WO 2005/ 026359 PCT/ EP2004/ 010307 The use of eukaryotic
genes affecting spindle formati on or m crotubul e

wo mvsieand during cell division for diagnosi s BOTEP2004/010307
treatnment of proliferative di seases The present
invention relates to the use of agents interfering
Wth mtotic spindle ("spindle") formation or
m crotubul e function during cell division for the
treatnment of diseases, especially proliferative
di seases. Metazoan cell division (mtosis) consists.
of an extrenely conplex, highly regulated set of
cellular processes which nust be tightly co-ordinated,

BRE [5Eht b Tk <o LORE i MRAOLESh b8 B fuhP unciion

d augimhﬁg celktivision Refdisgmosismidhesanpne o pedifesutiveldiwares
to cause a wi de range of so-called proliferative

di seases, including all forns of cancer: Since cel
division Tepresents one of the Tew, 11 not t(he only
cellular process that is common to the aetiol ogy of

all fornms of cancer, its specific inhibition has |ong

Thqbeﬁ%gsre{r}eco‘%g 58d fﬁﬁ s& oﬁrﬂ%{ { :%% qu” ?1%&%%1%09% e}fh %Rz?% 'rﬁltonc spindle

(“spigleYniEedtias o@riﬁlcﬁj‘tulidh@ filfsion pimnﬂgswhlgdnflimsé@r ‘(b)b treatment of
.chenot her peut j.c agents, screening attenpts to find
disepscy. G¥RFGleEN PERIHERHES {185k s cl ass have been
underm ned by the strong inherent tendency of such
screens to identify agents that target a single
Merzottesal] divisin (oritosi) bersists pbary eraneady complesy pighly regulated set of
crotubule h [ yt 0
el RerSr Rl TRl PR R PEELEE pleBipMifed, and loscly
mofegee datorddr. to ehdkm‘éah&l botres daivayadf, celiolae neaterids éo daughter cells.

Delipi i B PR 3 bRl ehb it et el b R titrative
d1s<9ci‘sest Rl Bt estnsi R asifch 6hhiee SaUEe™ionty }f)l%ﬁlérits 6r&bb<§{| thé few, if not
0

drugs. Perhaps the best known exanple a hi
the onlycesdlstanprenses thatds spagiondo drarptiolsy of a Jermas Oﬁ %afrr; js specific

mh{b%tltffﬁels 1&?%1?&11 rg&%fﬂ %]é %@%&?&rﬁe@i Gerle \g?e%;)\éﬁuc ngglolnt s -

a
cab ee een serio
dlfflcultles in determ ning an adequat e dosi ng reglnen

Arbinggy fisfi® RS BRI R gF o Srftieis, BRS i classes of
ched R 7588 %ﬁﬁﬁr /sgi%gﬁﬁé/aﬁéﬁﬁt@ fo fidd Wﬁ'&ﬁ'ﬁ% Bsididatdstiy this class have

reactions characterised b%/ spnea and hypot ensj on
beenemglpmwgd byehe neerg mhaiey} sadenry, olagh geiveralq Wegfily agents that

tar,%rtt %]ﬁ%fg{%o ot E]!n?tnp'b ?é kirGR libdoflbRies, the primary

i's a m ni stered after pretreatnent
cytw'kletetai od¢rhemds heedsid dfer nfititial splireﬁ@ tfimmtion raadeclmmumommj segregation.

P R T {1 T

dividigd olnfe b GeAtwinth PRtdfGBtespRAE HMst obie ﬁmﬁ/&h@d shie effects caused
i nsertion of a pacenmaker. %)'axol can
by anti-tubulin drugs. ,

Perhaps the best known example of a highly successful anti-neoplastic drug that targets
tubulin is paclitaxel, and its marketed derivative, Taxol. Its applicability has indeed been
seriously limited by difficulties in determining an adequate dosing regimen due to a range

of problematic side effects. Taxol treatment has resulted in anaphylaxis and severe
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cause fetal harmor fetal, death in pregnant wonen.
Furthernore, admnistration is comonly acconpani ed
whgoosmedsycar di a, | ypotension, flushing, skin rBEUEPINE010307
and shortness-of-breath (mlgd dyspnea). Reasons for
these strong side-effects may“be that since tubulin
does not onIy play an essential role in spindle
ni fi can ol.es

yRERE LGP Traio SREE AR Pika s S fHplhsion redbiring treatment

. angie8&KL | Bt @BngeINRH ki Giiadn d-4% bF E@ @dtdinalinidal @1a®. Although Taxol

,transport Consequent |y, aIthoug Taxol has been

is rpdinigterry AR Preiretmeniysith corcasisrais, algl spaqtions aveoccurred.
Segglﬁ;(gg%é&eodi}ngl%hltl@§ E‘ 5{1&]&1 %fl ﬁ?{ ﬁﬁi%gerg%g 85r81a§h0\l\ﬁr%h#la occur 11’1

r anti-cancer
lesditbzdV prtcangfes mﬁeﬂ’f&)ﬂnd muﬁhbw Erbatecé bytiﬂmertmnodzﬂ epacemaker. Taxol can

und the invention resi rovi din ) :

catfl Pt b L RRICREM i ERhdf bR PRy adpfitation is

cohﬂic&ﬂﬁ exebRpshid® © feekyardd) Tisotesed, effhdlsng OkMAdrdd¥tions and
use of an | solated nucleic acid nol ecul e:

Sh%‘?ﬁﬁ?1°§'|’°¥?§tha mikberpRes- Beasent A these Arengsid-elipriomay be that since

| i
m%ggl;@ﬁtg glgt egpgn%t 4Nk @m e srh% iRHE f&&&i@ﬁ ﬂg%@s%éﬁ&%%‘fgmﬁcant
rolg9 i up chze ceiﬁllazer@S% 153, f@ﬁ 1BEAncEo py’tmslzb&t@ﬂrs gdr%;ratﬁm&hdﬁﬁtracellular

' 7 25 b) nucleic acid sequences encodi ng
p“% qr 5?]%es that exhibit a sequence identity wth

the proteln encoded by a nucleic acid according to a)
of at % over 100 residues and/or which are

Coa*é?%’@{l%%l %%PH%T%’%@? deemhiisd WeBrBn ay éhen@lo\stheccesgmsmew anti-
caﬁc%g gﬁ‘éi‘é‘feuﬁg B YR BtRRRY’ REBIY thbredB 5N \éaﬂe‘é ¢ §LI drugs that

¢) sequences of nucleic acid nol ecu es |c are
dompstmveﬂx@fdmaylbmt@ezuoﬁ@awlt h the 30 nucleic acid
-mol ecul es with sequences corresponding to (a) or (b)
under conditions of mediumor high stringency, d) the
Thafdfane,e tieproblgte noderbing l‘the pesdnib éneRguenegdesasmn pokidnad improved

potets ithpgrobien Geis s berinRsoour e Rery. ) O

doubl e- stranded RNA or single-stranded RNA in the
anti sense or sense direction correspondlqg to any of

The Hrobleguinedsechdy dbe iusedfi an (wlated bycleiccycid (mlecude comlprising 2
s e e e B b RS BRI BE: LS 6n duri ng
- cell division. The present invention is based on the
Conceptlhe nucl 1rc%\éfdds%q€ %Qst Srelserr]lgte i Qnﬂ) Wo”l, §,p%,n7? |9,el 1,13, 15,17,
19, 21, 23, 25, 27, 29, 31, 33, 35, 37, 39, 41, 43, 45, 47, 49, 51, 53, 55, 57, 59;

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 105,

c) sequences of nucleic acid molecules which are capeble 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),



10

15

20

25

formati on or m crotubule function during cel

division. Spindle formation or mcrotubule function
walenosnep3sel | di vision are essential parts of cBCT/EP2004/010307

division. 10 As a consequencesof the present

i nvention, target genes inportant for spindle

formation or mcrotubule function during cel

di vifpi afudekRalHENRNA edh s ?evéq%gdécr RPKNE ale %éjrisg or sense

appearance and therefore ge era ["'ul"ar “mcro

f unct i ginertion cercespondinglousy ofithetsbmeneas gedefined iIE(a)] gb)alcy, (d), or (e)
involved in a cell division-specific process, the
inhibition of these target proteins results in an

foeﬂhfemmmfetcture‘pﬁa fegidan@ht for tesinsitagoef dpirftie fdi‘m@ﬁon or microtubule
er .of side effects caused by t he

duc
ﬁl‘i“‘% Bfuppgﬁe Viti¥ier significant cellular processes.
The present invention discloses for the first tinme for
a variety of proteins and genes that 20 they are
Therretepbinventierpisised foorthaconsepbto piovidst agmntsenfeuﬁanng onith spindle

t-hou el .l I O
for o otor i ShRRon B UEH Fisi o spingedpentie, oruisrorbuie
fupnties elnting icelV éivisi@narp eesehtifipaseveedl diglsasses of target -
genes, correspondi ng gene products and ot her agents
t hat had previously not been inplicated in.cell

Ast snSéfRncddf the Grdseid vélonl fr g&g\” 1 Pgﬁ&-ﬂ?@{ %ﬂmﬁé formation or

m crot ubul e function during’ c
migretybyly degetipr | Bainguerdk division wemeséertuaﬁeg,eﬂeagmgemeameral cellular

Lo honpl ogs,
ap%érgtféﬁxcf gg%&lgﬁégg%greﬁ%a (l?c{/]lgdsag grrog%bful ﬁ%@ PR r use in
the developnent of a w de range of nedlcanents
THRE%h B s Dol S e 3 ot S LA s, e emsbition of
theps edrgdtrateind Gedlil S8R HaAL 1h§ﬁéﬁ1ﬁ{ény of PhifoBRSE Wil £8FES reduced

where the disorder relates to cell division
numhﬁftﬂfétqec?rﬁeé?’s cgwsed byithe phintiomef ¢tbercse@aﬁcbem telludar processes.
spindle formation or mcrotubule function during cell
di vision. Furthernore, the newy identified function
The prdstmsinvdémion shsdloses! |f<agﬁhesﬂrst tand fome veiestelod Pastsins @hd _;enes that

nostlc agent s 2005/ 02635 CT, P2004/01030
% tlﬁgoﬁ"a% i il &gﬂn%Pnt i &élfrog@wé% iﬁ%ﬁ tieg duing gl division.
Althoughpieficieisfomramg trhierbt@Ful &8 10 aleatyebech Wb Ay gtldgieﬁ Ithe present
cell division, a large-scale RNA "techni que-ba

mveRiQBeRTOVides pRsierad rc}?éées Cffdargfgsqms (QomEEEPaPdingsee@® productsf and other
agehRELR 1BAl F;g‘%ﬁguﬁ9 %Bt cgtregqf%elﬁ R \ﬁggn ugaggr 1o 4, spindle

genone. he per orna ce of this I argé sca

forjaling er-micretnbidd {0 duong esipdingiong t o t he i ndi vi dua
open readi ng franes was produced and m cro-injected
into adult C elegans hermaphrodites, and the

The esnlly tidengifiedifinction WE tieesa Rabat sRbe?shdBE Sotr@pBhding gene products,
anly 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 spindle formation or microtubule function during cell division. Furthermore, the newly

identified function enables the use in diagnosis and the development of diagnostic agents.
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using time-lapse DIC m croscopy. The nemat ode. C
el egans exhibits an alnost entirely translucent body
wa boosuedseut its 10 devel opnent, thereby of f erPCIEP2004/010307
unparal | el ed microscopic accegs for exquisitely
detail ed cytol ogi cal docunentation, even for the

earliest steps of enbryogenesis. This inportant
3:5 days

Fcfr%@ %eﬁﬂﬁ@%ﬁ%ﬂqi \% g&?essoreﬁ]g ﬁnlfflglf E%C G efﬂ%tfgﬁg% or microtubule

ts ease
fun@msdumgsceﬂiecﬂmsd)mklerg@-scﬁbaﬂﬁﬂﬁ tethiidabYsdiN@re Sk as s performed

t of all Al so, sequence data are
foxi1 \}gﬂf &{h@t pg?nsoé? ?5}057(3“ tgp nredicted oPeR gaaing draotee 1(10}16 C. elegans
geﬂémga%rl5h§eﬁd#ﬁi%ﬁllaﬂr§b Qonsgfst iy -sGROONE SF q&&ﬁ)‘fee-st?gnded RNA .

t he nemat ode C. el egans: a platfonn" for
COTTRRPOBEIIG 4% ﬂrrgn@mﬂ gypenseacbng &apge WaQ@ﬂcﬁhﬁﬂil&c{ H29S)njected into

adﬁ_llﬂ s ’ele%anseh gﬁro'dﬁ?sa %ﬁgqfea%esgt%rg% amcpwt%‘gog; ngr: ga y(seg}\afl )hours later

t he new techni
usipptisne-tepeeHPI@muécromopist s in the targeted,

sequence-specific inhibition of gene expression, as

nmedi ated by the introduction into an adult worm of.

The aithlagodet Caritgan RhibGHS RN 1%t @Hﬂu‘é&u#ﬁr’f 160! %%8? Egmél%hout its

d é$ ortions._of the codlnq sequences nt erest
eV ent, Bgredptoffcing upneealieled geeresdopid atcess ﬁrremﬂﬁ)ﬂy detailed
gRhlLEe bditis.el ggans.
cr g Spl e S RaCp AR B PO BB T o
fea@F%g%iﬂ%g Fateds tsbett elcfetcwcﬁa(bf] dg]jrsﬁ 1tsh@af§e bﬁ%ﬁl@%‘éﬁ bRd its low
q c.inhibition of the targeted
m%fé%gg%ea%%%r@ g% g‘&%@nﬂﬁ%ﬁné&rw by teabesy Stniadcatzabl metazoans.

Alslops;@uaicefdmacirb QBWP&\@HQBRL‘ B&SoveR QV‘f/‘Beofttlflﬁ @t %% gt e%tn%gle (C. elegans

r and even in sone cases
Se%?tﬁ.p ‘%g)é%@;luml PepRecsarence offthe h?@m@torése(ﬁt ellegatfsnhllﬂﬁhfonn for
1nv@st1§§ﬂi@ge 'Bid]&ni%ygfgf;cgérﬁecﬁge&( Fﬁ&?%@ ﬁ%ﬁgﬁ d%&k]% Eno[%]gétpﬁ §s an ideal

iated i
OTZHHYB oT AEPIying ﬂn@cmw ¢e off RN Admediarat infgforéiRe ! (RNAI). This
d| Vi Si on_.was gsed (Sul ston et

d
teCf{U?M %n%fsésg rrtr%r yaé%‘?t% ngﬂpeqcp ﬁg%@c Amhi nergensg expression, as

mec@e«hdmatedmuo@uai@g s adalt B of Bubdrrhdded RNA (asRNA)
D ssectlon of cel i VI SI ONn

CZ
moléi;ug%se TSP ‘?ﬂﬁm{%{@ H?ﬁ%ﬂf@ér It %P%@@g sagaennss hhbdérestqFire et al., Potent

and %ﬁ@@gg7&i§§% Mﬂtfg% geﬁb’é % @ %g@gé@ E}ﬁgA‘] mcﬁaenoBha%duw elegans.
Nanpe-ﬁpé,p%&]/ 1061699);. rtthe Nhﬂtsngmmﬂyl afad. Ieiﬂga@sf 246 et iUB date, this

genes

s 8 3PUERH 0, S0, BB B0 2l 80 ST 0TS i

can

acccmp@gmdabjd clefdly detectable IdfieoDiaction Bh&RERRY 18 %l‘lheﬁ"@itgﬁj Worm s F1
eby

were analyzed.to identify those sanples wh
pro@%é@%ﬁ%%%%’r? &5, 1) the fregfed wogmdtsalit ed. 1 n order to

performthe analysis in a robust, consistent and

In S roduci&@e fashi on, each novie was anal yzed with
ﬂpe(g’ﬁre&t pbthe present iaveriion, a screening assay in C. elegans based on 'genomic
'S

RNA mediated interference (RNAi)' combined with a hlghly probative microscopic assay

for documenting the first rounds of embryonic cell division was used (Sulston et al., The
embryonic cell lineage of the nematode Caenorhabditis elegans. Dev. Biol. 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)).
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paranmeters. In other words, 47 'features of nornal

cell division (i.e. cell divisioninwld type wormns)
wowes/0x36y ed for every RNAI phenot ype gener at eRICEP1004£010307

genone-wi de application of RNAI across the entire C

el egans genone. 10 A powerful "confirmation and

validation of the D C assay, and the depth of

i j : ' , s.that .
W e T o ab b kRS deckicChdts MR i Siveiay adaplpored gones
candiesftedtionpllpchimsteripmdotigh mepredetibited gted samericaticky or

functionally equivalent proteins. In other words, if

th ézl\lAl -i nduced phepotypes of two separately anal yzed _
T]Efeﬁé TUCEOSERRY 8eRFEAteq mOYIs Weerg, apa)yzadite|ifentifnithash satnpies whereby
cepr I e 18l Wal ' | . cl ass .or.
o R R gl B E B IR in o robus
capsistent arvbiepeetivicibl¢ fishmaeachimd aginaalanfRediBwits Fe@id to 47 different

rocess. Therefore, tdége screen can be used to class or =
Pag%ﬁﬁrsppbf’ havads g deiyres o meanel coll digisiom(ie. cell division in wild
RN , 0| . Se Lm | ar RNAI .

ty%ﬁ.en ot yggiérgrsecafr%l g)?g%% a%Aalr gﬂj&lﬁ) el figéer%ré?%dnk})% the genome-wide
appleationaf ENA adupss thé emgire Cf elagdris@gaadmel asses. 20

"Nucl ei ¢ acids" according to the present invention

conprises all known nucleic acids such as DNA "RNA,

A pewtifelecontieheiicn A FEidatiB Rl DACS | ' -
?vi th backbone struct ures other t hsésr%ig%gg}gﬁg%}tgg?@r@?namn that
the gesayayielh osgshibenatiedens phphagpdsovensi fdatd so rébesent closely related

" r ul e .function duyri cell division"” according
Pr?tgh’?hﬁ}og?%% é‘ﬁ@“ﬁl _ﬁf}% AEPD ﬁra?lﬁ?&f_ pienayequiident grotgms. In other
worls D theRINAS-ishibckd Gh&lypes b¥ tvod MpardtdlS aHEivAG senes are the same. it
. mcrotubular structure, disassenbly and eas%en%ly, ’
1s YRRy Weals ihaatbhe dweepreteins, amvsither bathid thbesanct prodeinaflals Rg share a

- he. pr t ntion.conpri.se. any defects of o

stk SASAEIEN YRR BRHERREASEL 8 RSl st o

proviesy. dthishufbre; dssaetal €6 Bd aRINO! dasfreEHS Sroteins according to their
Preferably, "mcrotubule function 30 during cell

fungtign s Cepscapenths @ay ©enasi thrtogiud tise td aimeilar dtiN4pebéroiypet are related
8l iudindash 88 coha . m erotubul e functions :
ess éﬁ%ﬁaé:d%? S cohsifer ?Q%lu’%még fbCh iR SR 056500 6
PCT/ EP2004/ 010307 "I nhi bition of spindle formation or
m crot ubul e function during cell division" according

“Nudeictdefispaesetingitd e PrbRAt inRedteeniiRlstd AYREwn Il%lClGiC acids such
rgs&\ﬂg as well as retarding or slow ng d.o,vv_n or

as % d oPfRitdeoRIGeic rﬁctfilsofllﬁ’élaloémpﬁsn@td oncldigr aaids wethl backbone

trette$ b8 r ' f : '

s r ﬂé?kgogg)heaﬁgtgfs, s%glé @%}?%?Hﬁ:g_{ate% or&;lﬂg%)sho%ammates.

i nventi on, ucl el ¢ aci conp

nucleic acid nolecule with a sequence selected from
“MidGruBhRURn & oS g%fgnggfsdl%fsi nc’eascggrtdlen% tionthg%gesent invention relates to
any function of microtubules during cell ‘division, including microtubulér structure,
disassembly and reassembly, and motor-based defects. Motor-based defects according to
the present invention comprise any defects of transport along microtubules related to
defects of microtubule-associated transport molecules. Preferably, “microtubule function
during cell division” relates to microtubule function specific for cell division, i.e. not to

microtubule functions essential for non-dividing cells.
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IDNO 1, 3, 5 7, 9, 11, 13, 15, 17, 19, 21, 23, 25,
27, 29, 31, 33, 35, 37, 39, 41, 43, 45, 47, 49, 51,

WG 30565:3557, 59. Preferably, the nucleic acid PUI/ER2D€010307
consists of a nucleic acid nplecule with a sequence
sel ected fromsaid group of sequences. 10 The term
"conprise" preferably refers to nucleic acids in which

« » ! ' it e . .described .sequences. are, .
IS SRS A 9P S50 A SEER R scconsiog o
the hresap éundnton secludes hehingor\weetitisas' well bhestapReldrGRlwing down of
u r _expression .of correspondi ng RNAs or proteins.
SP@E?IE)PBB? L OTFRCTOMbY ¢ %‘H‘r‘fﬁf’n Hargsdl H¥IsHE upst r eam or
downstream of the sequence are not 15 |onger than 20
kb. More preferred, the term"conprise" does not '
In pargfierreqd gmpadigent ehherinvanson.sbe nudsicaicldmplectladongristses nucleic

: i YAC ¢l ones. In )
SERHED0E 0 e SPGB L 105 085! B s n s
IDINDI b\l ng7,Sediliet; as; 17209,SE[QZBDZS§%7, ?%3%%@%3@, %'69'339’253143’ 45, 47,
.S , 2 EQ | D_NO . : . .
490ER E e TacP e i aeb Yo fschmedeio pothmolsoils gaRS doaucleic acid

mdTIGF RitR aVQIRBASRect@TCEEH $hia bbb ofFQB8dA4). t he deduced

am no aci d sequence of the C.~ elegans gene Cl13F10. 2
(Wbr nbase accessi on No. CE08144) the nucleotide

The %&Hﬁ%ﬁlﬂﬁg’? B{Ieﬁ}%{gg 3%%&48%8 icozgci&él%;%nk%ﬁ% ﬂgfceﬁtg:?e?g ia(tcids with the

accessi 0 the "deduce
desseihod neprcoéest dare fimntimnally tdietany oof. 161 3FkbAodtic (seesnBRBkpeutic use,
Suﬁﬁcession NP 076 t he nucl eot.i de sequence of

& BROTB AT Fae ST b o CRBIEHIS of (CORBRML ARNaSi Brroteins

Préferab K003 dddidiod N @ueRiLSE: dEBsm 3k B wilALen o 1o seﬁﬁ@nce are not
Dr osophi |l a honol og of Cl3F10.2 (GenBank accessi on No.

longg-thgn 29 \kbwiore prerpsik St T/ ERRDo% Glpegoat relate to large constructs

accidentally including the sequence, such as genomic BAC or YAC clones.
In detail, the individual SEQ ID No. denotes the foilowing sequences:

SEQ ID NO. 1 the nucleotide sequence of the C. elegané gene C13F10.2 (Wormbase
acceésion No. CE08144)

SEQIDNO.2  the deduced amino acid sequence of the C. elegans gene C13F10.2
(Wormbase accession No. CE08144)

SEQID NO. 3 the nucleotide sequence of the human ortholog of C13F10.2 (GenBank

. accession No. NM_024069) . ' 4

SEQIDNO. 4  the deduced amino acid sequence of the human ortholog of C13F10.2
(GenBank accession No. NP_076974)

SEQIDNO.5 . the nucleotide sequence of the Drosophila homolog of C13F10.2

. (GenBank accession No. AE003541)

SEQIDNO.6  the deduced amino acid sequence of the Drosophila homolog of |

CI3F10.2 (GenBank accession No. AAF49911)
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7 SEQIDNO 7 SEQIDNO 85 SEQIDNO 9 SEQID

NO 10 1o SEQ IDNO 11 SEQID NO 12 SEQID NO 13
wa20582359 D NO. 14 SEQ ID NO 15 20 SEQ | D N T/EB208EQ0307

IDNO 17 SEQID NO 18 25 sEQID NO 19 SEQ ID NO

20 30 SEQDD NO. 21 SEQ I D NO. 22 the nucl eotide

sequence of the -C. el egans gene C25A1.9 (Wrnbase

SE%gquence o;\l?leeh&?%&%% ngn%aeﬁ%ggé%ggé& ?P&ééé9 (Wormbase

accessi on I\IecceﬁﬁdﬁBBlBZO?Eu&Bz)ucl eoti de sequence of the
rt hol.og 5A1. 9 ((GeuBank accession
SE&J%M & heﬂlfeéffg'\?%efmlﬂ% a5 geqienereAE dho(C- tfﬂ%gaﬁ& rﬁ@ﬁe C25A1.9
orthol og of (§#aA8asd ac&e@ﬁ@ﬁWC@i@??’f)' on No. NP060387)

t he nucl eoti de sequence of the C el'egans gene F54B3. 3
MSade Hhecasskioside ﬁmue@eagﬂﬂe)hmm atdwleedt €85A0.9 (GenBank

aci d sequen s gene F54B3. 3
(V\brrrbage aggce%?%ﬂgl\@.w@égggg& t he nucl eoti de

SE; air d0of thehdedncsdhaminot il egquehod-b4 Bi. Burfi4se 6f8adlkg of C25A1.9
Selu |

(GenBank accession No. NP_060387)

SEQIDNO. 11  the nucleotide sequence of the C. elegans gene F54B3.3 (Wormbase
accession No. CE03405) '
SEQID NO. 12 the deduced amino acid sequence of the C. elegans gene F54B3.3
(Wormbase accession No. CE03405)
SEQID NO. 13  the nucleotide sequence of the human ortholog of F54B3.3 (GenBank
accession No. NM_018188) :
SEQID NO. 14 the deduced amino acid Eequence of the human ortholog of F54B3.3
(GenBank accession No. NP_060658)
SEQID NO. 15 the nucleotide sequence of the mouse hemolog of F54B3.3 (GenBank
accessien No. XM _109399)
SEQID NO. 16 the deduced amino acid sequence of the mouse homolog of F54B3.3
‘ (GenBank accession No. XP_109399)
SEQIDNO. 17 the nucleotide sequence (corresponding to the mRNA) of the rat
homolog of F54B3.3 (GenBank accession No. NM_053864)
SEQID NO. 18  the deduced amino acid sequence of the rat homolog of F54B3.3
(GenBank accession No. NP_446316 or P46462)
SEQID NO. 19 the nucleotide sequence of the Drosophila ortholog of F54B3.3
(GenBank accession No. AE003712) |
SEQID NO. 20 - the deduced amino acid sequence of the Drosophila ortholog of
F54B3.3 (GenBank accession No. AAF55289)
SEQID NO.21  the nucleotide sequence of the yeast homolog of F54B3.3 (GenBank
accession No. NC_001148.1, base pairs 610476 to 612719)
SEQID NO.22  the deduced amino acid sequence of the yeast homolog of F54B3.3
| (GenBank accession No. NP_015349)
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accession No. NM 018188) the deduced am no acid
sequence of the human orthol og of F54B3.3 (GenBank
W@ ewesxizon No. NP_060658) the nucl eoti de sequePCEEPI004/010307
the mouse honol og of F54B3. 3  GenBank accession No.
NM 109399) the deduced ami no aci d sequence of the
nmouse honol og of F54B3.3 (GenBank accessi on No.
XP_109399) the nucl eoti de sequence (corresponding to
the nRNA) of the rat honol og of F54B3. 3 (CGenBank
accession No. NM 053864) the deduced ami no acid
ence of the rat. honol og 54B3. 3 (CGenBan

;
SELRRNG) g3 Néhe Npﬂepélés1S@q1&n09?9éztg%)c-teﬂ%gaﬁacae%ﬁolé%@ (Wormbase

sequence of a&&@gi%%?@ﬁhb@@” hol og of F54B3.3
(GenBank accession No. AE003712) the deduced am no

SE&XIINER G@dentte déduché abrine gpofd kequeneholf dhe df. clpgmB3gede FO8B6.2
(GenBank ac sion F252 nucl eoti de
sequence of Wgny%sgg?cﬁéﬁ%gg)g%%@%%. 3 (GenBank

'SEAFEENE).05 Nehe NGl b4Guends obamehynir srtbdl6d 66 FOBBG.2 (GenBank

612719) the deduced 1 ng_aci d .sequence of the yeast
honol og of m%@%Noa@l@é%@‘“gccessi on No. NP_015349)

SE &%/2@26%9(1@&&@%%%%&&@@%7 nBe SEGhd BuNeh 23hok o EF08B6.2
D NO 24 SEG 1D NO. 25 SEO TD NO. 26 10 SEQ 1D RO

27 SEQ | D KGenBmk agsesSPONDNNOOSH2SEQ | D NO. 30 20

SE%EI% NB W #b nucleotide sequence (corresponding to the mRNA) of the rat
homolog of FO8B6.2 (GenBank accession No. NM_139185)

SEQID NO.28 the deduced amino acid sequence of the rat homolog of F08B6.2

' (GenBank accession No. NP_631924 or AAA73553)

SEQID NO.29 the nucleotide sequence of the Drosophila homolog of F08B6.2
(GenBank accession No. AE003624)

SEQID NO.30 the deduced amino acid sequencé of the Drosophila homolog of
F08B6.2 (GenBank accession No. AAF52761)

SEQID NO. 31 the nucleotide sequence of the C. elegans gene CD4.4 (Wormbase
accession No. CE16952)

SEQID NO.32 the deduced amino acid sequence of the C. elegans gene CD4.4
(Wormbase accession No. CE16952) ‘

SEQID NO. 33 the nucleotide sequence of a human ortholog of CD4.4 (GenBank
accession No. NM_024667)

SEQID NO. 34 the deduced amino acid sequence of a human ortholog of CD4.4
(GenBank accession No. NP_078943)

SEQID NO. 35 the nucleotide sequence (cor:ésponding to the mRNA) of a human
ortholog of CD4.4 (GenBank accession No. AL83426 1) .

SEQID NO. 36 the deduced amino acid sequence of a human ortholog of CD4.4
(GenBank accession No. CAD38936)
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SEQID NO. 32 SEQID NO 33 25 SEQID NO 34 SEQID
NO. 35 30 SEQ ID NO 36 the nucl eotide sequence of the
w@20080838Ns gene FO8B6. 2 (Wornbase accessi on INOI/EP2004/010307

CE20656) the deduced am no agi d sequence of the C
el egans gene FO08B6.2 (Wrnbdse accessi on No. CE20656)
t he nucl eoti de sequence of the human orthol og of

FO8B6. 2 ( GenBank . accessi on No. 6541)..th d
@rﬁlmoaéfd beqoudledtidss seAwnREingh #6?885%%% ﬁ%@@égggg CD4.4
( GenBank aC&?e%B'aﬁl@aé\&smMmWﬁ%@@BdOBE nucl eot i .de

sequence (corresponding to the nRNA) of the rat

SERIRDNOg3®f thegpéuced cmin®asil saecass pbiierrosopiniledprgdg of CD4.4

t he deduced e the rat honol og of
FO8B6. 2 én%gaqg(ggégg%@?gﬁ ﬁ%rggz%@)eslgm or AAA73553)

t he nucl eotl de sequence of the Drosophila honol og of

SEQNPR0aE7 o BEUERERDATRBSDPb IS FEERT g T o | &vdormbase

FO8B6. 2 (Geg@gggignqqgmgggmj\b AAF52761) the
nucl eoti de sequence of the C. el egans g}@ne CH. 4

SEQUBY INDade  the cdedurash améno @EﬂG@HQ?nC?h‘éf dfrc tp2aRT gene ZK546.1
aci d sequen CD4 4 (Wrnbase
accessi on I\@>9 @f&ggﬁ% ﬁa nuc eot| e sequence of a

SEQUIDBINOo#1 hothe quockeotiid setjubizendiathk huaen esthivbrg MoZKAMs.1 (GenBank

or thol by orerior Ny NEBHEE cooal on Mo, NP_078943)

SEQN® Kocheot indelcaasdensRio (£l sarpeRdoNettmidheomiiey 087K 546.1
a human ortholog of CD4.4 (GenBank accession No.
AL834261) * (GenBank accession No. NP - 056972)

SEQ IDNO. 43  the nucleotide sequence of the rat homolog of ZK546.1 (GenBank

accession No. NM_031745) '

SEQID NO. 44 the deduced amino acid sequence of the rat homolog of ZK546.1

. (GenBank accession No. XP_113933)

SEQID NO.45 the nucleotide sequence of the mouse homolog of ZK546.1 (GenBank

accession No. XM_109474) ' ‘

SEQID NO. 46 the deduced amino acid sequence of the mouse homolog of ZK546.1

(GenBank accession No. XP_109474)
SEQID NO. 47 the nucleotide sequence of the Drosophila homolog of ZK546.1
(GenBark accession No. AB003655)

SEQIDNO. 48 the deduced amino acid sequence of the Drosophila homolog of

7ZK546.1 (GenBank accession No. AAF53605)

SEQIDNO. 49 the nucleotide sequence of the yeast homolog of ZK546.1 (GenBank

accession No. NC 001136, base pairs 345664 to 351036)

.SEQID NO. 50 the deduced amino acid sequence of the yeast homolog of ZK546.1

(GenBank accession No. NP_010225)

SEQIDNO. 51 the nucleotide sequence of the C. elegans gene C56C10.3 (Wormbase
accession No. CE0256)
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t he deduced am no acid sequence of a human orthol og of
CD4.4 (GenBank accession No. CAD38936) WD 2005/ 026359
weERansaRas0N4/ 010307 9 SEQ I D NO. 37 the nucl eot PAEEP2004/010307
- sequence of the Drosophila h |l og of CD4.4 (CGenBank
accessi on No. AE003603) SEQ]ICtg'RIQ 38 the deduced am no

aci d sequence of the Drosophila honolog of CH.4

s BBk e g Rt By TR 0 ey gFRosocos
SEQ 1D NO° 47 SEQ 1P NG 48 28 SEO D No_ 49 the
- ; . . 49 th
SEQUPI NGt PHle thegueiselidoteapenceef thy E‘&gﬁk Oﬁﬁ%g 2&@5@5&0-3 (GenBank
(Vormbase A6ces3i198 o 05448924) the deduced ami no

aci d sequence of the C —el egahs gene ZK546.1
SEQ\DrNDase atheclediaed dduno @EASERUInce d theibimean prhkolog of C56C10.3

sequence of  th man orthol 46. 1 (GenBank
accessi on .e“%eflm%i%‘i%%?n ﬂeﬁgeﬁ?gg am no aci d
SEQEDUROC §5 Of tht heclabtidnseauttvel Fghomodkdéithdlog 6£E66aIk3 (GenBank

accessi on No. N_P_0569722 t he nucl eoti de sequence of
the rat hon#cewi@Ne Q%Q%égnBank accessi on No. NM

SE@%%%@ 56 the deduced amino acid sequence of the mouse ortholog of C56C10.3
(GenBank accession No. NP_083638)

SEQID NO. 57 the nucleotide sequence of the Drosophila ortholog of C56C10.3
(GenBank accession No. AE003834) .

SEQ ID NO. 58 the deduced amino acid sequence of the Drosophila ortholog of
C56C10.3 (GenBank accession No. AAF58977)

SEQID NO. 59 the nucleotide sequence of a yeast homolog of C56C10.3 (GenBank
accession No. NC_001144, base pairs 194453 to 195175) ,

SEQID NO. 60 the deduced amino acid sequence of a yeast homolog of C56C10.3
(GenBank accession No. NP_013125)

Unless otherwise specified, the manipulations of nucleic acids and polypeptides/-proteins
can be performed using standard methods of molecular biology and immunology (see, e.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 Sonms, 1995; Tijssen, P., Practice and Theory of Enzyme
Immunoassays, Elsevier Press, Amsterdam, Oxford, New York, 1985).

The present invention describes genes identified as having essential functions in cell
divisién in the model organism C. elegans. The basis for performing research in model
orgaﬁsms is that the newly discovered functions for the genes in C. elegans will be °
conserved in other species including humans. Cell division as well as spindle formation or
microtubule function during cell division are highly conserved during evolution and -

therefore the approach of discovering a gene function in C. elegans and using the
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t he deduced am no acid sequence of the rat honol og of

ZK546.1 (GenBank accession No. XP_113933) the
woobeaidssde sequence of the nouse honol og of ZKSHEP04/010307

(GenBank accession No. XM %g9474) t he deduced am no

aci d sequence of the nouse honol og of ZK546. 1

(GenBank accession No. XP_109474) the nucl eotide

g SOHRR Bred D RN AR Pl SR g ppotos i v

jus@gd@d sequence of the Drosophila honolog of ZK546.1
(GenBank accessi on No. AAF53605) the nucleotide
sequence of the yeast honol og of ZK546.1 (CGenBank

. 6 .
OnE RO BBy I i e BERE TRRLER A PR bk v WA dubstantil
divyrgasde dfeamplenge. dfi tRKB6ent inBOHEICENBheRexs cesssttionds not defined.
NP 01 SEQ I D NO. 51 .t.he nucl eot |
o hES b e b ARl SR B AURIAS P produc
beifERRR®H MO (RO & D263 700 ST b ERB 00 hikdd 30 The-prBseBERVEMion then the
) 52 SEQID NO 53 5 SEQ ID NO 54 SEQID NO 55
preg@Oclrmgso ZWly IosUSEEERSS- NO. 57 SEQ ID NO 58 15 SEQ

ID NO 59 SEQ ID NO. 60 20 the deduced am no acid

sequence of the C. el egans gene C56C10.3 (Wrnbase
Howevas ieanostidreqGEQi2theine of conservation of genes during evolution is that the

gene sequence is conserved. This theme of conservation is particularly frequent for genes
involved in highly conserved processes 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
IDNO. 1,3,5,7,9,11, 13,15, 17, 19, 21, 23, 25, 27, 29, 31, 33, 35, 37, 39, 41, 43, 45, 47,
49, 51, 53, 55, 57, 59 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. a homolog is a related protein in
any speciés or the same protein in another species). A subgroup of homologs are defined as
orthologs. An ortholog is essentially the same pfotein 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,

particularly orthologous proteins, are very likely to serve the same biological function. In
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t he nucl eoti de sequence of the human orthol og of

C56C10. 3 (GenBank accession No. XM)59282) the deduced
wapeios2@s9 d sequence of the human orthol og of ESBERDIB10307

(GenBank accession No. XP059282) the nucleotide

sequence of the nmouse orthol og of C56C10.3 (GenBank

acceSS| on No. NM 029362) the deduced am no acid

t .
GGG ! PR RIS T DRl RO AL B o SRR paricutany
the ﬂaqu&mem iy, kpEindle tthalatign of mEE6@bAleFunctioBetuBapkell division.
accessi on No. AE003834) the deduced ami no acid
sequence of the Drosophila ortholog of C56C10.3

AdVERIBRNKI VAR CRERI RNSHYRn (AATRERA Drthbiies Y ‘Gﬁee@telegﬁns genes identified

sequénce “of a yeast honol og of C56CIO.3 (GenBank
in theaestexbaf ik inketporrarequised L1 paplifsration 46l supvivdzng 51)ut081s (see

eGSR BAG A0 PMOBE S Sl DETRLIRChr s

foratafien \ahé enisjoetiuld Rthctidthéuriveyéebludisdsiconmdafanrbeaised i the context of

aci ds and pol yp es/ rotel ns can be perforned
13@%?%’1@3%‘{] %“ﬁg? HEEF2tBe USEAET Ul ar bi ol ogy and

i mmunol ogy (see, e.g. Mniatis et al. (1989),

Mol ecul ar_cloning: A | aboratory nmanual, Cold Spring
Theipetson skilled in el art Spfambamith oiffengwt mathads end qntma tq identify

gk 8 U BSRASHL b bk, gous o o

wely adthﬁed dradedl be areyuaice Enzilaity darnudios & dlys prddederei dascribed in
Press, Ansterdam Oxford, New York, 1985). The present
X?lirf?l?%rilti on describes genes identified as having
essential functions in cell division in the node

~organismC. eleg’nm The basis for perform ng research
The puetsigeacidmo aYrBlsp SOmpESe 2 RAIUSBEH sba’das tablsgin a computer

aJ.dfedl ﬁ%ﬁ%@%eéreﬁ/a% Erﬁrrl&ﬁ Nth dnle- %luf!)%&gﬂogsh I’QJ%I(‘%) 3{ with an e-value

conserve species I nclu
of alingoss i1 61 @artmlalrlyamtlsqm acthlae bﬁatrmostdﬂ %or frangmemm thlorelo€ whereby

ion during ce i.on are hi ser,ve
the S UBIPTE oS SHEPTIE P R POl R i Iedaen Cgper . The mucleic
acidirSs1eMBs ndg AsdeaBplidens bdq@bndenth&l is @ogansd aﬁd)rﬂlsldggaccordmg to
t he WO 200 /026359 11 PCT/ EP2004/ 010307 jnformati on

thet ¢ritemm P dhe P?%@ltdﬂ"%@ﬂgﬁﬁe@f Braaplsnl- Fspemlivmatieiadn efsequence
1dcﬂﬁtyo£atnh9é %gl%uia%dv‘ﬁgf lany software program that is capable to perform protein

sequence alignments-known in the art. Hereby it is also included that identical amino acid

regions are interrupted by gaps that can be variable in their length.

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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justified. One thene of conservation is that the gene

function can be conserved with substantial 5
walpaengsarce of sequence. In the present inventPONEPINE010307

theme of conservation is not,.defined. However, if

ot her genes are discovered to have functions that

result in the gene product being identified as the

nme ge uct as .
%‘?%?ﬁ Pgﬂmlﬂﬁ'g {eﬂ]éﬂedp%% Q%%tse%]le%l s aaﬂg E‘Jﬁz dpl][’ on ’th?~I intended
useHINES seduenddOVEN &¥ell WiiBinnAS tapdbiifiyiefit ptel'&e»rmskdfed in the art to effect
conservati on of genes durlng evol ution is.that the

mu’@gn@als aesgeinngl ja8d csiiangb AnutHens ¥ arsy depEsdr (o dimpreve the
fun P& tht § déglb.l@ﬁéeyor RSN Erd e BERARdolopical ardniage.ni ghl y

9% Serve rocesses such as cell division. This neans

that the DNA nucl eoti de sequence or the protein

eq of. t he
oSOl B RRABS AL sBAE SRy g woove s
IDsf b&%céﬂa%te@ﬂ‘su& Her gemepdlgpdphides dne aren smrglyd hbfnetcgaﬂs td She above
species. Therefore, in a fu ther Btgerre

d e Odl »
SequbeeRue RarEcwE VT POBERR eSS 5 < BRRRERS () Ky to the
i de exhibiting a sequence |dent|ty mnth a
Polﬁ%?lé‘?gﬁgf?&coded by SEQ IDNO. 1, 3, 5, 7, 9, 11, 13,
15, 17, 19, 21 23 25, 27, 29, 31, 33, 35, 37, 39,

Talgg 1‘V§Wértgi (?Ova]'héeg %tgl‘éavégbregg gb;alacgf%tedsgor Fﬁ%&g{%ﬂté 8RS mino acid

leveW@Hth hé&@lofggéncﬂblﬂﬁologﬁ)@ﬁhp bexfrespabcﬂlyg@" ebgamsemb Ba"e%f e-values
over 10Q resi dues, par tcularl of .at %ﬁ$St 70 &n ' cleoans
lowep thand$)” dweasnipn agidi [Rvel shagctrazrhomaiRgt o e ForFPgR-De &

cenvg HECE, glbgaﬂ ehtt: i E%seBl Lrdefiédal Vit TN dBYtified homolog with an e-
pol ypepti are 25 orthologs or honol o

of
valtibef kothen é@quhfm:fés homolngripidsgtified & sy tholes (3Pt plso Example 1).
simlar sequence fromthe sane or another species (an
honol og' s sequence simlarity originates froma
cSeH §‘gb&n evente-pdlud foR Mhcalp@frntiafh tleaC. degans . €| a
log is arglated protein_in any species or the
sane protein inzﬁneph@ﬁu@b%%¢5§?l A subgroup of
6gS—at€ ¢ e UﬂLIUBUgb Anmorthol 0og IIs
n?tl ally the %‘gﬂ%ﬂ fﬁhcfle(i}’ nmas the one it is cofpared

to, but it is 3MDesphveehbl ome@iiot her species (an
ortholog's sequence simlarity originates—froma

Capetpat i on evenﬁﬁmawheﬁmﬂhgﬂoa gene duplication)| It

W‘to & auu a Fﬂo“”" theart;,— that i n a
¥ rved proce ce di vi si on, honol ogous

and ort hol ogous Nﬁ@ﬁgﬂdmbl3ﬁx@ﬂflcularly ort hol ogous
proteins, are very "kegé<t9 serve the sane bi ol ¢gi ca
function. |n W) Redsrore839 PCT/ EP2004/ 010307 -12 the

present case, tﬁsﬁg&%{ pﬁbﬁYa -16bi ol ogi cal functijon is
ar

t he i nvol venent cula t he requirenent for
spi ndl e fornatlowa@fh@hckefubﬁle function during|cel

di vi si on
F08B6.2 Human orthol. 4¥107
Rat homol. 2%10°
Drosoph. orthol. 2#107!
CD4.4 " | Human orthol. 1¥10” (GenBank Acc.No.
NP_078943)

Human orthol. 2¥10® (GenBank Acc.No.




10

15

20

Advant ageously, it could be shown that human orthol ogs

of the C el egans genes identified 5 in the context of
WO Pi0s/02a35€nt i on are required for proliferati onPCOBP1004/010307

survival and mtosis (see Ex%ppl e 11). This finding

i ndicates that the human orthol ogs are required for

spindle formation and mcrotubule function during

cell division gndADago3® used in the context of
di agnosi s and tjreat nent ﬁgf S’El ld ferative diseases. i0
The person ski ||I72epsppp- OFEoly s familiar with

‘—W } FdTffigd2to rdentity honol ogs
Z ~ort hol ogs. Inu%nemgont ext of t he present

i nventi on, honDIMgﬁsaathdncﬁr4”ﬁOI ogs were identified
based on sequence simlarity; according to the
procedure descr | hedomel &l nple 1. 15 The nuclei ¢ acid
mol ecul e may al hbael. a+$gfuence that is
detectable in asﬁroﬁ'p%EP ai ded dat abase
search/ al i gnrrentYmsthomoﬂ é*lﬁaf‘ue of at nobst 10-5,

nr ef erabl \I W fh an _e.val e Lo()a-l oSt 4012

Cpactd-3ul arly wi tHu@ﬁnéﬁb‘gl%lel of at nost 10-20 or.
fragment s therepf; , Whsaehys+1bHe dat abase sequences are
conpared to the| sequences as def| ned under a). The
nucleic acid rmDﬁrsuple omthyl ArE®” conpri se a sequernce
that is consider Hgt(ﬁg according to 20 the
criteria of the% tion (see Exanple 1).
Generatty, the grade or sequence 1dentity can be
cal cul ated by any software programthat is capable to

agglgg;”} Lol sirﬁﬁ&rﬂfegg)%hﬁééﬁ%@@t SRRV A1BP1GLL C25A19,

soinc i dentTcal “am no aci d
regi ons @5¢B3BY @osmaed:wyt A ha€5a@h). hend dhdinbugan, mouse,

in their |engt 5 For sis or
al i gnment® pﬁgoplgﬁaﬁ\gqg ﬂ%%‘go%shaé} ()srlag) p%éogr ams" are
parti cul arI y preferred. The "BLAST sequence anal ysis
prograns” whi ch may be used for _sequence
Aq:whimgad) |ay further | apfemed ranbedBngnts BeaRyonE %%f % “?en Soriprises 2
r 813G8id sequences of (a
nuﬁreoﬁ eﬁ%lé&%par @4 éﬁ}lé Op (ﬁBiLI:ﬁ;A '?Jlgletgﬁgﬁge anal ygl s ®
ormbpgfdafmondﬁnﬁis@tﬁhmdenm’blghatrhgdnﬁ}e val ues" to
characterize the grade of honol ogy between 30 the
- conpar ed sequences. Cenerally, a snmall e-val ue

Incéi‘t@fl aghRAL, Z8Hlek hirghtiseauenebilityidepbat bh ysubsteiabasmplementarity
|'arger e-val Ues characterl | ower

* beswernl e vy SIUIS00BP BYEEb YA 4 SOBERRETE0A MOTBAH oFhge tolerated

Tkw(re%fn% tﬁg Qi'cla%fd ﬁ% lé'cﬁ%'aﬁﬁ rbBds éﬂ"ﬁxesf%&ﬂ Geverfdn atdy include

u on the intended use of the sequence. It, ... .
mingtives I(bcwht bmglet lered dap]élblel),l tdylebpnsa weersiens <K fheegbeye identifie

- the art ec nser )
Segeynett o?ﬂﬂo H‘B{bﬂ%a}n%gl{&?{ ar %on e§|§ gr?gg rbt%gu@rerg r%a\l;lgn ¥ (Setlu e
subbs dl QBq@inct Rendetyien dke Oﬂomb.hqumes@ phivhi gremits the formation of

nmet hodol ogl cal advant la%
stable hybrids with the target nucledtide sequence of interest.

Suitable experimental conditions for determining whether a given DNA or RNA sequence
“hybridizes” to a specified polynucleotide or oligonucleotide probe involve presoaking of
the filter containing the DNA or RNA to examine for hybridization in 5 x SSC (sodium

chloride/sodium citrate) buffer for 10 minutes, ~and prehybridization of the filter in a
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5 10 The aforenentioned grades of sequence identities
Wi th proteins encoded by the above SEQ |Ds are
w@ehb@smed3sy i stic for such pol ypeptides that ar ePGI/EP29g4/§10307
honol ogous to the above seqFﬁnces, in particular for
pol ypepti des that are "orthol ogous"” or "honol ogous" to
the pol ypeptides of a). Table 1 shows the e-val ues
solllft o 8RR SLEMALEANE R bB%ADANRIbE 1D Bt Blhaturated

ogs an 0gs o

‘sonmterdesaa@dsm&pwm(l:mgl (Bbpaisis g’eaiew&ae; feﬂywecé by hlbredizatiopvie the same

t han 10-5 on am no acid vel ract r I f
SOl BEFHE SO MISGTE OB g D B Ph PHEA (L ggrgd-F- and
Vo aeml B t1t9%§} fArRLIMesHRER a8b:6hi3Y, Bp-ddTe- uad@ea {dhbaflc act1v1ty> 1x

onol 0g W an e 15 value of [ess than 10- 5, then_th

10 mndu@)gpnobe ifqielrzthoruirSe@ aRBTOX PO 6 L pe Bleris Sepnewvashed @’Vlce for
30 & ey G in®) £93PS 0 3eNeRsViRbiig,d: §'3°(t1 @gﬂ&%@ﬁ?@z et 6D (medium

gdns “gene’~on ani no ‘acl Human
strlﬁgérkt?} préférabﬂ)y 161d5xt0@iﬁﬁh(madnum@1hgh drihgd@@y)L 9nore preferably at least

o2 TR, B e RSB 08 Ml Wt
to \%fcﬁ' %e probé hiSidiee vhaasthe bBodeh cofditiodard EeﬂE@lﬁBﬁsﬁgllaﬂRHray film
orthol.” 4*10-6 Rat honol. 2* 10-6 Drosoph. orthol. 2*

or a tphpsplepamag@ifmn orthol . |1* 10 (GenBank Acc. No.

NP_078943) Human orthol. 2*10-8 (GenBank Acc. No. WO

2005/ 026359 -14 PCT/ EP2004/ 010307 CAD38936{ Dr osoph.
Acaortiinglto aBirthed pBeferred embodiment, the nucleic acid molecules may also have the

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

According to a further preferred embodiment, frégr‘nents of the nucleic acid molecules as

described above may be used.

The term “fragment” as used according to the present invention can have different
meanings depending on the molecule and purpose referred to. A person skilled in the art
knows how to choose appropriate fragments for the relevant purpose. Preferably, a
fragment should be specific for the sequence it is derived from. The meaning of the term
“speciﬁc” is known in the art. Preferably, specific in this context means that in a BLAST
search performed with the sequence fragment, the original sequence (from which the
fragment is derived) would be identified with a lower e-value than all other sequences
relevant in the context of the current use (e.g. all other sequences of nucleic acids present
in the investigated sample). More preferably, the original sequence should be ideﬁtiﬁed
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 complexity regions
can be identified by database searches or low complexity filters available in standard

sequence analysis programs.
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ZK546. 1Human orthol. 1 * 10-12 Mouse honol. 4* 10-6
Rat honol. 7* 10-1i Drosoph. honol. 2*10-9 Yeast
W oewe/026339 * 10- 14 C56C10. 3Hurman orthol . 2*10- 6 RMOIIER2004/010307
orthol . 3* 10-60 Drosoph. orghol. 4*10-51 Yeast honol.
3 * 10-28 Table 1: Sequence simlarities between the
C. el egans genes C13F10.2, C25Al1.9, F54B3.3, F08B6. 2,
CD4. 4, ZK546.1, C56C10.3 and their human, nouse, rat,
Drosophi | a, and yeast honol ogs and orthol ogs. 5
“BifoSRADY et Faghientshardepivefesroad berdonetiatedrity, a péreon skilled in the

| id ' '
o ELEY SET mlecyle TR 355 o koot 05 SEGURICR e
muchfAH&E] Ccﬁéy ﬁxfe deBihed Fond RcHRERE 1o Qi%d%taéeﬁﬂ snvehtion the most relevant
medi um hi-g ch

- e ['hi'gh stringency. 10 In su ybrids, duplex .
biologtcab finotion tdthetiablvemnent dapuhibien ofiifstiustiqnapf, or requirement for

oot Et & e engs T iep SR RS, Ol or afea

Therefore, the nucleic acid nol ecul es and probes of

The;nrs]g]@{)eréerglg@gqég?ci/ yengielg)? es ga | naghlga,geeq Q;}ggi 4%5 Ig?ﬁlg/soéu%?% Eor influencing

el BRRYEor 98Bk f def0proBEGMRAG St @i C OFbinhRtifigN SpiniRr é0fnation or
“as fong as said ge uence variants_still have 15
micsothbtlaftnciion setjug adkdigisian, githeryn Véror5dn 8Hiogi nal
sequence which permits the formation of stable
hybrids with the target nucleotide sequence of
Inhibi &t 0 tspindlé forbhtorenpenicrotutivdd fomtidh tduging dedr division using said

det er m ni ng whet . gl : . .
ey oo ety S 88 SRR PR peson skt o
the%Hr gop L iHeishlRemcoboe nyleatakhngbeinsded devnsiream of a

ITter containing the DNA or RNA to exam

o : e far )
strdmgtprboiokattd oneeRpissstheSerTeoafinm PretRingst RRIYRBHf ¢ verexpression

itrate) buff 1 Ntes ; i di ' Qs
B
bioﬁféﬁ'daﬁ!ﬁﬁﬂﬁéféﬂﬂx@&Wodsloihlgtdetﬂhionsﬁ oBotheS8GatHny imbe kenerleig acids, or
sol utign .5 % SDS. and 10 /m_of, d t . :
by gtsiiec #tEdles APABATSpE Wg](e;;%’n igg?el(%%te e%%a‘gﬁgnfé?%gg‘ﬁmg dominant-
nedaBlt PeFSuRYor Py Pedtidat Baeh dpmidat-aegmive peptides or polypeptides can
inhibit the function of the corresponding endogenous protein.

Certain nucleic acids can be used to inhibit expression (transcription and/or translation) of
the endogenous genes to inhibit spindle formation or microtubule function during cell
division. E.g. peptide nucleic acids comprising sequences as identified above can suplpress.
expression of the corresponding endogenous gene by forming DNA triplex structures-with
the gene. Other nucleic acids, such as antisense morpholino oligonucleotides or ribozymes,

can be used to interfere with RNA transcribed from the endogenous gene.

The application of automated gene synthesis provides an opportunity for generating
sequence variants of the naturally ocourring genes. It will be appreciated that
polynucleotides coding for synthetic variants of the corresponding amino acid sequences
can be generated which, for example, will result in one or more amino acids substitutions,

deletions or additions. Also, nucleic acid molecules comprising one or more synthetic
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solution containing a concentration of 10 ng/m of a
random prined (Feinberg, A P. and Vogelstein, B.

W@ 1®882635Anal . Bi ochem 132:6-13), 32P-dCTP-| apet/&p2004/010307
(specific activity >1 x 51 cpm gg) probe for 12
hours at approximately 45C.~ The filter is then washed
twce for 30 mnutes in 2 x SSC, 0,5% SDS at at | east
55C (low strin ast. 6

. ency), at C.(medium_. .
nu@@qtmgmslyespagaﬁ%Wﬁﬂ‘o 5L PRSP thig foglgoride sequence
witht § | JAGERC Yutur8PE 8. Rrighdiatirydaéctdttastoup @an (B plepared. Synthetic
~'stringency) or nost preferably at |east 75&: (veﬁ% hlé;%h &
delsi‘tatiivngewﬁg) desipblec prapsrties omatii ékiot he BrBEed nipo g PESsPonding

nder. t he.chasen. | 1] t ' an d
polfBF e PR SISE 0008, O BaBea deLpe L b anices ad gn
prddutts hehowpie belleaetl pemhufdiheeriologichle astinilyedr bandogical function of the
na%%l]%c&%ﬁ@ggé&%%%%&g\éﬁpﬁ g%, ﬁtzﬂnst g?b?lg ?cgg)es: gs%lﬂ? gcscr?ex%p%[] ¥s probes
fofb‘%.c%? ridiAgich@ord of %hﬁ)%%oﬁé ekt 6d gerpdduas) aref nalpdedivathin the

of The nucleic acid nol ecul es_as gggs rj bed abaove nm h
scdpe afstbd prophet IEeRiont ﬁéWudegsarqj ‘ apgqsn@ndt agrﬂ%lts whose

r.esent jnvent | Y i Mot aPb ical functi £ th
aCthé endi n%tlognﬂtﬁggﬂtﬁ%l@g%%ﬁ)eﬁgné(gl%%?%oseWirigf er ?)g?l%ao. A mn? °
nafeedlBoRcAkiihg edquencedyec.gr tlerbBitiverowsd hivagneants Wassencode dominant-

appropriate fragnents for the rel evant purpose.
neggtyedRBfWES- a  fragnent shoul d be specific for the

sequence it is derived from The neaning of the term

"specific" is known in the art. Preferably, s %cifilc. Ived i
oo o s S5 B2 B RSB ivotved

for bt B tdivibia®, Brviilli Bdppreciated that

sptgxggeufé)ﬁrggg?r%%} Hll%@ﬁl@?ﬁ@&&? f-pgn@ntaivikion, Bivi ppreciated thar

rom ~tragnent_is derived) would )
aubendteterechditest off gdneayhthess aed/onpuplifiersionanty be megd to isolate said

_ 5 | [ h ces
T

Zhces “of huclel ¢ acl

ap%l@cattiﬁﬁ of NP Elatdialyathesia mplyaquildstagedraehe cadstyctioh én which regions
ri gi nal sequence shoul d be. |‘f|en ified . w.t tlae - duall d th
ofiTbrsnt. B0 Fa DIt CORRHARITIE ) [rEi AP Halienividually and then

1i ia%gq}ligohr%&' SL@{:&S%EH &b ﬁﬁil}’asserfi‘tﬁ?.%ﬂfviicﬁiéll?%@rﬂl%_sitzétﬁgene regions can
fhder tThe applied conditions, the fragment binds only
bet @nplifeednpridretd assemtly, wit@pellymerase icbaigapaciion (f%tec%ﬁx@logy. The

eri ; g benst |
el ARe APGR At A B el B e R ey P art of the il
geh@sr/ﬂﬁj&]ei& Iaaiafrﬁ&eaueé. dotthidesse, Briafesy ?bL syntri:xt:stiaed thwgrmmlge able to
are cnosen rrom sequence. r I gns O. 1, cO exil. .
prizeshegoR SR IHIR Sbe Tan ISRt BT £ GRS By St b sggral pieces
m@{ﬁgﬁﬁﬁéggﬁéd {oRUneR TR} BXd pitpbiel Litties cBYRY bafdi@niio DNA may be used

dar sequence anal ysis prograns. WO 2005/ 02%%5{? ved £
as-thé tBEPlaEPEE0OHE POR ornpliicatieryi e tNAc tamplatefmay pafegived from

co?r{?ééjr‘éfai&%%i’a%fe S G SRR BYrRieper son skilled in

According to a further preferred embodiment, the invention relates to the use of the above
identified nucleic acid molecules or fragrﬁents thereof in form of RNA, particularly
antisense RNA and double-stranded RNA, for the manufacture of a medicament for the
inhibition of spindle formation or microtubule function during cell division. Also
ribozymes can be generated for the above identified sequences and used to degrade RNA

transcribed from the corresponding endogenous genes.
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art. Hereby, the fragments or derivatives should have

a simlar "biological function” as the nucleic acid
W@ b@y/02389 deri ved from According to the presePtT/EP2004/010307

i nvention the nost rel evant g bi ol ogi cal function is

the involvenent in, inhibiti %'of, activation of, or

requi renent for spindle formation or m crotubule

function during cell division. The isolated nucleic

acid nol ecul es defined as under (a) to (e) may be used
Asfslied MdveeMibMstra@bd RAA oBbMucRRIAAS o6k kilencing of the expression

proliferation, particularly by inhibiting splné e

of ganefmitvihach ave highty homeloeounip eitherrittho RNy sirangs érthe duplex. Recent
. divisi on, _either i,n, Vi LN OWd L i Eds@RAO

o 33 PR RS BN A Rl o b
orighin¥il ¢ doowst éh Saietbgamyalariatsoalss dbsentedcinl msmomtiadeparticularly in

achieyved by different ways famLiay. t per son
b L TS, SR OL SrRBEe B R Binclog Oy SOy ARDE RETep olso be
pedGntbd TR LR H Afn BRYs, BRrt ek Ak Howishicem of a 15
strong pronotor. to overexpress the correspondi ng
protein or polypeptide. Overexpression of the protein
0 l. i . . t . . i " b
AsdhBE W ERE Y B8 R OB RTI AL defffed under (@) to () by
RNAit ihotlugegags defiibits oelb dovisiot hgrimpeiriagispisilé firmatibre or microtubule
nucl ei ¢ acids,. or by using suitable fragnents, it is
funcHer AprRe ¢4 G¥FoPat e” sequences encodi ng domi nant -
negati ve peptides or pol ypeptides. Such
doni nant - negati ve peptides_or polypeptides can 20 = .
Paitighlaly torefhmed imieiten 06 fhosn 8 b AepintdP igheraeisaberplication of
e JRA Pl CR bARI UGS hEma GtnGRfhaReateed Lo 1 ahi bt
expression (transcrrption and/or translation) of the
endogenous genes to inhibit spindle formation or
1.crotubul e functign durj cell ..divi.sion. FE Q.
DUV GHaEs BIE ety s Y P R U pikog B double-siranded
RNABREIduCRO @RISR “SBP iB&Serdfy RNAXPER3BI 0N of the
correspondi ng endogenous gene by form ng DNA tripl ex
structures with the gene. O her nucleic acids, such
td FRRAL BRrRleh SRR 83 RhtibA RIZYRSH f
Th%é%ﬁ&%edcg@gg&ttg% nt erflgrse W th RNA transcribed fromt h_ee e
nuel eid oy eoiles cgerpelisinBramnadpplerferitng BN Ao fvithut ssaaensd coaesponding to any
nt hesi s .provi des an opportunity for generating 30
Ofﬁéﬁﬁ@ﬁ?ﬁmvg?$§%$§£8 “the naturally occurring genes. It
wi |l be appreciated that polynucl eotides coding for

synt hetic variants of e corresponding amn cid .
ThetecifNAggolegufs ¢ fgeéﬁsag geréﬁe mmﬂlﬂf% ﬁgj%s%g}%pﬁéﬁe fiprgssion of the
ge%p@sdfl the ifveBAGh bmPREIB HIRY: AGd d8quRHBs! dst dfinedinder (2) to (), in

el etions or additions. Al so, nucleic acid nol ecul es

magungitensiely pertubarlyrio hamepsels pegiopriydoshgibgepy ofj g proliferative
d‘sPCT/ EP2004/ 010307 nucl eoti de derivatives (including
5%8¥phol i nos) which provide said nucl eotide sequence

with a desired feature, e.g. a reactive or detectable

Thg rinohligi’tiog %? aggeg{ig a?égtdgen%? tmha?rgrhaﬁs is achieved by the introduction of an

siRNA-molecule having a sequence that is specific (see above) for the target gene into the
mammalian cell. The siRNAs comprise a first and a second RNA strand, both hybridized
to each other, wherein the sequence of the first RNA strand is a fragment of one of the
sequences as defined in &) to f) and wherein the sequence of the second RNA strand is the

antisense-strand of the first RNA strand. The siRNA-molecules may possess a
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derivatives with desirable properties may al so be

included in the correspondi ng polypeptides. Al such
waletoswassves and fragnents of the above i dentiPCEEP2004/010307

genes and gene 5 products showi ng at |east part of the

bi ol ogi cal activity or bi oI'ongcal function of the

naturally occurring sequences or which are still

suitable to be used, r exanpl e, as prohe [ s PR
e 2ot TSI SHEHE B dOr R ona b g S e SIRNA
moftef rﬁ}%%e% é’é"aﬁgﬁgh'bbw tSTPREIGStdehe present
I nvernt i on so I ncl uded are such derivatives and
fragnents whose activity or function is counteracting
g,é{t}i'g ol O}Eﬁ(?glitr(f:)gucea 50 hL Yoo BEQ &g'lﬁaalng HfE81E RAoRh method of

occurring sequences derivatives
celﬁ%nﬁfe@t%f? fﬁaﬁtldlﬂt&ly éipofeditord oeibetanporative geit Irmgromjectlon The RNA

ERRES ot Vs G ABE PURCE G Fy RO Vi or in vive
ac%?dlﬁg'tc?aﬁfdf‘mé kQPRNE éi&lﬂieldiélih&hédgnctl on durl ng cel
1 VI

t wll be appreciated that 15 aut omated
techni ques of gene synthesis and/or anplification nay

Thg I%f)?% eﬂg/e{g) al&él%lﬂ',?ﬁ}e%? gbx]%sm&lr' %k a s‘éa&cisgoc@é@ §4e8 91sbNn mammalian

engt some codi ng sequences,
cel@Phd Gat paticdér &ut‘rmnnhe@blksy mmd:kes 58Ny Or agaior esystemgeerpable of

briee BB A et IR SRR apeesy HPhaded aaes in ifteresting
théfré(;:%u}ﬁbﬂu% bty 38d fHafAacelti@At @Bmibsid6Hs! emaswleﬂgS siRNWAs having

I nal "assenbly. | ndividuall syt hesi

sequegiasns defined2d the DAl ITHOD pr et 155 DaBSEARBRS O Gdichgous to one
of Qﬁ gga%ge 81% H)%(%eﬁ et%f trl;lé) ﬂna&ﬁ%& %‘f@ﬁ@&@ﬁﬂents-r R& the inhibition of

I cation may al so be used to
S ﬁkﬂeeﬁdﬂn)ﬁh@emermicﬁat%dle (funcpna)nt dwing hel divigipn and for the therapy of

TS AR ALY SRR o
caffBd bf hrbdidianinehe diRE Alicaabe pEaTise the irufiture 0f e medicaments.

I ece or in several pieces that may be |igated
toget her. For this purpose, either cDNA or genonic DNA

In (,ﬁ%fhe eﬁm%%gm?e%t ?%etiﬂgl{nlk%meﬁk% foothetfie GRnucleic acid molecule as

cati on. tenpl ate may be derived from
definetTES ieptvhyreavtab nableie asid swldculsonsonrigneg dn eDIgAst one nucleic acid

exlgzlfeg%g{l Inxgﬁ{or Wﬁ]@ﬁdl ngeﬁaigga olffg{)rt ?ﬁ&n ra?f Eﬁﬁdstran?ed RNA-molecule

e use o
coﬁﬁ?i‘éﬁlg 4 denEifN£GtACndi an aﬁmsﬂ:nmaRNelukmldamdkr agut@m sonditions,

fiereof in form of RNA, ar ul arly anti,se
meﬁ\namhdﬁh%l -giraggy m&@%ﬂﬂ‘y ﬁ%‘in {bﬁ’e ﬁﬁﬁﬁu‘i‘aﬁc? L}F%gr%%fOf 19 to 31
nu@fégh& ment for the inhibition of spindle formation or

m crot ubul e function during cell division. Al so
ri bozynes can be generated for the above identified

B R o
44%@@8?926@%@9&&&9 apabB FAprediatieg s1Rbmse1nstda1hbf hestRIaAg Sepmselves

RNA ol i gonucl eot i des, ef f |Ienc t he
ar@jgmoéggq%dﬁto the mammalian cel?%or dS ownregu. eﬁglg gene expression.

The preferred lengths of the RNA-strands produced by such vectors correspond to those
preferred for siRNAs in general (see below).
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of gene(s) which are highly honol ogous to either of
the RNA strands in the duplex. Recent discoveries had
wo esmta® t hat this effect, called RNA interfePENER2004/010307
(RNAi ), that had been 5 ori bqally di scovered in C
el egans, can al so be observ in manmal i an, ,
particul arly in human ceIIs Thus, inhibition of a ,
speci fi¢ gen nct i |nter S
“Supbre SPREEORY MR PaP Bl e pRPE P RNl R ARt are
all 1% ol Jifo %n&ﬁ@ﬂ@th’aﬂadﬁbﬂmglto thé etaterdfi %ﬂ illonthefexpression of a

el ¢ acid nol ecul e as defi ned under a) t? % h
ﬁrsﬂ@n&msecpqmddﬂ\@t slgands withh fhs; @@veeﬁqquaw st6n %‘%ﬂz — when
hyb) gﬁal rl gglin?pa{ NGl B a.ﬂ%gd (NN./Q dﬂ:&l‘lé’t PRHb@arl U_[ﬁ%fek@ﬂ “suitable

divi'sion rtlcu arly preferred i's the
condﬁﬁbn@f fdrhis @r&hh%tmnloé ahé ebovmdwbﬂmér@é@@tm%&molecule are the “
.catian tec ue I
v1vqa]lg {donsy 11 ﬁolm}%ﬂ |o§ ami%a ﬁ‘ NE«P ﬁéé\}ﬁtﬁg c&gdﬂ}{oﬁs in cultured

hu%yyéy*a%@qu&SU|ted for manmmalian cells nakes use of
oubl e-stranded RNA oligonucl eotides known as "smal |

interfering RNA" (siRNA). Therefore, according to a
The}: ﬁ]éltcft%:gcg acgé %&%Qﬁgn SoRoe IH%nEe aﬁ RetrhdhYSRbIoAH reﬁﬁ@} &fe felication

nucl el ¢ ["ecul es COﬁ'prl Si ng smal
of whichri andepgndRidd ofi ¢Hn01a0®®1qil| geplcation.r ®&pd méﬁSﬁfgdt Altglﬁh?tlvely, the
of the se c dent i oV 5
vec%p%q“yulp CLC gewhgtéaltrfogpc 1%% lgc}sg g@gﬁaﬁﬁtg ) 1é1to a mélmma 1an
hosPfcelings exRERsE @Mtoothet hest @dingsncate tahé lrephened dngether with the

conpri si ng nucgl eic_acjd sequen%e ﬂ d under a}?
chromogdne(s) QY. thBas ‘%ﬁq:nd%tpgrgt E%;e?qre Vel y npeleie pression
vec el‘ ln?a éx%&'és%f byvef:ﬁg whitd i t&@ﬁa@l@ya;p@fle@lrpgéh'e'tﬁ&ﬁﬁduh\t énethods

I'séa ition of a specific target gene in
in HBms) parmcsulamm miredirdyvectos of ant 2dsdoviEdl yaCte an
si RNA- nol ecul e havi ng a sequence that is specific (see
above) for the target gene into the 30 manmalian cel
Thd REdBk RGPl ireregt fiaysif anudsaryeenode®ly Eokanth a suitable

bot h Eybrldlzed to each other ereln uen
term e EON or & HORRACRF -GS 1 G REeCH. B dRry ALy sIRNA,
“co%ifﬁ: ﬁ&rcbe’a%fgﬁftb '?fr‘(gs Refe dnodihg 8P Gor\ﬂé‘sgbﬁdlﬁg tdéhe relevant RNA
e

sequ ce of 't secon RNA strand is the
straaﬂtar%e&r&tdsand of the first * RNA strand. The

si RNA- nol ecul es may possess a WD 2005/ 026359 -19
PCT/ EP2004/ 010307 characteristic 2- or 3-nucl eotide

FuherOMe Rape nly ceatie ceDNBasquatceanablofg thheesioRareplicate in the

maﬁnglléﬁlgglth%agéeef e {e@&u@hlﬁ esgg.ltegﬁe? E é)éf%]é;&%ﬂ]yn\%(hent %e host cell is a
maBRL A - Gehl sSRMoRESH fepidaBoknown net hod of

A number of vectors suitable for expression in mammalian cells are known in-the art and
several of them are commercially available. Some commercially available mammalian
expression vectors which may be suitable include, but are not limited to, pMClneo
(Stratagene), pXT1 (Stratagene), pSG5 (Stratagene), pcDNAI (Invitrogen), EBO-pSV2-
neo (ATCC 37593), pBPV-1(8-2) (ATCC 37110), pSV2-dhfr (ATCC 37146). Preferred

are all suitable gene therapeutic vectors known in the art.
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el ectroporation or mcroinjection. The RNA
w®@bkiogoeaisd eot i des can be generated and hybri di REHEPI¥04/010307

each other in vitro or in vivo according to any of

the known RNA synt hesis net héds. The possibility to

i nhi bit gene expression of di sease-associ ated genes

also in mammalian 10 cells and in particular,in hunan

In genartcularbk aresqrradaembndinert o the yay@ien (ap Aetier Hra retroviral vector.
ReRHOFUEL 3 RNRNFusel ggés@&iﬁgg oSRAHERES afbr hBPSBction of a cell, such

I sease- assocl ated genes, an-interesting _ _
as tHenspecdl, ¢atevargelyt transeritpidanndutnid subsemepids it intepsated into the

Parti cul.arl i havi n seguences itned in .
oS ST i R0, BeRE=y58 (1P lbor medined
end@dly Rl s0 AdHes tHeCendbeytond irtd Gfecellene xsrastidicoflhe detfdtiral hiector may

manuf act ure of rreniycarr,ents for _ge [ n?}:lbj tion. of fitg .
be spenegrl do rasuathas 9nbre Fpgledelisieierighcthomierationgidap viral DNA
intg't}{é _‘Qgeﬁ{)"%rglnis I%&ﬁatk@% tD&EAREN A deddhroRES @8lled integrase, wherein the

articu rotiferative diseases (see below). )
int&rafiomaldeys ismet MefinedaBeidovied tveetsrs asapaiticelady approttiaierer their use

. th i RNAs be. d.f h M ..
i O B SRS o8 PO 8P i o

hoétededl! £lso kBotheo tiase gkillad i ¢Heedre agCiettovipd] ecankducsion™ Aparticularly
defi ned abov%511 v(\ﬁn_ezéi n the nuclejc acid | ecule is
c

efficimnt aft @Sk § A rASNIRAVE RO P dRTERdyPR SuGhoRpiroviral vectors
int?‘_i{%’\%ﬁlfst Wi €hnd & SGARRB)RKASnPEaLci ng a doubl e- stranded

=nol ecul e ~ conpri sing a Sense- RNA-stand and an
anti sense- RNA-strand under suitabl e conditions,

wherei n_gach, RNA-st r i o . r :
in JShE R PeTgt R pd HEEREIHP Bhiidh A it A adenoviral
veabt 6f Balerivetiveethbedf. (Adaoviddserctdre domprifabath| repldation-@apable and
i ot .echnol ogy, Vol . , Pp. . 446-448), vectar. ns
RN RS R G L RS S e e o g
t hensel ves are introduced into the manmalian cell for
downr egul ati ng gene expression, 30 The preferred

The eengntbinast vedier iIReieeblanusogicedinte theyammelian/kast eqlls by 2
L T
mahSniliabirepatadirttivons cello Préfhrep trandatiationtians foeticaliodeiques
inclite B By LB PHEP RGOt Y FBorRaoS e o transfection
an@bA161d PR sBiRE Rasiaionf a first and a second

RNA-strand with the above sequences and | engths that -

when hybridized - forma doubl e-stranded
RNA-nol ecul e. Particularly preferred "suitable 5
In o pmefetredustbodiprent, itbe prventien Tetteoto thrasapbgeector system capable of

pro%%gﬁlgesiﬁlw@ '}9 %Qﬁlf%%bﬂ%, St G M Ent G 2k corresponding to the siRNA

is contained in at least one nucleic acid expression vector comprising a first expression
cassette containing the nucleic acid corresponding to the sense-RNA-strand under the
control of a first promoter and a second expression cassette containing the nucleic acid

corresponding to the antisense-RNA-strand under the control of a second promoter.

In the above mentioned vector system, the vector comprises two individual promoters,
wherein the first promoter controls the transcription of the sense-strand and the second

promoter controls the transcription of the antisense strand (also described in Tuschl, Nature
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vivo conditions” in a living human or animal cell or

the "in vitro conditions” in cultured human or ani nmal
w@eis®263Fhe "nucl ei ¢ acid expression vector" nBYT/BR20841010307

extrachronosomal entity, theziepllcatlon 10 of which

i s i ndependent of chronnsonﬁl*repllcatlon e.g. a

plasm d. Alternatively, the vector may be one V\,hi ch

when introduced into a hgst ce particularly

Bieigeharioal VRbsl: @8t F401445) rﬁl%dyaib@ SIRAYp duplex Hésﬂonwlﬂed by the
hﬁ{a%?gﬁm%%ﬂaﬁatﬂ?@s&m _stipih the chronpsome(s)

It has been |ntegrated Preferably, the
"nucl eic acid expreSS|on vector" may be an expression

vect or, whi ch ied.in her ape
T e e S e BatiREns pRRPplER b Py il PERARAGH which e
netesshsf oridvanagdanfritiaéxpresionrof a kbecifotirfg poly@elﬁtl@nm
"of interest may, .if Q&)ssary beoeabl)[ ed to a
XD easseitsr MaYaRe A O ¢ gt E&lﬁﬁ’éé‘éﬁ% BYGIHR: a°1 sequence of
m@é?gdt' 00 8¢e.d. @nédﬂ%g:&%%n%gpdﬁuﬁi%@ ahd HRMA6 Po19iBde ofo 1rnterest) and

cod I Ng equence refers to the sequence ‘encodin (
"oootrolwgmmﬁ ‘gTheset" pentrod beqrgnees RNy m@u@et, bubate opt IRNited to, a

prgg%? (\j,% sg?li)%a[tﬁlre ixﬂ(edgog e%ruc arc(f&) e c% 0% uli?%st aribosome
bindingeite,arnblatidn ﬁ]ﬁidtlon BExé It&‘ﬁrﬁ@atl@ﬁ sgma]s aﬁdﬁ@ﬂbﬁﬂﬁe a-repressor gene

particul arly when_ the _ host cell li
ogj ‘ganpﬁ%a@ya@r grig; ool @%fﬁ}%%ﬁ%rw 61"2@51 tR aﬁ%&osws if they are
nabﬁ%ﬁﬂ? [1§kc§}iﬂotﬂ%3ﬂnf‘clél@ 5c1§ é@d&ﬁ@é SfintefesIRATRIAAN 1684 *‘1§etéir6}% gous* if
known 1 n-the art several of themare comercially

thipviainpttbe easesiﬁlnmte@n rrpgreblzilinfediviaticalss thahthersaqueapes are arranged so
thiBE iﬁﬁi‘ ﬁg ecéé&%rg fo 5 m%e% %tni)g et ?Ql ?(})R@g’ %#gflthe%lég]red

are neo agene

profsi, ak,dg ene)of RINARrdnStigtoageiti) despe®RAA.( | nvi t rogen),
EBO pSV2 30 neo (ATCC 37593), pBPV-1(8-2) (ATCC
37110), pSV2-dhfr (ATCC 37146). Preferred are all
sui tabl e gene therapeutic vectors known in the art. WO

TROSSAES 358 IR HOAHMBAOB AL preddion BassetRAr hia§beahl DNA

preferred enbodi nent of the invention the vector 1S a
segiaence Ve showe trgpscripfens il vifises hastoahel dipicgsrrsferably in a

Egﬁﬁﬁ Qe 1 { [
e , 5%081 gﬁg hun‘é{qﬁlt‘1 aaﬁlhggt{r%%}e?éeﬁh%?%géa ri beg{lved from
gengs aNAdmg@r@aﬂns etuzhpinplogous nt keferatagius ’wtﬁbe hbg celenone
of the host cell. Retroviruses enter their host cel
by receptor-nedi ated 5 endocytosis. After the
endocytosis into the cell the expression of the
As ebfoaviterih geeehlasverptomieer knbende thetprioe as waebé sed it sllows the
a single cell i _|nfect§%€The|nte ation of the

eXpressipn € gep¢ ]glﬁ‘éeségﬂ PPLOPHAGC RN mammahan host cell, in
patidule-i8 A HOHRA hBEQER! PhrEal k@ ploRidRes a8®vedhiih RINA bh®merase 11T

transcription units, which normally encode the small nuclear RNAs (snRNAs) U6 or the

human RNAse P RNA H1, can be used as promoters to express the therapeutic siRNAs.
These particularly preferred promoters U6 and H1 RNA which are members of the type III
class of Polymerase III promoters are - with the exception of the first transcribed

nucleotide (+1 position) - only located upstream of the transcribed region.
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integration locus is not defined. Retroviral vectors
are particularly appropriate for their use in gene

w0 besapsed i ¢ net hods, since their transfer by PCI/EP2004/010307
recept or- nedi at ed endocytosis into the 10 host cell
al so known to those skilled.9n.the art as "retrovira
transduction” is particularly efficient. A person
skilled in the art also knows how to introduce such

In 4 g éd" é}hba/cﬁﬁltsﬁtr $he IRERINRINQSEH (BELbe b4 REctSOsy&RI B4bable of
aging cells”. 1n anot her particularly preferred

prodm:mgl siReAs fof theaboiva identifiod nuelbie agidsearenices, erein the sequence is
novi r.al r
coSREH bt 48 98258 ol PUabErhBE R0 comgpion coset
coriflingané séqighécal theesef R INAesttand eat of She él'rhsehsa:t—RNA-strand under
i ncl ude vectors glgf cient in the

they @eFRbioh AnProfaoisr gFadiag 4p o @P%W@#fﬂ B e gherein the
sin %&@mﬂ%ol‘égﬁlé% Q¥ aBle of WrhAR) £baikafolRA - S¥)p-structure.

arrier that allows transformation or iransfection of
the 20 mammalian, in particular human cells. Preferred
ransfor 0 t ; :
VR TR ot S B 0 o B RO Sorc kIO ch! o, pp. 446
448)] 6nl$ a@&f@lcﬁRN&A—iﬁ@ﬂsﬁ poidincat urdadthe abutirel rof phn@tfhptt)moter wherein
transfection a _preferred dinent, the inventio
they G Araaq SOPRES LR TD e septse fag oL Brbeiipanre Bf fegigal double-
stre&ﬁe@' Yl SHIRNAS. aBisdglukbnes R VE o BabRFSldMet HetHRURNALErand by
acid corresponding to the siRNA is contained in at
hytrishsationnel #Hisc lcempleaentir e xgsness s¥sh m@%@pﬁse@aﬁmﬁﬁ simdgr stem-loop
[ [
forg i3l JAALF RS oA BHABERRDE R, Ria b, RUGIBLG Bitke gives
riscordiRNA.of a first pronoter and a second expression
cassette containing the nucleic acid corresponding to
t he anti sense- RNA-strand under the control of a second
In RAQABY Beferdd éMbddi@eADaMSrdBALd Ihe droseat DR erdiost eme "ﬁlhﬂielc acid
vector” conprises two i-ndividual prompters, where
eXITPRSICN] Yestor [ PORBILIER apHPTesYien carsetie Wsﬁh%m&}ﬁn%@ the sense-
R [\?%egt‘? Hda(ﬁqhég.?tlsteﬁge -RRGOR LIRS RITBE RS tfg@ BSdtRN Bf tarb‘i?ngle promoter

Fanscri ption e antil sense stran al so descri b
leatling Toia irlgle-ednd ed RWA -20067ul2 GBEQSH%’IE’BE&EBOMM@G@?CUJQE hereby

oo 1% Ptk tef SRR AD) BB g i

mo‘lé&ﬁleﬁ"‘ §1ﬁisecfu&ﬂﬂ§' EBJGS‘BS e SRR sfter acheelfiligr presassing.
"expression cassette" is defined herein to include al

conponents which are 5 necessar y or advant ageous for
t he expreSS| on of a specific target polypeptide. An
In a preffrreedsndodine of the' lnmlonlﬂafcm C aQifh EXPIESHBY VactaFithat gives
ns% R thé Q&{@éﬁ SGiAGAS aéc%%ﬁg dc?th@%resbﬂtﬁ'&&ﬁ&m hd EI%{ fntroduced into
Ing or corresponding'to the siRl
thempleytpxe mbh-dexiofirispaticles pr wnt-detiveh particles duti em:csgstable for gene
therar%%}slt?%gp ngtgoglls and hat Gan 1Sﬁfecrtmn¥arr|1n|11a iaﬂdl% papucula‘ri'l i rggttarget cells,

such as packaging cells etc..

In a preferred embodiment, the first and the second RNA strand of the siRNA may have,
independently from the other, a length of 19 to 25 nucleotides, more preferred of 20 to 25

nucleotides, and most preferred of 20 to 22 nucleotides.
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pronoter that is operatively linked to the nucleic
aci d sequence of interest, a ribosone 10 binding site,

WO e@ssasd on initiation and term nation si gnal BCERP2004/010307
optionally, a repressor gene or various activator
genes. Control sequences areopneferred to as
"“honol ogous”, if they are naturally linked to the
nucl ei c acid sequence of interest and referred to as

In aR6fhef g}&apéasé}nﬁédmmi, fhel Brsn@d thB8e&RIRNANGah&bFthe SIRNA may
“operanly |1 nked" indicates that the seguences are

hage.rindepsddendly fromitthe eibgr, lensth oh26 o 2O nedeatidesrmetggireferred of 26
l,Bt ur.pos [ ' the desired 15

to pR R0, LR RGy phesbop SRR, | LT on ot The
desired RNA. The pronoter used in the aforenentioned

"expressjon cassettes” may be any seqyence i ch )
Thenpirgent, Bgaiqmpelsprigfatesctd e ysq vt 20451 RS gpvolving proteins,
pofRbG&es RUDLBHERhcdded By HPINHBE dafindiostu&Rbd. |

particularly in a human host cell. The pronoter may be

derived from 20 genes encodi ng proteins either

S.,0 0 0 S I .
I RSP AP e ERuUERS bt e ool profiindlor polypeptides
coftfpkisitara dequarredf thegdrowd detaatedtoie  expressi on of the

gene of interest under, .appr |.at ondi tjans.i
Tamia) A HEE S EPROSEHE SRt SO 2r 578 Sl fbdndirisad 8 20, 22, 24,
cel . Parss el a5l ps a¥0Lg4s dericyedl sor omBNEs, 58, 60;
pol ymerase 111 25 transcription unjts, mhtcﬁ nor nal |y
encdbik at-Bequsned [thay eybibits mNsguenss RaBltyUBitsr arsh@f the” sequences
human P 7] : noters to
expresggﬁﬁgm§ﬁ§§§§§é%%%ﬁgéﬁﬁxg%QQwﬁggg&%hrticularly
pr ef(er oeflagmanod £ths séddenred definddNA (syordh),ar e nenbers of
the type Il class of Polynerase IIl pronoters are -
with the exception of the first transcribed :
forthe nepfuirAeurt HF 2 RRFidabRA for tHRhNibitReaIfegindRsioraaiBrodr microtubule
the transcribed region. 30 WO 2005/ 026359
fuptippEinpipg 461 $03090.- 23 In a preferred enbodi nent, the
invention relates to the use of a vector system
capabl e of producing si RNAs for the above identified
Protetise palypeptifies egdigaptedes oahdednimoduved sSetqubacells by various methods

R AN N
cah f’ttﬁx_t&e@dm n%ﬁ&dﬂfyt mlé&&ﬁ%&ﬁgﬂﬂ%lﬁtdiﬁm d; qmldype]i)tidé@e(usually lipophilic
anti sense- \- ST rand under . contro ronmier :
melegHeETRf OBtaANIEE G0 R AR G THBY BEeT SiTast Word] embranes
an?l'h%.n BNk & ﬁ{&@ﬁi@g)%i%ﬁﬁbﬁcg{lﬁr lyeaye FaRk-8aRtion or intracellular

orm ng a back-folded stem | oop-struCture. In this

upteketioeludy sniervirjedtivn, Hpsleetidne dedeptoTusetipted Madaenyéosis, or the use of

.9t echnol o ol ... . -,.448).. . i nale .
sl SEPAROR s i Bl ol YaroBl BBl include or
caPr berodegived Whireme IHT VAL, t higtedNpedib-telaidd c pepides e@ehatdiint ) egalparan
sense- .and. of the anti sense-sirand qf thﬁﬁfi al )
(traresppTian), POPRRERECSORRINIH PERifes OrTRRI¥PEAGTt RiPs!y Befges simplex

viti® wp-hackofed. dhRah&fpdstiBleRRo&ididR dndMod is to introduce nucleic acid

vectors capable of expressing such proteins, polypeptides or peptides

Suitable methods to produce isolated polypeptides are known in the art. For example, such
a method may comprise transferring the expression vector with an operably linked nucleic

acid molecule encoding the polypeptide into a suitable host cell, cultivating said host cells
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hybri di sati on of the conplenentary sense- and

anti sense-sequences under stem|oop fornation.
wao-2waltepse he i ntracel | ul ar processing of this PCI/EPaLKI0307

stem | oop-structure gives rise to siRNA 15 In

anot her preferred enbodi nentp@ccording to the present

i nvention, the "nucleic acid expression vector”

conpri ses an expression cassette containing the

undif AHEREENLCHh R SR GRIA TN RELRAD AR ;Qﬁyﬁe?ﬁg? or fragment thereof

anti sense- RNA-strand both under the contTo ‘ _
and; iopdrallyr sperstion of Heaekipregsedopdypsiphide mite theamwlfary medium. Depending

o L a1 A A R Dy RS, L

stem | oop-structure. These expressed "hairpin RNA-

nmol ecul es” subsequently give rise to siR fte .
The REoteiEs | NOMPSPIGGEASPHEE Y 2lsp Pemardisal stsBeioli e b solid
phdsBeyhAMENIVIQRAbIRyAMELS). C acid expression vector that

gives rise to thé expriession of siRNAs according to

the present invention is first introduced into 25

t herapeutic, non-toxic virus particles or
The ipolypeptades vsdd parthé chresmtivh aayanleo Sudludd fesidro polypegides. In such

t her apeut.i,c applications, and it hat i ct. .
fustotr e ook BBt BFvhPe e Mok Atk i ffhinug gp fre Grterminus
of fRCHAGHPEIE of listeRbiCor fhfmantphekef. e dutob odiypetide iRoduced by

first and the second RNA strand of_ the si RNA ma

have,.
fusgig 3 REeprAsich E99ReRTOR hBOTEPR dReree)) [eBPRITAS apoth@yw%ﬂde to a
nudgér:]igl R0 888ncdT08:Ca ol 1] 02Ghd Prekent ﬂ%{l/%&i'”ﬁ&ﬁrﬁques for

| nost preferred of 20 to 22 nucl eoti des. - _
prod0¢isg 026188 PRPRPEPSO 6 81080 7n -4 drh aad omblede digating rtbel coding

s BRI e S o Ry RO R e BB s vt
cort@ngf theGhma Brdmot3fsyundlteatindes, nore preferred of 26
to 28 nucl eotides, and nost preferred of 27

nucl eotides. 5 The present invention also relates to
the use of and/or_ nethods invol ving proteins

Exprsssiaiept the @ lvpaatidss miiipistesemanalsa bsyperioamsad gvias deVitioeproduced
e S t - ' -

sy RACARER. SInAER MERNASRAF be LARICIY Rl Bh AlfiRul Qell-frec

systepmsp irchidig butsetimeitce to fwhehiegegnoupade ket tatigulotyte £8trgcsy, as well

as %fg%%%ﬂ? rt]r%gslgt%% (ljl’ll gfc)d %%g siﬁsger%z llu%?%'g?‘bgﬁhoé]}rm@?&?d, g%igfoinj ection
int@38&og 80cyté2 predetabld&endBus 186is bkytds4, 56, 58, 60; (b) a
- sequence that exhibits a sequence identity with any

of the sequences according to (a) of at |least 25 %

over 100 residues, (c) or fragnents of_ the squences ) .
Inhihitiom oF spwd](eafor@pu@b)o’r microtubule function during cell division using said

isolated proteins or polypeptides can be achieved by different ways familiar to the person
skilled in the art: Overexpression of the protein or polypeptide may lead to suppression of
the endogenous protein’s biological function. By introducing deletions or other mutations,
or by using suitable fragments, it is possible to generate sequences encoding dominant-
negative peptides or polypeptides. Such dominant-negative peptides or polypeptides can
inhibit the function of the corresponding endogenous protein. For example, fragments or
mutants can be generated which consist only of binding domains but are enzymatically
inactive (i.e. partially lacking their biological function). Such dominant-negative molecules
may interfere with the biological function of the endogenous proteins or polypeptides by



10

15

20

25

15 for the manufacture of a nedicanment for the
i nhibition of spindle formation or m crotubule
w0 s during cell division., Proteins, pol ypepEPmes010307
and peptides can be introduced into the cells by
various nethods 20 known injghe art. For exanpl e,
anphi phili ¢ nol ecul es nmay be nenbrane perneabl e and
can enter cells directly. Menbrane-bound proteins or
buf?i‘i?ﬁ%’ ReRlaCaRI1 - USHER %M&@ PRl thes bIRekiBE WeBSat®h of the endogenous
.cont ai ni ng transnmendrane donmai ns) nmay Insert directly
malemude. cel | menbranes and can thus exert their
bi ol ogi cal function. O her ways of introduction or
intracel lular uptake include m croinjection,
In bhgihérespéddnthe ieeRfibo relaes tathedise oflan whidisidy, witich ihéiracse against
f 25 sujtable carrier-nol ecul es; rticul agl
ot A i DO D e COMESA R B PEHFS PP Ep S T et Tgafptre of a
med@RArREt @R7th¥ eahibitm &l i@t foRMRANGPRaubEkaBEtion during cell
_peptides (penetratins), gal paran (transportan),
dig®bsar gi ni ne- cont ai ni ng pepti des or pol ypeptides,
Pep-|, herpes sinplex virus VP-22 protein. Another
possi bl e i ntroduction nethod is to introduce nucleic
Thacérth “argidbdySaaqedHecinfindudms dodi pglyslootl qmdohenardgnal antibodies,

oo SRR B BB PR b e g on gt cre capable of
biddPg SNBRB! R haptéah Tha phEbMOEvERbNCASP thiemplafl Shamahied« hybrid

t he expression vector with an operably |inked nucleic . .
antiqdiesnwhesein amiecedd reaucReespel o wpthvaan; dener anghedyaprlebiting a

t, C Jovati ., I / :

o e B A AR I N RS ol o i i antibody.
Thp éondrt setjencex pile ssiably infludmatdessd thepapigentbimiing aragoectd residues

t her.eof nd, optionally, secretion, of.the ressed . .
of i Spape RS R RE S SRS T Bl aR N o AT Haino acid
resicRlel of ¥Redddof hetiidly [desdlr. atchbgbifidcadnl W srep@ed by several methods

| ycosyl ation, .can be achieved. 5 The proteins,

“@ﬁ&myﬁﬁpﬁﬂﬁégtand pepti des may al so be produced

synthetically, e.g. by solid phase synthesis

(Merrifield synthesis). The pol ypeptides used in the
Speaifieailyi ead matybaglissoorisnitdhie &agmsite thapedfy parpciladys in humanized form,

ma?f ﬂgﬁgwegt%g iﬂﬁega %%%J%e Iﬁ%gne%ﬁf?ﬁgedq %{rt eg{jgfgg tc:egg%@‘eﬁﬁrg groliferative

disedeypepti de of interest or fragnent thereof. A fusion
pol ypeptide is produced by fusing a nucleic acid
sequence (or a portion thereof) encodi ng anot her

¢ o —

ThPQs¥ Rﬁp%ajdj Sntiddes RHG!BICiRAIE HEAHEDEEHCRN iritRE6E bPMhe above
t hereof) of the present invention. Techni ques for

ideptiGedi oielgict asd orleroleppupheid esrraspondingvw!yeptifes. dr padisglar, this
use 1 %3'7 Hg celjrréét&?{o' a%oti ?atﬁf%%'i&gse. sequences so that they

are’ rn-frame a e expression of the fusion

pol ypepti de is under
The antibodies or fragments may be introduced into the body by any method known in the

art. Delivery of antibodies, particularly of fragments, into live cells may be performed as

. described for peptides, polypeptides and proteins. If the antigen is extracellular or an

extracellular domain, the antibody may exert ‘its function by binding to this domain,

without need for intracellular delivery.
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15 control of the sane pronotor(s) and term nator
Expressi on of the polypeptides of interest may al so be
w@eeosoeased using in vitro produced synthetic PERMAP2004/010307
Synthetic nmRNA can be efficiently translated in
various cell-free systens, _.bacluding but not [imted
to, wheat germextracts and reticul ocyte extracts, as
well 20 as efficiently translated in cell based
Alﬁ%%ﬁfé?‘%ah e |cHQ;ﬂ[>1€Q coPHEntlPlo 4 l4Bitigbletifbel Mueh Ak Y R8IJIMRL, enzyme
Into frog oocytes, preférably Xenopus |laevis oocytes.
laHeh Hinrinasomt ddbek fluoktseerftdabritor ghe ke, sedinkisu teshnology established

funct i duri PR . : s i
o AT Sl S5 PRI, B0US 1 o or o
movesingahd tisgibution bfi ehepattibody bthsk thel tedyion at de@phstic tumor, e.g. by

Overexpressi pn of the protei.n, or pol i de | ead
COppUEipFOgEPEH BET Pralen &8&%%%&0%9%%31%' & BBt dgisigle photon
nﬁgﬂg{é tBYiokldtREuci ng del etions or other nutations,
© or by uslkg gui?&%lgyfragnents; it is possible to

generate sequences encodi ng dom nant- negative

peptide : I [ ' ‘ ] ' .
in BEBb PR @B, SRR HER el TR, ARRIAPRR fbfeclop, peptides,
polypeptidusy aspeind) ng atnibodespus pefatedi aboveproexthepenufacture of a
fragnments or 30 nut anﬁé can. be ﬂgnerat d whi ch consi st
mestigapea T3 i e E AR ITHEE 0T AR RS CE | y
inactive (i.e. partially lacking their biological
function). Such dom nant-negative nolecules may =
In jarprefetied embotimant.ethpidisieatsi is AorananetesisRoBY of pacoplastic disease, the

do r [ P I: 5/

D005 DD/t dhe RGP SRS SRR, D bEfRreHRe B ffer colon
cafiet i varisn andet mdsbrdsochricag(sactbora).i on of the

endogenous nol ecule. In another aspect, the invention

relates to the use of an anti body which is directed
“padlabifile dledes? @@&trdiﬁEQo Rk Reehi B eM@iDhleSHiBehsds associated with

sequence as defined above for the manufacture of a . )
expesdive 2aB division of peoliferntion s B csrmplsi GareE. Fisferalily ofhe groliferative

S8t PHBbSL RERGRRLP U Rlpo ) 3100 e U e tae
preforabhy exledtedafivirbtidi grevp cofsistsngnef lynghofmaa dumeneancer, colon cancer,
t her eof , Sl&&)lrh afﬁ Fv, Fab and F(ab)2 fragnments that are
VAL ARSI AN NS HICnt i gen or hapten. The present
i nvention al so contenplates "hunmani zed" hybrid

ti bodi wher ei ' id f -h )
Reg’?@ﬁlgs,}ig é%%swe rogxlgggg gﬁqn]%@%ﬁ' VE‘éS ﬁcﬁggt%egrogvth %f nt?sgue lejxtrr%'rl]e site of
|96 b SREE b1 hYor ki 1 tohbes BIHOIA GRS prebiodsly blocked
oA A 2RO Bt S SOH RSy ook
artesesabpan. ithotavee resterlogissttillt dryekops iy erenyi padieriy vaidh iaplanted stents,
acid residues 15 of the don C ] t
e oo bR SRAR et SRy AR kb Sl soreery
resi dues of the donor antibody as well. Such hybrids

can he prepared by severgl nethods . ..
Neoplastt%c dPseasFe)s are dise)a/lses cause% by new. y(%ormmg tissue or cells. In the context of

the present invention, the most relevant neoplastic diseases are neoplastic tumors,
particularly selected from the group consisting of lymphoma, lung cancer, colon cancer,

ovarian cancer and breast cancer.
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well known in the art. Specifically, said antibodies
or suitable fragnents thereof, particularly in
woeovaneased form 20 may be used as therapeut i BCHER2E010307
in a nethod for treating cancer and ot her
proliferative di seases. The.pge of said antibodi es may
al so include the therapeutical inhibition of the above
identified nucleic acid nolecules or their
In GRAGTHEP B 't ntﬂe Fiﬁ‘lléfﬁ%ﬂtrbﬂﬁ:‘é -to 1Be RBE o G 1881atell HuBlei? Bcid molecule
use nay directed to a proliferative disease. The
comptistpgai rwlem adid argthensesuenop sblectied tiramu theegioumeloseghences consisting
Ofbody by any nethod known in the art. Delivery of
anti bodi es, particularly of fragnents, into live cells
may be performed as described for peptides,

eI Bl AT, S 101015, 1

ant i bogy oTays exeny o §1f33n§5 I3n39ubiundinNg7 e hiss, 55 57, 59;
domai n,”” "W thouf "need for intracelldlar delivery. WD

2005%) 026359 Wmm&mq@molmemdﬁ Budicukibi gnsagaence identity
coupl eg’ggﬁl\{g lgx%@élrll )énéoi%e@ b? St aPl 8q h&%?#l%% WZciu&)hofaa? 1éhst 25 % over

r adi ol un1nescent
f 1 uor eseErdsiduab ahd/o;r whivh dré Ketectalslie rig al dconlgetertabdddrebah yusing the

est abl | f or th| ur ose eli '

part i cgig‘regldryse%@*cﬁ [POGIg§1S ?ﬁ%ﬁr@%@g appggt 10° %,

bel é@fheﬁc% of E‘i‘a&bfcoarcid"ﬁlok@ﬁleﬁj ki dH R lchPab1Obs hf&dlzmg with the
ant i ody W th body or a neopl astic tunor,

by 5 cowpeie ewa dndgméfemwthpgquepwu @@rmp@mﬁ@&.t@ n(a) ot (b) under

t onogr i em ssi on
conput%P 1%%%3&5§E§§; :%gg%&@ﬁer énbodlnent t he
I nveit iherntisdnat-esquencd dfeny o€ thefsequaniced € cmﬁneld in (a), (b) or (¢),
nol e p e pol ypepti des, proteins, or
anti lg?%%‘e tﬁQ%tfg’f(l%héﬁl) 056@ for the manufacture of a
0 npdRe@Befuch&s Joﬁ%sﬁdnﬁﬁignfﬁrﬁn?r%f thBee@nc&f asddefined in (a), (b),
prollferatlve di sease.” In a preferred enbodi ment, the

di seas€)i@).c6{®nary restenosis or a neopl astic
di sease, the latter preferably selected fromthe
group consisting of |ynphoma, |ung cancer, colon
for the meanufa@nat iof A noaiveerenaiod ﬂmreaasaticnmfcsemd@@enaﬂwx/@)microtubule

Proliferative diseases" according to the present
ﬁl{lﬁ’\?@ﬁi{;ﬁ“&ﬁc ]:i 4i'S¥ases associated with excessive cell

division or proliferation as for exanple cancer.
Preferably, the proliferative disease is restenosis,

TnRAbIHEE HEREL, ¥h& SRR rel £&! 8MNAE Sise B 2 AnNEAMe@PEHEde or polypeptide
di sease, the latter preferably selected fromthe

Cogm@mgmﬁd@ Pﬁ@olﬁpeplﬂsiﬁﬁ’ﬁférﬁaseqm@ﬁg selggted fromdhe grpup consisting of!

cancer, 20 ovarian cancer and breast cancer.
(a) asequence as disclosed in SEQID NO. 2,4,6,8,10,12, 14, 16, 18, 20, 22, 24,
26, 28, 30, 32, 34, 36, 38, 40, 42, 44, 46, 48, 50, 52, 54, 56, 58, 60;
(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 activation of spindle formation or microtubule

function during cell division.
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Restenosis is a re-narrowi ng of a bl ood vessel due to
gromh of tissue at the site of angioplasty or stent
WO ppband3sd i on. Stents are tiny nmetal tubes to POI/EP1004£010307
previously blocked arteries open. However, restenosis
still develops in many patienbs with inplanted stents,
25 thus necessitating second angi opl asty, stent
i npl antation or even coronary bypass surgery.
%ﬁ&tﬁ%@%&k& Bk $RAFES feFlﬁesdﬂostﬁéﬁgesof%%ﬁgoﬁywﬁgﬁmisydirected against
rmng-tissue or ce e context of th
at lnaetsc&retpepndneemﬁpoduypepu&ewnhetseq@nev andefined pbet fior the manufacture of

eas opl.ast r art C
~ i fgr G pooanon ot rript Bromyrah Shat G bR out iR Al ce
di¢ielogan cancer, 30 ovarlan ‘cancer and breast cancer. WO
2005/ 026359 PCT/ EP2004/ 010307 -28 I n anot her aspect,
the invention relates to the use of an isolated
nucleic acid nolecule conprising a nucleic acid with

THhs SAMHER GSe &erh&ﬂ)@ ﬁwt)fx/i’ﬁ% thReHEVOMBN P edSRNENERS sequences,

cohsi st ng a) the nucleic acid sequences
pephé@epwlepeptﬁesmtmmm@d aptib@liessis directed topardsithe tregmentyof a

d1§FbaSe lﬁlfﬁhlﬁé 5 143(?16 atlé)g or g‘%c;mg%ulegf.;%nn o de@gxg é:élljr 81V4§0n, is

abﬁ@ﬂmm&1@nmgammhﬁeﬁml des that exhibit a
sequence identity wth the protein encoded by a

nucleic acid according to a) of at |east 25 % over
100 residues and/or which are detectable in.a conputer

DRLAIwRR ARSI IAS idefcibhteor n%@atﬁlePySIff L{sg)ﬁﬁﬁe @b &i & microtubule
prograns with an e-val ue of at npst 1 sequences

fupgtiondiraigceld € visiem ey Gp ebar@ﬁﬁeﬁpdabyeneré@%laéomm and
I
de%él%h%en%{ééis ng%r\ra'l?fess éﬂglcuﬂﬁ‘gr&tfﬁ 6? cﬁ‘“sg}v%ﬁ Whid healing,
condl tions of rredl um or high st r| ngency, d) the
anti sense-sequence of any of the sequences as defined

T}@Fnetéyg% h P%%gfﬁﬁ%félggﬁ%ﬁ% ?11%1‘;5%9 pon f?’uon rek a@s to gl{%e %&&ma of
ths GUMEReEsT Ddischet, iwtetkih thd djeasd h)c,hara(:’&hzedbt) mcﬁﬁse(deappptosm
for the manufacture of di canent for the activation
grewisistardations o e sbrowd l%ﬁggp%t ubul e 20 function
during cell division. In another aspect, the invention
relates to the use of a an isolated peptide or

pol ypeptide conprising a pegtlde or pol ypeptide w't
“Aaptsfeqmemf:@usiéer foemationt eromicretEbYe dinstien duTiag P@ibdléﬁswnz sncludes

bo%fg nifey R A St gg' g%llﬂ@g ‘}oﬂér%’u%ﬁ?é hl?%ﬁglf&bgge fuffy étlo%sdﬁng cell

di¥®ion38, 40, 42, 44, 46, 48, 50, 52, 54, 56, 58, 60;

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

division.
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(b) a sequence that exhibits a sequence identity with
any of the sequences according to (a) of at least 25
wOe@$026339D0 resi dues, (c) fragments of the seqRENERR04/010307
defined in (a) or (b), 30 for the manufacture of a
medi canent for the activatiopgof spindle formation or
m crotubule function during cell division. WO
2005/ 026359 -29 PCT/ EP2004/ 010307 I n anot her aspect,
Exbh@sibAB¥ERNAOH: ﬁ(ﬁ&ﬁ@?ﬁﬁest Baf B@a&ﬁ&e@%y@ﬂtr@cﬁfch&? Y gdMBHEODNA or
is directed agains |'east one péptide or
cDpBh y@ém@uvwlﬂh prors@gepreterady a@rfs‘tlﬁéﬂfe@b bomologpug premoters.
t
AIERAPE! P Bnis R B Pl R P B s Bhgpove). The
encbded prodein ob p6h@8pt1®rm&§hlﬁﬁ fulislength olfretﬂ’mgmenﬂmqiepmikgwtth @ similar
bave . dentified. nycleic acid se nces, eptides, . .
e e i oaie Bis Bacten drpeceidivision,
?Swﬁﬂ"'tﬁe "céﬁa%‘ﬂ[f?'% a@fvaf® spHHRERSR atidh W‘&hﬁ:?otﬁlﬂﬂ@ diRtion
forna ion or mcrotubule function during ce
dugng ped} dijisidns  abnornal , deficient or negati veI y
affected. 10 Di seases with abnor nal , deficient or
negatively affected spindle formati on or mcrotubule
function during cell division may be characterized by
All gane dlacs gy tafimimms iksowndn ﬂmgvteiauﬂmmsechto idiredircd dliesseqiiences into
articul ar tar atlo S d und . .
e fiinshiys 0 s gk hReE 0 PPt nfeaRt B pindlg formation
or Bri@SRBhlel fNE@TYn RRng IR RS PartitstrBIustRl RRGntedductifeof the
treatnent of a di sease, wherein the disease is

ab@ e A BRI SFRPIBSS AREFHASE TS B GpTBAViFal orgegRERral vectors,
ngﬁkgg Q&f&&xrgbnékRWEd wound heal ing. "Activation of

spi n formation or mcrotubule function during cel
di vision" includes 20 both initiation and stimnulation
of spindle formation or mcrotubule function during

[ [ t o .
Thf Bisising bl Depiiies P Betifg HRY ke Beral oy Bbivade siyg or o
vittdh@kthod aad Ineedacedi digcppinge tetdetle Get abovd).r ect or
indirect activation of the expression of said target

25 genes and/or for activation of the function of said
target genes. In particular, the use may include the

It i !%Ed)va&ﬁfi@ﬁIltaBIHmﬁbo&@@c&%mis@w&o@&m@mh%mﬁ) gl@AFfinefion of target
function or activity of an

proteins they bind to. Activation may occur by inducing conformational changes upon

binding to the target protein. Another possibility is that the antibody binds two or more

target proteins and brings them into sufficiently close physical proximity to induce

interaction of the target proteins. The latter mode of activation is particularly known for

membrane-bound dimeric receptors.

With respect to the specific embodiments relating to the used nucleic acids, peptides,
polypeptides, proteins, and antibodies the same applies as defined above for the other uses

of the invention.
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endogenous gene involved in spindle formation or
m cr ot ubul e-function during cell division. WO
WQBSH:36859 PCT/ EP2004/ 010307 - 30 Expressi on PET/RRMA04010307
pol ypepti des may be achieved by introduction of
genom ¢ DNA or cDNA containgng suitable pronoters,
preferably constitutive or honol ogous pronoters.
Al ternatively, any suitable nucleic acid expression
Tn YEGhOY eﬁﬁ%ﬁfcp’t‘%@ &%@rﬁloa' é%t@bﬁvﬁ)medgbﬁ-ﬁerﬁn&ﬁ@a‘?ﬁng an isolated
protein or pepti de may length or a
nucﬂmagménnolgcrulpemphd{@ pwlyphptaieg phiditdodB S@c@bd)@pmaﬂhe group consisting
ffunctlon in spindle formati on or m crotubul e function
during cell division, particularly with the
capabid)i inycldio acidtmholedidesspinndler det exptdssionGkctors as defined above,
n1crob§bule functlon during cell division: Allagene

therafy) tBE¥Hie (ﬁ’ﬂé‘g R qoﬁlppﬁ’é‘gérqu‘teé‘ﬁe pedefined apave

i ntrogyc B tQeastiPre pEAIS Sind

subjeg? gﬂ%@é?lng ?@%ﬁ?ﬁ#ﬂ?gﬁﬁﬁg'%géatfgé?@ﬁiﬁgi%i I ng o ()

spindle formation or m crotubule function during cell

| [ | d th .
Preg%%lg tlg'g&e Pﬁ%ed ngélgl&u%Cﬁ%zlg&géruéé 3£ rajré Pﬁﬁg kﬁoﬁéc%[% 911d prgferably is
doubdd-steatided| Paticadenalé riallatv® atider, acid inpdéads iio ranasmEjNA molecule
ctro or ation. 15 The proteins, polypeptides or

accaréig% Hﬁ'ﬁa&ll’%@nﬂ@ngener at ed by any known in vivo or

in vitro nethod and i ntroduced directly into the

cells (see above). I's known that suitable
Themeflisanpris mearbepised greappﬂléd sempihadelor He therappgf emi kind of

0 t :

proﬁﬂf&l&ﬁ\}eccﬁusre%% ytsﬁlcglp can@érblérg n%?)?%lﬁ%hggﬁg%fgégése%ﬁl ‘g%%h spindle
formanm mgmtomothlmﬂe tfmqmeh dpring eelhdwﬂmmmey a nﬂs,glahmduﬂmy fosthe

t hat t ntlbd bi nds two or nore. target %roteins
therany °6F| §tEBCTuPG PR FENTET VBTG S PEASL cancer.

proximty to |nduce interaction of the target

proteins. The latter node of activation is

particularly known for nenbrane-bound dineric

The mediseenis 12y algerhe used peaplied in methepetor thectheimpp af Apnkigd of
dlsé?ﬁ{a %sb&gteg‘%vﬁm@ongﬁ:ﬁgl d}lﬂ%ha ﬁt dges%) &erﬁlcrotubule function
pol ypept | I es t

prot el ns, e sa
dummeueﬁvialan@&Jm\mﬂsa@swea‘ @haratctﬁazgct bemcusesd apmptastse

- Gt s e PO CHA B R R AT )l stowed

wotRDheadngNnt contalnlng an isolated nucleic acid
nmol ecul e, peptide, polypeptide, or antibody sel ected
fromthe group consisting of

The following considerations for medicaments and their administration apply also to the

medicaments of the invention as to the above disclosed uses.

The medicament preferably comprises additionally a suitable pharmaceutically acceptable
carrier, preferably virus-particles or virus-derived particles that may harbour the viral
vectors, transfection solutions comprising liposomes, particularly cationic liposomes,
calcium phosphate etc. Preferably a carrier is used, which is capable of increasing the
efficacy of the expression vector or virus particles containing the expression vector to enter

the mammalian target cells. The medicament may additionally comprise other carrier
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a) nucleic acid nol ecules or nucleic acid expression
vectors as defined above, 5 b) a peptide or
w@oioppaste de conpri sing a sequence as defi ned BODER2004)10307
an anti body directed agai nst at |east one peptide or
pol ypeptide according to (b)zyPreferably this isolated
nucl eic acid nolecule is an RNA nol ecul e and
preferably is double-stranded. Particularly the
{50 [ [ e | Sinahci8l ENALsD! ; -
S e { o TS BeRRLn NeTelid! FOn P doReieal NaCl
solmignsoe fughet additiapplin peticwlansetibores froeservagves dyesnddiavourings.
any kind of proliferative disease, such as cancer,
preferably for the therapy of diseases in which
Thé phédit@nedto hwyt 4loh comptibe€ btiet Bulteb]E obdtimmes. dBer @gmget,| RNA or
oS oS B hSH e ub s Bl saded
RNARNGSlechle REEESlyGaN Calable TR MRdbeARBAISR T8YA aLR%AR or DNA
used or applied in nethods for the therapy of any kind
expkssiati sty do he trawifentestondp s iribeted ¢ therhugani asiagimal cell.
spindle formation or mcrotubule function during cel
di vision, particularly diseases characterized by

I ncr eased apopt 0si.s 0.devel 0 ntal . disorders_or. .
AR SRRRT SR SRRk By KRS GRORER v aP ddL RS adfip introduced
int6 h @esiekd sauREithed ih Rio. Foethbabba Helicaivas,dbe aleiament may be
for nedicanments and_their. adm nistration apply alsq.to

in fo@ ofpeglutiReRReriaulay B8 THAME SUHUAR & Geamhisyp tablet,
ne v > .

A ORI QT TI T At BLEl ARk SO saue

way ainrpaicul gy by figjeetfxiny by oralsnagay teciel application. e neheli¢apeedt may

arti.cl es .t hat har bqu he vir.al . vector . .
e T L8 BRSSP eraRe o rph et gl ot SEFRRE e digestion
app@dths, ot }ﬁ;[akn)plef:‘@j sublianédiR Asjectim, ghe%edicﬁﬂmbﬂﬂm@ph}lgf e injected
. etc. Preferably carrier 1s. ysed, which is_capa of
IntfaNeR s ua@l_rlft ) SRIHPRSIOY PSP TARIS TS Stper B2l or
ad Wi 4=tiBR K 188y GOMERL BB dRBoRXR B8 $kifn YRCfHah Jf Creams,
_enter the mamfalian tara&et cell's. The nedi canent may _
oingielints,i spregislapd otwepirinsdemmah drerangrii¢ sybsiagce0sn GreEY of nhalative
PCT/ EP 4 l.-3 t , .
suls b 8-ty e Sy FrO R S R B S BB P b frotactates.
NaCl - solutions or further additives, in particular
stabilizers, preservatives, dyes and flavourings. The

nmedi. ¢ t.s. al so ¢ rise.other .suitable .. .
Th B B LB B or AR o FRACUT 51 PRk Bnir Ry either
coBEiif 2 HBIHI& stiB)eg RN A hidlsuhs hancBs abhilesaqsdnay dd cbaprising
doubl e- stranded RNA nol ecul e and/ or whi ch_ enabl e_the
nueleig i eeioaherpdblRtgerRs P SuFledeblprpmdad BN Biobsules depgnd on

the;tg?%cf%g?ﬁg?&gﬁg 0P hel Bsddbe eGR4, | nto the human or

Preferably, the activator or inhibitor is administered in pharmaceutically effective amount.
As used herein, a “pharmaceutically effective amount” of an activator or inhibitor is an
amount effective to achieve the desired physiological result, either in cells treated in vitro
or in a subject treated in vivo. Specifically, a pharmaceutically effective amount is an
amount sufficient to positively influence, for some period of time, one or more clinically

defined pathological effects associated with proliferative diseases or diseases associated
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Adm ni stration can be carried out by known nethods,

wherein a nucleic acid is introduced 10 into a
waele®soadscel | in vitro or in vivo. For therapeRtT/EP2004/010307

appl i cations, the nedicanment nmay be in formof a

solution, in particular an ifgectable solution, a

cream ointnent, tablet, suspension, granulate or the

i ke. The medi canent may be adm nistered in any

withUbheRhA, d¥¥Nent ioR nk t%@%i%ct&yspﬁr[ﬂl@ Hrhﬁﬂon BY nfifBlubule function
nasal , rectal appllcatlon he nedi canent may

duriag el divasipy. Bee W@%ﬁl@ﬂbﬁel?ﬁ@qt@m@@mt mavatarydapeading on the
ter. e t
sp%(%%#@a@? o i 16151 éﬂ%&%’g’e‘&r %ﬁde gs{‘al?}? d@ﬁ%@%@t Py affﬁa%&{y of factors and
coralitsanshre] ated te@heashbjacntcr b eeaeshnd the seveeity of ﬁﬂe&ﬁsease For example,
ns or .injectigns.. & her suitable

...solutions fo lnfu3|
if B8 Atk ar iRt Dhag PSR ok Ak Gres Sl Fopie. BRieht, sex,

and b hBaltof A€ phnTe el a6 8H% respinBd siﬁ%§and5temﬁ§ dal&btained
her transdermal therapeutic substances or in th

in pr@rqmﬁa arimal esiswouldbhanans e fadfoisto s capydered rIé§h§ activator or
nﬂlfﬂﬁ{oﬁsig lt(‘)e %S Jon?gte%lhﬁltﬂ %%lﬁg 9{ vngC LRE %fgo eSIIg% %1}6t¥ of pre-

ant at mnis I on
clim'dah inivito atutdms td @sdess fmai:ramatemehil{e{:apmh& }ﬁlﬁlife,r dose tox1c1ty etc. The

conprisin bIe strande nol ecul.es wi.th
e SEEBREL 4T onBBR T ISR REFRYYS ARONE: (5 o 1N ebiigh Jactivator or
mhﬂa@ajaisewélp V@%E:f 2Sbite f@f@mb |sRritek i Akke gkt RNBFEH1 £ CHk @8tivator or
end on the type and the progreSS|on of the disease

mhms opds PESSRleH a ZonmpEpiemBf ¢,1 iha0Ucpervaeight ef the pharmaceutical
coﬁqgk;b&ﬁ’dr} Bfork re?éilQB19'1 t&5@A i n pharmaceutically

ctrve a used herein, a "pharmaceutical l'y
effective anDunt of an activator or |nh|b|tor is an

a nt effetlve achj.ev he de i.red. .ph cal
an B, S B oY B bR SPGB R AR e s sl
mo$débjee.Smill fdlerdlek Breth¥Bcul SPekich afeldt I;brot@ms peptldes antibodies or
pharmaceutically effective amount i s an 30

m@@}ﬁ prids.and whachedyiit ymolecplsr pght af lepsibag 6%0 laérnr@ferab%y less
thag fzpﬁ% DANGoRY praRf 4] es%&?hbqq ?gﬁgﬁag%fg,%@gkg%&%oo Da. Such

ts’ associ ate pro Ses or

small sotsules awydeiidenidiehd 2gh Hir028359 PRCIIERIGOEhIEIBEFs starting
fro forids P RRrITRe 5 i eh Bl e e SRARIS e mBlpbftd Sfhuiyo be

destbinetl ot Guathel A difiedrbyasatiddsdabiv 8 fcbedinateiah tiamittryray
vary depending on the specific activator or inhibitor
selected, and is also dependent on a variety of

Thd B&le9k ?ot@iﬂg tha$ be%rs‘iflg&ﬁb ﬁleactu%@n{ &bﬁﬂ&%aﬁ%ﬁ%ﬁt 156%3}@? one of the

treated and- t h severlty di'sease. For exanple
seqgerices eheelinediiy é@)dﬁ (Or camrhffnigf:d m a hightthroghpu ¥ aihst serean for new

agehﬁ WaY %Jﬁﬁ)glc{nﬁ 5&*\%&1 epﬁgl“ e%paﬁ\@ﬂ Mo c?&)ﬁlc)lule a8 ction durmg cell

general he as mel ose respon
dwrswm é’artmuthﬂyomhxhlms @[’agmnd‘_bbtfmdn drmiereuindle nﬁmabn dunng cell

dlvg&pg‘ad&&ﬁgaé %pff SUC. ga g%tssr{,rg{] %EIS&P ce:xg ?rrlgd1éa?ne?1 s for the therapy of
proliferative diseases, particularly for the therapy of a disease in which spindle formation

or microtubule finction during cell division play a role.

In another aspect, the present invention relates to the use of an isolated nucleic acid
molecule comprising a sequence as defined above or the use of a ligand binding

specifically at least one polypeptide comprising a sequence as defined above for the in
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inhibitor is to be contacted with cells in vitro, one
woul d al so design a variety of pre- clinical in vitro
waeewdioasse 0 assess paraneters |ike uptake, hal PET/EP®)4/010307
dose, toxicity etc. The 10 determ nation of a
pharmaceutically effective agpunt for a given agent
(activator or inhibitor) is well wthin the ability
of those skilled in the art. Preferably, the activator
vithy diabRSMObE QT rbﬁ];epartﬁé &flealdlof aCaRES0 bEREiaRA \9&11 Ubhodahl spindle
50% per wei g har maceuti cal conposition,
forlmtlen pr Eﬁ@b@bulp fiQction d@@% calbdintsiomhi bi t or, acti vator,
or drug according to the present invention may al so be
a "small nolecule". Small nolecules are nol ecul es
In Whiefdiredr enbodim pitodiagmsis rplafkitel polidsbiiodibesesals defined above.
nucl ei ¢ aci ds, and which exhibit a nol ecul ar wei ght of
| ess than 5000 Da, preferably |l ess than 2000 Da, nore
In Qﬁcﬁfx& 5@’91*6}%65 %ﬁa%othiﬂﬁéit 2800 PR, reMsit to R &b §saR it ED §71’c1dl abnormal,

smal |~ ol ecul es may be identif
deﬁcnerm qhnwgatmlghqtﬁfnctqdr sriediarfesnstiome eninpigroqehaids Sunction during cell
tin i_hrar [} n
dlvllﬁq%{ aérst @1@ % g%Fgerlbg?m lol/ S]P gSvU?% n%i‘fon%'élg é%) it ﬂ)ﬁlnatlon or
mlcieﬁlbglaeﬁhndion‘ dlmrﬁﬂgécelhﬂ)ldlsﬁomﬂlcmderﬁidamﬁ&nkﬁi}ﬁmm spiadle formation or
.com orjal  chem str The, genes/ proteins that are
nnﬁfp@%}l@%nwntmﬁ? i Sl%fbﬁﬂegake% nESETY %gfi% ess
one of the sequences as defined in (a) to (f), can be
used in a high-throughput or other screen for new 25
In ggualisrativat dipeane, bixpression cali apdlogennys raghes teorresrendng de the above
0 ing cell division.
#E éﬁ%?%%Pafiigﬁgﬁ%bfggggéof spindle formati on or
nicrotubule functlon during cell division identified

b such. a een b d di ts . f t .
A, oy D B mA S PR S Gf SegeBule BEen durps Cbdivision are
abﬁd@ﬁaﬁ hRfigRYt 8f ndgivegadtecidd, WhRprekiGP o @Leeccfr%sﬁ@ddlﬁl endogenous

or mcrotubule function during cell division play a
genes mety t80loparedn Bregrmargy dea corteRponsing o genpis gepomay be mutated,
riel: |.G1 aci d
mmﬁ%%%@%?gb@g%%ﬁ?@@ aﬁéngggﬁgg%g&QQngﬁﬁgﬁg'Labove or the
use of a ligand binding specifically at |east one

tide i Si uence ef i.ned ,above for
Thp et eRbes of B pon i s i Eas fedSag S G TRRNS i inctude,
butdisa8Rt0oEmste®fto AhBr @lahfifiod ideRcHbS A& pdssion dde@ﬁ’@ Qarget genes in
associ ated with abnormal spindle formation

biojggigab Piithgs rreierily.dit agt hwgte@éw HsgiesREIPEs: cqlh@féracfs body fluids,

ol LB, SR o o LBl vl

compprisfieg the dbeveisduirantarized dirclgn @91d§eqe¢rat$@aﬁmum]yeﬁ§éé RNA)
associ ated with abnormal, deficient or negatively
affected spindle formati on or m crotubule function

Exphasdidit of el endogenous genes or their corresponding proteins can be analyzed in

vitro in tissue samples, body fluids, and tissue and cell extracts. Expression analyis can be
performed by any method known in the art, such as RNA in situ hybridization, PCR
(including quantitative RT-PCR), and various serological or immunological assays which
include, but are not limited to, precipitation, passive agglﬁtination, enzyme-linked

immunosorbent antibody (ELISA) technique and radioimmunoassay techniques.
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division, as they are descri bed above. Di seases with
"abnormal " spindle formation or mcrotubule function
walewosnep3sel | di vi sion i nclude di seases in whi cPCHEPPI904/€10307
formation or 10 m crotubul e function during cel
division is deficient or negakively affected. In a
proliferative di sease, expression of endogenous genes
corresponding to the above identified sequences may
€ dil [
THRCREESEE me? oLD DS iae Rl o mERUOR Fyeodogengps sones
comesgpondimgdo thal abodefdeniiBet nwiein egélsequehcyesaf fected,
expression of the correspondi ng endogenous genes may
be | owered. Furthernore, the correspondi ng endogenous

Su@ieble Bl dRidpioBELahay be @RataEdi R Byhl%ec‘cﬂ‘@]@ﬁ%ﬁfﬁﬂﬁ'eﬂgers according to
protein | ess active aor non-functional

Sta@ﬁar&rweﬁqd@rqﬁée, pefarally polengi ssavances, Y wacfd@R deshrology with a
b [

PR B0 DR, (LGS, 1Yk I iy

suitzhie)debelemyen fonthokd skilded Uathepm,) eduding efdevaativey andnon-radioactive

Ial}%? Tléfglcalt %ﬁ@ta?tn; Ipléfpetife &ﬁ?%l 3315%1;&?5 g’n? Itﬁng?ﬁgﬁ;eA prgbg labeled with a

radiydutiveli ig@bpeoBat et iRseRded RS DN ebEiplafd By DL&si4hBSnal nick
caonprising the above-characterized nucleic acid

tragglglihteastiquysing 8 dNaseyind HRAA nokimperass. Nogriadigpesivedabels include,
r I

fof, SmgICoRENaL 3P Re it bh A BR LEVBIN RERESES 85 fuorescent

cofpoiimils, Theprobe smayealsmie nbeled ekbothends WEk@ﬁ&sn@ypes of labels, for

ex% TQI'CX{H C%I? 1% Poampgeﬁl agiop eﬂ@%‘?ﬁ? &ybi%tm gﬁgl agggg other enc{] efhe labeled

prc(berlihldtlsdm!‘iblél3 chnahtn batbmbinkd P eRybridizgtimabh@étSsolution and held at an
serql ogi cal or inmunol ggi cal assaﬁs whi ch. 30 i ncl ude,

APPYGPTiae depRAFAM eI S qURS! me PEITpi sk mBeleicpgidprohes may also be used
a NGPBsel ] BlseGor IR t ARLHR
fo?g%llleg,%ﬁt gig %ﬁbsnge and el? ag ?o?cr)rrwunoasgggéétﬁggh%i?quesp%dcgs of

orthloB7.026359 PCT/ EP2004/ 010307 -35 The di agnostic use
may al so include the detection of nutations in
endogenous genes corresponding to the above
“Ligdedy’i Bihdidg ispedificadlyai shid @qlipeptides aSuildaahhanrthelaeﬂ Such ligands

. acjd obes be. s hesi zed b e of _.DNA
mcg DSefX 5@%3%9@&?% gftof (S’X“Bplé’t 1&135 rideding pagng, antibodies,

mo@écﬁfa@rﬁﬁhﬂy fiidsORBd SERUIE RER Soulddy Spe&fefilyyPhding ligands can be
technol ogy with a sel ected tenpl ate sequence and

ldeeeﬁ@tbiéatapqiarﬁéereemrr&@sq@mb@@w thigeart) (sbreilee beliowd), famygxample by

R e e e S R,

notheed ¢cabxartatiotisec tﬁunoaoh abd & inhibitingeor 328y atih25is nﬁ&ﬁuleamth which
" tthe i ke. A probe |labeled with a radioactive isotope
HRSR#Ye constructed from a DNA tenpl ate by a

conventional nick 10 translation reaction using a

DNase and DNA pol ynerase. Non-radi gactive | abel s
In prpigered embodiment, the ligand is an antibody binding spec1ﬁca11y at least one

polypeptide comprising a sequence as defined above.

“Specific binding” according to the present invention means that the polypeptide to be .
identified (the target polypeptide) is bound with higher affinity than any other polyﬁeptides
present in the sample. Preferred is at least 3 times higher affinity, more preferred at least 10
times higher affinity, and most preferred at least 50 times higher affinity. Non-specific
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for exanple, ligands such as biotin or thyroxin, or
various | um nescent or fluorescent conpounds. The
w@e@be2d3sy al so be | abel ed at both ends wi th dpE¢T/BP®NL/010307
types of labels, for exanple with an isotopic |abe
at one end and a biotin | ahejg.at the other end. The
| abel ed probe and sanple can then be conbined in a
hybri di zati on buffer solution and held at an 15
bin&Bp r@ﬁﬁb@faﬁcﬁﬁfﬂaz g e tdlélﬁﬂ)lle @Qﬁ‘é?@drg&gpd?ﬁ%?fﬁe c§9 %Q identified
nuclei c acid es ‘may al so be used™ for other th
unqmuagﬂdbmﬁésbnﬂ@@@egna geterpblott he i dentification of
further honol ogs or orthologs. "Li gands" bi ndi ng
specifically to said pol ypepti des are known in the
Preﬁaribly Shie Bpddifeatigsbin@igi ligahdd earpbotlebaiad, ar.g. with fluorescent labels,

cn R TBPLEoHigh B pELTAE B [t DA isotggs, or with

1abSBRI kb aRARE UL S - 1a5NEE Isbdonddryy arltibadiedd Foi QAR nfa@RetRe resonance
" identified by standard screenln% assays known in the

imaging),(the élgan%mlgﬁ Ibevehelatedrwidx aedsilaiusy, supermpatanagaetifyispn @xide or
INEATRSY
1a.nf§8&§§§‘ %of?’ggﬁ oé)é enﬁ%‘t[l gg%%%ﬂgz ﬁpﬁé%%hﬁlg&a}ﬂdon emission
confpuiet foargsaphly) asmirmuinlybiget] ngpt«qres ammcaf R Ko, i el &Y, and
MCMAth which 25 it interacts. In a preferred
8nbodi ment, the ligand is an antibody binding
specifically at | east one polypeptide conprising a
sequence as_defined above. 30 "Specific bindin
In apeother @pRst.tthe pRsCRl myerion; ielatss tp gndiggngstic kifagon gewamg an isolated
f t
nuclPegé % ﬁ%&l@&p% %ﬁ be érdd%][b]tylb ﬁﬁ%r b 1%%1& %ﬁ&{ ﬁpd?%eléféﬁpégaﬂ@ at least
onep@lyeetide dedeﬁrmdeaia@me fomthe htevﬁra:nqhhglosarcﬁ"fzepnohﬂaratsveamsease or a

| east imes. hi gher -affi re pr.eferred.at
discyey Sprialed i epiarr apgle febinefiR Br B Gl iyt ipS Abfine coll
dive@nt i mes higher affinity. Non-specific WO 2005/ 026359

PCT/ EP2004/ 010307 -36 binding ("cross-reactivity") my

be tolerable if the target pol ypepti de can be

Dial 'BE bl g?agtébﬂ@rﬂ'eé Suitz :lé ¥olafe dglucf%yc Adid Ilsélﬁﬁl gildﬁsgequences of the

stern e specifica
abolvé gendSed genebor Igaﬂnﬁepreduct@ I@ellvd Dhumabnibé,swmr spedifitadly binding

tigap 2 MRhodR) el eB aol PR LET HheciiR s Pt a8 Khdfn in the art

Thesdsbis aie3ebe ligui@ phhebetsd as aeting aﬁlyd phdse hemdiyed.e. Hath dBlor more

(magnetic resonance | nagi .ligan
reageps] ERRP Aoy A SIRORY-utHe £&%@F a @fﬁcénwﬁﬁ%h%%da directed

tow@fds obtRp hﬁﬁéﬁu@é%smdﬁﬁfve%?ﬁw(cﬁ&%é o a%ggn%&@n
t onography) or SPECT (single photon em ssion conputed

tonography) commonl y used isotopes include 11C, 18F,

In ag’lﬁtger g‘s ect ?‘1 Imv@n(%:n rglgg:s tc;'gje]u%?%f alll 250?&%)& HLFc'ieléaE&?%olecule ora

Sent i MVent i on rela I"agnhos
nucteﬁnhadne:xpgesamm st@dt @d defined above or of an antibody which is directed

against at least one polypeptide comprising a sequence as defined above, in a screening
assay for the identification and characterization of drugs that inhibit or activate spindle

formation or microtubule function during cell division.

In another aspect, the invention relates to the use of a peptide, polypeptide or protein with a

sequence as defined above in a screening assay for interacting drugs, that inhibit or activate
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nucl ei c acid nol ecul e as defined above-and/or a |igand
which is directed agai nst at | east one pol ypeptide as
waledosnadsabove for the in vitro diagnosis of aPCT/EP2004/010307
proliferative disease or a 15 di sease associated with
abnormal spindle formation ' gf_m crotubule function
during cell division. Diagnostic kits may conpri se
suitabl e isolated nucleic acid or am no acid sequences

t £5n 8 :
P R AR LI IOERRI A AU i oemie
mdyi ajsonatsused agli gaands lfdsmiiagm)ustahécse:nbechahbvaum I iary
reagents as appropriate and known in the art. The
assays may be |iquid phase assays as well as solid

“QAREM gAKSAY Sadcbrdng Wb tthe ?fb@erﬁfmﬂaﬁﬁm feRAGER Bssays which allow to
i mobi I i zed on a support The di agnostic kits may

idenfifin sybstaneRse PRTtigRlaEy notendiat dyes.t baeipBDIRRivAS| semdiee@rmaﬂon

or ' Iﬂ?drﬁﬁﬁﬁlg eﬁﬁt:ﬁcgrh edﬁﬁfn%e aaf &Qsﬁﬁ ddgag%&'ﬁﬂ BbrakiBs of substances.
anot her aspect, the rnvention réelates to the use of an

“Sbmahag edsayl atcemcdirg: tal the pessertteinyention alge | relatesati essays to screen

.. X SSI n_vect or bov or of an.anti
bR Ao SO B G PRATD PEREReBai AP RIS Heptides or
anﬁﬁdmésl @dﬂﬂl@d absed] LBiﬁﬁBleaﬁbldﬂésl neg, Ahaxempld) igclsdd aasll Rdlecules,
assay for the identification and characterization of
pepfidegspolypeptidesior sptibeiesact i vate spindle formation or
m crot ubul e function during cell division. 30 In
anot her aspect, the invention relates to the use of a
Thp@pteintim rgbasbs/oepsayd éomilderpi’fma’ébm aSNWt]h anto ssegpweine ehagapterization of

defi ne e, in [ eeni for ctin .
sgfing®s Bep i AT ot SERURPIAR S00uBbBiRcknn during can
diviRéidh B2 @R/ BihA3QY sadll il Ridsprpviypeptidey; paptided Wrubibodies.

function during cell division, Such interacting

Papispiegly) dhe wepion selalss 19seeRny pEaRTdOF Grusdi §gﬁ%§r%gs may be
1dAB 8 85d MRSt ARRY Srom §9ﬁaﬁ@§‘bﬂﬂl5 SSRYd cclﬁféjﬁ&ﬁx@b ROwED at h@ranes of

present 1 nvention relates to assa S wh low to
drugdeviticlf gresirbartyamoes fop sneatimsnt af <I>T§aetpbt5@ﬁ@a &br glrchdeown drugs also

po%r%nfa %1 St uebefféc{s 234 t@e%%%e\ﬁgkﬁl}; %p %J:ffe éc%eggltel 18%\)&9{

e func i Vi s1on,
screening |ibraries of substances. Screenlng assay"

- according t resent entigQn also relates to
Sufidl yﬁm&somg HIERE T fickigd da ks i geptides or

nuBlefdHdtg Hende k! eSﬁcl‘ﬁﬁitéﬁetm%O&ﬁE@ Rdyd@ther REAbi: ¢@Sctivate the
or antibodi es defined above uitable libraries may,

mdlesuleethgyrpteehoupd ¢o- U@eangn%eﬁ for ingrragtingesibstaneesasp PPRIS, rucleic acids
coﬁgﬁylﬂg %%%ﬁﬁée&ofde V%S antld3f e{ RYQ BAGAE! %(fzz/rrfeg aptamers,
assay rol

ent |ca ion as we as to .assays
antitrali cindr inalatilen afffnityshdusdsai@zechMdbas Neﬁi&rlbmds) o®uch drugs may be

| vat e splndle tion ar m.crot le fu
s P 3 GRS o GFoPHAE B RD: PO g bf Granuficture of
medfdafi®nts pﬁl'd)’lﬁ@t!&bﬂsﬂ o8 itreR@idnk Q€ proliferatiadidifasise st is known that such
interacting drugs can also be labeled and used as ligands for diagnosis of a disease

associated with spindle formation or microtubule function during cell division.

Suitable screening assays are known in the art. For example, in a preferred embodiment of
the invention the screening method for the identification and characterization of an
inhibitor or an activator molecule that inhibits or activates spindle formation or

microtubule function during cell division comprises the following steps:
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15 Particularly, the invention relates to screening

assays for drugs. Such drugs may be identified and
w@eb@smed3sy i zed fromlibraries of unspecified cpCpBP2VI$E010307

as well as libraries of drugs which are already known

for treatnment of other diseaggs. For such known drugs

al so potential side-effects and therapeutically

appl i cabl e doses are known. 20 Suitabl e drugs include

"interacting drugs", i.e. drugs that bind to the

pol ypeptides or nucleic acids identified above. Such

i nt ex)acttrangfodnaiim ofeymadi¢ibecidimbliebile oor nackeiovaridexpression vector

nol ecul e t.h re bound.taq. ampl.es for interacting

subst ancaéée’g%{%laa&gﬁ? Fg%aﬁ‘ﬁgtlcgﬁ)érgg?tgggaﬂés%pri si ng
sequgncesitwvaaed idfl B BevRll anthoseosanisNASbtaicBNAS step a) under
ri bozynes, _apt aner ant i bodi es and nol ecul ar

S .
af i ni t yPOBGHPBS e aoh Mg cTBESsioP & da9 POIERPRdE PRBNA encoded
may be gﬁr df%%ﬁle%fé)ﬁ dith %e]tc HhicHiY a4d ¢ Q‘Eeg?g) dith8r B 88 $sence or in

I nventi i nc I ng use for the manufacture of
medi camghe¢ sbsanck oathoait ooé cemdidatendort anpinhfhitor+ dreactitvatpe-molecule,
di seases, ,It -is known that such interacting drugs can

al so bengbeled'and used as ligands for diagnosis of a

di segsebanlalgsif@ of &Ie@hw}jé forsiatiow anﬁ@b@iﬁﬂe@ﬁn@fgn Sdunng kg:lell division
m crot uhul e function _during.ce i visiagn. 30 Suita .

scr eeni i hes@igated el QT RRRATIA #Re %ﬁf?b.y iggRtificeion pean mjbitor or

a pref era%ﬁ?at&'@%ﬂin%rxﬁgﬁont S8nicBHERiiL Ahclibe aSLEM C?’Qision.

met hod for the identification and characterization o

an inhibitor or an activator nolecule that inhibits

or,.acti j £ r i [ .Crot ubul e .
Tt1’eu%ec i of %} gsfilo]?] 8} egtgh a% i(El\S/Jl;H;ithgr%ﬂ%: gﬂ%Sr %tegﬁ&hlteé%ft% It‘i) (‘)Rv%il\T ‘%gor SIRNA
exptesging viifibra (6 A3 63 S&t € Bk e Dih&ptidas) polydSptides or proteins.

transformati on of a nucleic acid nolecule or a nucleic

aci d expression vector as defined above into a host

THeCldns® JTABE e8RS TCtdd) infohki BERE bQN 0P hodt h)‘?%eﬁﬁ)s?ﬁ heRbY may be
or host or?anlsn1obta|ned in step a) under

pecformpd ibyngll thawn alransformpdon e riesgsfestien dechaiqueneincluding, but not
. e . rre 8 (0] e
R B Bibilh, Bho-Fhthe SASRSHaG 1RIor&RRE°BRARAIAG o Pl eellmost
orgdrgsmab seyces all saitabieaslis onergzaisdistihbieallow detection of impaired cell
.i.nhibitar-, or activator-nplecule, and.c al ysis of .
diYinghe Bl e e BaR St & PinNEPae Hatogduring cell
digisioh. Ai Yir§b0aly pRefdriedt it erahiswised, 6l6kdnsOtin®d B3 iagdficent body
and thereby identification of an _inhibrtor or )
allgwsiapatasy dgfectign Al falures drringorplodivifiay dedpding spindle fosmation or

N L L b Y B SFE B ABSBN G, o
prefembbsbimen vells dn particular dbmen tosllViecs ars alex prefsseddost cells. The
CXBI‘%ggiiOI(lj Sctor r(r)llay B %%1}'7 Sown ve (r)rotthgjc Psssuitg‘bgle 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.

After the transfer of the expression vector into the host cell/host organism one part of the
host -cells or host organisms are cultured in the presence of at least one candidate of an
inhibitor- or activator-molecule and under culture conditions that allow the expression,

preferably the overexpression of the RNA, peptide or polypeptide as defined above. The



10

15

20

25

30

The transfer of the expression vector into the host

cell or host organism hereby may be perforned by al
wop@dn2d3sanst ormati on or transfection techni qQUBGT/EP2004/010307

including, but not |imted to cal cium phosphate

transformation, |ipofection,sdicroinjection. Host

cell/host organisns may be all suitable cells or

organi sns that allow detection of inpaired cell 20

othd} gérrg betExS u&h%&éé‘ Bbéf cfis ér%ﬁ‘l'tﬁr@&j s ik ﬁlﬁeocfumé QRdRfons, but in

nction ur|n di vi si on.
thepa@s@ncwlf&rel Oﬁndndefe@rfmdnmm otr:g:&ma’rgmoéeo@le eI egans,
since its translucent body allows an easy detection
of failures during cell division, including spindle

Firaly,"@itdroih Qfproptité dicubatic finBiitne pstifiot e @edliferation state and/or
Verteprate cells, pr bhly ma nor e

|
cel APy DAIARIE CbhoS orseRisHIR IF A cHOoR GRS & fha iRgce or in

theP4tRefeSOr Mehielch§hnaoshdttle fr ahn@nhArto %P raﬁse?dt@ﬁtor molecule are
vector may be any known vector that is suitable to

detegtbdar phfe”enahbrmuﬁcd Ofhig ﬁ@tectmmrequnaﬁcaﬂlogmpeﬁ@e%@bly done
by %elr @bgr\ésioaeggpé e{ 19)( g%lcgo)égép Ssblglglé\régm "Bod h%?e SWhen the host
orgahisﬁlv\& an etpgaiexp raﬁstﬁmo mo@ﬂy thaasiRbYAL q@gam,rﬁi ghagir is avallable to be

gyptldgwas def i ned a%gﬁf 30 Adteth e transfer

PHas Bpeh TYIEcE RS o RECTREPY-cEh deigsgion %‘&&Hﬁ%m Step

:r.na9 "é?sopl?er borf by Hﬁfy ofh@S techBilGhS kBEw @S theOR ARV NS a@rﬂ@a’t is suitable to
cultured inthe presence of at |east one candi date of

anagyse thehpislifeyatiorostagee oF vthe ixtanb|odceslle damgiomnnprsferahly tall &inds of
t all ow the expression, preferably the
nn&@%% iﬂ?@%& og of the RNA, peptide or pol ypeptide as
defi ned above. The WO 2005/ 026359 PCT/ EP2004/ 010307

39 ot her art 0 he tr nsfected hos | s [ ) .
In Z9pigF Qefriad: © {a%é 86! v ﬁmtﬁ?fﬁrfe 1y dppyification and
chdrA8erBRBER GE aﬁﬁnﬂeﬁ%ﬂﬁ%&ﬂﬂ%‘l@ﬂﬁf irfibitsnd} et%h‘%/%s spthdle formation or
activator-nol ecul e i nal | after an appropriate
migroiwhblet fooetion Wmdhﬁlélsb@rﬁf@@l at hsagyr of| test spstinngs sempases the
cell divisions for host cells or host
ﬁﬂ@g%%%&efg that had been cultured in the presence or in
the absence-of the at | east one candldate for an
i nhilbitor or. an,acti vat or Iecgle ar etected or

pr oPer B IITARLY YRSt ROREPRAS Pd] OY & niclsic acid molecule

quantlféé@@éﬂdé%sﬂ%ﬁ@ad&o@éﬁf@h@@héﬂdone by time |apse
fluorescence or DI C nlcroscopy, particularly in those

casgs e &
V‘ﬁ@]ﬁtlﬁ? Srcl:chegpl?ﬁ ne ganl 2 m th§ rdeonBlREA) exRessd gbl@? Optlde of

nostly trans is available to
anal ysegle(®+ i me | apse quorescence or DI C nicroscopy.

The detection /quantification step nay al so be done
by @ny entieselly EbhHing wé thertosiubstanchrearsi{artlebabling ¢fghar t

t hat ISK%$ ?Bhiy&%FﬁggfvﬁgP %ﬁe proliferation state
en

or the ex preferably all kinds

o ?gﬁ@ e R e R o SNOINELHBE & L hase,
| de r}t i ton a%cltlgg o?atcieast one test substance with the immobilized polypeptide,

f)  optionally one or more washing steps,
g) detecting the binding of the at least one test substance to the immobilized

polypeptid at the solid phase, and
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characterization of an interacting nol ecul e that
inhibits or activates spindle formation or

wore@soeabul e function during cell division froPCEEP2004/010307
library of test substances conprises the follow ng
steps: 20 a) reconbinantly expressing a pol ypeptide
encoded by a nucleic acid nDIecuIe sequence as

defi ned above in a host cell, i sol ating and
opt Iy f
o o Heof A Pacs e ersioanl ¥y R8RS Bflpingle formation

t he tesmrgHUQH&Wbe@namui@HHEHE Idivisign.of the 25

reconbi nantly expressed pol ypeptide, 30 i mobilizing

the reconbi nantly expressed pol ypeptide to a solid

phase e) contacting of at Ieast one test substance

the i nmobi |l i zed pol ypepti ti.gnall.y one

St?ﬁ)?)én%ﬁé?ﬁ they 1“’§P’é’&§1anﬂ%7%%sﬂoﬁé’f bSV?] afeﬁaﬁ%ff QIHEePélde o of its
deh%awe RRF o SGRAHIS Hﬂ%fe@%esy&t@mt BepdriBmk Ak @dl1-free translation,

pol ypeptid at the solid phasé and WO 2005/0263 9
baPETiAIRRROBL00,10IaTuldidudhaspd exessiangnanseoirestl.onal assay

for inhibition or activation of spindle formation or

m crotubul e function during cell division. 5 Step a)

i ncl udes the reconbi nant expression of the above
Stertlendoinfrises fhe ligopetjaini aﬁhd opnomﬂlyi thes subdequengprifecatiom of seid

sui t.abl e ex S in particular from
oG G S RS PR CesHALh BB R, egriaues that o
fmgggyhpyb&§§ng§§&guﬁﬁp&@33|on in insect cells. Step b)
conprises the isolation and optionally the subsequent
purification of said 10 reconbi nantly expressed
polypeptides wi th appropriate bi ochem cal techni ques
elrv%{f Ithveg?g@réérﬁﬂegsésga ng%{] %%mgisﬁgg lt’tgede ﬂesgallag 8? ﬁ&nYatla/es of the
abbmidemmﬁ@iqmlmpuﬂemhmh aomplesm difie ¢xlpeessmb©\f eald @e}ylplelbtncbd asa
Z tides dﬁ? rlses t%ﬁ xpre§§1 sa *
fulih URERR phESe H8A SRR B b Rorodis e f ey scavence.
T}féé@‘t@g'nseqhéhoﬁﬁééﬂsfdﬂ bﬁého@ﬁnu%ld@ﬁ@é &lqlileﬂm%él EHan Bredigated 'in frame'
-sequence.  These ' ta% -se ences cansi st of

elféﬁrotptthmcp@@tth@@ teppigah@do gefegwa@f éddtareet gehe
Cc%fggl ng utrséeﬂgﬁagﬁtogi?bésigf gﬁ%ﬂé{i‘%g? ek eE@eﬁ %Jen@sna‘iie Eﬂe F;SE%Hwtléiglg%e_tag

which éraodés 7 ewoomilyzeptiily cansptiog gmtjelg eﬁbgtléunes, ph]élcularly SIX Or more
hl&l%lh}/e-s,'_&ﬁ i(gq{l&%ﬁ(t)r? g—transferase), c-myc, FLAG®, MBP (maltose binding protein),
and GFP. In this context the term "polypeptide” does not merely comprise polypeptides
with the nucleic acid sequences of SEQ ID No. 1 to 59, their naturally occuring homologs,
preferably orthologs, more preferably human orthologs, but also derivatives of these

polypeptides, 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
molecules may be purified by metal chelate affinity chromatography using Ni-ions.

. Alternatively to the use of 'label-specific' antibodies the purification may also involve the
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whi ch encodes a honopol ypepti de consisting nerely of
hi stidines, particularly six or nore 20 histidines,
w@3hs0ed3ee at hi on S-transferase), c-nyc, FLAG rPCT/EBR04/010307
(rmal t ose binding protein), and GFP. In this context
the term "pol ypepti de" does_gpt nerely conprise
pol ypeptides wth the nucleic acid sequences of SEQ
ID No. 1 to 59, their naturally occuring honol ogs,
uses RInebaliky a @iddh 04i@ 881y BRI R s P BERL A sYa 3k YRR R § 1P @ Ffoation
but, al so derivatives of these polypeptides, In
step &f thegaeambinglysrprssesddrigst ganepas Jesepbddibove (g 2)siragreferred
a0.- ypeptides, particularly
mn?g%@%mﬁhgeiﬁggw éggﬁggggwggLiate t ag- sequence (for
instance a Hi s-tag or GST-tag), may be purified by
standard affinity chromatography protocols, in
articul ar b ing chr t ography resins linked t
in B deeira el e Bt PO et ey Bl el o
incodposdtioalof riib dtioe mﬂﬁ)F)@é at byreaviadd with BimifbdcBhtNR i lsYent
H s-tagged 30 nol ecul es may be purified by netal
COTRRRINGE. ?fﬂfi‘tﬁ’ie%‘)f@l@]é%@]éﬁg #lap Hie raequphjnagtlyi expressed polypeptide
mafbbesyaativel y to the use of 'label-specific
anti bodies the purification may al so involve the WO

2005/ 026359 PCT/ EP2004/ 010307 -41 use of anti bodi es
agai nst said pol ypeptides. Screening assays that

' I i.f] ' t f. t.h .anbj tl.
In S0P ONE ol bbh EhinBRea B fBedidene irafETen Sroppharce
parficifnéy (ted notdivhioeti) ne s throafatd dtbshyas§ie CTheddoubhs to the solid phase is
optional - ste e compounds

i nventj o 5 an. - p c) t
theseD¥ pEcfeRBly qSﬁL&hﬁgWé&e Bpron|of savaley )bagﬂ_s-
i ncorporation of radioactive isotopes or by reaction
with [um nescent or fluorescent conpounds.
Alternatively or additionally also the reconbinantly

In sggpR)escsndidpisichpraisel epanpavag thes nighydiel aqubtential inferattiop pdjtner of
' A ' is i biljze

the g Rl RO o R AR5 RNMBEh 81 G S rery)
1s bodwgh it @ goregeh yvithebd immabitizedpgilpepgide.o t he sol i d phase

is thereby preferably established by the generation

of coval ent bonds. In step e) a candi date chem ca

conpound that m ght be a potential interaction partner
In aaf - optlonthestgifibne@e oexkirdl 3itish@lsiepe Blaly $e peFfofn & MRl &¥%sult just

variety thereof (particularly a drug library) is
COHBPBBS%%&‘E Fopelydniesst Wit ihe Heobilinginalypeptidpisimaie peundeo the
solill fin@AobilieRh) pARRl - step f) one or several washing

steps may be perforned. As a result just conpounds

that strongly interact with the i nobilized

pol ypeptide remain bound to the 20 solid

s IO b e BORRE, At 8 o e MK g

parttberd az byedionifoning 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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particul ar by nonitoring the anmount of |abel remaining
associated with the solid phase over background

WO 20080363525 Such interacting nol ecul es may be BGEEP2004/010307
wi t hout functional characterization for diagnostic
pur poses as descri bed above. 4O 2005/ 026359
PCT/ EP2004/ 010307 -42 In step h) the interacting
nol ecul e is further analyzed for inhibition or

In 86p hyBleliRRrLfing RioMLR is REHERA QP fof Bt 8t Rtivation of spindle
function during cell division. Such analysis or )

formafien pbm:rom%yfun@m dyeingeell drisian aoeh eailigs piofuapional assay

. . Le a
caf GE PETURY LT bl 08y St RS b B A B Nosay may
inchedgathe suitivatidnhef stiossetice hobteaspardandn theqmgsence Geshbeeiitien) or

-(control_conditjio of the interacting nolecule, a
e3PPSOk FBR L) Aibe Trar A POFRR GG GHEO! P
forkl#fi6h bPhidBribiR Bedtlondin¥ing icOIN dHALEH uh®S tesBitH CRRLI &nditions.

conditions. In another aspect, the invention rel ates

to a nethod for the preparation of a pharnaceuti cal

conposi tion wherein an inhibitor or activator of o
In epsithet| aspdaty theinventior refites totarbethed furtbe prapaoniof p pharmaceutical
coth (l)slitic%ll \‘?(fhérle%{] %{llo%%lbgtép bi g%lgfgto?gg géighl%ggﬁ%%ﬂ%r ?%c%oﬂﬁ)ule function

screeni ng ne SCrl esl| ze

dusitle geldtdvision Uistidemifddf acondimg &dahytod the phmenng enéthedd described

conmposition. Suitable nmethods to._synthesize said .
eV | BRTSE et APSREE BIOBER| @89 A g I t he Phgrmaceutical

corhpodi@n.€xanpl e, peptides or pol ypeptides can be
synt hesi zed by reconbi nant expression (see al so

above), antibodi es can be obtained from hybri doma cel

Sult&bqg ane%odis g@%gﬁtﬁg Alk itor ST ALGvAR BEHLAS glt%rkrggm in the art.
synt hesi zed according to any kKnowh organi ¢ synthesis -
Formetdngils,. pepd éepuat ol yooptiddsscan dleatyathiesizah by neombiiantbipression (see

f ive, t 20 Si mi .t he inhi.bitor. . .
o153 DM SHERRYPS B B U1 By SVFIORnE RS LBPegigenized enimals
Sn¥B RGeSl ed@8 Wi shl cARAVR ca¥aFho 10 A kAb®A of gAhR sInthesis methods.

pharmaceuti cal conposition. 25 Brief Description of
the Drawings Fig. 1 shows DI C m croscopy inmages taken

f | e ] £, und of cel
Adgh® b, SR8 of BRI MRl Rl B R par ent
treated with dsRNA (RNAi) directed against C 13 F

.10. 2. 30.Fi.g. 2 shows an am no acid, sequen al i gnnent
SigRi 49 BTSN R RIS PR N F a0 DR G UU T BE ARonng methods
dedeHiBBNaY Ve hal @8mulated into a pharmaceutical composition.

Brief Description of the Drawingos

Fig. 1 shows DIC microscopy images faken from time-lapse recording of the first round
of cell divis'ion.in C. elegans F1 progeny from FO an parent treated with dsRNA
(RNAI) directed against C13F10.2.

Fig.2 shows an amino acid sequence alignment of C13F10.2 and the corresponding

Drosophila and human ortholog.
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WD 2005/ 026359 PCT/ EP2004/ 010307 -43 Fig. 3 shows D C
m croscopy i mages taken fromtine-|apse recordi ng of
wa b@s02a3se round of cell division in C el egaPGI/EP2004/010307
progeny fromFO a parent treated with dsRNA (RNAi)
di rected agai nst C25A1.9. Fi-g3-4 shows an am no acid
sequence alignnent of C25A1.9 and the corresponding 5
human ortholog. Fig. 5 shows DI C m croscopy inmages
Fig.aKenrhbwomIC Irm%rdsacﬁt%elrﬁ@%é) faltem Goff tithB@arlsk rrédorchﬁg' R¢ theOfirst round
cel | d|V|S|on|n C. elegans Fl pro fromFO a
par et el dayiganinh eéwﬂ(mmny ’%gﬂm Ot eargghireied with dsSRNA
F54B3RrR; no aci d sequence al i gnnent
of Fg483 ga]g?%&%ts cop?gégg]ndl ng 10 Drosophila and
Figuimashows laol agwoarmid regsachahghroent & §25X1 Shavd thal Erresponding
m cr @scQ es taken fromtine-lapse recording of
t he H%B%Fénﬁg of cell division in C elegans Fl
Figriogehyws DO c3cif @itfged fakad ﬁdmvﬁmﬂl@‘éaMorcﬁﬁ@Gf ﬂle first round
di rect ed agai nst FO8B6.2. Fig. 8 shows an am no acjd, .
sequéhcell ilﬂflaﬁmtc SteerpsBb PRogsaY fom FOG paspotierterywith dsRNA
15 DrR\RA aﬁmgﬁgﬁpy@gfol ogs. Fig. 9 shows DIC
mcroscopy I mages taken fromtime-1lapse recordi ng of
Fig.fe fshews ancamiho adid csshhende valighoent nf E54BB&gand ifsl corresponding

prog ar ent treted SRNA  (RNAI)
direcC rxsd)pglgg]ﬁrﬁfpfmﬁ%ﬁ %ﬁ(ﬂ%sgan f’@)oug/\%%lo $ ani no acid
Figgquehewes BIC grio®Btopsf infapds t@k@ﬂﬂoﬂnttﬁn@mprseﬁdwﬂﬂmgl @f th% Girst round

Droso and hu n orthglogs. Fig. 11 shows
mi cr 856 Blhv@wﬁ%é% - SIGEAS F bRFASHE ﬁroarpEQ af@egewdqrwgedomth dsRNA

the fral) d]yggtedra%g pdsredpecel | division in Co el egans
progeny fromFO a parent treated with dsRNA (RNAi)

F1gj|8r eSh®ws agaamisp @(645@(11161106 Rlignmemt shdWEBAA amd N cwiaiponding
sequg}ﬁ th&]g&g%ng%éK 46.1, its correspondi ng human
0 its

25 ort g an 0S phlla and nouse honol ogs.
Figi99. si@vshiveniBloScopydrrageopiern fitigeind-loedirdcoiihg of the first round

tinme-la r.ecor di of t e first two_ rounds of cell
di vi 8F 8%?&5’1%’11 & égg bpemgany fopy fP FaCPaéefHaFF"é‘Fﬁd with dsRNA
trea(pﬁmalﬁcteq%lgmﬁ(@b@m directed agai nst C56Cl0. 3.

8 hows an am no aci d sequence alignnent of
Flgzsl c&lap% andamping eeifr exyordi AGSEMt hefmai4.droansle jts agparesponding

Dr 0s %%Hobﬂﬂé) Mm&%rthologs.

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 ZK546.1.

Fig. 12 shows an amino acid sequence alignment of ZK546.1, its corresponding human
ortholog and its Drosophila and mouse homologs.

Fig. 13 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 C56C10.3. '

Fig. 14 shows an amino acid sequence alignment of C56C10.3 and its corresponding
human, mouse, and Drosophila orthologs.

Fig. 15 shows DIC microscoﬁy images taken from time-lapse recording of the first two

rounds of cell division in wild type untreated C. elegans.
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Fig. 15 shows DI C m croscopy inmages taken from

time-lapse recording of the first two rounds of cell
walrasseam in wild type untreated C. el egans. VETT/EP2004/010307

2005/ 026359 PCT/ EP2004/ 010307 -44 Fig. 16: shows the

remai ning NRNA | evel s after _.RNMAI treatnent of Hela

cells. RNAI treatnment of HelLa cells with siRNAs

directed agai nst NP_056972.1, CAD38936, NP060387.1,
FiDPL N 768%4 tHe 2618iNR060RSE, lovelsherd URA] @chRinp s HéfLaQ:ells RNAi

el egans genes ZK546. 1, CD4.4, C25A1.9, C13F10.2 and

F54B3ratmpet o6 Halacells with siRNdstdireried pBaingid i(G56872.1, CAD38936,

trfg;tqlé@dg%a%f g*;i\@ b%’g‘%g@; 2@»’-%@@"2@@%@%&%&8& of C.

NPO 6 Gebégfand germs RS 46el] (TD4.41) CA5Al 1y G(D% {44 aINPFﬁ)‘EGB BTesbectively,

ﬁggatNrf%)gtz Slg & iﬂeﬁ.ﬁggi‘l ngﬂﬂlglgA 6%648 L%&:ﬁ)} compared to control

posi tttea%dcs@ﬂlblsalfor Negos&mh CAﬂmBB\éﬁd SPN060458.11@nd a reduction
the e treat ment on cell <

p:roi |@%§@%&grgﬁoﬁ%§7é anéﬁﬁ’_rWtS?fé‘} Ein HeLa cells.

For %g@;i?!t o [
apopt oSl s r at e 1|e?éis &%{B}?gﬁ%ﬁg’e S{ﬁ?(g n\%gtreg et le (POS otrl,
100 H@smﬂveﬁontrqiehég pirla| iegeirat Gomtrpl. apopt ., apopt 0si s;

P 7 TS B RS B o EOTR Ry, MBAASR! Sl s i

unt r gadrediells. For ierbhicah pteselehtesmiteadolifbheioh OddopWsiittate, and MI of
exanples illustrate the present invention w thout,

homex})ét?rea’f?@ﬁﬂﬁ‘ﬁ@e@ﬁéo 18dme thereto. 20 EXAMPLE 1:

Pr ot f n .0 h
pecitoairo L de Ty e B b M M RES, (0, 07 percent
pr oc edmperedato unﬁmatethr&ltnoaeMJ tirledscramonted egotus!; amtrnb, untreated;
acid chquxj?:?i £s thgms,el ves were used for BLAST

sear PEHRESS ori ginal C. elegans protein was
(re-)identified by a BLAST hit with an e-value of |ess

than 10"5, the identified honol og was defined as an

orthol og. The BLAST search was .perfornmed with the

e ; g 0 .eX]| | P
THCEA I AL IR B0 LR SRR bl o imiing e
sametidretgous genes can be the percent age of sequence

identity. Over 100 residues, a sequence identity of

30% defi nes a honol ogous gene. After 30 the BLAST

search IS conplete | e sequence aljgnpent is
EXAMEJEd 1 Predose) foatd;ffl&%w&? wnctignal gritholpghin eiianpegies

CLUSTAL W and a nei ghbour joining phyl ogenetic

To identify orthologous genes, the following procedure was used: The identified
homologous amino acid sequences themselves were used for BLAST searches. If the
original C. elegans protein was (re-)identified by a BLAST hit with an e-value of less than
10%, the identified homolog was defined as an ortholog. The BLAST search was
performed with the default parameters and the low complexity filter on. An alternative
parameter for identification of homologous genes can be the percentage of sequence
identity. Over 100 residues, a sequence identity of 30% defines a homologous gene. After
the BLAST search is completed, multiple sequence alignment is performed using
appropriate software (for example, CLUSTAL W) and a neighbour joining phylogenetic
tree is generated. Any person skilled in the art can identify the human ortholog from a
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tree is generated. Any person skilled in the art can
identify the human orthol og froma WO 2005/ 026359
weansar3804/ 010307 -45 phyl ogenetic tree. EssePtT/EP1094/010307
t he human sequence that is separated on the tree by a
single speciation event or npst closely related on
the tree is likely to be an ortholog. 5 EXAMPLE 2:
Generation of dsRNA nol ecul es for RNAi experinents
I. .
pﬁﬂ/lf) %%ﬁe‘gg I’m’teg Oéabrgrp ﬁ?&/' ﬂ&g rh?frfg%‘ééq)t%ﬁ%%@%%%h%ﬂ&%%d% tfie tree by a single
spaciative svérg oc omishejosedgietatedisn thy tskantiaslgl td6Ran ortholog.
techni ques. Priner pairs were chosen to i0 yield PCR
products containing at | east 500 bases of coding
sequence, or a maxi mum of codi ng bases for genes
smal l er than 500 bases. In order to permt the
subsequent use of the PCR product as a tenplate for
EXANIPLER pnaration ef d%liNérm?léﬁléﬁs IFRINAD XREEIEITINA
strands, the T7 pol ynerase pronoter sequence
" TAATACGACTCACTATAGG' was added to the 5' end of
Firgir olagahupleptide srimemphit $equdiBep oloyereslected pr mnplﬁfg'rportions of the gene

ém L& pe ?@@?@g%ﬁ%ﬂ @ﬁ@% geipﬁ.?wggq }drggg pa?rs were chosen to

yield E@Rtp‘rb@lﬂité Bsht RNt SeaR S0 OaR)s &Ifedal)s RqEMBEELLE Fhaximum of
supplier (Sigm- Cenosys, UK or MAG Bi ot ech Ger many) .

CqOEPRE basgg fr @ﬁ@esmraélerp@am 5POrbeses. nlreoder termermit fisgsubsequienttuse of the

Péﬁ ‘pI%a{lé(tn;Sr g I)S?Eeeg?f,\ﬁz gz{gl A éﬁgc%pglo &g)r?ﬁn’aigcfrgyboth DNA

stiids, 2£heP®R mﬁﬂamés pY&heteFiseitcpte O'MAM@GA@mnefB‘ATAGG" was
Wit h 70% Et OH and resuspended in 7.0 | TE. 1.
added tpcther daend of IpErsardi premead andhithe %momeﬁrw@ pnoe@her sequence

bl t han T3 and T7
ARBIRAQicicheriianaes o uessLhgns, el K Milles. e
synétaeisi @fnshgmude@@def primed wec ospREdt By tah€ommercial supplier (Sigma-
manuf acturer's instructions_ (Anbion, Megascript kit),
Genshis dit- 9F MW oBmotech, Gpepan®Nase- free water and t hen
conmbi ned. 25. The m xed, RNA was purified using RNeasy
P&R treactions metianperfomethén manlime b 6@ il,swith Taq polymerase using 0.8 uM
i nstructions, (Q agen), and eI uted intg a total of 130
PIYmEgs RIORiRECpOl Hgool wil-tyng N2 GEainhBsominiiNA template. The

PO B 0 SN B g G TR 30 10

TRy heat] Bﬂt}ﬁat P@ﬁcrefaéﬁonlgzam;gpet@ﬂ%ﬁi edhCof #R6 ﬁg&h%ﬂes for 5 pl

Concentration of the final RNAs were neasured to be
trgngenipiiony reagiéonsfusingl 16. #1d307 RINA fvlymerasetictFheofepttate T3 and T7
reacti i i

ﬁ@é%&f}oangeagﬁgnﬁ&%g BrPRES et Gat W8 pBRepypersinsuctions

2005/ 026 59 le'gI;t E%%%g%?g%?S%gl &fﬁh RNl 8" thcftombined
The mixed  RNA was purified using RNeasy kits according to the manufacturer’s
instructions,(Qiagen), and eluted into a total of 130 pl of RNase-free H,O. 50 ul of this
was mixed with 10 pl 6X injection buffer (40 mM KPO4 pH 7.5, 6 mM potassium citrate,
pH 7.5, 4% PEG 6000). The RNA was annealed by heating at 68°C for 10 min, and at 37°C
for 30 min. Concentration of the final dSRNAs were measured to be in the range of 0.1-0.3
pg/pl. The products of the PCR reaction, of the T3 and T7 transcription reactions, as well

as the dsRNA species were run on 1% agarose gels to be examined for quality control
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-46 purposes. Success of double strandi ng was assessed
by scoring shift in gel nobility with respect to
W@ R00g26384 r anded RNA, when run on non-denat ur i POT/BR1084/010307
EXAMPLE 3: Injections of dsRNA and phenotypi c assays
.5 dsRNAs were injected bilaggrally into the syncytia
portion of both gonads of wld-type (N2 strain) young
adul t _hermaphrodites, and the aninmals incubated at 20C
puspgpesp Juggess of @1%&1? ssandineewehasicdrd S sceing suftfin el mebility with
nal yzed, By,
nmé&#?%%gg??g n?gg ewgnce gbq%?é§%1gﬁag%nlcroscopy for
pot enti al defects in cell division 10 processes,
capturing 1 inmage every 5 seconds, as previously
descri bed (Gonczy Di ssection of cell division

EXAYPE L dnjections OE%R]H@I 4“@%@“@%ﬁ§§ﬁﬁ%bdl tis el egans
enbryo by nutati onal anal ysis. J Cell Biol 144,

o254 G- GHORE el AR BREA BB R e
(Nﬂ’&t’rﬁmy yohtgoaddh d:[dﬂnytplaf)ﬂﬁd?s afi®@te dnimalsi ooubadd bt 209€ for 24 hrs.

four cell stage. Enbry om 2 additiqnal _injected
mb&f%wvv@rtbeqélsﬁ%cé@r G f??’%‘rt{l% Ayrtte ?%a% d apglyerd By time-lapse

dlffel?@qtlgl %?tlzrl e Ot Qf‘dfet)mf’ér@&g y rfgls @8&5{13‘1‘3&%0& WHSell division
yieldin ocunentatlon or at i njected worns
prdcassesmiapmnpg ri mreage e‘lraryﬁomon@evs prenbnglpsieeodhem(mdczy et al.,

acut e sen itivity to osnotic cha ges nce
DigSheon 91l dBYisign FERIeTea it BreetLP ARSI Cf?ﬁ%’ﬁ’zgms clegais embryo

by SnftSsnhi Qﬂbfl] is. tﬁeez'z Hisctad 9@ﬂ9ﬂ@k§999 A P%f dedn &)%egglent embryos
overcone |1 S |n1tat|on |njecte ani mal s wer
frodi stskeedted d1ffm¢nt rinjebied , wcamaemlh dilimed dnftbis mamhenj fromnshivBly after

di.um cont ng % tricaine and O % . .
ferf At G che Somdsrdl e Ebaer Trogh 2, il oAl daiepisd s were
recgﬁﬁﬁ rﬁgle sl‘icﬁ’?er en@H? rdé@%gfﬁﬂe% b8l %&3&1% bKeliyat r@beotively, thus
. Biol 203-215% (1990)). The resol ution

ylakhltng é@ﬁemebgatmn duwi a deashy ou@tﬁdt\h@’rrtsawamweumst not

equal that achieved by observing dissected enbryos,

and only Iimted phenotypic analysis was 25 conducted
In kdiné BeRS, §s edibRE héﬂt@@éﬂ%ﬁw@tﬁ' BB sfhotferaddes Oas evidenced by

transferred fo a fresh plate 24 hrs after injection of
theifslirpgrof eirgturdfintagtity daingrihe disspetiqraelethe injeeteglagirealivels order to
over%g%ﬁ%( ﬁa&j tt%tﬁ?ﬂ, Sirtgr Etgg reﬂu%{a?ss\%&%enot %i?ng%c%( bhp}aﬁler anaesthetized for

e presence o

10 alir irsM9Anm &diumasnis@lihg 69 % Rehine abde 0@l %Molé} taﬂ@ﬁxounted intact
Two days after that, the EI ate was inspected again fo

on g agypEskadde dpervethetl smbroseness inerqro ALy et pl., Dev. Biol. 142,

202458 Aobof)oftle BRI SRRy 5w RE AR ERGE0R oS mall dappot equal

tha# acHibad a5t ebserang dizsaatedt disbrios, aind gais ligeteé phEdiEgfic 2nalysis was

conducted in these cases.

,_1

Three injected animals were also transferred to a fresh plate 24 hrs after injection of
dsRNA, and left at 20°C. Two days later, the plate was checked with a stereomicroscope
(20-40x total magnification) for the presence of F1 larvae (L2's-L4's), as well as their
developmental stage. Two days after that, the plate was iqspected again for the presence of

F1 adults, as well as their overall body morphology and the presence of F2 progeny.
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dsRNA was desi gned and used to specifically silence
the expression of the C. el egans gene 5 by RNA,
w0 b@sepse esting its functional involvenent i nPCTEP2004/010307
first round of enbryonic cell division in this
met azoan speci es. The dsRNA yas synthesized in vitro
fromPCR- anplified wild type genom ¢ DNA fragnments of
the C13F10.2 gene. For PCR, the follow ng prinmer pair
was used: " TAATACGACTCACTATAGGGCGGCTCTTTTCTTCCATTT"
with 10 " AATTAACCCTCACTAAAGGTTTCATTCGTCTTCCTCCCT" as
EXAMPBEd!: Aithraetesizstbon of theel. 2/egnas pad C13810.2 The dsRNA
was purified, and injected into adult hermaphrodite
wor ms. The phenot ypi ¢ consequences of the RNA

dsRINA& @&tag‘aeélgﬂbﬂ A ddedRkeic2dy SAEStheledpREsibmof e (-klegans gene

progeny of injected worms, using time-Tapse

by BNéfietherbiyatestingt iéy fiacdrsd invalvemens tin (m @st noundoefcephryonic cell

AR T DR T e oMo o RO S Pt im0 from PCR-

ams1 el Qlilldngfpbtgenﬁﬁh@@NAd!ﬁ‘d eARSef that Tl 3F e %e@el IFor PCR, the
stage, -15 to 20 mnutes later, Control. wornms were

follewitiger not inj €¥ERA, or injectlé with irrelVéfant used:

" me .

nucl eoﬁ%ﬁé}é%&%#‘%@ﬁ%@ﬁeﬁm er-|s]a.ds RNA, but with

"AATEAACOO FOACTAAAGGE TTCATRNCGTCANT@LS TCGE T"he fEfward and reverse
progeny of such control worns_the cel]ular, 20 eve

prirpgrs FrePgqtively- thie dsBdiy vast PwriRdy A duiseler mtovpdylh hermaphrodlte
R

latee Xantha el @migeﬁsz osfe le edtat vtdmmspasiag biithe-tapsefdifirentily pitaference
eV|?t|ons are lis and il]ustrated in Fjgure%f#15
confasteflyl(’) micEescopy: ra HostePTeresplrard £y0 gpindire ripgilization,
whilSthle bl% YRS 'iﬂcﬂﬁﬂeﬁﬂ Ec Rl {ll%ng)funhh fhe JTBIP tage, ~15
pronuc at the cortex % ortly after entry into t he
toZéggmuﬁbﬂamls acconpanled by a 25 cl ear, coordi nated
flow of yol k granul es through the cent raI portion of

Corthe worhaplvasnitleonot ihjBee@br YgeGed GG frttddvaal dSRING. Irrelevant
towards the mal e pronucleus, and a concom tant series

dsRAA wesmade af theessms neleptids Pempeitiyr sdhe pporiowaial ssSRNQ. but the
nuc@aglg%sl &E]i‘eoli‘l rtch?orS %pc[e¥oh1 t%lgofﬁt h}:y %I:g? bF Q.I %egontraf %n{@ Itl?e cellular

ronucl el undergo erne

evelits @ff @l i&@ﬁtwmuhds dfgnibiybdieicell dimm Wgre\lﬁotlﬁﬂ 10 dxébit very limited
posterior half of _the enbryo, followed by a centration
Vanahlélw $6 QPFBRedPY @éC tnhléméPQﬂYu érlbprocgsagsyth amera%é%m&fl@@d scored

for ?ﬁgﬁ%ﬁgﬁ@ Bf f){i’ i u | nﬁ\t‘lforfs Ui ?‘aﬁ@ﬁlu@tr%tﬁ& Ale6 AL 98 9riefly,

ryo"s ‘ axis. ter synchronous
the kan'eakplm&ncmfpoﬁdmy mfdlhm einbayo snwélatipelsiermired Wyl Garposition of the

mal? ég%q%gqu%nagagnc Sgssrhoﬁ%éggel Ll all é}gShor IfhlskJiléltacctzor}rellg]amed by a
cledF, C:-E/o}:fﬁ?rﬁg@ﬂ i A%nﬁey hSth@Eé‘ntéf SRAR fik (%X n;f’}asm along

slight posterio dﬁ%p acenent of the p sterlor S
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,
the male and female pronuclei undergo highly patterned migrations resulting in their
meeting within the posterior half of the embryo, followed by a centration and rotation of
the pronuclear pair and associated centrosomes to set up the future mitotic spindle along
the embryo's longitudinal axis. After synchronous breakdown of the pronuclear envelopes,

the clearly bipolar mitotic spindle is initially short, but then rockingly elongates. These
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pole, while the anterior spindle pole remains
approximately stationary. This then results in an
W@200a10B1369 ¢ posi tioning of the spindle during BOEPPE€010307
and tel ophase, thereby yielding an asymretric
pl acement of the cytokineticygurrow, and generating
unequal | y-si zed 5 daughter cells: a smaller posterior
P 1 blastonere, and | arger anterior AB bl astonere.
maopgiests arhecaBupani¢dehy at flight ppgederedisplreaspnt witte phwerior spindle

enter .of the AB.cell . the.P 1 nucle typi cal |\ . .
vofet Bt 4 wiforcptimdat s Balvirbly otiel Lp fhon resuits in
an REFrARRIINNERIERIRE o Bthe rs?ﬁﬁw@ﬁﬂlf%apﬁﬁé ahd eflophisé,&hereby yielding

re-mgrating to the anterior PI cortex with one of its
andypyiinesdrie dpleeamand sefnthe  cyteliaptiy. furpvs ands gerestingatnagually-sized
bl astonere then. digvi ng t.he emhryo’ .
dapeferr e Ay bAGRIS T ST g 14 THERS /8B plastogpgre. While
thdABSTOIBRE Ehen ThigsRed difeci/ Vo Slc@BSteP6EE ARSYINGHE PNAUSkYs typically
wth P 1 lagging 2-3 mnutes behind A B. In the FI o
migrpfssyiysther toxeardss therpastarion ofithay cgBRRpore Hedergning wi prgnounced 90

BB XL ORIl o BARROLYP G5 GO BTERN SR By Hotosorcs
leadiigy. Thishigmass that gl £bhRisgaicrothen sligdes tlong thweakieryed longitudinal
m crotubul e-cortex interactions. The phenotype is .
axspiRaRandEcwas: fal thata gt Giss éhB e BlaBIREIRER: y peldicph divoatdévigions  occur
' . e: 3 ion in i ndl e
> gﬁllrer)l?t{)?o ’r\gl;[ﬁr?hﬁ é%?ﬁ?%ﬁ%%%%w ulfi ngI ceISIpl
division. Since this function is essential to 20 cell

dj visi on throyghout petazoans, . t-his gene and any )
In (bl OGEPTIAY O ST TSt IiREE: W edéRtl]\TA, %Pe@ﬂwn@x@gm.‘/empmdMﬂble
P h% Eegﬁaégg{ (l)itiégs%le\leiH EE% g)l ﬁgg %%?gg 0 d%; (]el?i é%%gb%g ent él JQJdS) drifts and
beddsaldysng dbdngdtienC stfestife 2wephmecd enjuaradnil¢-eméal Sntetagions. The

orthol.ogs.in h n. (GenBank Accession No. NP_076974)
PhepptyPers SEBpIPIGIoébnBank  Accession No. AAF4991 1)

whi ch have no function ascribed to themuntil now In

25 particular, there has been no information Iinking
All hseoredhplicngtypeo isjiéata b eefwrament dor 61 3F 1.2 geteifariciion in spindle

o SR 5o 101 oFRE5E St B BELASR e

celC ARif6n ERBE G dtidbnd, NES A8 R8S affP Bbrlold8| Md eReREves thereof
proteins with equivalent function in spindle formation

repsesent exestlgpiutanls dercuseoin ther denglapment of & ivefenangs of therapeutics

e AR 0E e, AT E S 3 L R et
orth&I6 £ER2 R0 1 QZB ank N cdSSRWANGR NEI @56 gNE dardh Droko@lild §GenBank
specifically silence the expression of the C el egans

Acgession Bg- RMaF49% e vdch thexe inqgfyncson (aseribegintg them until now. In
palltigl\ﬁgl‘,vtﬁ&%nlllasl Bechf febShanhl ‘iﬂﬁ&r&f th%n&'iﬁlocfgésctocfﬂiﬁdle formation or

microtubule function during cell division. Based on the extremely high sequence

a

conservation at the protein level, it can be concluded that these genes most likely encode
proteins with equivalent function in spindle formation or microtubule function during cell

division in humans and Drosophila.

EXAMPLE 5: Characterization of the C. elegans gene C25A1.9
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division in this nmetazoan species. The dsRNA was
synthesized in vitro fromPCR anplified wild type
w@emwsntasDNA fragments of the C25A1. 9 gene. FoPCRER004/010307
the 5 followi ng prinmer pair was used:
" TAATACGACTCACT ATAGGCACTWTTTTC' W th
" AATTAACCCTCACTAAAGGTTA CTGCTATTCCT" as forward
and reverse priners, respectively. The dsRNA was
dsRNA Wasedbsigand andy p@dtte dpéanficallagilence theexmpdsicndifitke C. elegans gene

by KT a6y, AERS X SRt B OB ASRRr Ptk Jfelound of gmryonic cel

diRE608AYhE niehiz864 QPe M. MPhe HSRING Waﬁf%? MRSed in vitro from PCR-
differential interference contrast (DIC) m croscopy.

amplified ovilé dppaligegemit ANAdfragments mfnieeS2aA1 &r gene. For PCR, the
fljte“ lization, whi.le the femal e pronucl eus is

used:

etlnglts "tic divisi o4 until th&® cell

"TAA&'@@GAG:?CIKC"BQTAG@EASTWNA&TGCGKBG@AT’FFH'TGJ'T’Or yos of - with

WOrns in ected wth dsRNA, the foll ow
"AAéEM&Fé W@%ﬂ%@@%@é@&@ﬂ@% QQ‘: ag) forperd  and

n r ghtly e t.0: .
R B ULPTRSB B Sogs me s
hefhdphtdditeS woﬁﬁb eThs. p}li@beypyc Vdoﬁséaﬂueno%@ dof Sk MNAI treatment were
posi ti oni ng I acks the rocking phase (Fig. 3CGE). In
dogusprnied 2dshowrpi lgtes 4R skl tProaenYC BE JHISSISHe WeuRT: clsitg dine-lapse
S: F 0 a a al
dlfge?%rﬁ%inel_}lgr:jfe%nci ¢ ﬁ%étt gbﬁeﬂ’?)e?mbfg) éo%gh 2%8?1& g& }dn%k started " ~20
mlﬁlmfbj yfodi iénhﬁubﬁj whi2® thA flemalesgonedeystie nom;maﬁg I1tl§ aha&deticedivisions,
equi rement for C25A1.9 ne function in spindle
Un‘fﬂothﬁgtcie]éﬁtaé?: o dp 80 mpnpies %a%‘?{ctl on during cell
division. Since this function is essential to cell
In dbe/ F3i ombriyby ofighoms impectedowiih, dsRhi/As Tgerfellawﬂlgahighly reproducible

honol ogs and de aties.thereo represent. exc
RIS e S R (ke Mou b SEMERIE SR G PaAGROE leading to
incoRRIAS StiriueRar béiflateh Q&gaﬁh I Thé fa@fofc @@ &Nb&dly visible and
Anal ysis of the C25A1,9 gene sequence reveals a clear

Splzélemmmoagl& lacksiiha moc(k%BWR (Bige 8Ssklodn Romme Ps0RS79an result in
chroFP %%IPF ggcht%%on %e%& (ﬁ O%geﬂ%&w 'th?cfj El?cajte% aﬂ%&{hltlo nﬁvl\éaryomere n

curar ere en no I nforma
AB Hlestb@eR) Othetghens @Pml e@nbrosrivtdtign. or m crotubul e
function during ce di vi sion. Based on the extrenely

ATNbBR-RAHRAGE 889 ARBENA LI RPuRdm e &P @%@;1"9 F@ﬁ’ee !funch@)n in spindle
can be concluded that this gene nost |ikely encodes a

forprativeion myictotubetpufonatien tufiugicell division. spigedthes fupetiaat isgassential to

T R N

rep@esefﬁh X RULAT {opB FRMuRS int BR GeveRIRUANDIUE Qﬁdé:%r%% 8f therapeutics
dsRNA was desi gned and used to specifically silence

incdluiengxpi-prodifeaiisf agehis. Snalgsis gay @el .9 gene sequence reveals a clear
homolog in human (GenBank Accession No. NP _060387) which has had no function

ascribed to it until now. In particular, there has been no information linking the homolog to

spindle formation or microtubule function during cell division. Based on the extremely
high sequence conservation at the protein level, it can be concluded that this gene most
likely encodes a protein with equivalent function in spindle formation or microtubule

function during cell division in humans.



10

15

20

25

30

by RNAi, thereby testing its functional involvenent in
the first round of enbryonic cell 5 division in this
woretoanoan speci es. The dsRNA was synt hesi zed i PCEP2004/010307
fromPCR anplified wild type genom c DNA fragnents of
the F54B3.3 gene. For PCR, thg_following priner pair
was used: " TAATACGACTCACTATAGGAGAGGT CGAGAACGAGACCA!
W th_ " AATTAACCCTCACTAAAGGATCGAACTCCTCTGCCCTGAT"  as
EX AV H 6 abarpgtarisation of ghe Gerlesansgepe E6EB3By. The
dsRNA was purified, and injected into adult
her maphrodi te worns. The phenotypi ¢ consequences of

~ dsRNé& Wesigneémmedm seecifthaty wBerice dh@ekhesgion df diee€. élégans gene

R
dlv’t:éT@ﬁ)iﬂ tﬁfscﬁfe&'zﬁélﬁ sﬁéc@ést ethe- 3QKNK‘ d @Sn@EListd in virro from PCR-

ferilization, while the female pronucleus iIs
ampbifrpd wildriype gesomed DNAcTragmerns of]&lp F54B33rgeink. RdrCR, ¢ld following
.stage, -15to 20 mnutes later. In the Fl enbryos of .
PIRSt s i nj ected wit P®YsRNA, the fol | o highly used:

"TARTATTIECICA CTAEACBABAGE FC CRASAACGATGAGCAD) - with
Pronucl ei _are not centered and a short spindle is set

"%W%QQ@TCHQTMG%T@GAA%W@T@m%GC§ GHT" Ths s forward and

VBB GURIG A CRYs: (5o Chry Bk BRTUH) (G athgwgy o adul
herdpBlddneswerhai e ﬁﬁéﬁotg@fco cBhdegueRES| &Fi 115 RINA Qfé%ﬁﬁent were

apposed to each ot her . 5 DH black arrows).
dogyarefintedo A4l ouzarly’r@mn ethr:sF rpganyant tijectodsvemiso ruserrg dime-lapse

T T o

mifi@ed@itdr Q‘Bnl@z[atlﬂil C\Kfﬂl&@@fémﬁl'éﬁﬁbmﬁﬁbu@ g targpleghd its melotlc divisions,
division. Since this function is essential to cell

untgfithe 3icelhstees, ol o 20 THEERYI8RS, this gene and any
honol ogs and derivatives thereof represent excellent
tools for use in the devel opnent of a w de range of

In theeFapentri@ssof woes dhjgtedntith PERNIAL, ehatfoNeviageigsly reproducible
Anal ysi s of thg F54B3. 3 gene sequence reveal s cl ear

p taom(% B5COSEIVRTI RS- 0 el reBIclel AR RelGentsradoandnpslsb enspgle is set up
alof® %etﬁcg%) 2082 Pﬁx@?ﬁl@ag @2 ?P@g’%ﬁﬁt%l ﬁ{%ﬁ@gant o 5?%685%26 specification

whi ch have no functicon to em unti |
andBisedving at fecusitsgFandl B swhitd erram)s dptoldizessr faile) the reforming

has bee escri bed as ATPase- at ed Additionally, ...
g PO G RSt 4 ettt ORIEdE T il e EnRY. A additional

a@s&l@@% R1Imble ot O 8&9&«5&%@5)%%@1@%%%4\/&010307 -51
P_109399), rat GenB Accessi on No 46462 or. NP

446316) and Saccharonyces cerevisi ae (GenBank

AL R R PERCP I RECHUBEHE g0k EPTara S BEPi ot spindle
fon@ihﬁcﬁrpbﬂﬁﬂér@tu%ﬂfécﬁm&[bnd&ﬁdﬂggceﬂe&kflsﬂiny IS8 Rhis Bas®Mn 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 F54B3.3 gene sequence reveals clear
orthologs in human (GenBank Accession No. NP_060658) and Drosophila (GenBank
Accession No. AAF55289) which have no function ascribed to them until now. Based on
sequence analysis, the Drosophila protein has been described as ATPase-related.

Additionally, homologs have been identified in mouse (GenBank Accession No.
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on the extrenely high sequence conservation at the

protein level, it can be concluded that 5 these genes,
w@assizdassar |y the orthol ogs, nost |ikely encodeCT/EP2004/010307

proteins with equivalent function in spindle

formation or mcrotubul e fuwtion during cell division

in their respective species. 10 EXAMPLE 7:

Characterization of the C_ el egans gene FO8B6.2 dsRl
XP 9308 iran eprainak rsasaen Nooie4dar YPsi4&iEb apdcSaccharomyces

essl f . Conel 2 8N j : .
R LD HOR RS S00n N le  BEEERY porion
linkodg grtenenicspille fortHatibs iop mitrotibhlesfuneticdzdatmgspeialivsion. Based

The dsRNA was synthesized in vitro fromPCR 15
on thepriremely bigh gequepes emerrRdoNAbhe prRjpiRrieeldt cambe concluded that

0 2 P | oy j I G :
e e AR AP A T A A A ARG s panvlen
funétAAT TAAGEKITEACTANNECGAGHEETRGAAAFBEATEGHG ng scellodivdsich in their

and reverse priners, respectively. The dsRNA was
TeSREGHYS $R8¢1CSand i njected into adult 20 hernmaphrodite
wor ns. The phenotypi c consequences of the RNAI
treatment were docunmented 24 hours later in the F
progeny of injected worns, using tine-I|apse
differential interference contrast (DI C) m croscopy.

ecordings started -2 m nut r
expBRPY R A Eiirackifien@on nhBe & st Siscrusie 1 o
conpleting its neiotic divisions, until the 2 cel
stage, -15 to 20 mnutes, later. 25 In the Fl enbryos

dsROYA Witss dgsigrgdeandaedic eaiSirally, sikeree the lcKBRRTIQP oif hRIGy elegans gene
r-0 Lol e (Fi : :

o BROOEIELY Eunl B Rt RER SRR GTRER (e ool ol mtpyapic cel

divisekimghiphastazeh tgeeicsl Thé i RPL nedsesyrshdssd in vitro from PCR-

coordi nated than normal (Fig. 7 A-D [T OWS). .
amypEieds Wilth e geprmisiDN @men?ssofjﬂé«? EQSB(@@ g?ney%@- RCR, the following

.arrows). The pheno e i's enbryonic | ethal. WO .
Pritd0s) 026359 PCT/ EPSBD4/ 010307 52 Al |‘§o served used:
"TAATEARC OABECACTATARGE TMEAC CEAAAGEOAFBABE"2 gene with

At ERAL R CAG oA Sac B R T A BT ctotomigrd and
revérSe 3 sgir\ég}%icgﬂeé§.h M0 oRiT AR AZ %fﬂﬁﬁed,t hh§ glﬁéb%ec?rlgto adult -

any ‘honol ogs "and derivatives there represe
hermxpieblidntwornod. sThomhasaypin tinseqenedsopifiethe BNAd weament were

cochGRfed "y ARG P AR IHOBRAS (hin i Qe Ayl wme-lapse

| diffeleRBsl iRbihehQgTohttadh! @2 (mgﬂfy.AEﬁ%ﬁJ QBcM@ings started ~20

NP057625) and Drosophila { GenBank = o '
minutes after ferilization, while the female pronucleus is completing its meiotic divisions,

until the 2 cell stage, ~15 to 20 minutes later.

In the F1 embryos of worms injected with dsRNA, the following highly reproducible
phenotypes are observed (Fig. 7). Pronuclear centration and rotation are inaccurate. The
rocking phase of the mitotic spindle is less coordinated than normal (Fig. 7 A-D, arrows).
Rotation of the P1 nucleus is jerky (Fig. 7 E-F, arrows). The phenotype is embryonic
lethal.
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Accessi on No. AAF52761) which have been described as

guani ne nucl eoti de binding proteins. A honolog of
WOo-0BB02635has been identified in rat (GenBank ARCEHEB10041010307

No. AAA73553 or NP631924). There has been no

information |inking the genegato spindle 10 formation

or mcrotubule function during cell division. Based on

t he extrenel i gh . sequence conservation at the
Alppbieayed pl@)@%pes tnigafe e reHemgle Bt FHB6 hespe deprdion in spindle
foz%?ant h%ﬁ“n"ﬁa‘ iy ﬁﬁfc‘n'ﬁ dﬂ@,ﬁ% Qj? %ﬁwélbﬁ eéﬁ[lcee gﬁ? ﬁﬁqc’uon 1s essential to
pr o U6ins MA equivale nction In sp

celfl divisibh alrooghoti enaizdans, ehfsumeat iaod ady rhongﬂ@g@ dnddéiativatiogs thereof
in their resgectlve speci es.. 15 EXAMPLE

repressih e leniatqoln foi usthan dhe develeontactyedfea omie srag&RIA therapeutics
. t

n 980554 AR RS Sy BREF UL UEAH R FERE Bl e lear
orthelobs gy hutnsmf @(BmeanhaAcaesmm WeeEP_(0376Rbe afid Mrbsdphila dGenBank

f h
AcHFaIcs A S g bt st B hes %¢%§b¥€¥é%%%@§prﬁ%ieoude binding

n
NS RO RS Gt Pl v
AAA7SRPACEATT mmmﬁmmmﬁmmlmmwme genes to spindle

oA\ BRI G0 SSHRE (e SOPA IS R0R. e oxtiemely high
seqidhdd 'c@gser\aa?l@n' B 9%d 6ot ‘Pev%guitt carh%n@&tb{l?ﬁ’cfydt fhat these genes,

rnms. The phenotypi ¢ consequénces of the
pamtlndaﬂyms}m ombﬂegsz Snad bkiely rme@deaztoteswr\mﬂh aqwralent fuhetidsl in spindle

for o D P meraf B R i i st T Vs P Ppestive saesies.

Enbryo recordings started -20 mnutes after

ferilization, while the femal e pronucleus is

conpleting its neiotic divisions, unt i | the 2 cell
E 4 E 8: GBanagtexization of e Catlegans gon¢ €D4k FI enbryos

of worns injected with dsRNA, the follow ng highly

reproduci bl e phenotypes are observed (Fig. 9). There
dsRINA veaselesigded mdluetl ty opdeifgpmipuilese tidnadpresgion o klser C\MRgans gene

[ 026359 PCT/ EP2004/ 010307 -53 structures are
by Jp teerely terlng i %b@%’é’ﬁ%l(lﬁ"%l"e@ﬂﬁﬁn the B uner g embryonic cell
diviib! G UhRSn ot Qplidd 1R AICAOkHOULEBeSA 1 Gt Srom PCR-
to the mnus en phenotype is enbryonic |ethal.

amplifiedvild rtymdggivero DA Sragnentsatfehe ODeldl gerendiot PERY, the following

wifpeepst Seoret anae e gt e ETAGEME T Tk aeTagacTeaar

withUPATPAACE CRORCTARA GG OCHGAATAGE ORGATOOGRAM!! 25 forward and
nmet azoans, this gene and any honol ogs and derivatives

revetser ptifers; emsp@@rvrt:lyexﬂed | &SRINA oohs pusifieds earidn injeeted into adult

ment of e of therapeuyti.cs cl.udj
e RRoR e, ThE BEREeY ARAPUTEEDroh fie GBYG et were
doSREHARIIC 04 rie)eallstef lifathe PT tf6g e@gsOf @n@&t@@nwéﬁﬂbo WHER fime-lapse
orthol ogs: GenBank Accessi on 78943 and
differential interference contrast (DIC) mlcroscopy Embryo. recordings started ~20
minutes after ferilization, while the female pronucleus is completing its meiotic divisions,

until the 2 cell stage, ~15 to 20 minutes later.

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

phenotypes are observed (Fig. 9). There are areas devoid of yolk granules. Small globular
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10 CAD38936) and Drosophila (GenBank Accession No. NP

AAF52060) whi ch have had no function ascribed to it
w@Rniosi263ew. I n particular, there has been no PCT/EP2004/010307

information linking the orthologs to spindle

formati on or m crotubul e funggion during cel

division. Based on the extrenely high sequence

conservat | %Iil at_the prote dEn | evel , it can be concl uded
StrRFYEes aFp WigiDley@ e cigplasi; (Fég- W Ashc #8vvs)r bhe plrustyipy feem to bind to
e 8 e o R R BB bk R Erionte et

and Drosophila, respectively. EXAMPLE 9:

ﬁggract zation of the C. el egans_gene ZK546.1 dsRNA
of ghetbua Deisars s rga@eqmerreaﬁor Lotfck Tagion i s

foretRioR o3 | RRrolbulld Biretio |d %619 %Rﬁ?o F% EOSEE %gentml to
testing 1ts functi-onal I nvolvenen 1 TSt roun
celbfdiesibn yimoighane nketatiounsithis dene tahd Sm;mioamdxag& #deddr@atives thereof

The ds thesized in vitro fromPCR anplified
TeRRFSCEt Fivi’}@e%%??&ﬁﬁy OIEE 1 fyedongpent 1l ¥ ¥gde rangge Ak therapeutics

1n&ﬁm§@%&-x&&%z%$&ér %%ﬁ ) AG%%_I ery fp%T T]%P%ré&@dse%[%ence reveals clear
orthplaTT AMCOCECACTAAAR MACOBATIRERARTTEssias Nor W 078943 and

CARRPRLER {?Eemﬁ{aé?%eéé@lﬁﬁs B bde! K, TSR v i

funbBbATscridRE 16 el Yidke Iﬁ?ﬁﬁ%ﬁl&? NGes 10E Hebe ngl}ﬁi’ormatlon linking the
treatment were documented 24 hours later 1 n the

orthelege tryspndle fgrewtien oporipmiuhyds fgctiomdutizg el lelSlon Based on the
tial interfer nce rosc

ex B TR Sh e BODIIRh L ke e 205 that hese

gerﬁe@f otz 8ikélPNencBlid IRoteite WaABERIRIGAURHEUS iS spindle formatlon or
onpleting its nmeiotic divisions, 30 until Re 4 cel

ml@@ﬁ@éﬂe fipgionidyrins sell divésion inhpows aod BrGOphila, respectwely
PCT/ EP2004/ 010307 -54 In the FI enbryos of worns
injected with dsRNA, the follow ng highly reproducible
phenot ypes are observed (Fig. 11). The centrosones

EXJEVIREIE 9+ OariabRrizatien pf tHaUC.| stfnk Bege ZK5464) and
mgrate towards the femal e pronucleus (Fig. 11B-C,
arrows). The spindle fails to integrate the male

dsFeA G SREBhedBIda sbdto sﬂe@ﬁi‘éhﬂﬂf ﬁ%n'c@?fer@(pfe@&aﬁﬁf 88 ©%e130ns gene

extra karyomere 5 in the
by &V singherebphiesta® dpfumgtienal snvqiwtmaitlm ﬂseﬁmt abwd 6f embryonic cell

ety i 8t SRS T SRR TRl ofire om por.
ampfidtpivild Alpk ceRGBICRAA FRSAYRFTThe zpis@@tl eﬁ’e FRAPCREMR I lowing

or ZK546.1 gene function in_spindle formati on or
Prigprpast wasgdf'iIMT/b@G&&T%CE ATA@GGQT%T%G&@AGFFH GGGT"
il P P RO ARA S Gl CENARTERIGRP L fyguara and

reveiRer pers| epsREEVly eXR! |d§RNAt Qﬁdtﬁ pubifiedS @nl Nidj@®ed into adult
devel gpnent of a w de range of therapeutlcs

hermaphrodite worms. The phenotypic consequences of the RNAi treatment were

documented 24 hours later in the FI progeny of injected worms, using time-lapse

differential interference contrast (DIC) microscopy. Embryo recordings started ~20

minutes after ferilization, while the female pronucleus is completing its meiotic divisions,

until the 4 cell stage, ~30 minutes later.
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including anti-proliferative agents. Analysis of the

ZK546. 1 gene sequence reveals a clear ortholog in
whenva23@nBank Accessi on No. NP_056972) and hetmEPI¥84/010307

in mouse 15 (CGenBank Accession No. XP_109474), rat

(GenBank Accession No. AAA749%0), Drosophila (GenBank

Accessi on No. AAF53605), and Saccharomyces cerevi si ae

(GenBank Accession No. NP 010225). The nurine honpl og .
In (heo §k| gmbrivpe of oresmisningrstadt wohi ¢4, thecfollpwing highly reproducible

structures within t e i.d. weyve there h .
PRSI S Rnpbmeo b ThEFAB s Rae LA o S Rl Rt (R
11 AP hriten @ Bte Qb whidE fied febial eeprbuiind &isqFic un BNg, £&Ms).2he spindle fails to
. division. Based on the extrenely high sequence
integzpie dhe muelcorhremotareal pragerial yepdiiag in 8&6 femmatipa of an extra karyomere
. hu at. ,thes rgicularty.th
o B0 (HIPLY RS SRR TP L By sepmred rom
chreghatiMakesaltinfUIRC b | sefrepiti@ptefdtie (Higr matd-aN @fows). The phenotype is

m crotubul e function during cell divisionin their
empEoBEdeige speci es. 25 EXAMPLE 10: Characterization of

the C. el egans gene C56C10.3 dsRNA was desi gned and

used to specifically silence the expression of the C
Alleblegared glenetypby ifdiAite at quiedyeriter 410546t 1s gbnunGinciom@lin spindle

i nvol venent in_the first .rou of .enmbryonic cell . .
forgraip jop FripTe b & (et o B8RS ﬁﬁgﬁ ﬁ@@swnrr%n%rsfhmf%ﬂﬁ%on is essential to

‘ ; i b bifi . .
AL B ERBL UL Ru i o R, B AP g o
reptdsent Exdellenti foglspfirmese paile dewlomesht of a wide range of therapeutics

inc" 5 T&ng@ %%%%%1%@@?&%%@% (gé:néM getquler\llc\g reveals a clear
orth}0d AL CACABAREXLEGISARI TRPTA5897E) A3 AGhYREY in mouse

and” reverse priners, respectively” The dsRNA was
(GeiFanki ddeesaiod Noj eXPeldHMit)p wdu(@GenBaek mAptassidint No. AAA74950),

worns. The nqQt ypi . cqQnsequ of the_ RNA ..
Db B Rl RIS SRR oS g coovisio
(G&B&Qﬁn)&c@éssibﬁl_ Re! %@_\@QOQ@S). Uﬁien&n{ﬂngeh&ﬁ%g @Iookl) functions in

differential interférence contrast (D C) mcroscopy.

positidyriyg of sgenotibilps stuetnrasawitlio therspermetid aflowever, there has been no

. Jerilization,., while the.f | e pronucl eus . . .
SRR TIH e Rees ¢ SOl LTOREOR o feicrorple fungtiop during cell
dividi R0 BasedBéh tHertttremelyaHigh sedulnéd@onkérveiidl ¥aBe BotdR V8], it can be

injected with dsRNA, the follow ng highly reproducible )
conpPidgh dhit hpweszence rasiadydd therpigholag .moshiﬂkélmr@ode proteins with

t Vi Si [ cytopl em.t hnd .. .

e bRty et Y R Ak e R, Gt cBhvision in
theRwagheeidve specionvs | ndi cate aberrant structures al ong

astral mcrotubules. Al observed phenotypes indicate

a requirenment for C56C10.3 gene function in spindle

EXAMPLE 10: Characterization of the C. elegans gene C56C10.3

dsRNA was designed and used to specifically silence the expression of the C. elegans gene
by RNAI, thereby testing its functional involvement in the first round of embryonic cell
division in this metazoan species. The dsRNA was synthesized in vitro from PCR-
amplified wild type genomic DNA fragments of the C56C10.3 gene. For PCR, the
following primer pair was ‘ used:

"TAATACGACTCACTATAGGTTCGGGAAACAGAGGAGATG" with
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15 formation or m crotubul e function during cel

division., Since this function is essential to cel
waleooss263m t hr oughout net azoans, this gene and BECYEP2004/010307

honol ogs and derivatives thereof represent excellent

tools for use in the devel opsent of a w de range of

therapeutics including anti-proliferative agents.

Anal ysis of the C56Cl10.3 gene sequence reveal s clear
A IRAGRS TIGARTAAA GRS AR MhBE3Fion NeGGRosgsstogyard  and

se Bank Sten . 08; 8,1 an .
el P T oA A ad DR SR e R, £ h0d “epteg imto aduit
hehRipH-eltd Mvor@as THeCphBitypi & Caassjueticedoof Nie ORRAL Shreatment were

The function of these proteins is unknown. In ) i
dogampented| 2r hogmselagerhigs e &, PIREeHH0S rRIRCIedN WOk HENE Héme-lapse

: t ' Le td . ] t; f A
AR R BT DI i PRENE HRRG, SHRRGRES staned ~20
misegs eftecferiioathal waile die fmaldhproptciew 18 cbaypdltingiits rasibtibdivisions,
concl uded that these orthologs nost |ikely 25 encode
Bedi sl stages¥quinpiasd#er-f unction in spindle formation
or mcrotubule function during cell division in their
respecti ve species. EXAVMPLE 11: Effects of RNA
Intthe &lnembrybosn off umermsc aljdcsedDevsth gdsBNA , sthiat ol sivingohi ghi jRMModucible
30 For all_  experiments _in human cells, short doubl

Pherqtipf e PhReRTRdFighd S RIASTS &P RigAdreg visshle i ficeyiopiasm that seem

to bGPt ast? 'Hgf:fo%ﬂgal&f ot St AR GRS nbroR TR BIRALAT Nrrows indicate
sequence and 2 bases WD 2005/ 026359 -56 5

abBEht EPRA0ES 6bAS GFtralaverdzmdesat. t he 3' end, were
desi gned by Ceni x and chem cally synthesized by Anbion
Inc., Austin, Texas, USA. The follow ng si RNA

AP %géé?%e% MBFPedl $RGcatS & L Shnh §9aE5 €169 %ﬁl function in spindle
5- AGUA U UACGGIT- 3" 3 - TTUCAUGACGAA JAUGCC- 5
formaiosidrinvieradanie GinciPONying cSLAGANGIIURABECIUALITE B essential to

AL Sl . A Mo i e
refP638 éxdelléRt tools for use in the development of a wide range of therapeutics
including anti-proliferative agents. Analysis of the C56C10.3 gene sequence reveals clear
orthologs in human (GenBank Accession No. XP_059282.3), mouse (GenBank Accession
No. NP_083638.1), and Drosophila (GenBank Accession No. NP_610462), and a homolog
in yeast (GenBank accession No. NP _013125). The function of these proteins is unknown.

In particular, there has been no information linking the genes to spindle formation or
microtubule function during cell division. Based on the extremely high sequence
conservation at the protein level, it can be concluded that these orthologs most likely
encode proteins with equivalent function in spindle formation or microtubule function

during cell division in their respective species.

EXAMPLE 11; Effects of RNAI treatment in human cells

Design and synthesis of siRNAs
For all experiments in human cells short double stranded interfering RNAs (siRNAs) of 21

bases in length, comprised of a 19 bp core of complementary sequence and 2 bases
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NP 076974.1 NP_060658.1 25 5- GGUUGCUCCAGCUUAUUTJIUTT- 3

3- CTCCAACGAGGEUCGAAUAAAA- 5 5- GAUUCUCUUUGAAGCCUAUTT- 3
WR2BFTOLBACGAGAAACUUCGCGAUA- 5 5- GGCUUCAGGGAA. AAUABILXATT2084/010307

3 - TTCCGAAGUCCCUUUUAUGAC- 5 5- GGACCCUAGUAGAGAUGAATT- 3

3 - CTCCUGGGAUCAUCUCUACUU- 5 5<EJCCCACAGGEUGCCUCAUUTT- 3

3- TTCAGGEUGUCCACGGAGUAA-5 Transfection HelLa cells

were treated with siRNAs at a final concentration of

ova@ARMBIND &l IW%PJ 8&H QR ngggjfe"g A ARSheGiY %gréﬁhfasgz% 133(7__) Ambion

protocol. 30 24 before t ection, Hela
Ingebus, TaxB6WSAL plates at a density of 6, 000
cells/well. On the day of transfection, the
transfection mx was prepared as follows: 1 | of a 10
Thitolsdwaiak stRN AisBiNenv@sveteluséeed with 16 | of Opti-MEM

(Invitrogen Inc.), and 0.4 | digofectam ne
transfectlon reg&ent (I'nvitrogen) were diluted with
rpmpleg negptivgroptigEM WO 2065 B@ﬁ@é@@w@@@gw

-57 For conpl ex format ;omryBe U@&@%%mvt OItIy
ure ne

m xed and i ncubated for 20 mn ium
was renmoved fromthe cells and 80 | of fresh nedi um

o& Nroge”) wer e saeldeds o [ DL RNSEABY A9 HHE
BRI REER S s

with 30 %fetal calf 5 serum were added, followed by

an r incubation for 48-72 hours. Determn nati on of
NEOREhE g | evel by quant LASPORICRARC ARG Tig

hours after transfectimTdElAcdcwesLxtnact g6 from
RNAi treated cells using -Invisorb kits (Invitek GrbH,

Berlin), and cDNA was produced with ABI TagMan reverse

CABsddsgnscripLi on reagent 5. dappic R BURNAGEEUATPS

In both cases the nanuf act ur er
3 GTCCAAGAGAAACUUCGGAUA 5

NP_060387.1 5-GGCUUCAGGGAAAAUACUGTT-3
3-TTCCGAAGUCCCUUUUAUGAC-5

NP_076974.1 5-GGACCCUAGUAGAGAUGAATT-3
3-CTCCUGGGAUCAUCUCUACUU-5

NP_060658.1 5-GUCCCACAGGUGCCUCAUUTT-3
3-TTCAGGGUGUCCACGGAGUAA-5

Transfection

HeLa cells were treated with siRNAs at a final concentration of 100nM using a lipofection
based transfection protocol. '

24 h before transfection, HeLa cells were seeded in 96well plates at a density of 6,000
cells/well |

On the day of transfection, the transfection mix was prepared as follows: 1 pl of'a 10 pM
stock of siRNA was diluted with 16 pl of Opti-MEM (Invitrogen Inc.), and 0.4 pl
Oligofectamine transfection reagent (Invitrogen) were diluted with 2.4 pl of Opti-MEM.
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instructions were followed. Quantitative real-tine PCR

was performed using the following protocol: 5.5 of
WQ200592i3& een PCR m x (Applied Bi osystens) werBCTER®04/010307

with 3 gl of sanple cDNA and 2.5 | of a 2 Msolution

of gene specific PCR prinerss7 foll owed by incubation

in a ABI-7900-HT real -time PCR nmachine at 50C 2m n -

95C 10mn - 45 15 cycles (95C 15sec - 60C Imn) - 95C
Forl c® ex fo%%ﬁ&nr’ $8h sol@Rfs w8 entl | b Bl @teli 6 20 min at RT.

gen speciticC reaction, a secon reference reaction
Cuhms nngqhtufno wae ammozv:@ixufrcm rthe ecellasandg 80 pntlu rerfesh gnedigs (DMEM,

tof e PR oo v O Ao 2 4, 6 Sk pp Gels wre
mcmaitade& m0118184 oA, S0l bfiéssh mﬁﬁ@tsupple&aﬁwﬂamh 30 fetal calf
conpared. to sarrp[égs fromcontrol (scra | ed si RNA from

serypTEhadded; olloped Py anetapy BCubsgople 15 & B¥Sn assay |n
order to quantlfy t he nunmber of living cells after

RNAi treatnment, ATP levels were neasured 72h after
Determingftiere of Blencisg fayelt hyeguamptative R{sBal (¢(FEAKiRI El ner) .
I ls C a C 0 .
¢ S 0 PRSI, R OB BB bl s win
Invizatb km (flﬁmt‘ﬁk(i}mbHaB&ﬂﬁm amd2DNIA twasl ;ﬁbdilced mﬂeABI I?aqMaﬂ reverse

El ner). For present oses t
eSO FEREPRR QP R (BREEEES S Al Jol wgsesofe mamfacturers
msf%&%h@ Hefe ﬁyﬁ%ﬁr)éd Td}@ank@a\ﬁeﬂe SedMtink pgkame&rﬁ%bd dﬁag thel feuowmg

treated cells were determ ned 72 Hours after

profocok: il @k O or@esn G GRS ACAbPRE Bio7565es e mived with 3 l of
[ | S h

o RSOIRLELS SEERY, HEIE B R S AP LIRS M

incabatoatinra ABRTO00-HT adabtintecRCRrmadPenek amS(EIOT%nn)n 196rC 10min - 45

o BB BT oL ;R P05So 0 80008518 1 318 B 0 e

genBGPpedERe BG83 Eond SefMechd tdactidttl@ss M Jor each cDNA sample, using

Phosphoryl ation at serin 10 of histone H3 is

prisers o é 82 dRAAh A nplilication signalssirem diffgecat icerp snecificasapyples were
noeraﬁQ&iaﬁﬁn%'?ﬂe dlesappean, g of Uigsn l]%? nﬁ%@ re%‘{.'i%hp‘ge san%peles and
rescence m croscopy, mtotic cells
contyewehioesdmipies from conteh tsechnidiled siRgN Ao froz. Hinbgphioe hirstiodeells.
H3 anti body, detected by a suitable fluorescence
| abel | ed secondary anti body. RNAI treated cells in 96

Prof@rhiibn gés@pcopy plates were stained using the
followi ng protocol; Cells were washed with PBS a

In erdgiatp apariidhearmbsropiviviasirpde afisr Ré‘bﬁln%r?ﬁtlalﬁntRﬁTP levels were
meisﬁiédowglgla%ér ?&%Ctﬁ?%ﬁg%% hAﬁFﬁte CRbl SPWRES BIRRD. Cells were

per mea I se
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

The levels of programmed cell death in RNAI treated cells were determined 72 hours after
transfection, using the Caspase 3/7 specific fluorometric assay ApoOne by Promega,
following the manufacturer’s instructions. Read out was performed on a Victor 2 multi
label reader (Perkin Elmer). For graphical presentation purposes the apoptosis rate of

untreated cells was set to 100.
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10 presence of 0.1% Triton X-100 and 2% BSA for 30

m n. The supernatant was renoved and anti Phospho
woik@sonssH3 (nmouse nonocl onal anti body cl one GESI/EE®D4/010307

Signalling Technol ogi es) was added at a dilution of

1:750 for 2 hours at RT, folkgwed by three washes

with PBS. For detection of Phosph Hi stone H3 | abell ed

nucl ei, goat anti nouse antibody (1:500), coupled to

Al exa Fluor 568 (Ml ecul ar Probes) was added in a

solution 15 supplenmented with 0.5 g/m Dapi
Mi(fal‘iclﬁd@d(éﬁﬁ)di no- 2- phenyl i ndol e, di hydrochl ori de),

PSRRI Yot 29 S bR BRI R p R OBEE  piftbad it plbeing n

et beophasehed dﬁ@ppee&in@&ﬁnﬁg celopage Usivy enrthakdhoustéige aficroscopy,

aut o ted m Cr oscopy system covery-1, Universal
mifqHg @Cfﬂh be yeve @é&rsf %rhgwaﬁaﬁ?éﬂ?lﬁa%&f asphqspheraisiaRe| 3 antibody,

(ols] Borf s used to
ddgg‘{egr%?haﬁeﬁ%ﬂggﬂgﬁeﬁ‘gée%@%?% toti c*g%gd%\eer al |

RN@cﬂr@nted ceHe inP§ well enikredeopyméatesitiere staited usingcthe Enlogfing protocol:
Ceﬂ%r%v %: 3%9}%3\/5 (mt%l i’B@ %d eﬁxednw‘?h quvg Cf‘élerh?&ﬁ&@fﬂle%i' 98 min at RT,

cal presentation purposes
follmﬁe’dew eitte€ e¥dshenmith FBS.t CellkOfere Bhére ptisnaabilieband blocked in the
pre%qrgtg(g:t m“/g g%(ﬁshgsgﬁm I@%ﬁg%rfg% g % H}?}Q@getrﬁggggngfagg We?sf removed and
anﬂ\lpﬂl%ﬁﬁg Z1ikionk hH3 hHH@L%e OfnbRG18%h1 OdntiBod ! cﬁ@@é" %C@e N€ell Signalling
results In 50% r educti on ‘of

Tepbzmmga@q) 3 somidercetzn diipEo 0B aCH0ake ohONSBURE, follqwsed by three
wa%_@{ép@ ﬁ(i’BISO Fof ﬁ%{egﬁoﬁ ﬁ%kg%h ﬁfstc! Hﬁ%eﬂ%& @gge %%togntl mouse

cel'I's usi rec agai ns
antibeely (1 LH08)) c@tlplbd lt® @1@<fa EIuoreSﬁ@g{Megﬂard’r&Eb) 4yasradded insa solution

ool S St L onobce L BLol et athon 308t croctionc)

FhtR6r 888€ glabe tmlé}ﬂﬂ_tapptdbek)nﬁﬁﬁe@@mbﬁﬂl th8cleit At Ghcubation for 2
treated CelI's. RNAI treatnent of Hela cells using an

howis AR ¢edle tveere ateshed fOUNHiDT6 gy images Wéerﬁ Gﬂ@n wiathan gytomated

il oy SRR DR CI T OB, el i of

i on, cre se In
imbges/weal el\defanmpldpﬁﬁlﬁ $maged pEDCSISOTY ﬁoﬁt\amb W 2065/t0 283G mMine the

oo 5T SRR 10 Lochesag L e ML B ¢ o

ovéﬂeélﬁnu@l&' inSa BB GeBPophlRivy. dor eeimikad @odsBishtion purposes the MI of
NP_060658. 1, the hu%aﬁ orthol og of C. elegans gene

unfregshoatls wasseltodOPn a 70% reduction of cel |
proliferation, a 2.5fold increase in the rate of
apoptosis conpared to control treated cells. 5 WO
Eff2095/ BB 358an@0r

As shown in Fig.. 17, RNAi treatment of HeLa cells using an siRNA directed against
NP_056972.1, the human ortholog of C. elegans gene ZK546.1, results in a 50% reduction
of cell proliferation and a subtle decrease of Mitotic Index compared to control treated
cells. RNAi treatment of HeLa cells using an siRNA directed against CAD38936, the
human ortholog of C. elegans gene CD4.4, results in.a 60% reduction of cell proliferation,
a significant induction of apotosis and a 2.5fold decrease in the Mitotic Index compared to
control treated cells. RNAI treatment of HeLa cells using an siRNA directed against
NP 076974.1, the human ortholog of C. elegans gene C13F10.2, results in a 40%

reduction in cell proliferation, a 2fold increase in the rate of apoptosis and a significant



G ai s PCT/ EP2004/ 010307 1. The use of an isolated
nucl ei ¢ acid nol ecul e conprising a nucleic acid
worpdosoed3s® with a sequence sel ected fromthe grOUPPIN4/010307
sequences consisting of: 5 a) the nucleic acid
sequences presented in SEQ IRyNO 1, 3, 5, 7, 9, 11,
13, 15, 17, 19, 21, 23, 25, 37 29, 31, 33, 35, 37,
39, 41, 43, 45, 47, 49, 51, 53, 55, 57, 59; b) nucleic
. aci u |
increasg d‘ﬂﬁ%ﬁﬂ&% nlﬁgc?)é) géraﬁztirgc? lt% R&RE1 98Nk gégA.Elgregtmem of HelLa

e i pr oteln enco
cellsiebiap cananRNAadﬁecrteld Agaihst WP @ﬁOG&B 1] deeshur2dn eotheieg of X0, elegans

100 _resi dues and/ ich ar | e | onput er
£eF AP SeaeShSuR T % S Tceﬂ @éﬁ? O pfuf 51 Mcreass in the rate
ofﬁ?&%ﬁﬂéoﬂiﬁ&@dﬁﬂc&m’@{ré’ﬁe@éd@t nost 10”5, c) sequences

nucl ei ¢ aci d nol ecul es which are capabl e of
hybridizing with the nucleic acid nolecules with
sequences corresponding to (a) or (b) under
~conditions of mediumor high stringency, 15 d) the
anti sense-sequence of any of the sequences as defined
in (a), (b) or (c), e) fragnments of (a), (b), (c) or

(d), f) double-stranded RNA or single-stranded RNA in

the antisense or sense direction corresponding to any

of the sequences as defined in (a), (b), (c), (d), or

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

inhibition of spindle formation or mcrotubule

function during cell division. 2. The use according to

claim1, wherein the isolated nucleic acid nol ecul e

conprises small interfering RNA with a sequence

corresponding to any of the sequences 25 according to
claim1. 3. The use according to claim1, wherein the
nucleic acid nolecule is contained in at |east one
nucl ei c acid expression vector which.is capabl e of

produci ng a doubl e- stranded RNA-nol ecul e conprising a

sense- RNA-strand and an anti sense-RNA 30 strand under

sui tabl e conditions, wherein each RNA-strand,

i ndependently fromthe other, has a length of 19 to

31 nucl eotides. WD 2005/ 026359 PCT/ EP2004/ 010307 -61

4. The use according to claim1, wherein the nucleic

acid nolecule is contained in at |east one nucleic

aci d expression vector conprising a first expression
cassette
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contai ning the nucleic acid corresponding to the
sense- RNA-strand under the control of a first

wEe@sneeas and a second expression cassette conP@Ei/RPI9g4/010307
the nucleic 5 acid corresponding to the
anti sense- RNA-strand under tjg.control of a second
pronoter. 5. The use according to claim1l1l, wherein the
nucleic. acid nolecule is contained in at |east one
nucl ei c aci d expressi on VegignLConNpri sing an
expression cassette 10 containing the nucleic acid
corresponding to the sense-RNA-strand and the

ti AR . trol of ter
L eaare o 5T AR PL aPE N id BRICRIL G ting” o RO Rl oo
t hewsthrgleguaice aclaeed RA-the peaplof stdeaeRabhéstifs of:

formng a back-fol ded stem | oop-structure. 15 6. The
use according to any of clains 2 to 5, wherein each

RNAg)s tih@Rsbleit REAREMAABES preschfel T EE%OHS Rey 1, 888 729, 11, 13, 15, 17,
l ength of 20 to 25, preferabl% of to 22
nucl ed®i b3, 23, 27he%, 3 e3a3808 GidRg4t.ct3ang, 47 42 Hi, 68, 35, 57, 59;

ot hdy MBI SR RS S5 BRRRIRG It 2 $ehCE identity

n ulcl E(Yﬁﬂ_ﬂgls pr@6in&ncdded h}SaEnm:ﬁf_:ig aaid aic&n’rlﬁﬁig&d ta}D ephi la@f %5 % over
o) i de . conpr,i si a_pept i or pol ypeptide. wi _

B D e iR AR oG B Bl b AT BR P ot sqisgh peing the

50T SRS i L o 0

36, ¢)38equencesf nugleic apid mpdeculsy wigoh as4capslge ofBybBdizing with the
b : | t igdentity wt

ny of pne 238 AOREUEN M o SROUBRCROORY' Lot d wnder

% ov ercoddiGonsesimledtsm of bighfstraggemet, s of t he sequences

oAt <Bfisnra i it S SHioeenat Skt sty 05 o)

ae
m Cd)otabiblests fof (! (PN cHdr@ng cel | division. WO
2005/026359’PC$?€%2562/6?8307 -62 9. The use of an

ant® b8eyolgsiranded RN og sinsle-sirgadatksRNA: inltheiantisgpss or sense direction
pept i | j ' fi '

Cl 8l m g B RRE AR e Hobbhchs SERUENIT B3, SR B

i nhibition of spindle formation or m crotubul e

function _during cell division..5 10. The use according. .

to Shy O rARMarEe BT aomedicRat dop e intpleR Ricle Horgihtion or
t hemictdigthdpYuretiof dptied ddlledivikione di sease. 11. The use
according to claim 10, wherein the disease is coronary

restenosis or a
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-
strand under suitable conditions, wherein each RNA-strand, independently from the
other, has a length of 19 to 31 nucleotides. |
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. (D) TinderaccHaRdihiens P,f

neopl asti c disease, the latter preferably sel ected
fromthe group consisting of 10 |ynphoma, | ung

W@ 20068026350l on cancer, ovari an cancer and br eaRtT/EP2004/010307

cancer. 12. The use of an isolated nucleic acid

nol ecul e conprising a nucleiggacid with a sequence
sel ected fromthe group of sequences consisting of: 15
a) the nucleic acid sequences presented in SEQ I D NO

. 1, Bhe e abeorBingltd, cldidh 1,5Pherdid the Aibleid heidZdoledlle idontained in at

29, 31, 33, 35, 37, 39, 41, 43, 45, 47, 49, 51, 53,

55, le@y,ongg@uoéc)lc rﬂ%d SKPIEERIYY Vg@alu @ﬁ@ggsm@c@(ﬁrﬁgexpressmn cassette
pol ypepti t : | Pi ngei.d I N

thé¥%rote ﬁﬁ%ﬁgggggéggpg&ﬁﬁ?ﬁggggagi%ma%%%é |ﬁ%@%%ﬂzfndﬁ'ﬂw
of amtrbkafSa fi2H promvter and 6Becondicdpressiom dissettavbintdinagahe nucleic

detectable in,a conputer. aid earch using the 0

BLASH Sntentdtand 8 Slistsrng SGrih e Beipiwofet 4 scoond

nmosirohdted, C€) sequences of nucleic acid nol ecul es

whi'ch are capable of hybridizing with the nucleic

acid nol ecules wth sequences corresponding to (a) or
wiERdlh 48 AlcIdle 88dShé1eB98 Bedmidhled in at

t he anti sense- Sequence ‘of any of the sequences as

defleast dorien nraleic (Bb)d @xpiesdion REtoe) cdmpripienta ekpiession cassette

(b) ¢). or.(d f.) RNA sequences cortrespondi to an

of PRERg ohchied §hd FERRRGH (s RANERR furdhnd the
(©)antif@ise RNEA REAm asdadfBe efntd] BEdipeanBiet 1da0ingtthQ single-stranded
activation of spindle formatiaqn or

30
mi Rt aBoeaule yad e rthe greglestranded SRAW - mpleculen s capable of
us%@?ing 283 ck-39had &Qnggﬁ-kQE%tﬁ;feapol ypeptide conprising

| W

a pep e or polypepti sequence sel ected
fromthe group consisting of WD 2005/ 026359

- seUOARG ST g s, B SR ENEBRG5 ey

26, fr @8 theXAher3Ras SngtB&f 288 28 GrefdRblyAdE 2046 2248 c1cbfdes.
52, 54, 56, 58, 60; (b) a sequence that exhibits a
sequence identity with any of the sequences 5

. acchfdispgcdoRdih Q%o oy &t c1hifR D0 3D wheRULEach Q@\IA-%&%?&} ?gi)ependenﬂy

(c) fragnments of the sequences defined in (a)

f orfrath éheragherf bastalergtbfof 86 e dl, qasferablyf &2 Titheleatidésvat | on
of spindle formation or mcrotubule function during
cell division. 10 14. The use of an anti body which is

8. di rEeted ofigan ilated péreristor polgpaeidei cdenpoisingel pepedé drdgolypeptide

with a sequence selected from the group consisting of:

(a) asequence as disclosed in SEQ ID NO. 2, 4, 6, 8, 10, 12, 14, 16, 18, 20, 22, 24,
26, 28, 30, 32, 34, 36, 38, 40, 42, 44, 46, 48, 50, 52, 54, 56, 58, 60;

(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 spindle formation or

microtubule function during cell division.
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with a sequence as defined in claim8 for the
manuf acture of a nedi canent for the activation of

W@ piosaizesd or mat i on or m crotubul e functi on durP@ER®D/010307

9.

8,
10'pept i 8&1881210%06

division. 15 15. The use according to any of clains 12
to 14, wherein the nedi canment2is for the treatnent of
a di sease characterized by increased apoptosis, growh
retardation, or slowed wound healing. 16. A
nedThamensdt aoaitdody Ridhnisidietlad egaind el Biast @l féptide or polypeptide
nmol ecyl e, peptide, polypeptide, 20 or antibody
sel SeeRsearEpetas defped il elawms P Joy thg menuiactyre of @needieanepnt for the
0! tihifion Bf siAk firdnaA6h @ | {RE
defi ned1 I'n aSy o?d rgaalsnsr%ﬁ%&@?ﬂeﬁn%%%ep [ ézc‘%%rd 1VISIon.
pol ypepti de conprising a sequence as defined in claim
an_antibody directed.agai pst at | east one. .

Th ?%e t?né'eoégﬁag?lgﬁng) %)’OW%%IGT‘?%GTW@S’G%@G%? is for the
an sedpatofd paolefeeitive dizegkenol ecul e conprising a
sequence as defined in claim1 or the use of .a |igand
bi ndi ng specifically at | east one pol ypeptide

11COMRE $isd Qc@br&iﬁggﬁ r\gﬁggsl 8,d %’e%‘ﬁg fhd" dﬁ!a%b M & ot Rard ggstén%sis or a

vitro diagnosis roliferative disease or
di seeapdastis sbisdase, etewiatter phaforablyl segitert ifeont cheregrowmn consisting of

m c | e, function during cell.division,, WD

D 0o SR i ithesD Bt ey Svasia® phceh Al et cancer
according to claim 17, wherein the disease is coronary
restenosi s .or a stic, disease, the latter

neopl
12,y of B¢ 38F §F 981 Selpied hiclie 2R HOBEPIccENEIiEIhg Wiclcic acid with a

13.

| ympdaBmee skBEd SRACRE i gp cancer
and br eastS cancer. 5 %@A&&e gngg{?oél \éla{légf;nt ai ni ng

an isolated nucleic acid nol ecul e -as defined in claim

1 r -Of . ' j.ch qi.s di d j t

Lol G AA0R A0 ML S BEREE P8R 5%, B 13,1517,
i n vitlvp2di2agh7s2R3 1237361 87,6004 1,v8, 45 si5asge, 31, 58, 55, 57, 59;
di sease assocjated wth bnor[nal Sf%i ndl e formation or .
m cPoPUBHAAY BAFBHS FRrPHge Palpepides dharexhitit o gequenee identity

use Ofwifithe pRliahRAcAHAIN Ln@ddid 1|86 afoPMALE: 85 % over
acid ex8reSS|on vectors'as defined in any of clains 1

to 7 3P0 aesidues and/iopadnchnrie dletectabll iner eadptgatided search using the
| east ] .SLF S e as. 15
dot; nEIPrET SRLMREBROS: SRS L o8 SRS iR 10
i deg)t iséquendds @i nanigiccdrad awl @iz athicn aef cagabig 9f hiybtidizing with the
i nhi bit .or ac(ﬁ]i va]tge spi n.%l%e formation or ,m crotuybul e
f unct PBACGURFH DL F‘IﬂegiW/‘i iSgAuenges 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 (e),

for the manufacture of a medicament for the activation of spindle formation or

microtubule function during cell division.

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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21. The use of a polypeptide with a sequence as
defined in claim8 in a screening assay for

WO niosoza359 Nng drugs that inhibit or activate spP@OER2004/010307

14

15

16.

17.

formation or mcrotubule function during cel

di vision. 20 22. A screeninggnethod for the

identification and characterization of an inhibitor or

an activator nolecule that inhibits or activates

spindle formation or mcrotubule function during cell

di vi sion conprising the follow ng steps: a)

t r afffeoteruencens gisclyserdinl QR IRN@ Hdt 6cRilld, b2, 1, Abcl%i2, 22, 24,
acid ' e ) [ [ y. cdai-ps 1

fo 7 r R 3 e s, snusi Rk o, £, 30 e S0

cul (h)vatsegqnemzt thae elbibits celsbquencdddéntivy gaith samyobf ahéeedquences
in step a),unde ditli th al |l ow t he

over exg‘f‘cg?é@?% {‘?'? Of%ge%g}lz@%%‘fef%o &t encoded by

or or ﬁﬁg@@ﬁ@ibﬂﬂlets@qdeheesméﬁh@dﬁl(a}:md(fbgf step a) either

in the presence or in the absence of at |east one
candidate for an inhibitor- or activator-nol ecule,
andfo??od*lg)qa ¥k o ela?caﬁlgh{‘ﬁre[gg %.E:H%ﬁoﬁnofogpi%dle formation or
m crotubul e function during ce Ivision 1n-the

cul miieratubdledehdtionrduongaell divisord t her eby i dentification

of an inhihitor or activator of spindle formation or

m crot ubul e function during cell division. WO
.2005hOd635hnRealibbB2R87h Ad 8id€tled £RindBat 16as8 6AEBEING or polypeptide
met hod for the identification and characterization of

an VHEErssauenes as gplinedinelamat for ks manalagipreses ¢ padisament for the
SP1 A8 LPO BRI Rinallbed bR Bull UHHLR Ru i LGl
division froma l[ibrary of test substances conprising

the followi ng steps: 5a) b) d) 10e) f) g) 159)

oot ot B igk BLERE of Bl e 89 HERLEN St or e
i N Bedi@sht 6 Hisedss eharhttofzalsy Bifdacstiaddoptdeis! kfdwitAGetafiRtion, or

nbi tl d pol tide of tep (a),
ecqubL TNy, gipgessed pol ypeptide of Tstep (2

A medicament containing an isolated nucleic acid molecule, peptide, polypeptide,
or antibody selected from the group consisting of
a) nucleic acid molecules or nucleic acid expression vectors as defined in any
of claims 1 fo 7,
b) a peptide or polypeptide comprising a sequence as defined in claim 8,
c) 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 sequence as defined in claim 8 for the in vitro diagnosis of a
proliferative disease or a disease associated with abnormal spindle formation or

microtubule function during cell division.
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optionally labelling of the test substances and/or
| abel ling of the reconbinantly expressed pol ypepti de,

WO powslo2d35%i ng t he reconbi nantly expressed pol ypepEPIHE4/010307
to a solid phase, contacting of at |east one test
substance with the i mmobili zed -pol ypepti de,

18

optionally one or nore washing steps, detecting the

bi nding of the at |east one test substance to the

| Moiel hseegbcoRRhy RERIHE AL, Whkeifotht HiRARKS B cAbAarky Yestenosis or a
perform ng a functional assay for inhibition or o

act inpaplpssic diseassi ik dattesr praterdy sslecieflciremuthgl group consisting of

fu ”ﬁg@g@gﬁ rﬂg?gg%a%ghﬂ oo} AR -ovZAan BTl 431‘21%%1%{ cdnldE:.

19

21.

22.

prep armaceut1 cal conposition erein an
inhibitor or activator of spindle formation or

TSt on Ut . oL S L2061

ade@yat R dAFRUNSd wAieh isf dredted albelst AlsBone polypeptide as defined in
pharmaceuti cal conposition. 25. A nmethod for ¥%e

pr epéaia§ & the im vpHadipaRsiR plcaPrabisipée Eierte wherdiesepssociated
B g S5 o RO 6L 00 i
provi ded according to claim22 or 23 and fornul ated
20i. nt T Jget,] ST ?sgija%eidcﬁllcleig & (r)nsoiléciui)endr a nucleic acid expression vectors as
defined in any of claims 1 to 7 or of an antibody which is directed against at least
one polypeptide comprising a sequence as defined in claim §, in a screening assay
for the identification and characterization of drugs that inhibit or activate spindle

formation or microtubule function during cell division.

The use of a polypeptide with a sequence as defined in claim 8 in a screening assay
for interacting drugs that inhibit or activate spindle formation or microtubule

function during cell division.

A screening method for the identification and characterization of an inhibitor or an
activator molecule that inhibits or activates spindle formation or microtubule
function during cell division comprising the following steps:

a) transformation of a nucleic acid molecule or a nucleic acid expression vector
as defined in any of claims 1 to 7 into a host cell or host organism,

b) cultivation of the host cell or host organism obtained in step a) under
conditions that allow the overexpression of the poly;;eptide or RNA encoded
by or correspénding 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

¢)  analysis of the spindle formation or microtubule function during cell division
in the cultivated cell or organism and thereby identification of an inhibitor or

activator of spindle formation or microtubule function during cell division.
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23.

25. -

-65 -

A screening method for the identification and characterization of an interacting
molecule that inhibits or activates spindle formation or microtubule function during
cell division from a library of test substances comprising the following steps:

a)  recombinantly expressing a poiypeptide encoded by a nucleic acid molecule

sequence as defined in claim 1 in a host cell,

b)  isolating and optionally purifying the recombinantly expressed polypeptide of
step (a), |

c) optionally labelling of the test substances and/or labelling of the
recombinantly expressed polypeptide,

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

f)  optionally one or more washing steps,

g) .detecting the binding of the at least one test substance to the immobilized
polypeptid at the solid phase, and

g) performing a functional assagf ‘for inhibition or acﬁvation of spindle formation

or microtubule function during cell division.

A method for the preparation of a pharmaceutical composition wherein an inhibitor
or activator of spindle formation or microtubule function during cell division is
identified according to claim 22 or 23, synthesized in adequate amounts, and

formulated into a pharmaceutical composition.

A method for the preparation of a pharmaceutical composition wherein an inhibitor
or activator of spindle formation or microtubule function during cell division is
provided according to claim 22 or 23 and formulated into a pharmaceutical

composition.



