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WD 2007/ 086738 PCT/ NL2007/ 050025 1 A novel nRNA
splice variant of the doublecortin-Ilike kinase gene

waem7iose3tise i n  diagnosis and therapy of canceCBND£007/050025

neuroectodermal origin Field of the invention 5 The
present invention relates to novel doublecortin |ike
protein (DCL) and a novel nRNA splice variant
ent adiélRNA p1Rv ivaEan 86 ftheddaBledndinlIRERInASCE@ieGandGitsuse in
sequences (RNA and DNA) encodi ng the novel
pr ot ei n, Hagnpsis|angdstherapyrafisaacern @f neprogefoderamal; arigin
itself and various nucleic acid fragnents and vari ants
suitable for therapeutic and di agnostic applications.
THied bftkenbveanofurt her relates to nethods for 10

dul ating DCL protein |evels i canc r therap
g@‘ﬁé}f‘i’%ﬁm Wﬁ@tﬂnom?%%% O ne YRk dephlecoryp 1k€d)raﬁeglg¢i%%¥) gnd a novel
wgd%lﬁfédvﬂﬁﬁg Nagbdifg K t ?rov?@&lk 9t0 ﬁﬂ)@s@fanﬁhﬁuman nucleic acid
i nvention As the nost %onnnn solid tunor in children,
memreobﬂsa(ﬁﬁ\wan(hbwwrﬂnsodlog i@ rove DD qgfrotefit aghell gatiemsuse and
i, N Chl|d 1&§8r revi ew see, Lee

éu}lﬁn %0 angsﬁ_anogléd}ucle&n ﬁﬁgllt frletgl‘[giéra[éoog Yaéﬁlats suitable for

fir@mclc tadd kRagddBkticl A%h1RAGo AN fraBtiBven®i6 s AU Irelales to methods for

popul ati on based screeni ng conducted in Canada,

@qdnthxﬁmgala@mem lenelsriobiasesroherapy.sesaetielie nogeblegioma therapy,
0 %d nos i.n children under 1 year

ap§ﬁ>§ag%¥h 411d’§a{/"§é?%’rﬁ%s§8kt%gn05|s and the rest

in older chil dren and young adults who have a 20 poor

pro.n03|s desplte advanced nedi cal and surgica

Py f the g R treatnent for internediate- and

Iﬂsglﬂe Eﬁ(ﬁk ﬁ'%ﬁd 'tn.ﬁﬁ@]ﬁ@ﬂhﬁ%ﬁ rétﬁ&gt&ﬂ@ gc&)\ﬁnts for 8 - 10 % of

surglcal "resection ) ete eradi cation

mﬁumnhhaaiommhaeKﬁﬁIf@ewekdmﬁbamb!ﬁﬁemﬁ Lm@bnﬁeqménAﬁyso 881-

00 Rle) cidingi et St At Iorar pee MUEDERETand aording 1o
gggﬁlg‘hé(n Qé/s%ﬂ‘é@l%klﬁh? Qondﬂ&é%l in&dndla, 'GB;Hﬁﬁ' R HpahhReuroblastoma

rent 25 rem ss y the first-1ine thera Yy, new
tihehapergeneous tdigbey lv\eth 45(} & disgaiedd tio clibdrpi an@.ryl year of age who

radi cate the sma er o r n

B b E o d et sy g st g chigfH aBf voie fefies who have a
Peve lpeumRek JQaHE rRFaidREe ARdRAMIAG! RfiadnRhR%h&At. A common
patterning of cell division, 30 migration and

dichtneane farilaterroediae- snsriglbiisls patiqniois chemetherapy folzoed, by surgical
%segtlon owevgl4 7226‘[& X%%Cfca O%th neurob{ast%gn4 ce?fﬁ 1% ﬁeldom achieved.

ur oscience even

Wo@@@f&éﬁﬁy, thsmbjoeity 6Et}16$‘eqatﬁbﬁt§ﬁ1h@étga A€lapse, which is often resistant to
(de)stabilization of the cytoskeleton, which is

comysniigedl teptmapt apdragisiy @‘éeryﬁa g diusiics Indusden af hg apparent

358 ORSY 4 Bt RC 4680 ot Ja 5 R NOALER, M necded o completely

eradicate the small number of surviving cells, to prevent relapse (Lee et al., 2003,

supra).

Brain development requires the co-ordinated and precise patterning of cell division,
migration and differentiation of neuroblasts (Noctor ef al., 2001, Nature 409, 714-720;
Noctor et al., 2004, Nat. Neuroscience 7, 136-144). A key event in both these processes
is the (re)organization and (de)stabilization of the cytoskeleton, which is comprised of

microtubules and microtubule-associated proteins (MAPs). A carefully orchestrated
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interaction of mcrotubules with several MAPs is
requi red before neuronal mgration can occur

w@ ewviogamesl i n Feng and Wal sh, 2001, Nat. Rev. MNeINDIO7T/050025

2, 408-416). Although the factors involved in
neuronal mgration are well established, relatively
little is known about the genes that control earlier

PiteRESSE S nlieds@iblict asitls sevathl MMPOR aghir&d before neuronal migration
proliferation. Such factors very likely involve

Gy (leygradiBnfer ank Walsh otQuMNat. RergNeurosci. 2, 408-416).

%M%hgﬁﬁlﬁaﬁ @elc})\o?g gﬁ%g%d &Sa%ﬁbﬁai 6’5%}[%%5&% ,22%1 est%@%ﬁ?d relatively

aittlg is X064 ablait. th&@ﬂes Blaobontﬂ),l calit2Zprobaredy, likbmitd&i hnd neuroblast

I 11-2 10 Recent|y, .
§é‘?}lé°?r&P°@e$+gg f?ﬁ%l ‘(F&ﬂ llizﬂye YEk QV%%%‘H TEHRLPAING Ak ingirotubular

hay ecgﬁ)%ﬁéleﬂaﬂ eRhichised whi E{Hayéﬂ'ﬂeéz‘ A1 Sigpt Ffé)co NatU 'A%E@ dgci. 100,

causé neuronal mgration disorders’(reviewed in
ardo \2589$H§a112dﬁmdt siugr, aP00,0nee. O¢ll Blrdsk 7gEhdsiobsch, 2001 Nat. Rev.
gﬁq?k g rH| ) that encodes a 365 AA protein
Pt HE 190 Jation of newborn cortical neurons
(see Vm99/27089) In the human and rodent genone, a
rel ated gene, called doublecortin-like kinase 15
(R:@gtn()y, speerglr geneninvohtl 1na£s't<§1ibl§toaritemam§@t@9neh@@ been identified

tﬁla% %%dtqg Q%zc(d 9&G& neulilfnatl %gﬁpo%grcg%n&ew B0Pin Feng

nDre I's SU ] €eC ensive

ahd emat 12081, sapta).cORGofl GeRegatt rsgddﬂialebomhe(m)@nﬁaarelnmc&s a 365
encodlng di ff er ent proteins (Matsunpto et al 99,
ée%@fﬁt%g cgfcal foromuggagion ahiewhprn ¢oatiGeh nwrpﬁ%ﬁs%W%%ﬂ 089).

IR]F{Q“R», olxy: 14 e -
kl nase ed%gtg ?Téaj(l%%t t egt ﬁag am érellogg% 3: EOH‘D Ogblec%l\‘lltm |’111ke kinase
2D (&b er presdnt tthe 1@ +stbGantiad diehiencd eparite vithp thﬂ:t BICbY gene The

fani | t h t DCLK- s
naselﬂﬁgifﬁes%rs é@én%sd oft it Pktad 15 %ﬁ%&% wee%%lve dllemative
q r‘(?ih%‘I RAatifY ﬁﬁ’ﬂgﬁ @raﬁécﬁ%gseen%&ﬁ%%eﬁt sd?gteﬁfs R/Pa“[§u'11§§0 et al.,

ngel's et al- Brain Res 368; Engel s
d99%,l G@ndml@zl 5681 A9 d8$§e§)nel<2bthelm3m1t1mscﬂpm,r DCaK- ling, encodes a
9- 177 Vr.eu denhll

3808 dapaif e85 finaihice A0t it "G U0 i mofigey with

PhdheHees oﬁﬂﬁ%ﬁHCﬂlﬁﬁfdhﬁﬂtde?@id@ﬁt proteird kﬁm%l\@ﬁy €arhilly. Another
cal ci um degen ent neur ona p asti ci ty an

anfcsie JenleKahpenis MBupkyeseressnd iRaidnb |bf3112=d@@|l<s the DPpHomain and

gﬁgcfﬁes &]Yrﬁa’se %@%@\ggﬁﬁﬁxﬁ%ﬁ;@&%@s e?‘ a?l 1%9392%%][1} g‘sgts 835, 365-

ddgi E@e@éz‘lcy dGQ@BmﬁE]Rlés (IQUDI(B Elt4; ﬂjmorﬂ.gﬂcﬁ’,, ISEJ@YIi)Hum Genet.
and lik n1crotubu e

gl W%;Wz é{rwgﬁler(ﬂyi f 29@1 BTQIG(?EPS ol Rgrgindissi 94.2G;74).
%e%glltggtﬁc;l} ﬁg é_pvfﬁiﬁ&rtantt R sPff Chd eDt@lKe ¢t %all?gn&(dependent
eve | S unkKnown.

ene in of the nervous syst e
\nﬁlﬁbﬁﬁﬁpl%ﬁ?@&n@(ﬁEthE@ﬁl‘éi%ﬁ((Bﬁrge@s Wad Reinsr, 2001, J. Biol. Chem.

deboi e ind ko Rt &Ll L Babcittoada Tg1pasezs). DCLK-

%r{gf 8 reg%ss%h lavirieX BB &EAIARRNE @6y 8 & 199, eifrakindas® DCX, is
activities

capable of microtubule polymerization (Lin ef al., 2000, J. Neurosci. 20, 9152-9161).
However, the precise role of the DCLK gene in development of the nervous system is

unknown.
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(Burgess and Rei ner 2002, J Biol. Chem 277,
17696-17705). The present inventors cloned and

wo evesosal |y characterized a novel splice varP@INLZI07/050025

the DCLK gene, referred 5 to as doubl ecortin-Iike
(DCL) herein, and have shown that DCL is a
cytoskel eton gene which is associated with mtotic

Spiridds eeredtivdi spliel-Ngrianausrahd B thave béenadddéride@nind tR6 of these have
present inventors have devi sed novel nethods for

@gm dpunchég Ay dgfggermagg nPressed @ngeei bgvey diffgrent kinase activities
yeapd g | | e

1S4 1 RO PREBYRRCCH AORPE a0 RRETAL fy o

mldnled ane ﬁmctmnmﬂ@l chirgtetingl asevebfplantvasiensed the DCLK gene, referred

((:t)(lplgg a&%‘i%&%ﬁg}l 1ke Q%@@g o Ie1?1g%1%q\l\ﬁav€§gfe§{n Ff‘l?a:iigo C%sga? (r:gggskeleton gene

%éﬁc@@slass%&a%%ﬁh ehitdlic spidRs o@aﬁlgﬁﬁn% h@ﬁtjoblagtgﬁn add1t1on the
231-235; Burkhart et al., 2003, J. Cancer Inst

PBgsen(3 aneﬂwﬁﬁ)lave'l' hﬂewsq:d srtovelapmkmds hfowasindirr thetapg and dlagnos1s

SR e Ry B R el PTG boen reported i

several solid tunors of different embryonic origins,
i ncl udi ng neurobl astoma, where it is |inked to cel
Rresttiveraay cwpepaehesdidr Eeaimenhtaf oreurohlasigrsa shayanbeanapublished,

m\% IYB%H% O&SQ ! %51%1 ghéeg 8@5%%&%#48%1 c 9atr%e(E1%g I\&/VY)O ﬁ%ent oncogenes

ary 0 CO
I(Plzignbhfeﬁéijl QtoothhNaﬂ Cayeer DRI A&l 0P 53614 1S Brrigndlctef QL. 20@35 Cancer
inhibitory effe reatest when it was deliver

iGupEt RaT 2Sh Bk vkt A0y NeAcicoplcl DSoEHaDS). The first
%ﬁ@foﬁ& Whi Birdy gﬁfspﬂ?@le i f) '09 ga%gf\an &%02%2 sﬁ&ﬁ) C-Myb

neuroecto er ant1gen dIS | 0Si dé
(cPagraprestiormlhas b2 @¢ported pihajeverdl tsbbdlghmors of different embryonic

phar maco- ki netic d blodlstrlbutlo dies after
OREMsy dRPULING Hflggglﬁ%iﬂmaf WhA'T - D t‘é‘f‘@(gtté’d °Fil pB@bifgation and

Ry &eRgeBnPerf QIABALOBRI GRQ! & h(ﬂ horot%%%e oﬁé’d?feéﬁy-nucleotlde
the effect in an in vivo neurob oma npdel has not

bempleslm‘imy sto fatons 2B Pdt efit hlahart @wasnd@\lféf mbhited ogrowth of

618?{9 3 gﬁtce ?%gﬁ’”ﬁhgg &rﬂ%‘ﬁeot Ef?gt \?Sz;ai]sggl'y %gs% gvshen 11? was delivered to

fimen Qéﬂlmﬁ'ﬁt sMdricaly &tablizbH eipPddhdst @arll With @f mortdm@l as@dd§ (mADb)
and it has already been shown that a c-Mb antisense

@p¢cg]‘@¢~, (R Be thicdrecctoddintyi andigp dividlogrughesidre bl d Bagnasi & al., 2000,
fg]’(’fé t régtgﬂ?qémd{ht’&nﬁg%ﬁdhg& barnﬁt Bf%’dlsgrgo%%’onsgtuﬁggeafte%d'?ntgwenous

er anti sense h wWas d

agjadtivet oft ml-dm@hhrg&dediry@bs@mﬁsd@@ee>eer( Benfdddnasdt (Beignale. g al., 2003,
2003, supra). Anplification of the MYCN gene occurs in
SHPE), 2@etf‘éfesb in gnof Hegrserobiskmgs moggh hfl% ngks bl ghn so far.

3059 B 6 S R0t 702305k oo PkanBheotde, spouid also be

sansidared, si@teethofc- Mgb gprofeanplhps % fufidemeiidleote of tha prohferation of
t%glgrfl 2 lgtrag%l%? H‘A\% a@ geeeg;( nuﬁfcﬂla g‘%\/:q/d&i\(iﬁ lti%ergl%gtoéilrg%nucleotide

inhibits normal human hematopoiesis in vitro (Gewirtz and Calabretta, 1988, Science

242, 1303-1306).

Another antisense approach was directed against the MYCN (N-myc) oncogene
(Burkhart et al., 2003, supra). Amplification of the MYCN gene occurs in only 25 to 30

% of neuroblastomas, but is associated with advanced-stage disease, rapid tumor
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was tested in vivo in a muri ne nodel of neurobl astona.
It was shown that continuous delivery of the

wmbaiogosares eot i de for 6 weeks via a subcut aneouBdNL2007/050025

i nplanted 5 m croosnotic punp coul d decrease tunor
i ncidence and tunor nass at the site of the inplanted
punp (Burkhart et al., 2003, supra). This approach is

\pedgtcdsdmadndn®Wen ral ratansd 18sssthah 681 %. dht @ClecObf & osphorothioate
ol i gonucl eoti de on netastases to distant organ sites

dgadqexynyceohide samplemestisy to the faefdinte @dorpoipymes MAJCN mRNA
3\9% t‘e?sté‘d 916 (; EI? & tﬂﬁle S f gcge?%g fn&?ot)ﬁs Intag%tuvg sﬁ'{oagﬂ tﬁat contmuous
ahah@dry eaﬂythesbh@nusleedde 1tﬁrt6|nWEeltsas/mo:t hrbemaséwmhy. implanted

The choi ¢ce of the t rget gene s crucial for the
deGRrEBREHPUEP canld ep@éﬁq or {REIARISE R8¢ SO Wassadythe site of the

| Y [
SN S o 208 S 180 S SR LR e,
gadesyﬁﬂnmﬁﬂﬁ@twm%enbg@hwEﬁhddﬁnmeBeﬂﬂtodw@mmamansmwrmnMns

sgﬁ’é%‘%i (:1?12 ﬁtl({%;] ‘WPE Cél g aei\if ﬁhta 81%1 élormal "&ls after

%yﬁérﬁfcl 4 X8 S S b fTddt Bﬁlﬂl'ieOBh erBade Whi dnealf@Uy cstablished
bei ng detect'able in the healthy tissue and cell I|ines

temordihs nphbeenfshawiing was used to devi se nove

t herapeutic and di agnostic nmethods. 20 Definitions

"CGene silencing” refers herein to a reduction

(THhoweticegloat ien)argdt gaEplietceuci@b@r sienmebicledmémr getan effective

protein production in a cell. Gene silencing nay be

fIRroplastoma therapy ap@AI3En9Hn Aot MeRtinsed ebexs di Hﬁ@ﬁnémventors have
Ia h r

FLFEE PhoR O B OSE Bie POTK WP ZneRE LY novel DCL

tpastgiel agéreve Sunsioablly charaeteﬂmgleﬂmmpl?c& geiat. buvasmayprisingly

in certain circunstances he a trans t hods

ene. As

doippdhat Lty SpECC ¥ariaBhde STIRSIERLY SSPEPRN Popes dagigmas. while not
el Je@é@te{b‘fe irf (1 ﬁe%[tﬂgf @08k @8NBnesMBMed®! Bls TR whused to
a gene famly which is to be silenced. The term "gene'
Kbﬁm¢sowmﬂwhgwanMBi@agumdcsedudmce which is
transcribed into an mMRNA 30 nol ecule ("transcri bed
region"), operably linked to various sequence el enents
MRE@ERREY for transcription, such as a transcription
regulatory sequence, enhancers, 5 |eader sequence,
coehngsilcagingh eafers3 haisin riangl apduption q(davoncs 10n) or complete

ceﬁ?&%}ﬁ%y%%%egg%’%% %f_ﬁ%%i%f_ﬂz undeélsglalg%gieg&nge he ffte result of a

rraﬁensn 0 irhecapEbmanddr antldiona MUE tapet gdi dThe “target gene(s)”
nmol ecul e, such as the coding strand of a dupl ex DNA

e dls enef) abichAre fostilengnd. dbf dsegtecne rritsuglbnaendogenous
%ﬁ@r nf&eﬁr f Bty %fréﬁnft%ﬂ%% %@eintragggeﬁ@d Olndiflis SEASK used to

anti sense nol ecu anti sense
@Né—‘nc@ ralleor santrasmnmberRdA,a gene. falhﬂy,l thg tam ftekgot gael’ may also refer

nucl ei c.acji d sequence
to a gene family wh1c191s to be sﬁ‘enced

The term “gene” refers to the nucleic acid sequence which is transcribed into an mRNA
molecule (“transcribed region”), operably linked to various sequence eclements
necessary for transcription, such as a transcription regulatory sequence, enhancers,
5’leader sequence, coding region and 3’nontranslated sequence. An endogenous gene is

a gene found naturally within a cell.
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the antisense DNA, with the difference that T
(thymne) is replaced by U (uracil). The term

WO e@np8d738 ng" is to be interpreted as specifyi PgI/NhB07/050025

presence of the stated parts, steps or conponents,

but does not exclude the presence of one or nore

addi tional 10 parts, steps or conponents. A nucleic

aci d sequence conpr|3|ng reglon X, may thus conprise
@dditLonaI regions, i.e ion X may be enbedded in a
§?1§5§r refige Wi theagoding ﬁtéagnd a'PHéletCe@“mi 'aQIp&tiantuch|4sythe coding

I

A b DAOR RRRLRor SR o R SRR A e
pe pei rdecrey cdnylemuie serahd deths eguenaesd. Amhﬁmselmtmaiiad:dlg/ may be an
I d h th GAP STRI'T

Gefirs DG vk 8FiGensco ke -4t g KBBHET Pl 0 Seduence as
Qﬁeeirﬁfs@tglebﬁg \Lvﬁﬁﬁ{e AUk B0.00 B8 ﬁfé?% ﬂeﬁl GBI YW (uracil).
preferably at |east about 85 or O % sequence

identity, nore preferably at |least 95 % 97% 98%

uence, ident.ity.o re (e.q,, 99W segyence
TREHERT p5oMeEng solo Fe et hitn ESrn 38 BEngeingt ohdje stted
PaHgRIEBEbr @érﬁﬁ(ﬁﬂehﬁnbﬁtcdoéé h&extMEe SRAUBRAES o OHRY orlh@t fadditional
entire |l ength, maxim zing the nunber of matches and

mam rﬁth@sort cw@lmnlﬁeerfuc@acpgmd@éqmq: |c9mpt1h1@g regpn X, may thus
cgmgwe a&)d?l é%nr% r%grl?résgtrllf% due%)ton Xsma)( BP e?nghl%ﬁg rcF glnaa ?arger nucleic acid

exdiemnsi on penalty = 3 (nucleotides) / 2 (protelns)
For nucl eotides the default scoring matrix used is
nmsgapdna and for proteins the default scoring matrix

he 2Rl QaHARR, LROLKRGE. SHEALKA faypd 9%, BN Upitar o

Segtuetind esmaimety§ amdartsothlae tes spaptidal dry tveo muklaotidy sbipveacad, when

SBlaIR alaln e 36 by F0E e (AR o Bk e Bhlge default parameters,
%Il?ﬁ‘é'ag Feragtdab%gf"% % g)réﬁtﬁlﬁlf at(1kst bBout RO ‘ﬁN@%&%@ %ﬁﬁ% Rreferably

dentical ™ sequen have 100% nucl ei cid or a
atkﬂmSéque&ier9@éh5mﬁwnﬂh@ﬂﬁay4QMEHWEﬂ&dmyahbaﬁﬁ§‘%agﬁ%,984

NG SRS AR oh eI a6 06BN R A ran anc
twien B st laﬁgﬁﬁelﬁoargcsruﬁﬁ&othngﬁswQeq%néEs Qvet BRI éfiRé length,

posi tions. Sequence alignments and scores for

W@Qm@g@e sambenebmales utd/miraidse tepenwmbgr rd gapudpangrally, the

GEPE SR a0 Y0 e Rest PR SO FBRb02 50§08 Rerides) /

dpeidighhed ga;omtmczﬁi penislty AG. (nudB8aleSer APreninko ®dr nwdbtides the
D ego, CA 92121-3752 USA. Alternatively percent

#%UItép@rﬂ@g BArixdead i @/Wwew digearyielior PFAtFBY ths;ﬁl%aélétr%ﬁnmg matrix is
@ﬂ | Asb g{% %??&SHéﬁiﬁgffa P, I\%ltlAgEng eé&enc@ 8\&9?5 919). It is

errin sequences erein or
fcteag et $hen RINA sequrderssdroadidt foalie emﬂltmﬂyl ﬁﬁulm bhhave a certain

gigérfgglogF%]%gﬁ%fnlégr}tgg V\gfglcﬂ)l%%t sieglsgnc le\t%fmme I?Mn t% D?\?ﬂl, rs"e:)quence is
considered equal to uracil (U) in the RNA sequence. “Identical” sequences have 100%
nucleic acid or amino acid sequence identity when aligned. Also in this case an RNA
sequence is 100% identical to a DNA sequence if the only difference between the
sequences is that the RNA sequence comprises U instead of T at identical positions.
Sequence alignments and scores for percentage sequence identity may be determined

using computer programs, such as the GCG Wisconsin Package, Version 10.3,
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"Stringent hybridization conditions" can al so be used
to identify nucl eoti de sequences, 10 which are

wemsnsd1ss al |y i dentical to a given nucl eoti dePCT/NL2007/050025

sequence. Stringent conditions are sequence dependent

and wll be different in different circunstances.

Cenerally, stringent conditions are selected to be

abgitibld GonoWedcetrharné N6 H esdrattofreR dddN BSapoiDidgo, (TA) 92121-3752
for the specific sequences at a defined ionic strength )
Afe-pAllternpdvetyn nescenh simifaskip v gifetey (M de déemned by searching
L,On i-ch.50% of the target
gg%hgﬁ%%%gggE@%ﬁ#ﬂ?@ggAg%L§ggé$?éctIy mat ched probe.
Typically stringent conditions will be chosen in

whj ch the salt concentration is about_ 0.02 no|lar af pH
Waghrelang Ermpefuangite PEimer o seiengoleien @ier 1t h%g“l%C{?éStOOd that
_%ﬁ’dlécu@één%ﬁﬁtarc%fthi%e@l%ﬂé%f hREIBASY (TN A G RANGURS RTINS Scids are

i ncreases stringency. Stringent conditions for
RMNArrBN®. hybri di zati ons (Northern blots using a probe

of e.g. 100nt) are for exanple those which include at

| east one wash in 0.2X SSC 20 at 63C for 20m n, or
egiintahiabriaRadbd t@AfionSt EANANbe ¢RAW fdeBS fiRleotide sequences,
DNA- DNA "hybridi zation (Southern blots using a probe
othieh gy sulgtantiplly rdenfie! ek giveh auelnoiide sghianiae. Strisgand eorgtitions
|.east one was usual. 20~ n 0. SSC at a

B SapgRE ARG LRI e b St ot s Panses Ggperaly
2fingem, coaditiofithréatiettd eOREABIuO R |odver anSbi®jeahal melting point
refers herein to a manmal i an subject, especially to

! . y 1o a

e Fordhe enseitiel scquanppsedt . defimed gatc tiengthand pHeflbp dm is the
: I

SEhErRlohds EEhiEion RN s RrPOLAICR S5 e Bifer Bauence
hahddivestolal ricotlywhmacheDpilobpr Dipidahlyisgringdtt coaditiahs will be chosen
produced, in particul ar can cells of :
ﬁ%ﬂ’?‘&@éﬁ% b GRRCCTBTAIGN 1 abé’%b@ﬁé 81‘5%7 %8&701‘}}%’? Gipgperature 1s at
¢&lst §0°CTRBWRFiRS BIAGEI bnddfdrati dh Y cﬁ%cr&%iﬂﬁsth@ fhpature increases
determ ned as ~descri bed el sewhere herein. Bel ow only
eingoidya Strovgant doadidioys EmR N -dMd diybridigatigrsf(dortbeintbdgts using a
but, it.is rstood that . any reference to :
Rt st S B P S R RS9 g g in 02X ssc
RECA3 L 2P0 GMAD BP equivaledRBhMOORKS ISyridg@nOddigltiohy RESDIA-DNA

cancer target cells, in particular cancer target cells
&ty bridieaticreSovdiernndts aping iamroterf cthd 00=i) ele freeiaotde those which
uses. and kits are en SS, rej.n. tail o
B S b S RORT AR S el SErgtooee
REOMIyd®sutBHPE| {07 20 Intih Coragjutl alsnd cgidaiceisn sequences for

use in neuroblastoma therapy and di agnostic net hods.

The DCL protein was found to be cell- specifically

P RS s T TP AR ES: b AR FRLRED Fmima
pobjgereri ze and stabilize mcrotubul es and co-

| ocal i zati on of endogenous DCL with mtotic spindles

i n dividing neuroblastoma cells 10 indicates a role of
?@&r_g‘g{‘%&l‘@gz l?elq’érsfhefeﬁmid 8 cAfs ih RgidA DL froRRi BHI€areno be

i vidi ng S.

modified (especially reduced) and include any cancer cells in which DCL protein is

normally produced, in particular cancer cells of neuroectodermal origin, especially
neuroblastoma cells. The presence of DCL in target cells can be determined as
described elsewhere herein. Below only neuroblastoma therapy and diagnosis is

referred to, but it is understood that any reference to neuroblastoma cells can be applied
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DCL gene silencing in neuroblastoma cell |ines
resulted in dramatic deformati on or even absence of

wo bm708d768 | ¢ spi ndl e and m cr ot ubul e di sassenbPET/NL2007/050025

Neur obl astoma cells are of neuroectodermal origin. In
vertebrates, the nultipotent st 15 cells of the
enbryoni ¢ neural tube (neuroectodern) give rise to the
ABAIBz GBIy totol e Sy of bR eERRAtet 8dlIsNRI PRt S e h @Mt dr&dQklls of
and peripheral nervous system (PNS). Such cell types
apwogepitiag! adginemddhyepfly mgthods msesradrdts setcoapprise perein.
in other words of neuroectodermal origin. Tunmours of

neur oectodermal origin include all neoplasns of the
ONBikd dieRNPLios W€ thedaveneiun obl ast oma, medul | obl ast ong,

i S OAET i ok 2L e e
(n@ﬁrlobgt%fﬁa tﬁ%bylé‘ﬁc[ éilagﬁk%ﬁ}! ‘ﬁle%ﬁ}ﬁl@t Phd BERIRdtein was fi und t(f be cell-
gangl I oneur ona or hannoma, — Al so of reur oect oder ma

cpeogﬁcmllaree(ptelsmdwnsallsnmme‘ta&tmhabdlb tpes ated oodar (human and mouse

ﬁg’é& o"ﬁ‘ﬁ ?}F} CfelllQPé}l’nl{n Cargie?r’][%anﬁ%q’ gﬁwr%‘a?bules and co-

W[l%%@%ﬁ@ée&um wiW it HHIEQRNE ENdinyBl ARMIBRoma cells
Since 25 these tunours all share a common enbryonic

@mdlgﬂrt@rs pireln ol ddrbbin @etrestaloraition ofxbe misptid Sm@dla in gigding cells.
f eat yent and Si s in these ca

%%EILG ggll’)]% SllCl’lCll’lg 12_}’11C dlr(g:gasgenﬁ% ecgp z_:%lé’létso rr%suﬁ (% t11’1 d{ehma 1C cllecformatlon or
ichyrealscat offilte mteﬁeQimdue\aﬁ@hﬁ@ﬂtupm\d@@&nnweI nucl ei c

acid sequences, SEQ ID NO 1 (nouse 30 dcl nRNA and

cDNA) and SEQ ID NO 2 (human dcl nRNA and cDNA),

a&%éa(s‘?cﬁ%p g%s agee? ue?rl'gc%'c ?%Qo%;ﬁ rl\?cl: gﬁn%ﬁﬁ éggl%% otent stem
@élléSEthe Bni¥yonlc andal2tube @dmm/aetodsph) giec vae it@titesmaih deh&ypes of
CBBrIUGE RGBT O T P S0 RFUBAS Hster (PNS). Such cell
ﬁ@ 5 Nl 0L 0 Oegzt%HSSde(r%Elt fr&h! e MRIrEQiRUAhOR GPIHMwords of

ereln exon i's non-coding. I'n both sequences, exon
@eumﬁctt)d:h@n@tbf(gge Memosrsadisemtrocctauletrvd arpirs enalddll neoplasms of

equ e, th anslation start codon at
o ERST u Tav R e el o Db BE B oeligplastoma.
IoBigbQnbebgfibmAY CbBRIak €IS tomta 7 Ity fomEX Alturo i @hh,S &pbndymoma,
nt 169, exon 3 starts at nt 565, exon 4 starts at nt
MENSExmalignant periphesal aervietshah 2merk rgarrglgltnawtoglaaar Sshwannoma.
%%Jlsog ap dng Ty ect de%l%{ ?l‘lg ntrel%umo I stulgﬁ Ay éﬂabdom%sarcoma
sequence, ransl a &t ¢8Esn f &tn

RetlodRistodes sZIia'il- 249, lunbi ée@cﬁldﬂtﬁa dasll @hdmhrcﬁﬁdu@tcﬁﬁed Oprimitive
is found at nucl eoti des 1302- 1304 Exon 2 starts at nt

POET dpagipheral gemioegtodernd tegor), Exgpe’s safcgpasand mejanoma. Since
%Qﬁ}s 5&11%@?5 2 Bhntin é‘rgﬁgffgﬁxﬁfgr% Vﬁf@ﬁéﬁoﬁﬁ%}%ﬂ r%lr%s, DCL

5 'and exo starts at nt e nobuse an
Gl bpraghrgenter ac@meer yhdsdisgnloais il thekancdséei r am no aci d
sequence and both have a nol ecul ar wei ght of about 40
kDa. The nouse DCL protein conprises 362 am no aci ds,

Whicko 53& bR MoREl REOURE according to the invention

The present invention provides novel nucleic acid sequences, SEQ ID NO: 1 (mouse
dcl mRNA and ¢cDNA) and SEQ ID NO: 2 (human dc/ mRNA and ¢cDNA), which
encode the proteins SEQ ID NO: 3 (mouse DCL) and SEQ ID NO: 4 (human DCL).
The dcl mRNA sequences of SEQ ID NO: 1 and 2 are novel splice variants of the

mouse and human DCLK gene. The splice variants comprise exon 1 to exon 8
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conpri ses 363 am no acids. Am no acid sequence
identity is about 98% as only 4 amno acid

waledoesE@Bres are present. These are at ani no apCTINLAB7/050025

which is Gin the nouse sequence and S in the human
sequence, at position 290 (A i ngthe nouse 15 sequence
vs. S in the human sequence), at position 294 (Gin

t(E:ﬁuﬂgu 198 t6 GLPNBEoN)Swhrein ¢kohheis AUARBJIBE AUENDELIcqabiktes, exon 6
V at position 359 of the human sequence i s absent

fof g D@h@ grpa deabveniu Ehte meyse MRNAHeqHINg the Harshtion start codon
e

3 B g ey flo- LGOI a0 R R o BTob at ugleotides

4equanTe Hx8EQ stalr’@ dﬂ@ 169 @Ron?)s staots af nagfifentan Dstarts at nt 912, exon

varlants t her n gene_sil encing 20
e b S Joririseh .15 i PR Y a1 AL Ba e o human

%@M@ Lhudieurfe %&dﬁ{dﬁ%m@&&ﬂﬂms fodnh dt HutBGRICS tz@@%s while the

n reference is made herein to an RNA or
mmhé@mrestop wddnets tfmmdsaéapuelnoteddm1§02ﬂ§0@leﬁmomt258tartmﬁm 194, exon

RNA nol i cal .t
SEUEnEa R ReTHE GIFY aF Bre EGR S PCRHyA Q)0 Gon 7 starts at n
Neps aseekdiy8 Haktdiktafi1bas. 18 nRAE bind h@hi D@Lcﬁﬂwnféta@e very similar
nucl ei ¢ acid sequences of dcl (SEQ ID NO 1 and 2

ﬁt@lr @@m@ elcahfmqmnca rangl b@éhh@/efar a@tmnhals W@fghSEQabcth@ kDa. The

POV | ta O use

iR BB BroRiF st e B iy PG b GultER DRy protein
fcbﬁlgﬂ'@d%t ({3 am[ﬂd)Simdsh wsmibe ddideéduensd iddAry lssadut OSBNs only 4
one of the fqene sil enci ng nmet hods descri bed bel ow,
anane AcigadifiFieneearare megpepladdescaaisi frinting asid FEduehielyis G in the
%rloutsgzef %%gy%hho@ 18fthg %H%LSE%@ Ota? sﬁBn%@ L‘g 1mh[3 mouse

en present in cancer £Oheur gect oder ma

sedqughee vs. A mshegmlurﬁarcsaslqheﬂceijmposmm 2194 (@ irpthe dumise e¢quehice vs. S

SE%e:;BB‘t%ESﬁglﬁqEQ?angg]gé rag g%ltl(%bi/é%d%é ﬁbtp%r? féﬁiqtg,glil%? is absent from

ltﬁ‘@%u@@%q&%&:@ Pucl B0H Hlﬁ% RREe Sl a%tf also at the cDNA/mRNA

neur oect od origin co I ng the sense and/ or

devel sehisk iIWDROOV/°0861738 d@d‘IWgNlQQI(O@Y/eGIB@OQLEIelg atudasgqeem:e (SEQ

QID 1 _.and/or 2, a o _the DCL-protei

10, BPHL8hes A7 TOERERE Gy By Il oBiY dife Pl ok g, Hleneing

lagﬁr@a&/ﬁals o taﬁ* t SIS BsRBA1Pof Bivhin® €426 118 @MBAIrSect@fermE@rigin.
NO 1 and or 2 were introduced. In addition, the

|1htSr1@d1@®tQOdnth@1f where reierﬁs@ isahatcoheraint o spanB W Af @ragﬁ?é% molecule,
I%%Qel R I\nloce 11 and({e 1cts @i& %éc'%utegge %hegﬁ A ori]ecui’/e is 1?l]entical to
u0|ng OF abori ‘s I'ng protern pro Fofi In"the
@1@3 DNAascph&irotwit e diftngrctitat tTh@hyesint) is kdfplacl@a bl ILC Ulradil).
m crot ubul e di sassenbly and defornmation of the mtotic
spindle results and proliferation of cancer cells of
o AR 48 1i
ISR MEEIRpLAL b il ODN O8] BRI A 1 8 2, o
peoki efndroatanarsensfe fragroeatts o€ISE) oD NOeur oelc? adeprmatided, which are

orij qi neur obl ast ona, cel roliferation ers
it %ﬂ E(aw?.%rgelaﬁ Slkf%w@@mt@?is W S¢lias gt @%ﬂ&ﬁhe fragment(s)

SR thud ib¥irh @dhalOf hdrOlise8 ¥R SndEthe REAS LifFRin %%étﬁods described
conprising the sense and/or "anti sensée fragnents

[beloMOand irgpettiarlarxheydcasige b Iskggificant reduction of the production of the DCL

protein of SEQ ID NO: 3 or 4 when present in cancer cells of neuroectodermal origin.
A “significant reduction in the production of SEQ ID NO: 3 or 4” refers to a reduction
of the DCL-protein of at least 50%, 60%, 70%, preferably at least 80%, 90% or 100%

in cancer cells of neuroectodermal origin comprising the sense and/or antisense
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person can easily test, using the nethods descri bed
herein, whether a sense and/or antisense fragnent of

W®RiQ7/087B§D 1 and/or 2 has the ability to causeCT/NE2007/050025

desired effect. The easiest nmethod to test this is to

i ntroduce the sense and/or anti§pnse fragnents into 15

e.g. neuroblastonma cell lines cultured in vitro and

anghitae o SE @nd/ aid/dd, - copippt®l o (IRVBLS.-@b@iIevel found in

phenotyfic changes and/ or neurobl astoma cel | )

SRRACT FRltsae i Rerqestodemed @righ info waifhdicenioandaitangpense fragments
I i ' I 1. b i Lk

RS0 ITROL D0 2, Sdield SELRILOR RPUMARUEARYoPhe s

ad/er antisenjeodagnann of SEQt e NQ: dadmiént2 efused by sexéfiqahtty reducing

neur obl astoma. 20 . In principlif a (seﬁse and/ or

shePeahag DHapjris peduginy nghreell12 Rendrpio chggege the cell. In

%Qﬁicuﬁﬂrﬂlic%tuﬁﬁgdis%s'éleylarﬁf ddoe@TRni ¢t (hY nffotib %@ﬁlﬁle]@sults and
2, 14, 16, 18, 20, 22, 25, 30, 50, 100, 200, 500,

PodJemtiommf ecagcarsetis taf vieumeciodetnia ewignf, SEnéuDol@storba cells, is

or or it onpl.ene or its.reverse.conpl enent.
PieaTsaRly el Mancioiradl Figin ot g SETRA 9k Shgsr cells of
e @QEBDYcrRtal BribNA k! asrBRhstofmd e §roliftRiohT AABRNG aM@Yuction or
be single stranded or double stranded (duplex). The
gavpksic irfgbigion riag eeenith nigsll alivisiope of 009 dxdeipte seyroblgstoma cells
part .of the non-coding. reqion of S - ~L Qr (2 .
B0 S BRT RROR SRR PR 2 SRS BN Qe o, A silled
bebn rvde | @oily 48 dsindl theomeho@s ldBsdNGed Dkrei®r wh@h@ad tsede and/or
t he codi ng region nucl eotide 189 to 1274 of SEQ ID
Rasisensoraginet 6 BFRI NG f 9ndi3n? hes thspblitptagruspthcalesiged effect.
e Rali€ III?&R‘%MO%QS‘[I‘[ES @sa{otih%odlgg 'tﬁéjéjéngegal?d?gr zﬂﬁ’irsérls% fragments into
coglng such as 1'ntron-exon boundaries of exon 1). A

rUC Irelobdsiothd cadl ey cutayed & nivdearde amdy e &y mRBM aad/or DCL-
synthesis, using. for exanple an oligonucl eotide . ..
St RCSY S angor Nagppy g fgg@geSb%ﬂdZﬁip%Ué%ﬁa%?%gfgkl difgliferation in
hitse COSIREFed (PeordPhell OFTHEBY AP0 EHORGENUSL I suitability of the
standard nol ecul ar WO 2007/ 086738 PCT/ NL2007/ 050025
bensbiapilogynimenseoldagmentrcio esusde semiabed compSaindr bokhetreatment of

ﬁl.xé19§%% aqg ianbrook and Russell (2001). The
AT M H P T YREnt s according to the invention may

be used for wvarious purposes, such as: as PCR

prinmers, as probes for nucleic acid h%bridization, as

DaArineip RNA(sshiqand(nrlaab sdndesiragamdné o B EQMBY N@: 1 end/ar denay be any
|| KR small.5 inte rj R
S5 700 00 S BT 67 L0 9P 49,52 25,3050

Beoane 500f fleseot moge BenssthterRCitondth ot SEQRKE NBel @f 2, or its
di fferent sense and/or anti sense nucleic acid
CPEgleBING or thgersLemplepicahdie sensaiapd/ag antpenseclipgancyt may be an

¢ . . . . .
FO% AFERER b2 1A Pl a® PR R T p R TS randed or
clonplk emendedoduplex er $ae mooipicervih fragmast tleg atsolbed] @56 vdentical to

%%%0@ irtlgevlinj‘(g}?%dpdirlllgv %%go%ngfs SE(gl li]S I\[P(gt 1 %9 O(g.ig.d t%nat riecé?oln (;fn nucleotides 1-
188 of SEQ ID NO: 1 or nucleotides 1-212 of SEQ ID NO: 2), or to part of the coding
region (nucleotide 189 to 1274 of SEQ ID NO: 1 or nucleotide 213 to 1301 of SEQ ID
NO: 2) or to a region which is partly non-coding and partly coding (such as intron-exon
boundaries or exon 1). A nucleic acid fragment may be made de novo by chemical
synthesis, using for example an oligonucleotide synthesizer as supplied e.g. by Applied

Biosystems Inc. (Fosters, CA, USA), or may be cloned using standard molecular
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sequence to SEQID NGO 1 or 2 (or their conplenment or
reverse conplenent), but are "essentially simlar” in

wo b@rosdte]l ei ¢ aci d sequence. "Variants of SEQEDNND07/450025

or 2" include nucleic acid sequences which, due to

t he degeneracy of the genetic cg@e al so 15 encode the

am no acids of SEQID NGO 3 or or fragnents

i 8O metN&RK] aithSatesoRERxd i INIbrdokor 4l (19&)rand Sambrook and

conpl enent, reverse cggglenent enconpasses also SEQ ID
Nsselli (2680 1) Thp nefleigiar ielragmansnacspgigionbe invegtiopmay be used for

QU BB LB S R L R PR,

NIA 201 RN&\Dohgmmblstdﬁéessmthedele\&rﬁbmotarg&tr@lloror as s1RNAs (small
consi sting of s of nucl eotides such as PNA
erﬁsrﬁ%rﬂrtgeRﬁéé} @T@Ti& Verpd tq Naoe R BEREd w&g%ceﬂ%aea%use different
%@ge tsﬁ@nélﬁggﬁle%odg aRed Sidgr d'@&@ﬁ‘to%én@@'ana/or QniBdRY | nucleic acid

or 2 al | RNA. Variant nuclelic acid sequences
fegmehor thescawpl, avithoet hmdergitbe soape dfythe hiesdnt avention, be described
E%Ethﬁzis’ gener ated by nutagenesis or gene shuffling

i " isolated fromnatural 25 sources, using

for exanple PCR technology or nucleic acid
hybri di zation. A variant of SEQID NO 1 or 2 can also
e adétipmedriants af REQ! 1) WOadiadd Setwermoemplginaty o geverse complement
ﬁ%sdséicrlbeg thle}/eh arc p(r:%vrlr%eid(éﬁ‘gfn?lgrflt?’n ?lrgevrg P[g\e/(ﬁ))% 1(?611? 8&9 in nucle1c acid

t@ld JEQUB Nont r¥ioe therassenpiémért a8 Trevz:% co&@a%ment) but are
85% 90% 95% or nore sequence identity with SEQ 1D

Negsentiadly spmggigrinithir aygleie acideseguences “Yarnsefudife dDJ0: 1 or 27
?ﬁ&u&%@@ﬁ&ﬂ%e@%ﬁ&%hwﬂ (?L[éetoetﬁp?g% %ﬁc tliehgene ic code also
n grren

i nvention sense or antisense
aacadicsbe amnoesiddd fCTEQMND OS2 abt fragmentt drerdod. QEintsDof SEQ

are provided. As described for th
?B&&ﬁ}?eﬁt% %o eﬁmp%%t Ifvepe somplgment, %H’é‘ﬁ?@e%fﬂso SEQ ID NO:
vagd ARInScrodifeRQrd R EJ\ILQ? 1:) IQC) 3 cﬂ@"&r&%‘ﬂ s%letllthﬁé/nst Qeletions and/or

significantly redu he cel
20070867 38 oﬁereraﬁoﬁuc(ba@fd% “Vatiapfs othEQCLD P¥©t éiand 27 also
n,introduced in.suitable. ?ts i.nt 0. can
Brgo

T GO oIR8 P THeIsEog O Rl e SRR Eur L s PNA'

Fepgfide oNadibiv . ALIAESENMKAS ([3Rked NAGIEO WATid)MEE tHhBKELPI@®mprising
be equival ent to the sense and/or antisense fragnents

deasphalived? -Qridethyl RN ared-(rellgdiNgan test the
functionality of such fragnents in the sane way as 5
descri bed. Also provided are the isolated proteins of

SEQahDnkic3acid eRQedsOndP, fér casnpiel be asadef ﬂ@@mt@ chemical
and variants thereof. The DCL proteins (or fragnpen

éYnt%%*i gRbesaich By driggengyis oF apnsghedling mefhode A 1S@wtq¢af§om natural
Qﬁrcgﬁx %E‘Iﬂ% ?OIb& H@?@F&R t @Hn%ﬁzggrbg ngglg : cﬁ%;l/&%ﬁ& 0A variant of

nonocl oha ona ant | I es, en be
GEEPID NQrdr (brlemnlB(Blo ltedodimtd ana noetio (ad'si, sequange odiidhcis Gessentially

2Pt oL DR ikt Y L NELY. . SHLLORES: e
WolnBlethdnD EEREGLRY, NiriadB SvIRE KV OLEIR] 1 75%, 80%, 85%, 90%, 95% or
more sequence identity with SEQ ID NO: 1 or 2 over the entire length of the sequence
are encompassed herein. In one embodiment of the invention sense and/or antisense
fragments of nucleic acid sequences which are essentially similar to SEQ ID NO: 1 or 2
are provided. As described for the fragments of SEQ ID NO: 1 or 2, the fragments of
variants of SEQ ID NO: 1 or 2 have the ability to significantly reduce the cellular levels
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fragnments or variants thereof may be made
synthetically, may be purified fromnatural sources
w@eoonmgs7be expressed in reconmbi nant cells or cBECT/NL2007/050025

cultures. A DCL protein 15 fragnment may be any

fragment of SEQ ID NO 3 or SEQ | D NG 4 conpri si ng

20, 50, 100, 200, or nore consecut|ve am no aci ds

iogtemmki Dall-proteds SeRdn dhtrydugbdn inakuitad]d henouder @spedengells of

part of SEQID NGO 3 or 4. DCL proteln vari ants

ingenogefedpiaherigigi o2 neaeiiartensa ¢Hlse Runcaippalbiy s yagiant fragments
: f :

I SRSl LRI e o0, P Blistnog Hen it efrined. and o

4kiblygd Ipersin Ban 4est Sthorfunaticmal@ afiisnch aedgihents in the same way as

substitutions, deletions or insertions. Variants al so

idgRarih8e prot ei ns conprising peptide backbone

nodi fications or amino acid mnetics, such as non-

protein amno acids (e.g. (3-, y-, 8-amno acids, (3-,

yAlso Broividied arcaibe w)at@:lr pI@EnmsvrzﬁSEQtD HNO: larai S o N@i 4isis well as

nurrber sui t ne are known. t
SR ey ardpl ol HE, DR R raRc it B Bleg sttt thercon
Be&rEi ?ht%xbﬂepﬁ@&it%' ﬁlaﬁ‘cﬂogaethﬁféaﬁ@ﬁisé’d t@TaRé HALiBSdies, such as
adamantyl acetic acid and the [ike. Peptide mnetics
mnntoal@n@l drmolmémal guibodfes twilech p}aﬁél@fmbq yreé it vasipua UL detection

gﬁoucﬁss L n %tég‘rg'leéag)%gtui\e/gll%% od,’fs ég@% ﬁ'rﬁfgmtatm?lﬁ,e cpitopes, which
ichyie @hllﬁﬁ\mﬁl@ Ib oBRe nRdidarificd Whiin megitbicR. PheDEEproteins,
net hods for S|IenC|ng dcl gene(s) in target cells or
tifagmgals oriviarigs theeepl anayi by wadeopmilcsicplyy, gpay be purified from natural
r ol I b
UGPSR L0 Ty SSORSLAL s TSRO Pt proci
Semsentmdy be anplibhgsemnsd SHEIRINO anﬂSEQd@rNOt g cofnpﬁﬁ@g 20, 50,

I 1 or 2 or fragnents of varlants of S ..
égBy?B%e?rs@%ﬁPmesb VE OBERS28eidy Fdgnteploor fS%?f%@vl% giilar to the
QSI%Qs[}JoQ&q%gﬁ V(ﬁ") SEQ/ 1B Rod8l hve rﬁéﬂﬁofeﬂ?v&t@efn%efnclude amino acid

| astoma cel I s) and i1s/are introduced
isequenedsevhialr gate smbisthl(tg)l seqmm:eelldyntttheo SEQrIdSbIN@t Bon 4 furexample

ey b e usaresgi SRt i S D S5 S Bl 3. 4. 5 or more

ReHihd ClelBrsubfRuidng, idRlctioRd WM frisE@idhs.r %ﬂ@ﬁth ofls®finclude proteins
DCL- protei n and proI iferation of cancer 5 cells of

LTIt d!f@?ldﬁlbadfhogﬁ rmO@ﬁgatw@ém’foﬁantmr@@dﬂcs such as non-

Lif sil engi ng
FG FhE0 R 2 S ARG SRS TR RNIIR SR spaives of

hosnhogy a¢ids. an namdag@mmblteaarngﬁb agidN@inh&ick rater ReEEEE the skilled
into a cell with the aim of interfering with

PFiEAR.c oyt itshuden gygehewiaaning.i snsyeph Wépr@we@ge Adds L-adamantyl
t I [
%%é?%ba&%%wl%&ggn?g%ﬁh t%lélgeg pk %erwe X fc% Fﬁlpaﬁo?é f&r b&ptides of the
@mrpﬁtetrﬁlemmbatel dhad;sed(tbgvMo@lneaI&i [ﬁmnrngl%;ﬁ} Rodhs Repts. Med.
cI ugg Eg sense RNA expression (see e.g.
3 CO- suppressi on (sense RNA expression, see
e g EPO46557281), delivery or expression of snall

interfering RNAs (siRNA) into cells
Methods according to the invention

In one embodiment, the invention provides methods for silencing dc/ gene(s) in target
cells or tissues, in particular in cancer cells of neuroectodermal origin, especially
neuroblastoma cells. These methods have in common that one or more sense and/or

antisense nucleic acid fragments of SEQ ID NO: 1 or 2 or fragments of variants of SEQ
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(see WDX03/070969, Fire et al. 1998, Nature 391,
806-811, WO03/099298, EP1068311, 15 Zanore et al.

wQomdosd@ad | 101: 25-33, El bashir et al. 2001, PEenss2n050025

Devel opnent  15:188-200; Sioud 2004, Trends Pharnacol .

Sci. 25:22-28) and antisense égonucl eotide delivery

into cells (see e.g. WO03/00854 Pagnan et al. 2000

IDANG; 1 oBOIkN@IsEriiRid above)k0@ def’tlU’Qfeﬂ)to tiReergl s81(MeAc@bBlastoma
Gerwitz (2000, Stem Cells 18:307-319) for a review of

gehe asd) @ﬁaq Htrodpendotéh s, tapapt (calladvharehy, theatiteduction into the

TEAOSSBARCYE VRS IE If HEL BEn ] BBy ) s

particolk ronite )n hispodoant cddlictioar of ]DBEgﬂaﬂemeindaﬂ)roh&@élQm of cancer

supra), cationic porphyr| ns, fusogenic peptides (Gait,

29@9399 negrqectoggmal prigh, 3g; nel%@alast@aﬁceég@)oigqratm i ficial

virosones (for review see Lysi k and Wi- Pong, 2003, J.

Pharm 25 Sci. 92:1559-1573; Seksek and Bol ard, 2004,

Netrivos gevbbilenBingl metRods: ar§450888). thThe. Ceoerally RING or DNA with

charact ri zati on of the se and n .splice . .

SRR FindBee ot ndoBSas B GgERGe s HBOMRSRAT et with the aim

oirl igRecAlg rwnh%ﬁscfr@hoﬁl Aidri SRtk Yn " Gdiel adio D%?Iﬁ)u@qlarget gene.

protein Ievel (or for conp Ietelg abol i shi ng

ﬂ’rr@;iw;mn mfodlnﬁutar@nt) prefewp s ehee ﬁmmnﬁ%ltlcfam@blped:equ preferably
n

com [se&lel fctlgo 1sﬁrc{m knggvlnglgvnnec eSl]Es%%% mlefhogs ﬁlglu%e antfense RNA

ure 'n vi

l@hﬁt@@ﬂi(ytpl(@e&f § €EP1403088L), olwappichgor $scBQERNIS cdpression, sce e.g.
deformation of the mtotic spindle in dividi ng cancer
@1

ER0RES YR BA b udcdizety otePiprdssioni o i salleingerfoping rRoNAs Ss1BRE Vo cells
ﬁ&%%@%@/?ﬁ§9e%c§‘r'é"e?9p%&85%%§rf 3%?’ éb%'é %696?9"‘298 EP1068311,

I gniticant ction or 'conpl e |nh| ition
[raalord er al. i2000,0Celt diOtelS5-38eElmsiaf enelirdi®d; Gdecsadd Development

T B2 ogr oo he TRl of hemmecl 5to Srs 2oy antisense
%ﬁ'gbﬁfé%%ﬁd@ Weli&drG i@6! dils sk r@@ @%3/@@5@@%@@9 al?%?’(io supra,

fragnents of variants o 2,
tBu&kkptrr@ piar/a0Bn sgfrap Scoplso i thlatlld CfemWItz h%DOQL §t¢m‘ Celtnit8:307-319)

reductlon%to DCJT rotel n I%el s in cancer cells of

A S oY NG PSS 3PIR5FS or the treatment of

neur obl ast oma, medul | obl ast oma, gl i obl astom,

ol i godendrogl i oma, ol igoastrocytonma, astrocytons,

e agdjflorbw@rtaus @p@nd%/fm Relivaym l(uwéﬁw g@émolmﬂﬁsﬁh drcgtprget cells
%ﬁlrsg%nds mgai)le1 ugednlperel i no%? agif)mgrgﬁﬁlosgmle de hr‘}x’}'?P n’g ‘et al. 2000,

Salr comng,

capra), r@ﬁ&mcqﬂﬁ‘ﬁlﬂaﬂns phﬁ@gdﬁlid)mﬁwe@rman pma:m, tevte MRNEIife Sci. 60:
%per&iégher al . neuroectodermal  tunor), Ew ng' s _sar
fd-S3d) anaivdicial vEpmegddor r\eﬁlewas{eﬁulc}mka%nd u-Pong, 3003, J. Pharm.

Mo 5kb qgvgrse%ek &nn%q&'apﬁfmt d V! BRR! Boa5R4IBES)

and at "suifable tine interv sresu(itsmare ucti on
or conplete inhibition of proliferation cancer cells
QIIhe c O%r?gegrtl c earrg:?elriz%‘[il) IOP ’[heln510use and human DCL splice variant enables
the use of any of the known gene silencing methods for significantly reducing the DCL
protein level (or for completely abolishing DCL protein production) in mouse or human
cancer cells of neuroectodermal origin cells in vitro (in cell or tissue culture) or in vivo.
Especially, the phenotypic effect of DCL silencing is seen as a deformation of the

mitotic spindle in dividing cancer cells of neuroectodermal origin, e.g. neuroblastoma
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In anot her enbodi nent a nethod for in vitro treatnent
of cancer cells of neuroectodermal originis

w@ewvioglgss Thi s net hod can be used to test thePCT/NL2007/050025

functionality of nucleic acid fragnents and

conposi tions conprising these. ?e met hod conprises a)
establishment of cell cultures of cancer cell lines of

REuy @ﬁﬁblod%[g'ﬂi\ﬁcaﬂf ir@iudtiod or eb@pRek inhewitioR Rif ;ﬁéhﬂeﬁﬁon of cancer
cells with nucleic acid fragnents or conpositions

Eoiprd suFRgctodermal QeiRE, 6 2akudolasierne pells A Beradiih Yoo

the invention and c) the analysis of phenotypic

changes of the cancer cells of neuroectodermal origin
donper etdbédimeonthicoluse eif (me( oelnhore pycatd faﬂdi/at ladtisense nucleic acid

crotub Ie dlsa enbl usi ng Vi su
@gg@g tSE cbaﬁ @ aame%af mrlaflﬁeofn%ﬁ%élaﬂ&@ 1 or 2, for
%ﬁé@éﬁu&f of c'tl]@O ?J)élﬁori ﬁ‘ﬁ]‘”ﬂlle%’ §1§ﬁ‘iﬁcﬂﬁlre&fcﬂ8§ %'f iRt Brotem levels in
ev l's, proteftn 25 leve usi ng

feyrnaer diellat @ fongurobaoddrmal meigoe natndd élre ttei trnatneﬁh a@dspeuroblastoma,
etc. ). i exa s ,of .sense .and/
i RGNS Wt o Hi o R Tt Tt A R v
RAeuREBRIMA, ddpch®AHENES MINS T ahlaligndr® SEE@hbRI Mervel sheath tumors),
and/or 2, suitable for dcl gené sHencmgi are the

ad

fg@nglmm@maa@cmwama, thabdenfyesinagmRNAEino8iariNmp, Smalll cell lung
nsi st. of doubl.e

| grtsf’:%km‘)bea{ a %fglNAﬁeé)cg QBloc%[i)ma Enmliﬁ\sp ?%T%%ng)gnplé%laﬁ neuroectodermal

MDHer) CBWirgdd eatsombl Ghé ahdlaesnofs HriaeidSEQnl parliGdilarl adﬁnrﬁstraﬂon of
Such dsRNA WO 2007/ 086738 PCT/ NL2007/ 050025 14

(Y exasiiondp seitadig Vnwtﬁa%awﬁ@bi@ttwreyvmresuhs in a reduction
3)\“8 g%i&hﬂ@nﬁﬁ%f% B3li6n Mer ? 11 3P AU g&&de%§1 &E%lﬁ he
esl In

sequence and annea ese su sequent See
Exanpl es). Preferably addltlonal one, two or three
Eucleotldes are present a 3' .over hangs

P AR ;f;n%b%m%qﬁw nBetiod é‘&ft iBe¥ gy ltgeﬂwﬁna. fle cancer cells of
de@rorayadeal b d@ﬁ 1%)&)31&6@ Nehid TktholiRGE Be HsEINOTeE Q{Epfﬁh&ﬁ)nahty of

both sense and antisense RNA. Non-limting exanples
aueletcharid dlagments gnd (ceinpChitigns compI@Tﬂg:ﬁhE@r (Ik@@neﬂi@ll@(ﬁnprlses a)

esqa?l%gguept oi\céi: cg tereE ﬁ)& cgp%_ceg) lines ocfl neur(%;ﬁern%[ or1g1n b) the

Grbdfrlehl UPGRELCIL LR hucléic dckEGabichls Gor J:()mpcsftlons comprising the
"I  CLLCLLLLCCCCTCLTTCC -" (EECIL ~C : E)

POPIBELa) ragmoGH HFOUGTECPTOOLRGOTOp and o) IBE@nplysis o phenotypic
%klanges of the cancer cells of neuroectodermal origin compared to control cells (cell
proliferation, microtubule disassembly, etc., using visual assessment, microscopy, etc.)
and/or the molecular analysis of the cells (analysing dcl transcript levels, DCL protein

levels, etc., using e.g. PCR, hybridization, chemiluminescent detection methods, etc.).

Non-limiting examples of sense and/or antisense DNA or RNA molecules with
sequence identity or essential sequence similarity to SEQ ID NO: 1 and/or 2, suitable

for dcl gene silencing, are the following:

1. Small interfering RNASs (siRNA)
Small interfering RNAs consist of double stranded RNA (dsRNA) of 18, 19, 20, 21, 22,
23, 24, 25, 30, or more contiguous nucleotides of the SEQ ID NO: 1 or 2. Such dsRNA
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C- '"I"ICLLLCCCLLCLLCCTTCC | -" (EEC 1L 1\C 1C) 20
(hu-si DCL-3) "- CTTCCCCTTCTTTCLLCCL'{ -C (EECIL I\C

wd 1907/084738 ' |1 ' | CLLCCCCLLCLLLCTTCCT -" (EEC | L ~BCT/NRR)N7/050025

25 As nentioned above, any other fragment of SEQ ID

NO 1 or 2, or of a variant of %Q IDNO 1 or 2, may

sui tably be used to construct si . Si RNA nol ecul es

MY el &0 cart QARIlY SR hadde! syntsdiehilypshyf Isyhesigiapt st single RNA

radi oacti ve |labels, for nonitoring and detection,

chavisleetiesy Ofsﬁth\s&@slrﬁﬁyseap%eb@n xpredivgdtiesorubscongtly (see

S35 BLe Qe KSR o TR0 GATRELEHEREHLOR prosent

f3r agrengs, mmspméfeuabgf fwo gityerind owgesidesiot thyenidiheldeoxywnagleotides

folding of the RNA transcript. |Instead of dellvgnf\J .
on-limiting

AR TT SRS SRRt TSRS thrapiie testtisgrse. RN

%Qgﬁg@gééquﬁﬂﬁghh such DNA vectors may be
transiently or stably introduced into the target

cells, so that the si RNA WD 2007/ 086738
gﬁﬁgyzg07/050025 15 is transcribed within the target
é or exanple, vectors for gene delivery, such as
tthose develroped dcer cgene ctiher-apy, (cnay e xused )t o
deliver DNA into neuroblastoma cells, from which
senséTéﬁ&ﬂéﬂCéﬁﬂﬂ§éﬁéépﬁﬂagnents(eﬁCSEQ PS:NG) 1 or 2
or of variants of SEQID NO 1 or 2 are transcribed.
Exanpl es are reconbi nant adeno-associated 5 vira
BGHDCL-CPAV) , as described in Hirata et aI , 2000 (J.
of Virolo%y 74:4612-4620), Pan e of_ Vlrology
1999, VO 7372484141 3417y, ~chi \/u fénrﬁf étc ‘al’.) (2000,
Drrug 1 13 ¢eV . (Teday 8:22%9- 267): or ¢ @Q9%k6¥Q01NA
skilled person can easily test whether a siR
nDIecuIe is suitable for, and effective 10 in, dc
%ﬂﬁgj | enci ng, by for exanple del i vering the nol ecul e
L5dlr obl astoma cel | Iines and subsequent |y
agsessicng rdelc 2RMA cand/cere 1BCL zpr oteeicn 1lrewel:s cpr oduced
by the cells conprising the si RNA nol ecul e(s), using
knowd Tr?étlﬁéééuédéﬁ R (RT- PCRE’ NSF&héfn Ml sotltliing,
nucl ease protecti on assays, Western Blotting, ELISA
assays and the |ike. Suitable neuroblastoma cel
Khn@@@ﬂe)for exanple hunan SHBYS nmouse N1E 15 115,
nouse neur ob na/rat gli oma _hybrid

rI\EI%%SS ICPﬁ&CCéF C&@ﬁé#é“%ﬂternat i¢él y.I Prrenotlypi ¢

eﬂfe%ﬁ%t@kc@%kt%@ﬁ%c@@c%@C'ngF'SW&ﬁgaﬁrﬁkatuc spi ndl e
def ormati on, can be assessed, as described in the

Exanpl es using, for exanple imunocytochem ca
stai ning or immunofl uorescence. Anti-DCL-anti bodies
can be generated by a skilled person, e.g. as

desaéitadd bbovichenyExdemir&sner@bf SRQEX NU: NGranbt HOLYar2ft of SEQ

ﬁKrU|der|n et al. 2001, supra), which was her ei n

BUNQ: { o Ravey sutihn be perd 1oj qanstjuct sIRNAvgisiRINAymplscules may also

%8&19r1se labels, such as fluorescent or radioactive labels, for monitoring and detection.

Conveniently, siRNAs may also be expressed from a DNA vector. Such DNA vectors
may comprise additional nucleotides between the sense and the antisense fragment,
resulting in stem-loop structure, following folding of the RNA transcript. Instead of
delivery and introduction of the siRNA molecules into neuroblastoma cells such DNA

vectors may be transiently or stably introduced into the target cells, so that the siRNA
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DCL protein levels are preferably reduced by at | east
about 50% 60% 70% 80% 90% or 100% fol |l ow ng

wo pdorogirat | on of si RNA nol ecul es i nt o neur obl aBtDNR2007/050025

cells, 25 conpared to cells without the siRNA
nol ecul es or conpared to cells ?gnprising negative
control siRNA nol ecul es, such as”si DCL-1 described in

i gafexabR] @sthinldheAbiges 6156 FEN Dhpl g Ve Ire @dri €S delivery, such as
Anti sense RNA ol i gonucl eoti des consi st of about 12,
those pyelped Sy, gepo thorgpy,3pay e used tondebve JANAg g geuroblastoma

' d C e .
B e Yo QR P ARG SRR TN ST IBAI0EL 2 PR variants
o€ ST EDSYOt Hedr Zakd yamicribed NSanipdedark rrocorabindMAdeno-associated
vect or . 2007/ 086738 PCT/.NL2007/ Q50025 .16 Backbone
ﬁbf_af cha%wfi, SHcraRedtiRd iz ciot! &ﬁ&%ﬁh@ﬁ Shieta: o4 12-4620),
%h@?gﬁfqﬁymlr&e *gg@l Ve, besugesite GRETARSC 4162000, Drug

ol 1 gonucl eot | de iITity. O her nodifications, suc
ausdoy. Todry @R2EUEN omdV@PY/61@llg. with O nethyl, fluoro,
O propyl, Oallyl or other groups nay also inprove
stability. 5 Non-limting exanples of suitable

20N BEDNS@ sSANANQabiBORUGH RN dr deSR R A0 lcb e XAGD e for, and effective
(2' O-nethyl RNA phosphorothi oate) "-

deCgarcdeaTing.dncie example(detigening the @olgeuly intg @euroblastoma cell

@cCle
0 RS S FALIGROLOE B0 Bl

(clOcomphiythg RINA sHI0S pholeotBispatieig kbown methods, such as RT-PCR,
CLLCLCCCPCCLCPCLCLCL ---'" (EEC IL 1\C 1)
Ouithem Blesme, ppeleasparelgetiomnasaynoWsHeroB ot E1SA assays and the

> . - )

%fk' %Ee selcﬁhﬁgrm eculccgg,l,lmaeg éfl% ﬁr&éag@}%%ﬁn%égﬁgggi, IQI)I/(S%’%e NIE-
makemotdeeXSHN datmoescamturstdamsena/ falAlioma dghtid NEoG8daks, or others.
d test their dcl-gene silencing efficiency as . . :
ARl axﬁm%t.ypwu Rteincploficlugtiiy SUTiguBl 3 miotic spindie
%‘&%ﬁﬁ&ﬁwé@'b@hasg&gé‘ct‘ dsNBedcBuEd SB GRTBLARRR! ok ;fg)r example

or ‘2 to 100% séquences which are essentiall
ginmiunacytodhenhieal rséaiging eorc ompluerfbrorescerfce SB@LIHBCN@ntibodies can be
2 ma us for exanpl e by. addi rep) aci ng or .. .
deratien by 138ed plisgR SRy BgbPAUL M ExeRls A a] Shune antibody
AKeAdEMNG ol e2001€ Suprh)) widdh WeHhatinDn &F hofeSa ﬁ@ﬁ;c\hlgl:ﬁﬁcity for
cg(éﬁr oduci ng antisense RNA oligonucl eotides as R
t

Jedy prescdr as part of a transcript. Such

DCL protein levels are preferably reduced by at least about 50%, 60%, 70%, 80%, 90%
or 100% following introduction of siRNA molecules into neuroblastoma cells,
compared to cells without the siRNA molecules or compared to cells comprising

negative control siRNA molecules, such as siDCL-1 described in the Examples.

2) Antisense RNA oligonucleotides
Antisense RNA oligonucleotides consist of about 12, 14, 16, 18, 20, 22, 25, 30, or

more contiguous nucleotides of the reverse complement sequence of SEQ ID NO: 1 or
2. Such RNA oligonucleotides can easily be made synthetically or transcribed from a

DNA vector.
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vectors can be used to produce the anti sense RNA
ol i gonucl eoti des when the vector is present in

waovakd7es cel | |ines. DNA vectors (e.g. AAV veRtDNBE2007/050025

see above) may al so be 30 delivered into neurobl astonma
cells in vivo in order to siIenF$ endogenous dcl - gene
expression. Thus, instead of delffTvering anti sense RNA
@abm@qbsmﬁbﬁﬁﬁls A et @ES of @ﬁysﬂherdﬂlﬁbm eligdddoxyhii@eotides,
neur obl ast oma cells and prevent or reduce

rliléaa’r bhedttortacreese|the phgerueleptide stabilipyn Qtherrmogdiraigons, such as to

0025 Y/ AT no!
et Srapry it con O TP R AR LnOUR SO ) or ohey erous may
&&%mngﬁﬁ&samﬂﬁ9096folIomnng i ntroduction of antisense
RNA ol i gonucl eoti des into neuroblastoma cells,
conpared to cells w thout the antisense RNA

X JrIAR G RUMIRS oPLuiGBIERALE L Arﬁc&eﬁa’% a%d:Ng
negative cont ol antisense RNA o |go ucl eot | (i.e

mnthout effect on DCL proteln | evel s). 3) Amtlsense
0 ol i gonucl eot i des

R EoR Gt “E@Y@@%AE phgrothigaichy ” 3 25, 30, or

EO-nmmecqqm@mqqquinmuqbeottdeasqt tihe ncevarsse

conplement of SEQID NO 1 or 2. Such DNA
ol i gonucl eoti des can easily be nade synthetically.

Eﬁ %Rﬁbro &%épé@%yfggééﬁgﬁﬁuﬁth ?%&use oaay be used

t=o |mcmeasepmhecakmg@mucleGV|deE$tamlmmtyJ4GIher
nodi fi cations, such as to 15 the 2'sugar noiety, e.g.
with Onmethyl, fluoro, Opropyl, Oallyl or other

, [ . Non-limting
ggg%% %s fogﬁégggggAgﬁgﬂggﬁgg05k ol i gonucl eot i des
are: CL20 [(CDCLEex2AY (LDNA Lphasphérat Hiloatte) 1'-)

CC I CCCCTCCCCT' I "I CTCTC -C (EEC IL I\C 1i)
(hu DCLex2A) (DNA phosphorothioate) "-

1\C 1E) 25
(DCLeXZB ﬁ?gﬁNgrheﬂh ATRRE pHospidebifridate) )

hosphorothloate)
c'r ICGLIC@@@T@@CILG:'F@CICGCILC I<'- @SECEEEC IMC:1\ME) 1 S)
(hu DCLex2B) (DNA phosphorot hioate) 30 "-
clricilcecreecicreecciclt -¢ (EeCciL 1nnC 20 W
20070 DREIREB ARG li20) Qv QB0 s onl&inAsisill p nakd @tlfe't RNAwble antisense

g‘%{h& fg)ﬁlggrg@?eg)gﬁg%stgsq ?ﬁeerc’Z\cb?:ggrllel gl?errllgl(r:llg ee(f)filcllgniif as descrlbed above.
Instead of using contiguous stretches, which match the reverse complement SEQ 1D
NO: 1 or 2 to 100%, sequences which are essentially similar to the reverse complement
of SEQ ID NO: 1 or 2 may be used, for example by adding, replacing or deleting 1, 2
or 3 nucleotides.

Encompassed are also DNA molecules, in particular DNA vectors capable of producing
antisense RNA oligonucleotides as RNA transcripts or as part of a transcript. Such
vectors can be used to produce the antisense RNA oligonucleotides when the vector is
present in suitable cell lines. DNA vectors (e.g. AAV vectors, see above) may also be
delivered into neuroblastoma cells in vivo in order to silence endogenous dc/-gene
expression. Thus, instead of delivering antisense RNA oligonucleotides, DNA vectors
may be delivered to the neuroblastoma cells and prevent or reduce neuroblastoma cell

proliferation.
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easi |y make other suitable anti sense DNA
ol i gonucl eoti des and test their dc/-gene silencing

webdorosesry as descri bed above. |nstead of usiPQI/NL2007/050025

conti guous stretches, which match the reverse
conplenment of SEQID 5 NO 1 or-,2 to 100% sequences
which are essentially simlar to the reverse
conplement of SEQID NGO 1 or 2 may be used, for

exanpl e by addi ng, replacing or deleting 1, 2 or 3,
BClmBioleinRlscs peeseratpriredsiced B At leasy @bautadeo, §PEr 8P%h Y e, 90%

r . . 500 OQ 7009 % 0
oF 3Gk Py Pl R B Bl tle Rl el g herkplasioma
ebllg@ouphedt todeHs iwithouh dier obisast AMA delonscleatatep ar edmpared to
to cells wi thout the anti sense DNA o] i gonuc| eoti des._ or
66]%&91@]@;1%118; nggative cegtr%lr qrglis?fge r@@étql\g@mé eptidgs (ie. without effect
AAHEERERPNA RN gonucl eotides (i.e. w thout effect
on DCLBpr%telﬁ Pevels). 15 It is understood, that
delivery of m xtures of siRNA nol ecul es, antisense RNA
i,gonucl | des and/ or _anti sense DNA ol i gonucl eoti des
< = specific silencing. The
CHIRORL LIRS 1Bt ondifi® 1aBY@NEd, A8, 1 AU, CONPRDS@5, 30, or
a suitable anount of a sense 20 and/or antisense
forcag ventiguofs SECeoRIcNOf the wverse gpmplengnt et §ERCE) NO: 1 or 2. Such
nt.i al | imlar to . SEQ 1D . 1.0or 2 and a
ISRt bR IR iedhhen *t he
conpositions are used for introduction into
neur obl astoma cell cultures in vitro, the conposition

Regkboiesgodigap s esushtagrige st §f PbATPEArEhio#e thigagepxyecleotides,
PR B0 AP dBerhEE L LM AOTBANE Cab iy Mhef McRons Such as 10
ulsd 'gugadmdbyexgnplite Q-nasfl ettioronOkprdsylaadllyhbt ethee ggups may
Srperf ect ﬁ@g agen, Velancia, CA), electroporation,
RIs8oUBrRYC B8 Y ed transfection, and the like. A

"targeting conmpound" refers to a conpound or nolecule
which is able to transport the nucleic acid fragnents
iNonvliimpingexamples af getablesutishisa DNAraligaluckotidesare:i t has
cell-targeting capabilities. 30 A "suitable anount” or

a "therapeutically effective amount” refers to an

ADOURK2 ANDNA phvbidrdihieseNt i n a neurobl astoma cel |
is able to cause DCL protein |levels to be

si’ gnidGleastily: (lédddéd (GiC abdl i shéd ldnd Ctio lcduse
neur obl astoma cell proliferation to be significantly
reduced or inhibited conpletely. A suitable anpbunt can
ey -Bed ik PAYND RAGHoORra8id2(c]/ NL2007/ 050025 19

determ ned by a skilled person w thout undue
expei e fCaricoh - Cds (désér ibed. (<SG t'dbIé ¢ drdunt s of
the sense and/or antisense nol ecul es (si RNA, antisense
RNA or DNA ol igonucl eotides) range for exanple from
QDO%.crdB) @ONA phodphpenthiohteand is infused at 1 to 100

M, Pl kY Dody Wel.gtqq _=r (erc 1r ne: 10)

(hu-DCLex2B) (DNA phosphorothioate)
/- CTICTICCCACCTCACCCICT -Z7 (SEC IL NC: Z()
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5 Conpositions which are to be admnistered to a
subj ect, rather than to neuroblastonma cell cultures,

wa@eopnsEaes a t herapeutically effective anmount OPCT/NE2007/050025

nucl eic acid nolecules of the invention and in
addi tion one or nore targeting ?gnpounds Such
targeting conpounds may, for exanple, be

| AR eHel s@l@NQniﬁSlec&l@ﬁ? Bn@sntEleser RRAD pYniRagnaes,ef skalled gddson can
(2000, supra) or Patorino et al. (Cin Cancer Res.

200y, Mmakq 2fh qs@@ﬁ@ese)nﬂsensmﬂm pbs@rwl@@tléwd dast dlagiy del-gene
%H&L: dﬂbeﬁ%} ﬁ&&ﬁgﬂ es on their exterior. For
ona anti odles rai sed agai nst antigens

dﬁstfuelwfohir@&ionﬁgumﬂlstrstch@,l ethichsmatih ﬁle reverse complement of SEQ ID
d|S|an ﬁ%%pSlde GD2 ang gen, Y E;ed to target

rpg 0.4SGAUGREE WhiIch afcFsaendially simi é%l;heyeveaﬁq@mplemem
eYLePIR 2k L S Or ) leting 1, 2
% ; @Epeﬁcﬂﬁ‘é‘) E o e 0y SRR o 38k ropB R o letin
@ré @nuapsuckbedtsi n the i munol i posones usi ng known
nmet hods and t he nonocl onal anti bodies are covalently
coupled to the exterior of the |iposonmes (see e.g.
Fﬂfteﬂ? @@J‘é@'h@bre?érablg OQ&RceSBPhAkast aBHR 500NBDNY 79‘%, 80%, 90%

t he osomes to neurobl astoma cell's and the upt ake of
toh éOGI%dp@\Elngent@odmo@eﬁa@@ew PN& ﬁ@@n@@mﬁe@ FrHO @@mﬂoblastoma

&glrl]sc??glz%rseﬁst%%%gsn %Mlé)%l{ %eualsn(tggﬁs?ﬁ\\ll\% It alrla)e/(’)tldaes or compared to
RbENednipiiinehéetive canddlamtkelse MNAroligohfi@edtileoli.d. Rathout effect
intracel lular presence of the nucleic acids can be

284 ¥k pEpteimiests)t ar get i ng conpounds may be anti bodi es

as such, for exanple nonoclonal antibodies raised

agai nst a neurobl astoma cell surface antigen

dorg ugdé¢recot 0 tHahedchsedyebf miburaciofl siRNAC mlodsculdsprantisense RNA

exanpl e an anti-transfer cept or ti body be
sligetuclipliesnand/fi aBHiehsn Wéaﬁya?au%otf%ﬁ JEolP Be used for del
aptdipodyeneid 7217 which has been shown to target
c@tokines t0 neurobl astoma tunor cells in mce (Dreier
et al., 1998, Bioconj. Chem 9: 482- 489) Such
t hods aée wel | kno

QP3G R Mt bty cohiise = Sigtle AP of a sense
RHOE &h@s@ns%szrd\@ﬁ&lﬂ of QE@ IDPROAN Wy 238 &@%@@&&@é 8qemtlidl§Ssimilar to

bypass p-glycoprotein resistance and kill tunors in
\S?/ HW (h hiogR andfd playseslogipallyt aacgeiebldep @rmﬂemhen the compositions
l eC 1n¥r%) uctign 1ﬁ9 zl/egr%%7§§) PCT{INLEQr%z/mO\%QIH tEfqe 81pt0§]1t10n may
e nuclei ¢ aci d nolecul’es "accordi n

la[S\bQﬂtﬂpﬁil@e mgaﬁlgcwmp@aﬂ efdthbogh MhatpEsdhceos zssargdm@g icompound is
gands or |igand nlnetlcs which bind to the target
rre%lerﬁd,a@ether welssrlss anave by intreduyeedh suap! IfSrPeY #anpgfection using for
e S n h su
IRRAET JLASRERAL P M MIED (£ 8 Sinckfiph (Risgen, Velapcia. CA)
@fec&up‘diraﬂoﬂ iligpasung Eneﬂxatedetmﬂfitbﬁorﬁ and ahmsﬁﬁ rA fitardetin@smpound”
ction

n shown tha |nt nous. | ?
ﬁsfP SrGonHpo Obmo 9cu ]&bﬁw‘lﬁ %&@efgansa% heeppalsic geifl dragments
ing] IS (S theltBroSURGHIRREANS NG U0 Zahal SMI-2Rb Ao QUB U IHTRR! S

A “suitable amount” or a “therapeutically effective amount” refers to an amount which,
when present in a neuroblastoma cell, is able to cause DCL protein levels to be
significantly reduced or abolished and to cause neuroblastoma cell proliferation to be

significantly reduced or inhibited completely. A suitable amount can be easily
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mce (Qgris et al., 2003, J. Controlled Rel ease 91
173-181). The therapeutic conposition may further

W@ 0up08@as var i ous ot her conmponents, such as 1BCDHNL2000050025

limted to water, saline, glycerol or ethano
Addi ti onal pharmaceutically ace&ptable aUX|I|ary
subst ances nmay be present, such as enulsifiers,

\Wetcthingd agentisiled ﬁ&ﬁérﬁﬁv&hoﬁﬁﬂd@b teYp@thetaitiohg adgedtided. Suitable
stabilizers and t i ke, for exanple, sodium acetate,

s‘@ﬂ’luﬁ‘ﬁm olatieatease gudipiAREsNESY m@cukﬁét@wzﬁm@wmeu BAA or DNA

§ N
R R (o2 b B P L B S e L pnd i infused a
nmabd o0 nd ey bddy weight. esent, such as nucleotlde
nol ecul es which silence other gene targets (e.g.
c Myb), markers or nmarker genes (e.g. luciferase),
(%%%gﬁloné Qnidpogi Q@ be anlgtﬁstel%H(%o aTﬁ%J etch &LAPCHhA (fo neuroblastoma
sitions may be admnistered locally, e.g. by
icall eslturon coppetes disrapeuiically dffeetivammgeint oif ﬁmcle@q acid molecules

f
S RhE bRl od i Hish GRONE B iBHE s PomPraslsaSieh tarecting
d8Mib6endsInye tdrakh@pRebé MEhMn SYREGHSs, kit 4R s@Ded bl PASnan e al.
suspensi ons, gels, n1crospheres and polyneric
i(A)08% t suiprags Or and P@mﬁm@oﬁvbrql s€Chx chcem%GSS uw3aN(12):4595-605).
ﬁolum

gFm}: (IJIPL%O mSeEI f:creo%lll n% ntsusrifac%edn%ct(tgt 0d1es pr oﬁ}/elre Q)?tenor For

RAN1FIR Py h @b @ﬁt,lboﬂliﬁi raiRbdApasrst aﬂr_ttg’ehh ef ngubslané@a cells, such as
regardi ng fornul ati ons that are suitable for various

tt%égﬂélf)g%hﬁﬂlﬁ? nfer artigsn. camy bee fusehdto ﬁargeﬁnthfgtlmsgmes to

SRS S A0 A AL B B SOTRADY s i

tclale geides iahtibodicsac the dhungdeit oatitie niohscaieki are wneapsalad:d in the
coppl enent .ot her neurob] astoma t her api such as

éli‘i‘EWBP QBYS Upiag kae VR mangs 4B the menegle F"Q/ ibgligsgyre covalently
Qeﬁ‘ﬁed@f ﬂl@@&kfl@p%h@ﬂf;@stohfég §sey%lés 284 €L REEOS 2008 supra).
the sanme time and/ or shortl afte one or nore

(chlnv‘mntlmg wdthet Iippaomentosneutdhdastompodistand s wpteke of the nucleic acid

ni st.er d to the subj refer y .weekl nor e
g}?%ﬂl%sm %ﬁqrﬂf)lgstomﬁ chl;:I‘e g&&lfwsesg%amztgo u%ﬂé known methods, as
'ﬂl@w’rfb@di aiﬁt PRk & | &, EMU NShigarRO (‘E)'P@M %t:' MBdcks hRIBY @blecular
or eradicated by WO 2007/ 086738 PCT/ NL2007/ 050025 21
tcHects phthe intvocHpipr picecnch gk thgmagleivtaselisfoan e assessed.
proliferating by dcl silencing. This treatnent
reduces the risk of spread of neuroblastoma cells to
aithar tpgdting edmpdidbadyy (brehdodsss Sas fs@dhrf‘éﬁ)f Qﬂ)tmiarédmonoclonal
prevents or at || east delays rel apses,
@é@'@ﬁ@@ﬁé@e%ﬁg%ﬂﬁé a(rﬁlaml?ﬁlﬁé}na %élw%fbsvea@ttkgﬁﬁ cowated to the nucleic
%b d%&l'e&g?gq P3¢ @xsag‘?ﬁé/ Qﬂ]ﬁlﬂ ﬁaﬁﬂ&?m%@é&%r@%ﬁﬁ@ be used, such as
surgery t has a Tow toxicity toward nal
tthesshimesin datz‘mdiusg hfn(mmem&ll antibyd§ ohl]?ﬂlnﬂbd:lahﬁsoh)mmshbdzvﬁ to target
S therefore likel undes rabl e sj ffe
5(5*8% EhECUSRPIA A& Ymon %ﬁéﬁ%flﬁ%ﬁr Derish 6 %ﬂ%g{ %f%dChem %
f4‘8§ 4RO AR HietRbdstars WRlIGG oW S inPhe k8 ¢ YhENERMaAP and Saragovi
ot her neurobl astonma therapi es (e.g. chendt herapy,
$Ongegeys, tdvahcedr enbnge r pédication, Phlgished 22 March 2004, Prodrug

chemotherapeutics bypass p-glycoprotein resistance and kill tumors in vivo with high

efficacy and target-dependent selectivity).
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10 met hod conprises a) establishing a diagnosis of
neur obl ast oma, and b) adm nistering a suitable anount

WwW®@b00a/080Bp0si ti on according to the invention, BETMNC}007/050025

nmonitoring at various intervals (follow up
treatment). Step a), diagnosis, »§an, for exanple, be
est abl i shed using the dlagnostlc met hod and 15 kits

$esdidypen bedldwacitl helkb@td ¥&byding e1the bh@e&h@ﬁ&nay be conjugated to
di agnosi s % be established using conventional

metusd s sysilietc dgands. o ligy waaetics. wRichsuinghéo they tRrges selh surface
(ORbRis I(%%?bt?&&éﬂl 5d&eqp)s’urtxc{ ar)é(?ngt %}Opﬁlheévh%h result in the
tabolites 1n

analysi s catec n1nes or

lﬂ:hddit@lt(ﬂ[s dfl the duq:lé1a$mﬂ malkeplles Arecxgmplophstche, hgand is for example
honmovani L |ic aC| r vanillyl mandelic ci d)

itangfeeriy fihag beprs & agfrayspoussiigertion o %ﬁrﬁnq‘»fﬁ%r%lgﬁ? Per/ pra

Y:@ﬁl Russ fe%llté?iVYnlg‘%ng gaﬁ%ﬁ) % dsuﬁé{ﬁghe%ﬁs NREro2h 3888k ®Bma tumors in

descri bed bel ow, urine tests, CI scans,
mﬁbe (Qgagt aét 2003The quimopod Belghset e 171IBbOWw up
monitoring is to ensure that the tunor cells are
conpl etely eradicated and do not recur. If this is not

ke (R&8Soutid @WnipbSietb ARty ﬂﬁﬁﬁ&scdnﬁ’prls@evaﬁbﬁsr b@er caARpden®@, such as

further enbodi ment di agnostic methods and di agnostic
lbiut sardenifadotd dederwisiliste, aleceralser gthanely fé@ll@mai \pharmaceutically

Sc{)e%?ab ngum[éa ear (l?%/tar?ctngy agf Egtgg%/bse Zf/grﬁa ogl%ﬁ poesrs, twet[}ng agents,

lbnffemgtdnicmynfdﬁlsahg @per€ Wabhiastdaahé @Bé, Jor &xampMlisobium acetate,

case the present test nay conflrn1earller di agnhosi s.

AP@I@mn daqtafel godipmeyghlpgigen gotastinme chiogde.drcalghes edlogden sorbitan

t t I

AR A Bano hine e SRS REICRIRY QRN BBicdes may

tha ippeschto swthi a8 muckeytight mokcalay Wh\/calrsylegcreenﬁhdalygens terpetage.g. c-Myb),

| oss of appetite, tiredness, breat ||OMAng

FRFRerD OF FRAGT ecnshiés e %whéﬁzan@so ARl O&éﬁ‘ﬁ s, e

weakness/ unst eadi ness in the | egs, etc. Alternatively,

hi gh risk subjects not showi ng any synptons yet nay be

dihe plyrhzotic caﬂnpysiﬁcsﬁtmdy bt adMDnR0OTd B86IIRR.g. by injection, preferably

P 007/.050025 ular i Nt erval.s_.usi t he .
86&%@%% “Fr%’teh%lsyé n& g by HW@WW’?\}&H{S K ‘(’]ftaopaéﬁgﬁﬁabﬂuld o

%%ﬁanm@b@Qﬂ@§h§ba%MkGﬁegreat|y i ncreases the chances

of eradication of the neuroblastoma cells. The ex

\Im@@tablﬁ adphiostyi 8y shenh dedudeo pplpiieRs, tsakicnsjons, b dmicapgpheres and

é’f’ meerllcsl%belc%%ge]s,asr% deLs igrllsnegegclt&ﬁ RS SEENES %oqubf‘P Siglpe(f%g agents

ree neuro orra ce S1hn e serum

AL edthadoll, V{ﬁbp’yleﬁehgya%l amd\sacxds@gtn@@blmdir@(&g) q)oﬂ@tﬁpl@ﬁ?dctones and
carried out on a biopsy npl e of (presumed)

Pl Sk Fadhgs. gup@n%@gmngpﬁom@ham%@a& He S@&blenffma%@l@ types of
%H 1£tfa‘f1o£ Qhn Q%r{fn(aq % lpfbhg‘rnfc{cgl%zc%? g&@ﬁ‘&? Iglgci)pl?ohshmg
can be etecte o t1ona uant i
&hmhms%ﬂguhheppmsBAnbhhed(d@&ﬂnRNA and/or DCL proteln

in the sanple. This can be done using nethods known

in the art, such as (quantitative) RT-PCR using 10

96! P ee@ﬁtfo'dﬁnéiﬁ deg %Gﬁf)é’stlﬁ‘orﬁr )RS &ing Ot 8he RERATRIMNAAS used to

such as for exanple specif
complement other neuroblastoma theraples such as chemotherapy, radiation therapy,

surgery and/or bone marrow transplantation. Thus, either before, at the same time
and/or shortly after one or more conventional treatments, the compositions are
administered to the subject, preferably weekly, more preferably monthly, in effective

amounts. Any neuroblastoma cells, which are not effectively removed or eradicated by
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anplification of regions of the dcl gene, DNA-arrays,
DNA probes for hybridization, or nethods which detect

WO ba7D&lz3pr ot ei n, such as Enzyme-|inked i munoBOT/NEZIN7/050025

assays (ELISA) or Western blotting using DCL-specific
anti bodi es (e.g. nonocl onal or Eolyclona
anti bodies). In one enbodi nent % e di agnostic net hod

andotket tha@ePhel has pRvdfied RO OB W50MPKil&RSnd,. Mhis treatment
nonocl onal anti body anti-DCLK (also referred to as

aptuces hanisk of spipdipdegyralagemalccllppoathersuppis £f thasppdyr{metastasis
V5RO B PLRL 05, TS0 G, TURE BAgiE PR rimary

kBagoblagtoanr Mg silanctnigehas g exdivarome Nt lehegbtharapi -odChigery that it
| so recogni zes of her splice varjants, . _such as

%ewl% gpecipy tp&ar%@@ml tssiee @@%g{qﬁae%%%m fgr fetpblagioma cells.

SERMAL LA QT ﬁl%m?&_siffe{b%@isp gff&t@w_aﬁﬁ%o%mﬁaﬁl on,

and the differences in nolecular weight, can be used

to easily mnimze/avoid fal se positives. Cearly,

eGP Ao B MR o L Q5 BRobed: Hisaie whereby no
foffler e QRLESIBNA (HBFPRENE. ol Bhdadih Rtoc@PSRAY atdcarried out. The
DCLK-short RNA) may be used in RNA detection nethods.

Aectioasheanapreses poestabliaimpl @ digmopis ofregwoblastomebars] idatinistering a
bi t hybr i di it h . 6 f K- short I
St QuESt S 0, BN b IR, SHBED v
keriewpheyed (v bp acemnagent in  DCL RNA. Priner

pairs, probes and anti bodi es which specifically detect

(e.g. by sequence specific 30 anplification, by

u I ficechyhri di [ eei.f i -
R e e
ito tdescnibed bSE®. ADei@tivdly casurdidasntmde dagnesiskial [bestablished using
per son usi ng. standayd ecular_ biolo net hods S
CouUYRILPTA r‘é‘g@Péﬁ csél§£ta(§ ngllr a‘i’fdggér SEEx1 k&Rl ]6‘3338 scan (meta-
B A DSRS0, PEIRE g s s
Mbnood onElbod plapoh yohpleale.@rivpboticesorspenilfic aciflor vanillylmandelic

-protein can be,rai sed kno in the art. Th
arnSee P Sarnates shsh s rsil “Sen s ot By Shisyafishn oliow up
A, @0ch SamBldeeabstr ButRic8&tbed Dl RV, BIORI Hf @SHRNEAS ACT scans, MRI
absence of SEQ 1D NO 2 RNA or DNA and/or for the

peass etse ho purpabselnibe folfovpap nmmatoeng oo @R@e Ut N tumor cells are
an opt.ienall antifyin he ampunt of S D
Rt Mo B SR s B it AAPHESAR prelen necds o

ma\tagdelOw a direct correlation to the nunber of
neur obl astoma cells present, which in turn may
indicate the severity of the neurobl astoma

gf? \é%%%ﬂ{boﬁﬂl%r? Hfa%ﬁ&tic%et@&c&ﬂ%nﬁ?ﬁégngﬁﬁ ﬁgeaarlggro 169 which are

Iagnostic kits for carrying o net ho ve.
useful for selective screening of early stage neuroblastoma occurrence in subjects.

Subjects may already have tested positive in one or more other neuroblastoma tests, in
which case the present test may confirm earlier diagnosis. Alternatively, they may not
have been diagnosed with neuroblastoma yet, but they may show symptoms which
could be caused by neuroblastoma. Depending on the tumor location, symptoms may
vary greatly, such as loss of appetite, tiredness, breathing or swallowing difficulties,
swollen abdomen, constipation, weakness/unsteadiness in the legs, etc. Alternatively,

high risk subjects not showing any symptoms yet may be prophylactically tested at
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di agnostic kit may, therefore, conprise priners,
probes and/or anti bodies, and other reagents

wQ@ buf o738 | abel s, etc.), suitable for dcl geneCcT/aT007/050025

MRNA and/or DCL protein detection and optionally
quantification. In addition, Ki Ls conpri se

instructions and 15 prot ocol s hOow to use the reagents

(r€aar ihRFAROGSILGE IdOInbQRIBEhS] a@JREdif® I the limaloh &Sensure carly
for exanple isolated DCL-protein or_ dcl DNA. The

fdérgnesiF nyhisB rereathi tncr@S@xE\mk@ﬁwﬂ olygtadigptdon pé the neuroblastoma

th L i O et .
SO iy Vol PBingh B St o B0 AR, oI AR LA ob)E subjec
pndcddtaeing ZtBe qfrestehee ion vabiénce nofMitlet repdbbastaharddy dn the serum.
conventlon met hods of .nol ecul ar |olog vi rol ogy

Ws%gg? Vi) %eﬁ&ﬁlemeﬁhodsaaﬁ ?é&‘ﬁﬁg Quken arbéopsy sample of

QEegﬁf éﬁ%d R s Q0KA ¢ ﬂlréCbBES;ﬁg’Jei &@&%)dcmﬁ@ﬂ' #E specific for

I ng A Laboratory Manual, Third Edition,
Spunohgtsﬂdmabocll$atber pitesange P@%stb: chls dan V@Idﬁu@@dl %mﬂdoﬁtlonally

%P@ﬁfﬂ bEY gﬁ%}’%@% th (]-B%%% o (9;4 ! Sl{l}l%l}]&&%d&é%@n arqtﬁm in the sample.
Mol U Sel doge uding nhdth@fs KRERWIn (Iﬂegﬁg)su@i@ése(@luﬁrﬁftatﬁle? RQUYCR using

LabFax, Second Edition, Acadenic Press
del-gsaiis) @odqu@ergymrh@@rs sothey, P@metb@kilsr, @uc)h amle@a@ple specific

ann%lggﬁg%uont (gjfJ rgel ons (?f tﬁé:_l%ﬂ'lﬁgeg IIA(-:ae % n,gﬁ]}lﬁe grﬁbﬁ)s for l@ﬂbzrgiﬁzeatlon, or

IR a6t ety &etea thd’ D@Sﬁmte(uﬂ ﬁeh/ hS‘:‘Enﬂﬁﬁéi)mkeﬂt iafif@icdorbent assays
mat eri als and net hods for PCR can be found in

OEE Y EnBacH csera b\@étw aping 1By sppetfc partipodics Alc.g. monoclonal or
SERRLAL LNl 70BN LG 288 s

Bac kg e iomdednaprBes die, mbnacsinak dntibodn ,anSdd Chi gnlsvesteagd to as anti-
Y. thads fo ki ng nonocl onal gnal
CaMio é@ﬁg{éeng 6f @ LQ&@ Sélpg@éswﬂwﬁefacq%ua%@r@wﬁ%ohuman and/or
lLaRRe THE1 NGoRH '(Qé{gétgﬁe Al HoYedYBRURLiohNBW a¥BHK 40 KkDa)

Col d Spring Harbor WO 2007 /08 38 PCT/ NLZOO%/ 050025
24cdrdibgrtatlor ymvéntess Althoed anBPCLK bled d@iogniacﬁdomlyqﬂwé Aariants,

ailS b S CHE o e P anofRe B o Ppbend] a8 or DL

e ichﬁ)yand efArreRER esston! NG UBO AutertAtRs G 36416 ArORei@Rd can be
Exanpl es reference to the fol | ow ng sequences is

waetbto @Edy nonindreavaididsespaesiterre eCloprlymibes [HE-sp&HETy nonoclonal

cDNA se of, h n dcl SEQ ID NO 3: am no
2%1%0ds1ee§qnl}a n@eege ﬁr%du%ned 10 SEQ ID NO 4: am no acid

sa)enideerObr provensgIclficSeekdh BIWA (pfeEXHi;-lﬁ DIEID?@NARM absent in
ollﬁgnucl eotl1 de (sSiRNA strand) SEQ I si DCL- 2
shed RRMY Bry §srised ébRNé\edf(tgqthn@h@%ﬁn és)% controls, for example

primers or probes which bind to (hybridize with) exon 6 RNA of DCLK-short (i.e.

cpgl6) and CARP, or to exon 9 to 20 of DCLK may be employed, which are absent in
DCL RNA.

Primer pairs, probes and antibodies which specifically detect (e.g. by sequence specific
amplification, by sequence specific hybridization or by specific binding) the RNA or
DNA of SEQ ID NO: 2 or the protein of SEQ ID NO: 4 can be made by a skilled
person using standard molecular biology methods, as found in references to standard

textbooks below. Primer pairs and probes can be made on the basis of SEQ ID NO: 2.
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SEQ I D NO 7: hu-si DCL-2 sense RNA ol i gonucl eoti de
(siRNA strand) SEQ ID NO 8: hu-siDCL-2 anti sense RNA

w@badogosaras eot i de (si RNA strand) 15 SEQ | D NO 9pCEHNDI07/850025

sense RNA ol igonucleotide (siRNA strand) SEQ ID NO
10: siDCL-3 antisense RNA oligoggcleotide (si RNA
strand) SEQ ID NO 11: hu-si DCL sense RNA

obreival §0pdldeofs iafBodity spaéilic (SEQALDRiA &in be raised as known
hu- si DCL- 3 anti sense RNA ol i gonucl eotide (si RNA

41 thgrid SEQ I D NO 13: DCLex2C anti sense RNA

ol i gonucl eotide 20 SEQ I D NO 14: hu-DCLex2C anti sense

RNA ol i gonucl eotide SEQ ID NO 15: DCLex2D anti sense

ANA didgngstivuimbdod icd@priSis@hd Bepdd LG anhlyzDglae@d sample of a subject
ntisense RNA ol i gonugleotide SEQ |ID NO 17: ex2

36k the erisenaones ﬁqngeﬁﬁgﬁ %Qo'éﬁgﬁ@r%\%eﬂndm%eﬁﬁence or

I e

BB BBl e AL B R S e o of

@tﬁQ sienye: Ddeédrl LA UD DO: dﬂepreﬁecrguAeqllaegﬁndsmFmgja radow. a direct
gani,zati.on o | wth DCX . .

SBITEASON £ S YIS He i CHf indicate
Qh@ié'vaﬁltgf%tf i RGYotMstdhe dRelopntdaNind Préad. t he

exon-infron structure of the DCL part is indicated
includlng the recently identified exon 8 encoding the
SOt & TG 0B b N BURIRI0N o Bl grone &
ldmlnﬁﬁtceﬁt iy yYVh 2801, %ﬁﬁ)ﬁge Bkl 206665 %GQZSJ.H‘[IB&ICS and other
arabi c nunbers; introns are solid |ines.

'PARABIE r(bbfiferﬁslaivﬁaﬂ dad-etrifgblcoipr @pcegne, tflﬁlem&% rfﬁné/or DCL protein
%lte{egl%ty ;[)If'lg @F &h&tffﬁgﬂ@f] elﬂt g(ﬂilll?(y akfﬁ%:%\%e mstructions and

non- trans ences nes. he | o
tphetoguls lmmo usesthad reta(gemb 6ne ib@hynodetectiondicagene) aty control samples,

rroms nment. of t protein with DCX
? %%@ﬁ&ﬂggpgﬁgnﬁﬁﬁQﬂéw' and 5 conserved

substltutlons are light grey. The two DCX domai ns and
the SP-rich donmain are indicated by arrows. Figure 2.
-ThBCEOHO:wieg Miok- Emitangd cStrapiich i iilestrzbw cthet Utwtiﬁeatioﬁarimlation and

L‘)Eim t\ﬁ}é?aé%zﬂ ggﬁf‘eaoxeﬁ TSRS oYArignt ﬁeéamﬁﬂ ‘ﬁher(”lse he practice

Pl tRbiigcRfon GriBeEMPIBP LERBLS cdlbntisRll h@RSBSEMNhDlecular biology,
a-tubulin and yellow indicates DCL col ocalization

\mulol@ga, migrgbiotpgy Biruleioghepiistgye ituchNgehniysh @i Jlescabediis Sambrook
IIguSEG%I %1) Molecular Cloning: A Laboratory Manual, Third Edition, Cold

Spring Harbor Laboratory Press, NY, in Volumes 1 and 2 of Ausubel ef al. (1994)
Current Protocols in Molecular Biology, Current Protocols, USA and in Volumes I
and II of Brown (1998) Molecular Biology LabFax, Second Edition, Academic Press
(UK), Oligonucleotide Synthesis (N. Gait editor), Nucleic Acid Hybridization (Hames
and Higgins, eds.), "Enzyme immunohistochemistry" in Practice and Theory of Enzyme
Immunoassays, P. Tijssen (Elsevier 1985). Standard materials and methods for PCR
can be found in Dieffenbach and Dveksler (1995) PCR Primer: A Laboratory Manual,
Cold Spring Harbor Labroatory Press, and in McPherson et al (2000) PCR Basics:
From Background to Bench, first edition, Springer Verlag Germany. Methods for
making monoclonal or polyclonal antibodies are for example described in Harlow and

Lane, Using Antibodies: A laboratory Manual, New York: Cold Spring Harbor
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associ ated m crotubul e bundl es, which are resistant to
colchicine treatnent. Also note 15 the clear

wW@as®onsass on with a centrosone in A and B. ScabP@T/NB2007/850025

10 m Panel 11. M crotubul es polymsrization invitro
by DCL. Different concentrati ons reconmbi nant DCL
protein were incubated with purlérll ed tubulin and the

tuabbﬂadjrwr&fs xm aﬁm Llé@dﬂlll dhdTxletr g Rvas:amiligd edi@hoclonal
340 nmfor was used as a positive

i rdps an\Hﬂwataéql Sézgs d%bgfékha\l?eV% sHieteages arpanggrpgspted herein by

s atypical exanple 20 fromnultiple
experinments (N=4) with simlar results. Figure 3. -
Expression of DCL is Devel opnentally Regul ated (A):
Cross-reactivity of DCX and K _recogni zi n
dhrousbariethe @@gw@m BP%tEXéH’é’ECL jederenge 1°yé'§t %élomn&:@ﬁlufnces is

L.s overexpressing DCL (lane 4-6) or two different
DCX variants 25 (lane 2 and 3) with anti-DCX (upper
(2ditelD NOF 1:aidNA BApkn¢d otvaoussadrél ). Anti - DCLK strongly

o BT NG A S SR S 2 runabl ot s of

@]’i@{ MPNCE3 Lin@h a&El%@cﬁdeﬁB@offrh@ﬁ@e@@LEDB to ED 18 and
dult were stained with anti- DCLK and anti-DCX. As a

a

S 1D WO tamine keifl gequenec gARPAIDADCENt | body, an ext r act
OV ERRAPL essi u (O:

&E‘g ﬁ? Stﬂsgna §/e§1| S ‘B@?ngﬁgOt%SWA t?rl 61 s adult

ISED 1D NEYH-IBCLL arEi@&n?se Rreadligpagldotide (SRNAr dlahd) M
Mol ecul ar _wei ght marker 2. cerebellum 3. brain stem

FEQ By p6 71&11“&?1@§L Bsense RO alisawelcatide GIRWA sEarbinpus
SEcpln /6 or-Gpo YR %Qé%ﬁh@ﬁ%}%%ﬁ%uﬁ% FARNLOIANE

gure zat1on an togen
BR0) H3 3iCo9: sn]DCEFﬁoxeyleNABaslagomu&leonder(smNAJ strand)

et YENEET b s rp AR Slgomlei S5 VA1t | ons

& R g hﬁ%ctpﬁ&%e %n911g%nu51%§nﬁi%c("sm{\%¥9rana()7“ S

ED8 and ED10, the signal was |ow but 1ncreased
S I bl: yluaalDGDﬂantAbltﬂeéiNmoihgwmclaﬂmde (HiRNéeythaallpn,

'St ﬁﬁg@l%ﬁ%ﬁ&g SensTRNA senc%gau on: mo

@E@DN@M%@DCEe%&&[s@nseWA dﬁg@ﬂiﬂlédt@b cortex, ne
- neur&gﬁlt elium rh - rhonbencephalon, to -

tSEQH2 8ghad:d L2 arttlétresn&%alhg@nuﬁée@hdq: e, |IVv - 4th
\éﬁawﬁ 16; %u%é% a% %seefé@g lillﬁgnﬁcller(rﬁdeld' days). 10

protein utlon I'n early nouse

ISEQ PG hEIDODx2A arﬂ@énsemﬂﬁlomgdﬂlﬂdﬂdbutl on at ED 11
sagittal section). Stain |s restricted to the
(&E&( 17 Bai §:vhe- P@b?% ar(ttSénS@ prligsRuEeiledi encephal on

outdeﬁ?}\igie% Sﬁ@?einge[HtrserﬁE‘Eﬁ@&%ﬁg&&lgﬁnd@”d found in the

ose to t la a as in the inner
SEQ ID NO 20: hu-DCLex2B antisense DNA oligonuclotide

Figure legends
Figure 1. - Genomic Organization of DCL and Alignment with DCX

(A): Genomic organization of the DCLK gene and the cloning strategy of the DCL
cDNA. Only the exon-intron structure of the DCL part is indicated including the
recently identified exon 8 encoding the common 3' end of CARP and DCL
(Vreugdenhil ef al., 2001, supra). Exons are represented by rectangles and indicated by
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15 ventricul ar zone (arrowheads; see al so higher
magni fi cations bel ow), whereas nonneuronal tissue

wo pdog/08d188 mandi bul ar conponent of the first breemNLz107/050025
arch (M is devoid of any signal. 1V; fourth
ventricle. Bar represents 150 m% B + C Adjacent
transversal (coronal) sections ?omthe early
rzlﬁﬂii@ﬁuﬁlhbd?ir§| inttGhRhre 1A lineMHROBLAI thedcrimris XXcA(dd) beod (DCL)

DCL (C).. No DCX staining is observed (arrowheads 20

ithe gpomip airuchge pthe PRF at reprrggnted py asedangho mAnytignslpied sequences

ngriﬁms g@l%rigéﬁ%h f %efme@s s %W%oneﬁﬁcﬂ%& cselt%%%r?%ys.

rgin regi on r epresen
FByi Ahgimemcdf ither DEFL phecinewitio @i X hklehtieal (‘résﬂhtte aﬁelalaﬂi grey and
t ube at ShOWI bun ant ex si qQn at
capseRsd Sb‘ %‘»ta@%wrtsm RO 188 dc'%aén% @%&hs pﬁPnﬁch domain

REULARAd bl S$idGs. | sol at ed d| viding cells are
i mmunopositive as well (arrows). L indicates 25 the

neural | umen of the neural tube. Bar represents 70 m
Det, ai = | noposi tive mtotic cell in the
]ll)ﬁ IMMP%% %ﬁ@fﬁ%g}hfﬁ é‘ﬁeisovvnead) ori ented
|prané1he m dl i ne cl eavage pl ane are obV| ous. Bar

represents 3 m F: Overview of the neuroepithelium of
(AL BCBrmvershpicstiomin €PY, cellhowi ng DCL 30 expr essi on
(B-I{ NS SRLELSULAE 1f 8@%09841%'&% Wil éoﬁéﬂlﬁﬁ@ead on the
Ief)) as wel Tras on he nmarginal/cortical plate zone

GteowWReaded DIOR; I ir@ht feprederitemMungpoisi tande ydDow! eldicaads DCL
di vi di ng cells in the internedi ate zone are al so
a1p

vriorpization yigneytubidigy Blup regesens DA dnuglgysroomppsenrgigate DCL
ngcuke%orgyr&ﬁ&ggiunﬁ& th1cl“areTIre@%}{tefos&Jl%hi?iIn% r‘gﬁeatment. Also note

Cross-sections o cortical neuroepit
ithd elsdrraagaciagioh lnath dédhfresweimdt inah ,ancj/ 8t Sge dbaryis 10 um.

BagBE Rl Sl S ishimpeionda it toyDCh: CHESGBbErHESations of
R&omtRhant ml@g{&élﬁ NerPlREGaaNith TREGED RIHUER2hi & urbidity of the

plate region (arrow) of the cortical neuroepithelium
DXLL./tibulig ontxtas twassmiogitederd es d3AOe rpr &8 sHY natl EDol(whs ased as a

t.icul arl [ ntr
DRGSR In e S hiBed B v it i o cxamot
Ifevehiiltiple EqRrinhRr(Ned) 34t sahidhr r8RuQI Nal zones
(arrowhead to the right). Note that the ventricul ar

| ayer (asteriks in G is devoid of DCX signal. Bar

K e | ayer of
rl:ﬁéf—rgénnﬁ}?pr S?rn sz%%fsﬁbéﬁggprﬁ&%lﬁ%%%{a%m eipr essi on
i(A):fCloey-gaetistigndiDOX fah@ HDCIHIG rd&@ gﬂh@glahh’@cbdlémw d3tedn bldeanalysis

i nt er medi ate zone (arrowheads Bar represents 12 m
Pﬂ}@éﬁeépf 06-1 el S@ﬁ@ﬁ&pl‘ﬁﬁ‘}mg (lagﬁélmﬁ),fg tglpéléﬁferent DCX variants

(BRLDQRE3PL Kb OO o) AHTASPLINEN Rpafif) Ish-DCLK

o the eln
ana]pgiamogﬁmsjlﬂCE)(lanMFﬂ)e al so a DCL positive cell in

?]39 C?nse ﬁS'SL d){)& pro%em 1611rtm§ gtgg%rogenesw Immunoblots of
embryonic brain fractions from age ED8 to ED18 and adult were stained with anti-
DCLK and anti-DCX. As a positive control for the CARP/DCL antibody, an extract of
COS-1 cells overexpressing DCL was used.

(C): Western blot analysis of DCL and DCX in various adult brain regions. 1: ED12
head (positive control), M: Molecular weight marker 2: cerebellum, 3: brain stem, 4:

hypothalamus, 5: cerebral cortex, 6: hippocampus 7: olfactory bulb.
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15 divide vertically (arrowheads) while mgrating away
fromthe lunmen (right). Bar represents 8 m K DCL

WO povangg7esact i vity in the ependynal | ayer at EDPAW/NL2007/050025

cells in prophase and telophase (arrowheads) as well
as in a blast-like cell in netaphase/ anaphase (arrow).
Bar represents 10 m 20 L: Two I Mmunoposi tive
mtotic cells in the ependymal |ayer displaying

i ntense imunoreactivity also in the centrosone-|ike

&Mﬁﬁm leacafiratigarang Quagesny oBRICLy Bpressiit g Embrgonie Byain

Y, YRRl B R EURSOEE b L S by 5

aptamh Aggearld, sa\gittalh stdviene bt BRDO Qﬁ'é&E[E]IQE@Iahg/l Biaad ko], @espectively). On

%ﬁiﬁg’&@) és‘d}l%%yg 2 s[gxgi)pg{anlcgﬁge&g%ﬁ? qragly qﬁ%lé_}n}:Z %@Lrewa‘uons

%Ldii@&%@%ndéﬂ - lgﬁ &F\%Q@l@%@rﬁe&ﬁké alonP ﬁ@ehleh lldabblongata mt

ogenously expressed in se neur obl ast one
e elrheténicaplsalorSe m‘emescglcbyphaﬁo V’éstler nncBI ot neopalliadi soffter, ne -

%rg%g@'gﬁwéle rlﬁglﬁ orgf:)nes Iﬁg)a ez ql?rgceplﬂaamgltlxs- tf‘dgmhgl.ic vesicle,
qelJ sqthhaneick: SIEDAL Pmalck sufeaﬂﬁﬁe 614 d2y®). ecul ar

wei ght marker, [ane 7: SHSY5 cells. Noté that DCL is
expressed in V\D 2007/ 086738 PCT/ NL2007/ 050025 28

rﬂ?‘lﬁ@[? i}lﬁ%ﬂ? TRus eultﬂonlujl 13 al(l g’ heu‘lzo%})‘rfthg%(ljmn but not

rom Aon~neur ona ane 1 and

2):. DBL 6leir &1sﬁf1umﬁ@ﬁlfalﬂCBD Qll e@sz!i@ttﬂ@b@ﬁoﬂﬁ Slayrsing e§restr1cted to the
stained with_ anti-DCL. . untreated |lysate

prolifgigtiye reﬁ&ylﬁat('@kfna%ph@fm \&nﬂhétﬂnciﬂh@@&h g sle leétn eand right,
i@sg%é’t%h? anﬁ 1*0'[lﬁélJ *?ﬁttﬁ% E{St q%{%"bl%%}?%\?%@? Ef'ﬁt st%ellLa%nfﬁ the inner

are’simlar as Xpressi on.
Notteictlaat zeard Q:gﬁnzdu:addDCEeec mirsiog ragles m'aginif oxeIms X prless.edvhereas
DCL in ane 4- Western b

Befneyk §‘§§Lt?nhlf%thﬁl %arﬂ@ﬂ%rewrgpweph % rs§§’¥aélﬁ@‘aP arch (M) is

\ﬁl‘e@(n@ W afHignat OB (RN {&r@ddI BBsY: rﬂﬁEé‘eﬁfsni%@ dd dupl o.

Three different si RNA nolecules targeting DCL were
Used:: AdjBeht trarfsverals(cadonaly is@Tlong fiohathesadly nawdesitdGum3at ED 9

D heg RBURC IR anfor LA BE K et SBiruss (apgheads

an B el BéreRCBCL i flr&aANRxpRERH DI Make et nﬂ?ﬁ'laWubBer 2 arrows)
a-tubulin. Panel 111. 15 Knock-down of | eads to

B8 Wl ds ibputer, mapgingiregion (lowceaEgw b Sk rpresants g5 pm.

IIﬂt §££&£S§6ctwn of the neuroepithelium of the neural tube at ED11, showing
abundant expression at the luminal border (arrowheads), while in the developing
neuronal tissue, isolated dividing cells are immunopositive as well (arrows). L indicates
the neural lumen of the neural tube. Bar represents 70 um.

E: Detail of a DCL-immunopositive mitotic cell in the neuroepithelium. The
chromosomes (arrowhead) oriented in the midline cleavage plane are obvious. Bar
represents 3 pm.

F: Overview of the neuroepithelium of the telencephalon at ED10, showing DCL
expression in the ventricular (ependymal) layer (arrowhead on the left) as well as on
the marginal/cortical plate zone (arrowhead on the right). 2 immunopositive doublets of

dividing cells in the intermediate zone are also visible (arrows). Bar represents 15 um.
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Anti -DCLK (green) staining yields a spickled pattern,
which is nost prom nent near the nucleus (A) in

woenwngeat ed cells (A-C). This pattern is not BEf/ATC20T050025

by siDCL-1 (D) but anti-DCLK staining is al nost
absent by effective DCL knockdoi\? by siDCL-3 (G . The
cytoskel eton, as indicated by a~tubulin staining (B, E

a1, THhasvoaal iches T8RN STt Uedriée ﬁdﬂrde@nhélmat ﬂmstratmg the
ceIIs (B) and in cells treated with si- -1

f@?@% yet pathixerrigppigp Ddistrputions gédDﬁPq a8é rla LorRCX is not

%5)1@%8% ﬂﬂgﬂ ?ﬁang(:ﬂ C?nc? g r{lﬂrr] g II‘%(@@?%H%%‘[ pga{r:]t dpq{tﬁ? cGichiS plate and

tnﬁaglﬁiﬁléccdrmhl pllatd‘lreglol@(@hrr&w) Of the c@tieeimeardopithel Read DCL /in contrast,
bul in, YeIIovvzc ocalization and a-t ubul
& calbsy Feppsrodo 4 138 Bhnat gy e ventricular
r@é};en §ﬁl§l§tla}%? r(%ﬁ@x%ﬁéﬁ% 3! t‘hH qEI;t?r &ithIBIWEK lle@@ga{ﬂt the Qgeﬁnedmte and

stai ni €) concentrate
amawgmail zmlm (ammfesd asthermght)aﬁ‘éme that &m:t\rengncutan bayelr Kasteriks in G)

L and effective knock-down of DCL

(%él b@&lﬁ@ ﬁlt‘ﬂﬁg(h%l)rep(ﬁ‘fﬁ?méés“%hanges in the structure

9 DediMo®fthe espeh@aRiBRybd bf tNer@adiduladr Usdneaid en® eowdRg DCL
and a-tubulin staining are shown of non-treated

eapressiqroyn fibers| extendins freat & pgureepitdplban-into( e igfpgmediate zone
Lan DCL-3 (1). Geen = DCL, Red =

3%‘L‘%h d@ EE heg%};\gc%?b@al i zation of DCL and

Y- tdasill | F (R adpendanali faydd dowp 2007/ DEBU@Feactivity in dividing

PCT/ NL2007/ 050025 29 F| ure 6. - DCL knock-down | eads

teuigepigichak colts adiagant dei slre}nﬁm dat arey ipofplqnhasg élgft), anaphase

( ( Yeefl

Z@%Gﬁel)hgh%raé@éa ﬁ@Lﬁ %%% ca egl%ggi pltrsgégg%gﬂ 4 éﬂbears to

tdimned & iviegttcalii daﬁro(vhmds)/v)whﬂér mtrgﬁtemg iapmay Wirdin thieD@imeh (right). Bar

SD Fg? o&cd not lead to a DCL knockdown (D) and al so

FRICYBES cMlnge the formation of mitotic 5 spindles as

'K‘%@Etlﬁﬂn@%@cﬁﬁﬁﬂ i fhesép%h@}hﬁéﬂ b -t @Iﬁ ﬁCtﬂl ‘é@ll@g— rophase and

knockdown by si DCL or Si | ead ?

dﬂ:lslatpp@ézrrmvdmad@ @O&el( a 113)1 bdastt-liko celh an dnestam@s@(atrmphae (arrOW).

% an tf rmation (K) of mitotic spindles as

i ??5?888839“§ltubul in staining. Geen = DCL, Red =

a- il DY, inY@bhepistRt agiddticzadlks o tiaf o @fdlager displaying intense

t ubul i n. Scale?gf|slo mlOFlguﬂrggh% D?ZCL prayme

@mémwﬂ@t%ﬁmlsq i the gerirasgmedise tryelures (loacegarrows). Bar represents
rg]ocyt ochem cal anal ysis of DCL overexpression. A

no dividing COS-1 cell stained with a-tubulin is

MGV Esmplée bEDCEC, ir@munofdstivex pividisg o¢llsah addéphase IT / telophase

(IGreen eads to elongation of mtotic spindles as

heYi a%dn B}thaﬁ afHiPARCvl tHihalhe hTAmesoRSS © rmé%@e (arrow),

LB dof s% Mirdt Lfﬂr sgflﬁlﬁg spivdhed I(eﬁmﬂéadé)nﬂéﬁ %ﬁgseﬁy I pm.

arr ows, trans

Figure 5. - DCL expression in Neuroblastoma cells.

Panel I:

A: DCL i1s endogenously expressed in several neuroblastoma cell-lines. Screening by
Western Blot analysis for DCL positive cell lines. Lane 1: COS-1 cells, lane 2: Hela
cells, lane 3: NG108-15 cells, lane 4: NS20Y cells, lane 5: N1E-115 cells, lanc 6:
molecular weight marker, lane 7: SHSYS5 cells. Note that DCL is expressed in
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versus nontransfected cells. DNA is stained with DAPI
(blue). D-1: Confocal mcroscopy of DCL overexpression

WO 200008738 cel | s during cell division. One pherot/¥p®07/050025

| ooks simlar (D-F) to wildtype COS-1 cells in which
DCL (D) largely colocalizes with a-tubulin (E).
Simlar to endogenous |ocalization of DCL in dividing
2Qunidbfasibif &l lises (ak R1456 Al Tos@ated idlcell Nies from non-neuronal
ki netochore. DCL localization i's shown in gr een,
\ﬁaﬁllgtfh(%\‘?elrarnélp?é with nitotic spindles as indicated by

.t lidn,s e U r e,

stgr@}e eéa@? %glgg\%(l}%)%g gﬁc}%?{&feser eﬁ%g%gﬁt PR ane 1:
hlh&ezm:d biskie, laspi2n (ﬂ;l'se& inGtajed {Br3ged=dho(tAphdPphaBse, lane 3: lysate
St (o koS BSCLR T 6he s Awin pe
X BIRbIES o4 Ratlerid ef fes oMy SRxfathed DCL
human Dl\llese uenc%: anng%y srlg? CO%%I%NA cl onex?}ré v in
hanese6.( SEQ | D NG 1) revealed 30 an open reading
f a?r]ﬁ_of 362 amno acids (SEQID NO 3) with a
5;5 iltted ol ecul ar mass of 40 kDa (Figure 1B) and

RB%aaAToNN anslidls bADOLI dxprds@dHaS NIEL @B deds with (N tdDLER without (4)
DCX over the entire length of both proteins. Alignnment

SR Adreapaent pedpenasanpigrlo. rTéﬁf@ahﬁer(errbgle% wplegples targeting DCL

3000 e S RSB BEE PACES). ot

isUBOL2t 3hd0F 138 %o (8 XHesiing kasdktdowd QflhﬂB@DCdIQ-fmﬂaﬂed taB6 so. As a
90% am no acid identity (99%simlarity) for

defresnee. (the sagtermergbiang ugg exstipingd Prge- tuh}lﬁ 0| atter dorral n
Baseid simlar function in both proteins. The

seri ne/ proline (SP)-rich C-term nus, which

d@rocb—sipwmdff D@L frakdy tonrel dxaGARPL (h‘drmmgdemfhd: tytetkeldton in interphase.

9 0b|0|0 39, 41-50 5 exhibjts.a | ower
h@cggj rege pi %g %Pldéétﬁ@le??]@%’%‘it?% %ﬁlﬁﬁ% moskpraminent near the
%Efclrehscgmdﬁ%hnréaﬁed RISELNT), 'rﬁls%%tan%@mec%y sBED-1 (D) but

P-rich 'domai ns are potenti al P ki nase notif
@@L | staapinglis alm@8@bsaNa by redlc884g DLASkiTdBYlown by siDCL-3 (G).

JHB P Eop 2 T b o By Py B HRE RTghas a finc-maze

KEGHOR 1ano@Q?%atb'ﬂSceh1§QB) shown celIsQréaEBde&zﬁHtﬂ-Dﬂlhl AFy But is greatly
and AP-2 and has been inplicated in protein sorting

aplaxadely ¢ilClG. Meiged dmsﬁ@ﬂqmrqfo@%r andeg-tehulin 82@01115; show non-
YRbeq CEhd @gg&féﬁfaﬁf"e?vgd@&ﬁﬁﬁ@%@rﬁg‘cﬁu QRN &l whR§iDCL-3

correspon
I(Butheﬁ =i BCLERb@ € ectubylig Yadisive-coldtgizAaiioeos ESLdmd 0-tubulin. Scale
indicating that DCL is not likely to interact with
Rec i 19gnAP- 2. The human dcl cDNA/ nRNA (SEQ I D NO. 2)
?iagequ\;otel n (SEQ 1D NG 4) sequences 15 were obtained

rom a human neurobl astoma cell |ine (SHSY5) using the
s eknodedmem dess agtchifper ecrftosorde soudserey Spigklet nintiddCLE staining

t(he ) 1seh1gl$lg>l'lc(:"orrllcc:e(:"ns‘fra‘[eads(Ad eB) aroung centrosomes as indicated by anti-y-
tubulin staining (B, E and H) and effective knock-down of DCL (G) does not lead to
obvious changes in the structure or form of centrosomes (I). Merged illustrations of
DCL and o-tubulin staining are shown of non-treated cells (C), cells transfected with
siDCL-1 (F) and cells transfected with siDCL-3 (I). Green = DCL, Red = y-tubulin,

Yellow=colocalization of DCL and y-tubulin. Scale bar is 10 um.



10

15

20

25

30

el sewhere herein. Exanple 2 - DCL is a MAP
(m crotubul e associ ated protein) and stabilizes the

wQ@oocpsaoskel et on The two DCX donmi ns of bot h DEXr/anzh07/050025

DCLK- 1 ong have been shown to interact with and to
stabilize mcrotubul e structure (Francis et al.,
1999, supra; deeson et al. % supra; Kimet al.

F08%e 65t D(QI kn&#kodlownl Bads %déﬁﬁnatidnrbﬁhlt@tho spiedl8.In non-treated
contains DCX domains that are

|C§1é?n£f?*1?dl Deh @QLIF(fgebh gologaligpsyiwithy a-subabin| (Bi e apeabimage (C)
BRHIR DL e Fhbeal (R RGLRIY LD, BT BRGNS0 ©-P)
cihnletdeeioto af]DCEtknochEimD(@J)emélam dad n&(ﬁhangb BeFermat®hlof mitotic
resyj ted a fibri I t. tt th :

é%ﬁieaaﬁ F'ﬁ@cafq@eﬁynv & %@fﬁl@'ﬂg I&Egt SBlits @ﬁl?@oggﬂégggﬁ siDCL-2

hq I

5 Rgg (Sj | eSW@ ((Jb}i) Sﬁ%éi SEQ%EEIié éﬁ%&ﬁ%ﬁg\@f 'ﬂt@g@} dj?‘éhh@o the d1sa]ppearance
[(Hb.ambcktfanmtwg (K of mltsvblulspmbkm db ershcetkduh tyi ¢-tububio Stalmng Green =

DL AR GorbPuRRCeloBeeSREp B 6] o afT o e Sealbar i 10
)osed to 10 g colch|C|ne, a conmpound whi ch

depol yneri zes and disrupts tubulin m crotubules.
Non-transfected cells exhibited clear

(fi‘?l @% ”ﬁ(;egyngr%&r? ]bonlqﬁ Wﬁg%gg‘}@%t oskel et on,

RCTH N0 dé s hedical ddalgyd @S]B@Laivefbxﬁfesﬁbﬂl Aabrmal dividing COS-1
transfected cells was resistant to hr col chici ne

crle smsawvith %tu%lfltlﬁ shver as 5§ eé%maéﬁ‘é)a Ovierepessipn 06 D&dy (Green,
Siof

%ijg%lcgr ‘[0t g[b %g #n@%?% p@éssas Capgegl @a{:? s%ng with a-tubulin

$B}1tNd>tb zhan glffﬁremcetlm lmut(ﬂﬂs spithiler thngihn indaeutéchby atrows, of transfected

N SN T R AR

i3] if@(ﬁﬁ%al %%@%p&%ﬂm 09frek Tﬁ@%‘f@i MHands- 1”&“1stdﬂﬁﬁg dell division.
DCL with purified tubulin. was used as a

;ﬁh@ nthienetypo fooke bimilei i(BFF)i tg valdmiel CRAoweellsm evhithuB(GLeD) largely

by P G e PR o AR PEVRER bl ioTy DL A hividing

mlﬁymes b@lI%S DUIC RS 4P W ceRdia tide Kias@cktPeDHEMocalYBARELS shown in
(Figure 11) Toget her, these data showed that DCL,

|2 %ea, Phigk stﬁlgp%m@th mgoBCypinglen agiindieated by i-(ubukin staining (red).
g o‘cl.’llie?g)heﬁgtﬁ)e%]bcsr IS;GH Q%éﬁt%r (ﬁ’%%ﬁ@r{ Sn(i?’ alter?d 8r1%Ptat10n of the mitotic

ara rza ni zi ng

lReimens I(§-10. f@re@ﬁﬁBCEt(AQlD ah), R[edﬁmmlﬁﬂld}(B’g‘lgH) nYéllmlocahzatwn
called anti has been, described (Kruidering et

& DCLygsha- t%b?é? E\HP cifalsbebisr lodni zes ot her
splice-variants of 15 the DCLK gene i ncl udi ng

DCLK-short (al so known as cpgl 6 (Silverman et al.,

1999, J. Biol. Chem 274, 2631-2636) or CaM.K). CARP

IS a rraII protein of 55 amno acids of which 43 are

[ $al with the C-terninus of DCL, that shares 70%

FXaRBIALL Bloning of DCL from mouse and human
DNA sequence analysis of a DCL ¢cDNA clone from mouse (SEQ ID NO: 1) revealed

an open reading frame of 362 amino acids (SEQ ID NO: 3) with a predicted molecular
mass of 40 kDa (Figure 1B) and 73% amino acid identity (81% similarity) with mouse
DCX over the entire length of both proteins. Alignment of the two predicted DCX

repeats (Taylor et al., 2000, supra) with mouse DCX revealed an even higher amino
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honol ogy wi th human DCX (Vreugdenhil et al., 1999). To
address the specificity of anti-CaM.K, DCX and DCL

WOR002/086788 expressed in COS-1 cells and anal ysepCT/NL2@@050025

possi bl e cross-reactivity by Western Bl ot anal ysi s.
Anti - CaMLK strongly recogni zed (Figure 3A | ane
4-6) whereas only sone cross- re%ctivity was observed

WeidNd&eXy of Bl BUReY3antilang ) ZoraDd X3dom4h 1tahe 90vhehindaiRdd identity
the DCX anti bo%used herein, raised  against the

@% rSHNEILY )L for 4R X oloawiing o plroyeky sugacsiing that B lgipy demain has a
@%leﬁr FfL%?{l(ﬂlr%ﬁk bdtﬁﬁ?ot%g% q"&%) % i on/é)F&"r?g@}'Pgérgc'hg ﬁ;tgm%fﬁ‘us which
mdﬂ‘&i‘pOtl&S Ripgalye evmﬁCARrPt S\/mﬁgdehhﬂ lBCIaK gm Ne’wd)bidllogg 39, 41-50),

K-shqrt and. nd .t her rein ref
t%%lags ﬂjﬂwr PR amdl ﬁe%ten qf; 6§r(° ( 1 aagt&) This Wh dgmain is
%ffes@ﬁ}tlh b@@—]ﬁcw e{ﬂa HEX ?F%‘%l L LE dofﬁgﬁg &taﬁla%P kinase motifs

I's specific DCX al one and ‘not for
$Stqu¢Hmplaé 11988D€B[aturs 3B|4gﬁ15y«7h‘3§p$1@sﬁdlgahatetac ICytesmagless a MAP

s SirueEy b it LT mudindhE @0F e LDgRc de pecg shown

49 intiba PHPWP- D ahdAPOPRAG hhd ¥&nf 1ﬁfpl1@£tEd1 iPptefein EH@Ing 1248 vesicle
of this protein corresponds with that of the

tiagleakingdiitocoaL epelot280h, M@b@ldﬂ@gg@d 18;13(@@91 ladp(k, however,

%%%e&%nﬁq @2{1% 1%%%%? 9%&%%1%8? %PMC%%J& 1?9%)%%:% %x a basic
ageifitic edshRic, indivdfigg thaeBCIL iV Qotblﬂ&%stovyﬁfeﬁacob&ﬁmlfﬁfﬂ and AP-2.

(Figure 3B lane 8-18). Although signal was already

present at ED10, highest |evels of immnoreactive DCL

tei { ! V
S i L PRSPPI (R N SR ) 08 4 Fanences
Svek®aoblramd Wwasn st hlihamp mesmibtasiomaadell tliner GSHSYHeuﬁng ahe mouse
addi ti onal, band_of 53 kDa was very rom nent re .
SBJUCNFG Al WEHelRtIhile 7S] Y8 sEpibE i i eaptety Kedlescribed
thiewndandreiqrost |ikely represented DCLK-short, which
i s abundantly expressed only in adult and not
devel opi ng brain (Vreugdenhil et al, 2001; Owri et

9 h rain, .

:,.Iss’[al:gfizes the

Imkelétgﬁel s 10 in the hi ppocarrpus and cer ebr aI
cortex, and very low levels in cerebellum brain stem

die twg ﬁl@ﬁ sloawins of PpigupeX3ayl DO lprgshayedser dioyn @dntesct with
%ﬁd LY gt%l!) Flk@c ﬁléér%gtu%iﬂ%rs%’ﬁ?tﬁgesﬂ?fangg 9?}/ ein Bn?lﬂ)% kﬂ%es‘bg et le 1999

eve rai ranci
ahpra, k99 %rsuprea03, BaesoBiott 1081324-33998in suddt, @000, supra) As DCL
althoug‘s DCX remai ns expressed in _very |ow amounts in
sanags ?(eéq)]@ﬁ]gs i[gat( Ngclﬁ@?tm@{ t%|DCLI§d911g E@*mljar stablhzmg and

#J%”{ﬁl?ezfzﬁngléff%c@%% gléi%%tub @6 W ELS® Mol BLhEr firm  this, three

gs, e protern [ysates re further anal ysed
wWirieh o BEXrimpetsiwére c@ndmdb@ﬁﬁmiewgnkpﬁes@oﬂ lo€ DCL in COS-1 cells
C_ ! Epc[ln 1p1ljl_§9@brq@r gég@ﬁeggtpat\gfr% hmgt@lgg;sor%g ugxlfeef‘l%plgmg the Isﬁwrotubule
d1str1but10n (Figure 2.1 A), as shown by co-localization with a-tubulin antibodies
(Figures 2.1 B and C). Second, to test if DCL-containing microtubule bundles exhibit a
similar resistance to depolymerization as is known for DCX and other MAPs, DCL
transfected cells were exposed to 10 ug colchicine, a compound which depolymerizes
and disrupts tubulin microtubules. Non-transfected cells exhibited clear

depolymerization of the microtubule cytoskeleton, whereas the microtubule
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t he hi ghest concentrations of DCX were found at ED12
and were found to decline afterwards (Figure 3B). 20

wo eoocosd7saast to DCL, no DCX protein expressi onPCENEZN07/050025

after prol onged exposure, could be detected in enbryo

heads of ED8 and ED10 or in the dult brai n. However,

consistent with a role for DCX ?n neuronal mgration,

@F%skd’féﬂdﬂ Qf @RaCV itdapsfe@sd céltbsxﬁﬁs\/l%dwtaﬁt tohe hﬁd(blhlﬁwme treatment in
factory bulb (Figure 3C | ane ;% ut not in oth

weticklas i Gendensad miqrpiyhyle/DAE. by esz(l“egureu PR |T|1$§5 showed that

%éﬁj ts'nﬂﬁzétg%) gﬁ%ﬁgﬁé{ﬁ@ﬁb% 'i§ &gaﬂﬂ? ¢ Is %Mﬁﬁ@%hlrd in

brai’n Z€ reql ere ces

andn D@t pmpmeﬁ&itmﬂ a'ssmyrtbdf end‘etubule poﬂﬁ&erﬁzﬁ)@ pperties of DCL were

tenpo al, reSSl n of DCL during.early.enbryonic
Evp ea%ntef@naegttwaowg 590 bi #An7148gh DCL with

tpﬁi‘i’ﬁtzf\/tﬁtlﬁquT&%t WRNGs &K RS ea? |oRfiVARESRPS GY$d i@l OQBI1-known
he ength of the neuroepithelium (destined to give

rnilisetltbmlld paymentinglcompowoli §ps<;®lphntommc@l)ntohﬁoﬂ1%/ ef macrotubule

F0hgihlion el THED L ETE-BRTT Signlbubar ' § R Eependen

bl%aeie (RERR NEMt ToSRg! edbd AhtaCtRMRAShANDERS 1fkeUDALKDong and
the early di encephal on, tel encephal on and

RS reea shrabthnpolamerizq Fidgiabalize, micR)tubulonsi st ent wi t h
the RT-PCR and Western bl ot experinments the intensity
of DCL WD 2007/086738 PCT/ NL2007/ 050025 33 expression
@xample? | 0hireasethtioh of @ W YecOfigiup andbddyC) as

conpared to ED 8 and 10, wth high levels in the
&%tnttyetﬁlstgie%ra%h@tarbm@pdz gauast t ¢idlpd pRE- CaMKLK has been

20 bg &%ﬁ%‘legl lStdeq u§1fp92§ v@ﬁctPﬁL—o &rcgéek& other s lice-variants of

[ rmuno | st stry or med ¢ti‘ons From
mhwE@LKngnny @mcle@DCSLK-alﬁhrt @ho kKhbwday spgl (Sulsemegantdae/., 1999, J.

Bl Gl For bt RE% sigetEad ABBULS T TR oo ) amino acids

Al v 480rOfdenBit Al Wit ShMe SRR ¥eDddaha $atesSTOMIMMino acid

However, at ED 9, an age at which no X protein o
dproézyi with ihsmhmD@Xjéftret(gﬁi:@u} g d, 11998) ToD@dress itymspecificity of

RSB ER N g e R ke Rl b RREL L  and guplysed for

?ﬂﬁlmel&&gﬁé&ﬁkfﬁ y byl WekermBlol akal ?@1@ Ahti-AMIER sk@n@fthecognized
rotein erally followed the in situ
RS (laglzrstiﬁolr@np ét&)é%wreammly $onggherpesvished iviitly waseobserved with DCX
Kﬁ%ﬂ*ef ?A%ﬁe"f an§ gj opﬁ Ctﬂ!t otl{éﬁ h%ﬁ{f' tF'lQlDCi‘ﬁdanF S(r)él)p Hseedaljlerem, raised
ervous system e ence n,

d’gan@tetnhﬂ mﬂmmaatleraaim@ aa]gl d foDCK, etromEneesoghized DCX (Figure 3A
neur gepi t heI ium of the neural tube as well as
]}{I&K_ strongly

tlfﬂ"@ dotsh ) ragt nein Wy kpure ' 145nd1%a, Th%e'?léhga

f t |
TRUERE, S SR oL PO R g o

HEID@h end nthgridre gaticmns rabrredieo ear Ia;atrrﬁiddéf.t bxaddiemeadoad cross-

B PP TRy SBEL L RRSTal, DRSS ohuby i i
Z&MOCXWIdHE and not for DCL.

Example 4- DCL is highly expressed at early stages of brain development

Western blot analysis of embryonic brain homogenates revealed the presence of a 40
kDa protein immunopositive for anti-DCLK. The size of this protein corresponds with

that of the recombinant DCL protein overexpressed in COS-1 cells (Figure 3B). Anti-
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| ower levels apparent in the internedi ate zone (Figure
4.11 F and H). A particularly striking observation was

WO ba7/D€&l738 mrunoreactivity in mtotic cells, i nNPCEND2007/050025

the ventricular zone and epithelial wall (exanples in
Figure 4.11 CGF, H J-N, 20 ile al so DCL positive,
mtotic cells were found in the heuroepitheliumof the
MRUriR| rebddezch Finfp TRCH - id khO)dedelepihh anﬁkteelﬁlﬁﬁdhs’vlhﬁ ARFCImmuno-
of the cortical neuroepithelium( quure 4.11
gw&r@lhaydwierﬁ absepred (Henrat B lanec Srldend Bheyed %gne}l oWisy already
EHEBHERGSR, bSO OF i RinbEREL DR BIPWRA! FhE at ED12
e epi e sane sect on, cl'ear
lanmEfo)lﬂloﬁiht: ilshel od @l @t&em&f%hﬁﬂﬂlsﬁteréﬂ)(@hmha evedkdrlbuD clear 40

Also mtotic cells.in specifjc. st es of
iﬂ?@ t@@ﬂ wag pHl drese ig aﬁ‘@’t PEARJATTS e %Cﬁl Ebpdyof 53”*21?3.9& was very
yr(grﬁmbﬁ‘ttﬁi@ﬁ '3??“&0&&%&\{'\»@1}11 it %d@&%ﬁr%&WEDQnﬂls band

ven | nmunoposi tive centrosone-|ike struct Figure
4n01sll l1k§lycbwmdngedv]])@LKI-mortTwlhmh it @getdastly etcptessddtoaly in adult and

0" Aot PV bR G My S @i o ioRRoh Mg e aaun

@gm Flﬁ &t RvEs @@E@p@&mw@& foufid GBS b1BXBFyEsIh tPlower levels
and protein was found at ED12 and ED14,

n@ﬁ;@e&ipmﬁ@mpus whd Pesebreberriear ynd verpde lesekointaezabsbupbrain stem
n of DCL was found on Western
A bR SIRERECIN Obr orsin di st 11 but L on durt ng

ERTX YhaV\Bedd Copotl8H (3B R@dlﬁlﬁ&l@’%p@&@&ﬁ&uﬂ@d&%@ﬁmﬁbﬁt to drop
is not only different fromthat of DCX in tine ut
Feloy fefestismaleyrin aduld brainphErangissetfdurqo? ﬁuﬁrﬁeG'leeson et al., 1999

\ég t?’ca loﬁ#h e ARdins %p'ré‘sgéd E{ ?&&C’[&%:I_}Eigouh%?@t [ ted regions

ate alone (Frgure
$Nacher ng&ly 2000 Eur fNouosseabt, i02D 044 wdrsr cagpﬂrabhyo tho @ findings,

b BT e e gieh S8l AP e e Per B gy recognizing the

NALYGNOURI A r XRHEFHR iHep st'ﬁ@ié% PRhASE . 46bY; %IEQSon et al., 1999),
investigate a possible role for DCL i n neuronal

plueohlgihesta:tommntratlhm ehddgenous f@ald atekpd 2swilomerierfound to decline
sever urogg% cell lines was anal ysed. A DCL

ﬁﬁﬂﬁ%ﬂe &4'V8°hand of approxi mately 40 kDa was

qi@%@ﬁtmel td DCE., Ao DEX ERbteRLEN RS ORB a6t prolldndes expdiate, could
was 10 absent in any of the non-neurobl astona cel

Ibe nidedecsecdydn enbeym @9&4@ of E% and g aor ng the pedeltfhraing yHowever,
fﬁﬁs&&n \%Rr eRRL o8k b%>§ &l § ‘é'hélhm GO, gfg¢ .§m£uﬁ%?ee}c ivity was

creenln nheur

|oib Etﬁ*ﬁed 1Iﬂ(1h¢l aduigo IP.(Bicﬁ'y oald i gLfra B C &@het D, blant id ythartraidGlructures
positive cell- e (data_n

AE@P@OJ"P%é%r@n%r6a>emﬂwﬁﬁu%gedw@nﬂf5l>%né%hellmr} ffa?f;tion level in the whole

ﬁ& reactive doublet co-mgrated with the doubl et
resu ting fromoverexpressing 15 DCL (Figure 5.1 B).
Tioi analye kdy)rtahddfecwbsjlnﬁDCXMddel akpresbidyintrhere detail, the spatio-

resence of DCX N115 cel |l s since both RT-PCR . .
gggﬁ]éqrplneé(m?mgﬂg gl‘lrﬁ(lgoff%ty %V%F geYegq)Rnéealt Mgs studied using in

situ hybridization. Low levels of DCL mRNA expression were observed along the
length of the neuroepithelium (destined to give rise to the central nervous system and
the layered cortex in later stages of development) at EDS (Figure 4.1 A). At EDI10,
when massive divisions start to become prominent, substantial expression was found in
the early diencephalon, telencephalon and mesencephalon, a.o. (Figure 4.1 B).

Consistent with the RT-PCR and Western blot experiments the intensity of DCL
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detect DCX signals using DCX-specific priners and
anti bodi es (data not shown). The upper band of the 40

woDa7D&lz3gioubl et therefore nost |ikely represePtBNR2007/050025

phospho- isoformof DCL, a notion that was confirned
by the di sappearance of the uppgg band of 20 both the
endogenous as wel |l as overexpressed DCL when the cell

leypratseen WEEB 12 iintestbed prbfovrdhy ghesphiat @pes cotpased t EDEY and 10,
denonstrates that 1I%CL, simlar to DCX, is a
e

pridslise el an the mielifeediye veMrigear eWas cel | |ines.
TR spuRetor TR BT O B S BleGT iBERERAS RBnistry was

padosndaic eh Isedtmns [fomalmaat icatbrods Q,, 9, 10, and 11 days old using the
[ nocyt ochem. cal __experi nents _using confoca

rﬁr@ﬁ%% Wyf(_@ﬂltll'mlr@ th%ﬁﬁﬁg%ﬁ St TofRahav @&%@S@i agfs (scc above
YAy ‘Fgglu?é@hﬂ. Atrﬁlﬁg,frﬁrﬁﬁﬁ%ta(iﬁh% WG bée?%&l”(%bt%%t §Hbwn). However, at
NI E- 115 neurobl astoma cells Tn interphase was

g Poamegk atTehieb tnabDC XhpreicRNéxpredsenuiy fbynd\gdi 5 Feaeird 4,11 B), DCL
anti -DCL synthetic siR | ecul es, were | abel.l ed wit

SEa i o e e S LAl R, BB S R b vt fetined
NchS of Blakstvdmithdisl O BEGRenBli S (ASEePAVI CTHATS ALRINI16%nd 11, DCL
indicated the presence of anti-DCL siRNA in

appeioxgararadly yotgwedthain sigy hybridisation paitera woh higlowgyels in the
i ffer. i e i nst re . .

HRiBFptlks oBHBR) oy B SRR QBRI il S50, nplpdine the
it¢16kh @ ph A6, t diedcephdli, - 1dtcfaAidagglidnic kingked and nBidocpithelium of the
protei n WO 2007/ 086738 PCT/ NL2007/ 050025 35 (Fi gure

meyrpl (tghee ag)well ag jergdithgy dersat ropt gid yemsilstis graalisywheyeas non-
| - r ! . T P : .
Sibaddlathimie SR SB0utm BRI 0Ll gt s 4
regat Dy.eHighontaghifitaiont loé thef faelyt ioodrtdxh eevealRNADCL expression not

BhBOE1hE GRS P e e t3C 4 b et gentricular zone, with
R &QN ESagpardl oha ilapritenvb Rl Frufes packidvaly 80%

and 90% as determ ned from Western bl ot anal ysis

(“Foyticelagly brikiggmebservaging v3)s . thSIHd e gumnnoreactivity in mitotic cells, in

[ ocytochem cal apal.ysis, of .si RNA treated N

e Ee SEPENSTLR bl R, SoUrihelst 5 FEaBhIA R CF. H. 1.
IHilched BELIRNRRL eflitBli Ot QuNFereffhiatlis (ROnéltBepithelium of the neural
architecture of the mcrotubul e cytoskel eton of cells

itebel igrpHdE D) apg thpohtermedratdzanel dfghe ceigil-rpgroepithelium (Figure

tai-ni NP : ct t, 41
R O A T R
coOa BEL didinip@pativhi cthhapgeriia is eeebicv@byor, @tat @dmiufopositive
the periphery of the soma and even at the extremties
Jpubleisrprialobpirseeddgye (A iR apdi - Also mfotic exfiyan sppcHigastages of
S PR o P, P AP LR Y I S Pl R Borgactivity
Gptwean cchodrhesondis spidagred inmuuregssdvée rtensomg-deastrucomes (Figure
orﬂigo sides. of the nucleus (Figure 5.111 A, C, D and
A L glsgbs ¥t hat DCL i's 15 concentrat ed
particularly along the cytoskel eton surrounding the
centrosone. This subcellular |ocation was confirned
Hiakem -tegethioni thy dite feleanly gomedobemprasendeesf PCL mRNA expression

precedes that of DCX starting already from EDS8, and DCL protein from ED9 onwards.
Highest expression of DCL mRNA and protein was found at ED12 and EDI14,
respectively, while, contrary to DCX, also transcript and protein expression of DCL

was found on Western blots from adult brain. Protein distribution during early
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tubulin (see Figure 5.1V A-C). In agreenent wth the
Western bl ot analysis, transfection of siDCL-1 did not

wa@bdoensd7Be endogenous DCL i mmunocyt ocheni cal BCEND200G050025

pattern. DCL knock-down induced by 20 siDCL-3,
however, induced a nearly conpl Sﬁe di sappear ance of
the anti-DCLK staining (see Figure 5.111 G, strongly

idadkdiemhidigs hbadnly Rieffabid fréelikatamDORAY tings 0anhEE $n ohtion, i.c.,
in N115 cells in a hi glhly specific manner. Strikingly,
L

iRl4095 dpundnie teeveririe arnécfr@@tnécfortwai plats other shagribe cortical plate
r f

g 48 GurahP JAHEE D SEE Mol was rogylarly found

anh tretoed peltmcrfehejnameafmtﬁdluan tatidh sd,metuﬁésan mhmgltqmbmerenzoﬂa

and irregul ar organi zation. N115 cells transfected

with siDCL-2 and 3 but with a normal cytoskeleton,

FaMpRIOWBE TR EFdHRhd usREADr&S &l Ml RArdblABELLdIE Wi t h an

aberrant cytoskeleton. This further supports a causal

el iav ¢spigato et puseihleaoleeor iD(EL DCheucomd k)rolcfemnomrtue endogenous DCL

subsequent abn in mcro abi | i

AR s TR E EPHAF S B BaN ety LR iagtive band of
RPProkrRALIGHCEDA Svas todSeralNaf ARfifriahit Rufobdsk@ha B 1i38, that was
knockdown i s characterized by bundl es of m crotubul es

wbsant an goy @ fdbh @eﬁ@eWOQMOm%@é,l Hiespvdied (Bigpieeddir), indicating
%h%cz?ti%l% f%?@& L n[%?scs%l cse lge'i&r aﬂgul}%s(t!: k%gorh%ngtﬁﬁel JSclr_eening of
aitr Sloabicufobaisionm edll hﬁ@ ﬂibmﬂﬁigub@lzé celcsytfmelﬂeﬂoeltiamfyvé@y DCL
2007/ 086738 PCT/ NL2007/ 050025 36 Sin

drsitive pelt-ian (dagsnat shewn) o megﬁewb&aémweﬂdtr}e%lﬁ éﬂ%&h@ 40 kDa
BRI RSO RGBS SRR EE RbROS B pressing
protein conp ex an sequen y nucl ear sition
d?)ﬂiloslklgmetSa] By die4 ka byndachld net- t)eoem@hammalaiy thn pre'Eence of DCX

knockd f
et Brtuis B R TBGIR (s GEai P W gty aied 10
Q‘eﬂe%t DX ﬁ?ﬁﬁ@ﬁﬁﬁé DX Rpddiee BHRERT HdNAtivb&EeP{daldR shown). The

| e centrosones per cell were observed.
Hmmvlmnd Qfetshp|4t0ek1é¢ i dnublkinthekefetovmost dikedCeprasents a phOSpho-

ar en an seen in the nymber or stru ure
R R L RGBS Be g P ariida T gl band of
|b6tht Hﬁt %ﬁdldg‘éhéﬁsahs VIR Rk ZAletXPredfedC DU oFRABHe ddI lysates were
DCL is essential for mtotic spindle

l e

ﬁmuﬂ?a&ed dﬁﬂi phasehatesss| BBis diaharedemonstries hreBeihe ém@far BoDCX, is a
4 t ent th

oS R S IRRRIHES N e e on and

progenitor division. Dividing N E-115 cells were

therefore anal sed u5| n conf ocal m crosco ol | ow
ek BOhet Ul e ke gse _@).m,N,lE-\llgcells

\r?e?)t agﬁ%e rﬂﬁ%{llo'nn ﬁh | s@dc\élhlgihp glz)s elga&&? &fe l IbéL d Lig‘lnﬂ%ol%t&ﬁhemwal

se or early anaphase e Figure 6A an
ICRPAIMOEER Obing | doylfdcak getrpscopyl fodawirgethawipufatian tafbiDCLnexpression

:qg\%é\c;%{lgﬂp Qnterr}erersfgeo atRI\?A1 t\emchtnlg)lotglgiem%%t 1% n uroglastoma cells in

interphase was performed. To establish siRNA take up by NI115 cells, anti-DCL

synthetic siRNA molecules were labelled with Cy-5 and their presence or absence was
monitored in N115 cells by fluorescent microscopy. These studies indicated the
presence of anti-DCL siRNA in approximately 95% of all N115 cells (data not shown).
Three different siRNA molecules against DCL were constructed: siDCL-1, 2 and 3.
Western blot analysis indicated that siDCL-1 failed to knock-down DCL protein
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an i mmunoreactive gradi ent was apparent for DCL in al
cells analyzed, with low | evels near the centrosone

waea7isqgBs | evel s in the mtotic spindl es and neREr/NLE®7/050025

ki net ochore, suggesting a role for DCL in the
formation of mtotic spindles. nsistent with this
are 20 the dramatic effects of knockdown by

$Filie 211antt 5), D@mddhg WA @BIbhabe exFlsinee batiedlavk bhTE di-nucleotides
conpl ete deformation and soneti mes absence of the

i thest 3 cengpinnidieantiseriegyaad 6s18CLy | wasi wibsgquerily gfed; #ea negative

ftt?él'fg) ?I%C%‘E ?ssof’\%l% Fslrf{rglg%duge - O{ﬁc@a{rfﬂ‘{“}lg‘%s tgéat@&l dcells and
\MD(DL Sl, B&hsfactidnneff £1D@Lemanqui}di)ﬂkld6vmolayulss REY-td 4 kamddown of

ocal i on th mtotic nd] es unal.tered 2
mpr:%tl‘te 803&@1%@?%3@ E&@g}egﬁ@'@l &?e@' Ekor &flljaébﬁl% igge SH lane 2

Shis) aguﬂsg%&hatm&hns cﬂ@rﬂlctaf SR RGs oPE‘iﬁ?xIAntrte%tlQ\UlS cells using

spi nd I gure hus, apparently,
raeqm(EIeIél 2tmir aitimlimopr eetubulﬁloamtd:tqdms wfedlére pmfbmtd cffects on the
spi ndl e of

Gt il BB BRERER yrSRhe tyRap Bl I Hsficd cels,
FhtiPCLC stRiingd b@%dffﬁ&al%cﬁfe ANFet QD tWBSslul te@dmBihder of the
In

overexpre33|n 1 cells that normally do
ema ésqsriagwe t5 HsApdpcentrast tgda@(s wéuah apipedrs selectasbylecated in the

I‘f@gﬁ Eg%{f% %@go%%%zlraﬁg | Wi ﬁﬁl‘ﬂ%gss I f ol apnﬁg%&%s{l% (Friocourt et

mill t 2003¢ Schdar BALIE00M), BT Hhrﬁgn(ﬁ%llzlt? & ak Ses6 $@enskiag Weperiphery
Two di fferent g)henot es were WO 2007/086738 . )
Pé’rtaq\ra@bw%@@?@ BY Aopik letnd eltgnsdisplayqdyingrggged intensity near

G140 Bbube e laEadefd 10, CEopfe| sy L
sbmichnantetl opartienlehd apaigothe BThskekexqr emscbmmmﬂteecesnurosome This

di vi NI E-115 cells (Figure 7 .DF)
|SB‘&°3ﬂP§gd0%wflh@as P ﬁq& &OHNING ‘f‘ﬂ“ﬂ 041? EeuEospgice Marker v-

FOMEM] Soe TRk IserVNAF)1 15 ceI l's, DCL is also found 5
associ ated ™ with the centrosones and astral fibers.

$e egredingnt Wwith theeWesicor bloy amdflysish érans:ﬁewm wfgSQOS- 1l delehdtsalter the

809 C r.ison of the i.se m tae f DCL
S asner e O eP et bRl R By Pebihe DT RSk mlapghduced by
RIDENS, haGévet,Naducal la nPédly c&ﬁﬂ%@&ﬁéa@ﬁeaﬁﬂﬂ:edﬂf VﬁeddﬂﬂlgDCLK staining
cel I's showed an abnor mal phenot ype with el ongat ed

seedtigere Sl Qo S@@nglyonqixs@tﬂn&ﬁlm lhﬁr@gtl;DCHélqm pinifcegnizes DCL
V‘?;I\ﬁcl? c%ﬁg rf 91 h1@‘ﬁn%%§$d1ﬂ9n{ pﬁér %dﬁ)%lg /e Sb?'tﬁ)eo {:el% i‘[(r)annsfected

S centros egregati on an e orien

(Wthg IDET 22 An@, inGB0%. oﬂ cfblladehntsfe@fe:d Witlh@l[D(ELQi; itBe cytoskeleton was
spi ndl es appeared to be nmuch | onger and often thicker

tehats spAsrgppasnt frpynthe gHeted) mee <I11§Pe(f%eélrﬁ§rélf®hé stpining pattern

F?Eg g urlgtl Sreg(agf%gtu?holﬁl laSU r@gl%&%ﬁ&%o cl9 1§1ds1 ese agléﬁy "fat with a

&Bflﬁﬂtc@'td&kéletoﬁﬁﬁlﬁtﬁ slﬁiv&%d ibre fmnﬁIDClEKabﬁQﬁgfﬂianlﬂélﬂs with an aberrant
staining and distribution pattern, where t

chioskeBpe Shis fartherowpperte pycaysal gelatie bs%eeau ffrstize PCL knock-
& e{nlaesuﬁ&!aﬁentadbﬁl)ﬁﬁﬁﬁféglﬂ nthotlﬁ)ﬁfenétaﬂﬂttf @'oﬂlﬂalf&mo the normal

microtubule cytoskeleton in non-treated cells, the abnormal pattern after DCL
knockdown is characterized by bundles of microtubules with a more condensed and
less dispersed structure, clearly exhibiting less side-branches (Figure 5.1I1 H and I).
This indicated a role for DCL in branching and stabilization of the microtubule

cytoskeleton.
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the normal orientation (Figure 7B ref inset), that is
perpendi cular with respect to the bipolar centrosone

w@omrnsoBes (see reference | ength conpared to FiBCr/ALIC)/050025

Thus, overexpression of DCL in COS-1 cells leads to

spi ndl e el ongati on and the for %i on of 20

hal f spi ndl es, suggesting that pl ays a crucial role

iSind® DO Gre@inndiserihiaion aad foufddinhhigh¥argehendations around the
Material and Methods 9.1 Coning of the Murine DCL 25
'Fﬁ@r%pé@ént[)q:hvéﬁ?‘éﬁd@w@em}b pifechn cepitoseiap s grqpeipn mspmplex  and

eﬁ@ﬁggﬁg@g@f‘&g%w ﬁ b%ﬁg (;[ oa(r?]llcgtlr %@ Pérgamze%tlon To

tahére@ARﬁ’s ssmaei DC(L enarkdawd wass peﬁmrmdl mewrﬂﬁnamA%h y-tubulin
TTCTC ACT correspondi.ng. to e 3 of fhe
AR (m g@r@n%w Q?%dn&gaqeag%nbwﬂbéhe P ins nalge of R 15 cells,
R AR Mon W nRIRIcE LIPS bwnrétaUﬁ%w%vaf M@ﬂﬂn@ SN (AshoBk-down
tenpl ate and 30 pol ynerase Pful (Stratage

s¢duehnceo atpaztuysu shapgafwasneedn tihehOandeq vwe rw’ectase obeeIItgosomes

D% R pZﬁa&é_é:fp }sont'lo i%ﬁ(%;' &%&Arﬁﬁ.ﬁ% s%%lg‘rdl(r:agg? e?Z%?lglil gpcetnl‘gr%somes.
CCAGGATCCACCATGTCGTTCGGCAGAGATATG (BanmH  site

underlined) as a sense and | A as an antisense priner,
dxpmpic h- B essﬁmtlai‘f@mmtm spimtte figmmten in neuroblastoma cells.

%@%8967%@2% kh% %(Lgagg%h%ﬁg %ullen4 { i!ge ﬁg(@teg S\%ﬁ‘[ﬁ% role for

Bt Ih e nandagl. prAth@troﬁQﬁB lﬁ@gaﬁtbtlféﬁws&aﬁ ]gﬂilitﬁﬁglﬁ\ﬁ@ by5 cells were
subcl onin a Kpnl / EcoRV  DCL fragment from

peaoriaze anapeed jusingHrenieal mwgﬁqcogy eloyring Epkapekdown by siRNA.

t 5.9 t
TARPEL, iRl AR D od Sy P AR 1115 ot aung
\t\ﬂmtmhases oabagntndphastote Figuee 6ACK D r BOSCmirptioresctey largely
fo i.s.expressed at. ver. ow.| evel s
&aforﬁﬁA défwﬁmeE n et ﬁ&ﬁ@w%“%mért‘l%mlﬁogeﬁgledles However,

%h'n%ﬁﬂﬂﬁ@ffeﬁ&we adiBt v@%‘ﬁ%% ﬁtdfof @CL 1%0411-%-5-5%3{[ JAwith low levels
GATGC TTGCT TAGGA AA 3")  conplenentary

nearathe e:mtn10®n®|cm1d| Higle leyetq;umarthe mlmlcaspn@gat dndenego Hter lghetochore,

h I de 5'~TTTGA T AT
t e O I%Kgg% %8%; 11% the\/{ﬂpe?']tloélo % %éc rﬁ:%sn’épgﬂ% grﬁ% this are

(tllﬂen desrhatie dffectwast UREd. kndekdbvwal itgosumteot h§leSiDOBIE which are
end-| abell ed with a- 33P dATP (NEN Life Science

PregiacadswitiHe sp et pdeivmeatipn audisnerctinme sbscrgnoiChe mitsitic spindles

%‘Blﬁ% ?J“I)J) "ﬁl tNGrLE Bﬂh%%lt&t[ %’g)ﬁ]cggsﬁsg?secgbaé%g{e 11{]900% nechwdmg

urers |nStrU 1 ONs
BeloC (eim@al s, andl ireradl, dhiHéinpetdBr randsgted with siDCL-3. Inefficient

knockdown by siDCL-1 leaves DCL co-localization with mitotic spindles unaltered

while the phenotypic appearance of mitotic spindles is similar to that of the non-treated
ones mitotic spindles (Figure 6 D-F). Thus, apparently, DCL is required for the correct

formation of the mitotic spindle of dividing neuroblasts or neural progenitors.

Example 8 - DCL overexpression leads to elongation of mitotic spindles.

Gain-of-function was studied by overexpressing DCL in COS-1 cells that normally do
not express this protein. Consistent with the above findings on endogenous DCL
expression in dividing N115 cells, DCL immunoreactivity co-localized with mitotic

spindles in dividing COS-1 cells (see Figure 7). Two different phenotypes were
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In situ hybridization and visualization of the signals
was performed as descri bed before (Meijer et al.

wWQoemo/sdEslocr i nol ogy 141, 2192-2199). 20 9.3 Anti/NDZio#850025

The generation of anti-DCL- antibodies has been
descri bed previously (KrU|der|n9 al ., 2001,
supra). Mouse nonocl onal anti-a ?ubulln was obt ai ned

fobgurved: gMastiz0ah  2p%) Y@H0D&) @ntthe dewidyRA0dViding CABS-1  cells,
anti body, rhodam ne-conjugated secondary antibodies

anercrpesdemal M-l @p@feale?@éewﬂm wnlinPeigdan Hydroyendogenous DCL

& t
FRpre OGNt FRUHPEU BN TS B, (e B iFT oI DR ocalized a the
&ivenochatesanden enitivic apinetts f i owe el fuimlibe NG €15 cells, DCL is also found
Technolog| Inc. unless oth se _stated.. | cells
Aot Hith: te FeRFOSPRES Ak gl T §699é‘Fifys 1&3?% majgyity of the
egn e agl.e i :
O R 00 (ERBLIL CEoMHeCProtRel HIRUONENe of DCL
@Km@pﬂmyymdnyuamﬁhﬂﬂﬁ&ﬁétaﬂbBwvsd@n$EKWnbyN@@08w15hm all DCL

and N115 cel,l s, were c ltured in M w t hout sodi um o
SyPrEvLRe and dhidingshtls ok YeReTHA Pl%ef“ﬁFYPB VH?’&F(OPgn?d mitotic
1PRdegém streptonycin, hybridoma (FMT) m x, and 10%

etal WO 2007/086738 PCT/ NL2007/ 050025 39 Bovi ne .
BdosynstriFselyt rhaksipartiest mgrs fobearvesh ledipatingnhiat DCEepyogexpression

%ff:gts Eg‘lfé"% 1%% sg%r ga{tl%%eaﬁg %émdf’e %el’l%lltl EF gor%tfzq dVI é I'lllen addition,

SOCi a ns from
lDI(iH Mitdtie Q;pm‘d&i@ lepbdrédl It(ﬁ‘de infudh- [bAgdiaand Jﬁ@éngfhﬁbk%r than the spindles
nndlflcatlon ma) nmedi um suppl enmented wit

o cqriral gells (fempa%et&/ﬂi&ﬁ SpwH? eth ¢f 2 nqwe tr@mf?cted cell, Figure 7B
$LF GRECTW G i 1%‘3'7&9 d/NE t ¥ BEIOe (;té" rQﬁerg r{s0ided with an

neurons were igSO | ate e regiron o

hbpEacdnphiey oftaisingnend acjdstrlbhﬂomqmstem, t Watrewdl® chromosomes are

i ncupated.in a.trypsin solution for 25 m nuytes. at
g%@@&%ﬁ%%npi}cefé d 5@??@6(&@ ReshRa § artney 5ﬁfﬁ‘6%nttnart%m from
@F@h&%ﬂ%ﬁeﬁﬂaﬁé@gl: %O e 'ﬁ]@‘f&f i%kétpsthé%Q§tp%ﬂ)eﬂﬁ1Eﬁ'lar with respect to the

pol y-L-1ysine urs later, the culture nmedi um was
bapilarc exhtroseric gwpipios nfset ec{fewnteh lgngiiMcompared to Figure 7C). Thus,

api d d he, 10 :
e Regdpt BEEAR KR PofPlnindie it A 1 formation of

ehm@ihdlemtsﬁ tifg ARAT OCIElaWM bheruSHPeI1é 86 tmitddcagRidle form and
Val enci a, according to manufacturers instructions.

berighhar y neurons were transfected four days after
isolation. 9.5 si RNA experinments 15 For si RNA
experinments, the nouse neuroblastonma cell-line N E-115
(EAiGplaumvBreriaCiiid RGBHs was used. Synthetic RNA
oI|oonucIeot|des 5' - CAAGA AGACG GCUCA CUCC-3' and

2.1 g 3 uneiG louuG- 3' (anneal ed si DCL-1), 5' -

%\%@Aﬁg@%% ah” an'?.’lseI{s\?F;inlQ ). C@}G@UQ\TTCT TACAC

TGAGT CTCCT GAG (EcoR1 site underlined) corresponding to the stop-codon region
of the CARP-gpecific exon and a sense primer 2S: GCAGG TTCTC ACTGA CATTA
CCG corresponding to exon 3 of the murine DCLK gene. In 30 cycles of PCR, a 457

bp fragment was amplified using mouse embryonic ¢cDNA as a template and
polymerase Pful (Stratagene). DNA sequence analysis confirmed the DNA sequence as
being DCLK specific. Subsequently, a DCL ¢cDNA encoding the complete DCL protein
was amplified using CCAGGATCCACCATGTCGTTCGGCAGAGATATG (BamH]1

site underlined) as a sense and 1A as an antisense primer, cut with BamH1 and EcoR1
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GUCUU CUUGT T-3' (SEQ ID NO 6) (anneal ed siDCL-2) and
5' - GAAAG CCAAG 20 AAGEU UCGAT T-3' (SEQ ID NGO 9) and

wW®20070%A%8 CCUUC UUGCC LT UCT T- 3" (SEQ | D NO PADNL2007/050025

(anneal ed siDCL-3) in which the 3" thym dines are
deoxynucl eoti des, were obtai ned %r om Eur ogentec and
di ssol ved i n anneal i ng- buffer % 00 mM KAc, 30 niM

Hepasb@biedin ZhdM¥eidon pasdid pﬂaNACQHCQHV[tﬂigeﬁnG@émngen The
100 M For the si RNA dupl ex formation, equal

ol a
&\‘ﬁélmﬁkagdﬁf AsBRdeTERA comeinac nes 2ecELedy bl ibelapinges Kpnl/EcoRV

[ ncub ﬁ%ﬁt g? &alg%ggrl%&ﬁggﬁhelﬁ’@raﬂ%ﬁ glgé {?Iio@g@:p)m (Clontech;

congemFigatd bn of 100nM si RNA dupl ex was used. For

gene silencing, 60 pnol siRNA duplex was dissolved in

50 | opti-MEM (Life Technol ogies) and m xed by

P P& WL ©f 1 gof ect ami ne reagent (Invitrogen),
dissolved in 12T opti-MEM After 20 mnutes incubation

ACle coRiNtAe npaudets ue@n Bh@lgﬁe vbl wﬂeclwas abrent easmdstv\pthhr DCLK

2l opti - MVEM al ture adde t he )
Lani SRl sbEr! TAr (o RE e Asd ARK Y Solssrarnt Jetdey VS during
abrRAIDVVESHAER, B 20- n@é?aﬂtrﬁfﬁér%ea& onucleotide was developed (5° -
i mmunof | uorescence. WD 2007/ 086738 PCT/ NL2007/ 050025

AT 6 TiGimodyh behenT EOEY CBAGS e A EWEt UpaAAdnd CTTGA-3)
th DR QLY 1 ARST&S {neg %ﬁec‘?ﬁé L een%eabﬁé’ €, hlealil€. control the
n cg%eaa tlmes I cover |ps viet et £ 15880 Vi £

B0 %oacedotide | 51- M@A TorTa mmeSTaGAHOOII‘AGGA CATGG GACAC
tegerature Cells were then rinsed tw ce w

at et qoafadip @mlﬁm?éd(epgsydeﬂmeés%@ uwée@r?ﬂ;zghwcleotldes

e fC f
SR RRS e L aRE) i BRI, Ffccom, o
thhmlaydarﬂOObﬁdmmm,s_l@dni@ﬂmf)omlﬂg ominattransfemse according to the
LemRRLALUr e, L0 Rl ocking. puller peshed R LiMES ¥ Reinerlands)
h @%@%1%%%ﬁ§tv?sgal§zeaﬁ9ﬂ draptiad O f@fordPd B B&kABed before
at room tenperature in blocking buffer. Follow ng
aNijbeer aha20)0, Endoannologly s 2198209 8d with 10 0. 2g/ ni
Hoechst 33258 for 5 minutes, washed 4 tines and
anal yzed. I nmages were obtained with an A ynmpus AX70

fglygﬁﬁmt m croscope coupled to a Sony 3CCD col or
eo camera operated by Analysis(r) software (Soft

|T|Jpg@eﬁ§ragylgto§ ﬁpﬂ@ﬁIp-aymgopbes g pbeoxridepgriied pieviously (Kruidering er

P IR AR AP R Tt oo
@ofycldmarremhﬁﬂ@lﬂla@ﬁtrﬂ NEZ-W8Y edintibod(,40hdQirdi@}{cMated secondary

Franco et al 01) at roomtenperature and t hen
Spiobdies ﬁnfét%w&dls 70%PKigRsecqpdgated propBadY pjtihgdies were from

&1he ¢! agt Plus (Kendall, Tyco Healthcare,
I\/an%d@?gl ﬁ?ﬁﬁgﬁ%@ USA) after whi ch 6 mthick
sections were nmounted on Superfrost Plus slides

gl\faé?culmrggg Breatglgr\?{swas used as a washing buffer in

All cell culture chemicals were obtained from Life Science Technologies, Inc. unless
otherwise stated. All cells were maintained at 37°C, 5% CO,. COS-1 cells were
cultured in Dulbecco’s modified Eagles medium (DMEM), supplemented with 100
units/ml penicillin, 100 pg/ml streptomycin, and 10% Fetal Bovine Serum. NG108-15
and N115 cells were cultured in DMEM without sodium pyruvate, supplemented with

100 units/ml penicillin, 100 pg/ml streptomycin, hybridoma (HAT) mix, and 10% Fetal
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follow ng steps. After clearing in xylene and graded
et hanol, sections were post-fixed 20 in Bouin's

wo pooabseres prior to washi ng and bl ockage of enPOLEDZIN/050025

peroxi dase activity by 15 min 0.1% hydrogen peroxide
treatnment. To reduce aspecific Eé nding, 1% milkpowder
sol ution (Canpina, The Netherlands) in PBS was applied

Bovind0SdFm. Fdh@ansitht trafisfcddoh xpérimedy, aas wapptihlaged o Blates or
in 0.25 %gelatin/0.5%triton X-100 in TBS (Superm X

fcayerylipsgpicdtwithopatytLelypae abimaryheposiated neyeonhfight newy born mice

%\\%r gﬁam i?lgpell %Ilagg gdea? (fllys égé&g Eét%u@ agt%qagqﬂédlut{l %ﬁﬁ&lgmen‘[ed with

Buglatamine,f 100 1ilmﬂ9/rﬁOpdnmmlhat 10®@ qurhlestip@roaiyie , and N4 Fieeadl Bovine

th avidin-biotin lite (Vector boratories
ﬁs‘mm IGHARLY NeWioBt MR 15? tfmmedsglea 0%’6?“%"9?@9“0(1% one day
R %(’)&@ R’ wa® kibail lu{)%qr)?)!ma@ Lt @Bp 79 rinmute% EII\BI 37°C.

i ncubation with ABC. The es were in
PubscquGitlyh utht eccll§ p‘MerTe 8pshodhiwice waigh adudtorausedlivro and plated on

\%'g?% l&ﬂ\%ﬁ?ﬁg%ﬁs\}ﬂ oﬁ@a y{Sﬁl%(:?‘g y&luAsag%r etg ire Isnee tlun(l) Was replaced
QRY S étﬁ’eﬁﬁéh With .5 E%Elﬁ@-B(%Eéﬂfﬂosdéq&g@ﬂﬁm@fddﬁg@ﬁhe

al so protein distribution was mapped 1n adj acent
sté@unbnﬁ ghaswlg Thpdrapstegt Dengbeioar experisppats fiege performed with

S o BT AR B0 T BB IBM G i rgs ot primary

Gichiohs GRre (ThRfcsauBoR M oefdr ivsstidssed as above, except
for the blocking step in mlkpowder solution that was
omtted and an biotinylated anti-goat as secondary

@@éﬁf@\)’e %nﬁxeﬁtspr otein extraction and western
b‘I—O‘[‘[‘l‘ng—)igb'u“sre—r i ssue and cells were solubilized with

|Fps isiR N fperith@@sivht mietst annmiohhts%mapddll [FheSNIE40FA TCC number

SR BB SO & OBt e 1 SO A TR ACE GCUCA

ERIAC I3 64 dP5IRIREU @R@CCOGU’@%UC@UGBE’C@ﬁneaIed s1DCL 1, 5-

Mol ecul ar Bi ochem cals) and centrifuged at 16, 000g f
MAuA@ﬁCCSWGAt@MCCWaE- 10(4&Q I]éé‘{(édS)aami fpif@GAGU GAGCC

PGBl S SHOUPER e L il b7 Rt maag conna

tA 206 rUCEA T -3” TRRQITDONOPY PAARS - TEORNAOET UC UUGGC UUUCT T-
M1 | |(gore) Bl ots were bl ocked for 1 hour with

[ ot¥@gBuNQsr 10T (agncalngf fselPel-Balin nwhich. g Biednymidines are
bodi
TS I 0 P A s

TBBImM Reuthad atM \Mdpbs plaT S£2 atv Mg A to a final concentration of 100 uM.
per oxi dase- conj ugat ed secondary antlbodles i.n bl ocki ng

Bof 188 FRNAGlupleRuta@agoRy cquesHaalas amawsss Wi t 1¥nyBamd Ahtisense
éﬁgbﬂﬂ&%nﬁ @q}e&grﬁ)\f%ﬁ ﬂ%{tgﬁ‘é@g BY fr G nfirfI® ﬁ?’lnﬁ\;@d by incubation at

rmaci a Bl ot ec Opp at ase treat nent
37°C for 1 hour. Per well a final concentration of 100nM siRNA duplex was used. For

gene silencing, 60 pmol siRNA duplex was dissolved in 50 ul opti-MEM (Life
Technologies) and mixed by pipetting with 3ul oligofectamine reagent (Invitrogen),
dissolved in 12ul opti-MEM. After 20 minutes incubation at room temperature, the
volume was increased with 32l opti-MEM and the total mixture (100ul) added to the
cells (500ul). After 48 hours, gene silencing was tested by Western blot analysis and

immunofluorescence.
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20 DCL transfected and untransfected N E-115 cells
were solubilized wwth lysis buffer (50nM Tris-HC1L pH

w@2®;7/044188 MpC12, 0. 1nM ZnCl2, 1 mM sper m di ne PCT/NL2007/050025

suppl enented w th Conpl et eTM EDTA-free protease
i nhi bitor m xture (Roche Ml ecular Biochem cals),
centrifuged at 16,000 g for 30 nut es. Super nat ant

wase@lh®GiRMe@iidy protei n concentration was
det erm ned using the Pierce nethod. Each supernatant

\E@éls 2werglicyltesd ?mﬁ tgangigpily é@n&f@ﬁtﬁéuaﬁuc}?gcréné BV Ht Eienindicated
S@éfﬁ' % %@% V\F% (V%faet ﬁ)ged \&/Rﬁ 8%3/C nhn&ﬁgtafog% Ifn?t{ute?é at room

m nut es at hout enzyne and
Itﬁﬁpﬂﬁahﬁﬁd Qul$ weddOtheuringes! twﬁceGaﬂtli pllldi;bbﬁﬂbﬂﬁhre&skl&ﬂd @8S), 0.05%

G NG A VB B oo Ao Satede i DAY GfSteTween 20,
39, gloﬁnéﬁ%'t 'SQruBP{N’@@ rSI%NAj %n@ﬁ’f Qﬁ(ﬂﬂggg v&%@%ﬁ@éd‘ﬁr § % at room

was excli sed from 1 expres n construct and
tempdratget ed bilqu:kmgpﬁiﬁ‘@ weishgyl Batitdes avith BBSRIO. OS%eTween 20 and

b g D o R SR R b b Ren, B S8k s at room
kﬁnﬁ&a@ @ tloclahg ¥W&006188153B ol wWHkiZ QRS hﬁ&@p&ére Adned with

whi c oint | PTG was added to a final concentration of
Haeehst 38R¥% éorhpmrigutes, washad ¢t iimas apdendyicd. Wapges were

C: egte e
AR, Sl QR b A7 g Pl Sl e BAREF LRy 2D
RObr rw&&al daghetd opdratedigh Aalalirsg@cibfma@é SSOfﬁfIh@ing'VByﬁ&n! Corp.). To
s purified using the Probond II(°1I nvitrogen) N +
ﬁ@yprpaeén AisgEugPR ‘ﬁ@bIS’O’EUé‘ ¢ mgHes sebiypeof £D 9, 10 and 11

Irr“gé?é rHGH 1O Wshdduid fPERd A g\éﬁsﬁﬁ%n g&ENLT AtKd nfeﬁlago Bacetone/water

usrng a Centri con 30 concentration devic
mma) 2o)(MA Wnerdnzater af) 280 $pytsrovmr temperafuoe aedl then stored in ethanol

Grly s, SR gt ERRag i Hoatineare,
Q\@ﬁfsﬁ@l% BIKQCG) 0430 QFS@’ Eﬁék%Jh‘ithO@ . ﬂﬁ‘(fﬂ Xectl%nﬁgwere mounted on

tubulin was dissolved in 1. i ce col

Pubynimosi PhLs| sirdebdMeezela(&bsnr)n TﬂgSt\MaSt h@drm?naf wathimg buffer in all
i nstructi 100 | add

SSRGS Rt vt al e Gk Sey Bt drarg post-fixed

'ﬁh (Hoﬁhi $ ﬁ&atmea?ﬁor @Jtﬂlﬁﬁﬁlﬂ@ Bid BlocRORASMindOFendhis %é&xfdﬁbe activity
nmeasured for 30" in 30" intervals using t

rhysiz@cmm( Bildr dedmeeri perexiderticatmentpdio gaslgcp@ppecific binding, 1%

& %%sol\? Q&(}%&@% é‘g&%&l‘f&{aﬁ&)qﬁ %’FBSC&}QSC gpp%(éd tf&I @ hin. The

CC CC
primary DCL egtitldgGeasCapplit€® ¢:50 ia 02 LV CL#14IG/CCYE ait6e X-100 in TBS

CCcC CCCCCCCCcC CcCcCCCc ¢ - - = = = = = = = = - - -
{(Supermix)_for L hewcgicfaogn derepeaiyre estihancexenight 2t dcet Secondary
%ﬁtiﬁ&ﬁic(bfotﬁl%é&edt é?tﬁi—lta%ﬁff,CAmersham Life Sciences, 1:200) incubation was in
Supermix for 1 h 30 min at room temperature, amplified with avidin-biotin (ABC) Elite
(Vector Laboratories, Burlingame), biotinylated tyramide (1:500) with 0.01% peroxide
for 30 min followed by another 45 min incubation with ABC. The last 2 washes were in
0.05 M Tris HCI buffer (pH 7.6), which was also used to dissolve diaminobenzidine
(DAB)(0.05 M). Sections were counterstained with cresyl violet and coverslipped with
Entellan (Merck).

For comparison, also DCX protein distribution was mapped in adjacent sections, using

the C-18 Doublecortin specific antibody (Santa Cruz Biotechnology, South Cruz CA,
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C

20 cccc cc ¢t cteecttecececec cc ¢ tectece cCttece cc ttttc
tc ¢ cccc ¢ ccecec - e T
c cccc CCCCt PCDNL207/050025

ctcctccecect c cccc cccc cec CCCC - -
N - - - - - - cCt cctt ctcccecec cC ccce
ccCtcec cc c ctc ¢ ctececec ¢ cC cccececec cc accttccatt
SR AAATS5 8lkteRC THE barA€ bik@dRGas agdd Blabbad, ckEHALGBE Blocking
25 cacacccctt cacatctttc caccccctcc tcoctcattt
sispde snkppwdercsoldoatthat was omitted and an biotinylated aatg-geatias pecondary
%ﬁﬁg&dCCCCcthc cc tctcc cct cc tcc ¢ tc ccc ¢ tecet

- -- - ccaccctcca ccacctcecctc
caacctcaaa cctatctctc cccctccatc caccccttta - -- - --

c CctccctcCcccec
.9 7 Pnotem extmchon andw;:stemgblattmg;t c cc tc ccc cc ¢ ct - -

Mouse tissie and célls wére solubfZEE WiRCH s Ottt ¢ dthm tricthanolamine pH
tctttcccca ctcccaaccc tcccccttccec"caccttccece -

-7-5,-140mM -NaCl; 0.05% d8Qycdate c6.06%t dedecylt sxliwe sulfatet ¢.65% Triton

t C = =-" = = PPN y = i =
109 winpieregiudd Bl el €S FRIZE e gotasgdniblion mitpreg Roche
Méle&flart BiokRemicalsy and centrifuged at 16,000g fof 30a8@utedCSupernatant was

ccaccctatc aapctccact pCCCtCtpCt qaacccqctc tacactctcc
collected and_protein cancentration detegnined ysing thecdieeamethad. Equal amounts

?)tff &j%?e%? ?%v_e%ef tst?}ga&gttgéf aB % ggb%cafp@ﬁ L {‘aélgi i‘r%éf 2%0 1rnmc{b11'0n-P PVDF

(r‘lﬁdnﬁlﬁ‘rhﬁe’sC((Mﬁlif&‘dr@) Blbts Geere CBl6€ked for I hour with-blocking buffer (Tris-
3 cctc tc cccttettcec cCcec ccecctcC Cetc
buflered sebing 0@@&@@6@ CRAEBSY). Ye aulkgcingubatedopith pripary agtibodies

gﬁ gﬁ)%k{ﬁg g&lt%eg For©1 ﬁ%lﬁc %slfetdt 3 ﬁﬁl‘ég 9v1tgc'PBS'P ﬁlc&oa?edt wth Holseradish

cCcC CccCCGccc
pefoxaiasd- corg'ugat@d: smdarV&rﬂib@dfe@Sﬁ 38R /bhlﬁElOﬂﬂr/ BG Ghidbtes and
g%%igc%le%&lﬁf g‘g& g‘ctAnt %%?1 bmdmgtwgsc gt%gtgg ?t}y_ ECL (%mersham
%aﬁn&g&o@&hyt ccCcc ttc SEQID NO 2

IOOI
IO!-"I

9.8 Phosphatase treatment

DCL transfected and untransfected N1E-115 cells were solubilized with lysis buffer
(50mM Tris-HCI1 pH 9.3, ImM MgCl,, 0.1mM ZnCl,, 1 mM spermidine supplemented
with Complete™ EDTA-free protease inhibitor mixture (Roche Molecular
Biochemicals), centrifuged at 16,000 g for 30 minutes. Supernatant was collected and
protein concentration was determined using the Pierce method. Each supernatant was
divided in 3 samples containing 50pg of protein. One sample was untreated, the second
incubated for 30 minutes at 37°C without enzyme and the third was incubated with 10
units of Calf Intestinal Alkaline Phophatase (Promega Bioscience, Inc.). The samples

were analyzed by Western blotting as described above.

9.9 Tubulin polymerization assay

DCL encoding cDNA was excised from the pcDNA3.1 expression construct and re-
ligated into pET28 using BamH1 and EcoR1. The resulting DCL expression construct
was transfected into BL21 cells. A single colony was grown in 500 ml LB to OD 0.7, at
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5ccctccct ccctecectecec cececec cecec CCCCCCCCCC tcece

cc cct cctcccccece - - - - -
WEe@CO8ET8EC CCCCCCCCCC CCccC C ccct CIIIIIIIIIZPCTmuzmnmsmns

CCCCCcccec ceeeeeeece - - - - - - - -

CCCCCECCEC ccc cc CCE cccccccccngcccccccc thcc cccce

ccccecececte -- - -- - - --

WHiIC FSIAC P TRE GGk @ﬁddcptot d fifdGoatahtiatan 6f O at rhMI cCeaar@ahours of
atccacctcc - -- tcc cc ccc

srduction dstseia oreresp bestads sshadcwith é’é?tscartct Eell%f‘él &gcombinant DCL
gotgg was ts%lgteggtytrg tS}:lS enamg Cﬂ(}% B%H% %ng ;‘pggs?rggc @glgg}lgl?ﬁ_ﬁqnch press

-after which -1t Was purified-using t(he G’@oﬁdﬁd({lrﬁﬁ:lmgeﬁpblizé affodtycretih @iccording

ctttctct cGccc C tcGtte - - - - - - - - o - -

fo e Tpapuiecationh oo e EE Cllatiat coner g i &8 mgim using a

tdetnit'r%ﬁ(:ﬁ? csﬁ&ﬁﬁ% ﬁewce Tubu‘lm poCymerlzatlon assdys. wefe ﬁerformed

C Cccc c cC cccctec
tac¢0rd1ng to cGh;emnc ez: dzlc (Gl@@m:tea‘t ¢, -1999; supra)- using t;he tubulin

@8{y&erlgat1%n %ss%y El% t((fagtn 00%) %r i &(}:fto%lgeqetgr? CBr1eﬂyf (ng tubulin was

diskSlved Gn t1. € nll e Cold hoFnferizatorC b&@&Cadcotdify o ¢he nfanGfacturer's
tcc ¢ tcc ¢ Cccec tectc cccecece ct cctceccecctcaa cctcaacacc

aestruciest enét W ed ceft this cvat added docd@t rle &L -protein -of. various
co?centratlor}s i{l @ %6- 8@% glé%gﬁtg? P a(t;eC S%bgeéluergtly, Cabgo%pt(i:on gt 3:40 nm was
measured fort30)' inC30C uﬁlteltvﬁl'sciﬁinngh@ EITSQOO(EQKiGra@IB’éHﬁn Etlimér)
tctcctcc ccCccccecce - -

ctcattcctt tcaccacctc ctcacccata tcacccatcc catcaacctc

cactccccac - - -- - - - - - - --- - 20 tcctcaaacc
cctctacacc ttccatccca aacacctcat ctcccttcac cacttttttc
Dcland DCI-SEQUENCES - - - - - - ctcatcatca catttttatt

%ﬁﬁbﬁ5 ac cccacaactt cccttaccac catcatttct - = = = =
tcctcCctcccCtctoect
GC: @cctcee& C:QCGQCQGCCCCLEG‘C&JCGCB&Q eloecticctcc &

CzdtC
C ¢ %% c¢ HKCQU%CCCU%%CQCCCC &%%CQQ&C%EgC%

f9]
(@]
a
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(@]
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(@]
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a
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a
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a
(@]
a
a
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a
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a
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a
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(@]
a
(@}
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(@]
(@]
Q
(@]
a
(@]
a
(@]
a
f9]
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f9]
(@]
(@]
(@]

gccccecc ccceccctec ececectcec ctocceceec ggeccceece

CECC gectccetce cccecceccc
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- - - - - - - - - - - - - - cccc Cctc cCttcctcc
ctccttecectec ctc cc tctec tcCtcecececce tc ccc cCt 25 CCC

WE2@7/086238C C Cct c ccc €c € ccccecec € ccct cccCcPCT/NL2007/050025

CCCCccecee ctcetceccecte - - - == - - == - - --- -
ccectetettec cc tc ctte Cettce ctcg3c c ctc ct Ctccccc
SEQID NGO 3 30 PPEt EEI IlE G I "Tic TEF NEt Cu | Eu
CeucFcttt EcEcddEFClar cTE cctTERe cdec c B d€ bt ctkCEtFhatGlcract

p QC;CrECEgLCILp OL~ EEl Tic_v | TEr G~ IEu IICEEl 35
F-CFCrfi 1-dE EEl Flc" 1-dE Cat EEl FIE fr Tic

nIITlcnIIIEuCIr 4C9 40 rll IEU EElI EEI dIl; ICE
%ﬁ%@ IgE ICE \cl Flc FIE fr Flc TEr c¢C cc EC 45
é Ol'lcfr FIEICEdQd~IIE\N | fr Flc" IIE EElI FIC

TEF Tice c WO c20CEA/t08 64382 RCTENLR2Q07¢ Q50025 ccddcti €cElccccc
EYE: Fiee. L BYE O U b o UL L BU e - R LR 2 cRigec
ZYi EE cC SE TEF Ttr ~cl’ Itr |Eu Erc Cr
éi“%féFCCTfé hCJCICCF IZESS1C “nHACFET9°E TEFE1CC i%“cfi%“
10t CkectEUcketcdt€E tltZEcEEICcE’EIct_I;EUCtTEFQC_@Ic_ eqdeUevecde cCRex
Cﬂc <§2¥k Ekccgékcc@ cgggé Cc %kaééyg g%ggtg%cJ%EktégaEcccc
Clu EIC EI ZIZIrICE 1--C1--" 14C
20°1%5%¢ FE/aEICCHCrCCEFéclcffCtZICF BECCFVElS FETCCFvac rEEesfFree
ZEECCEEiCCJ lcazBERccld &EcC: 2 tEE QECtHC bta'tcyvcdt ERltakEtEe
LgﬂltkLP"ct {écdckgutccg¥i ggk?cg%é;cEtgitkagagE Ytéctgggtg

ctttcccccc aactctctcc ceteecctce etttccceccce ceccectcece eceetctece
ccettcetcc ccteceeceec etttecceccce tececceect cctecceecce cececttete
tetctcccte cetececcec ttceeceeec teccectecec ceeceetete eeccceceect
cctececctcee cctceececc eccteccett cteccccect ctettececte cccectecce
gecceecccc ttcecececctec ccececeete eccetttcet teccccecceee ctectcececce
tcetceceec tceccectceec cceccceeec ctectececcet tetectceec eeceeceeccc
ctcettecctt tceccecctec ctcecccete tcecccetcece cetceeccte cecteecccec
tcctceeece cctectecece tteccetcecce eececctecet ctcecttecee cectttttte
ctcetcetce cetttttett ccetctccec ccceceectt cecctteccec cetcetttet
tcctecetce eectceetet ccectectee ectccecttc ttececceee eteccttceet
CetCcCCCcCec CECCECCECC EECECCCCEC ceccctceccee ccctecceec tecccectecect
cceccecctc ectteetecce ecccctecte ctcecctete tectecceccecce tceccceect
ceccceecccc etcecccece ecccceccee ccoctecccee ccececceec ctetecccecc
ccctetette ccetcectte cettecectec cecectcect cteececeee

SEQ ID NO: 3

Vet Sexr Ere Cly 2rc Psg Met Clv Iev CGlv Eis Elre 2sp Clu 2rc
1 £ 1C 1

(n

Iye 2le Clr Prc Tyr Sexr Rrc Cly Vel Pesr CGly Ieuv Erc ferx

zC

(n m
~
b
=
(@}

b
[an]
NY N

Frc Tkr Eis Sexr 2le Eis (Cys Sfer Ere Tyr Prc Trkr Prc Tkr Ieuv Clr
z 4

(n

Tkr Tev Sexr Ser Clu Iys
tC

Iye Iys Vel Prc Ekre Tyr 2rc Zsr
€C

(n H
(1
m
r
—
a

Cly 2sx Prc Tyr Ere Iys Cly Ile Vel Tyr 2le Ile Ser Erc Rsp Prc
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NEt EEI EYE CIH FIC TEF NEt Clu IEU Qu Fitt EYE TEF
CuTICTEF 1 1C1 20 ICETia dr TIC 2vi EE TIC

w@beo7/&i738T1 C | vcl TEr G~ |Eu EIC EE 2C 2E . - BCT/ELED07/050025

nll FdE EEi Tlc FdE C-E EEi EYE fr TICnll TICnll |Eu
Cr 25 - " 4C 4E ZI| |Eu EE i AQu lCEICE Tlc ICE
ICEv I TICEYE fr TICTEr °"C EC 30 d~ TEF TIC
fr EYE ICE O~ 12E \cl fr Tlc 12E EEl EIC TEF TIC FE
/CI/|E EC 35 EYE TIC EE-1 EYE Cu Tlc IEU IEU Tlc TEF
[CEU Il Sy @khIEIICIEU EEF ¢IEEl 5t G¢SE 40 TEFITE<1 ?/%ﬂ IFEr
|Eu Elc Ar d="Lcl TIC 2ZYi 12E°Z~l zYl 12E TEF°"41CC
1C 11C d~ IRku ICE ICE 12E EE EEi IEu TEF Cr | Eu
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du4ICEYEIéEI [ 1:GE  1--C
1--‘ 14C 50 TEr \cl TEr EICTEr ZIF EEI \CI TEr \cl
ICErll ril EEi Tl1c" EEi 14 1°'C 2 EE 1EC 55 TIC T2c"
\cek EEl 2& Ecl A<EUsd2¢"ymsk T4c™zlCE C ~ EEl EI C EEI
C2L \c1l:f2 E 2 1C 2 E WDB'2007/ 086738
PCT/ NL2007/ 050025 46 FYc Cu Itr ICE TEF EIE 12E FYc
EICICEIEUV | nll 12E 12E FYc 1EC 1E 1sC 5 :Ex
g@ﬁé&\ﬁg EICTic ICEIICI Tic 12EIEBul Eu ltr ICE
éCZC nll I1CFii EEl FIEQL dr v I IEu
ZEt <ERFrid ElmIArcTEFp Me€ dikEre1@121G 21 22€ clv 2rc Psp
1 E 1C 1E

Iye 2le Clr Prc Tyr Sexr Rrc Cly Prc vel Psr CGly Ieuv Erc Serx
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Frc Tkr Eis Sexr 2le Eis (Cys Sfer Ere Tyr Prc Trkr Prc Tkr Ieuv Clr
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£C £t €C

Cly 2sx Prc Tyr Ere Iys Cly Ile Vel Tyr 2le Ile Ser Erc Rsp Prc
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n

Pex Pesr vel Per leuv Exc Clr Cly
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oM
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11¢ 1zC 1z

(n
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1zC 1z¢ 14¢C
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ICEIEU TEF EElI Cl1~v I v I ICE FYc IEU fr nll |IEE TEF
Cl~ ICE 22C 2-C 2-C24C 15 Cr v I Net Cat IEu Ar

wabie7msdEsEl E Cl~ TEF TEF TEF 12E EIE 12E 24C PCQOUNPLIC7/050025

20 1ICCat Cl~ EICCu ICE EIE Fyc fr dr TEF TEF EIE
|Eu lEu TEF 2EC 2E 2 iC 25 Clhl EEl Cdu C .E 1Yc Lcl
Lcl ICE EElI ZI| EEl Z~1 ZII QZEIIC" 2-/E 2C 2C
Bt EEl 2 &ElE Yorl Yioe EEE ZZlc] Em |I§/|ECIELEE51 ErC Cle ElIC:2EEI
TICIYC 3012(C 2 C - CC EEIEICE EEI EICIIGEElI ZII
EEl EEl v I Itr Cl~ nll EIC Cl~ EEI C 1C1 2C 35
ar IEu El_ZI] EICIIc I%EI %C QE EEI EIC EEI _EIC
EEf EFC 51” C°C 40 "EEI” Bl € CliiCEES fséulftc“lcf?ﬁ?
Tic TEF ITEu Z~I llc EIC‘I U EElI -4C - 4C- C 45 EH
TEF TEF | Eu TEF EEI LClI Cl~ TEF EElI Lc"1 CC EC WO
20071086738 c PGH/NL20Q7/ 020025. 147 »CLAIMBr 1.2 Use10fr1a
nuclzicc acid fragnmentief SEQ ID NO 1:zor 2, or of a
variant of SEQID NO 1 or 2, said nucleic acid
fragnment being capabl e of causing a significant 5
reducti ofF of ‘the amount 'of DOLIPF otiéi A ofl € SEQFI E)W\I(I)-‘r
Gr-4, for the preparation of a composition for the“*
treatment of cancer. 2. Use according to claiml,
\ehfaryeunpwcq cancer, i$. of; neur eectader mal, origi .. 10,
Use aCCOFdIﬂg to cl a| m 2 forcthe treatnent of::
neur obl ast ona, nedul | obl astoma, gl i obl ast oma,
ol i godendr ogl i oma, ol igoastrocytonma, astrocytong,
Aear@afi brofas ¢lepéndyherc MPNSTr (Aral Fgnaht Izer i phéeal
nerve sheath‘tunors), gangkfoneurom, Schwanrion,
r habdomyosar coma, retinoblastoma, small cell |ung

Clv fer Clv Cys Prc vel vel Iys fer Tkr Ser Tyr Trr Iys Ile Rle
27k z€C €L

Ser Pr¢c Rrc fLerx Tkr Iys Ser Frc CGly EFrc Sexr 2rc 2rc

zCC

o m

R
Ny 3
[Nolan
(n =

NY N

Ser Iys fer Frc 2le fer Tkr Sfer Ser Vel
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Cly Trr Erc Cly Eferx

(0

N
(n

Clr Iev Sfer Trr Frc Prc Sexr Cly Iyse Ser Frc fer Erc Ser Frc Thr

Ser Frc CGly Sexr Iev 2rc Iys Clr 2rc Psr Iev Tyr Prc Erc Ieu ferx
z4cC 4t ZEC
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m
=
"
n
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(n n
(n 't

Iev Psx Sfer vel Cly Psr fer Vel
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carci noma, adrenal pheochronocytoma, primtive PNET
(peri pheral 15 neuroectodernmal tunor), Ewing' s sarcoma

waom7osd7ahona. 4. Use according to any one of BCENDBI01/050025

- 3, wherein the nucleic acid fragnent is selected
froman anti sense RNA oligonuclg tide, an antisense

DNA ol i gonucl eotide and/or a double stranded snal

ot aMsri ng RNA. 20 5. A sense and/or antisense

nucleic acid fragnment of SEQID NO 1 or 2, or of a
variant of SEQID NO 1 or 2, characterized in that

Jai Ushelcd mictciaedid ligmgnteritSEQ ID My doire?, of ocavasiangoaSEQ ID

si gujf i cant reduct.ion of the anmpunt of - pr ot ei n .of
SEQ\Po! Ry AF BTG TR RIRE e Rles st Safipdin

of ReuERAG PRI ABInt 6F DL Nprodn 6f SKQADMNOSE bi Tor the preparation
conprising one or nore nucleic acid fragnents

ac corias e astion fay the areatyeat af WY ol ogi cal |y accept abl e
carrier. 7. The conposition according to any of the
preceding clains, further conprising one 30 or nore
Rarget adcegrdir@npaildinks], wifeeriekaid saiddr isarf getiiobgoda@nmpabotigls.
are capable of targeting cancer cells of

neur oectodermal origin in vivo or in vitro. 8. The

Q0 n@%é&bﬂ%%%ﬂl‘ Neor t?éa%h@ﬁtzyf n@ﬁ}%’ﬁﬁbt@nﬁh&edulloblastoma,
targeting conpound 1s an | nmunol i posonme or a

mo nglelbbasiman otigddedrogOm2 0@l R0 86X IBNRCTNICI ROV, 0800HBroma,

48 9. The co I,tion .accordi.ng to claim 6-8, erein

o DeRREr BN ST RRBRES e SePeRrbhi iy Lancer s

of Bl SR QL IBRlvaRid ek, PhabdodiPosaMUASE retinoblastoma, small cell lung
doubl écortin-like protein of SEQ 1D NO_ 3 and human

doutsireiaome, agrgnakphcoghromsicytoste, BROItivo BT fperipheraln

met hod for. di agnosi cancers of neuroectoder mal

or 1 BfoceBias A AEsy e EREEERGR u BRI 271 oo
serum sanpl e or a biopsy sanple of a subject for the
presence 10 or absence of SEQ ID NO 2 RNA or. DNA )
andVes aqeerdinge Ay ©sepEeaigrs hbdeweacigthpryclgs a¢idifipgmpent is

SE : . Cif i .
o QB a8 PR R, W AT o
sanqidéor alddubk sthiaadpdasitallcinterferic@ RNA.Si ng pri ners,

probes and/or anti bodi es capable of detecting 15 the
presence of SEQID NO 2 and/or SEQID NGO 4 in a

sanRlsenscaddiot %ﬁ’tﬁ%{lse HARIECAi@ Fraf RRAITSEJ BING: 9hr 2280t a

I nstructions for use.
variant of SEQ ID NO: 1 or 2, characterized in that said nucleic acid fragment is

capable of causing a significant reduction of the amount of DCL-protein of SEQ ID

NO: 3 or 4 when introduced into cancer cells of neuroectodermal origin.

6. A composition comprising one or more nucleic acid fragments according to claim 4

and a physiologically acceptable carrier.

7. The composition according to any of the preceding claims, further comprising one
or more targeting compounds, wherein said targeting compounds are capable of

targeting cancer cells of neuroectodermal origin in vivo or in vitro.

8. The composition according to claim 7, wherein the targeting compound is an

immunoliposome or a monoclonal antibody.
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10.

11.

12.

48

The composition according to claim 6-8, wherein said composition is suitable for

treatment of cancers of neuroectodermal origin.

Mouse doublecortin-like protein of SEQ ID NO: 3 and human doublecortin-like
protein of SEQ ID NO: 4.

A method for diagnosing cancers of neuroectodermal origin comprising the steps of
a) analyzing a blood serum sample or a biopsy sample of a subject for the presence
or absence of SEQ ID NO: 2 RNA or DNA and/or for the presence or absence of
DCL protein of SEQ ID NO: 4 and b) optionally quantifying the amount of SEQ ID
NO: 2 and/or SEQ ID NO: 4 present in the sample.

A diagnostic kit comprising primers, probes and/or antibodies capable of detecting
the presence of SEQ ID NO: 2 and/or SEQ ID NO: 4 in a sample, additional

detection reagents required, and instructions for use.



