Bop e e P i b M TRALS Sk soqvnce
“hPRHiEHAUE D dpesifibd Bohh@BSTRIR & cHpoaleRideGirebe in@ulek presoaking of
W th honol ogs and” orthol ogsof the correspondi n éi .
theefiigaprntyaing. thedebyor RNA 4P feamieoing hybRbRAIG. B T SSC (sodium
chRBABR G cltFaYeg' bR BE e Y 'Hlapogﬁtéﬁgdmﬁon of the filter in 2

correspondi ng egans genes. . el egans
solpting of S x 1S$€], 5 xa Deploargt’ pselititn, 10,50 SAS andleHQ mighnl of denaturated

coRGTRh Al e B 2L A°3Re) A BB o e
soRion kanfainift @3BACnHANEE of ab we/hbof 4 hendat privired (Faintidng, A.P. and
Vggglesteci:r'l, B?.I (?8?3%?Anal. Biochem. 132:6-13), **P-dCTP-labeled (specific activity > 1 x
10° 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”.

According to a further preferred embodiment, the nucleic acid molecules may also have the

antisense-sequence of any of the sequences as defined in (a), (b) or (¢).
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gene on anm no acid | evel F55C5.4Human ort hol og

4*10-19 C33D12. 3HUuman honol og 3*10- 14 Mouse ort hol og
W@ 2003026888 Rat honol og 5*10-12 Dr osophi |l a ort hoP@GOEP2004/010311

9*10-17 K12D 12. 2Human ortholog 5 * 10-21 Drosoph.

orthol og 1* 10-29 Y48E1B. 12Hpymn honmolog 1 * 10-3

Y' 110A7A. laHuman orthol og 7*- 10-40 W2D9. 2Human

orthol og 6*10-46 (GenBank Acc. No. AAH12469) Hunan

honol og 2* 10-14 (CGene Bank Ace. No. NP-1 15688)

Drosophila ortholog 1 * 10"50 Yeast orthol og
Acipgos/oethgsprefaredembasmment/ Hagments v @veemlc el@éalééﬁé@wles as

deg%g%i]-%{ é,gln%ﬁ,g%q}s en the C. el egans genes F55C5. 4,

12D12.2, YA4S8EIB. 12, Y110A7A. la, W2D9. 2
and their human, nouse, rat, Drosophl | a, and yeast
and. ort hol

Th%otgrlnér%%gmg% oS l)ﬁg%cf gﬁlC(f‘Cﬁ‘gln%u Q) éh Cg%g%mg ﬁ’lVFIlIﬁO h%gn have different
meSEARY dgRBdidg diuthbandlecde apdlpemose vdferedd tos A:ﬁﬁ@diﬂ gkibéd in the art

hybr|d|2|n with the nucleic acid se
koqly DG Ben EPRRETEF AU i RS FRPVGGRyposen Prferably, o
fragd’l&l?c By Bl }:Qrss egﬂi%l f@f‘tﬂe%"e&@énc@nt érﬂé'n%diﬁ‘o{ﬂ tIYm FERANE Mhe term

bstanti al l'einentarity bet ween the two
“specifigh dskasfwn tnethhy'lbtr ow@m@lYasm@rﬁCannrthwe@m@eﬁt glean SainchBLAST
can_b al.e e e ' .
o L b S S bISRUGAIG, Rilfhe o i e
fragtﬁéﬂltul@ eienwd)atvbﬂ]alsbe( behtifiad mgﬂhea aovdemervalupltedn all other sequences

oSG % OSSO L 08 shPuE | Qe LA St gt s
in BRUHCOEIGatéalsafPle). Mord brdl@¥Bly, the original sequence should be identified
with the lowest e-value compared to all other sequences identified. Alternatively,
“specific” means that, under the applied conditions, the fragment binds only to the nucleic
acid molecule it is derived from. The criterion of specificity is usually achieved by
fragments larger than 15 nucleotides, preferably larger than 19 nucleotides. Preferably, the
fragments are chosen from sequence regions of high complexity. Low coihplexity regions
can be identified by database searches or low complexity ﬁlfers available in standard

sequence analysis programs.

“Biologically active” fragments or derivatives can be generated by a person skilled in the
art. Hereby, the fragments or derivatives should have a similar “biological function” as the
nucleic acid they are derived from. According to the present invention the most relevant
biological function is the involvement in, inhibition of, activation of, or requirement for

chromatin separation during cell division.

The isolated nucleic acid molecules defined as under (a) to (¢) may be used for influencing

cell division and/or cell proliferation, particularly by inhibiting chromatin separation

during cell division, either in vitro or in vivo.

Inhibition of chromatin separation 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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substanti al sequence simlarity to the original
sequence which permts the formation of 15 stable
whysiozisssv t h t he target nucl eotide sequence OPCT/EP2004/010311
interest. Suitable experinmental conditions for
determ ni ng whether a given j@NA or RNA sequence
“hybridi zes" to a specified pol ynucl eotide or
ol i gonucl eoti de probe involve presoaking of the
L& dDMARETRYA ot graapiontotdoto overexpress the
acu{wr%élgcgﬂ {}&gnﬁkg %ﬁg x SSC (sodi um 20 chlgilrl de/ sodi le
cormspdralllr@ plotdif er ﬁoblpep@dem(}m@@res&lﬁa 9 rthh pErteiR I Ralgptide may
teaddpreparessoS ot fig st Bl HoBaioa, Rufciop. By introducine
delé{ﬁﬁ@tdﬂcﬁh&dmuﬁlﬁﬂms‘)ﬁit@dhsﬁthdmu asjsles on Wsmmtabhesﬂmnents it is
al., 1989), foIIovvedb ri.di atl
possiBlQ o &s’»ﬁer@@rﬁeaw?ﬂcﬁ@e%o é@ afgEe PfB{@es/offnpgg?’e%“des Such
fids Hde€bPBEFPe tﬂe?ca@ﬁlﬁubﬁ/ﬂgﬁﬁmb@mmof Bie corresponding
do‘{‘%ggfspj@,g%ngﬁ% Bi ochgmygl%Z 6-13), 32P-dCTP-| abel ed
endogpaoisfradeiact i vity> 1 x 25 109 cpm g) probe for 12
hours at approximately 45C. The filter is then washed
twice for 30 minutes in 2 x SSC, 0,5% SDS at at | east
CeRSf nhtie &ids dagdraiskd tcamhi‘m’a@ctpn&@l@l((t@@ﬁcummn and/or translation) of

thei t@ﬁé%g&gggen ef elfgﬁglfl% l.cg{ﬂngf'l%glts tSfiIgag%o(nnsg rﬁ]&)‘hg@ nucleic acids
COIﬁ%I?éle}% g&gié)lcé%rasni‘a%ﬁuﬂiﬁdeﬁbﬂ%biaﬁ s&bpﬂesfﬁsipr%ﬁ(bn( véthp d’ur@hpondlng
|

| ecules to which the be h%; %1% e3 acids,
endomtenst fr0e ioBEREGRNRY I Bt SEPAS G (R e

3 Bs & AG60p&lig tb ntarfere with
Sucﬁﬁ'st tel?énﬁmq‘oﬁ& O%ﬁ%&%? t he nucleél c acid

RNWeeutibed fram the smidganaistgere. ant i sense- sequence of any
of the sequences as defined in (a), (b) or (c). WO
2005/ 026388 PCT/ EP2004/ 010311 - 13 According to a
Thé Lﬁﬂph@e&m%r 6f eltfochi@enld remthesis fpragdents mlfporthmty for generating
nucleic acid nol ecules as described ab]g ]:j]rag reciated that
sequsnet WITEAE ©&r e PREEHHIN0cCHEIngs 8§%c cbr it ?061%111
poRhLcE deks UG 'fgf‘ Hetﬁaya%ag’tsfcffech§ RbrresPoadiinBg8nino acid sequences
epéendi ng on ecul e and purpose referred to
cabe generatd I\Mhecdl v cxhi ke, i1 ReROVGT ROROF BIOEHBBE acids substitutions,

r fragnment s ..f.or
de],agP gr[ase ngé\ 0. Aglrsg g%crl]?m ﬁ%%‘ﬁﬁ‘é’ﬁ%éfeé adg)grlxp?fé{r%?&?e of more synthetic
nuSlSSHRN ?&‘Na‘tlvb§ l((lﬂ@lﬁldmgdm?fphﬁhniﬁbl exéhrel? rpmgcli@fsald hgld?tldﬁ sequence
'specific" is known in ar refera

withhatdesiced deatergs o8p An€astig: of fetgctahla &Foun, %’a al?é) %%pa{'eﬁ Synthetic
Cendyl AWM, indhiledr g thal sponding

degge{tﬁ;e%%ce W%%akﬁegﬁi@ﬁﬁg& ??agmsnt |s;ger| vedz Corre d

pol}@epmiktst Aﬂh seldhvderlﬁata/es ané fragmeaisyef the £R0va 1deg 1@5 genes and gene

prcz(ﬁl%gs q}ﬂvym%t Pas ! O {ﬂ%eb@%ﬁ?(ta.c@‘fm}; RE HMDERAL filhdBon of the

quences el ¢ dcids (fr esent in
nabR@ly Mﬁiﬂg}@hﬁ&&ﬁn@tvhﬁch ahbstd] prieblertalbeyse

foro re: gg | 1r(llglllt1f%c%t gr? n%ehomo 0gous bg%nlesd of tg'eBe': %goducts are included within the

Hfer example, as probes

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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with the | owest e-value conpared to all other

sequences identified. Alternatively, 15 "specific"”
wore@s®2d3B@at , under the applied conditions, theP¢T/EP2UB4010311

binds only to the nucleic acid nolecule it is derived

from The criterion of specifgcity is usually achieved

by fragments larger than 15 nucl eotides, preferably

| arger than 19 nucl eotides. Preferably, the fragnents
Haﬁlﬁ%h‘é&‘ﬁ?fﬁvﬁe@ SRS sE@ith @é},sofﬁzfanbhsgﬁerﬁ@ ﬁﬂloﬁﬁmdlby involved in

conplexity regions can be identifjed databqf

chrematic kemmraiion| dwing el Idéwipioy, it Wikl é’ﬁ@PﬁKPﬁiaFeéltfh%t qupmated techniques

st andard . 20 ridiBte safdl Q@G 6@liIMolecules
of gt valeyis ZuYRERUBIECHBATLET bE uRECBT ISR sald SRt Gk
in RBfSOBecakidd bEcﬂhe rhertgh‘:‘ of agoime bﬁdleg)sequmes,rmhgﬁtog of automated

derivatives, should have a simlar "bi.o t
sy mishveaise orged et SyBIRET oh gym%%lrllee B e ong g to abou

30(6\%&!&%18& 0 [eh@hP@S epithésiedniddovidudisy rsmétthemel légegait in correct
bi ol ogi cal function is _the .involvenent

suqcn$$|1cm for dinalogsserallyi Tngividwallys syﬂg;,smp% &9‘?%&&% can pe amplified prior
Gl | Thiee technique of PCR
to s ﬁgﬁr‘é (]jlg %%&/xﬁéﬂa@ﬁ#mrg%’gﬁg éi’gg\ :f%%h@l@)gy technique o

C acl d as under ﬁ a)
ampnﬁézeﬁonrrayy biso wadied ¢o dineétly aeresiratg allow) parigpd/ihsi fénpl genes/nucleic

nd/.or ce roliferatiaon I
acﬁﬁyg}ﬁg{h?sn 1. {1H1S, Fases e ey W%esiz&:gl\ﬁﬁgy W?lg b% ﬁﬁ‘l‘e% ?hl% the PCR
andplfi¥atidnOofOthel ftha¥ ip¢&duct, ndiiblt i one @ﬁec@i‘n‘rmma&elvnral plCCCS that may be
Separation_using said nucl ei

hggt@d”t@g@@prbyor this PEFROSE Wg c&ﬁ'qrag@npgn% bpz\i% éP% Ee used as the

tpieg a X etdnghiat athynvel értved from
refigbisod s daa P o ST e e C e
commerdisily mednbledr sdfnonstmatet 6PNA §bTa6i8% pronotor to
overexpress the corresponding protein or polypeptide.
Overexpression of the protein or polypeptide my |ead

Aac@rd%ﬁgoﬂérﬁﬁﬁﬂh@mp@feﬁeh&nﬁjwﬁganpm ipvention mélated tcoth@ gise af the above |

function, By jntroducing deletlo 0
identifisd i misleis 3eld Melechifs| & a&l@?%t ’Egnlfg of RNA, particularly

anflge%gngé 31131 tdoliSle ARSI RNQ, tor ﬂﬁrhﬁﬁﬁif@ctﬁl%%{em geglicament for the
encodi ng dom nant - negative peptldes or pol ype tlgéi e ab
inShition dfbnimmmtmnwatame depn iTthOBYBES (581 Ve BERIREd CioR, the above

Ber > J6f20ESrrespondi
aogbed; seaoeiet AR Wi B e R R AR responding
en@XENesSE@@s.(transcription and/or translation) of 10

t he endogenous genes to inhibit chromatin separation.
E.g. peptide nucleic acids conprising sequences as

Ad gl 'af)b\?ed Jahay @ﬁ&[ﬂféd%ﬁﬂﬁr(ﬂ@@nﬁd&ftﬁﬁﬁ IeﬁfBot()sﬁleﬁchﬁg of the expression

correspondi ng endogenous gene by n]{I.R DI% heDA X, Recent
of gene(s) whick axei ighly ﬂ?@l@&ﬂ@us gieher Hf;t%lle& Strpnds in the duplex. Recen
discoveries had revealed that this effect, called RNA interference (RNAi), that had been

originally discovered in C. elegans, can also be observed in mammalian, 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.
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such as antisense norpholino oligonucl eotides or
ri bozynes, can be used to interfere with RNA

wao cansasbed from the endogenous gene. 15 The PCT/EP2004/010311
application of automated gene synthesis provides an
opportunity for generating - sgquence variants of the
naturally occurring genes. It will be appreciated that
pol ynucl eoti des coding for synthetic variants of the

As %ﬁwvﬁ%mgd iy n@leaﬂﬁlsﬁoavolfd HeRUEeNiE mol@ale Belefaseuadeda) to (f) by
whi ch, for exan‘ﬁ WI!ll result |n one or nore am%ag d
RN i Gs utfegans unhiois  ceHodiyasian ibynEmpfiring @hiquesis sgpaggiion during

angs{,lﬁg% edﬁn‘?c?llsd nol ecul es conprising one or nore

et e nucl eotide derivatives (i ncl udi ng
nnrphollnos) mhlch provi de sai d nucl eoti de seguence

Pa‘gf’i}gﬂ?’ Pg ITB 1 ggltgg rgg ’the% thlgoqgc% déesrllﬁvg e g&ﬁﬁ:ﬁ??&fﬁmaﬂon of
thed@AR &}éhﬁé{@é QBRIcuialy ilhymahser ibéuimalceied in the

correspondi ng polypeptides. Al such derivatives and
fragnents of the above identified genes and gene 25

AnPRRAY ?écﬁmgpé"g‘a atl Quiy! sﬁﬁ&i for Renkm @M art &8s PhREOGILA double-stranded

activit ogi cal function of the naturally
RNo& ohgmm@ogé@d@nwegsé‘smelﬂa inderfering RNAP(SIB)abl e to be
used, for exanple, as probes for, e.g. identification
of honnlogous genes or gene products are included
Thedeldtt Nadcb@lingstoapRirthbr prh&rmdemﬁmﬂmm,eﬂnb iirentigd sadates to the use of
| uded
o gy CrE R B PO MY 88 pandin o any
ofﬁie@e@ﬂa‘n@% idégifiedidbyv@r bi ol ogi cal functl on of the 30
naturally occurring sequences, e.g. derivatives and
fragnments that encode dom nant- negative nol ecul es. WO

Thgg) s‘?ﬁ@%ﬁl%?%ouﬁé cer He L'[:SP& ¢Q440 %ﬁlauﬁ?a\l IsféhciRY &FitRe expression of the

Ruct eot 1 de sequences of various genes
geﬁdsn@ﬁ theriavdnyion rmnﬂpmemiglrmclem(h ROABEPENSesHEY defined wnder frg to (), in

T

dls&agseused to | soI ate said nucleic acid nol ecul es
vitro. Because of the |length of some coding sequences
application of automated 5 synthesis may require

Th%t 1%?18&1 %o(gt% éi)%glgxtc rtéfr%%: h'?naﬁ‘ﬁ'nﬁl@ i§ eHiQRa Witht herdRdEon of an

es In length are synthesized
s1RmA|-moldclﬂb Ihyvmgd sedneencé tl@atsee@emﬁc cenerabeve) feythedargpiogene into the

f a plg'ripg aelglaﬂis & § Ic:(l?ri?lg%s/el dﬁ al;| a¥1 VDS n%ﬁg Qleaﬂﬁ both hybridized

o asse
to I%QéWH@l%ﬂS&ﬂidféiﬁltﬂe E@ﬁl@ﬁ(tfﬁ@f ﬁl@(ﬁi}t RN@h Eltdmigly a f‘f;hgnent of one of the

technlque of PCR catl be u
seqeneest qs);de@@%}naq)éog) pndowkgglrnt steq ncq elﬁtgp Second %58 strand is the
an3SDSSLUG ©fCthe first RNA strand. The siRNA-molecules may possess a
characteristic 2- or 3-nucleotide 3‘-overhanging sequence. Each strand of the 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.
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to acid nolecules. In this case, primers are

synt hesi zed which will be able to prine the PCR
wa@ppbiotdssat i on of the final product, either i nPONEP2004/010311

pi ece or in several pieces that may be |igated

together. For this purpose,-&ther cDNA or genom c DNA

may be used as the tenplate for the PCR

anplification. The cDNA tenplate may be derived from
Thé QoREbiGityadol hibiagdnaldxprestions ef tisemmsissacidiati gabhAlso in mammalian

| i braries. 15 Accqrding a furt, referred
colin B ORToR o o THBHPT BRIy SPFet s RE \TET gFeRle capeble of
prctﬂﬁgi‘ﬁ s]leq%@t hdJigd t%%%lgﬁé&e € itfbseiRasH-88o@htell loBHEE B $nteresting
er eo ,

in form of particularly antisense RNA .
thesapguticalblegerst foindeWiRpRLTieadr COMBOSIHMRS aBtrticelady gRNAs having
nedi canen I i_nhi bt '
s B3l 405000 s BBEOERA o o oo o on
of alsyeegeBs icae el fided dfos ebie ermefictmed of sedlicanety fadtheRMAbition of
transcri bed from.the correspondin end nous n .
ChiAIAg A BHARHIO0 SR S P SHSI SFAGh BT GOROY PRATTARLe diseases
(seBfdbB6d). TihBREY,NEhcic b ReRreeapde oD hraRbREShowhiiRINAS can be
are hi'ghly honol ogous tg either of the RNA strands in
usader thephanufagreredi sudomedicdBedti es had reveal ed t hat
this effect, called RNA interference (RNA ), that had
been originally discovered in C. elegans, can also be
In ahsthey ectbodimemtnthk i iaventioarrelatas! tar thy usa offpaeleiceddid molecule as

degmucéf}t}ofgg,gla{ !%‘%]lélgﬁle %{ug%lcgag:?cf; %Fglfé); GRSl 30{1%&%% I#'?TEE %sr‘]c%% nucleic acid

orne
exBRkdisn WRafok | WHIGAT Iy capdble iofi profacing ed | dubBGtBled RNA-molecule
005/ 026388 - 16 PCT/ EP2004/ 01031 shown in Fiﬁgaa? L ondit
coPRESPEIA BAnEr BN AFTAC AT 81 Enente FOReTTg eyl bonditions,

w}%ﬁ{i’ﬁrea(:l"i‘)%Ng—a(tfa)ndp){ndeﬁélﬁienﬂ? fromelh@IaMms:, | IR Hilkseteadfl 19 to 31
I'Vision by inpairing chronatin separation during
nueleatdease of mitosis. 5 Particularly preferred is the”
use of these RNA nolecules in a therapeutica
application of the RNAI technique, particularly in
In biERNSAtivé mdiwiafloeddssibedninRNAChY & Qietechnology, Vol. 20, pp.

445%%}, g/lcjalg‘q%; lé}xﬁg%gls tce%%h{egqrfi %&%é%ﬁ%\@g lnfitﬁ%fe tgxg l'slﬁg\kgg lthemselves
aréf ﬁ%g&&ﬁiiﬂﬁ RN S RNAM fokQoRhessi Mg geAE eQfrelisivg. t 0 a

urther preferred enbodi ment, the invention relates to
t he use of

The preferred lengths of the RNA-strands produced by such vectors correspond to those

preferred for siRNAs in general (see below).

“Guitable conditions” for the production of the above double-stranded RNA-molecule are
all in vivo or in vitro conditions that according to the state of art allow the expression of a
first and a second RNA-strand with the above sequences and lengths that — when
hybridized - form a 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.
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nucl ei ¢ nol ecul es conprising small interfering RNA
Wi th a sequence corresponding to any of the sequences

w0 desnedsed above. 15 These si RNA nol ecul es caPChEP2084010311
for the therapeutical silencing of the expression of
the genes of the invention nprising nucleic acid
sequences as defined under (a) to (f), in mammlian
cells, particularly in human cells, particularly for

Thd hﬁc&eﬁfﬁc@@&a@gss@arp&é&drf Babk UE exhdeasesondl editg, the replication of
i nhi DI

I on a specific target gene in n s I.s
whinblis ndeplerishent diectiromeesned rerdisaiaon, £re- oSG b el Ly, the vector

havi n .sequenc i.S..S f -
08 DuSEHERESHIEA AIELI L, (HERUBAOUEL { it
cell; @Mprdpiedinitd thethoangbllzeaemennld Ritticated tapgthehwith the chromosomef(s)

. hybridized, to each h rein the o) e

it WP i SrdatrEr e PR BT o gl s BYERETor e i€ may be

an SEHMERGESe@sr Yafidnaduduall)appled In gatk vifeeapeitic methods in humans,
sequence of the second RNA st{and is the 25

patintled e pgeirestirehFertesf oriaR@denqvaial Ya¢0Tst r and. The

si RNA- nol ecul es may possess a characteristic 2- or

3-nucl eoti de 3'-overhangi ng sequence. Each strand, of )
Thé hedigRMAuenm of ihterast afeyy abngcdssasy.abe cpgrablnfinked g a suitable

31 nucleotides. .The si RNAs can ' 0 [ ;
A PalD B BT LTS [Erabe g hg iy PGty siRONA,
“c&Bhd sdauansh e6felOM, the 3éduieatd @fcbilinkidpabeetronding to the relevant RNA

el ectroporation or inicroinjection. The RNA
strend gydiNid Istddsdes can be generated and hybridized to

each other in vitro or in vivo according to any of

the known RNA synthesis nethods. WO 2005/026388 -17 .. .
FuRlEd] ER2GOW GNOA3tamMre HBRE Bequense engbling ths yeciste replicate in the

expr.essit Q 1.3 &5 ' €l i e host cell is a
e S R R S L S
ARk BNASs thie SABLY @rigis yBtepliwativapabl e of  pr oduci ng

si RNAs, havi ng the sequence of those

di sease-associ ated genes, an interesting

A {ﬁ%é}%u&écfo% SREBN fol @kprefiadRCAbirGdkn celipasiknbensn the art and
articularly si RNAs having 5 sequences as, efinep fn 1
sevddl of Bwenerd avemeroalyo avaiishle: SomeneRBISHAlY gyailable mammalian

exﬁr‘rgtﬁ%%gglt%gtgrzs 'gv%i&ln gxlxa Ofe LIRS Qf%aﬁée,%ﬂ, e Abielimited t6,heMClneo

f nedi canents for the’inhibition of
(SEihgeR),| K BENAIran e SHE (Soatagdne), tiedNgY (Jayitrogen), EBO-pSV2-

o ST S5 SRR B ST Ny LASERRRPC( £8Pt
ar® 5P SHGH R chb RareuROWECt6:8 knb@n intiedt or t he
manuf act ure of such nedi canments. 10

In a particularly preferred embodiment of the invention the vector is a retroviral vector.
Retroviruses are RNA-viruses possessing a genome that after the infection of a cell, such
as a human cell, is reversely transcribed in DNA and subsequently is integrated into the
genome of the host cell. Retroviruses enter their host cell by receptor-mediated
endocytosis. After the endocytosis into the cell the expression of the retroviral vector may
be silenced to ensure that only a single cell is infected. The integration of the viral DNA
into the genome is mediated 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
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I n anot her enbodi nent, the invention relates to the

use of a nucleic acid nolecule as defined above,
wob@se2d38g he nucl eic acid nol ecul e i s cont ai neRCT/RPAD4/010311

| east one nucleic acid expression vector which is

capabl e of producing a douhlgrstranded RNA-nol ecul e

conprising a sense-RNA-stand and an

ant i sense- RNA- st rand under suitable conditions, 15

ho%ﬁ@s = %be%ﬁ)ﬁﬂq Mo% Eang id fd %Ptea&d@&%\}{raﬁ KA dubodt R&articularly

to 31 nucleotides. In this
eff@idnerh peiser sméheﬂ onl tiiea hg ol sdegnomisBey Fnimtigdueh suCNar@tawéral vectors

mt%gﬁg%%tcegfus% lj’@ledQPQa ek 448), vector systens

ng SI Th8tead of the si RNAs
thensel ves 20 are introduced into the nannallan cel

In glg{q]@c?r%wﬁ%; qriy al I@Fq% 8te|rr§wggg?§$ 83 ugenlaw%rg &Jgef e(rec ds an adenoviral

vedt&f 6le§ REeREhHe tBél@§f9 Ad¥hebied] rv%dtof@éorﬁpxﬁwﬁlsoth me@ﬁﬁﬂﬁmbapable and
(see below). 25 "Suitable conditions" fo

andrepticasioneielisient yrsterpolhe | Mbmcéu%ewegwa%éefrwtﬁ%rh@&h gene.

are all invivo or in vitro conditions that according
to the state of art allow the expression of a first
Thargtombseabnatd@iApsfaray imiaducediatathe veansmglipriostcadly dvy a
when

sl G O BB R S RAA OBt oo R Py fotion of he
manﬁHétﬁaﬁbin@part?chm Huh@A%elld. Prefbdel @mﬂuﬁtahom/mflsfbdstmnabdmues
ubl e- stranded RNA-nol ecu are t in 30 viv
inciaiec i mest Honied D PP R TG SO ERF: Fa- T g ransfection
d bl i1 1@0%ioni N cuttured human or ani mal
and lpl _%@%@f%’%ssgn-la PCT/ EP2004/ 010311 The
“nucleic acid expression vector” may be an

extrachronosonal entity, the replication of which is
In andeforad embodifneoh rtberbsenadn relgies wathp ene o agectgr system capable of

prcﬁdﬁxgwg sﬂ&%l}l gla E’rg gaia rt?elrc}t/ aglogé,ﬁ%lge?e%gkf t&uclmg?ii&gu rrg%b%nﬁﬂ' Gh ghe siRNA

is g%g%’fﬁéd an g@%ﬁtl orfeeﬂtldo(ljm% &cﬂdrﬁhx@@”sabﬁ d/ebtl’ot (aoinbﬁsﬂngst firse lekpression
me and replicate oget h

o e e ORI e

cont%icéfeé %&%&n@t’ép b Sct' oV E}Eﬁéssdﬂadfaspﬁte HhtEXRE 8BS hOtleic acid

I's usually appli'ed in gene therapeutic
coﬁﬁpbndﬁsg itonthemtisemse-Rpek-sirend wndesthg cpeirelmfiarsgrongaupppter-
or an adenoviral vector. The coding sequence of
interest may, if necessary, be operably linked to a
In Y bB@IEmehiforied rvichatsysten; the vectmotyapiesey | tati imdividual promoters,

e 0, S25201 P BRLLL AT L LI it o s
pr&RbELSRRA 118 thschiBBoh 8 MY aRtseBWstrand (also described in Tuschl, Nature
Biotechnology, Vol. 20, pp. 446-448). Finally the siRNA duplex is constituted by the
hybridisation of the first and the second RNA-strand.

The term “expression cassette® is defined herein to include all components which are
necessary or advantageous for the expression of a specific target polypeptide. An
"expression cassette” may include, but is not limited to, the nucleic acid sequence of
interest itself (e.g. encoding or corresponding to the siRNA or polypeptide of interest) 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
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strand or RNA strands. Further, the vector nmay
conprise a DNA sequence enabling the vector to

wo epbizase in the 15 mammalian host cel|l. Examl/gB2004/010311
such a sequence - particularly when the host cell is a
mammal i an cell - is the SV402@rigin of replication. A

nunber of vectors suitable for expression in mammali an
cells are known in the art and several of themare

, bln@lﬁ{g@tr Cirasla¥io Vidtihtedd £hd tSQBA ﬁ&m\?\%[aﬂid @ldl ypta)tﬁlltfad)iepressor gene

mamal ian 20 expression vectors |ch nay be ? F
or yartaug @etivaserteeasse GoBirol Seapensss a1g, re “homolo gous if they are
@ad Qétaﬁéd ﬂ:ga‘?sn%)sﬁ logous® if
na&%{'ﬁ{%ﬁ Eb\?%lte rng%%%: A é’e%ﬁ@r&% r&;?lrﬁeelggct Aol oo erologous® i
thlpBFMt {e3ads. ThATED '@pm:ab)y hr’j@d& nmlitﬁates tr de sgqqczr@)es are arranged so

thag hﬂ(ﬁrﬂ? %Pﬁlré ggfcltell't %tlht'af% kiJrll’[en tpu grliaeo 8}%&1’5#‘3 \ﬁe&t&% Jesired

pro?étROsH, fredake OfRNhetmmptw@ﬁfﬂxbelemmdtRNAls a retroviral
vector. Retroviruses are RNA-viruses possessing a
genone that after the infection of a cell, such as a
human cell, is reversely transcribed in DNA and

The g%ﬁ&&eﬁgeh Yo iR afdibeeh@dRd "biﬁr@ssidﬁecas@ﬁeﬁﬁﬁa}olﬁe ﬁﬂ}eDNA
Retroviruses enter their host cel

Sequ@n@qgwblrch reavirascripRrel getéydn a Apsteell oh ehip @E%f?@? ygn a
eﬁlfgh-g)sfgehll g& C}%;fy f£5 flufn Hﬁsttcg? tﬁi&ﬁb{eﬁha\/’%%tdgﬁved from

0 ensure t y a single cel
gemes dnncﬁdaﬁg pobicifhethenhagokigbanordfetdrblogwisrta theDdat célht o
the genone is nediated by a virus-encoded protein
called integrase, wherein the integration locus is
not defined. Retroviral vectors are particularly

AsaPRbABEdr &t Serfefd] et ipiortsier kndwlg ande ptier apeartbecused that allows the
met hods, since their tr [ansf er recdet?t or.- nedi at

exgﬁm@ﬁ;@g: geneffantersst wpges B%PB‘? ggonditiensin a mammehan host cell, in
{aFR?Q%ﬁ%Q&% dell %ﬁlc‘&@iﬂ prémdRrkdened fidnt RNS‘Epolymerase III

ed in the art as retrOV|raI transducti on"

trapsmuamom jugits, )Whl@hf argiaBy encodeples saal Bydlear BN A(SERNA 16 or the
|
u S%Iikzﬁ RRJ% Hi ¢ a'nuri)SIu%ng &sgpr%ﬂi%:?eer%%t 6@3’ sggr%e nt}g{ 2 ﬂ’& siRNAs.
ThBsd prragidirheprefeavet |pm1haefsyU ®eed Hil RMA eviiddarmerembets oftte type 111
clagip belygtest NEPEGTOatoU T e Gotibret el CavpatsH
nuEl@@tlldé:@Il'p%ﬁnGﬁP—a&ﬂ? 1Rakkd \%Q@ezﬁrﬁﬂf ih6 aahpibe@ fdegarent
u

vectors. The latter include vectors deficient in the
El gene. The reconbi nant vector is preferably
i ntroduced into the manmal i an host cells by a 10
In syirefeiibé ephadimesbbe dutenten reletes thie uap 06 @syector system capable of

pr%?{]r%];sgff\ : m&gg rboexieﬁﬁéc'ntigirc 4. %gle%‘ dacﬁ&?eqmlx*/ﬁéfem the sequence 18
cohithieg fie aiRhitanktnualkesf sdd Iempsresmhmom:e:ampnsmg an expression cassette
containing the sequence of the sense-RNA-strand and of the antisense-RNA-strand under
the control of a promoter leading to a single-stranded RNA-molecule and wherein the

single-stranded RNA-molecule is capable of forming a back-folded stem-loop-structure.

In this vector system (also described in Tuschl, Nature Biotechnology, Vol. 20, pp. 446-
448), only a single RNA-strand is produced under the control of a single promoter, wherein

the RNA strand comprises both the sense- and of the antisense-strand of the final double-
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i nclude, but are not limted to |iposone-nedi at ed
transfection, virus-nediated transfection and calcium
wphbosphase transfection. 15 In a preferred enbpdi/ER2U04/010311

the invention relates to the use of a vector system
capabl e of producing si RNAs2ps defi ned above, wherein
the nucleic acid corresponding to the siRNA is
contained in at | east one nucleic acid expression

strafRIed QIRISAMRb]eshBI THisf dtfustur® XS $6 ia0nck dakisgt b£the RNA-strand by
contai ning the nucleic acid corresponding to the

hyhsichssslorNaL $e GATIDIRBIATY SNSE offG GRilESesequpages under stem-loop

t AP A F8 a8 R RLPIsActure gives

Tora 158, 18hlRY thetn RGN BHRCESSL QP uEoRS Pllicture gives
risattsiBREAse- RNA- st rand under the control of a second
pronoter. In the above nentioned vector system the
vector conprises two individual pronoters, wherein

In kh&hbi pafferfddosmbedimean bsokding he the prsent mvemmmfthd: Heucleic acid
sense- strand and the second ronoter .contyols th

XTPRTCTICHUT GATBHSHHE HRISSSER SEERs SieipREdhe HER e fhe sense-
RNAU tﬂiﬁf%ﬂd of NAE Yh8seASe-BNOL-86AHAM A8 Yind&fGhe céfrolRi¥-a single promoter

. Finally the si RNA duplex is constituted by
1eatiimg to Iaysmglﬁsfsmdﬁé RN eculs. ﬂ’éms singletsiyandsd dgNg-molecile is hereby
nd T eSS S f RNA-
Capr?gp %ih o [ nc tfgld?%i S?%Rrrplg en&s%n&%i gﬁg%r gxl!)lﬁsesggs s}%r in RNA
mobdcuidy @ﬂ:tsa@emtly gherrise e siBNk esftdr dntravblld aspe césking.
target pol ypeptide. An 30 "expression cassette" nmay
i nclude, but is not limted to, the nucleic acid
sequence of _interest itse
Ing aﬁqu%m?@ e iay rRnahe Hisliin B caB e Kecterdbgheives
nsé‘ Ih PNeERdn SRIRKAS %écordlﬁ@%@ﬁle Iﬁéﬁéﬁf BleBRAUE ALE ftrodaYyed into
ude, but are not limted to, pronoter that is
the@@@tl‘awme’rtyxm ivirke gartigles h’éVlﬁltiR:@fé'W@d @@ﬂ@@é@% Effcvitghle for gene

|nte est rib
e e AR R DO RAARARR, tfhrioulor buman tareet cels

sucalruiﬂaeltetglﬁg%allemcsl gnal s and, optionally, a repressor

gene or various act i vator genes. Control sequences

are referred to as honDIogous" if they are

naturally |inked to the n | ei c se n
In 7 prefped TRbRdRE R ar gnd Lo 1espn Sitand f?fhe SHRTA may have,
1ncféﬁ$ncfeﬁﬁ v $R%Ethe Uler! £1dAgiloReroaRl 5 hidMotides, ittt padf@ged of 20 to 25

e sequences are arranged so 5 t hat t hey

nuclgmesmndllnosttmﬂf@lmd ¢f30 to Binucleptidasded pur pose, i.e.

expression of the desired protein, or, in case of RNA,

transcription of the desired RNA. The pronoter used in
In hﬁtﬁha‘fpﬁ:&medtmddnérmﬁhe éssiond thaswond &NA saynchefl thnpiRNA may

e s NS TSR LPY) 0 BB et or 2

to DOFhc16R des, RAmhdsE prefditad dfP7aublBBAeshost cel . The
pronoter may be derived from

The present invention also relates to the use of and/or methods involving proteins,

polypeptides and peptides encoded by the above defined sequences.

In another aspect, the invention relates to the use of isolated proteins or polypeptides

comprising a sequence of the group selected of:
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genes encodi ng proteins either honol ogous or
het erol ogous to the host cell. As a pronoter in
w@emenzad3severy pronoter known in the prior artPCHEP1964/010311
used that allows the expression of the gene of
I nterest under appropriate cgnditions in a manmal i an
host cell, in 15 particular in a human host cell.
Particularly pronmoters derived from RNA pol ynerase |11
tra{lﬁ%b oREE A4tidcSosedit SRQIDIN®I 2, 2en2.0H 6, 8, $AEI4, 16, 18, 20,
nucl ea (snRNAs) U6 or the hunman RNAse P RNA H ,
can be2@Be 383 2Pk 8%s t o express the therapeutic
| t f
R e A R L R
PoI ymesatdsast R % praridfecsdumwse - with the exception of

on! (1 deaEaRa e R ar REr e GO B0 T egi on. 11 a
forRhEMBANRuENHROINBBIBimerit Hier thewhiiition of elrametn tapatdtienuse

of a vector system capable of producing siRNAs for
the above identified nucleic acid sequences, wherein

Pr&tgﬁs Sfoq fifled Snd ggﬁgfd%é R&H b Bntddrc8R ito IRE cAUChE vErious methods

ssion vector conprising an expression
kn«m}s mtheearﬂﬁarmmmh ﬂglphtpéﬂygqg@ml@s gfaythigemembrane permeable and

of
R TN BT e o
moRNAtIRIr @BHiHathidd) thadneneirmel dugnaisd) myyeinsert dnrdcetly into cell membranes

and P RiSOReE, HoR LB E PRI VAR ) & (R Gp or intracellulr

upﬂﬁé %dlg&dnh&o?g&%'ah 1ipetbsticn, BERbRf i A8y endédlytos’) or the use of

é'a single RNA-strand is prod
smtdmbbecramhemolmuhealpaﬁfc Tk qﬂgﬁ@é-?&?‘@@ﬁ?t %Flta%%@ir’é?fnpqpﬁaes include or

S
X, AR ARIPShsea, Dbl ssien Al S BSumtp. st

(trmﬁliolmﬂ El?%fgfiﬂlﬁé%ﬂiﬁmﬂig acpields Slr@ﬂymtlécml Rep-Trhhegpes simplex

vnﬁ%,r ééj ;’g?iileglﬁdﬁ%fotﬂ%ﬁ 3305% pgﬁ;gﬁqcé]gg) rg%’[hg(g wgﬁxtordﬁgéj nB¥eic acid
ve@Bisich ﬁ@bﬁ@%@s@ﬁ%&u&ﬂﬁ@tmﬁd , @bkybestiles bopepideon.

FinalTy the intracellular processing of this fold-back
stem | oop-structure gives rise to siRNA. 5 In another

Suﬁgbqg I%%isqﬂé%&pgg &BI&%W%eﬂﬂdésoarE RBowh &S BRart. For example, such

nve ucl el ¢ “acid expreSS|on vector"
a methpd g somprisx predeiiog trasgetssioncsaton “ﬁﬁhrﬁjl qusgably linked nucleic

w3 EETE Sl R SR P RL PEAIS l ones osci

unéér%h@fm]@h@ ol & will padiiinge toprasssomnof ﬂi(Spmlapqmde or fragment thereof

anqi?&%@gngé e}g %I@%ﬁw %fs tb% Ie%%:as,%p b and 1%8 Q!A aﬁocutzl‘ture Feditim. Depending
onFhEM- QPR aRFE UG ddkiFed J@ﬁﬁ@atﬁ?ﬁ@k@@.%osﬂ@h&ﬁ ican B®Achieved.

The proteins, polypeptides and peptides may also be produced synthetically, e.g. by solid
phase synthesis (Merrifield synthesis).

The polypeptides used in the invention may also include fusion polypeptides. In such
fusion polypeptides another polypeptide may be fused at the N-terminus or the C-terminus
of the polypeptide of interest or fragment thereof. A fusion polypeptide is produced by

fusing a nucleic acid sequence (or a portion thereof) encoding another polypeptide to a
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nol ecul es” subsequently give rise to si RNAs after
intracel lular processing. In a preferred enbodi nent of
W b@sizeseht i on the nucl eic acid expression vecPCI/EPINa4/010311
gives rise to the expression of siRNAs according to
the present invention is first.introduced into 15
t herapeutic, non-toxic virus particles or
virus-derived particles that are suitable for gene

nuél@%%éﬁ%@ﬁﬁ&c@&ﬁ' 'Wlé@ﬂﬁre@ﬂ%f&ﬁ@ﬁreﬁlﬂ inveh©ed. Techmques for
manmal i an, in particular human tar such

prodaciig disien palypeptidesare knawa ipfherast dn‘élf}g%hg%&t he fq@éng

i BT

cottttd o€ tei sdms promoter(ey @fdetemeidatof. 20 to 25 nucl eoti des,
and nost preferred of 20 to 22 nucl eotides. In another
preferred enbodi nent, the first and the second RNA
strand of the si RNA may have, independently fromthe

Exﬁie@ﬁén ofthb 96@%6})@68 3B irtereGnajtitdocind peﬁ}ﬁﬁmeﬁmmag in vitro produced
preferred of 26 25 to 28 nuf%_l eotl des

syshesicanR ¥l Stnthetio AN cor e cilpieat %F@gﬁﬁﬁeg iR GRl-ree
sys%rﬁ%) 1ﬂc%cﬁﬁ§§u1{1ﬁ)t ﬁl@utegstg Mea@ﬁ@ﬁﬂfxﬂ%{s had$eticniRe ditﬁracts as well

el ns es and pepti des encoded by the
as aﬁmmﬂsd dxfansietdd sreq@lbbﬂse@ sysgmns 1nclaﬁmghb¢t ngt mdted tq, pricroinjection

I
iy R et BN Pl 4 E oSS Of e group

sel ected of: WD 2005/ 026388 -22 PCT/ EP2004/ 010311 (a)
a sequence as disclosed in SEQID NO 22, 24, 2, 4, 6,

Inlﬁbltléﬂ,oflc%}roéétm Js@parﬂiﬁon ﬁﬁln% sgﬁ, 1sBBl,ted3ﬁrotéiﬁs oBéholﬁa@p‘ades can be
a_sequence t hat t

schipiod ) SO BGTB LB ATy 0p oty RIS LG GEpsgion of he -

pr%gg Jre%dlglzx%?lde %&}9 lea)ﬁrtof §u§9f§§151§ o?fthé réﬁd@k—iﬁsﬂ BfStein’s biological

he manuf acture of a
ﬁmmdncﬁmrttochhomgtdaéetnonﬁ Dbpﬂlﬁlbmutﬁlonhroéﬂ?é(tqsﬁlgs%‘ﬁél?lﬁtff%ﬁlems it is

L L S
dofr@anexegrtiive peptigesi gt dlypeptitdsenl 1ﬁh1b[t‘ethe kfmqhterrblrf dne corresponding
permeabl e and_1o can eg&er cells d

mﬁgp%gﬁo%%n%orﬁw % a&meﬁa ?}fplé}.B e%an(laes ggﬁri}ed which consist

r n
iOIBTngAr']i§§1h ddTRAIRE lﬂu@SarQ erﬁ?ﬂlﬁl na{lﬂ'g glgbﬁ%]ng% ;Tgirggﬁy lacking their

i nsert direct
bidagical tfusctmér$uoﬂ1rrqu1nmtmeé@ti‘@anolﬁelﬁé& g m@fﬁ%@rWW&@%ﬁ blologlcal
nt
i LB pPLEESE b B PRkt v
paghéeand thas blochingtdetivaipm affthe endogenous molecule.

In another aspect, the invention relates to the use of an antibody which is directed against
at least one polypeptide comprising a sequence as defined above for the manufacture of a

medicament for the inhibition of chromatin separation.

The term “antibody* as used herein includes both polyclonal and monoclonal antibodies,
as well as fragments thereof, such as Fv, Fab and F(ab), fragments that are capable of
binding antigen or hapten. The present invention also contemplates “humanized* hybrid
antibodies wherein amino acid sequences of a non-human donor antibody exhibiting a

desired antigen-specificity are combined with sequences of a human acceptor antibody.
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sui table carrier-nolecules, particularly

carrier-peptides. Suitable carrier-peptides include or
wazoosmes3ke derived fromH V-tat, antennapedi a-PEI/BP®A4/010311

pepti des (penetratins), gal paran (transportan),

pol yar gi ni ne-cont ai ni ng peptiédes or pol ypepti des,

Pep-1, herpes sinplex virus VP-22 protein. Another

possi bl e introduction nethod is to introduce nucleic
The@oindr sai8EhRE Svilt aRadlyeinefhdexpleagshe gntigeatbipting eiisy acid residues

pol ypepti des or peptides 20 Sujtable t hod tq . d
of theatnerbutsprne@rPREE Sihepttugasally anderdihctiqnatiy gelgyqot amimo act
resig\ﬁers SRMRLSyr aH6y & Well NS hTR%HAO BRI bé BrephRAyesdvbml methods

€ expression vector with anoperably [inked nucleic

welblenovinipl tee at.e encodi ng t he pol ypeptide into a suitable

host cell, cultivating said host cells under

conditions which will permt the expression of said
Spe%d@%ﬁhid%}i@?cﬁ%é’ algﬂﬁﬂabletff@rn&md I fs tha]tedfél papicilbmltal ihyipmanized form,

secretion o e expresse 0 eptide into e . .
o P BTUMTRISEH AR gmeBat S RrAUTEAeTEgygd other proliferaive
dm&%&Jerent desired nodifications, e.g. glycosylation

can be achi eved. The proteins, polypeptides and

pepti des may al so be produced synthetically, e.g. by

9
lid . synt hesi i f i 1051 -S) 1.
L
idefd RO Rt MBiEPhbRESles bR tisic borrdspending polyppetptes dbs particular, this

anot her. pol ypeptide may be fused at the N-term nus or
usempay b digsciadriog Pf@i‘feIiaF}@gB’@P%?Bepti de of interest or

fragnent thereof. A fusion polypeptide is produced by
fusing a nucleic acid sequence_ (or a portion thereof .
Themgibdilies oafreghents puiyyhsaptpdiced inta thbaydyy WG@S@OS %Q%WH in the
PCT/ EP2004/ I o PEh AN SRIUBRCE d SlisanBPhé b&iformed as
art.¢ ¥%§%?pggﬁ%ﬁ%&éﬁggéﬁgﬂf8@2%?Pong TecH%Lqugs ?gr b
desprigsdu drngeptided, golypebiipaptidemtens Kribewantigen ke cxiFacelplgr or an
i ncl yde .l igating the coding egquenc : . :
GX@F@IWL{?’F fi?@%é‘f e ﬂé"d%x’ﬁlagseg(ie n %%ﬂﬁﬁénfb&sﬁ)gﬁﬁ@ Wi domain,
witROHREPFIrdRrdcelmpd@diveant rol of the same pronotor(s)
and termnator. 5 Expression of the pol ypeptides of
interest my also be performed using in vitro produced

Anf{gcg#%%eéa{ngb | 1edsé’d%.féﬁﬂg ﬁ? MG%[E hsclekhdichentddiolabel, enzyme

n*various c free systens, includ

. ens i ng .
1abbly luminbsdentiabeld flnoresasht Ebelyer thediker ngng liaker technology established

reticul oc tract as._ \e . LGl
oA RGARS R eu JEPL RPTABMAB SRR, o bt oo
mohit%ﬁ@%g}&sﬁ%ﬁ@%@ @biivsdylWithintthe bo%gonm ayossstic tumor, e.g. by
refera Xenopus | aevis oocytes. Inhjhiti .
cora BT EBATI (PPN GERE P EGRRPE gF LA (gpele photon
emBIARERIpLAR S 0585 Py,

In another embodiment, the invention relates to the use of nucleic acid molecules, peptides,
polypeptides, proteins, or antibodies, as defined above, for the manufacture of a

medicament for the treatment or therapy of a proliferative disease.

In a preferred embodiment, the disease is coronary restenosis or a neoplastic disease, the
Jatter preferably selected from the group consisting of lymphoma, lung cancer, colon

cancer, ovarian cancer and breast cancer (see above).
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achieved by different ways famliar to the person

skilled in the art: Overexpression of the protein or
w@eioppspss de may | ead to suppression of the enPOLEPIOS010311

protein's biological 15 function. By introducing

del etions or other nutationss.or by using suitable

fragnents, it is possible to generate sequences

encodi ng dom nant - negati ve peptides or pol ypepti des.

Such dom nant - negati ve peptides or pol ypeptides can

inhibit the function of the corresponding endogenous
“Prplnferaélrvn dlmsesémmﬂmg for thyrerasent dnventipm wre disgesep @ssociated with

excgsr%v 1ﬂ08 aqupr&lr}%%tﬁ) é ex%Inp}% EL%HI o &Eﬁbﬁﬁ t&%rohfelatwe

disdaBeiig r&@enblm@ p@mﬂhﬂif wocdnaoyllestﬁmﬂ;] odcmnnmiasime@aﬁasm ghe latter
nol_ecul es interfere wwth th functi
brefyrati, 6<lonia QLD (LS BOPEREISGRE Go/ BRI ans R R cencer
ovakidn cMdefas] hidhdkakiepdi ng  partners and thus bl ocking
activation of the endogenous nol ecul e. |In another
aspect, the invention relates to the use of an
nt i body di n I
Resge(ﬂos% St4 \é%e]h%%%x%‘?xfg éfr g Gogc?ogie@gsgﬁlc gﬁ% é@%ﬂ?\;fth sg\@/re‘ﬁ ‘%1? site of

angﬁdiﬂasﬂsamﬁtaahmpbnmhoa Stmﬁsl amamnnethbﬁubem hOhhﬁhb rptewmustyf blocked
chromat i term "anti bod

tl
artegigs OPRR- lﬁ%\p/% g,gl‘aegtg)%:s% B‘rﬂg deetiaps %a%ﬁ%t&qngsn\gﬁﬁ 11np1anted stents,
thu@ﬂéde?ﬁﬁh F% secoﬁé aﬂ@bﬁlaﬁ?, e anpnRhaitibher ead, cosaby Bpaky/surgery.

Fab and fragnents that are capable of 30
bi ndi ng anti gen or hapten. The present invention also -
Neg ?Qsttf%’ﬁ%e% QSire HORBY Eﬁlged B% IBE\IIVﬁ’ fodftd LE8r WAR! Bl Re context of
amh dﬁse uences o uman donor anti body
theep:}esmtt 1n|vgnta)n dbsi mest aelevagemepplastid i diepsesaps seeiistiedtumors,

s SR 855 RS R e MR slen cances

ovatiah lcantetahd YrehdiChuide at Ieast the anti gen- bi ndi ng
amno acid residues of the donor but may conprise
ot her structurally and/or functionally rel evant am no
acid residues of the donor anti bod as (f ?uch
In fyasherdespecinthiseingentioar wiptes, tos theapss) ofngn oty oLed WRATFLC gisuolecule

coni%ﬂﬁillg? i #lem%mﬁ%ﬁlﬁg s& eh?e sebcdhdh M'tﬁ@gﬂoﬁﬁ of Eequenceg C?onsmtmg

ragnent's thereo particularly in hunani
of:form may be used as therapeutic agents in a nethod
for treating cancer and other proliferative diseases.
1o The use of said antibodies may al so i nclude the

t hepapedriitad a¢1ﬂ Rbdrichbesrpredentetien SEQUD Niodens23,ilgdl 5,7, 9, 11, 13,
nuclei c acid nol ecul es g{ th i r correspondi ng
ite

pol ypdpt 1 4é$: 227 7pd3-t3le i -ar; ?hl s

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),
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use may be directed to a proliferative di sease. The

anti bodies or fragnents may be introduced into the
whoag/ompsany nmet hod known in the 15 art. Del i R€r/EPD4/010311

anti bodi es, particularly of fragnents, into live cells

may be performed as descri bezbfor peptides,

pol ypepti des and proteins. If the antigen is

extracel lular or an extracellular domain, the

ant Do Ry Anseyuences torréspofiding té eny oy th sajuagees astdefiged in (a), (b),

domalig}3 @{th% t need for intracellular delivery. 20

Antib }’é > @8¥’be coupl ed covalently to a detectable

| abel , such as a radiol abel, enzyne | abel,

| um nescent | abel, fluorescent.|abel or the |iKke,.
for {hy mgnifaeiiees of appricAegy Tadhe prtvaHer of FPIERR SeR3ABs .

Labeling is particularly useful for diagnostic

pur poses (see below) or for nonitoring the

O . .

In Rt ety din Bbicn AL T b moobitell pubidR of polypepride
cothpising n paptide @otypeptoteogitiap bgguency seBRECTI¢s itheygreup consisting of:

photon 25 em ssion conputed tonography). 30 In

anot her enbodi ment, the invention relates to the use

of Wcheéduentd £ AR ESEQEBINOIZS, 24, P04, Y5p8 P10, dRS14, 16, 18, 20,

proteins, or antibodies, as defined above, for the

manuf aéé1A%e368£32a34.#dP&anent for the treatnment or '

thepapy Qbué rtﬁgﬂ belighd Wesdlush@s ﬁien{igr Jifh el 08Ghe sequences

enbodi nent’, the S

nt, i Sease I s coronary restenosis or a
neopl astdoodiolg se@s SEQUIRENOL a1 .t28; 1p3.ef, & Qblly 18el%edfeld, 25, 27, 29,

fromt r | sting, of | ho! | ung cancer,
col on Qﬁ’aﬁcgg’%@%ﬁ}eﬂﬂ %a{?é)é/?r g%resl:ag%ss}t cancer (see
aboy®) fraf¥Re005{H26@BEces2einC @P8O@)/ 010311
"Proliferative di seases" according to the present
invention are diseases associated with excessive cell

forGhe/ igx%h\?ﬁcﬁfe O PhbdiesAtdt 25 RS aliffatiBX B PABmEAR S&aration.
Preferably, the proliferative disease is restenosis,

particularly coronary restenois, or a neoplastic

di sease, the latter 5 preferably selected fromthe

In grothey aspevs ithe inngnticnfrelatemi theaise ofi g antthed s whigtois directed against
cancer ovarian cancer..a reast [
T T e s R S
a mdds&uenaiortieadivhtorodf chesigitiidepsaiationr st ent
i mpl antation. Stents are tiny netal tubes to hold the
previously bl ocked 10 arteries open. However,
restenosis still develops in many patients with
ThidMhamELskeTr Stifod int VNS Sfoveti@dnitifigd saEl6RACid sequences,

angi opl asty, stent inplantation or even coronary
pemygagg)lmppé@.yprotelns, and antibodies is directed towards the tréatment of a

disease in which chromatin separation during cell division is abnormal, deficient or

negativeiy affected.

Diseases with abnormal, deficient or negatively affected chromatin separation during cell
division may be characterized by increased apoptosis and developmental disorders, in

particular growth retardation, or slowed wound healing.
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Neopl asti c di seases are di seases caused by newy

formng tissue or cells. In the context of the
wEe@seni3ss nventi on, the nost rel evant neopl ast PCI/EP2004/010311

di seases are neoplastic tunors, 15 particularly

sel ected fromthe group congysting of | ynphoma, | ung

cancer, colon cancer, ovarian cancer and breast

cancer. |In another aspect, the invention relates to

Thdré‘f@reu 8 @rebrréerh 5ot idefitb EhRtdht afiehtidMtcREH 18 a use or method of
nprising.a nucleic acid wwth a sequence sel ect ed

the frﬁeimephef ?giilé%ﬁﬁeadif %@q@%@@e@sww@%ﬂeﬁge byingfeases) apoptesis,
[ nted in SEQ ID NO. 21, 23,
gm%ﬁle?%%%%‘: &gﬁ&%&a’?\g&dﬂ@ﬁg? 19, 25, 27, 29, 31, 33, 35, 37
b) nucleic acid sequences encodi ng pol ypepti des t hat
exhibit a sequence identity 25 wit h the protein

« e a nucl aci 0
AGHSGREY: Mol FelteBChinBre R i B BruBluppiR Shypuoaci
sep&ai@uput er ai ded search usi ng the BLAST sequence
anal ysis prograns with an e-value of at nost 10"5, c)
sequences of nucleic acid nol ecul es which are capabl e
of hybridizing with the nucleic acid nolecules with

TheS®6 H@RGESES bLERERPNEined hp tHeAdse OfF sélbhuaeﬁ%rm&ﬁolecules and their
condi fions of nedium or h stringency,

corrgspandtgel gegtidescer étreoéﬁyl fregtiqeti @@éﬁél&exagesa@ﬂ.c)ﬁ aqjd target

s o bt S ARk e BRBHT e prd olp AP e Womay

inclségjthe mepdscenmnt s o toti cogp @nanationfoftaH eckseftfusctvasor astivity of an

efined in b C d). r.(e .or. t he
endfroHs e Breditbiediseinin Hirtdda ddsionn o
chromatin separation. 5 In another aspect, the
invention relates to the use of a an isol ated peptl de

or pol tide  conprising a _peptide or_ polypeptid
Exppgseiong @éﬁ%e&e@yg@t@a ’é‘éy Pe artiievrd byritipducging o g?f}?@mePNA or

CDN&)coﬁaﬁlﬁ%Jﬁﬁ‘tﬁﬁle%?orﬁbt% Bl%?é}'aﬂlg Ggi%@tl!ltRIGWhOgl%lo fhs %I%moters
Alt%natwsbf a@BSul(ab)e mmkecqm eepredsion \@mﬂr ban be aseééw@&@eabove) The

enc@%% P%‘B%%(? ptfliyp%g‘%deox%xa§l gg ﬁ@ﬁﬁ%&tﬂ&? %ifia%%ieg\{ grlge%ugg wgt% ’smnlar
bioldgicaldnctid, in cBiomadia, sefvatidy paticaltrly eddi tha bafbdite to ddiate

resj dues. .
chromatin separation.

All gene therapy techniques known in the art can be used to introduce the sequences into
cells or tissues of a subject suffering from a disease negatively affecting chromatin
separation during cell division. Particularly useful for introduction of the above identified
sequences are viral vectors, e.g. retroviral or adenoviral vectors, lipofection and

electroporation.

The proteins, polypeptides or peptides may also be generated by any known in vivo or in

vitro method and introduced directly into the cells (see above).
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(c) fragnments of the sequences defined in (a) or (b),
15 for the manufacture of a nedi canent for the
wa@ewswa3son of chromatin separation. | n anot hePCHEP®04/010311
the invention relates to the use of an anti body which
is directed agai nst at |eastygone peptide or
pol ypeptide with a sequence as defined above for the
manuf acture of 20 a medi canent for the activation of
1t i€ hﬂuﬁﬁlﬁ@ raﬁlfi‘b(%‘cs R B2 us@NRt B atl $R BbloBRANMMEction of target
I'nvol'ving the above identified nucleic acid sequences,
projeéxmt thebelsind pol Agtivptipniesy opeustbei inducizgeprndormapionslchanges upon
. directed towards the ] . ' i '
bing e 2R St O L F o el ARGl Y Gytmore
tardh® hiotdiBNindMtringd Shene gad svitlciently et pliysidal peasesy t induce
_abnormal , deficient negati vel ffected chr tin
iniegaggian 48 s oist PRETRS Lo 10 Mo AT Ay afien S by for
meYrdnB HoBAS 8 @RARESR4:8. and devel opnental disorders, in
particular growh retardation, or slowed wound
heal i ng. 30 WD 2005/ 026388 PCT/ EP2004/ 010311 - 27
Therefore, a preferred enbodi nent of the present
vent S . i IRl nubiBR dfRabeRIALs,
Wllglfr e%ae%# sggégée%t{ﬁce?@?or@%l '@gaﬁé%@e_ I'S chél}lact eri zgféléﬁgly
poliypeptidas etbteinapindsinsbodigy bwistme epriied as definedabose Bwdlp other uses
\ﬁgund healing. 5 "Activation of chromatin separation”
of G AVFBE@ ot h i nitiation and stimul ation of chromatin
separation. The use may include, but is not limted
to, the use of said nucleic acid nolecules and their
correspondi ng pol ypeptides for gli rect .or i Qdi r(,?ct. n isolated
In gpetheiaembedigtent, HEC JRBFH0S; TiAteT 10 &) TeHGFHEY THIYRRE S
l 8 le¥ald PB1Rkptidie of MitHolifReledted Bosh tha@Rip consisting
nu%élgggl.ch{lﬂé%ggﬁe}éul é%, }?)Tﬁ% use may ?ncl ude the
of repl acenent for or the conplenentation of a | ack of
functign_or .act.i.vit vl deded ab
in chragnﬁlf'c:iﬂc 3%85\?%1#“2%8 (%UI}IPIC %8: ce %&’glés\?fl%g ﬁ%ﬁ N oG ahove;
Expr ea}gi @pqﬁfde?&«@ompepﬁx[eymnﬁsd@ segyerive asdbfimdetiobs;
i ntroduction_o enom,c DNA 15 cDNA, cont ai ni .
sui t atD eahrRiRedE %é",eCtﬁii @g@Pgﬁﬂﬁaﬁt&’l’ftﬂ%ﬁ P °g¥pep Hde according to
honol ogogjé_ pronoters. Alternatively, any suitable
nucl ei c I d expression vector can be used (see al so
above). The encoded protein or pol ypeptide nay be
feul Ll g8 LRITRA O | FeRWA bnReiléNiah@ preferably is
Pr%f?rg%ﬂgglﬁ%sgﬁslg}ag%dcgln %1ﬁi%i %ﬁfg I%Pglr?%t ?ﬂg saglpar ati on?. a_ P : Y
dowislesirgndedr Pyrticitatiyt the iselptadhirvictejc padapplievueds an siRNA molecule

according to the present invention.

The medicaments may be used or applied in methods for the therapy of any kind of
proliferative disease, such as cancer, preferably for the therapy of diseases in which
chromatin separation during cell division plays a role, particularly for the therapy ofa

lymphoma, lung cancer, colon cancer, ovarian cancer or breast cancer.

The medicaments may also be used or applied in methods for the therapy of any kind of

disease associated with abnormal or deficient chromatin separation during cell division,
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chromatin separation. 20 All gene therapy techniques
known in the art can be used to introduce the
wG@emserses into cells or tissues of a subj ectPCT/EP2004/010311
suffering froma di sease negatively affecting
chromatin separation during9cell division.
Particularly useful for introduction of the above
identified sequences are viral vectors, e.g.
parti@ldrBMiseabesQhaadiefiosd bpdncrasddoapeptosispédveliphentah disoRlers or

el ectroporation. The protejns, | ypeptid Iy

abn@@mhtﬁégvaﬁwaab'swww t amg§°?§/{ﬁ‘$ BVLQHB e&}?’ﬁlgvi Vo or
in 'vitro method and introduced directly into the
cells (see above). WO 2005/026388 -28

Theségﬁggg Ogogﬁ%%%%%ﬁs Ars I&l§dikﬁg&gs LR RUA ARl EraBit hgg9im to the

to activate t I ol ogi cal function
mediedngetts ofithetreentiort dsay thd abdve disclased weesi on may occur by
i nduci ng conformati onal changes upon binding to the
target protein. Another possibility is that the

anti body binds.two or.nore.. .target ei,.ns_and..bri
R A e e R e R AR
can‘ié}d;}bi;&eébllyn{ri%saﬁ{iags OF Vifie-defik & papicdsethats mayhkarbour the viral

latter node of ‘activation_ is particularly. kpown far ..
vectpssbiranséeclon nd Hioms r cpqgnprésé%tl@pgqmw tﬂ.’flrtll%\é% o CatiQpue hlg)osomes,

clif di | at.i t : he :

LGSR BAE €180 el iR gl crsing
effieattyi diolth exprdshion yacter amdt’tisqmﬁfaéesd@marim'dg fissrprepgpn vpgor to enter
e e et o TOE P BHERLE ! DBRLAR! comprpe othr cumie
sub%ﬂc%e;@{j @fdf&allal@ ét&l@h,gﬂﬁﬂoseﬁ igth € btearde i adidyolletol, ephysiological NaCl-

pepti de, pol ypeptide, or_ antihody selected fromt .
solgapg pr E5HheT %C{d?fh‘@& igfpagtecular Sﬁ%ﬁ}zs Scprgaqraatn@p,ec&gf gg«i’ ﬁgvounngs.

nucl eic acid expression vectors as defined above, b)

a peptide or pol ypeptide conprising a sequence as
Thedefcdivetheatsomey alsp eomprirei ¢bely suiiablecsubgtagersi Aet eztmple, RNA or
. ast _ane pept.ide or pol [ '- .
s 3Bl SR R ARG B Q080 AROALRD donpt snde
RNB\Anstedge Wnd/anohvhekastabl thei doubdesitdnded t RNAdedolecule or DNA

Particul arl he | sol d I C._Aaci '
PSR EIEIO NG BEE OF P4 oo B LR PR OBHETE e

The nedi canents nmay be used or applied in nmethods for
the therapy of any kind of

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
particularly be administered parenteral, that means without entering the digestion
apparatus, for example by subcutaneous injection. The medicament may also be injected
intravenously in the form of solutions for infusions or injections. Other sﬁitable
administration forms may be direct administrations on the skin in the form of creams,
ointments, sprays and other transdermal therapeutic substances or in the form of inhalative

substances, such as nose sprays, aerosoles or in the form of microcapsules or implantates.
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25 proliferative disease, such as cancer, preferably

for the therapy of diseases in which chromatin
waepanad3son during cell division plays a rol e, PCI/EP2004/010311

particularly for the therapy of a |ynphoma, |ung

cancer, colon cancer, ovari.gp.cancer or breast cancer.

The nedi canents nmay al so be used or applied in nethods

for the therapy of any kind of 30 disease associ ated
TheVdptina® BM@IIREatioh FE8T Al @HInEME@IRIN dbsREBAS AlelRBmEM difher

cel| djvijsion, WD 2005/026388 -29 PCT/ EP2004/010311
compaisingclouhleryjragdedeRN Agnelsair e With ithecabolg s¢qreness & gomprising

: r

uucRORA s I AR 0118l RS St o
the typalahd the prbgrefsidd afthadisessnso betredtedns f or nmedi canent s

and their admnistration apply also to the 5

nmedi canments of the invention as to the above discl osed

uses. The nedi canent preferably conprises additionally
Prefarably, tlabh@ivatoabridehitor ¢ahdifindtged irophemacakicalBr effective amount.

referably virus-particles or virus-derived particles .
As Rﬁ’gth%f}’ haphmRcRRisaly FipctNGSERQIE of A ek eren mhibitor is an

'amo;aaa{ B PRE 16 QBMREVeSThBE Yedit AR T oi MR kdshRULiBHel Yo leatsig%it&i in vitro

l'iposomes, 10 cal ci um phosphate etc. Preferably .
or igagr pytdectitscatasledt, vinni Specificatizipatithermiceltienl yagffast ve enount is an
amo%H %ﬁﬁg%np{o #&ﬁiv%gpfn?lﬁgﬁc%p f(yres%&%rl%e%odvcifrtﬂﬁe, %ﬁ%to'r %lloer% clinically
contalrning the expressron’ vector T0 enter é
definahpatholagichbeffedts asdotiated Thith peslifeaneaidisenyes or diseases associated
.,additiagnally conprise, other .carri.er bst ances, i
with ghapialiir deBeigpthromain searetip furing ¢l fivisioRe f o pharmacautically
effedtiRO@dunt BWYSIa8) 88cBaingNAGhe seRifil APREtoP br fiR{Bilde kelected, and is

additives, in particular stabilizers, preservatives,

alsogigmendgnion ¢ ¥erénly phigstors sdmeaditions edlatedtosthagybie¢tde be treated and
the OGR! m@&i%@e%& %Qﬁhn@gﬁ!é B! RAGES: oﬁ%ibft&afm& Ge alfhistered in
or [ g i‘’caments nay contain

contal nin
vivos ldpsdrasuds anhge hwaglabséd, z2ed denblabhedlthaoitihd paRbi as well as dose

nol ecul e and/ or. i.ch. enahl.e t he. doubl e-stranded ,RNA
respTeGENeS O (PR SiEp FRER it PIsCTRCA Grial (e P Ug Cegmong the
fact®l té Be REndifdre e thd diQatoPBr MHAMEDT Q4 totbY B8Htack®] With28lls in vitro,
Adm ni stratjon can be carrjed out by known nethods, )
one iR plgo Aosign| e vericdy o preclinierlgaudid studigsotogasgesspgrapeters like
| i i . Y, . t.i . .
upta & hall LS ok Qad) b B TRlorhBERGR A1 Bharmacaytically cffctive
amoyni for  giveniagengdadtivetor ar inkibifon) ie otedlovichis dheuhilaty, 0of dhose skilled in

C {.nt,ent., tablet, .suspension, granul ate qr € no
the if. $A8Rers R Wbt b BERETRRRP B P BititlaR o 0.1 750% per
weightlbf tlblpharn2drettioal coripddaidn, eldr@preiyablnjloes Bows, by oral,

- nasal, rectal application. The nedi canent nmay

An inhibitor, activator, or drug according to the present invention may also be a "small

molecule”. Small molecules are molecules which are not proteins, peptides antibodies or

nucleic acids, and which exhibit a molecular weight of less than 5000 Da, preferably less
than 2000 Da, more preferably less than 2000 Da, most preferably less than 500 Da. Such
small molecules may be identified in high throughput procedures/screening assays starting
from libraries. Such methods are known in the art. Suitable small molecules can also be

designed or further modified by methods known as combinatorial chemistry.
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particularly be adm nistered parenteral, that neans

W t hout entering the digestion apparatus, for exanple
wh00s0s88 aneous i njection. The nedi canment nayPEI/BP2004010311

injected intravenously in the formof solutions for

i nfusions or injections. OQher-suitable

adm nistration fornms may be direct adm nistrations on

the skin in the formof creans, 30 ointnents, sprays

Thél Q&le@ip@&%ufs HBRRSHEP5Rldetl DR Bbtidr ap RsHARERE 1k pbdsedstome of the
form of inhalative substances, such _as nose spra

sequenass oF defiegd inrfa) ok 6ambPoRsedilp @Mbg@m@pﬁ or otheryscreen for new
agénrtrsf }%Ptlﬂﬁlgﬁ or%t&%%ggﬁﬁ&ﬁz g,%%ngp bRmAR kb aré@onT%rtlculaﬂy

mnistration form or amnlstralon
mhdnmrmf drromatm deppaatentideitified by sudnp s¢rs¢mg1ay be used as medicaments

t h
o R RPN B S5l 8 SRS P RYEREEDn e

. chr%ﬁﬁhn@@ﬁé?&ﬁﬁ&drﬁi@dﬁﬂd%oﬂ?h@@dkﬁs depend on the type

and the progression of the disease to be treated. 5

Preferably, the activator or inhibitor is adm nistered

' . VeRGdd ¥QaRI Nhe usSIURE ol hleic acid
In aﬂqtﬂgﬁﬁﬁggﬂélkg&{% ﬁifeectrii veaam)unte uo an activator
mO(bﬂfculthmmlSmgl 8 muer@rm&mﬁeﬁlﬁffde@b@vﬁe ot dhecsieeok at Higand binding

quc#i@{ly S e% Ioi%!ﬁo 3&)3%&({ ? q?}lg,ﬂsu?%érk%auén%e G§!definld GR35 Ifor the in

v1t1%p&§%rfdsi‘sad>ﬂ y pr(ﬂ1f£1’aﬁwa‘rﬁeeisé oe aldigeasd fssotibted vethoahmbrinsl chromatin
an 10 amount sufficient to positively influence, for
I@%nperl od of time, one or nore clinically defined
pat hol ogi cal effects associated with proliferative
di seases or di seases associated wth abnormal or
In defdfarahembdiiorat fhgeeparcttosdn perlipirgve dispase 45 dsfigrd above.
The pharnaceutically effective amunt may vary
dependi ng on the specific activator or inhibitor
In sgdthat lﬁtéfemdobmlmdlmbxﬁpdﬂgmmatesom disanaes assycigkd with abnormal,

WEEROE N EETREN XTI S

deQXBEP LB vel f)1§eﬁ§és @ﬁﬂi YRhGHmaDF clirbhialth b@fardtintifclbée diseases in which
adm nistered in vivo, factors such as age, weight,

chromatin seprrgiéereisalefipienl artnegativeheatfetadent as wel | as dose
response curves and toxicity data obtained in
pre-clinical animl tests would be anong the factors
In TaOprHfarﬁlmH desd, etfresstom af tadogenousogenies lebtresponding togthe above
contacted wth cells.in vitro, one would also
1de&8§?‘gﬁe°éle{}%ﬁsll%at3&bedpcrﬁ?sé’dcl inical in vitro studies to
asses paraneters |like 20 uptake, half-life, dose,
toxicity etc. The determ nation of a p ?rmaceutlc%

In gfdigeass e whighpelrempige sepagitipdis gayé(pﬁna(l, deticient oF ngge 1ve}%r affected,
ex#)ﬂagynﬂ]to? rtﬁ% IC%E% e \gﬂét éﬂd%g%e ag%é'nhé ¥ayObe 10SEd Skikile@tlore, the

vator or inhibitor is
copesporadingiendagenons gerterragy bamofat@l, rendsrisg dhepentrespasidig protein less
of the pﬁg&rr%%ieutl cal conposition, nore preferably 10

a"ff‘é? k()7

The diagnostic use of the above identified nucleic acid molecules and probes may include,
but is not limited to the quantitative detection of expression of said target genes in
biological probes (preferably, but not limited to tissue samples, cell extracts, body fluids,
efc.), particularly by quantitative hybridization to the endogenous nucleic acid molecules

comprising the above-characterized nucleic acid sequences (particularly cDNA, RNA)
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25 An inhibitor, activator, or drug according to the
present invention nmay also be a "small nol ecul e".
w®embi026388 ecul es are nol ecul es which are not pPOL/EPI984/010311
pepti des anti bodies or nucleic acids, and which
exhi bit a nol ecul ar wei ght .ghb .l ess than 5000 Da
preferably less than 2000 Da, nore preferably |ess
- than 2000 Da, nost preferably |less than 500 Da. Such
small nol ecul es may be identified in high throughput
procedur es/ screeni ng assays starting 30 from .
Bxgressioarqfethe egdegenens eers airtheik woiRsnoRdingeprateins @i beappadyzed in

Vi B e B L e A oa amalyis can bo
perfaGn20 05/ H3638thod3UnovaCii BR2a04#8h081 RNPhen situ hybridization, PCR
._genes/ pr in are, provi ded, b he.current. .
nGF o T BR ™o B SR e 8 1 ical esgys which
inclﬁ&é,iﬁbﬁg ateN nb@) lithéted ftbiq gadipibgions ?ﬂséiﬂa aagglutination, enzyme-linked
. hi gh-throughput or er scree por._new agents .that
PP TDAY (ISR HEDRRR L BRSO e e S
separation. Particularly inhibitors of chromatin
separation identified 2% such a screen may be used as
Therddizeestientss ®ay aisot neludeethe sletastiop rad] npatigny Ve endogenous genes
di.s e ti gl . . t of a disease in
COTRER Og‘ﬁ%gf?ﬂ F}gearrgabtoik/% %I(iseg%gi%%[‘l}?%en& Eﬁfi isggleglg%' di vi si on pl ays
a role. In another aspect, the present invention

.yelates.to.the use of an jsal ated nuclej.G acid . :
sufgBleduiieis S RELFSFHY b SElRUACEb AR P A g according to
starldBfl MSEeditestor, pEABELE REIAG kQueResidy 68 bPER tb&aslogy with a

one polypeptlde co r|S|n§ a sequence as defined above

selerisd templatm seqriepe and agieisd prigrers Pheopiobes mayvee dbskedswith any
suit@Wie ‘Tab%{ REGWE (£ IRRE ISE]?I%& iff"'t(}{eha% qg&ﬁ!ﬁﬁ% r&ﬁBQ&RfE'aﬂd non-radioactive
separation. I'n a preferred enpodi nent,

r I agnosli s
labele | Bypeal tadiqaetlve Tabehtinvledd*Bedded Sasr deflileedh piobe éabeled with a

In another preferred, e di nent lagnosis.relates to .
racig B sons BA81 5 BOSHUER LB A GRS O, @ gpaventonal nick
tranfREaA kselion aéiﬁﬁ Gl BMa s ARINBNAND SI9R@F 8.1 196n-eudidgveE Blbkls include,

di vision, as they are described above. D seases with

for exgmplentiBands hiisheasi POSR ArEYIOSH: i FcYagEs draisswat pp fluorescent

. iy Con s def i _ ! .
o, THROQTRAR, D8 R £ oMELLSI BN s AR Kot o
examptiogitin eu ssogerie $abeb i ewporddindg biotit Hebehbbthe other end. The labeled

i dentified seguences e increased. .| |.sease, |
ol SR TR RIS o, LR sf 57 D00 t
appfopdialel tv@bdratiié @6filethnealing occurs. Such nucleic acid probes may also be used
for other than diagnostic purposes, e.g. for the identification of further homologs or

orthologs.

“Ligands” binding specifically to said polypeptides are known in the art. Such ligands
include proteins or polypeptides, for example intracellular binding partners, antibodies,
molecular affinity bodies, and small molecules. Specifically binding ligands can be
identified by standard screening assays known in the art (see also below), for example by
yeast two-hybrid screens and affinity chromatography. A speciﬁcélly binding ligand does
not need to exert another function such as inhibiting or activating the molecule with which

it interacts.
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25 expression of the correspondi ng endogenous genes
may be | owered. Furthernore, the correspondi ng
wenwsnsi3skls gene may be nutated, rendering thePCT/EP2004/010311
corresponding protein |l ess active or non-functional.
The di agnostic use of the abpve identified nucleic
acid nol ecul es and probes may include, 30 but is not
limted to the quantitative detection of expression of
said target genes in biological probes (preferably,
but not limted to tissue sanples, cell extracts, bOdY
In ﬁlpraﬂsrpd eatbm)d)mem,athel hgﬂndrilsyanbyntdl@dmbm@ng\ﬁ@eclﬁcaﬂy at least one

Hdl zati.on to t ucl eic acid nol ecul es
pd@é §Pﬁ@nﬁﬂga§g§lgc gaf%%@é%?f%ﬂ nucl ei ¢ acid
sequences (particularly cDNA, RNA) WO 2005/ 026388

PCT/ EP2004/ 010311 -32_ EX f th .
“Spyifissbifingh @woré@.grf@stas ivseat e, megu Hgb L apypeagide to be
1deh1‘."fée&’ deﬁtﬁr @r e'ﬂ &@@iﬁgﬁ%ﬁ& WltlBQﬁIghefr 36 thad gyt bh&USIypeptides

pressi on anal yI's _can be
prepent ﬁmﬂmdxnpy: amﬁerrmiuh eulcksidvipmesrhights agfinity, m%%prgéemﬂt least 10

tm:s%].hfsz%ﬁw P%/nbér %15 %.tlé)s? rfJTe ggﬁ gt %(?J%‘&g }H%l?&tdfﬁﬁﬁw \Won-s pecific

vari ous “sero
bmaﬁga&‘smsmmbtwﬁm lnecbebe bmlbrahbelf rb¢ tdrgeti pcdgtpetp@,de can be identified

recipitati passi ve,a i,nation, enzyne-linked
unf? e Yltéﬁ’tZF’BB&y %%i”%’ 't echni que and

radi oi munoassay technlques The . diagnostic use may
al so include the detection of nut at in en enous

Prefesnbly thp GspeciFieal b bimdinggligthds tsan dsowBeldien & Priligiiuorescent labels,
eni#&%sehl%l&ﬁ{aﬂ gsqgégé] C&ST, ﬁ%tt%ﬂw k&) TahbAdiverieRsses, or with

be syn by use” of &;s eS|zers ‘
labalced oMstragcdsp e.stlabelad deporderdanidlso Hor ebRIatnggnetie resonance

1még3$ e Lfgeag\ﬁ‘g}stg.é/gy Cg‘&ﬁ?é%f \éntg:%td q?elct e%}/ ayrérﬁa thci_ iron oxide or

lanfHa0liRS. FERPHIE (doafinednivkibih t@nygrdshys Wir SPHC (shipdé phetomemission

to those skilled in the art, inc]uding oagt | d
corppipted &M eRiaRh) COmTANY FsedTiidioRsy MERAF o AL 935" K6 24 %y, and

16d,ncl ude 32P, 1211, 35S, or the like. A probe Iabel ed
mnth a radioactive isotope can be constructed froma
DNA tenpl ate by a conventlonal nick translation

reacti on D{;Ia 0
In %‘%ﬁ?a%f??fgt{}ﬁ &éeﬁeg Vgnfi1 nﬂC "R%l'% R) %%ﬁ%a%ééégnpelﬁt coxf\tammlg dan igolated
nuc%i@ hicriSmbieetilieras atefihby abo(xrem_ﬁ:lmr a&/h%arﬂumhllchllm dﬂ*ﬁcﬂahaga:nmst at least
| uor escent c un e e m SO . ]
onq BPEH et SGURO GRS Pt Hiedfr By GREIPgHabs gFoF Bptys disease or o

disbf¥e ass%%?ﬂ x%tﬂvhﬁdbnﬁal ISQhaM SopbAligh. at one end and a
lotin label at the other end. The | abeled probe and

sanpl e can then be conbined in a hybridization buffer

Dla%%llﬁé 1f195 m%;é g urégse 'int s%?ﬁé@ﬁ)ﬁdléé Geili® gﬂﬁﬁﬁ’& nGg éﬂglte%%es of the

abdi&adentffmd gehdreor geha prazﬂluaignkagélfedaqgluugbbsﬂa@i aad/gr sﬂemﬁcaﬂje binding
ligands Qcta Igf elln% Ehf%é} tgereloue{ntdha%rx1lpa?yrr})eaggric‘rs as appropriate and known in the art.
The assays may be liquid phase assays as well as solid phase assays (i.e. with one or more
reagents immobilized on a support). The diagnostic kits may also include ligands directed

towards other molecules indicative of the disease to be diagnosed.

In another aspect, the invention relates to the use of an isolated nucleic acid molecule or a

nucleic acid expression vectors as defined above or of an antibody which is directed
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25 orthol ogs. "Ligands" binding specifically to said
pol ypepti des are known in the art. Such |igands

WO pbozsspr ot ei ns or pol ypepti des, for exanpl ePCT/EP2004/010311
intracel lul ar binding partners, antibodies, nolecular
affinity bodies, and small _mglecul es. Specifically
bi ndi ng |igands can be 30 identified by standard
screeni ng assays known in the art (see al so bel ow),

agafrﬁf a@%@%r&rﬁx e%\ﬁ@es t:mhpﬁsﬂi? kﬂ@eﬂuéfc%%‘é"’lﬁ:ﬁﬁé@ aﬁcwd i &)screening

romat ogr a speci bi ndi n oes
assayofor tleeidentification tanrénbarhetﬁnzamtmntqf omgsbat laglbitrﬂma@twatﬁ ghromatin
sepQk .activating the nolecule with which it interacts.
P 905/ 026388 - 33 PCT/ EP2004/ 010311 In a preferred
enbodlnent t he Ilgand |s an antlbody bi ndi ng
C|f|caII atlea 0 ri'n a ., . .
In aSR e rpecind derentign Suty e, o8 Ssfabioph e GRIRRGA S Fotein with o
seqféfeRhd B8 ddAbb eI RS@AIng A3Y egﬂ Yo flerd®aidsdriifathdt Rehibit or activate
pol ypeptide to be |dent|f|e (the target pol ypeptide)
chromgatiybsaparafion furing self daw%r&lvhtuﬁaﬁcfa@g/rr@ﬂ%}es may.also be used as
the sanple. Preferred is at
1u¥B§a§?%§&#gﬁ§gsﬁ%gﬁgr aPPrnlty, nore preferred at | east
times higher affinity, and nost preferred at | east
« mes hj,gher .affinjt spegci fi
S?r@er% S e Do M RRRL BEPL) SR (DAl gdiich allow to
ideREFy Y PERtandss, CptiQarl y egtttédtiab ddrudd) thae guhibétc al"l alc;trveteg chromatin
its size on_a Véstfrn bl ot. Preferab

by
scppien by saeryIlihragOf FUaHEEES: EREAR oAt cfccgrdipe i th present
1nv%§i¢ﬂra?§)cl%[httes 1B 8la 5 ¢ %@éﬁ'ﬁﬁané@fo? GlbRncbREDHabR- oF- blndmg to the

c-tag or t ke), radioactive isotopes,
nudlﬁldz h01d$ ahﬁmtlé%bsemrdﬁeer agtippdi¢sadedined abevwd r@&fﬁble libraries may,

d
for Btatigaiade Y B cohER gl PSRARNES o spBBeLnO):
super par amagnetic iron oxide or Ianthanides. For PET
TheshySHIBTIES b8t LORGLT APV SOTRIANTS “00¥t T ehbgpegation of
Subht@ﬁée'é d8afl hbid 8F adb&bhte LRPOBAN sé%ﬁ?étloﬁn& bihdGR- sad@ nubleic acids,

anot her aspect Ihe present invention relates to a
polme@gd@s peptides or ealihogliasi Bgﬁawlaﬂz,ouhar@@nhm éqlfetrss:thtqrwnmg assays

for gﬁ?\l%scggc grsuﬁg %SPS? ?Qx?\ﬁt%d acrggle c%%ro f &?Iﬂgénv‘gts) g ugspecuﬁed

congloanés fa@lWeIlhE hbﬂan/astd‘fcdrdgsagm&l ae rafreaadypkmjwrf ﬁrfatraa\ment of other

oS e B BG5S e 2B Bl oot

doséyél{g%%@n_l sol ated nucleic acid or am no acid sequences
t he

Suitable drugs include “interacting drugs”, i.e. drugs that bind to the polypeptides or
nucleic acids identified above. Such interacting drugs may either inhibit or activate the
molecule they are bound to. Examples for interacting substances are peptide nucleic acids
comprising sequences identified above, antisense RNAs, siRNAs, ribozymes, aptamers,
antibodies and molecular affinity bodies (CatchMabs, Netherlands). Such‘d.rugs may be
used according to any aspect of the present invention, including use for the manufacture of
medicaments and methods of treatment of proliferative diseases. It is known that such
interacting drugs can also be labeled and used as ligands for diagnosis of a disease

associated with chromatin separation during cell division.
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above identified genes or gene products, |abelled or
unl abel | ed, and/or specifically binding I|igands (e.g.
wa@pioshases) thereto and auxiliary reagents asPCT/EP2004/010311
appropriate and known in the art. The' assays may be
l'iquid phase assays as well_33s solid phase assays
(i.e. with one or nore reagents imobilized on a
support). The diagnostic kits may al so include |igands
directed 30 towards other nolecul es indicative of the
di sease to be diagnosed. I.n another aspect, the
Suiteblesateeningrasiaxs ete knoviha the et dforamainplsl it eprefiutddenebodiment of
| gcu c ress
the Giﬁéze t1 t% é%%e\?léngg%neg}#) agérarﬁ% L&gﬁé@ tl%ﬁ .Janqp %gr%tgltrlzc‘aélon of an
1nh1\i%r2cﬁQ)51/ d&ﬁﬁﬁSBmB@EﬁlEl?Rﬁ Mi@ﬁﬂ&labtwaés algamﬁh s@ardteasturing cell
one epti conprising a sequence as defined
d““ﬁHb I%% glggﬁ% WHEHPSassay for the identification
and characterlzatlon of drugs that inhibit or activate
chromatin separation. 5 In another aspect, the
i nwgnt iteasioanaticansof eonudigic geid mopleenlp @p@una@lelcp?@n@/m@asm vector
or protgei bove in a
cr beni g g o i L RO o B Oy, i B ¢ or
actbl)vatoaltmahom roet fhia Mpa:leﬁt 010 ihosiuongagisme bbtaﬂiedi ®i siep a) under

Such i nter.act ul es ma d.s

1 ganaeoparon BGhBe ik Sedelenth S ugas e or kva encoded
" Scr eemniyng cB&sdondia W%Q@ ﬂd:l m@ldi®adibef @ﬁep%@%thbﬂitﬁthb ip&Rence or in

relates to assays

ich allow.to subst ances,
part i c&beaalvsynfgﬁo@%ﬁtlp%ﬂt onf Gadidatn for %wﬁiﬂal r-oqr agdiypipEimolecule,
chr omati,n separ ation by scr eenl ng libraries of

substances. "Screening assay" according to the present

i ne@nt iaoalysis 94 the Chitoemtincseasistign in thesewldeaied icolt @r iceganism and
for su S i.n

aci ds. 51 op e RRASH Sel il PPadfelsh b o8 Gafth Seppration
above. SU|tabIe Ilbrarles nay, 15 for exanpl e,

i nclude smal |l nol gcul es, epti des ar )
TheaWWb??aP@émOlTﬁ@chhvéﬁﬁlﬁ %rna gss pt” ﬁlgfag%t? 3o RNA or siRNA

exple8id 1 Edi6A hiRAIBI0 ‘0€ét<l)rs daplekiBss@fifled, Polypeptides or proteins.
characterlzatlon of subs?ances that ‘inhibit or

activate chromatin separation or bind to said nucleic

Theggairn?fe(r: L?If g% )X},Qpet?{]sioqxeéect&%ﬂ{o ﬁix%grog cé}p %)f‘ H@sqio?ganlisné hereby may be

nvention 0 SCreenin
perfassal dy 2411 kaowdr tugsiorBation djrutgamsfm‘ymb gedhdeyues,f inebthdargg but not

. .characterize om |libgaries peci f.i ed nds

timifed o Sl PhosphiF dinshonipe MR O B P isdignk Hoancellhost

orgefn%&nst 8 IRt su@bbIetdeRs or Qig%ﬁﬁﬁ@&hat@lbvﬁ&’&&tﬂ@ﬁ%nqmﬁed cell
al so potential side-effects and therapeutical

divisippl prefsplly efosre impaiedkelsomatin Semuption |4 p@rtwghaﬂymefﬁy@d host
organﬁsl'ﬁ& % %Ctééégngréﬁ%% it ('ter;agshé%lgg)ﬁ?i den%)WP:aggeats o(%/egij%u%ﬂ Coﬁ" failures
durmgl t:eii dnhsmlg ideludiag m’egormtmﬂmparanm Biumar ccllss preéerebly memmalian,
more preferably human cells, in particalar human cell lines are also preferred host cells.
The expression vector may be any known vector that is suitable to allow the expression of
the nucleic acid sequence as defined above. Preferred expression vectors possess
expression cassettes comprising a promoter that allows an overexpression of the RNA,

peptide or polypeptide as defined above.
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nol ecul e they are bound to. Exanples for interacting

subst ances are peptide nucleic acids conprising
weemgaenses | dentified above, antisense RNAs, sPEMNBB2004/010311

ri bozynmes, aptaners, antibodies and nol ecular affinity

bodi es (CatchMabs, Netherlangs). Such drugs may be 30

used according to any aspect of the present invention,

i ncludi ng use for the nmanufacture of nedi canments and
ARFRONAITE] oL HERRBRRtaP veRbil Helont Sl Ph RESRER L b Bt of he
hostnellsusreltb s organgrardsre fautturid dg ribs preserceaofoitdezst @ne candidate of an-

. sociated with.chromatin.se ti . ' .
o RS S SBOEPAC TR R PAABL RS, 08 S e exprssion
pret%&:tib‘lyﬁltﬂeeo\fﬁe%@@éﬂsi&b? m&gwn%r%pﬁdew p'ftﬁyp"elllf]tﬁieaist deffned above. The
exanple, In a prererr e | nt. o the 1 nventi qn . -
oth PPN facoiiRTidR Hick IS HOR 5y R IHICeF fhe S5 uidiig conditions, but in

the SBRRACSELE Aldi@Re BF arPhibitBh Riab@¥atHmelRediet | vat or
nmol ecul e that inhibits or activates chromatin

separation during cell 5 divison conprises the
. foll ow n s Al nsf ' ! ' '
riff 8t 19 PSR el A0 FATRIL0 88 S BLP1afS Bt snor
celld#fisioas fabimse célyt @ shogtniseb thad hatdsén onlgaed snthelpyesence or in

the |C 'ls,etgllpé g)tf I& A @g g%a:s’p %Tg %2%4@;'? :fgﬁ rgn gﬁgiﬁ:)itglir gg\%{l tsaﬁﬁgggrahl%?e%ule are
detQYEN SXRERIMIO MuShtifidde TRR! JpRBbh &8 @kntBNALGH @@?Q@i pidferdably done
or corresponding to the nucleic acid of step (a)
by ting Hepsei fhiorereepreeardile Mierosaepy: prstiglary ée those gasep gdep the host
candi : NI " ; :
e, B8 B pR B MRS S o b
anabséd by ditredapwl flucvescenagamiBIM mivdoscopie ridisydetection /quantification step

i dentifjcation of,an inhibitor o ctl vat 0 e
may ﬁgfi#ﬁt‘ioﬁeg)é’ AR iR S paym @x@re esga\s{?3 S ﬁ IE}%/ee 1t that is suitable fo
analBE dh frliferAdR@sstart oofhe/ eki@hBlbE dell BMAi@r, mefNdly all kinds of
_expressing, vectors, but also to vectors expressing
micpessepia dehnigyespept i des or proteins. 20 The transfer of
t he expression vector into the host cell or host
or gani sm hereby nmay be erfornmed by all known _
In tnathsf prefatred rﬁrdvodimamtsftgctﬂcmn'tn@c mreitlepde Jor ithe | identidigation and

b not limted t | ci t ' .
chafiPips ey Bhib i Bofelly BAOBRRR R SRR B separation
durlif@\cel @ivabdn Bottadibreryasidss subkstancaaningmized gt follbwing steps:

detection of an inpaired cell division, preferably of
an inpaired chromatin separation. A particularly

pr e% er rethA0iphntAPe: P &Mk 3 Polypeplid RBAEBHyY & hildl€iciatid molecule
transl ucent body al'l ows an easy detection of failures
sequence as defined in above 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 labelling of the

recombinantly expressed polypeptide,
d) immobilizing the recombinantly expressed polypeptide to a solid phase,
€) contacting of at least one test substance with the immobilized polypeptide, -

f)  optionally one or more washing steps,
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during cell division, including chromatin separation.
Human cells, preferably mammalian, nore preferably
wheovarn2aed | s, in particular human cell 1ines aPEI/BP®04/010311

preferred host cells. The expression vector may be

any known vector that is suisyable to allow the

expression of the nucleic acid sequence as defined

above Preferred expression vectors possess 30
essde%tlﬁ%%ﬁeetﬁn %%:ﬁf'm 'a%'le&t %n@rteé%%ﬁgtaﬁ&atto ﬁ%llﬁl‘ﬁ?obﬂlzed
verex ression o de or pol ypepti

as defqm@dmab@aeﬂwVMh@ﬁ@B%G@éBS8 36 PCT/EP2004/010311

hodd cdTPHBEE" b il GrEdD LR TEPRHE S et il & gromati

host orsgpathissts are cultured in the presence of at

| east one candi date of an- inhibitor- or

activator-nol ecul e and under culture conditions that

all ow the expression, preferably the overexpression

of the RNA, peptide or polypeptide as defined above.
Sterheinsludesthe rmmbmmt expressioarnd tlecahaye identified pplypeptisde or of its

deﬂ';\:/%tlé u%se 2 sﬂﬂgl?rle e re%sgggsygéébié Ofa 18151?11 ﬁ‘b]%ﬂi%ﬂ tpééttralnglanon

or-
bacigibl ssgbesionpbreeshiavirks-baded yxpragd@r indnseapgalBpr i at e
i ncubation tinme/culture period the proliferation state
and/or cell divisions for host cells or host
organi snms that had been cultured in the presence or in

Sted B) &di@prves £2GS01SHor! 44 optiohABsSthe St eGhd baiafieatioalof 841d
i nhi bitor or an activator nol ecul e det ected or

rec%ﬁ@ﬂ@}tg/mxyreémqlme@g esTwitly appepRGate gﬁ)cgq:mlcal techniques that are
1hm?#@@55 bg@ﬁmaneéhl Lg preferably done by tinme |apse
u

orescence or n1croscopy, particularly in those
cases when the host organismis C. el egans or another
nostly transl ucent or gani smthat is available to be

|
Alte?:ﬁ%u%gge f\’/ (s)égex%ﬁ u%?&?&}? @gﬁ ﬁlsﬁ.{h‘éqligépﬁxges% o(‘frd%ﬁgeg%s of the
abobyidenyfial ﬂsrdypdpeldbswhmh cbmpmmttbe E>t1:&e§stomtcef safid pohepeatides as a
s ey B3 S0 B 51 B0 3 S

TheRé "taf-§dq@SERP condift G B ditRf]eokide @é’t?&ﬁ&{s tRAtetENgRed in frame'
enbodi nent, the screeni ﬁ met hod for the

cithpefierihe Nr- emitol tha Cateaminpbendithe eading eeicarpispiddarget gene.
L
whith bimaxlys @homepdlysapbide aums&mgannmellysaé hmtlﬂmeﬁ,cﬂalrtmhﬂar six or more

RSP SR SOPRb e R SS R KBl b ining proten,
andttﬁfp N ehié orROQVIE flefin BpdlOpdptide! Hoes2dt Merdl$ @d)rﬂbm@gyo&ypﬂ:ptldes

tlonaIIy urifying the reconbi nantly expresse
gq sgquences of SEQ ID No. 1 to 37, their naturally occuring homologs,
preferably ortholo gs, more preferably human orthologs, but also derivatives of these

pol&peptides, in particular fusion proteins or polypeptides comprising a tag-sequence.

These polypeptides, particularly those labelled by an appropriate tag-sequence (for
instance a His-tag or GST-tag), may be purified by standard affinity chromatography
protocols, in particular by using chromatography resins linked to anti-His-tag-antibodies or

to anti-GST-antibodies which are both commercially available. Alternatively, His-tagged
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Altegpatively ta tep whp of dalrebepsaiic' anfﬂmﬁi&s|
. use bf‘é}itll% 1'e§’Q (st %H?ﬁ@&bﬁfﬂe@fs&%ﬁ@é%ﬁbs tﬁﬁ@ﬁcg%é Qﬁ\;mécatlon

step (a), c) optionally labelling of the test

subst ances and/or |labelling of the reconbinantly
wezpsessesl pol ypeptide, d) inmmobilizing the  PCT/EP2004/010311

reconbi nantly expressed pol ypeptide to a solid phase,

30 e) contacting of at |easggone test substance with

the i mobilized pol ypeptide, f) optionally one or nore

washi ng steps, WD 2005/ 026388 PCT/ EP2004/ 010311 -37 Q)
moléelell@ahaynige fufiddibydhel Qfela‘té‘lﬁ"ﬁﬁity bﬁt@%{a’ctﬁgﬂ@ﬂyﬁﬁln Ni-ions.

subst ance to the inmmobilized peptid at the solid

t%%glpn’@‘@ggy njayyalso involve the

Step a P el Udes reconbi nant expressi on
step ath dwerecmblnalﬁlye@cpp@slswgmet genepns déscribal atdee i(steyt 2 )vare preferred
e, expression system in particular from
embggpym%<§ﬁh§@§%§fgéﬁgﬁnmn Atterial expressi on, or
bacul uvi rus-based expression in insect cells. 10 Step
b) conprises the isolation and optionally the :
subse flcatlo reconbin
In a5 BREeEr B e B BRI bR Randy B HbHeChy
incotREMMYNBIe8dibaAve okopek BFbY keabtidPwah PEAFES Ak ﬂltﬁﬁleécgnt
the art. 15 Alternatlvely, t hese screening asseﬁﬁp
comppulsi Akiernalivelner addificnally also dre r@@@mbla@mthe@imsse lypeptlde
Yisjgentified pol ypeptides which conprises the
expreSS|on of said polypeptides as a fusion protein
or as a nDdlfled protein, in partlcular as a protein
bearing a "tag" -sequence These "tag"-sequences
consist of .short nucle e sequences. t.hat  are at ed
In 7 B7 45 i@ R PR R R P E 5B Rl Ftid ARG
partiefilatlp €b1t @dt Higite@qo Qrt:hﬁfmﬁagtdpﬁﬁfegmt TheeqplidQ taM¥ONd Yhase is

therqﬁrga%%fag; Lo llg]i? X@g%%g%fg(gyﬁ%égr essed genes are

honDponpeptlde consi sting nerely of hIStIdineS,
particularly six or nore histidines, GST (glutathion
S-transf erase), myc, FLAG MBP (rml tose binding

In step ex eeq:zm)ildateacﬁ)@n@aﬂ) compouqql, thatapighlke a peientiad apgeraction partner of

the sawegc?ﬁﬁhéﬂgogggﬁtg%@ taséégl{ Zén% v g}?{hg%gf %‘Pﬂy ?gt%g_}lbrary)

is brotght into abntrctvwith the cmmiobdized polypgstide25 pref er abl y
ort hol ogs, nore preferably human orthol ogs, but al so
derivatives of these

ma

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
pérticular 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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pol ypeptides, in particular fusion proteins or
pol ypepti des conprising a tag-sequence. These
w@oioppssss des, particularly those |abelled by BCI/EP2004/010311
appropri ate tag-sequence (for instance a H s-tag or
GST-tag), may be purified Qyostandard affinity
chromat ography 30 protocols, in particular by using
chr omat ography resins linked to
anti-H s-tag-antibodies or to anti-GST-anti bodies
which are both commercially available. Aternatively,

In S{TIIB gtthae]gl %QX\D g%lgoqgélﬁ)%?ﬁtgh{ %érlgggtf) rﬂff@?%ﬂ' Q %c%va ion of

chm}ﬂa:tﬁrmpmgnam tnchi analgsidNor fumosonal Alshg bﬁlabd: peformicd abd:wdmg to any
use of ' abel - @£e0|f|c ntlbodles urlflcat

assqyeyStamSIoraVB ATt He Sultable aspavIHeY Bis epfiyion e gost cell or
hosPRLYRER T HRSoresPAES@EY BOhBESHYT abfidbe (Jd)‘ﬁﬁblv&n@atlon) of the
purificatio step of the reconbinantly expressed
mteta@tlggtmé@u@s andcafepreisph of chibownlin sensegiopjundertegaat sprise
H;podl ments of this aspect of the invention. In an -
I'onal - step c) the conpounds tested for
|nteract|on may be | abelled by incorporation of
radi oacti ve isotopes or by reaction with | um nescent
In a@bthet apeers tenhventionpelbtes so a Alctierdnfat 'theq:lrypamtlon of a pharmaceutical
addj tionally al so the reconbi nantly ]gresse

conp9FYiga pwherém 0 FPI9E T2 BEYAEY. of /g Qragfiypepafation is identified
ﬁ%”ﬁi tary &riRdl SHodveRithdstRE fnOadequate
aCC&ﬁs Bﬁﬂgsfethgxﬁg%tﬁﬁ%ﬁfﬁ%p?%ﬁtﬂﬁot% imted) to a 1
amcnmtsmdtf@gmdpm ite sipharareuidesd gPpeFiEeN-t he sol i d phase
is thereby preferably established by the generation
of coval ent bonds. 15 In step e) a candidate chem ca
Suitablepacthddd h)aztynﬂ’iegizb thce 1rﬂ1ﬂpitnre:mtdcti1fatbmmi€auleis ere kaowmar the art.

conéltl

e s rec 0 r.ac
For F3pmily PERRS BF DUSBIELFH Py S A P PRP e gxpression (sce
alsobsmm@ﬁ tanhm&esc&tﬁt&%bté%édl ﬁbﬁﬁhymmhial deZlehe@ ot yinephizeé animals.
20 an - optional - _step one or several washing

Smad} @pbecm cebpBmtlssied acc,%dlag Fea Inompreanig Paﬁ%fmfsmefhods
that strongly interact with the i nmmobilized
pol ypeptide remain bound to the solid (imobilized)
Adgynats@emountsstlefe tg phetmsceuti@ilpcticonveraausén t he
pol ypepti de and the specific conpound is detected, in
25 particular by nonitoring the anmount of | abe
Slmlila | & d gnIEbiSQCoradctigrator eyt be psolidedl Phase of avekcreening methods
ground | evel s, Such |nteract|$%8nolecules may be

desw&v@ ahm%mfowwgteﬁ%ta@%ﬁgflwm BHUTY

di agnostic purposes as described above.

Brief Description of the Drawings

Fig. 1 shows DIC microscopy images taken from time-lapse recording of the first two
rounds of cell division in C. elegans F1 progeny from FO an parent treated with

dsRNA (RNAI) directed against F55C5.4.
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WD 2005/ 026388 PCT/ EP2004/ 010311 -39 In step h) the
interacting nolecule is further analyzed for

WO pivslo2d38®HN or activation of chromatin separ aeCDRP2004/010311
Such anal ysis or functional assay can be perforned
according to any assay sysygmknown in the art. A
sui tabl e assay may include the cultivation of a host
cell or 5 host organismin the presence (test

Fig PN Shiw O i %béﬁ@%%q&&g@taﬁi%meamf t580% 40fnd % corresponding
interacting ol ecu e, ‘and coifpari son of chromatin
sepdwuatan@ntholgier t est and control conditions. In

) ot her ect, the invention relates.t .ho
Fig (o i p SRR S0 % TP e L B ey Sreb R PR first o
whergiiisaT delihdibistodlinQC. élegdn¥ #10progéni€ ROANEO ianparent treated with
separation is identified according to any of the :

scr s6RNAg(Rhbdhdlirsclad againgéd3déve, synt hesi zed in
Fig.ap eqHat g .anaaﬂﬂfée_t a?t:i(g :ggqlfeﬁﬁwiiéﬂrﬁglti & e3 @)Pﬁ@rdﬁﬁcﬁy th&&ponding

conmposi tion. Suitable nmethods to synthesize the
i nhihoitodegsor acti vator nol ecul es are known in the art.

. For e | e,' peptides . or lypept i .
Fie 5 o TR eBS R Bl PRURTERISE EARURE o e st oo
labO\tQﬁnds&fﬁ delnoﬁivﬁfgonci@rcblelegms&rmlp@gémp irotry BO iadieerent aedaked with
ines_or immuni-zed ani ma | nol ecul es can be
swt%%@é@@é@ﬂ@ﬁ%@ﬁ“iﬁ?ﬁ% organi ¢ synthesis
I:"igg.::?]?]tc hedws AR &iAADHRNS bBE@h&1T & RIGDIRSedl Balcbitesponding

ective amounts. 20" Simlarly, said inhibitor or
act iovdiologsmay be provi ded by any of the screening :

. t hods CE | f L '
ria L R ESET BB A AL i L o o st o
t he rBrms sfgslIFligisich shOwele@InE Fii progscy fpni Fgesareridesated with:

fromtine-l e.recordi.n e first two 30 rounds
of %Wi&ﬁ@&#%géﬁ%ﬁe‘g@%@pr ogeny from FO an

Fig PRI ebwk a8 &St Wcldseqd shdY al{dnbidh) ofli48EN BAI 2agal 16 orresponding
F55C5. 4. WD 2005/ 026388 -40 PCT/ EP2004/ 010311 Fig. 2

shom@nf@mqlmg aci d sequence alignment of F55C5.4 and
Re S 5058 P T O OL0R Ly S B G st v
t he rbimdst oft bl division in C. elegans F1 progeny from FO a parent treated with
dsRNA (RNAI) directed against Y110A7A.1a.

Fig. 10 shows an amino acid sequence alignment of Y110A7A.1a and its corresponding
human ortholog | ,

Fig. 11 shows DIC microscopy images taken from time-lapse recording of the first two
rounds of cell division in C. elegans F1 progeny from FO a parent treated with
dsRNA (RNAI) directed against W02D9.2.

Fig. 12 shows an amino acid sequence alignment of W02D9.2 and its corresponding
human homolog '

Fig. 13 shows DIC microscopy images taken from time-lapse recording of the first two
rounds of cell division in wild type untreated C. elegans.

Fig. 14 shows the remaining mRNA levels after RNAi treatment of HeLa cells. RNAi
treatment of HeLa cells with siRNAs directed against AAH12469, XP_166201.1,
NP _055032.1, NP_060230.2, XP_027054 and XP_058073.3, the Human

orthologs of C. elegans genes W02D9.2, Y110A7A.1a, C33D12.3, F55C5.4,
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rounds of cell division in C elegans F1 progeny from

FO a parent treated with 5 dsRNA (RNAi) directed
wWagasex3sC33D12. 3. Fig. 4 shows an anmino aci d BET/BERIW0€010311

al i gnnent of C33D12.3 and its correspondi ng honol ogs

Fig. 5 shows DI C microscopy,{ages taken from

time-lapse recording of the %rst two rounds of cell

?I vi sion i nhC el egans - F1 progeny from FO a par ent

re r : b NSfaci i

1onis 3 gnd deEolE? RN Al  RELRE ARG Nlcifc reduction 1o

al i grmeAtlewds mwnsz@n;mmdm cootrokisgadatciamplesor t hol ogs

Fig. 7_shows DIC t k

o eer bt A ri pPEER BN AR symplgpos. ot

di Vgééﬁ{?e béhtfel; &!ge@tﬁn-ie ivercegesly from FO a parent

treated wt dsRNA (RNAi ) directed _agaj nst .

Fig. Y48 Eh(B’VSlzhe sffgct "8 BhGvistemat ¥ cal, ol eisiig @poplosis rate, and
al i IS
o g U Rl @ o ponsine MR
ti madl @fpﬁﬁreaﬁed«xe]@h Wgrecséth@Ofl rst tvvo rounds of cell

? Ir \e“é)?@gfn \E%@ﬁgraggk,gzg%@ R&s ]gﬁ léll:t{’ écg}ndg A)p?&‘éé}ﬁ compared to

Y11 QAbard@corftidl; scd Qus. h%ﬁ@m‘@l@d iR, waitd., aﬁmmem;e
al i gnnment of YI'10A7A. 1a and its correspondl ng human

]E)rthol og F| g. 11 shovv(s]I DI C microscopy i mges taken
m.t.i t
The C@PWEH%/I 1‘31%?356 1151%‘&‘3{6 fh@garggenf tﬁgvreg’cég% ;Vl%ﬁrbgﬁn lf:d%é’xl'@a S 1@hiting the
sampaliceetb. treated with 25 dsRNA (RNAi ) directed agai nst
WO2D9. 2. Fig. 12 shows an amino acid sequence
al i gnnment of W02D9.2 and its corresponding human
EXAMPLRA : GeflerbnSHOnRNA ciolicui@gop RNAinxgesinteaken from
time-lapse recording of the first two rounds of cell .
dIh)VISI o‘ﬁn inwild type untreated C. elegans. 30 Fig. 14
irsf H@g‘ﬁeﬂc obfe @fdcaid BN¥AiplL wRnbf the gen
Firs f%}@ 121 %oéq%?{rﬂél\&% t eat?rélent of HeLa;[ celpl gy?ﬁth 7o Bene
of iateRINAs cdding a“t:gdn agigneandap-R EReGchnimuess Spigier pairs (gsre chosen to

023 ;
ylela&?{g[g pacizquﬁgl %Oél analfng (9% le XE a(g)ﬁggsgg ﬁggg%igljgé%@ & a IA®imum of
cod k186 ol genec3Biale: Ban FEGEEed, INWBIGT0 PEOR6 gggubsequent use of the
PCR product as a template for in vitro RNA transcription reactions from both DNA
strands, the T7 polymerase promoter sequence "TAATACGACTCACTATAGG" was

added to the 5' end of forward primers, and the T3 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 pl
TE. 1.0 pl of the PCR reaction was pipetted into each of two fresh tubes for 5 pl
transcription reactions using T3 and T7 RNA polymerases. The separate T3 and T7
transcription reactions were performed according to the manufacturer's instructions

(Ambion, Megascript kit), each diluted to 50 1l with RNase-free water and then combined.
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-41 PCT/ EP2004/ 010311 Y48E1B. 12 and K12D12. 2

respectively, results in the specific reduction to
worRNaotesel s bel ow 10% conpared to control treBtBEP2004/010311

sanmples. MRNA, remaining nNRNA | evel s (% of negative

control treated sanple); pasgp-ctrl., positive

control; neg. ctrl., negative control. 5 Fig. 15 shows

the effect of RNAI treatnent on cell proliferation,

TheARAREP HISAT Ha€, piafitbd msthSRNezhs@' ked ance@ldie: t6Othe manufacturer’s
graphi cal presentation, proliferation, apoptosis rate,

instgpggonafQiagen)nandeeltied iatel 4 Wtaleafd 39a4! af RN@G-free Br@f 50 1l of this
wasy Bcleﬁ hafetd EPGXQRJ%%OH fRG Q&@?ﬂl\ﬁé{% it 5 td M ﬂgﬁé(slmm citrate,

per cent dto untreate roI SCr.
pH §6r AR 6600t de: RNintves shnealed by dabto: at B8° T ar 10 min, and at 37°C

for 7 oM Bt e it AN Re e rE aRaSER b S e e 0.1-03
ng/dL. TEe pRIdatisIT thé PARRNACHYR| ecthbas 4l TRMAscENsRBH téﬁ@ﬂ&r& as well

15 First, oligonucleotide priner alr sequences wer
as the Idé%NédSReéleaﬁﬁfFrPfryn 98r % igarase geletoghenexamgped for quahty control

pur;% e frs%%&as? of Qigh@lg s'h%ﬂéhﬁg v&é%'a@&s%dw Qd'o‘ilm (;Blff in %el mobility with

niques. Prinmer palrs were chosén to

respectad soighe tended RNAg wahen rerast NGO 0erasbs gcﬂs codi ng
sequence, or a maxi mum of codi ng bases for genes
smal l er than 500 bases. In order to permt the

EXAMEER 2eNijetténsif dsRNA AnPpReistopiccissas a tenpl ate for
in vitro RNA transcription reactions from both DNA

strands, the T7 pol ymerase pronot er sequence

dsRNMé@%@I@ﬁ‘cﬁﬁT 1ﬁ’ﬂ@Sthe @ﬂﬁ?ﬁalt Sorlibe oP boﬁf‘gor%fds of wild-type

f or war d priners, an nerase pr onot éer
(N25@qtué rwemg WTAﬁ@@@h@W&M@Ghe waimalsl desiibeted tah Q0BT for 24 hrs.
Embrlygs 3 r%ec egtrcflg e@treh %?rlé%som\-/l\-gls nzéé[%dhfrﬁ{aﬁgsgng %ngl ed by ﬁlme -lapse
d1ff61‘dmnilI1ﬁfer1(ef&lngaazonﬁ5stC’aﬁd@merosMpyoforl\pﬁx_Biabtdeﬁémts in cell division

Ger man PCR reactions were perforned in _a vol . Of
Proggfsep, © %it‘frFPgT éqln&gpﬁyg]:yaéesea%q ) Pge"m)usbf (i::@onczy et al.,

DisRBREPST 83t §1|vi/s1c91 gro@es@,tes W the-oh¥ Rell 6M3e ﬁa%ﬂdnﬁ)ibcﬁﬁ@ 8l¥k4ns embryo
DNA tenpl ate. PCR products were Et OH

by prietippil easlyeis. Mgmw% 9209%%6t (@P%dﬂrre@@h (FEpeIEgentnembryos
o 28 Tl Bl 08, S, 557 1SR oy
fertitieatttn wmtd thsifiogr Tall atae TErRNAospibyn2 raddemnallingected worms were
recordad %o?tsﬁoggr gerxlldod-gcovering 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
on an agarose pad to observe the F1 embryogenesis in utero (Kirby et al., Dev. Biol. 142,
203-215 (1990)). The resolution achieved by viewing through the body wall does not equal
that achieved by observing dissected embryos, and only limited phenotypic analysis was

conducted in these cases.
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transcription reactions were perfornmed according to

the manufacturer's instructions (Anbion, Megascript
wapaop/0268xh diluted to 50 *I with RNase-free WetBEPRNG010311

t hen conbi ned. WO 2005/ 026388 PCT/ EP2004/ 010311 -42

The m xed RNA was purified_qung RNeasy kits according

to the manufacturer's instructions (Q agen), and

eluted into a total of 130 of RNase-free H20
Threg injerted wess ﬁr% alswtransfmef tek frqsil Seatssort B alr H(lmelon of the

K ) a t
o SR8 AR L SRRV AR e Sy v o
ster&@nmncolﬁl@oaﬁwx&?ﬁ@l ndeaificafioni for t}@qnemnbds af Fonawbe (s - L4's),

dsRNAs were neasured to be.in th nge o
as voeﬂlasothelr d@yqlopmrrgalp%twu efizee gy rfer%eie fﬁs@i%trseweredmp@ﬁféd again
for -grié F}éﬁ‘@s@nc'e o FPRRAS] ALWADNad BRE LVAAR body rrY(‘ﬁll)ﬂolo é’}saﬁMe presence of

species were run on 1% agarose gel's

F2 pwgeniyned for quality control purposes. Success of

doubl e strandi ng, was assessed by scoring shift in ge

mobility with respect to single stranded RNA, when

run _on non-denaturing gels. 10 EXAMPLE 2: InJ ections
Ewl%ﬁmc&waghem%ﬁgthag &legans gekF ISt i nj ect ed

bilaterally into the syncytial portion of both gonads

of wld-type (N2 strain) young adult hermaphrodites,
dsRa¥d we desigriedeing uiscﬂ:tska@beiﬁcaﬂy gRard the earebrion oflthe C. elegans gene

ey R AP AP S b a5 Sl 05 B moronic e
divisioheif efiere@aant §pasies.v THE ARRTIAO SRR ps/ynfrmlza@tlﬁnrurxel from PCR-
defects in cell division processes pturln %
amplifief yvikl type gerpanic FN A feagmsns of TG aer{eeg%g%éRe@e ollowing
prm%r peir vassée&t"mmceedrmcrﬁmc @reeqmctmm@emre/\"

st age Caenorhabditis el egans enb

mthMAATTéMC@W@A&TAAA@%AGA&Qﬂ?C&MA 'E@G@%@A‘l@sg@n)ward and

A S T e

henﬁﬁlﬂm)(ﬁtw rvrzdrmsafltker phémrtyplbl ecafseqmnmt bf thh eRN@rir tleﬁhient were
itional nj ected worns

st a os. from
docieed el POLSQlfe: B Tl BESToRt A IR i 8 o g, fme-lapse

dlff&léﬁtlﬁ ﬁﬁérfm(%&g BontfRE R@HCD ViglcYoschHSEmBRI Gbdfdings started ~20
docunentation for at least 5 injected worns in each

mingiep efteirienidization, philsdhe ferae pronselsrsissomphtingt ilsdmgietie divisions,

i hanges, as evidenced by their
unﬁfglgzléoe ltg{g)Fé’uct ul?lgp}?%snl teegrl ty during the dissection of

the injected animals. In order to overcone this

Limtation ecte s were not d|s ect e
Conyig] st Qe THHET LA IPORe: FoerEd Hp R R NA. Trclevant
dsRERN Fiafg oikb sHbrriueRbAG: e Ritfdh a%tﬁ@éi@ﬁh&ﬁ‘ca@ dsIQNA but the
mounted intact  on an agarose pad to observe the

nucksptdspoyerads irandom qeder-oln( tke diypregeny) of SLDB\rsoneplowonnsz@e 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
for the possibility of phenotypic deviations are listed and illustrated in Fig. 13. Briefly, the
antero-posterior polarity of the embryo is initially determined by the position of the male
pronucleus at the cortex, shortly after entry into the egg. This is accompanied by a clear,
coordinated flow of yolk granules through the central portion of the cytoplasm along the
embryo's longitudinal axis towards the male pronucleus, and a concomitant series of

cortical waves or ruffles progressing towards the anterior of the embryo. Shortly thereafter,
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30 203-215 (1990)). The resolution achieved by view ng

t hrough the body wall does not equal that achieved by
wobmsennuizsy) di ssected enbryos, and only |i m tedPCI/EP2004/010311

phenotypi ¢ anal ysis was conducted in these cases. WD

2005/ 026388 PCT/ EP2004/0103%1 -43 Three injected worns

were also transferred to 3 fresh plates 24 hrs after

injection of the dsRNA, and |left at 18C. Three days

I M, 4t ¢ ' . .. .
. th
the o7 ey Bale BB D IO G bl s gl in thei
meefing ytide thof pdsterioa e f(the embryd, £618)wed s a wentiatimg andgbtation of

devel opnent al . st age. .Three da after .th th I
the QPG R ROME PebeSan i S P Groorhs presing Dpuei $hithe slone
the &gbMBlsl lo@situdiRil kxioVefiad dynbigdioustirpilaboayofaleiptonaclear envelopes,
presence of _ F2 progeny.,  EXAMPLE 3: aracterization
the gleariy blp@.larém@g}wngﬁms iRty Sboﬁob%tg;w gatgp sligRr grovements
are %Egg{ﬁﬁﬁlgd ©9 aSdhehi %(if@%%ﬂl@%dﬁ%@ﬁ JfhBe ?59%%%1)91’&160501&,%116 the

. egans- gen Air, ereby testing its .
antefien spindle pold rewainsepproximatelyrstatfonarst This then desuls in an asymmetric

enbryomni.c cel Vi Si ' ' ' .
oo FRRRHAE S50 HEL T edF R R0 B 2 Wi
placeinesli b¥ plke getdRifietic Bihow agdemhsrathg tineqiblyGized gamhter cells: a
s A R B AR o A
L
towprds itha pesteriomcdfithateastlebefors wndergring amspnrappedod t wiation while re-

. Worns, I yRi sequ E e ' . .
R e S
insuﬁés??l&mythaf Pi nplastbedrendhiens divddésn gldnigmere @mbeyo's longitudinal axis,

ifferentiial interference contrast (DL.C).m croscopy.
oo P Bk T ARG oS00 T il R Blonousiy
with Bf {dgbzatl O hinhd bhid&Bf emal e pronucl eus is

conpléting its neiotic divisions, wuntil the 4 cell
stage, -30 mnutes later. Control worns were either

In tFQ te li Qﬁlﬁlﬁ{og qiég&hﬁl%ﬁ@&&fj witht Elillﬂ\ﬁz&,e v ﬁfl‘ltovglz%?}fg&aéy reproducible

Frel éva made of e sane nucl
pheatppass htel obseagedt [(Bigexpe Prommical ed®Mg, atditspiddée ZBrmation occur

nucl eqti des e in rgandomorder., In the .E r ogeny. of .
norBiff (it ol wbome e Bcarparat Sibspiply sl Re Rl fesulting
in a AR QINSH 0B TheRVERR YR h & 1§ Ebimid p WwusleD(Fi gar €., @ttt Kieads), both of

exhibit very limted,  variability, as %&s rved by DI C
whieh aregissenmed and pogly cedRledFigh d £, 9%?\@%@? i hiagysagpfgpattern emerges

o253 G 0 08 U L PR B i o
cytoditesis@oppittioni(dy lopglagoimy of the enbryo is initially
determ ned by the position of the nale

All observed phenotypes indicate a requirement for F55C5.4 gene function in chromatin
separation during mitosis. Since this function is essential to cell division throughout
metazoans, this gene and any homologs and derivatives thereof represent excellent tools
for use in the development of a wide range of therapeutics including anti-proliferative
agents. Analysis of the F55C5.4 gene sequence reveals a clear ortholog in human
(GenBank Accession No. NM_060230) which has had only a putative function in
embryogenesis and morphogenesis ascribed to it until now. There has been no information

linking the ortholog to cell division or to chromatin separation during cell division. Based
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30 pronucleus at the cortex, shortly after entry into
the egg. This is acconpanied by a clear, coordinated
wo bad/onf3ss/ol k granul es through the central porPCDRPD4/010311
the cytoplasm along the enbryo' s Iongitudinal axis
towards the nale pronucl eusygand a conconitant series
of cortical waves or ruffles progressing towards the
anterior of the enbryo. Shortly thereafter, WO
on thY %?ﬂ&ﬁ@l?%%}f’g%éf’%%ﬁf&é&%%t h n TeE 1804 SEMRIcRided that
pronucler undergo highly patterned m grations
thisrgeselihtdshijkély enbreies a pretetni wigh witivalent fumcihorsst igrdboomatil $eparation
. hof the enbryo, followed by a centration and rotation
I BYHaNY he pronucl ear pair and associ ated centrosones to
set up the future mtotic spindle along the enbryo's
| ongi tudi nal axis. After synchronous breakdown of the
EX@%&& He Shagasferizition ofshe Geelegany geperi i a3 it oti ¢
spindle is initially short, but then elongates. These
novements are acconpani ed by a slight posterior
dsRifis phadesigned apd usdieio spediBeallyrsilepserthip exprossion qfffhe £ elggans gene
by RaF bRy Rofi & RefoPE IR CPRaRRP LIRS, dunds of ambryonic cel
divipiosiih itbiRi mgtanfantdpecispidsBNG,. duas ispgthasizghmsetranilom PCR-amplified

. 1 el ophase, thereby vyieldng synmmet [i Pl ac nt. .
wildyfypg ls@n%wd%ﬁﬁé%%e@m Pgwe%%é??ﬂ) ]%e%%?nﬁt f?f@’cﬁ {hé Following primer
pairR8sluadd: YW TA ABAC CAMIT AC TATIAGG GTABG FABIG GG GATSIET TEC" with

P 1 blastonere, an ger anéerlor AB Dbl ast onere.

d |
AATTAACERT AL RAGAGBAAA THCAC@ARLSR) 135 ¢ Fuward  and
t | bt 1 L oall .
Gyl SRS e BTN R Y o
herhafpoditeuvelengoiTig ahg@rooypie neade@@neest af ithen MNiAi etreament were

m gr.at i to t anteri Pl cortex. w one of its ..
dOC‘&Hg‘P‘“F‘i a{]‘g&m}:"@n{]af%s ey I%iaﬂlioﬁﬁt}y i@JCC%eHS JHomEsy HSfpe  tifpe-lapse
diffEdnt] a5k QrERER et b&radi \DUES mcRiRgorh EERBBF Y Q'eé"ordinﬁs started ~20

| ongi tudi nal axis, 15 gerfendlcular to that of the AB

minpies gftenferidizatioe séile ke spigRYclgecisrcorplaiogitsipeigtiy divisions,

M adHNY: Lhutes behind AB. In the F1
umﬂé\{r?tglrly%g]sgéfg%hgjrdwkgl@ﬁ%é%lgd with dsRNA, the follow ng

hi ghly reproduci bl e phenotypes are observed (Fi-g. 1).

Pronucl ear neeting and spindle formation occur 20

In theoF Npdolgyny & @ntrd! wornB) thatHowe either rtoh énjedted)mairjected with irrelevant

esr B Sk b RS R0 BB by OB 8 BB were found
exhibftivBry BmftedvarRbIlBY 2 6EBkd bRTIIT Iﬁfcroswgﬁ%mdafemﬁﬂ @f FRgnple 3.
S).

and poorly visible (Fig. 1E, arrow hea The sane
pattern energes after the second round of division
(Fig. 1 F, G . Chromatin bridges can lead to .
In theiHluembiyos ofywerasnidgotedc withl @Rh%‘h the, follewdng highly repreducible
h 0 i ol . ' g
phe}@gg]%%.aig éﬁe/s%gveggﬁg ?’%%ﬁ%ﬁ cg]ﬂ Fig)?%?lll, ﬁhé ?eqfé%ﬁ{gerﬂfcleq Hay attached to
each other via a chromatin bridge, resulting in a tear-shaped appearance (Fig. 3 B to E).

This can result in a failure of cytokinesis completion (Fig. 3 F to H, arrows).

All observed phenotypes indicate a requirement for C33D12.3 gene function in chromatin
separation during mitosis. Since this function is essential to cell division throughout
metazoans, this gene and any homologs and derivatives thereof represent excellent tools

for use in the development of a wide range of therapeutics including anti-proliferative
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separation during mtosis. Since this function is
essential to cell division throughout netazoans, this
w@enws/ 0388 any honol ogs and derivatives ther eof PCT/EP2004/010311
represent excellent tools for use in the devel opnent
of a wi de range of therapeutggcs including
anti-proliferative 30 agents. Analysis of the F55C5.4
gene sequence reveals a clear ortholog in human
agehiSe RBANK s AT EES 88919 5 NELRBRE N asWhit v IR a3 oPRbYedn other
putative function in "embryogenesi s and nor phogenesi's
speeiss A pleeich of pmingracids Idvie 28h spetainadiopwdegynio human, mouse, and rat

g 0 I gn

porfsJufl TR sl Prc PO Roh Oty 0 o LB Eh28 g 003
NP ZBIQ53 D2 61388 RCTH & F240e16 § 03 1al Dréﬁ;phﬂatgfeﬁe Q)tbdh&:m?fkc}m 50-202 aa

hj sequence, co at th tein | evel
(et GSERER aig AT 1t Bt i HBITOR R rinEbee - aclegans
profefRtiRit havé B&n@@ﬁhé@écﬁﬁsmﬁu&&hhélgﬁoﬂeﬁls CHEQB®E Adlinformation linking

separation in humans 4: Characterization
thesgthoppdogs to splb o ene C33D12. 3 dsRNA was desi gned and

used to specifically silence the expression of the C

el egans gene by RNAi, thereby testing its functiona

EXéI 1t Sﬁmar?%engftl | §5%he T, R gégg&g@%g c cell

ronin "aZoan spe
synthesized in vitro froanCR anplified 10 wild type

dngﬁAgw]a% @%’%Aqq%%g?ﬁn%gt:oss[gg&ﬁgagss%gg%&w exgreegs?on oP tliw CCRIegans gene

RNANE A AASH NPT LEal Tl BE HeHE 2 Muhfs of embryonic cell
AA'fTAA CACTAAAGGAAAGCAAATTTCAGGAGCCGA" as forward

divigieg- inr e redtaznannmesies.r EBpalsRNe|wWas sghegizrpinygigo from PCR-
ampqﬂfeﬁf\ﬂnﬁ%ggggndlﬂﬂc%ﬁﬁﬁq’r gﬁ'fseﬁts%qlf&ltZD 1By @EPPEMh%%Ilowmg primer

enotypi ¢ consequences of
pairt wesaiulmht"TMEGGA@MWA@%Q@CE{AJT/&AGWATAG&P@(BSDA" with

PR o R G RBEA LT EATORRRGERA ooyt and

revEE fndreC FePeb@velpt ahbedsRRA whsNpuffied§ b8d injected into adult
ferilization, while the fenale pronucleus is

herrpenhsodits vpTss hie Fhprotylici enspdiiencegnof | the nRNA ¢ ipatment were
docBhB@Ed 743 Qo l’%&sll‘l HE R ?ﬁ)glaﬁ‘y t(ﬁemF dotdd gxg)%'ﬂk‘ %mg time-lapse
at were el

control™ worns Fnot I jecte
d1ffemmudt ederféretrel comtasy dIC) deRivicoph eEmée:eraJIracrorémgmtskarted ~20

St..two d on c cel
minflss aFo TR SERITG TSP TPy Bt Srelgine ymelgo divisions,
untibihgelrsstdtdpy, DICmidgésasieppy and described in Exanple 3.
In the F1 enbryos of worns injected with dsRNA the

foll owi ng highly reproduci ble 25 phenotypes are
observed (Fig. 3). After cell division, the re-formng
In the ) mosensegt eantat erms Baiwens ehererot iaiacted, o inieated ith irrelevant

dng"Ai, gkgs%ellﬁﬁa? ChideD8r iR st R8T RHRRE dmBRRAY &NBvibioh Ierdfound 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. 5). Three pronuclei are present (Fig. 5A, arrows), indicating
a defect in meiosis. After cell division the nuclei stay attached to each other via a
chromatin bridge, resulting in a tear-shaped appearance (Fig. 5C, D, arrows). Increased

cortical activity in the AB cell (Fig. SF, arrow). Division of the P1 cell is delayed (Fig. 5G, H).
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This can result in a failure of cytokinesis conpletion
(Fig. 3 Fto H arrows). Al observed phenotypes
WO pads024388 a requi renment for C33D12. 3 gene funcRCDRP1004/010311
chromatin 30 separation during mtosis. Since this
function is essential to celgb.division throughout
nmet azoans, this gene and any honol ogs and derivatives
t hereof represent excellent tools for use in the
devel opnment of a w de range of therapeutics including
anti-proliferative WO 2005/ 026388 PCT/ EP2004/ 010311 .
All odsrepgenivesotypefaingisate ofequitemasIpn 12Dy Aeese finstiee ithelgomatin

ool B4R} 554 100 SAORL AR B RBLerpBRE SR o giiion
throbgitoan , meersas, tid gead anf cdngs Bomologh eand ederivatibdsathietopf Kepresent

GenBank . accessi.on, No. NP055032,. . XP 109361, >, . .
exce(}@b@s%qs. forpss & the deyfoRpigRt elgy Wil HmBr 8? %ﬁneﬁﬁﬁewgludmg anti-
prolpeREYE %%&ﬁg Mmlys20sF 186 K3 20F2nBank safieasShaneiNled clear orthologs

There is honol o to many ot her el egans

i AAF474ﬁ§§' _ C. )
in hpmar EPerBank s casasien NeetPt 3) gk LkosprilacieigaRank Accession No.
. T g . : e
AAPIRER), Pereg B0 Rph ol LD BRI Bike SRR on
of the C. elegans gene K12D12.2 10 dsRNA was desi gned
and used to specifically silence the expression of the
EXLAMHLE gadhagedierizdiionRifAhe C. BRgaiygdneY48K]1B.15
functional involvenent in the first 2 rounds of
enbryonic cell division. in this netazoan speci es.
dsRIDEwES FY8 308 M8 ShEGHCAIR ViehéeOtht eRpRebidf oA 0. Elefshs gene
° 'Ig pe genonic DNAbfragng%ts of Klﬁgg 12. 2. For Bihs g

t
by B, thdseby ptiaitn§mstionabanvplvegaant inydhs fugdgrounds of embryonic cell

B Y e Y

ampdifidd wikligps eepomiveDNA fregpect i ¥UPEIFHE. HaRKa RER, the following

i R TR CEM o PR roarrror
with ¥ AA TR COOTEC ACTAAMESGAAAMA TIAKAGGEBGGBARRE aklforward and

progeny of injected worns, using tine-I|apse. 20, .
revegief fRsizaEs:i APSPPAVERT erlbpcasRNAL Wast prafied, andr wageldy into  adult

herr%?;?&%ﬁter Gh2nd] \?\J/]%I;%I éfl?{]otetﬁ?c '&)lee(gjeﬂégseﬁf aht SRNAi treatment were

I zat'l on, emal e pronucleus is _ _
documenédtZ2dnboutsslateei ot ithe dfilvpsigems of imrctdd woemd, vsihg time-lapse

.St . 23.0 m nutes In the Fl ogen .
GHGHRT ST, PR bTe] CRRTORGD | B eatodioctings started ~20
minitel eféelrikition] Hhab eNafdmalprodaEBUs istddgpieingUtsaneiotic divisions,
events of the first two rounds of enbryonic cell
untibithg el stager e rpameestaieex hi bit very |imited
variability, as observed by DI C m croscopy and
descri bed in Exanple 3.

In the F1 progeny of control worms that were either not injected, or injected 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. 7). After cell division, the re-forming nuclei stay connected
via a chromatin bridge, which resulis in failure of cytokinesis completion (Fig. 7A-D,

arrow heads). The cleavage furrow regresses completely and a tetrapolar spindle is formed
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In the FI enbryos of worns injected with dsRNA, the
follow ng highly reproduci ble phenotypes are observed
w@ Ei0g/02d3%8 Three pronucl ei are present (Fig. S5PCT/EP2004/010311
arrows), indicating 30 a defect in neiosis. After cell
di vision the nuclei stay atygched to each other via a
chromatin bridge, resulting in a tear-shaped
appearance (Fig. 5C, D, arrows). Increased cortical
(F1%’?“7E|- atrﬁévd ﬁbaﬁ@e Oﬁﬁ)tﬁ@éoﬁne( é@g&ga@cﬁl isaHrFeRMl, mhliVIS ké’xg'oﬁh%res form
) he P1 cell i1s delayed (Fi H. WO 2005/026388
in ali@wsmwgé@ﬂamwmad bser ved phenotypes indicate
a requirement for Ki12D12.2 gene function in chromatin
separation duri ng neiosis and mtosis. Since this
All s{égvtzeg &)ﬁgncﬁy%eqséﬁgcg e?ﬁt a gé 2 1reﬁ§n%fg)ﬁ§:4§bgﬁa1% oé%gg %l%\}:?#ﬁ in chromatm
sepdrhgdie dfirifie priesentSibcee fde | fhentiont Bobssedtl tosell dividien throughout

devel opment of _a wi_de range .o therap ut| s includ
metaEaans, tHis ANt apgeny élog@éﬁssandﬁe{?gwelyegt freph EpicEptcaltent tools

for (9?6‘?11 SRAYSRRPuIAS of %V%ﬁieeﬁngé 4 rthéi‘ﬁﬁéﬂlﬁb@ %cludﬂ% RHABSoliferative

GenBank Accessi on No and Dr osophi
agel@’c@eﬁ%mﬂs AE dlees YH8R1RIG 2 geAAFsamsg hasrpestealefl 2 hgman gene showing

s1gnit(u5 %&R&Eﬁkégﬂ r@a‘iﬂ(oﬁc@e\éﬁl LE}QJ) O?Cfl\? 025?:95)6‘ "ﬁlre}eb ?_J, @IS functional

aracterlza I on el’egans gene
info¥iABiciBivhRatils RMAhisdsnade pegeied and used to specifically
silence the expression of the C. el egans gene by
RNAi, thereby testing its functi onal involvenment in
t he flrst 2 rounds, of enbr c cell I Vi ninthis
EXMPJz%gnCQﬁ’&qt@ézaﬁPﬁé’ d&?{ ﬁ@ioégg‘ fan vitro
fromPCR 15 anplified wild type genom c DNA fragnents

of Y48E1B.12. For the PCR, the follow ng pr| mer pair
dsRiNefs wandesigned amhnsacATOAGTATF amethOSmrTssoNEdhg £ Tdveans gene

T
o S A AT ST RS oo o

diviwes iputhisf inethzo@ndpeaigsecilihd dsRINA awehs| syntimsized phr vttot fom PCR-

s D Do BPETDD LA FEHERH 0. HIt et U1 Thdhfollowing

pm:tﬂ{r;ibgﬁ"'Was Qfed: f"IT A%H@(CMUIEGA@TFATFAGCBTT@OA&ZEFFECGTGAAAAACTCG"
d erential interference contrast { M Crosco

witE%A?EAA&,Q@'&CA@ZST AAABCHS CAGATR @éGAG" as forward and
revefrfer rrr}i I?&EI 9&?6%6&}’3 tl“ﬁg HEERRA € wRE OBHﬁfti@qJS 1?{? %Jected into adult

otic divisions,
henﬁﬁpi:g@hte— &Q)rm nathes phmoeyplc 2<5mkequbims Faf ghe gléNyu ofreatment were
contr re t her no

doofiRPUE o PR o citetiinF T BORON, o HENGG] GPEPScydRg gimelapse

diff@Entid intdrfefdnck Weort@UNADIOS 1LIRYSY&IY. CE®Blo Bédbkdihgn started ~20
were found to exhibit very limted Varl?bl|lt as

mingiss eftcislgriigationcviile ﬂlafs@aws BRaueeLcs icppglsting Eséarﬁﬁptéc givisions,
unumltzﬂb%u'éﬂa ﬁ'ﬁ?royrﬁﬁlu%fsl ms injected with dsRNA, the

I'ow ng~-hi ghl'y reproduci bl e

In the F1 progeny of control worms that were either not injected, or injected 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. 9). After cell division, the re-forming nuclei stay attached to
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30 phenotypes are observed (Fig. 7). After cell
division, the re-formng nuclei stay connected via a
W@ boosied3ss bri dge, which results in failure of PCT/EP2004/010311
cytoki nesis conmpletion (Fig. 7A-D, arrow heads). The
cl eavage furrow regresses cogpletely and a tetrapol ar
spindle is formed WO 2005/ 026388 PCT/ EP2004/ 010311 -48
(Fig. 7E-F, arrow heads). Chronpbsonme segregation is
the %feiflt%at @t%[exnw 'é%ﬁm‘ﬁﬁ‘ﬁNBgI@g@s(lng’r% -0, Nl 1RLAS! MG small
H, arrow heads observed phenoty
kmymmﬁt@ﬂ@ﬁannﬁqurﬁwemxtﬁmndbﬂﬁﬂmasﬂﬁgQ@hé?ﬁunwﬂw@ﬁ94n
chromatin 5 separation during mtosis. Since' this
function is essential to cell division throughout

tazo ene and any._hoi no rivati
Al sPEER ispp Bt BSBEUE § aRiregind Tof oF (L8 417h 4@ Ko in
chrieme efpaRiion tfuriag Whelesik ang Qm@cﬁsui Py fimstibmed v@bitial to cell
anti-proliferative ents. IyS|s of the Y48ELB,
divigenethsengheric chig e | Belicas %“’%ﬁhé‘%g %ﬂvaﬂves thereof
repros @i xLARAE tHATTHOIYe ﬁﬁﬂ@%’ésl@ﬁﬁ@ﬁsbpﬁ Wte PMbe of therapeutics

027054). There is no functi onal i nformation

incladiag| aﬁi-prohﬁaratmq ggetmaﬁnglevﬁe otﬂmvﬁLlEOzﬂA la gene sequence has
rac Y4

e8] SHEE bABLPE T B oo e E08e S, PR e s no
fundthﬁaﬁmﬁfrﬁﬁﬁbmmvai)ﬁableffer Besecdrtgdds. gene 15 by RNAI,

thereby testing its functional involvenent in the

first 2 rounds of enbryonic cell divisionin this

net azoan speC| es. The dsRNA was synthesized in vitro
EXANGEBERC h&ﬁ?ﬂt?miﬁh’%flt&epyﬁ@g@’éﬁ%%ec WBRROt2r agnent s of

YI 10A7A.la. For the PCR, the followng primer pair

was used: " TAATACGACTCACTATAGGTGCAGITCGTGAAAAACTCG!
dsRINA wa$ designed o TeAICT Apedirapadaraciacamraim e tha €. elegans gene

by Igﬁﬁ\'(ﬁfl%ggy ges% O% i€ nc’ég%ﬁ : n\j%zeée?neéﬁ @%Cﬁrk V%e{(%nd HPembryomc cell

* divibiehmaphio Ghdt@ow) fsfiﬁclesTh G hehdsRN A pives epiibatusdnimesitof from PCR-

eSS V18 o SOEP S B4 pRHES b2\ i

palrdwﬁi qE&nt W@lAMtE@Mﬂf@NWAM@MWC(A@@TG@A@@GAGE’AGAT" with
Enbryo recordin s starte -20 mnu

"AXTEAACEETIACT GMGB%T@%AA&Q@@ﬁA@" as forward and

s GETRLGHLDS LIS g FIRUE 998, g et o o

hermaptirodite weorns. tThet phmoﬂ!ymctdfm]SeqlthGsn jofcthedRNGyi treatment were
i njec i th rele n dsRNA, the.cellul ar events
ookt F4 fotrs, [err i Tor DERERY oifi GG WUFRBRSFgRE tmelapse
dlffai%ﬁ@alf QHAErERe @e@hfabt Y(DVEY YimickdEch®d Faibt d;ablrbctdr&mgas@tarted ~20
observed by DI C m croscopy and descri be n Exa
minggs after ferilization, while the female pronucleus is completing its melotlc divisions,

until the 4 cell stage, ~30 minutes later.

In the F1 progeny of control worms that were either not injected, or injected 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. 11). Jerky migration of the male pronucleus towards the
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In the F1 enbryos of worns injected with dsRNA, the
follow ng highly reproduci ble phenotypes are observed
W@ Biogi02338 After cell division, the re-fornm ngPCEP®D4/010311
stay attached to WO 2005/ 026388 PCT/ EP2004/ 010311 -49
the central cortex via a chrsgmatin bridge. (Fig. 9A-C
arrow heads). Mulitiple small karyoneres are forned
after the next round of mtosis (Fig. 9D-F, arrow
femQ | p9b '
RRU3k: Ly PIRICH o) RHERRRY PRSrd Bl Bulel 8yl AR via o
ohr@e@imlaudwnreeulﬂnggl we¢lonned eppgamncodiig. 1 1§-RcaTamheads). The same
' ' (o) d u
Paﬁ%ﬁ%@%g%s%ﬁ%{ ﬁmlsezhee% %12135031 n(fﬁé Jﬁﬁ da\ﬁkﬁtesgeéltrs] Eﬁ%‘e ?Iﬁ\%gi ATTOW heads).
t hereof represent excellent tool s for use in the
. devel opnent of a wi de range of therapeutics including _
All abédrvedt ienbBhad indecatege fdqgireABad §68 IVB0ZIH9.2 ReneYfiulkAGA\irl dhromatin
gene sequence has revealed a clear orthol og i.n hunﬁ
Sepa(réééﬁ’séﬁ’l%ng\@&f‘é%%’l gRd ttostay Stes s funehign s jessepgal g cell division

throlé%alr\ﬁt' ﬁ@@%odn@f BEOBEhO RN A Vil ﬁ&h@lo@? rath@e?Rfaﬁl}éshﬂle%aﬁ represent

Char acteri zati on C. el egans gene

eXOQAMDQWkS ﬁgmﬁm\é@ dpwslogment <afh@| wu@femng@ of fecipetrged ingluding anti-
prolﬁlﬁi*&%% %ﬁ&?g Bﬁﬁ?ys%sc?f’ B8 IV?BZI?@? &%ne %%ﬁ‘&‘%# %Q@eale%%l?&f orthologs

I hvol venent
in Dirb@phils :ﬁ@e@atﬂmmlssmﬁn HobAR#Si 61 Deind imah(GenBank Ah¢ess10n No.

an _spgecies. The, dsRNA nt heS| zed i n
AT AR CRnd DR P P o arat | (e RaR A pagibe36ss) and
Sac€ardM@yded cérevistle (BemBarlN& cdeRbib® Wd) PP '0& T@S) T-Hyré isWRSinformation

used: " TAATACGACTCACTATAGGT TTCAGCTGGAGCAGGAGAT" with
regarding fieacortidasaARe dp sARGREATEGA RS dOGIEAG' as

forward and 20 reverse priners, respectively. The

dsRNA was purified, and injected into adult
EXAMETED B BdotbeolMor identifiing floertiongbethaogs boethec gsecies

the RNAI treatnment were docunented 24 hours later in-

the F1 progeny of injected wornms, using tinme-|apse
To Gddnki€y efttioddgoubt el e[u:&"on@lﬂﬁargagfoc(e@lr@) Wik Clise8C am- identified

Enbryo recordln s started -20 mnutes after
homplols 2EHG @mdmpﬁquenqeﬁ dhemselyes Prsnutelps BLAST searches. If the

ongfn%fr@l Qlte}gﬁﬂ ﬂr&l%mr@éso L g?ﬂtﬁieﬁ' lPﬂ?B'L_,ﬁ prMFMth ahr%eva‘fuégf ]]ess than

mnutes Ia ogeny of contro
107 mlnmdltﬂlﬁted\/\hmolegtwgr detited rgseet edthobyg. i Hiee BIeASTM sehrch was

pertpli §ifdbe sEohyhne G b oR RN oo Gy £ attomasive

, paraﬁieEHrbfolr idexttifidation tofchon@dlbgduis| gdngs caf b ser pﬁderbafgeDbfl sequence

idenfi 5% 108 RS 3 RTBETEA N OLSPRAIED e hompBptigecne. Afte
the HIASY $BRMOMIGCHRIpRted, multiple sequence ahgnment is performed using
appropriate software (for example, CLUSTALW) and a neighbor joining phylogenétic tree
is generated. Any person skilled in the art can identify the human ortholog from a
phylogenetic tree. Essentially, the human sequence that is separated on the tree by a single

speciation event or most closely related on the tree is likely to be an ortholog.
EXAMPLE 10: Effects of RNAi treatment in human cells

Design and synthesis of siRNAs



phenot ypes are observed (Fig. 11). Jerky mgration of

the mal e pronucl eus towards the WO 2005/ 026388
weonsarae04/ 010311 -50 female ' (Fig. 11A, B).PEE/EPR2004/010311

cell division, the re-form ng nuclei stay connected

via a chromatin bridge, resuglting in a deforned

appearance (Fig. 11 C D, arrow heads). The sane

pattern energes after the next division in the AB

For dReapdrheteld Burhmi lls kbt dbliblaktlel e@eiFerindRWAls (siRNAs) of 21
observed phenot %ﬁ)es i ndicate a requirenent for W?2D9, 2

baseseive longHie tGoBTISAL G rao it hih COSepia FATPISAICRIGEY SeUsRroEnd 2 bases
' §S [ kSl QN 14S [ bi
oo B e A R FAU LR8Pt Ambion
Inc.hansginpgsxantiSder i vati ves thereof represent excellent
Th tfolgl S. form%@e in the devel(?_pmsnt of a wi de range of
%R ?‘ﬁlﬁglﬂl SPRLTTE W&rea}lﬁ? - proliferative agents.

Anal ysis of the W?2D9.2 gene sequence has reveal ed
clear orthologs. 10 in Dro [ A '
scroRSIC B PA ARG hunan ORI ORI LA C N ARG T 5

AAHL2469) , and homol ogsTiCAUTEBACEARNBATK ASGEESS on
No. NP_115688) and Saccharonyces cerevisiae (GenBank

Accession No. NP_011688). There is no information

I.e i se orthol ogs~gr '(ﬁg(?U ' g in
pos%lg??g f({/igls)lhg%’ 15 EXANP%I_EG%A(%?g?‘OCO P%’\r@j?gg%tq ylgng
proliferatihz csld hudedrmatigys i3rGHCARICTISPEICIAAA T GdeALIA-H

ort hol ogous genes, the foll ow ng procedure was used:
The identified honologous am no acid sequences

Aatihesgel ves were used fors-BoA8TUSEaAhESAUAUCOATT-3
original C elegans protein was (re-)identified by a
BLAST hit with an e-vér@ECGﬁG%éé\q HAYRAYHCEU-phe

identified honol og was defined as an orthol og. The
BLAST search was perforned with the default
XP dac2det ers and the | ow CoGPAGABAAGAUSUYRAGATTT-3

homol ogous genes can Beot e TR BAQUGHARE e
identity. Over 100 residues, a sequence identity of
30% defi nes a honol ogous gene. After h LAST rch
NP j0550%hpl et ed, mul tiple ée%@&%céﬁ%‘ﬁé@&égéﬁ?md
using 25 appropriat e softwesedduruesaTRheAGFALW
y

and a nei ghbor joining p ogenetic tree 1is
generated. Any person skilled in the art can identify

t n ortholog from [ .
NP@?%%#?ZI ly, the human 55239@1%% aA‘fngtsde‘%g?theTJ (3)n
the tree by a single 3sQECCAUCHUENBENIGUIGUOEA S osel y

related on the tree is likely to be an orthol og. 30
EXAMPLE 10: Effects of RNAi treatment in human cells

XP gn and synthesis of sGEWACHOURAGEORERRIUATT-3
PCT/ EP2004/ 010311
3-GTCCGUGGAAGACGACGGAAU-5

XP_058073.3 5-GGUUUGGGCAGUGAAAAACTT-3
3-CTCCAAACCCGUCACUUUUUG-5

Transfection
Hela cells were treated with siRNAs at a final concentration of 100nM using a lipofection

based transfection protocol.
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-51 For all experinents in human cells short double
stranded interfering RNAs (si RNAs) of 21 bases in

wo eqogos3sgonpri sed of a 19 bp core of conpl enePCHER2004/010311
sequence and 2 bases overhang at the 3' end, were
desi gned by Ceni x and chem.cglly synthesized by Anbion
Inc., Austin, Texas, USA. 5 The follow ng si RNA
sequences were used: scranbl ed negative contro

24 B-REAGIEIISAAUACGKRTTE-Bere %ee%ﬁ%&%@%ﬁ@@% j of 6,000
10 positive control (PCNA, 5- GGAGAAAGUUUCAGACUAUTT-

Ceﬂﬁ/ liferati ng cell nuclear antigen)

on SRR RS R B s e 10

stock5oXPIRMNGS 204s il Bte CRABAGAAGA UAK]MEAMQEMT(ISVmogen Inc.), and 0.4 pl

Oh%of%g%ﬁ%) GEJ&A&%%%%I%VI SVQes;e dlluted with 2.4 pl of Opti-MEM.

F or-cEfF@@@EﬁmMMﬂAbM%ﬁﬂdn§Wfé é&@gf?rﬁxgd and incubated for 20 min at RT.
5- GGUAGAAAAAACACAAAUGTT- 3 - CTCCAUCUUUUUUGUGUUUAC- 5
Culpe ypedygmowas 5@1@@@@9@&&@9@%@ plf fresh medium (DMEM,

i ST SIS I RER o o g G4 o
inc®@te?|1raa At dan ohousiet G pt ef freshmmediuty, sapdemented waihFNAS, fetal calf
serfh oy 408, SFROFFLR BBt B0 6ot P o "
PCT/ EP2004/ 010311 -52 24 h before transfection, Hela
ez‘%%{y%zovi\ie |Sflgi}ecg&ge evelr}yygq?t\ggt}téﬂ{?el 1%}‘ ?DSCRa} RaT lg’E’R)SI ty of

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: 5.5pul 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
primers for 18S rRNA. Amplification signals from different gene specific samples were
normalized using the reference values on 18S rRNA for these respective samples, and

compared to samples from control (scrambled siRNA from Ambion Inc.) treated cells.

Proliferation assay

In order to quantify the number of living cells after RNAi treatment, ATP levels were
measured 72h after transfection using the ATPlite assay (Perkin Elmer). Cells were
extracted and treated according to the manufacturer’s instructions. Luminescence read out
was performed on a Victor 2 multi label reader (Perkin Elmer). For graphical presentation

purposes the proliferation of untreated cells was set to 100.

Apoptosis assay
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On the day of transfection, the transfection m x was
prepared as follows: 1 |1 of a 10 M stock of siRNA was
waldoansdssvi th 16 | of Opti-MEM (I nvitrogen | ncPQT/ER20d4/010311

0.4 1 5 Aigofectam ne transfection reagent
(I'nvitrogen) were diluted wth 2.4 pl of Opti-VMEM For
conpl ex formation, both solutions were gently m xed
and incubated for 20 mn at RT. Culture nedi umwas

The &FBRVETHrb grafinidiecetialchth iaRN 80tréat&@f cdils @fdie TR HINd %ers after

I nvitrogen) were added, followed by addition of 20 gl
trangfectiqnasingctheoRasiese 36kispecifie fiorqmgitip fsey Apodne o Promega,
i 0
folkf&xéltﬁgl%é N a?gfalctuﬁ’ sreSfr En%ﬁﬁmgﬁg.a d %W%ﬁeg%ﬁgg"\%r% (l%t to{ 2 multi
label meadleat(Perkinf BmaB- F@ pophisal msmtmqmapmtpnsasf thsi apepmsrsgrate of

RNA was extracted from RNAI
treated cells using Invisorb kits (Invitek GrbH,

Berlin), and cDNA was produced with ABI TagMan reverse
Mitofis Indegr(d) i ption reagents (Applied Biosystems, USA).
Pho%ﬂﬁo%%ttbn%%&%n {56 ARPME 28 WIeBhsidertd® hél%ﬁﬂk%ﬁni‘f&‘ise appearing in

% ntitative real-time PCR was perforne
earlyigiophaseriad fglappasking dupne tabemiase. 5lsklg mﬁmmof@ymsme microscopy,

mltoga%r%ﬁ 3 C%%\}egl%g %é/o%y ishrcFque)él %ﬁélgllgu £ oﬁ] %ﬁ@ h%tone%—h antibody,

detestpé biy faisaitdTRIpsiesoense 1abellddmseshdayy antlrno&jaatl on | n a
RNt B S SR TGOkt sBhre g Flsgang potoe

Celld 3886 wasPQCwHRSIESS and Fxeli o8I 4% Baﬁqghhél%hﬁd‘é P80 min at RT,

gene specific reaction, a second, reference reaction

follqnéﬁsl by ﬁnrf:@ waglashw DR S mlsewerg sheny peypraahidised ead bigked in the
pr esEiIVOf fO’At'%J IT!rlftd CRUI0BNLG LINBKR fhf %'1 flth%rsﬁ?%] as remgved and

Speci fi¢c sanp N és were - hor u3|ng re eren
anti v]%ﬁasp]so d’ﬂfnst:bas HRNAndwse mhe&éorraésqmmbbdiw eleamolGSs , CalhdBignalling

co ardto anpl es .from contral cr anbl
TectiRARS s s B B o iR S0 150k o PR T Eblgy et Y three
WasKHsd\ﬁﬁh PBSY [B“@ﬂﬁbﬂ’eyndrh Gf PHOREHigfonk I1Y3 N®eli&l heclaf Bkt anti mouse
r eat nent evel s were neasured 72h after

antlhqdar{é ﬂrSQQ} icappled F%életmé“mﬁ& (Moleaiay Rrplgsk s prified i a solution
supp%ér?ed"’%ﬁl Oeﬁ(tl.'i i eHa ng %rcﬁ%ﬁﬁinda‘f gﬁéﬁjﬂﬂﬁofeo &1Hfdro%hlonde),

manufacturer's | truc Lum nescence read ou
FluovmlrpTé’r mdmé‘dolanular P/iqbb@rfOQ dﬁmmon dlasibhugleiaddter (Rmbkiion for 2
o AR 880 SLEF ol SR ¥l APRER 0 st
mlclampcgyswm@slayom 2005 @2639M2BGE BR300 BAN3 blmiBAum of 6

images/well. Metamorph-HCS image processing software was used to determine the

: un’ff‘lfq?élﬁlgﬁ@?ﬁ% atr]&)ll@?tlve RT- PCR (gRT-PCR) 48 hours after

numbers of mitotic and overall nuclei. The Mitotic Index resembles the fraction of mitotic
over all nuclei in a given cell population. For graphical presentation purposes the MI of

untreated cells was set to 100.

Effects of RNAi treatment

As shown in Fig. 15, RNAI{ treatment of HeLa cells using an siRNA directed against
AAH12469, the human ortholog of C. elegans gene W(02D9.2, results in a significant
increase in the rate of apoptosis compared to control treated cells. RNAi treatment of HeLa

cells using an siRNA directed against XP_166201.1, the human ortholog of C. elegans
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The | evel s of progranmed cell death in RNAi treated
cells were determ ned 72 hours after transfection,

W@ 300892438 Caspase 3/7 specific fluoronetric aBGHEP2004/010311
ApoOne by Pronega, follow ng the manufacturer's
instructions. Read out was-peérforned on a Victor 2
multi | abel reader (Perkin Elner). For graphical
presentati on purposes the apoptosis rate of untreated

geniéa ﬁ’f 1“8?%81' a$ ﬁe_tsult@inl@QS%MeHl?iéioﬁfdfhﬁs_éB@r&l%l)fgor_l and a 2fold increase in

1osphoryl ati on at serin 0 i stone is ,

the Miipdic dadecommarad tﬁﬁPR“@f”ﬁ%f%ﬂ%,m}igb%%imﬁ’@t ¢fHel@gelly using an

siRIRACRARER AAthsONPADPRARIN %edllﬂrhﬁgmtﬂ%l&? BRSe eleblsNgbne C33D12.3,
I mrunof | uor escence mcroscopy, to mTtotic célls can

restife in evebtledneygasarinithe rasa o€ dpbptasis agd @h increase of the Mitotic Index

hospho:- hi st.o Nt {0e det .S Ui :
conBpO3RAe B P PO N L HE B Ao A gt
agaige] N8 _060230.2ywiel humar osleslpy of ICatcbgane penesk Hi0%et rusiltagn a 50%
the foll ow ng. protocol: |1s were washed with PBS 0
redugfian 19heerdl LKA el &:%feﬁﬁﬁ‘lcﬁéﬁ%/&é thoragPingnqpigsispand @ 60%

decleQdd BVWBE NeYott @ 8x Vi@i%fl&r%d% hntRBSreateRl defis VIENA hidGent of Hela
penneabi | i sed and bl ocked in the 15 presence of 0.1%

cellypsing an XIRMOH dingeted aeBad XRr023054vithe hommen eibelpa af Snelegans gene
. 0 i P ' .

o L TR 0 R DTBR BN U { TS erease i e e

of dpeplosis| agipasyd twasoracliétatmt] @ellsli RMALdreatherit : ofSefaoreld using an

. . t, RT, fgll t i-th. PBS. F
sirR e Pe sk GaPHTRp ot BireTogen HERMIPEaL L IeBr gBee12D12.2,
resu@Blin a TOUSRducdhiod edly plolif&@idn corappbed doairél eestedrdalior
568 (Mol ecul ar Probes) was added in a solution 20

suppl enented with 0.5 ghnl Dapi

(4', 6-di am di no- 2- phenyl i ndol e, di hydrochl ori de),

FI ubr oPur eTM grade, WMol ecul ar Probes) for detection of
all nuclei. After incubation for 2 hours at RT, cells
were washed four tines and i mages were taken using an
automated m croscopy system (D scovery-1, Universa

I maging Inc.), acquiring a mninmumof 6 inmages/well.
Met anor ph- HCS i nage processing software was used to
determ ne the 25 nunbers of mtotic and overal

nuclei. The Mtotic Index resenbles the fraction of
mtotic over all nuclei in a given cell population.
For graphical presentation purposes the M of
untreated cells was set to 100. Effects of RNA
treatnment 30 As shown in Fig. 15, RNA treatnent of
HeLa cells using an si RNA directed agai nst AAH12469,
the human orthol og of C. el egans gene W2D9. 2, results
in asignificant increase in the rate of apoptosis
conpared to control treated cells. RNA treatnent of
HeLa cells using an si RNA directed agai nst
XP_166201.1, the human orthol og of C. el egans
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WD 2005/ 026388 PCT/ EP2004/ 010311 -54 gene Y110AT7A. la,
results in a 25%reduction of cell proliferation and a

wWQb@ba2d38er ease in the Mtotic | ndex conpar edP@DEP2004/010311

control treated cells. RNAI treatnment of HelLa cells
using an si RNA directed agaisnst NP 055032.1, the
human orthol og of C. el egans gene C33D12.3, results
in a subtle increase in the rate of apoptosis and an
increase of the Mtotic Index 5 conpared to contro
treated cells. RNAI treatnment of HelLa cells using an
Si RNA directed against NP060230. 2, the human orthol og
of C. elegans gene F55C5.4, results in a 50%
reduction of cell proliferation, a 2.5fold increase in
the rate of apoptosis and Glaa@% decrease in the
Mtotic Index conpared to control treated cells. RNAI
treatment of HeLa «cells using an si RNA directed

. agaristiseXdi0A/ R6htedt Meldie adid mslebidb @gn@tisicg hedenscid molecule

gene i 0 Y48E1B. 12, results in a 80%reduction of cel
pr ovith aseaueBse Seitated fage e AR ebscquencet FRISISERE O of
apopt osi s conpared to control treated cells. RNAi

treatment of HelLa cells using an si RNA directed
agai) nte XpledE80Y S:qBenaeh prasemtedh i ERIPRYO 021,83, blkdans?, 11, 13,

gene 7 % reduction of cell
prol i ﬁf@?%? CGZ‘ps%gl’%? %303§on7t9r ol treated cells. WO

200/ M&S&cﬂdqﬁa%@%&iﬁ@ﬁolyﬁ@tﬂeaﬁm eshibit albeguese identity
of an |ié£ated nucle| aci d

| i ‘
nucl eféthdbe grotein gaeAds b‘)(natmlcg’o% Eéﬁ@g&g& F“Iég)lt g%“tﬁ?aﬁE%S % over

.the g1 gl Pestfues GRYBP GBRNCRBE %b&&ﬂaﬁ& 1ﬁfa co’iﬂzpdté}ealm&ﬁée@f&l using the

aci d sequences presented in
5. 7 Bo.ASTHsequaice anglyss prog?amwﬁhzs e-vajue ofg mpst foss

SZeqtuB%ceg %%l %{:I%lcaa%!i(gmt%?e%ﬂﬁg %ﬁﬁc}?{ﬁ%%gjg ¢ of hybndlﬁmg with the

poI pep a5 T ha a sequence
t he pnmtlemnac&mcmdkedulbg/ vat]m lsedpmincesacd)mieg@ondmgilmg(ét) oora)b) under
of at st 2%.960ver O resi dues and/ or which are

det ecP 4015,p éneéib‘}Pbe@rg SI'&§ " Sear ch using the BLAST

eﬂfé@mﬁﬁ@is&’%écﬁ;eﬁ&@@@%f%é fqaéhces ¥eddfiacoin @y, (BPst (c),
10- 15 c) sequences of nucleic acid nol ecul es which

aréﬂcﬁﬁ@@ﬂ@séf@ﬁyﬁhﬂﬁ)@ﬂﬁb with the nucleic acid
dtzcw)@cﬁe i e CRANRN GRS 31?1% T RSRORAIRNGA L & (Rd a?xﬁ(sjérﬁ% Lor sense

condi tions of nediumor high stringenc
ant|sémsﬂxmepueummdm@taayyqfﬂmhgﬁ@eqweﬁ@b negkinde), {mep), (d), or
in (ahﬁ.(b) or (c),

for the manufacture of a medicament for the inhibition of chromatin separation.

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-strand and an antisense-RNA-
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e) fragnents of (a), (b), (c) or (d), 20 f)
doubl e- stranded RNA or single-stranded RNA in the

wW@niosesi38e or sense direction correspondi ng tRPCEHEP2004/010311

t he sequences as defined in (a), (b), (c), (d), or

(e). for the manufacture of. g nedi cament for the

i nhibition of chromatin separation. 25 2. The use
according to claim1, wherein the isolated nucleic

aci GraiBLBGsH BiteIBRbAGESNs, WBleln ddth BN Llstg, RNRpBAdAIR from the
sequence correspondlng to any of the sequences

accoheli hag a lengthaif 4P 1o 3Boudeotiiee use according to claim

1, wherein the nucleic acid nolecule is contained in

at least one nucleic acid expression vector which is

. capHid weakcadogiioidigm B veudih ehe stidleindeid RblAeute iecattsined in at

conprising a sense-RNA-strand and an .anti sense- RNA VO
205%?%%@8%“%‘?/%&51266%@1‘@3 Y§Ctos GOIMPHSIAG &)ty expression cassette

Sui doakdifing AREi ddcRAS .ackh 86@ésPofBRE B WIeSInBE®NA -strand under the
i ndependently fromthe other, has a length of 19 to )
31 wupkef ¢ fiey pramotenand,s capnd erpioigon Gatspi eamtaining the nucleic
whes.6f Qofrgsg)oﬂﬁliﬁ eﬂocthgcéngsémle-%\lﬂ}\vestﬂaﬁd Ql%?&a't}féegoﬂn%l Yf a second
5 l'east 'one nucPei c acid expression vector conprising

a fprombteexpr essi on cassette contai ning the nucleic

acid corresponding to the sense-RNA-strand under the

control of a first pronpter and a second expression

. CasgRiise aeestiRightoNthiinlhE WHeediR itlhe magtéidl abidImEI8OABHN Sghtdifed in at

t he anti sense- RNA-strand under the control of a second
pr deast epnie poclsic pgid l%]éfe&%%r‘fﬁc?ﬁ’@ EQMPISANGN A PSR, Ccassette

thecoﬂté%}ie% Cih@ChehifR! £54 | QreSpdrRHRln e &néé-méa%@éénd and the

one nuclerc acid expression vector conprising .
ex pnisgiseR NAastend vnder dirg eintiiohgf & peomotet Eiadingdd @ single-stranded

cor. pondi to, the sense- RNA-stra th .
ontPSARECHE b WIS OBF e SRR, RE ¥ieonipoise eepable of
| egdiniggtatbask-Sbldgd stestioapai@setinge. RNA- nol ecul e and

wherei n the single-stranded RNA-nol ecul e i s capabl e of
form ng a back-fol ded stem| oop-structure. 6. The use

. gc CesB9cdRdidR Yo Sy & AAAR 230 150 wherdMEIRIRN £&6Hnd, independently

NA-strand, i ndeperdent | fromthe other, has a
| erfrsmon thefother, has 2Bngthroé 26 tabl.yreffrably efx20pp 22 nucleotides.

nucl eot i des.

The use according to any of claims 2 to 5, wherein each RNA-strand, independently

from the other, has a length of 26 to 28, preferably of 27 nucleotides.

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. 22, 24, 2, 4, 6, 8, 10, 12, 14, 16, 18, 20,
26, 28, 30, 32, 34, 36, 38;
. (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),

for the manufacture of a medicament for the inhibition of chromatin separation.
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20 7. The use according to any of clains 2 to 5,
wherei n each RNA-strand, independently fromthe

wordven2e3Bms a | ength of 26 to 28, preferably oPCREP2004/010311

9.

nucl eoti des. 8. The use of a an isolated peptide or
pol ypepti de conprising a pepd7de or pol ypeptide 25
Wi th a sequence selected fromthe group consisting of:
(a) a sequence as disclosed in SEQ ID NO 22, 24, 2,
4, 6, 8, 10, 12, 14, 16, 18, 20, 26, 28, 30, 32, 34,

36, e nece.t.hat exhi bit sequence. .
e TEE b oo BRI PR BherfRhetbne? s oRREE emipy polypeptice
( ?) with asdeqhen@s tas Hgﬁﬂédolf ) Ylgﬂe}iﬁloi?fc;retﬁé di(ag)ﬁfacﬁlﬁé of % aggaRAent for the
of the.sequences defined in (a) or , for the

rranl??‘g’érl“ﬂﬂ CE]FOIBa%%ﬁP@Ei‘H@?ﬂ for the inhibition of

chromatin separation. WO 2005/ 026388 PCT/ EP2004/ 010311

-57 9. The use of an anti body which is directed

10.agalkes tisqecqosdisg torrmypedelpies drtopd| yhepin the mediciment is for the

11

Zegg@g@gﬁgapgﬁg% ﬁﬁehﬂeﬁlain18 for the manufacture of

e"*F ki bi ti on of chromatin
separation. 5 10. The use according to.any of clains 1
.therapy of a

to wher ei n..t he dic nt is for_the )
‘pr oﬁ?ﬁf 5, AgCpRIiRE o Alum 10, Wf??fsmu@é di3ea8¢ a4t SeTonaYCTesteRpsis or a

10, netbBEEE Nidcns:, the 9884 iﬁl%f&%l? NR(S6tddC Hof U $rflp Bonsisting of
10 neopl astjc disease, the latter preferably Sel cteg

fr olwmﬁemgfl@us CERB icalonrgnest, ovayiam hear and rgats samser.,

col on cancer, ovarian cancer and breast cancer. 12.

The use of an isolated nucleic acid nol ecul e

12.confhré séengf an nsmdbied muvabdid avidt holeculs eguenismgs & lecleidacid with a

13.

fromthe gro f sequences. consisting of: 15 a) the
nucgieegr e foet Bl e Al srsac roadias R, 21, 23,
1, 3, 5, 7, 9 11, 13, 15, 17, 19, 25, 27, 29, 31,
33, 35, 37; .b) nucleic acid sequences encodin

pol ) péisrnugleic aqidpeaugpaasipresantsd quSHRD lﬁ@nal,tzﬁ? Lik:t5h 7, 9, 11, 13,
of ot Teqet 25" 0 ousr ” DooT00 st dues. ands or ahi ch-
ar &)detdeit sl desdgnerces enpedieg paliydentides dlnat lexbidiiing s¢duence identity
Et’;\ts-rygtﬁgﬁee Br% Sty ’é&é&’d%‘d %yparr? {e?cngciw aéc%r(?igg % \e{)aétu 5 lggst % % 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 10,
¢) 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) RNA sequences corresponding to any of the sequences as defined in (a), (b),
©), (@, or (),

for the manufacture of a medicament for the activation of chromatin separation.

The use of a an isolated peptide or polypeptide comprising a peptide or polypeptide

with a sequence selected from the group consisting of:
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c) sequences of nucleic acid nolecules which are
capabl e of hybridizing with the nucleic acid

woriosoed3es W th sequences correspondi ng to (a)POIEPp4/010311

14.

15.

16.

17.

18.

under conditions of mediumor high stringency, 25 d)
the antisense-sequence of agy_of the sequences as
defined in (a), (b) or (c), &e) fragnents of (a), (b),
(c) or (d), f) RNA sequences correspondi ng to any of
the sequences as defined in (a), (b), (c), (d), or
(e), 30 for the manufacture of a nedicament for the
act(pvasdquenasfas dlisctosed imSEQIREOI 8%.2413, 4, Th &, Usd2014.d6, 18, 20,
an is ige gﬁ %1 ré% %)g pol ypepti de conprising a
pept i t ypeptide wth a sequence sel ected from
t heby ﬁomuemm tisit | ax@itofs. aV@qﬁ&QE/ 2§ 8with any of the sequences
PCT/ EP2004/ 010(’%%1 -58 S&ag L{) nce. as disclosed in 4
SEQ | BEaqesling 5o () of atleas) 2 (%O‘éef resjduesq 4 16, 18, 20,
26,2 @raodnts 3¢ thedquetles @inel M {az of@gjuence t hat
exhlblts a sequenceé identity w any of the sequences
5 according to (a) of at |east 25 % over 100 residues,
(c
R N I U S A
of chromatin separation. 10 14. The use of an anti body

his direc ai.nst_ at | east on epti de .
pol @15 5% ol bRy e %waéﬁe%teégg%%t 2h sabt o gieaiidh & pobypoptide
t heyifrBsREHddTR Rfinéd ﬁﬁahﬁ@m thé MarkufRturd oF wleédl@ﬂqe@i for the
chronatln separation. 15. The use according to any of
c| arlinatiop of ehromatipsenasstion: he nedi cament is for the 15
treatment of a di sease characterized by increased
apoptosis, growh retardation, or slowed wound
he&lhiemge a&@rdiAgrtecﬁnyajfeaimimo]rﬁ o M, ngheieinitho maddéchment is for the

| ei c d .ol ec t.ide,
e ShF dEpEr TRGIFTRE G g Seah SraLrig Bp Bpretgation, o
NUGloRied vafund healgcul es or nucl ei ¢ aC| d expression
vectors as defined in any of clains 1 to 7, b) a
peptide or polypeptide conprising a sequence as
def I :
oo RGickef @hilifing Gb BRI RS, BHRES boBbepide
or antibody selected from the group consisting of

a) nucleic acid molecules or nucleic acid expression vectors as defined in any
of claims 1 to 7,
b) apeptide or polypeptide comprising a sequence as defined in claim 8,

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

(b).

The use of an isolated nucleic acid molecule comprising a sequence as defined in
claim 1 or the use of a ligand binding specifically at least one polypeptide
comprising a seqﬁence as defined in claim 8 for the in vitro diagnosis of a

proliferative disease or a disease associated with abnormal chromatin separation.

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.
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25 17. The use of an isolated nucleic acid nol ecul e
conprising a sequence as defined in claiml or the

waie®s026388 | i gand bi ndi ng specifically at | eastPONEP2004/010311

19.

20.

21.

22.

23.

pol ypepti de conprising a sequence as defined in claim

8 for the in vitro diagnosisgof a proliferative

di sease or a di sease associated w th abnor nal

chromatin separation. 30 18. The use according to

claim 17, wherein the disease is coronary restenosis

or a_ neoplastic disease, the |atter preferably

sePediegnoshie kihconeining ap isolnied Budleig agifl molperin @ﬁéeﬁnedng claim 1

cancEr e 9505 S Ehn K Al B B PErod R FeGPiidoge actincd in

di algmn§t fioc thel itn Vitmtda'azigmiomig ofin prelbfesdttiod dweaseedica diseabe associated
f%aﬁgeas dinclaiml or 2 and/or a |igand
3013?3118 gglﬁégﬁ’aﬁ%tfonat | east one pol ypeptide as.
def| ned in claim8 for the in vitro diagnosis of a

proliferative disease or a disease associated 5 wth

abhBE Heg Olcr isplatedmuslsianad matecubpor affrenypdeic geidgypression vector
i sl @des

exgér ess?gnﬁwv cdt)fgcrlﬁgﬂsoh ﬁﬂif ined |a§ﬁ%(§1g)}' ‘Qlfue}g Is’:ga(?h%té%qtggm%t at least
or owrf pElppeptite bodlpnm@meqse@ﬁmedbﬁme@@aﬂam 84 4 wagening assay

§°|r %%E?tﬁﬁcgggg (Iéug allresulztgxg% glon fg H*ug(,: %Eah?t( énhl tc bi&S qlva{é chromatin

|daaphtahbﬁat| on and char acterization of drugs that
inhibit or activate chromatin separation. 21. The use
of a polypeptide with a sequence as defined in claim8
| NTRe §&F cﬁ%%di‘%oe%ﬁﬁ@%ﬂhfaoé'eqhéﬁc% a8 QLAY 19“0% g Hlaé screemng assay
i nhibi't or "activate chromatin separation 22.

A fxigentimge dmghthat inbibit preactiviain pﬁfour@amsoparatm
characterization of an inhibitor or an activator

nol ecul e that inhibits or activates chromatin

S epakaichian mithod (rake idegiificaion and @hpiabisiiggiontte an inhibitor or an

following steps; a).transformation of, a nucleic acid
m?féwaﬁOé%@iech%beﬁ 8}’%’1"56? fetRiss @E@Wﬁm\fsm%ﬁmn ng cell divison

defdmgskin h@@Ml&{,m lslhg® 1 to 7 into a host cell or
host orgaf’ﬂtl sm g @PI vation of the host cell or host

or@ani tgaﬁsgbﬁ@tm@ Qf amug]teg)pacgg mgiagsle 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 chromatin separation in the cultivated cell or organism and

thereby identification of an inhibitor or activator of chromatin separation.

‘A screening method for the identification and characterization of an interacting
molecule that inhibits or activates chromatin separation 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,
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conditions that allow the overexpression of the
pol ypepti de or RNA encoded by or corresponding to the

woewseasaci d of step a) either in the presenckCDEP10N4/010311

24.

25.

t he absence of at |east one candidate for an

i nhibitor- or activator-nol.ggule, and c) analysis of

the chromatin separation in the cultivated cell or

or gani sm and ther eby identification of an inhibitor

or Bt ij¥Ahe, of i A StcOMbindBtly eépresse@poliypeptide of
nethod for t ﬁﬁ%t?ﬁﬁ%agﬁgﬁ and charact%rﬁ%atlog W?Q)

an int éi@dﬂ,ng 30 nolecule that inhibits or activates
chromatin se atlonfromallbrary of test

subyt armpéisndonebélingof thiéest snbistanicercpngfas gabelling of the
reco"b'Q&ﬁﬁ%Xmﬁﬁﬂ&%ﬁ%&%%)3ﬂﬁﬁh¥9ept'de encoded by a

nucl ei ¢ “aci cée’as defined inclaim1l

- A e
S Y W T

Iabelll of the reconblnant expressed pol ypepti de,
| rgenHl D2 ORI PEERS ?J‘ﬁﬁﬁt ly expressed

poI peptlde tQ hase, e) contac

| e dﬁ: f@gfhegng(gl{légg e df leastiong t@sﬁﬁg%t | ng%&e immobilized

pol ype HRptid b) thO RS PRBLE Ym@ne or nore washing steps,
g) det tlnglthe |nd|ngsof the at | east one test

t a

el o TRl A for REBHDREE Lt Alioh DFyiE Gt
[ nh| b| tsepmaimn activation of chromatin separation. 24.
A nethod for the preparation of a pharmaceutica
conmposi tion wherein the an i nhi bitor or activator of
chr omat epar ati on entjfied rding.to claim
5o Snato 36 B pieaenlin of F BHESE AP e i et the an
f oripibad.est ddﬁ'i/@toﬁopbl%ﬂiﬁﬁﬁ Wépagalon 6 adigied ia6dbrdidp to flaim 22 or
met hod for the preparation of a pharmaceutica

cordfesiynibepizothene pepqupie amoutthh %ﬁi t ormylatedc intg o gphargpcentical
chr eparation is provided according to claim 22
orcggg%ég gnd formul ated into a pharmaceutica

composi tion.

A method for the preparation of a pharmaceutical composition wherein the an
inhibitor or activator of chromatin separation is provided according to claim 22 or -

23 and formulated into a pharmaceutical composition.



