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LNA CLI GONUCLEOTI DES AND THE TREATMENT OF CANCER FI ELD
OF THE I NVENTI ON The present invention provides
woheoeraeBat i cal conpositions useful for the trearmnos/000719
of cancer. The conpositions conprise a particular LNA
ol i gonucl eoti de having excellent properties with
respect t o the inhibition of the expression of
Survivin. The present invention also provides a nethod
' e BACKGROUND OF
uva Bl GRS BP0, AEATMEI B EARKER ot attract| ve
novel cancer targets. The clinical role of Survivin in
cancer has been enphasi sed by detection of high |levels
FIELDO®F THE NYENEIENNn i n al nmost al |l tunour types. El evated
expression of Survivin in tunmours is generally

assocj ated wi th poar prognosi increased cer
The prasellr PUREONAHBY IHSPIerBACR N £ MBS UaEhier Tof teamst of
canceanthectveimosienapymprisee fattulariain digprusiesridn hafingsexagllentn
propé{rﬁes Wk Féngﬁét%w I‘?&ﬁﬁﬂ}tloﬁ%the’@&rés@i‘éﬂ%f 5 0riVRK. MRk ht invention

urV|V|n a pivotal cancer gene. The
also Qrﬁﬁﬁ%ﬁ 3 Brethsd fapBEREY @NE ot YPTOMABKS-Survivin is
inplicated in two key biological events: ( i contro
of cell proliferation (mtosis), and (ii) regulation
BACK@&O@N@géﬁﬂHEQN@§¢hoﬂeath (apoptosis). Additionally,
Survivin plays an inportant role in tunour
angi ogenesi s. A conbination of siRNA targeting
SurviSriy bivé Bf wBandsaxtitacties ubves cantert facgatasihd chpogtrolsiog Survivin in
cancerrh g%‘é%rggm Earrse%_e'sgtb ra%vé/c%o P@gﬁ ?e@efs%f %\lgbl%té}ﬁ]% ;%Qﬂ aII tumour
tvpes1@@zategwgnﬁ)ss'owﬁgurétvmn tumoygas Q%ﬁymﬁao%ﬁ%da Yish 28‘“ prognosi
mcre%_fna'd c%ﬂcer:%é%m%ﬁce afmUFedisvnae ed’IT(HeB@?S BotRNAdietidrearclechemotherapy.
a uced ap tosi.s.in.le :
The By SR L 5 A P SRR CirR ol A et
tissugremekabeBiovivipedpivetat ¢pacengsinecant s’ earl i er
i nternational patent application publication No. WO

2004/ 069991 A2. However, the sur rj%jnﬁﬁ¥,q$o%. ical events: (i
The iphigjseit afia@ertgpis PRREC AR ISUGHHG & BiIFRed Minoiey S0d '
contrdEsfeden phaveatiat (yiedsishean (e seyuiadied of proghenmped ogll death

k&
(epofohs RO S Paff el ok KRS EluMoll EfiodtRLS.
pharnaceutlcal composi tion conpr|S|ng an LNA

A cor?\lol'ngﬁcﬂ'l'@q S0GA f:jaﬁgétﬂwgafﬂjrﬁWH QY Takd lrEdudE in Baftedsdd\fboptosis induction
ucl eot |

of
in sk o rHeRrd RO PEOT RS 3H3|<%ag’198fs“e§’geé Bk AL g™ N
Acadt Bei. 1@0d: ®0-94). (sub) sequence: 5'-( MeCx) (T x)NbCXAsAst
scscsast sgsgs MeCxAx(Gx)(c)-3" (SEQ I D NO 28),
preferably having a total_of 16-20 nucleotides/L
Wang gt plo00de Zapndhya des Yard ZbAbrix il PHYHLRTIERN TR A enhances
Taxol-Fd} SEAPHRESER: in PoukeMRCEMindBIOGAast scscsast sgsgs
MeCxAxGxc-3'" (SEQ I D NO 1), wherein capital letters
desi gnate an LNA nucl eoti de anal ogue sel ected from
A wite Bng® pf pdgaibldantBDendsi LNA Nsonyrlaptides viereldeacripgd in the applicants’
earli |‘1Ee9ﬁ(e}ﬁo'n[a\“%atéﬁaa|pbhéa95ﬁ BhISicHEsH I%‘GWQ 2804/069991 A2. However, the

eoxynucl eot1 de, underline de s either NA

surpﬁﬂeqﬂéap?@erogﬁ%eé@&wedé\'%%ﬂ%ie B Scieel] hererf Rave Mot vet been
descelbaxyrtte lpeiot arde, subscript "s" designates a

phosphor ot hi oate |ink between nei ghbouri ng

nucl eoti des/ LNA nucl eoti de anal ogues, and subscri pt

"x" designates either a phosphorothioate link or a

phosphor odi ester |ink between nei ghbouri ng

nucl eoti des/ LNA nucl eoti de anal ogues; and sai d aqueous

carrier conprising a buffer for keeping the pHin the

range of 4.0-8.5, and having an ionic strength of

20-2000 MM A second main aspect of the present

invention relates to a liquid pharmaceutica

conposi tion
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conprising a conjugate in an aqueous carrier, said
conjugate consisting of an LNA oligonucl eotide and at
WO e@st5082 non- nucl eoti de/ non- pol ynucl eoti de nBCEDK2005/000719

covalently attached t o said oligonucleotide, said LNA
ol i gonucl eoti de having a total,of 12-20
nucl eoti des/ LNA nucl eoti de ana %ogues and conpri sing
the followi ng (sub)sequence: 5 -( MCX) (T x) MeCxAsAst

BRIES DESSRPTICNISH SHMVROKEANIIEK) (¢)-3' (SEQ | D NO. 28),
preferably having a total of 16-20 nucl eoti des/LNA
nucl eoti de anal ogues and conprising the foll ow ng

A first saby) aspgatenfities present MBCxTian MiarAkas tiquid sbaramicewipagepmposition

compl}@%’%ﬁ@(lﬁ o:ﬁgor(u\%EeQ be Q dMue&Qé"@?ﬁ&" E'a@@ﬂhtoﬁbor{u‘éfebﬁdeshavmg a

nate an e anal ogue se| ect r
total Bf B nguimldeE/LNb_r}uHIeatu{ a a\glalggues | RSIRMIGHIOL tﬁa following
(sub)aedueossyt- LNA, snal | letters desi ghate a

deoxynucl eoti de, underline designates either an LNA
nucl eoti de anal ogue as defined above or a
5'-("ERb k) TGABBELAd:9:BUEsE EC) 85 (SERH NPat®s a

phosphorothloate i nk bet ween nei ghbouri ng

Ieotldes/ cl eo | ogues,, an ubscr
preferlfy GRATah B AP AT L o PS8 PESIPS 6 0P merising the
follovah@ &pbizequkrest er | i nk bet ween nei ghbouri ng
nucl eotides/ LNA nucl eoti de anal ogues; and sai d aqueous
" carrier conpr|5|qg a buffer for keeping the pHin the
5" G AN JeAGH BB, CARICTRA(FER/YIDANO] bhi ¢ strength of
20-2000 MM A third aspect of the present invention

wher G T S DB i b s R R TR ST AT p R P g3 -Lon, o
D-thibtLNaA, fitaamaoelNA aad HL By At albhkéleétarsrqi@rgnagﬁm deaxyaucleotide,
undeﬂln'egj‘égyl‘("é&@@élt%@ ahq_\‘(lw}g.lcl%o&@ ﬂald‘gﬁje 12 dgﬁhed above or a

nucl eo nucl eot i de ana ogue g rJ\P ﬁ
deoxymelectifs, &%P?‘F@'W‘éﬁ’jb‘)e%w%%@ osfg)ho k% )lgnk etween nelg bouring
nucl%@@ﬂ@smm@ashagw MeGubxEBint 8" ddsiagras@itNe) a 1)
phoséﬁb?{;tﬂ‘ogtée Ifsarﬁ)(: c}er%lt @Mog{)n(ﬁ%&%_sﬁ&%&\ﬁﬁ&%&@@o?ﬁ@o%éo‘a@es/LNA
nuclegtigy a"r*ﬁ"?%@ﬁrl\wdand a- L- oxy- LNA smal| letters designate

a deoxynucl eoti de, underline designates either an LNA
said %%&P%o%r%lég glfb%l‘?f’ef gqr k@g&ng ovg-hé\tthe range of 4.0-8.5, and
havirgharsiphio sotigtb @f @0120AR nifwt ween nei ghbouri ng

nucl eoti des/ LNA nucl eoti de anal ogues, and subscri pt

"x" designates either a phosphorothiogate |link or a
A se@ﬁgmps{p@pl‘egttg@ PresaRt ipwankie relpies &h%ﬂ'ﬂ'fi r%armaceutlcal composition
comﬂi@ﬂg%&dnﬂ.@éf&%n%b@ﬁdad@raw egHjegite anrdistihe beamLiAe
O|I90Em&tlrje and a C\egsettovl\‘%en%ntnhu%legt.aa(egﬂgn g&m%gigé )rnow? cg\nff\ently

eot

attachggh gcesamcf olgEnudeqtisle] saig, LNA\onp@lhotrﬁm hevingretotal of 1?—1¥@
nucldki8SLMNA hiY&Ridk QRalbBl&t R bR pAsiRG AidASGMAE ¢&lb)sequence:

conposi tion conprising at |east one taxane conpound

and a conjugate in a pharnaceutically acceptable
5'-("t@RY () ¥IC, A8 hict actompimaagGo (s $SEMIP 8D. 28), LNA

ol i gonucl eoti de and at | east one nonnucl eoti de/

non- pol ynucl eoti de nnlety covalently attached to said
prefemblggmm e&tpOe 1652 auqlequidey/ -Yd Audedigeianalorgrs g @mprising the
followil MubPMeqd@rcd® nucl eoti des/ LNA nucl eoti de anal ogues

and conprising the foll ow ng (sub)sequence: 5" -(

MeCx) ( Tx) MeCxAsAst scscsast sgsgs MeCxAx(&x) (c)-3" (SEQ
5'-"eC [7,"RIQA 228 ¢ put efoe el g . crEVE FY IR NDottal  of 16- 20

nucl eoti des/ LNA nucl eoti de anal ogues and conpri si ng

the foll owi ng (sub)sequence: 5 - MCXTX

MeCxAsast scscsast sgsgs
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MeCxAxGxc-3' (SEQ ID NO. 1) wherein capital letters
desi gnate an LNA nucl eoti de anal ogue sel ected from
Wh2@6050731.NA, b- D-thi o-LNA, b-D am no- LNA andPCT/DK2005/000719

S-L-oxy-LNA, small letters designate a

deoxynucl eoti de, underline dezégnates ei ther an LNA

nucl eoti de anal ogue as defi ned above or a

deoxynucl eoti de, subscript "s" designates a
wherglh @sit0 1etied @igRatel WLWI\N@@&dQGhQB@MQId&Q&d from B-D-oxy-LNA, B-
D- thlglﬂﬁkegtd Qr%ﬁﬁ/ LL'N(% %F{J E%g(y agrﬁ%lf%# ang tSéUbg'eCorxlylpl}cleotide,

nat es el er a
undesgpg §B$19ﬁ3c§%ﬁ dthes an LAk ubeetigscnalesiig hbéﬁfrﬂeﬁ@bove or a

deoxyHicle66dd, @tﬁﬁdchbﬂsmuﬁélé}%ésd@p%ﬁh&g%te Wbé‘!ﬁ@ér@h&ﬁlﬁtﬂﬁrmg
ra ane
e e B e e s et SOreaae: FFE o

phosghongibioate livk or @ phasphiesodienterdinkfbetfeh newhbo@fg nicfedfidds/LNA
nucleBBddardRed; K the present invention relates to the

use of an LNA oligonucleotide for the preparation of a

phar maceuti cal conposition for the treatnent a mammal ,
said dquepa dairtatl campéisiigl ﬁmnffeSf;fkeéﬂ:mgPthfeWmthhe Sauhg@ @ﬁhid@é 8, and

. ' LNA ol i gonucl eoti de having a

havmggwq?&égﬁggnggéﬁﬁg %%?&%es/LNA nucl eoti de anal ogues

and conprising the foll ow ng (sub)sequence: 5'-(

A thlrMé ack bf 9%6@92@%&%&&&%@ Hgﬁl%?@&gl@i)féﬁgos'&lor( &E@rlsmg at
east i 530S (07BN 1t o G UEO DB 8 RIRTBCHBEY Tgertabi

carrier haid OVA oligongcléstidb heeingy enotl 0612 20/e@xdotides/LNA nucleotide
| RhpFisi RHUAIR 't’%@s fee3' (SEQ 1D NO. 1)

anaogﬁereln k%ﬁ”tg@%%ettérg S|gnaf§ an LNA nucl eoti de

anal ogue sel ected from b-D oxy-LNA, b- D-thio-LNA
5'-"edyT PP @ cld¥ v gt Ad c-axisENd. NneBl | | etters designate

a deoxynucl eoti de, underline designates either an LNA

nucl eoti de anal ogue as defi ned above or a
whereje oapital ke Gt dedignateLavsidVA piclébsitie dedoqyratetested from B-D-oxy-LNA, B-
D-thid0RRPELBY- %MbQﬁEAeanld'deoQ€lee§}n ?I'e&@rg%gllgﬂgce a deoxynucleot|de,

nucl eoti des/ LNA nucl eoti de ana gues subscrip

underlipe degidnalerfither @ HNR NUEeRifs3HRI9EE AT Beltned PPRYe o
deoxypinols i, cuhsespte's” Heﬁhab@ta\ﬁlﬁspmbmmrnm@atween nelghbouring
nucle%‘d@sﬁ_%x' @%fe’g&%&%@?tén@%u?@ﬁ% Fi’é‘h SeXbPdral n

aspect i nven to the use of
phospéwtc&h'joa“@dmé or émhasné@rﬂdlﬁgéﬁrémlgéﬁme@ﬂ ingighbeuring nuigotides/LNA
nucle@lidediauguentdnde and at | east one

non- nucl eot i de/ non- pol ynucl eoti de noiety covalentiy

attached to said oligonucl eotide, for the preparation
whereifi thae \phammab@beﬁw@ah tiootepesd tangrouhd(s) thde ther G ofignbudeotide in
said IR{FEBLion [sln BRY hga!b@so.4 (B4, suffering from or

susceptible to a cancer disease, said LNA

ol i gonucl eoti de having a total of 12-20
A fouRth G]haﬁiobégéetsaﬁflthﬂ\pmséﬂ\tamér@len a@@ﬂeggcbl@%hmcﬁﬁ’d“ﬂéf EsrhpBition

sub ue
Compf\/lé]&)aglf % %g RSt sc clénas §°ml§9§8(&<a( R Tafeusicallvgegrptable
carrie,[Fajonpgpte ganeiftdinaed an llcl‘iaf\/@lmgn@plecmndalan@fat fe@stxhe non-
nucIeM/Wﬁ?&ﬁﬁfck%é"M@Ie@PEd\ﬂ%naV @kt@@ié@gto @Qg o QMRElestidY said LNA

. e f uence:

olcoryonde u fit st L5278 RRistaVamiqagees posiagyes gy comprising

the follbeingi(sut)sguiutrde: | et t ers desi gnate an LNA nucl eoti de
analogue sel ected from b-D oxy-LNA, b- D-thio-LNA,

) e amino-LNA and a-L-oxy-LNA, small letters designate

5'( ﬁx)ﬂ"ébx?ﬁeféqs‘é‘b?qts@@s ‘GG’ (FESIIBMNA-8)ei t her an LNA
nucl eoti de anal ogue as defi ned above or a
deoxynucl eoti de, subscript "s" designates a
phosphor ot hi oate |ink between nei ghbouri ng
nucl eoti des/ LNA nucl eoti de anal ogues, and subscri pt
"x" designates either a
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phosphorot hi oate Iink or a phosphorodi ester |ink
bet ween nei ghbouri ng nucl eoti des/ LNA nucl eoti de
w@apabosIes. A seventh main aspect of the presePtT/DK2005/000719
invention relates to a nethod of treating a mammal, in
particul ar a human, suffering 4romor susceptible to a
cancer disease, the nethod conprising the step of
adm nistering t o the mammal one or nore
preferabbyr kayingt 4 twadllof 16fguicievidagid@snuafectidé bnadgues and comprising the
followitp{siBfs@Hldregl conposition conprising an LNA
ol 1 gonucl eoti de, said LNA oligonucl eotide having a
total of 12-20 nucl eotides/LNA nucl eoti de anal ogues
5-"*Gnd Gawpidcang ol feAfat-Bo@wiEagp(sob))sequence: 5' - (
MeCx) ( Tx) MeCxAsAst scscsastsgsgs MeCxAx(Gx) (c)-3" (SEQ
ID NO. 28), preferably having a total of 16-20
whergiiy 67 RitsH |egi85y dagnAtecinddWA riisleskide sualesucaretbctaofinm SiDrgxy-LNA, B-

D-thid-0RA f @|D|-QWnBQ_I\(ASeLHa)oS§-%%¢JﬂNR srRal} LeNErs-lae@%ﬁ%te a deox;inucleotlde,

Asa
RS R EE AT S0 o e i
deoxyanglkeotiflee sgb;lcegtt gtldégigyatds-aDplmephdrbihjoale lifk bdtweer_Ndghbouring
nucle&@SﬂWA%cleNf\d@%lﬁuEs, | nef)\%rlgtc'r@ldes%ﬁgé?%“%hé#‘%s' gnate

nucl eot1 de, und er
phOSFﬁaeq'aa ‘ied'@kQﬁé|Paawoa@'ea@r|“ﬂ%>aeta\t?60@e@hbwmg nucleotldes/LNA
nucleat@amalogbentande, subscript "s" designates a
phosphor ot hi oate |ink between nei ghbouri ng
nucl eoti des/ LNA nucl eoti de anal ogues, and subscri pt
whereiry thequejghfriatie betaiep gre taxgrirosopionund(s) aad thel LiNAkoligpnwleotide part
of theldoafRBEY IAdhRSbRbositisKis e EHEBAgH 6 SRy R iKY
nucl eoti des/ LNA nucl eoti de anal ogues. An eighth main
aspect of the present invention relates to a nethod of
A fiftht meiataspert af trenpradent invepddnt reitdsato the headiyn INA él@bhmﬂeotlde for
th n% QTG of t t
ep B rll Sf)néjﬁﬁﬁma'cgjtgal %09153519%51@%?&?%% %{:ﬁ nl:nlaq'mgel I|n paﬁ%cular a
humaw%ﬁfﬁw@g frﬁ@r%rpﬁéla%eip %JPI’C?aéﬁ'ﬁ‘@éldisﬁésedé@ééNéfO“aOFﬂJlCEGQ'tlde having a
total gihar IeEddotiaad/ LIS APSEItide @Ral6 QAR dnSli OB pAsiA S Bhe @A ing
S gqgonjugate consi sting of an LNA oligonucl eoti de
(sub) gg C
| east one non-nucl eoti de/ non-pol ynucl eoti de
nnlety covalently attached to said oligonucl eoti de,
5- ("G 31h VA AL d 900y G "@@&\ (@e) bayi 8o an . 3lg) of 12-20
nucl eot | estN& nucl eot I e anal ogues and conpri sing
the foll ow ng (sub)sequence 5 -(
prefer?hl@h)a(n’rﬁg)a%@KéS]f.‘EDSglﬁﬂéﬁfﬁbgﬁgﬂg&‘nuﬁ@@b@(&l r?lo)fgégz %r;}d cdmiPE@ng the
;E) referably having a total o
ﬁMonggF&@? s?fNA nucl eoti de anal ogues and conpri si ng
the foll owi ng (sub)sequence: 5 - MCXTX
5- Megm@gasta@&@s?% £83095 (YESIHNSG)3 (SEQ 1D NO 1)
wherein capit letters deS|gnate an LNA nucl eoti de
anal ogue sel ected from b-D oxy-LNA, b- D-thio-LNA
whereln @piali Iatberk MAsigmate an LNAXYiclkdifie sHaRdgle kaibtted FrofeSDIBALINA, B-
D- thloaLl\gke%XU% h@QNAQRd aLL”SLéV Lﬂﬂ%g%ﬁ%%geﬁl? Egsslgn%lté A %reo%nuléleotlde,

anal ogue as 'd
U—nd—e”%oqa?wuewewtth%rean INfusteopele a@alog}@sasgieaﬂ@ga@ve ora
deoxyplsside) ibbérat e delsigkal{égb‘/b‘ﬁ%bh@%tglhbt@qfnkggtwegn nelghtbourlng
n cl eoti de anal Qg an scrip
nUCIeo'[E'Hg/ g'gé |n98(§’<é i P PRET 5”‘85‘6‘?%‘& gt ﬁ?%laéesl FHR" Br a
phosP'b‘?f@'é‘ﬂﬂ%? b'@H @SQ Emosbhmdlbﬁemeﬁweghhmghhongng nucleotides/LNA
nuclectid€ bRAb RS/ LNA nucl eoti de anal ogues. A ninth nain
aspect of the present invention relates to a kit
conprising (a) a first conponent containing one or
nore injectable solution doses of an LNA
ol i gonucl eoti de, and (b) a second conponent contai ni ng
one or nore injectable solutions of one or nore taxane
conpounds; wherei n said LNA ol i gonucl eoti de having a
total of 12-20 nucl eotides/LNA nucl eoti de anal ogues
and conprising the follow ng (sub)sequence:
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5" -( MeCx) (Tx) MeCxAsAst scscsast sgsgs MeCxAx(&x) (c) -3
(SEQ I D NO 28), preferably having a total of 16-20
woewbestsrdes/ LNA nucl eoti de anal ogues and conpPCEDKQ005/000719
the followi ng (sub)sequence: 5 - MeCxTx MeCxAsast
scscsast sgsgs MeC AxG c-3' (SEQ ID NO. 1) wherein
capital letters designate an LNA nucl eoti de anal ogue
sel ected from b-D oxy-LNA, b- D-thio-LNA,
A sixth-mpip #ppaRst PNAeameseat InventjonLrilatessmihé useedfteercdjudesd, gaidtconjugate

cons@tur@&@éﬁ NWAl fiebh HdfeotiHOIRY b 1BSst dRS hBRRALBS oy MG p&WhUcl¥Btide

mmetd x% lﬂ?’l %&Cﬂ%goggq%gl%opgéléogge fgggr;/egwg{aggtlg of a pharmaceutical
comppsitepfeo ting treaiatent hinmmbal) wgeanticudtrghi.oner, Iagffermg from or
susceﬁHEIEQ@E'cg&i’r ldl!éaébu%ﬁ%h%ﬁ%@gﬁ%gﬁéﬁfﬁavu%@ o%éﬁ ?‘iE'z%t

esignates either a oat
nuclepgiics [Fotie Analogties Bed feBRTSHE @ﬁtﬁ@)lﬂwrm@(sub)sequence
nucl eoti des/ LNA nucl eoti de anal ogues; and wherein the

SRRk e T B R AT he Bt

| east one LNA oligonucl eotide in one solution does of

prefefaBfy Hca'vrn%ta ©RARPRED H@leb%e@ﬂ%ﬁlﬁﬁ%@h@{ ar?aQog]ueE gm} &'ﬁprlﬁlg the

oll mai n aspect of the invention relates to
° OW&ﬂ‘r%F'?)é?%”E%t) a first conponent containing an LNA
ol i gonucl eotide in solid form and (b) a second
57.Me CPRRO i b t| on adapted for
recoﬁgtg:g%tﬁ% éfa EER% @3 Ebe[h on r suspensi on) of

said LNA oli gonucl eotl de wherein said LNA

whereM Eé]ﬁ’c@“l@ft@r%tde%%ngt@vénngm%dc%t)%e %alég%e?sglected from B-D-oxy-LNA, B-

D-thi nH@ oLi des/ cl eotide anal ogues and conpri Sing
¢ R TN e (‘\sqﬂl )Os'eaﬁ’éh'&%’ srgall |gtters de5|gnate a deoxynucleotlde,

underfitee g s{diajeveBhAs A t 84 sodaside @agieg M@(dbf(n@()ab@)ec& a (SEQ
deoxﬁn@cl@@dezﬁbsc@ﬁt&geﬁ%@drbéte!ggnvﬁr%gplforgtﬂ dle Iﬂfk bebwah nel%hbourmg

cleotid LNA nucl'eot|
nucleqtidesALYA NYfIeAYCY AN oses; Aed cbscript ‘%"@easwwtl‘teggsg C
phospberSthi¢HEEGhk br BiPhoshhehwiegten liglapétivabn heilghBding @stigsRles/LNA

, eoti de anal ogue sel ected from b-D oxy- LNA,
nuce%@eé%ﬁggng\lA b- D-am no- LNA and a-L-oxy-LNA, small

| etters designate a deoxynucl eotide, underline

A sev@iﬁﬁ |nﬂar}abﬁ>%c@éftth§rbré@ntlﬂh%n@|%|r<99tte’s g@a ﬂﬁ%ﬁ&ﬂ&ﬁr&%ng a mammal, in

i | o%fe or _.a deoxynucl eoti d scr||?
partifig BH%‘F@S R EBMOGLHEBHPIE £ P RNI5E ClREwS: the method comprising
the stew pigdTinG nistening o theembmdes bhd\ér Mo taoitapdietica MR EBEHes doRB @f a first

pharn?&ldgﬁféﬁf J&npoﬁmog%ﬁﬂngﬂ % n ENA B%{on@cl?&%sephg& (IZF\IE k())P%En%cleotlde

or a nei

haV'”%é‘Pté'o‘f |1&e£9 mé@qtilae%wb Pu@e%mla@@e@@es B cempnsmg the followmg
(sub)deb iR PTI ON OF THE FI GURES Figure 1 shows stability of

SEQ ID NO 2 in human and nouse plasma conpared to

" control SEQ ID NO. 25. The oligonucl eoti des were

5-("GHT D KAt R0IMF CAHEN)r HI(FBRID AIO. 2B for 0-, 1-,

2-, 4-, 24-, 48 or 96-hours. No degradation pr oducts

of SEQ I D NO. can be detected even after 96 hours
prefergply §aYing 4 totgl %f theP nudediides/Hig areegtiesmalegusiang emprising the
followipp @éub)seqdemer: r eqgul ation in SEQ ID NO. 2 transfected

15PC3 prostate cancer cells. 15PC3 cells were
e trMansfected with 1, 10, and 25 nMSEQ ID NO. 2 and
5-"Cdn aF%sae@Cs&?ststgkgféeﬁfﬁxﬁicﬁ 18EQ PANg&nd) 48 hours for

Survivin protein down-regulation by Western bl otting.

h ,SECgJ?? NO. 2 or nock transfected cells were harvested
wherei (4PI [T designataan NG inHClpotistednalog e pledp & frome P-axy-LNA, B-
D-thioghNét, @ P amirso- LA Bk bi{Ledxgel.NATis@idn GetePs 8&MMMate a deoxynucleotide,

quantification of Survivin protein using ELISA after
treatnment of 15 PC3 cells with SEQ ID NO 2 conpared
to the negative control SEQ ID NO 24 and nock treated

for 24



hours. 15PC3 cells were transfected with SEQ ID NO 2
at four concentrations ranging fromO0.04-5 nMor the
woegasore2z control SEQ ID NO 24 at 5 nM Fi gur BCREBK2005/000719

shows the expression of the 3 different isoforns of

Survivin mRNA (Survivin full kength, Survivin2B and

Survivin Dex3) in 15PC3 cells after treatnent with 5

nM SEQ ID NO 2, conpared to 5 nMSEQ ID NO 24 or
underiinendesighxtes esiséram INA moYautitic sealodue dstrefiespaiBysioon of
deoxy%@ﬂd@%bﬁ&lp@t‘%&@nﬂég%%@s&forcttﬂ%aiﬁ)mk %%Mé%ﬂ HN%hBBlﬁflng

reat ed I S evident
"UC'eqt@e%(b‘N% HEeQiRmrplogLtafRd arisciRipKe Q%%‘H‘at%so"f‘ Fﬁé of
phospherothtoaBel ik st axphashesrediesteh enkniegaten/eeigitouriod nGHedtide§ILNA
| 2 not. Figure 3 shows Apoptosis neasured as
“”CG‘MSSC%% L%{?\spase 3/7 activity follow ng 13-72 hours
treatnent with SEQID NO 2 in 15PC3 cells. 15PC3

An eighel hSinRpéct o @'fésﬁr@é‘éneﬂw‘éhtﬁéh ekfd ﬂa aN@eth%def tieB®hg a mammal, in

pa"““@% %ﬁ%’f‘?’éﬁ”%ﬁ%”gr%?fa %?j”?ﬁegi?ﬁ‘%g‘éé i‘jtfehfé)lse?—s& thei Aekhed FyRPrising
the st¢soffrdeseistesdd tethatmaremabommakmers therapeutigblhveeffactive ddreeef a first
pharnia@éiﬁﬁ?l%%%snﬁ&rp%rhm%a chﬁ@ga%é %Maﬂj@@ﬁé‘ &‘)‘hb|9@ndf Sf an LNA

ented on each ure 4 shows treat
°"9°”@€F‘Pt§e\ﬁ|”8 At @?aﬁtl\ﬂ'@r”‘%”% %‘é%%” poRléﬂ‘ucieqt'Qad%o'?% CB\S%%'“'V
attachde pe salé nligonncleattdep said LN& aligonualedtidealt avirgpoiattal oif 42-20
T .
e o Byt P R B Bt e
negati ve control oligonucleotide SEQ ID NO. 24 do not
5"-("ENAYCT ARLRIQR G, " BUES (O-B Itowe 1PN Epr ati on of
15PC3 prostate cancer cells after treatnment with SEQ
ID NO 2 for 13-72 hours after transfection. 15PC3
preferglgdy lhaving p ¢othl ek 2@ hedeatide$y LISEQuUEIEDtNE. andlognesaamegatprigidg the
onucleotide, SEQID NO 24 at 0.2, 1, 5,
fonowggra%%bgéef%ﬁ%M The rel ative nunber of viable cells,
conpared to untreated nock cells is shown. Data
5-"ecaetcyent.d.EomgldireA GRraepsEdenoexperi nents. The
standard deviation is presented on each bar. SEQ ID
NO. 2 leads to a dose dependent i nhibition of
wherejir @lpitéldetéars desigiete easNAmeclpetifktanatvgueptledtd B8BM B-D-N@-LNA, B-
D- th.oZL‘NAQ‘BeLS aﬂ%o LA 94 &- L6&<ySDW’%nén¢éiEéP§H§sl ?é%@&y%ﬁcleotlde

i nduced Caspase 3/ 7 acti VI ty f hour s
underline(&sigapes Gt agééjﬁ HogeLid %Qna@@ aSrﬁERm @bo(y@ %faxol in

deoxydbdRGBIdpr b taipe " alreighatee b iphospbBetdtsiosterliak breatea theighbburing

y o) 9
nucledtdbolBla Ptk e Chetp s spd 6 kit <165 T SM68 Do
phosphrethinsse linksonapliasplorogigstar [IMdRrtvpIhneighhor e AY@eptides/LNA
nucledtidk @hal¥guds0 nock as nmean val ue. The conbi nati on of SEQ
ID NO 2 with Taxol shows a clear additive effect on
the induction of apoptosis after both 48 hours and 72
A ninth mairsaspettnfitee fBsefiomsn8an vélsties tarikkid cemprigssi on i n
15PC3 cells after 24 hours and 48 hours of treatnent
wth 2 nMSEQI D NO 2 or 2 nMSEQ ID NO 2 conbi ned
(2) 2 fifpl PMIRCARN L RARBINING=X st @s@P@nniegtaaﬁéQwe@ dpsespber LNA
oligono€@¢dtelej sed to the expression of GAPDH and related to
the expression |level in Mdck (0.1% DMSO) treated
cells. Survivin nRNA is found to be downregul ated in
(b) a dsger canermnemiriontdtieglahesr mn injectablersotutivepoi antesorFigatexane
Comp&§d§hov\rs Survivin nRNA and Bcl -2 nRNA expression in 15
PC3 cells after 24 hours of treatnent with 10 nM SEQ
ID NO. 26 (Bcl-2 specific), 10 nMSEQ ID NO 2, 10 nM
control SEQ ID NO 24, 10 nMSEQ I D NO. 27 (Negative
control to SEQ ID NO. 26) or conbinations of 10 nM of
each the oligonucleotides. Al expression is anal ysed
by gPCR, nornalised to the expressi on GAPDH and
related to the expression level in nock treated cells.
SEQ ID NO. 26 is Bcl-2 specific and does not have any
effect on SurV| VI n, nelther as SI ngI e agent nor |n

Y L oy o P~ T~
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15PC3 cells treated likewise with to 10 nMthe
negative control SEQ ID NO 24. This assay shows the
wa@ p@eiosi7e2 ef fect of SEQ ID NO 2 al one and i n PCT/DK2005/000719
conmbination with Taxol. Cell fractions are increasing
in the G or even 4 phase when the cell cycle is
arrested. Cells treated with SEQID NO 2 are arrested
in the cell cycle leading to GlL: & ratios of 1: 1
whereinegaglINAl ol oREcl¢atidaeking rdattabdf, 12vB@ necleotidas/LNA guitiegtide
bS] ct on the cell cycle.
analo asgf@(lg%nm ndedgh\?m@h Sgéﬁggﬁ%ﬁnE§l eads to further
arrest seen as GL: & ratio of 1:3. Figure 8 shows the
5'-("e@ STV C0A LIt @ e d,08° A, (SBQR)D (S I2NANd8BEQ 1D NO. 2 in
conbi nation wth Taxol. The conpounds were given in
two different dose schedules (A and B) as outlined in
preferglie hpyogp tpfahef 16020 pyrbectidge/kEA nTElpeide apaiogues anedivEIArising the
following (8@88qdshddg bot h schedul es by conparing groups
receiving both SEQ 1D NO 2 conbined with Taxol after
27 days to those of single agent treatnent or saline
5'-Mec(mitici)a t.EEgityoes SCHBWS3 ( BRQUD Nendd ysi s, reduced | evel s
of both mRNA and Survivin protein is shown after
intratunoural injections of SEQID NO 2. Saline or 25
wherejpggapiialdeiters Besignate apaNA giuglestids anatpgye ceectad froBy Riffegxy-LNA, B-
D-thiok INA, Bt DIERHIRd- LwNeﬁd é- m@e,klswA $amnh¢tf@s vesgrizes & aeomauddotide,

underlgguéqsélga]%\%g'é ars’atn ITCN/% l?ucbefo% gur %an%que as aoe\fvﬁec} hogos\’/%a?taent of
deoxysyrsmmcsws@m& hsé’rvtesugo@t@s adi mgsmr@mnw l@k betwgienmepBgouring
nucled?*dg/ﬁﬂﬁ‘AuélQJtméla‘ﬂ%io@ﬂ@s ahd §ﬁ@cxlu@ ‘Wdes?gna%@t‘h@lf ¥

animals (R) untre
phosopyaf astey PP oS0 60 Biieh S ttuee Pefh N 6o Blr g nA
nucledtide ahalegus; afkd gure 10B shows the sane as 10A but in

ki dney instead of |iver. DETAILED DESCRI PTI ON OF THE

I NVENTI ON The present inventors have realised that LNA
whereg] thgovRiaiTt seid RiWedT the a8 frast pRectaxpRAsEOMEREHNH i one solution of the

secon@ Hél’ﬁ djrfe'nﬂ grhd/tleﬁ?iﬂqjea@f SREINA SI%OWFéIéSbtfd@SIﬁJSﬁé %dll(mon does o; the first
| on O | oNn O urvi vi n y neans o
Compqé'ﬁn&aﬁtm ng HICS ?£§%§E$§%%SAS it will be clear fromthe

exanpl es, LNA oligonucl eotides of this specific class
A tentgehé E%gpe%heme%ehﬁorp@m%ma RE c¥hbiifpxane compounds)
I nhibit the expression of Survivin thereby | eading to
reduction or inhibition of tunmour devel opnent in vivo.
(a) a firlB€cdritdneht @atHiGhe ol LUR sligesekbitdinReliefomasid
represented by the powerful LNA oligonucleotide SEQ ID
NO. 2 targeting Survivin. This conpound is superior t
(b) a secontheympdianiptantaimog b etuifdiesolytincsiapted f@uneodnskingionfiNA.
dissol RRASH £dpdM¥ioh HBCdal PINH ol fBREcIHE; Such as
apopt osi si hducti on and prollferatlon i nhibition. Al so,
the SEQID NO 2 |lead candidate is potent in
whereflOg¥id Lieg dligtihuaigotRarnavivigra 15EINAF amao prueiketidesiLNA nucleotide

ol LSS AT R BRestal s LT, 1 1

conmbi nation with Taxol superior conpared to other LNA
r.(Me@h 1610608 d Sles.gi"rc auehy (o thcm) -8h overvi ew of
> %gg)i@gwelp‘teﬁ)d ofgtég obt E'l;l(l hx? ?Jgr % ﬁ% 2 as well as
SEQ ID NO. 23, SEQ | D NO 22, and SEQIDNO. 21 is
preferabig\waving alxaipi £-24 nudiegtides/ LMA\NDickeatiiEgirafdgusd arttl @8nprising the
' Qw Survivin reduction in tunours of single
fonowggg(g%ﬂ%g‘@aﬁ%d mce | eading to tunour growth inhibition
when used in conbination wth chenotherapeutic drugs.
5r-MeclT teci Sa b RO aftld el A BB - ¥ sRQUDMSG Ol i gonucl eot i de
targetlng Survivin shows an effect in combination with
Taxol in vivo. The In vivo efficacy testing was
conduct ed usi ng the human nouse prostate cancer
xenograft nodel PC3. Mreover, SEQ ID NO 2 has a good
t oxi col ogy profile, and no notable clinical signs were
found |n an i.v. MTD st udy |n cynorml gus rmnkeys LNA

L — - .
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MeCxAX(G )(c)-3" (SEQ ID NO 28), preferably having a
total of 16-20 nucl eotides/LNA nucl eoti de anal ogues
wa@paeomTp2 i sing the foll ow ng (sub)sequence: 5PET/NEEF000719

MeCxAsast scscsast sgsgs MeCxAxGxe-3" (SEQ ID NO 1)

wherein capital letters desiggate an LNA nucl eoti de

anal ogue sel ected from b-D oxy-LNA, b- D-thio-LNA,

b- D-am no- LNA and a-L-oxy-LNA, small letters designate
wheretn Wﬁxlylmﬂmsei@tligdiﬁe anndamucleetidd arejoghve Gelactdd @Gpm B-D-oxy-LNA, B-
D- thlo—ﬁ\fA %néta%*ﬁng'mﬁ%ﬁd an LA LRt aEe s RS RALE d@@xynucleotlde,

bove or eoxy nucl eoti de; subscrlop
underfiRasdesianptes e&h&h@s%w&ﬂ%ﬁt gafRalpgyRAsAaTinedabove or 3
deoxyR&di€dtide uﬁub@gv.mug'i @Bidndes /am%smmémmbtajmkmahmuwhbamﬂﬂg

nuclecistldg%%lh%hcle ide %‘f‘a'lo%g ?d @L*J&ﬁﬁt “?{”BQQ n ey Qtrﬁtgat e

ner ghbouri ng
phospherstteéentp delsptmhmp@p@dters@é "@Iﬁb?twge@gelgbwﬂm@P@'e?tr?és/ LNA
nucledtidelBafobde. units in bracket (i.e. ( C), (Tx), (&)
and (c)) each represent an optional unit.The terms
"LNA ol i gonucl eoti de defined herein", "LNA

I%'\‘%:onucl eotide according to the i nvention”, and the
BRIEF PESCRIFUPE O THE HISURERA ol i gonucl eoti de” defi ned
above, cf. SEQ ID NOS. 1 and 28, as well as the

di al
FlgUl‘G]‘ ﬂbo I gtr th %gb&m Lf[\\%\h‘é{ﬁ? R ?qﬁdﬂg a|§Fn% cogﬁg’ncerd tQ %gntrol
SEQ IQG‘IQ;CZSedI'hé pmnbclgot@ifey M@mncwa@ct #i 20 mmonqgntmatéﬂﬁS@éBszor 0-,

1-, 2-aRd 7a- M@W?b%urs-rmsc@gmaatléd BdBME bestd de nanalagbesletected
are illustrated in the followng figure: xy-LNA

even aftgr SRRPUFRAIGTIOP LT ﬁ't@réﬁréji"bnat es a nucl eobase, i.e.
ei ther adenine (A), cytosine (C, thymne (T), guanine

Figurel(:{ﬁ sho%s §(E‘S|0>ﬁl prg%ﬁnoéd Cre %M%g%n II'F @é? L@ ﬁObZ la:a"i\gﬁemd s e 3

tituent or rogen on erln nitro
prostaie @mceRcﬁﬁy 15RC3cells Wé"el'f\yﬁl‘sfﬁﬁﬂﬁj W'fﬁéf‘hw ang y]M SIB(?ER))?IP 2 and
analy&%ﬂa&)ﬂmep@trﬁs 12,004 sFy4d IR £/ Sunavih ipRdteib @oanfragubticonal Western

bmt“’%q%légg{&e%&a? gre @ga‘godl rd’oc%%ﬂ%%ﬁ%ro%\éaegid %_%%red fo[ﬁxrvwm

proteiaretptesSomnBahra-Ariiain wachamewmd errbodl ment, the LNA

nucl eoti de anal ogues are sel ected from b- D- oxy- LNA and
oo S S RS AU S Faoment o 15 73 cls
with SECDIDND: £ Némed to sechdgetied oyntitohBEQ &P MO, R4 @hd otdck éteated for 24
hoursnE% ﬁellg vg?eoﬁxmf?c?éaew&f? gE%'IBW)Z é‘f:rfblﬁr é@h&éﬁ@rah%n@t@ﬂgﬁg from

nber one carbon atomto one of
0.04- ﬁlni"'r‘éfg:éﬁﬁegatb’&é‘égtr%ic%ﬂ ReN@-Ag4 atcy lsi ne (O, thym ne
(T), uracil (U or guanine (G, and which is bonded

rours, AC AHRER 15 P Bier o b RBar BT ol ELpEre g curviin ARAR(SUAA rul
lengtiplRsyitio2Bahi Satwivigkex3pin IGPE3 (cell)bardraatroentSED § DMNKGBR ID NO. 2,
compgt%dh:@% M SE%QétNdL%4W%&Qt Exdpedslehs HWa@@éd @&he expression of

anal ogues Is it preferred that the
AP AR B89 o5 Ehd BEETESI98 TS Bes SR8 ent thar

SEQ mnumcb eDtsi dhte @Nddvwogregsiatd 41l o@rdssediisaforras of lemsan Survivin, whereas
ge anal ogues. The LNA
the ne 'Vg%'l(\:gogﬁﬁ g{%sw Lﬁ%é above may - in addition to
the (sub) sequence SEQ ID NO. 28 - conprise 1-4

anur@g@hBWQﬂﬁéptﬁﬁé: h’%@&]ré@% ﬁadée@r(iakblﬁsemm |a@t|(N|ﬂ.yd”Sllowmg 13-72 hours
u | L.on eo
wearigninitySeq DAY g BT IR L5t 280 MR EBEI g vl 1o o 2

or thé yepatiaé Icg/r;trdlhsEQ_NANOL pgoative eotdedtratiens rangiog frbmdf.2-100 nM. Fold
induction & % e&rnte"og e?-a?we {)l-rrlzék tg%m%'ﬁ k/ﬁgé ke SthkdAR B eh 8t Beriments.

ana ues era e LNA ol igonucl eotide has a

The sﬁndar daviation jppregenied R €A bPS, or 15-18, or 16-18, or
14-17, or 15-17, or 16-17, nucleotides/LNA nucl eotide
anal ogues. Most preferably, the LNA oligonucleotide is
a compound of the sequence SEQ ID NO 28, i.e. the LNA
ol i gonucl eotide has a total of 14-16 nucl eoti des/LNA
nucl eoti de anal ogues, e.g. 14 nucl eot| des/ LNA

o . o o o o S . - .
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(providing a 14-ner) or (ii) where (&) is present and
where (c) is absent (providing a 15- ner), or (iii)
wob@easeT3bot h of (Gx) (C) are present (providi nBCEDK2005/000719

16-mer). Another nore preferred variant is the one
where (&) (C) in the 3'-end ape present and (i) where
( &X)(Tx) in the 5 -end are absent (providing a
14-mer) or (ii) where (Tx) is present and where ( Cx)

Figurd 4 stalaserdatriapiitoafi HELagelss B SreM)or 28mMegR® IdICe 2geatsdp degk

T e in stainin
depenﬁEF‘PcQHaJEE‘Gﬁ 8# %r%&% %Maﬁﬂr'?gs (‘néé%uﬂ A bﬁ/h\%né( &OELTEPI staining

present an
analy e g ot %oraetmf‘ﬁéhej sarg f-‘lﬁ‘c?’étéaﬁ\é?&f G soRP RGN plfggucectide
SEQ IDMNG. 94 dotnot sndue€bpspredds.t hat Cx desi gnates an LNA

nucl eoti de anal ogue. Thus, all of Cx, A and G nmay

represent an LNA nucl eoti de anal ogue, or 6Cx may
Figurer & praesaamolifaraien vf hSRI3cypstalke GARERT Ae%m‘te@tfeamr&m Bs2FR ID NO. 2

for 13870 hdWs BR&! k8 oRNAIPRY UBIIs vRdrE trahbrect efitBrSEgdID NO. 2 or a

(sub SE QL / ,
negatiyEEPHT IR BtR: SB0 IS Rt 2o abi SR ™haps Ftive
numbarbafwiabieagells, ¢om et toi Lmllretatﬁdtrh@ck(chﬁbDSsSéq\M@rQ@a gexygs[irom three
mdepé\@eptlexpe RIERLS., g!’ﬁ‘e dafa@ddicliboapk ppéé‘éh&‘a@tdnde%%h %Qld/S@Q oNo. 2

leads g @ pgﬁ%ic;lqﬂ)ggc?enrguﬂﬁtﬂg& g_fl S‘Qlﬁgrr@%olg?vhgrreaggﬁ III%%HYG control SEQ ID NO.

24 dods Agtoxynucl eoti des. Thus typically, the LNA
ol i gonucl eotide has a total of 16-20 nucl eoti des/LNA
nucl eoti de anal ogues. Preferably, the LNA
FigureobA gomscinootdsiteneresres asgodicedCagmsa §/7 adivhy fdlowing ds-72 hours

treathéntl«ﬁ’ch]gEQ HRbess '%fd—ﬁﬁnf&'% 8l %ﬁﬁ’@@'p@@ﬂ&é .caMs tells. Cells
un

were Frﬁ%tegr abl@?ﬁ:&@ﬁ %%bﬁ)\l@oﬁgz%ogﬁé Ié%q % atL d GO |oan|th Taxol

(10 nM@ldrgon lnml),e@tLP/dBMEaswa used a$ veficld.GFokLiot easion depreseted relative to
mock%g SAVLAR. ARl BN BSion oftSEbSIDr?\% eﬂwftlh@&xo‘f’ QW@@%ddltlve

scscsast sgsgs
effectsqmﬁﬁéq'u‘éﬁ%‘ 9isaé>§f>t°§'é§é‘§é§?t§g‘§g*§”f\?e@do?z @E{j ] D NO 1

are indicated as fully phosphorothiol ated, cf.

thurepgglsléorwsp%.lrva m@h%%?&r%gm lphl%{)t? cQI%taft%*"l bh ?‘xrcmrlsya]nd 48 hours of

P'eved e,” and
treatrhems withf 2 tHSEGHIBSNAO? ot RindaFER 10 NRs2 ﬁ@@?blbéd w@bllﬂa@d’aw

Expre9§ B‘r?fs a'tn'aﬂlgéj by HP@-’@rﬁohﬁHﬂis@H t@ﬂ@se&liiﬂars?@h epGARPDH Fﬁ&tKSelatEd to the
hout sever o n sta he

expreawrg@wa‘d'r R5Eks E%X%r‘ﬂﬂg@ fedad 3%%: g\ﬁw&"m&hé feung 59 pg g0 Bobn-

regularbd trhisotp hesphentsthédodseant iah kstheineepoayps aced by, e.g.,

phosphorodi ester links also fall within the intended
scope of the present invention. Illustrative exanple

FigurepC shaws Suivixin mBYA 288 dgkh FENAFPLIssion i NoBC3 sdlsakgr 24 hours of
treatrAét v@ﬁ@.d M NEB. 10283 02d (Ect—ﬂ@péd‘flc']';afd &M BEQTam@ 21 10 dAM\éontrol

| NOQ. S
sea 8 W82 3550, LS TRR0 Ly SRS 38 s2Q o 0R5 9 PEsh o
of 10 MivcofreatiClhesiigbnecieptides; MY@@‘N@!SSF]OIBISfanALygeCBbﬂquR; normalised to the
exprelyggnr Nﬁ%@%ﬁ& $&§&8Q§Et§e9§;@>$es@%@4‘é$‘ér B m&k&ré’atéd &né SEQ ID NO 26 is
ast ecscsast sge - 8-2-

Bel-2 e s SOSROIeATa A oG TR Uns GRS o€ 3glegogniny ig
comblnaNéththE%dsbﬁﬁSﬂms(BﬁgSIg NZe CAgs GEQ3ID, N@.- B) 2SBQ 8 NO. 2 is a
stroné R;gptgsTs @%@ﬁ%&@&é@ﬁe&?&?%@rv él—% exére%s@n elﬂﬂe9a§smgle

ast sgs
agent\cip caybigation with control compounds (SgQ () NO 24 or SEQ ID NO 27)

Figure 7A and 7B shows cell cycle analysis in 15 PC3 cells treated with SEQ ID NO. 2 and
Taxol. 15PC3 cells were transfected with 2nM of SEQ ID NO.2 and exposed to either 10 nM of
Taxol (in 0.1% DMSO) or vehicle (0.1% DMSO). Cells were stained with Propidium Iodide and
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MeCa sAa sastscecsb stegsgbh MeC eAa sGa ec-3' 4-8-3-1
12 4-8-3-1 13 5' - MeCar MeCaAa eaet scecsastegsgs Mes
WOABa/051038" 4-8-3-1 14 5' - MeCar MeCaAa sae  PCT/DK2005/000719
t scscsast sgeg5 MeCaAaGac-3' 4-8-3-1 15 5 - eC sr s MeC
sas cscs s sgs s MeC s \ sbfsyp3' 4-8-2-2 16 5 -c s s
SAa ct gt a MeC aAa !0"j:-3" 1-3-8-3-1 17 5' - MeCar
MeCaAa east scecsaet egsge MeCaAagec-3' 4-8-2-2 18
analysed by FRadeGar24 haet 208 @emuwe@srmmewts@ 718) 24 hours compared

15PC31ce:ﬁs g*eg’ceajsl&&v §e8wmp/g§§g ﬁ/%tc%ﬁﬁ*éﬂsﬁj BO86S24. This assay

CaAa eaet sch5csaste 9
showsyjis Spatisitgct of 50PN, 7 ﬁlomn%mlcorftbmmw' thekapcgl Seif fractions
are indraédiftoiutthe GREF 20&n B4 phaeswigmathe calhcyriels axrgstiellACells treated with

SEQ IBP{{d %Oatré gﬁe&?é‘} Oﬁx‘é el ch%} %éé!m@%“?sm . SHRAbS6f { Etve?sus 160,25 in

wever, denot
mock tfﬁételi'l\w“ﬁa@ﬂ fé‘@tﬂeéét'\@rféﬂﬁgh%'fq . %\4 hag neneffisé P@é'ﬂ? el CYC'e

Taxol 261AbiIAEHRIth B8EQ-10XN0.LNAYds BITBtther #EdsEicentRB GBI 1:3,
deoxynucl eoti de, subscript "s" designates a
phosphorot hi oate |ink between nei ghbouri ng

Figurerfistiaastthel #svikd\broperdies of B8R IRNEL. Bud SEQAIRIN®02 Budpstiington with

Taxol. bﬁte%ﬁ]'ﬂou RO YR %h Wﬁlﬁ@khgﬁ&le%%dﬂj%l(ﬁ%kj as outlined in

anal ogues desi gnates hor odi est er I nk
the 'owwa@ehﬁﬁaﬁﬂweawﬂ@urnwwwre@ﬂ('%e)seev NSIR8 PPYIhgdles by
compamaatbupsnt&iviidiBoth I$EQUID JON2Ichredibediwitle Taypr iafeis2Adays to those of

e fromthe group consisting of
S'“g'e(saé%?q%eﬁ\@“ oer29%&'%3.e &'i‘%i% 6, 7, 8, 9, 10, 11, 12, 13,
14, 15, 16, 17, 18, 19, and 20 in particular fron1the
Flgureg§ E’MﬁvsGtQMS!JlsédaﬂleOf‘edﬁE@I Il NeBhotB mRNA dnd Surviin Enoteaa lS shown

afer ooy fe iFmoGe Peet e MPor SHESGY GO Lh L OHprfE gt ves siven

times SHQUINVDIUNGS. intr&umBral dyvers? weeks? Sa@plirgy waperfotmed 24 hp@rs after last
dose. 14, 15, 16, 17, 18, 19, and 20, in particular fromthe
group consisting of SEQID NCS. 2, 3, 4, 5 6, 7, 8,
9, and 10.1 n a currently nost preferred enbodi nent,
Figurd 103 dHdfs @hd gomertlor 8EQAD N ITDIRilis@Softdi@omolgus primates after systemic

treatment according to Example 19 with PBS buffered formulations of SEQ ID NO. 2.
Recovery animals (R) were left untreated for 4 weeks and show that SEQ ID NO. 2 was
detectable after this period in the tissue.

Figure 10B shows the same as 10A but in kidney instead of liver.

DETAILED DESCRIPTION OF THE INVENTION

The present inventors have realised that LNA oligonucleotides of a specific class exhibit
surprisingly good properties with respect to inhibition of the expression of Survivin by means
of an anti-sense mechanism. As it will be clear from the examples, LNA oligonucleotides of
this specific class (either alone or in combination with taxane compounds) inhibit the
expression of Survivin thereby leading to reduction or inhibition of tumour development in

vivo.

The LNA oligonucleotides described herein are represented by the powerful LNA
oligonucleotide SEQ ID NO. 2 targeting Survivin. This compound is superior to other LNA
oligonucletides targeting Surviving mRNA measured by functional read outs such as apoptosis
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(sub)sequence SEQ ID NO 2. Even nore preferably, the
LNA ol i gonucl eotide is the conmpound with SEQ ID NO. 2.
woe@pasEs: on of the LNA oligonucl eoti des The LINAT/DK2005/000719

nucl eoti de anal ogue buil di ng bl ocks (b-D- oxy-LNA,
b- D-t hi 0o- LNA, b-D-am no-LNA and a-L-oxy-LNA) can be
prepared foll ow ng published procedures and references
cited therein, see, e.g., WO 03/095467 Al; D. S.

inductee ded peslifer@lioRudibitmh Aiso, Tthe ISEONTD( IRO02 leafPcerphidade isgrotestt in

down—%la@h@%hﬁ%ﬁ%lﬂ\\ﬁt S prgyerﬁ mec%r&fe@tedaggce&zglt llrl\\és |2 addition, the

lead cRRERE SEQ T8 NQag JBRYES aPORLRRS HEERTEINEgn g Iga Lagiips compared
to other INA bllyooodniédtiges Bdkukcio ekablinblinl. @inovAoial ¢fahk /it Wip:data obtained

or MRS ARFDSAER Sy, i AN g gy s o

Exammdgdihesi s of Novel Bicyclo[2.2.1] Ribonucleosides:
2' - Ami no- and 2'-Thi o- LNA Mononeri ¢ Nucl eosi des, J.

e SRR AR iy SRR BRRERRR s s
agent Lrzpdmics leatibgde kymdur dkoetih i(IBHOIB) wBpn ubkskingogibination with
chemc%her@%%d%fe dg% 1t%s @I?é"ﬁr%@ fn"E\E %Q%R’%gr@ﬁ oﬁ%f_d?lﬂglaotlogﬂt‘é‘@etrﬂrg Survivin
showsn; eftst 1 oatiirEen " i Tﬁéolm 4iar e HGLeEsach Septing e gonducted
using theagphasmand: prostie @A¢ck4@Ra6gratibhddial B6 Moredier, BHEBYMS, 2 has a
VO. 00/ 66604, 0/ 1 / 7
9000 {lE YR DT N0 FRELT I RAT PR QB P s Mgy oy in
cynonidgys odokeys. usi ng the ol i goneri sation techni ques of
nucleic acid chemstry well-known to a person of
ordinary skill in the art of organic chemstry.
standard ol i gonerisation cycles of the
dite approach (S. L. Beaucage and R P
lyer, Tetrahedron, 1993, 49, 6123; S. L. Beaucage and
The u@fullfNAchEBnuc-'e%ElH&h?a‘% QMotal 892a- Zé%uclg&%‘%}ﬂﬂﬁ%u@@@@de MHiogues

g nate chem stry, phosphotriester
a”dc%ﬂ%ﬁﬁ§ﬁ A4F'EE' be used. For sone nononers, | onger
coupl i ng tlne and/ or repeated couplings and/ or use of

r_(Me M&O [ be necessary
>*( 8?ﬁ€€néf¥§?§{§{$%é %%géﬁﬂgr 3?%@?%2“%2% oyed coupl e
typically with satisfactory >95% step-w se yi el ds.
prefer%b@h@%h@% t8fal bihfs- E@ﬂtﬁ&@&fd@ Ji(\lhlrlulleéﬂﬂjepdr@%tl@i SUBEMIprisig the
ng %PFone with e.g. ne/ pyridine/H 20 This
&mowwﬁé @Padeprotectlon t he native phosphorodi ester
i ntemucl eoside |inkage. | n the case that a
/_Me [ [ Ilnkage S prepared a
> Cgh?ggg?Egkgé%ﬁ% /Q%g;?%gnggagg§exchanglng t he norma
e.g. iodine/pyridine/H 20, oxidation used for

whereﬁvmpttesrbeer@fdeagﬁaetaarmdl RiSleblidd SMabdgudckieast @ar gMkagesNA, B-

t
o0 28 PSRN 45 18 O A el SRR TG cocne,
underliieh@e. t'@ anida®) designatzgeither ar &N Aahsipopde shdlbasetas defieed above or a
deoxyﬁH&éthl% &%H‘Fﬁg? A nERARS: phBEﬁ{H?&%BE@ I%megﬁée% bouring

gonucl eot i des wer e eff|C|ent Yy ,synthesiz
nuc'e%ttdéatd\'ééwe'sawq HGlapHet Gad subschpx’ dﬁﬁig'tﬁt%%ﬁl%laeotr des
phospaofdpiibate Mgk br Hpasaphorokdidster linDbétiieon haldhbaunidd onclastidek NNA
£ £ @Ry
nucleoctl%la alﬂla%gugsf (‘.HN%QIIG té /olﬂﬁgré%ttb‘e*tﬁ?tk %ﬁg?\éﬂﬁ%?h e?n G (‘?S (Gx) and
(d)eyﬁd@@@ﬁ?@eﬂtmﬁwhﬂﬂ@&t|on of LIN% ollgonucleotldes was
can be acconplished using di sposabl e reversed phase
purification cartridges and/or reversed phase HPLC
and/ or precipitation from ethanol or butanol.
Capillary gel electrophoresis, reversed phase HPLC
MALDI - M5, and ESI-Ms were used t o verify the purity
of the synthesized LNA oligonucl eotides. Sa/ts The LNA
ol i gonucl eoti des can be enployed in a variety of
pharmaceutically acceptable salts. As used herein, the
ternrrefers t o salts that retaln the deS|red

. - o a1 .

LNA og%eoggﬁla t"%ﬁ]
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ni ckel , cadm um sodium potassium and the |ike, or
with a cation forned fromamonia, /V
w0 odiobeszyl et hyl ene-di am ne, D-gl ucosam ne, PCT/DK2005/000719
tetraet hyl ammoni um or ethyl enedi am ne; or
conbi nations, e.g., a zinc tamate salt or the |ike.
Such salts are fornmed, fromthe LNA oligonucleotides
whi ch possess phosphorodi ester group and/ or
The tepihe Sidtoelgichiidedtelegietingasheraintl a4 olidapuiclextitier ceordingl to she

inventW¥nt MandiUht ﬂl@é ere!%a%@&e Qhﬁ%ﬁg&]@%a.deﬂ%ﬁ&%,a%% &Xs@e@hﬁmos 1
nont oxi ¢ sal ts whi are der

and 2435150 364N RO MEnian AN, PGy GG St QRSB GIT (5R ollowing.

the elenments, in partlcular suitabl e al kali met al

The Ll@ﬁklﬁﬁ? oti 8 ngl)cs a(?e S IE%}E&SJEF})m::}?B é%&? %l‘?’é'LNWééEB Er?uno LNA

and Gérowaﬂ\@ J h?%ﬁam@'f'edml@}ﬁoﬂd? ?h@@gﬁﬂs arg Wé?ittﬂiéd e f%ﬂ%“”g figure:
ammoni um salts and al so salts which are fornmed with
sui tabl e organi c am nes, such as unsubstituted or
@a hydr oxyl substituted nono-, di- or tri-alkylamnes, in
articular, nono-, di- or tri-alkylamngs, or with

© qu 3 amoni um conpounds, Kor ~exanple with
N- et hyl am ne, diethyla tiri et hyl am ne,
no or tris-(2-hydroxy- I kyl ) am nes,
su no-, bis- or té% ( yet hyl ) am ne,
5. .

oxynmet hyl ) met hyl am ne, N, Ndi- | ower

hydr oxy- 1 ower al kyl)am nes, such as
N, N- gi hyl - N- (2- hydr oxyet hyl ) - am ne or
tri-g2-BysloQyyeghyl ) amne, or JEmeinyNA- gl ucam ne, or
qguat er nary annDnlun1conpounds such as
tetrabutyl ammonium salts. Lithiumsalts, sodiumsalts,
magnesi um salts, zinc salts or potassiumsalts are

?% preferred, with sodium sakts being particularly

referredéProdrugs | n one<enbodi nent,z the LNA
ollgonacl otide may be in the fprmyof a pro-drug.
ai u otides are by virtue hedathyvely charged

ar uptake of oligonu otiges is reduced
t o neutral or |ipophi/l¥{ #gui val ents. This

“hi ndrance" can be avoi y using the
approach (see e.g. Coo . M (1998) in
Cr ooge, § T. Antisense researcheand Application.

' Daniegl.Nger | in, Cer manyg' Vv OB-D-3d-LNp.

103-140). | n this approach, the LI MA ol i gonucl eoti des
are prepared in a protected manner so that the LNA

wherem b 9N &04 hgﬁéob%gg |%eH|EHe@|ad¥Wﬁ@ (A)t cItSsiRd f@:)n 'tfilnﬁﬁ@@T),

hese protection Nl%ﬁ{; are designed I n such %
guamrfen%ﬁ)r ?h'@?tWAHVtB%”‘F &8" HRhPTaTEN AR |'Sg%ﬁ‘tPéFTéJ€ § e
hydrogen cbrakﬁl’hngmtbygdri‘aomeklnsay, BExanp iegirafens oethypredbyd cpriopyl, benzyl,

et O% pI var %ﬁt%@gﬁ%% ﬁjn t%ﬁh%}) %%E) %ese protection

groups are nucl ease reS|stant and are selectively

In ond @rﬁ@é@flehmw@?@d hidi@ide afRBULd AL Seldctdl £rBR aoba;s&rmA B -D-thio-
nt ex erm con |
LNA agd e EWHEe%énﬁﬁPQ‘EDFJ@H%‘P"ﬁ@d g LA S P Bp CSUE BHE seected

from BDt@yhienandod-LenxytINA. & & gomertlysoostdeefased esiboditmedt, all LNA

nuclediil ShbloblesCare 3-SUMANA] cOMprising a sequence of
nucl eosi des and nucl eosi de anal ogues) t o one or
nor e non- nucleotlde or non-pol ynucl eoti de noi eti es.
Thus, the LNA oligonucl eotides may, e.g., be
conjugated or formchinmera with non-nucl eotide or
non- pol ynucl eoti de noi eties including Peptide Nucleic
Acids (PNA), proteins (e.g. antibodies for a target
protein), macronol ecul es, | ow nol ecul ar wei ght drug
substances, fatty acid chains, sugar residues,
glycoprotelns polyners (e g. polyethylene glycol)

.
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characteristics of the LNA oligonucleotides. | n
particular, conjugating in this way achi eves increased
W@ e00b05EB2 upt ake. I n one enbodi ment, an LNA PCT/DK2005/000719

ol igonucleotide is linked to ligands so as to forma
conjugate, said ligands intenged to increase the

cel lul ar uptake of the conjugate relative to the

anti sense LNA ol igonucl eotides. This conjugation can

When uggcehqueincedernt hreudestide makansas2-teanysibsse/ (3 +idbbed) winit twnéch is

bondeH 't%ﬂ&wsrtﬂﬁumgers&retc%h%npét&ﬁ% Bhe Bht%e%‘rtg@geﬁg@snvﬁsgg aaerﬁne (A),

" 6% tlcug r, the growth f % 8 F b
<y °s"éﬁ1 G sE‘H YPFGBARS WaRITHEa)d BBIBdH ﬂ&&f’éﬁmuﬁws number
three goifprfiveeatroarmdra(s)ito aointkwluaiteside phosphorodiester or phosphorothioate
grou pTransferrrn pol yl ysi ne-ol i gonucl eoti de conpl exes or
fol at e- pol yl ysi neol i gonucl eoti de conpl exes nay be
prepared for uptake by cells expressing high |levels of

The (subRBGfeRES iSElQ ap N3t iRisl=e eapt or nuc@ohaés/ex‘r/aﬁ@éle&ndefanalogues, but
is it prel%{ljeel# ggert%ﬁo I(st.% re%ﬁergrgq%ge%(?%%ﬁ% brx oalt %%'EF #% ﬂ%oq}égs/?ﬁA
nuclectide énaegss nig paviiiquter i éeasl 14m®eondes/ews audledidetaantogues. The LNA
ongonbéré&e.@eed&rrea @r%ox%"ﬁrgy asn @B@ggﬂg@r@g?sﬁ)gg@@ﬁ@e se’@@b be2s -

5 £ re ?ratlon I

Comprtsﬁ i t'?ﬂ% | BYGIeRSER PRYPr HEA Dpteaside aﬁ?'Bglé%r I‘rhpa]rgcu'ar additional
nucleatlides; sudieas by2, \Bﬁgneraddltroail 2-ddexpucledkitids. T picSity, .thdJOMA
oligon?&eoti%é%gé §(%3t%l §f11929? orc_"t%I id’”oﬁfm %%lr{u\égg?{de%pLNA nucletotide

e-macr onol ecu e conj ates Vi a epto
analogigJEseEbivs the HA e'eﬂqagcla%trdre\r@w tefp! efnl4ah? i yehge 14-18, or 15-18,
or 16-08, @arauri, eetibde, of i|6d€$ﬁrﬁdlélﬁrdeé’}}(NAﬁMtl@itrd@analobb& Most
21, SQ S
prfer it AL L SR B2 B pounf 8RR sflfte QRO ) by e
LNA oligong¢ientidd hee adﬁ@épfsit‘béél nu¢leatides/dNA myelpctidsranaltioges €.9.d 4

nucred@h@er/nm& ﬁb@lé&ﬂib 2HAITBOS, 15 QN8 SRREBILNAIHIglesiid-MAlogues, or 16
onucl otr e or a conjugate as defined above, and
nucleogﬂgg

hR{e BLS ?%QFFVaQ€W§btable carrier, e.g. an agueous
carrier. The pharnmaceuti cal conp03|t|on is preferably

Hence; %"herﬁmteaHerrrclebpdif&grfSQH brgkéteﬁ‘e 'pp&ﬁn{,)gl:re ng‘?%{Péoe@aarraﬂE isqne one

arnaceuti ca oslitions can
wheren (R&mm@rrbwe Stigad geq erﬁé%nt@ﬁe (pvhiers )6 iInpha By arepsent
(provrd\hé QI’I&QTIB*) oG@ri)WéBe (@0 ds preséritant @Jhbfls\/\acmg; absent (provrdrng a 15-

e, SLETBREUL S LR PRI BHINE it SR
preferteérveﬁénttlrs the or@amqre 6,)(9 abrret%-eaﬁ@rqames@tend (Drvehgere ("°C)(T)

in the @Oéﬂcﬁér@ a%@ént?ﬁ%'r@ 3 E@-n{éﬂ bioih (e QHB%ent and where (Megx) is
I ne cel | ul ose, s bin

absen b Ring s 1Pamedont Suertipbirelines Stpldrnk s B8 ohe WASr(r,) i
the 5leathis masens and vheUE. s indbe 8hemtis presehiafpoeviding adgemers.

For capsules the dosage unit may contain a liquid

carrier like fatty oils. Likew se coatings of sugar or

With respeglrtp dhayegarinadainitselt fraprefegrd tihas o%eagenarﬁr g0 Liyf gucleotide
analoglBATHIRE QUbA “c_@,l Acaarartoarat/lr@;ﬁrefaw alLA® nraereermé &laysie Obr M°C, may

represpila Sa-TcI AR5 PRG S SrigiGmab PRHEEEF 35 Bh nDGeatidethalddf, evc.

ermul si on. An LNA ol i gonucl eoti de may be m xed with any

The prqeree'(alb)géa%n t0§r§% ﬂﬁ’ho‘ E"ﬁ%@é 6 h18esRRL/LRA REkbRL ar%‘iogues

mat éri al s [ ement the desired actio
The L%@@@"Wﬂ“&% ﬂ%flr\‘fﬂé‘beﬁ@ray dﬁrr‘r@%d'?'%ﬁf&? @xbgfewgpnce SEQ ID NO.
1 - compeibe DS aﬂjelrtmmpummdadesl:a)rd/qrrammmeahde sndncrgmte@,ne@uercular

addltldﬂgF E&Pe% E%é sdn %soio,'%aaj 8@? u‘l‘gﬁi rEarI atdegg\gi&%)oz 9«{5"‘## ﬂ(ygg&lly, the

LNA olrgegm'%ﬂteﬁéra@ﬁ tetghpict &30 aH@ieqt@ﬁweNét'”'P@ﬁ@-tCi‘? aiatpgues. Preferably,
the LNANlipbaletfidé@hss a 1te Q6 ME sGANROMN U3, TR 6DE7, PLEIRSRE/LNA
with carriers that facilitates uptake, pr ot ect agai nst
degradation or protect against imrediate elimnation
fromthe body, including inplants or m crocapsul es
with controlled rel ease properties. For intravenous
adnrnlstratlon the preferred carrlers are

o o o ~ AN 1 . T o r



10

liquid form and that the liquid carrier predom nantly
is conposed of water, i.e. that at |least 80% (ww, or
w@rookesEss2 90% (W w), or even at |east 95% (w WCT/DK2008800719
carrier consists of water. OQther liquid ingredients
may al so be used, e.g. ethanojy DWVSO, ethylene glycol,
etc. The aqueous carrier preferably conprises a buffer
for keeping the pHin the range of 4.0-8.5.
nucleofide bealatiep, Mbdteréfafabey, thd LNA &leepudiémsidplis & nompeundaridlee
sequeﬁ’d(e §EC9II§N8 SLéCIEheaﬁ\IA Qllg}oh@cléﬁnﬁ%agfa tBtaPor 16 ﬁjcle-@i:‘l@es/LNA
oni ¢ streng h/ton|C|ty of the pharnaceuti cal
”“da%SﬁﬁBgPQW%n is al so of inportance. Thus, typically,
t he I|qU|d pharnaceutlcal conposi tion has an i onic

t fie '
A e e R
Asasts At af |¢ gt SERINAs pace Inéfca'teﬁ@sﬁwtysé\%phqwawdat% cf. subscript
ng”, Awrﬁ;lugﬁ @Sit ts%o@cbﬂr&%lydpr@ﬂé%ﬂa@%lﬂéh@@éd tﬁ@tmés lbhd BBssibly also two, of

I
the phESTRr a0 s K (1 PG GanP KBl PRE A o Syehgyodiester
links, wzh@@ savrrtlg cbindesitihNA threust b leitityi off éheald olipeasclentdle. Thus, such

varianfORIdrE $hegr Lo Rk | ﬂﬁdﬂgro@ﬁym%ﬁ@%‘@pla&d Hy, e.q. ,
St SCSCS&St SgS

Ve
phosph%oN@teQ%’)kslﬂlsfoél} \é(gply the (it g SEQﬁeaqf t prj._ag %Onven |on

nucl eoti des/ LNA nucl eoti de analogues and conpri si ng

fallow .

IIIustr%;E/ae'&ga 28 ggg%rg@;ﬂg% sggjé fs%ﬁeﬁ‘&% 387145 249 SEQ 10 Nos.
2-20 ligkedrieiTabledpi tal letters deS|gnate an LNA nucl eoti de

analogue sel ected from b-D oxy-LNA, b- D-thio-LNA

no- LNA nd a-L-oxy-LNA, small letters designate

Tab'es?‘ db’%?'ﬁﬂ?@i‘@%ﬁt underline designates either an LNA

nucl eot i de analogue as defined above or a

deoxynucl eoti de, subscript "s" designates a

phosphor ot hi oate |ink between nei ghbouri ng

nucl eoti des/ LNA nucl eoti de anal ogues, and subscri pt

"x" designates either a phosphorothioate link or a

phosphor odi ester |ink between nei ghbouri ng

nucl eoti des/ LNA nucl eoti de anal ogues; and sai d aqueous

carrier conprising a buffer for keeping the pHin the

range of 4.0-8.5, and having an ionic strength of

20-2000 MM A second mai n aspect of the present

invention relates to a liquid pharmaceutica

conposition conprising a conjugate in an aqueous

carrier, said conjugate consisting of an LNA

ol i gonucl eoti de and at | east one

non- nucl eot i de/ non- pol ynucl eoti de noi ety coval ently

attached to said oligonucl eotide, said LNA

ol i gonucl eoti de having a total of 12-20

nucl eoti des/ LNA nucl eoti de anal ogues and conpri si ng

the foll owi ng (sub)sequence: 5 -( MeCX)(T

X) MeCxAsAst scscsast sgsgs MeCxAx(&x) (c)-3" (SEQ I D NO.

28), preferably having a total of 16-20

nucl eoti des/ LNA nucl eoti de anal ogues and conpri si ng

the follow ng (sub)sequence: '- T Ca tsCCa gsg Ac- '

(SEQ ID NO 1) wherein capital letters designate an

LNA nucl eoti de anal ogue sel ected from b-D oxy-LNA, b-

D-t hi 0- LNA, b-D-ami no-LNA and a-L-oxy-LNA, snal

| etters designate a deoxynucl eotide, underline

desi gnates either an LNA nucl eoti de anal ogue as

defi ned above or a deoxynucl eoti de, subscript "

desi gnat es a phosphorot hi oate |ink between

nei ghbouri ng nucl eoti des/ LNA nucl eoti de anal ogues, and

subscript "x" designates either a phosphorothioate

l'ink or a phosphorodiester |ink between nei ghbouring

nucl eoti des/ LNA nucl eoti de anal ogues; andsai d aqueous

carrier conprising a buffer for keeping the pHin the

range of 4 0-8.5, and having an ionic strength of

NN NN N N

S
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The first and second nain aspects are advantageously
conbi ned wth the specification and preferences wth
WO e@pmst73t 0 t he LNA ol i gonucl eotide, the conj upar/®Kamd/000719
t he pharnmaceuti cal conposition given further above.
The foll ow ng enbodi nents areigpelieved to fully
represent the benefits of the invention. | n one
enbodi ment, the LNA nucl eoti de anal ogues are sel ected
SEQ IDMN- D- 0$yqueNbe afpd @esidni 0- LNA and b- D-am no- LNA, Design
from b-D-oxy-LNA and a-L-oxy-LNA, in parti cular all
| n_Aa

further enBoGiGHRTEAAksentaesy” “Geé.Gori ned with t he 4-8-3-1
fOTEgor My, 5L ﬂb%?newvaqgcgé)sﬂq:gme&{d s Es T rorar o 4531

16-19 . such_as - in particular 16,
nucl eot i de§fLﬁKWﬁﬁ@kt§éis*?s6@sgar@CiFg%es Al ternativel y8-3-1

The CNA Ol 5B UEVEQl] AL Pag AEXNAF-30T 12- 18, SUCN 4-8-2-2

nucl eot i deal A Gt EGa-teInrnad Gaugs. | n a still 13831
further en‘sefﬁcrr@rm,as Sa;ngsgﬂ’flCAy@c gonbi ned with the4-8-2-2

CUII"pTI oo d _
(sub)seauenceS sef‘seéf éd‘é’rs gfn P?é droup consisting o 3-8-3-1

9 SEQ | D NOS5% Mﬁ}_ZT”’egAsa@csa;;astsasgs CA®;3'9, 10, 11, 12, 1%8-2-2

10 ) 5-eT®C, £.C c- 4 r cu ar romy -3-1
group r‘nn&cf; na s SS SQSI:?') IS 2 4 R 7 o

2
119, and 10. 5%1‘3@7"9 FTsﬁ@%fs@Fsastigk%MeEMsﬁTﬁ é’onucl eot i dé-§8-1
12 a con‘pound5se4c§;gT@g\ FIRIA NG T OPGEFS STTNg of SEB-3-1

1 D NCS 1L 1Q 4/1

TNOOT

13 4 15, 16, 17 1§ a%fff,acﬁzf)‘tsgigﬁ ‘}5§qu%3| ar from the¥831
14 gr oup consnsst’ﬁmg”’e@m ﬁagadatg@’ecwc;‘% 3'4 5 6, 7, &:48-3-1

15 TU -5- HAECE 740 FE‘E E 4--2-2

15 2, and m)st5 QalT'éf El-Ab¥sbecekesq: A" séfsﬁg@rﬁ’ucl eotide is 1t~?r§ -3-1
17 UNd WigkEq A t.glg. ACARy gen still Turtnegz-2

_eabom_aeat_m%h_uai_ée_@acﬁs gg_ne,d_wi-h—t-h@-f—@#egm-tlg————
18 { he conposPiFan ¢ Arttrt-aehir (SoS &t | east one taxdnes-3-1

19 conpound ( se&cFotchera et angltidern gc@nbi nat i on dr ugtsg-2-2

2
3
4
5
6
7
8

&

O pet ween t hé thx
ol i gonucl eoti de (LNA ol igonucl eotide part of the

In Tabio{]j éég@él gtt%._rg (&:@Mbt%@ ogc?ilpg)l &nglnie'gﬁ é Be a@g\e L?Heoﬁge

he sec erred
analogup (BtRs0x¢-LNEHSHPYRETRS O®- aftﬁf|aec@tvitajé¢tiéﬂ5r{e1@oﬁyn %‘1"@@{4 dppote that

the LNmLQIe)tStu@é)BTﬁHId)giﬁéis an baxanenedsgeay radalo@mw-maky-omﬁ fsh@ll letters
ition

cesionplit REPORRARL SecPeban ) S =g rUapR R R fpyeen
neightolien® hhdeatjsieatliNé neglrpiinenata|ogues, iand wblsahsmpbbtheen neighbouring

nucleo@t@@@@l\m AScletitlel AHaloBLECTHRIRHBES a H5EHRIcHidLerAARPAY NS C
anti - angi o%enet hC. conpounds, antiproliferative

monorpghs A5 RdESNr 6 (apbpt ot i ¢ conpounds, si gnal
transducti on nodul ators, and ki nase inhibitors. In an

In attlja% \%r ?ﬁﬁdcﬂgeﬁ/ rt'hgl L‘\IA olj quﬂnélcféé{uﬂe[eé n‘?&%@é ' %bzéeqhgﬁcztseﬁgﬁd from

era eu ic conp
the gr@%%ﬁﬁénapéﬁw & é'@ﬁpoh@d 4a5'e5rﬂﬂ§s 8, kQal léctlédl% rigmiehté, 17,

18, 199@ﬁwpoc|arp%h$dunammaf t@@r@ﬂp@dﬁé'gtm@&tﬁr@xmossmcﬂ)_4:;15 6,7,8,9,
ecadr on

and 1 PR e Re e NELROT T WA Bk T Pound PYEEr RO M e sroup
consistied bfySEQ ID d@iSnoYy| e bhd,M, & O( t§tlddrienl3, ldné&clﬁ &, 18, 19, and
20, in %Mtéhﬁﬁ}mnam@%%wnas&@raf@ NO&MIr0gense, ﬁtgcb & 10.
est ost erone; ~aspar agi nase (el spar); bacillu

cal nette-gurin; bical utam de (casodex); bl eorryci n

(bl enoxane) ; busul f an (nmyl eran); carboplatin

(parapl atin); carmustine (BCNU, Bi CNU); chl oranbucil

(1 eukeran); chl orodeoxyadenosi ne (2-CDA, cl adri bine,

| eustatin); cisplatin (platinol); cytosine arabinoside

(cytarabine); dacarbazine (DTIC); dactinomycin

(actl norTyC| n- D cosrregen) daunor ubi ci n (cerubidine);

e o,
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nitrogen nustard); nel phalan (al keran); nercaptopurine
(purinethol, 6-MP); nethotrexate (nexate); mtonycin-C
w@¢ pasbamrel n) ; m toxantrone (novantrone); octrePCT/DE2005/000719

(sandostatin); pentostatin (2-deoxycofornycin,
ni pent); plicanycin (mthranyggn, mthracin);
prorocarbazi ne (matul ane); streptozocin; tanoxifin
(nol vadex); Taxol (paclitaxel); teniposide (vunon,

In a cWker2iF)most preferpd embogioeet dire KNy elmenicigatidercetiprisdsithe

(sub)s@&@éﬁ@@'&é 1DNd.- 3. /RBS iRl br%%rgbl CHthNA‘UIl&ML@%Eb&els the
V|ncr|st|ne (ChCOVIh and vi nor el bi ne

COmP%Q\Y‘@'I%b’?)ﬁ%BD NPnZone variant, the present invention

provi des pharnmaceuti cal conpositions contai ning (a)

one or nore LNA oligonucleotides and (b) one or nore
Prepa@tibie br laematdigbaRedstives conpounds whi ch function by a

non- anti sense nmechani sm Wen used with the LNA

ol i gonucl eoti des, such chenot herapeuti c conpounds may
The LiYenurtestide mdalegerubiilding(edys (Dt dxyaliAG iBAD-&hid-LNA, B-D-amino-LNA
and and@quAG l.gobk %?Qpare%eﬂw&ﬂﬁé ﬁlljtglﬁéhe(oeplgcedﬁ%éqérﬁﬂﬁﬁér&cég‘glted

onucleotl or a erio
thercify BB IS 0P SR AL B TeBEF - RASENIoH D sPara(208R)
Prepafatibi oOLNA Phiosphor@naditee) Sisticdsiscd) B0RZ08} AP euUSpeneaMoKnEms, T.

Bryld, ‘%{Fi n?lﬁagurggdngﬁt K/QFEeYM n{)l?; Eg&%{% *&eh@.@éw &hNJ lengel (2002) o a-L-ribo-
conﬁgurr@dtLﬁ@eérNucieﬂch\wKcng 'th%n@ﬁﬁs a@cﬂ PTOPGW@ﬁH é‘mad:héﬁb‘ﬁéc 124,
2164-2175; BRIKE SingA OR P4 d. WSngféDUi@%ﬁSi/l&ﬁesIlé’ sENdRNBiByNd[DID. 1]

d 1o t t
won GRS 35 RL D 0L L WRLFRL WuePog 3 oS SHSH oo, e,
6078-6@i%; . Roeanddhing ScYnbhriciensen Mi BhSerenseraBeScadetgndl Fhéarsen,

1. Weﬂg%rm KB@R( QS‘PQWRé’J‘Qof 2’%M|ﬁg~@|@&teéjné\@sﬁ%gm~§s&omol Chem. 1,
pacl it axel derivatives,

65565%6%?&% %ﬁ&@?%ﬁé modi fi ed t axanes, and t axoi d

analogues Paclitaxel (Taxol(r)) is a diterpene

The LI{IIP?QI'{?% Ereé({/t dggwcgrbge E%rpgregfastdggcrmg? aetrh% E(xgﬁ%iefsiami i % 99/14226,

olTa and'I's representative 0
WO 0@/Ref4bp R P@/%@%tWOW%4aWPé3@Ah%52|4§n6’OS%?W5 WO

ZOOZ/MSOta@\E &vo @B}Cb061'4$5 afak 098 Lhﬂ\bﬁg&ﬁl@l@o@de@dﬂ&ﬁﬁe P¥duced using the
aCC

111 . ,
oligori Gl st o B A SR ARE ELRGRA b frbison sRareppry sk
in the fagtadlorgapivt dhesiigtry. Seperddy, tstandaest oligbmerigatioarsycl@hefnbhe Soc.
phospﬁér@mlﬂéga%fﬂtﬁgﬂ (ﬁllg%)au@éﬂg aN:l ﬁobal‘%@r, ﬁﬁraﬁédron,l\i@bgr@ 6123; S.

Pacl |taxe denonstrated eff g
L. Beautpaeapd Ry |P- I FmfEifarRgErs! ?‘%? éPq #MCALRTS Peedt E“t a:“a%eH Phdsphonate
chemidfeyApnbsphotriestdr.chertry chnblso bkdisedl11: 237- 279 (1989);
Hol mes, et al., J. Natl. Cancer Inst. 83:1797-1805
(1991); Kohn et al., J. Natl. Cancer Inst. 86: 18-24
For somgggq)omqﬁdom@ﬁﬁou@mggime, ap@-{\gr rqunteg@@p@tngs ppg/or use of more
conceftrdtBd 6&Iplikd elges A ke A3dsarylBendmedifii ed t axane or
taxoi d anal ogs are those conmpounds having a taxane
ring bearing nodified side chains. A nunber of these
The plansplhargpidiay empigyed veupiptypjmelyt witls satistertoras- 9fP/estepiwise yields.
oxicalffH &fing PhoBhblck AN SABdrbia(vf BABdIR IR Wi &gl | Y

OCCUTTIHB ?&C I taxel hese gs are nomn to those
n

iodinegrifinedt 'ﬂ'ﬁé“eéﬂstaftﬁﬁéfegf’@c@?”sé‘led@@ﬂe PhesPherRdigpice, in
internltl&sideaihkad¥0 $n tHie a8 Lkt 4; ph5$[21320tﬁ|33.te |5te215!&le’58|ee linkage is
prepa%}ﬂ%\?\tﬁio%%%h s1;5ép 1S éljfgréned%n ﬁ%%azneqmﬁd'tgg no ae1 9' .Slé)d%%}gy(%gme/Hzo

are orporat Terefc
oxidatpgglsigd ﬁ»révntéilﬁas péﬁmseh@owaﬁerb@tqmnmm@a liplyagel evitienhaxdtiation
using tH’é AWAQ&@%%nt@e%y@ﬁ@e 803{91 MEEaQetgﬁehlg%gmdlﬁ@@ 1V\Q/v)) Other

di sc| osures of which are
oI PSP 1T RAREBIE 1 56 54F PO BRI G BT Be ¢ he
t axane conpound i s paclitaxel or taxotere. The wei ght
rati o between the taxane conpound(s) and the LNA
ol i gonucl eotide in said conmposition is typically in
the range of 50: 1 to 1:25, such as in the range of
25 1 to 1: 25, or in the range of 10 1 to 1:25, or in

o Y A A a A N o o N oA a
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preferably having a total of 16-20 nucl eoti des/LNA
nucl eoti de anal ogues and conprising the follow ng
w@ suwbpsiEgrence: S - T C astsCsCsast g gs C A cPCT/DK3EQ000719

ID NO 1) wherein capital letters designate an LNA

nucl eoti de anal ogue sel ected fx om b-D oxy-LNA, b-

D-thi o- LNA, b-D-am no-LNA and a-L-oxy-LNA snal

| etters designate a deoxynucl eotide, underline
phospllergthipsie bNA eligoneelectites Mareefficienty syathmsizbdyilb skepwise coupling
yields 8ef bgpgd above or a deoxynucl eotide, subscript "s”

desi gnat es a phosphorot hioate |ink between

nei ghbouri ng nucl eoti des/ LNA nucl eoti de anal ogues, and
LNA oligobsdeatples Corhpribrg) gHDab @B odiNA) @fD-shiph s phval/ot dHLelaNecan also

L di, t
el S ERERA A, 85 LG e s 988 -5 AL DR e
procedyseght rati o between the taxane conmpound(s) and the
LNA ollgonucleotlde |n sald conposition is in the
Purific%’&%&%ﬂ& cﬁlggw.tcfeé)ﬁé? \fvgﬁ cea§ ttegarctggrﬂﬂlgkﬁ%?éﬁg g%ggsfab}ehr%versed phase
purificetderpusiridgenacidoprel sisad) phdsel HPAS tandfoe ptexidiagort Guporthehol or
butan@lnéaﬁla?P Béfl—é@&h‘éph&eé}s RRALERL YL ‘F@Ld: yMﬁ.‘BifNPé aJ?JdGESI MS were

carrier, sald con ate consi sting
used tBIVF@‘?M[]%P%%OééhE‘a (E‘ ized SNp OBQPé‘UHS?ﬁ'ﬂ?éi eotl de/
non- pol ynucl eoti de noi ety covalently attached to said
ol i gonucl eoti de, said LNA oligonucl eotide having a
salts total of 12-20 nucl eoti des/LNA nucl eoti de anal ogues
and conprising the foll ow ng (sub)sequence: 5'-(
MeCx) ( Tx) MeCAA stscscsast sgsgs MeCxAx(Gx) (c)-3" (SEQ
The LNADOIWu@éﬁtldeqm:aa‘f ier efbblpyéxini ngpriztyt ot plarroéceliGe2§ acceptable salts.
As us&l%r@ﬁ)tﬂhg Qec‘r/n{- 'sﬁ&tfhgtere@é?@tf%g&égﬁeﬁglglo%&gpgétl§ ngf the LNA

[ owm n se uence; - C St csas
ohgon@leotnde (agﬁ@xlp tmn quép*%ql FPXEQBPFQH efqeéttst @pg—ha@tg]ggq@wles of
such saks té%mmahe@wtdermai Hgive asielaad besk ddduionsalbs Gatyred NAth metal

cann?s%n{%astym&é%%m bggﬁg%éo%rlhmp‘ﬁéggesgm!ﬁ‘ acfu fnhw’coéﬂ'@l éobalt

Nat e
mckeld@s'rrgqmt@éw@? tAeEassitm, @Mthm‘dﬂeee't Wtﬂlaaaa‘ﬁmro@a@e@ﬁrom ammonia,

N, N- dl@@ﬁiy@@léﬂ%ﬁn% B-Iesyfne! ReabdQiarhdiseh] o ethPlenediamine; or
nat es ﬁa%ig%gégéhlo e [ i nk between

Cmﬂmﬂ%F@%ﬁ%ﬁr?ﬁEC “nucl eoti de anal ogues, and
subscript "x" designates either a phosphorothioate

Such éa'ltgléreofrorrg%d; f}Fb%PH%" QTH cﬂ%‘b uclédtlﬁﬁowﬁlkwgﬁeyéﬁgpﬁ%!j@%er group

nucl eot | nuc eot| e ana ues ere
and/om@wgﬁlﬁor?t@tqa@ W@F%@ﬁdtaﬁ% f?'h@?‘é‘ﬁ@'% éﬁlﬁwme@sa%l&ﬁ*ﬁeﬁese salts
includé,Nor etaingid) U\@h’&)&tcl rdétapﬁﬂt% viicht dre devydurgh endtdils 8AMups Ia, 1b, Iia

and 11§ %F‘H‘?e%e'iﬂii{)ﬁn i fttgg; lreﬁ\réggs Q\f %u}ar s(euta & glkan_Eaetgl éalccéj for

s aré’a van
exampjg tltrl?ILmhes0§lp§b¢rfn0é%ﬁSIu@hsee\tﬁdomllsarlleﬁ @ﬁ@b@ﬂamltqaltm‘gp@mnl@
magnéshﬁ‘n bll\@al@umgseﬁéldh@@?drgﬁrmbﬁﬂnﬁm 24 R AAGohil/ salts and also

t It th
saits i Bar b RS S BEPFE U Pt PRSI U v+
substituber memef dit- or ti-atkyemimase it pasricularrmae, dinbodi-akyiamirteheor with
quatenjnlélé_ MEEQH éésﬁ'bp"aﬂﬁ‘tljsowee?(aﬁ\ fe \ﬁlg’l g-cnt\&qylflﬁ %mylamme dl?thylamme,

trlethyﬂp@nworlwblgng tgsT_(Zdygrq}p(Vj‘owe?rnaIlfyé)lam?r{%:’]%chaqqmq_qqp( bis- or tris-
(2- hyd?rwo,}eeﬁ,u)|adﬁqearzah@gcu@s,teatrmwamaemtyni(hwrokyrﬂetaylbmratthlyamne, N,N-

I T T e e

amine pg trjg§2- ho;ﬁrometwl Jamipe prirN-mativanD-glgcanmne @dtuatﬁé@armmmomum
compdmuaé a&hla@QetamJt;ﬂgMﬁfomm gaﬂtrsnamm«ﬂlsmts tsb@ullnl\lx%lts, magnesmm salts,

ane s S OSSR e ol i S o Lo B sy ofrr
nucl eoti de anal ogues. | n a still further enbodi nent,
whi ch may be conbined with the foregoing, the LNA
ol i gonucl eoti de conpri ses a (sub)sequence sel ected
fromthe group consisting of SEQID NCS.: 2, 3, 4, 5,
6, 7, 8, 9, 10 11 12 13 14 15 16 17 18 19

o s R P~ T~
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ol i gonucl eotide is a conpound sel ected fromthe group
consisting of SEQI DNOCS.: 2, 3, 4, 5 6, 7, 8, 9,
waegedin73d2, 13, 14, 15, 16, 17, 18, 19, and 2PBCT/DR2005/000719
particular fromthe group consisting of SEQI D I MOS.
2, 3, 4, 5, 6, 7, 8, 9, and 1{B Even nore preferable,
the LNA ol igonucl eotide conprises the (sub)sequence
SEQ I D NO 2, and nost preferable, the LNA
Prodrugisi gonucl eotide is the conpound with SEQ ID NO. 2. | n
an even still further enbodinent whi ch may be
conbi pned wth th oi.n the LNA ol i gonucl eoti de
In O”Q(Gde T}gH“tee')NAa ‘&O‘E Hée UR&rsTerarct apredef in
Oligonaplectifies Gus by airtui @egatRelf daedeldyionst Dae &g thedipspltiie nataere of cell

memb%?ﬁ?rﬂhgﬁlltﬁngtél@rof REort B it Flﬁ:lu@r%a %\%E%dofo ?rapér

n|c streng
lipophiliF eguiNalaRts: THiF PelRfity B'nd@@F%{i 28 b&tﬁyerde@ ke Uit ftieg pro-dryg
approddngséoelgt OroakPattM. (1b98yBY Cesdkpl SfRIAREeAst rédd@rdtandonplication.
pring%P—?/eHQé}eéeglgrl %%Fm%g/, legggi,f nughg q gﬁg éhrls gé%rogcg‘m%ﬁel E’I@E’
oligonytegtivae ais rpreeared:mmemtqqteﬂw@aomertshéhratrﬂze RA @hgcrmryleotldes are

neutraf @REARINs earﬂmerera@rﬁegé\%\m@édt.g@@wpeeré @’é‘éﬁgn@&“ﬂw aR8 DFay that
addi ti oun s ta

nse col r

they <D S FEPARA T 4 L1 PLEGE SR G ehiP T B e freamples of such
protectompowpe sreandrypcdiglthisetlyt(S§8E)hers-pivalspithueatbyl {i-bytyl-SATE). These
protecE b E%B@Feemuctéage PRALGRARALR: SO 'ré]‘goJeia‘?nH@%hulary

ol i gonucl eoti des may be used I n conbination wt

radi ot herapy, etc., see also the Experinentals

_section. Method of treatment The phar maceuti ca

Conjugad@fpositions are particularly relevant for the

treatnent of cancer. The pharmaceutical conpositions

nmet hods of the invention arg Erefgrably eqplo ed
In the 5seft Sboriribe SF b GBS S EGAF Rt MG e At Rau molecule
formedpy tlancwalenpaitddhorhaod an Y oligoeatientidt asidesmibed henalri @le. a
comporrmf ch%lSHémé g sE?&ﬁE@of%ﬂ&Eogﬁes émngLNﬁﬁyr i grde %ﬂglggues) to one or

prosta ancr eas g i ver
mo“i%?h?%ﬂm¥@§Pé§°W§WMW#$W“ £ AtoiRttePne, bowel | splnal cord,
si nuses, bl adder, urlnary tract, ovaries head and
cance

t t
s, PRI B R e imaT e o 2o SE PTG gfon Ructeotide
or nonppayreistedtide moictieentivdigy Captida NedgipAtids (R)AY, proteins (e.g.

antrboHr@?F&FﬁeﬂéHe@ @Hté{m frﬁ&‘?&ﬂ’réfl@cmw m@fec@arsr%r‘gjhtvdlrﬂg substances, fatty
atlng ﬁf | onucleotlde |nclud|n@ not |

acid C*rar"rﬁr PR B Ghd AesBEReigF, RAMTSTRAS 6] P F%Q'V%Pé) migelg-

forminig gmaupsi, an’aitmdcésprfarmmhratcéselramptor'Ehﬁhnglgmmmg eterdids sdvkras

cholesf‘é?GIOHBZE’e%%%les h@cer@fét@% a&er\&/?%ﬁcth ageef &:ﬂd%g dl\lrz\vatrve, a long-chain

trat

alcohol | ¢fARliErREG PhAsPhalBidmid, otn%“dmeam&ferreu%s efonpingtigng Eheggof, etc.,
just asithk mqmg@mcmbaa@qﬁw b& biréndearin Uhﬁerr@arrtdleﬁcmtarstﬁetdres The LNA
olrgon&é{égogrge%argcon aq(%?es ma CoﬁbgeP?rélgrg%Qec{ Fr eo&lugtateodntoaﬁave drug
substanegfy @ cexaeble, deritith iPupsefiensa Sldi@cﬁrﬂhe&l“eﬁr‘@ld@bem @niasgbatierial
agent, &¢HentbitVdrEhQRic  bmp&idd HAnkibiotica hal | mark of a

cancerous cell type. Exanples of types of cancer,

i nclude, but are not |limted to, non-Hodgkin's
Conjudayinp hottas wlalpdtg‘kém aglvaryagHoaspropkealek eviihare§@d go theaghirmacokinetic
characlt&rsflfrgsrbif\:lhg lil_ﬁ A g I‘%Ellé&? érslémoé‘a%é’&l r cc%ﬁ?’%%ﬁg?n £ \5&'/' achreves
'na@aﬁyﬁﬁH@éyFP@k¢eukenra nultlple myel oma), col on

carci noma, rectal carcinonma, pancreatic cancer, breast

cancer, ovarian cancer, prostate cancer, renal cel

carci noma, hepatoma, bile duct carcinonma

chori ocarci noma, cervical cancer, testicular cancer,

| ung carci noma, bl adder carcinoma, nelanoma, head and

neck cancer, brain cancer, cancers of unknown primary

site, neoplasns, cancers of the peripheral nervous

systen1 cancers of the central ‘nervous systen1 tunours
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sem noma, enbryonal carcinoma, WIns' tunour, snal
cell lung carcinoma, epithelial carcinoma, gliom,
wa@sdaososy8nma, nedul | obi ast oma, crani ophar yngi oP&T/DK2005/000719

ependynoma, pi neal oma, henangi obl ast oma, acoustic

neur oma, oligodendroglioma, nEningi oma, neurobl ast oma,

and retinobl astonma), heavy chai n di sease, netastases,

or any di sease or disorder characterized by

In onegrolmsiment) aal LYA ofitmrorigetidede linkegrtowoanddzgotasdalfenn § conjugate,

said ll@#\'d@‘i’ﬁ@l‘ide@lﬁecl&freﬁ'e%ﬁ@@eﬁlﬁla@ﬁﬁta%@@5@1esc%l'lﬁl‘éﬁt%q'el‘aflchﬁﬁlkétaﬂtlsense
fuse - cel

eu em a
LA of RIS AEE ST SR Elion Fl ke elRcS AL IR BSOS 730 but
the ligandsvany also &@te manecatithe suydrcoldjoraibe dbsesalricparticdlare theegnowth

factor t& %Fch 'Eﬁ’é"?ntléeﬁsé m@&%%quélébﬁldﬁqﬁ%eecoﬁjﬁﬁlédg R ok BT

ori ssue covers or
tramf‘l”l"ﬁé% f‘?"ﬁt@ B@&ﬁfeg’uw%lﬂé%nq AlgaEciegtiflesareieNes Philaseag!ylysine-
oligon i éotiak e mplexep iah eleippdpatddSBH @ptake by belsdkpressing highdevels of

transfgl]r’iﬁ QF @ol%@qeé zﬁ&s etl'lep %&aa rlgf)lgg ?11 (Q)% \%g%/ l@%éﬂlst érg%B?lg%arol moieties,

dUP|emmE9('”€Péat°@t%JCh Eplat:rlfémq &olytl- b@ne, IPAg-CcaPRBg' 't'laﬁ@ﬁ prmgre
nuclead@e@Rdtart IMkbge b@)ﬁFé Such Qs fpAbSPhFARIDLhIGE NarriSthe like.
mucus-secreting glands. The term "sarcoma” is intended
to indicate a nalignant tunour growi ng from connective
The prepastien ofStratsfersin ccambleb(enga cafrddrs ofrulgohedeotide ngtake istndells is
descrlm‘geglhﬁ' ét%l n)—"rogl NéQ‘lTQ\cad Vg}?rbs%sﬁd BQ% @Llfdr (‘19530) Cellular

to coVver a malignant tumolr originating from
delivegy) gf dplateampe OmPl?@UlééﬁWHg‘l‘tﬁl vadolgte rteFﬁPt?fr%Q@ﬁ\ttOSf'?l\l'écr‘Hq“?ﬂw
delivedf ¢ abeintiested digohielepadd, ns:atdgarrtleﬁ tryelowaral Ucs. Fﬁl‘.ﬁht 5,108,921.
ms. Suc
Asoséégg%%gp%tg /L‘gQ%t %%2%? Sgh raéld?ﬁerapy. Afifth
mai n aspect of the present invention relates to the
use of an LNA oligonucl eotide for the preparation of a
Pharmpbeuticelcentposibn conposi ti on for the treatnment a mamal
in particular a human, suffering fromor susceptible
a cancer di sease, sald LNA ollgonucleotlde havi ng
It Sho'ﬂ'@tbﬁlunéFrsioz’dZDatrméI'%’@ﬂl"h’b@}aLMOrﬂlhél@%ﬁePH@ SPARPOTIRDS Lomprising

an LNﬂanl;dmarplsmc@ b Edmgudatd dMdfiRgd G54R) SR b @RSEIacBltidally acceptable
carrier, B q\%‘l-gﬂé Cs>(c%§rpé2rtr 1 eI p%%ﬁi%lse%ggaz C%%@é)ﬁ%ké&%@gly s(mct'gb(?e for
”Uﬂmﬁmcleotldes/LNA nucl eoti de anal ogues and conpri si ng

the foll ow ng (sub)sequence: 5 - MCXTX

CxAsast scscsast sgsgs MoCxAxGxc- 3!

D'reCth/ﬂ%FOéltlle REgpPEaioN |°ég'l’%lf§‘c%l$l§?'99‘?5tp85'5lﬁ” ‘lﬁg %JBP%W%@"“”W“
The Sasrak egd @ratice of Piahrinaorm Hy-AlFooso/R L&Eknate, abd trhihe-fhid&ying.

b- D-am no- LNA and a-L-oxy-LNA, small l|letters designate

a deoxynucl eoti de, underline designates either an LNA
Pharmggrutisaltyi me@gblp@gq@rsa§u@"e¢q bieding pernds apd adjuvants, are part of the

pharnﬂ@@)ﬁhﬁﬁl%hﬁiﬁ%ﬂtldﬁ Caﬁiébl§§ rtlalﬁléts ahd pd@féltcg madyedongin for example the
or | gat e

rollow GBI AC e £ o e R L Bladaristpish or lactose
as excipiéntsieseqyateses |dirichels; warjphe spedenndbofidwwuting kgents.zFor capsules

the dogb&imllpliﬁ? 'c@r?ttal?\r lldJH(cé?ﬁéerﬁ(@ rf’atﬂeblg;h QQH\MS@ goatmgs of sugar or

nucl eoti des/ LNA nucl eoti de anal ogues. A sixth main
enterig,agrats may b@ll’értp‘lf 82 Asaph yait NG PhrET 2R ECA GOTPRSIHRDgR) also be
emuls@ng ohfhaegaties pisahthcaaiplugataiec8Bichtiinggh®LNAbliddnhBeotide) and a
- . at | east one
“mdﬁ%hhgﬁﬁgﬁ%ﬁ?%bgﬁﬁgﬂﬂpolynucleotlde noi ety coval ently

attached t o said oligonucleotide, for the preparation

of a pharmaceutical conposition for the treatnent a

manmal , in particular a human, suffering fromor

susceptible t o a cancer disease, said LNA

ol i gonucl eoti de having a total of 12-20

nucl eoti des/ LNA nucl eoti de anal ogues and conpri si ng

the followi ng (sub)sequence: 5 -( MCX)(T x) MeCxAsAst

scscsast sgsgs MeCxAx(Gx)(c)-3" (SEQ I D NO 28),

preferably haV|ng a total of 16 20 nucleotldes/LNA

g, o o o o o T o
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5'- MeCxTx MeCxAsast scscsast sgsgs MeCxAxGxc-3' (SEQ
I DNO 1) wherein capital letters designate an LNA
woe@best7Bzie anal ogue sel ected from b- D- oxy- LNAPCDK2005/000719
D-t hi 0-LNA, b-D-am no-LNA and a-L-oxy-LNA, snal
| etters designate a deoxynuclgptide, underline
desi gnates either an LNA nucl eoti de anal ogue as
defi ned above or a deoxynucl eotide, subscript "s"
An LN4eliggndeetideamphbes plicdovith aat materinkthbedagseet impair the desired

action/& \g.hbma@rrags tﬂatcé@gteln%ﬁmel\%sn&%&%l HRs8R8LIAIMSRIe ARG drugs
cri nates either a phosphorothioate

esi
'ndUdPPﬁE“%PBQeﬁﬁgg ga fester 1ink between nei ghbouri ng

nucl eoti des/ LNA nucl eoti de anal ogues. A seventh main

For pa?%f?&g sQEcuHﬁ%onr ‘?r?t%{hterﬁwglvo?%é 9&” a{jl%l rﬁ'stt%uoh tﬁ’e’ ﬁ)r tag&q may

include ﬁéFﬁruﬁ d'wgt:@p@ jwatent beffes sé,arﬁs@!atom ofdqgigity ﬁmfélomsﬁﬁr@agt and

antlba@@ﬁ@lé] 'EHeI’H]:tlt/é’l EOrﬁb&MdQﬁaﬁQéTbﬂ%b§ﬁe@ rmtrmgcatr[@s tm fz?ﬁﬂﬁ@ﬁ@ls uptake,
(0] a

protecg arlrrmrsatcdeeauia tg ner g:ﬁ,glgetg ?ga ef f ?lgitsel e\rﬁlbn net 'OENWm the body, |Inc|ud|ng
implang$ pymiiedapst¢sdeith smtmllamleﬂsa gmmculeéofquetrh\emonga@rmmstratlon,
the prEt‘éFr@Jj cﬁ#legszarggh?éi'&bfgl'sglﬁ'%/(b%oﬁwr%%ﬂaqg b@f@@fl&@gélﬁé

and conpri sing | om ng (sub)sequence: 5" -(

MeCx) (T x) MeCxAsAst scscsast sgsgs MeCxAx(Gx)(c) -3
Prefer&SQ@nl LNA Ngon@dBdotidprieineluadd iy awani fagmalatiot alchak id6- 20

pharn{%ﬁéﬂt?gﬁfy} é%‘éép{t%é:g%%é gp El!au%ﬁte %n%\ %&%gﬁg@p&h%rqg a patient a
therapgyfead n sffediys @@owébm&lst@@@a@mg( srioLs sidaieffects inyhertegated patient.
cap|tal | etters designate an LNA nucl eoti de anal ogue
d. fromb- D-t hj
tn prefE ot IR S P oA UHRACOmARAOrT ¢t M olisiugiids '
formulatatignay rgoeestcad®ruingarticulee ad egugnatcesice corhprisiaga b#fer for
keepifURL BALH AR ANGL BOXS-S5, %fﬁa%g a%hemesﬁéngqh of 20-2000 MM,
eoxynucl eot'1 de, subscti pt designates a
phosphor ot hi oate |ink betmeen nei ghbouri ng

The tenruchcmbuﬂe&hbwhwéumltﬁatthéi@haﬂﬁc@gme&onmdmsumsqmésﬂbn is in
liquid fol)ém 9 dsn{h%p%eelsqg? ? %( %ﬁ%ﬁ?ﬂf’ﬂ% teg olf Ivsfa‘nker, i.e. %hat at least

5p Hor 6dr est

80% (wm} @Otat teast/ 209 (W), oo evaleatdenst aé%e(w/WArpféhfgtﬁrher consists of
water SEHENUid R RIRRREHby Bfso bBRIsEY, @f%ﬁhdn@)’@ﬂﬂ@@tﬁﬁér@tﬁ‘ﬁcol etc.

to a method of treating a nanma in partlcular a

human, suffering fromor susceptible t o a cancer
The aqijeswwrledmefemmadnmmaimffagfot khexpirtgegpe @H in the range of 4.0-8.5.

r r -

Prefer?ﬂwrtg% gﬂifclgrjc\g kgé)p Hégzcl{rﬁ eg?f gfo g‘af ?urcgtas in the range of 6.0

pharnaceutlcal conp05|t|on conpr|5|ng a conj ugat e,

sai d conjugate consisting of an LNA oligonucleotide

. and, at ast. o non- nucl eot i de/ non- po nuc eotid
The iofg CirBoth 0T R R 2P e b a B AL Gl BT gace. Thus,
typicathaitioe lidid phargeneiticelotontesitiav hagamionststdength df 23 #@ range of 20-
2000 r‘HMCL@c‘ﬂtdsq{?%ﬁé-rl%gé‘UPE@—%W%W%@‘W@M‘?& 1990RIdoShig
| ow ng (Sub)sequence: 5" -(

)(Tx)N@CXAsAstscscsastsgsgs N@CXAM(CM)(C)-3' (SEQ ID

A firstNGdin 2éhect grtaé @Fe%bhtymh@:\tioﬁ Gelatek @b alliq@iti ph@rndteutical composition

comprﬁ@l a?anl\{A &l%/onu eo@llé%l %?eo S Ear?%ﬁ%ﬁq_m 09180 cile%itigg having a

ow ng (sub seque ce:
total Olﬁ/émmgkegm&é@t nugipotide Rpaipgvesapd SompiSHT 1HE fR@WINg
(sub)seh&dneén capital letters designate an LNA nucl eotide
anal ogue sel ected from b-D oxy-LNA, b- D-thio-LNA,
b- D-am no- LNA and a-L-oxy-LNA, small letters designate
5-("@) (Mg Bicymatlceatt.gle. " Gadenld) e (s imNat 28),ei t her an LNA
nucl eoti de anal ogue as defi ned above or a
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deoxynucl eoti de, subscript "s" designates a
phosphorot hi oate |ink between nei ghbouri ng
woe@sest7szies/ LNA nucl eoti de anal ogues, and subBCT/DER005/000719
"x" designates either a phosphorothioate link or a
phosphor odi ester |ink betweerpinei ghbouri ng
nucl eoti des/ LNA nucl eoti de anal ogues. The fifth,
si xth, seventh and ei ght nain aspects are
preferally Aaving e seig| §f 16o2bh tiges/BNA heclepiseiahploayesormndagemprising the
followiRg efuneEesce t h respect to the LNA oligonucl eoti de,
t he conjugate and the pharnmaceutical conposition given
further above. Hence, the conpositions referred to in
5'-"eC MABC AL thigasdod iC.As@u et (BEQIDINOL ght nmai n aspect are
preferably as defined for the pharnmaceutica
conposi tions defined further above under
whereinpatatdetErit dedgnate ap oYM Mg potidgramalogaerbrleded BRAMAF-QoeXYy-LNA, B-
D-th.oTlma\ Bablaeimd Ov/e BRO BHLAERGL ISV Isfhafl Wttdhe Hediftat ¥ @dotyduciectide,

repre ent t f the t,ion The
s 0L B350, RENSL Sl B b ETMGR o
deoxy tm*etohéte, %ubswet “ﬂﬁ'cﬂﬁeaeartepa eﬁwmbrqthlgeteélok dtvfeepretahbouring
nucleoGElQélDN& ﬂﬂétéo“tfde ragaueaua,c Hﬁ@sméal.&wt h&sidrigtisadiingr a di f f use

prosplgarnigate fahg s Eﬁtrgd'E%/t?EWe{f{N%%{ iU BietaSs/ A
nudaﬁ@éanﬂo@mﬁ,amﬂcer n one enbodi nent, the LNA

nucl eoti de analogues are sel ected from b- D oxy- LNA,

b-D-thi o- LNA and b-D-am no-LI MA, or from b-D oxy- LNA
said aglfQu cATigH SRMAIAING] byster ferdigeripg Ang PHL iatha e e0fi4de8.5, and
having@drdloagueenghero2008ynNA. | n a further embodi ment,

whi ch nmay be conbined with the foregoing, the LI MA

ol i gonucl eotide has a total of 16-19, such as 16-18,
A secopd ni#n dFhect of thaptdsent invertidn relatek ¢otilideid /Phbinangoticd tordposition
compr%ﬂ'@l ep atéAiInta(?trefh@lEbleeéaYmert E‘é’?d %&Jté 9&&%@.%8 YN ENR as

al , such ,.In particular
0“90”‘1%995‘(‘16 f@d ahl?é?‘é%ﬂel r@éﬁ%ﬁﬂt‘?ﬁl EPVeBP‘Va‘éC'%?ﬁ‘SF szlfég coyalgptly
attachsd td $aid aligonetlectepshidreNA oligdniuclBotntyh dvihgCotokba! e d 240t h
. ' I
rucechByT08 FOMLAR o Aol iR LABPHEL B (G OTRE 2800 e

SEQIDNCS.: 2, 3, 4, 5, 6, 7, 8, 9, 10, 11, 12, 13,

5"- <Me&ﬂm&@xxstﬁtcsclamgsa8 c. Aggmoh z@EQ npapsj cul ar from the

group consi sting of 2, 3, 4, 5, 6, 7, 8,

9, and 10. More partlcular, the LNA ol i gonucl eotide is
preferablg bapoy a dots edfast HrnddemndedyeNAg noclgotice rraaeY uasgrafl coBipQsing the

4, 5, 6, 7, 8 9, 10, 11, 12, 13, 14,
fo”OW'P%Q@%seq%nC%m 19, and 20, in particular fromthe

group consisting of SEQID NCS. 2, 3, 4, 5, 6, 7, 8,
5-Mec & aAth, dflc.a R OPLE R ¢S abive. 1§ he LNA

ollgonucleotlde conprises the (sub)sequence SEQ | D NO.

2, and nost preferable, the LNA oligonucleotide is the
whereinoiapibal nettems tibsiGECe BDLNONudeoctideranalbgey seteed frbmfRiDtdigrLNA, B-
D- thlog_'mogL[ﬁT%H‘hnonNA Qﬁd E LfJ L d sﬁ*\'amétte@ﬁ g@t%@ghéexym&lgalde

or

be conbi ned ol ng, e COfT'pOSI 1 on
—”QL”ﬁJ@rCteﬁ'@PafééﬁtS'??rét@sL%mlcl@a%e quaﬁaﬁ@ﬂmwuﬂer Esee
deoxyfhudidoniee, bsaript turdiebighstasrbiphasphorotialbatg link O&tweeh tehbouring

nucleoggesgi_lllﬁ?hudeotmle%?E@bl?e%l Qﬁ%sﬁ%ﬁw"t‘i‘*%%‘és n%F etlt.jhgs ¥Veen the

phospirpinste Ilrémri adehq@alaQroeﬁsteh@%@tweﬁjameshhomlesan'epleotldes/ LNA

nucleci@8BRSb§IRNah 1N the range of 50: 1t o 1:25. For the
second aspect, it may be preferred if the at | east one
non- nucl eot i de/ non- pol ynucl eoti de noi ety conprises a
taxane conpound. | n an even still further enbodi nment
of the seventh and ei ghth, which may be conbined with
the foregoing, the at |east one taxane conpound (see
further above under "Conbination drug” for further
details) is adm nistered in conbination with the LNA
ol i gonucl eoti de or conjugate. | n particular, the
wei ght ratlo betmeen the taxane conpound(s) and the

. . Y a1
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ol i gonucl eotide (or the LNA oligonucl eotide part of
the conjugate) in said conposition is preferably in
wo b@otsrige of 50: 1 to 1:25. Alternatively, theCT/BK2008/000719
conmpound(s) may be present in a second pharmaceutica
conposition not conprising the LNA ol i gonucl eotide (or
the conjugate). | n this instance, the first
phar maceuti cal conposition and the second
said agirausredeiat Faaprisiupogier iforkerning bise pidin thestrgeef 4.0-8.5, and
havinC&N@AR tAGHYof 20L20bt@qnatively, the first
phar maceut 1 cal conposition and the second
phar maceuti cal conposition are adm ni stered
The firsegrulsecomd pin dspeas arva@ivastagbdusiyudonttetedemtrodhenspatification and

preferg)?:'eg 21}1 uc?é éﬂt@tl %)Ocﬂ% I N& %h%ﬂn‘i_lglegpoeeait eé; goglﬂ}odgge al]icft% ?N’g\'maceutlcal

comp%@ﬁﬁ@m(fgsth%rra@ow eTéne rﬁ@“owmgaemmré@ug at%behﬁé@d to fully represent
the beRemE oF &l iMvertidg. aqueous carrier conprises a buffer for
keeping the pH in the range of 4.0-8.5, and has an
ionic strength of 20-2000 mM (see al so above for
In onefambddénerdethai UN\ mistzatide drealdpuks ere) seldetad frdre Bsh-oikirLAACR-D-thio-
LNA arfd B a0 NS BE Gom p-b- myLl\p-\eurR{ ELERAAA fn H?ﬁcﬁr EINE

one nonnucl edtide/ non-pol ynucl eot i de nnle y conprises
“UCbogd?éRﬂﬂﬁkﬁdﬁﬁﬁqu”VKWﬁs The present invention also
provi des various kits useful in the nedical treatnent

Ina fu?‘lfhe?elf%%ga ﬁ'x‘%t wmtcher%?y f)hgorb'cn:%dn)ﬁ“tﬁ tl%)e %reg{%lrnlgg te L AheI klet

i'Ses a5 '¢ I'nati
ohgonweéﬁldﬁ@ﬁﬁ aviptshofaf-LNAUEh Pgberigl entb-deé l(\cplartc,cghr agat e

nucleohB@sr/g@/i hu@é&.d@%a@@uéﬁoh@e%aﬁw tﬁ@mpumuclmqaas% total of

12-1, 208 5 gBHr RR1 G S P oS RE LR CHERTiG BRBUes.

or nore injectable solution doses of an LNA

Ina stﬂl| #u%gp%ﬁwlﬁ'\gﬁt wh gn(zg)b WQM?P%%?E?}B}T%O&%EUNW ng

or nmore 1 n écales utlonso t axane
Ohgor\%%@e ﬁa@pr'w Slbssaiegce fpeded femUube ermuPFentisiiioRy S&Q ID
NOS.: 20Bak, Bfe, 72820, rojalieot,i esh L NA mwyel end,i1@eamdad, a8 we&icular from

d conprisi I
e or TR BsiR W foscr il Eggéé“%@soiix%ﬁwe)pa&wutaégae
oligonyqteaXide i9B Fompeusideetebley fieav theggraun eanglstiog ofI$EQLP NOS.: 2, 3, 4, 5,
6, 7, pacheoti desit Nk nyclgaty de, sahaaeem &H@cuﬁaﬁ?ﬁiﬂ% BHeMoup

u
consoleq Gt DB 5 2 5o U St 05 e peiy e L1a
oligonudhentide momapsdsathe (@b enserce SEQHA RO a1 anAnasu plefatibldethe LNA
igon @8 YeuRELREbEM LRPBEEYERX Y LNA, b- D-thi o-LNA
ooy D-am no- L Oﬁ$ 'gia L- ogy LNA, snall letters designate
a deoxynucleotlde underl i ne designates either an LNA

In an M|sﬁ0FthrF|€ér@ﬁ'aﬂJo@mtt) a/amdeiﬁqwea cgﬂﬂBM@d @ithahe foregoing, the
cl eoti de S s" des
compog%on Wﬁ} ereRinpr! fés E: {)’%\é%ne £l %%Jgg@?eiesfarather below under
“Combmﬁ&lpedwqﬂégr/ fwmemawt;mt ﬁnd@rtméﬂro@\ae@elgwi@msmjwem pite taxane
compouxd(splsﬁa ggm\msm@blhlht@f%t.ae gh@ﬁ&l@%ﬁ@énéﬁt@@tp%rtl dr ke &nj@ate) in said
este I N bet wee

nei

compoR{IER G i He S RG' AL Lot 7 e O4 A S ALSSPafl iR b Frefayesd i the
at leasivohg htn-natleatidegtonematy tukieotdde rrnemm capmeisk X aneane aomoouTal.

in one solution of the second conponent and the at

| east one LNA oligonucleotide in one dose of the first

0 is in the range of 50:1 to 1:25, and/or

mem&%ggéﬁﬁgthe i nj ectabl e sol ution doses of the LNA

ol i gonucl eoti de conprise a buffer for keeping the pH

The pHaﬂnEé&nttEﬁ%ﬁn&@&tl& Qafalo c@tﬂgrl%a% %gwgfﬁ%énr? @EI%E%B @ﬁ?’fgﬁglg groups

preferre : 11
CO“S‘S%“Q;Of SgMmoHer ?)‘?QUBEIF?@P%ﬂ‘d§'él"it‘n'éf'arﬂ@§t°éy 6‘?‘7“6?“”@?/03-'"@'." gl
and an ionic strength of 100-500 MM | n a nost
preferred enbodi nent, the saline or buffered saline
has a pH of 7.0-8.0 and an ionic strength of 120-250
nmvl
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A simlar kit conprising a conjugate of an LNA
ol i gonucl eoti de and a non-nucl eoti de/ nonpol ynucl eoti de
WOoRi0et§07at so constitutes an aspect of the i nveP€T/DK2005/000719
mutatis nmutandis. It should be understood, that the
I nj ectabl e sol ution doses of i3he LNA ol i gonucl eoti de
(or conjugate of an LNA oligonucl eotide and a
non- nucl eot i de/ non- pol ynucl eoti de noiety) and the
compduags gtostatip aumpsurptse fei-alidiggeartdc aanmberhds) etifprokfaetive
compo%h@é’ %r&'—%?@ﬂtotn?@ﬁﬁ%@é’tsﬁ&gl trm&ﬁntm%lataﬁdand kinase inhibitors.
nbi nat 1 on drug respectlve y.
pharnaceutlcal conmposition in I|qU|d forn1|s under
In an int<éstdh Vaahmy tislil@et &fnt B a@‘lﬁ’adit brie0dh® nidbi & Bpadtik lcompound.

e E e R A e .
consistiiph paddieragortirestendidso 5“@'@5%¢WPG@qxﬁmt@§PnQﬂoﬁ dncagliron;
altret#nife (Iﬁal@n‘c ﬁé{%ﬁﬁatmm&gmﬂﬁt(ﬂ\wl\@b arAifsdtigd @étﬁyctlﬁ%nﬂﬁc%ll&t@ihlmlde

C
ok ySHER oL PISK: i dar B ahiehats sy o epgeierone
asparagtisa gspaal;i bl e cd@etter gliemt ticateth mides(cesiden); bidoenycin
(bleno'er’lfé ne%"r’aﬁ anWe?ach)t Parﬂor;féttn (‘bQFQBTa'tIﬁ n&rr(n@%tlr@ Bkt BICNU),

nt al ni'ng onuc eotide 1s sol
chlorafBHR (leiaram) cfﬁor@é%wad%ﬂﬁ%ﬁ% AcHATERIM r'@-‘séa&|”|)n‘és%‘?’t'”
(platimdl)buftb&he aeibiHosids (é)&argbmbyfdb&‘reﬁlzn&amme) dadiapineytirf or

(actmorgfc%pP&&sﬁeg%ﬂ?{ua%ugmugggs(% @%@gb§oc§&§5’lg§:}% ?%?‘E%,qoxorublcm

eotl
(adrlownubmﬁuwa@ astpirrmwﬁlnﬂﬁ@m\éhgeétreﬂe% BN, 35, digthysiihestrol (DES);

etopS|H@WFCI§t\|fe¢’€§JH het@&op%@s)?@l@@arﬁ%e \(\ﬂﬂﬁi’a%)n fIS@hﬂdd-Nﬁlexm), 5-FUDR
eot

(roxu bGP ALY BT IR e AP DS <O TP B SFRSPIeR) proept

(trastuzuenabyl Hy(dexryg reas(bipdree)) udangleicin Bidaiycin); ifosfamide; IL-2 (proleukin,
aldeslé@%&&?&%%%ﬁﬁ%@ﬁ (S BstLron 39 R nM’e%c(a@f)\t&s%})“ Feupfonal

(uprof P GERT IR DR AGL '@%‘P?tgé' @ﬁ%{Pbgn%@“%ﬁwawﬁpW&sﬁﬁaen'

mtrogélh91ufst(al'dl)(;)Whemgw(am(ra)ksmﬂ;eme&aptﬁburuﬂ%(@aﬁ'ﬁethol 6-MP); methotrexate

C 0 0y
e BRSPS A st
pentogipt) (Ryaeoxyedfarnwdn, mmsﬁt)bp@a&wmumhrﬁnvwltrﬁﬁmam

prorocﬁr@zﬁh@(ﬁﬂttﬂ%)a&(ﬂe@oiotmx}z’anh&bﬁm GBRkHet) e spathakgnakRiposide

(vumcﬁ\u gﬁ e%‘%sr Cétgﬁat)d,: t%é%tgc%&\a!éz#ni\r\ﬁngg?r%ﬁ%@t(\ge%agéié,hﬁl[trg\% rjém‘\abic acid);
vinblagléexyaliah e iricdetinesi@beavini) gnd vistoreleine (riyedinca
phosphorot hi oate |ink between nei ghbouri ng
nucl eotj des/ LNA nucl eoti de anal ogues, and subscr
In on\eriaglo S REFCER BTAHER PiP iR6 SREFLEEaS MO oS Foaining (a)
one opiRORPINY aidorsdieitides akd (B toneen nmoed gihlbo tidnmgherapeutic compounds

which '?%&lcglq%gqs%/n%s %lrﬁé)r}nhﬂer a@lﬂlal‘?g%"e?i\mtﬁrgﬁ LNA ohgonucleotldes

I one e a Wi
such c@amemem@uxfl@ﬁorawmdﬁmﬁg betised mdgfﬂdL@H\ﬂ (s@cHifgramycin and®

ollgonG@éﬂlQﬁ%rﬁeﬁuerfBﬁW (lé §t mahiagycihk@dRhgsrRrRetidd fal period of time

followg%ﬁﬁpﬁ?%cbl oN% ?ﬁ”‘i‘m}ﬂ?ﬁﬁ%‘?&@%) lﬁg\(negc}(ﬁnbmat f WIB‘I %rbenor more other
such q}vherpﬂ@ranegbatompogydspem @Mhtr@aprmmm fB@lotﬂ’ésﬂpreél” and

chemd%ﬁ&%péd‘l% BFpBuh® @%M%rt@%tp%gsonéﬁmb@lns%é %H lﬁauﬁfﬁy thRRe Wlicitly
SR A EXR d accord
mentip Vad eoti‘?rancﬁ pd agpo %?%}?alté‘%at?‘ﬁ‘&tﬁdﬂ%‘é’"ﬁg?““ according

to theneleatiozer; intratracheal, intranasal, (c) topica
i ncl udi ng epi dermal , transdernal ophthalmc and to
mucous nenbr anes |nclud|ng vaglnal and rectal
In ongleriefaydyembpdinient, WernbatreacgbtiqahedrorfisitiyniinadripEiergd in combination
with al takdrRadohfoluad., subcutaneous, intraperitoneal or
i ntramuscul ar injection or |nfu3|on or intracranial,
e.g., intrathecal or |ntraventrlcular,adninistration.
I'n one enbodi ment, the LNA oligonucleotide is
adm ni stered intravenous, intraperitoneal, orally,
toplcally or as a bol us |nject|on or adn1n|stered

M g,
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Dosi ng i s dependent on severity and responsiveness of
the di sease state to be treated, and the course of
woe@asEst | asting from several days to sever aPCTYDRR1S5/000719

or until a cure is effected or a dimnution of the

di sease state is achieved. Opi4 mal dosing schedul es

can al so be assessed by neasurenents of drug in the

body of the patient or by surrogate markers. Opti num
The tetiosa@y@se marypaandy) isdeiEeded tgeranmphss paelitake! (Eaxpit)e nagitaxel
derlvaltlogé \é!ogé’&%Lel oclak Ql%umo%mel:l qg&ne@%’ﬁ@rtﬁdld’ andl&g&@npééﬁtaxel (Taxol®)

esti'mat e ase Sfound to be tive in
is a diggrpens isglefed from \bs béﬁf ﬁfaqhe .Wﬁ%ﬁrg <PaCH'Cbé%rT£XUS 86%'5@'@ gng is
repredehtitive® ofd class difothéragetne:r agdégtsdfaving dytawmiegintg syatutn. rraylitbeel and its

analoggsi rYa%Q b%gﬁ ro%[lceraorfyspa%ﬁ 53{1_%1)1\5@9 Wo?ﬁ 1&8%%@% YbaQEatPﬁeﬁlr lYorecursor

ce ev
Obtalneﬁff@m mwmﬁdleh:owﬂstwuqc; fierd b\etpé@lévnwgﬁf h%ee Hmf@n et a' J. Am.

Chem! Q&Et1l16*1@§7f1@b13%1§9w) aﬂ@ﬂhd&ﬁao@a@: dve Nasiré BBE:8d0 hasey. Rtlitaxel
ence

a conce tr
nas AR e T TP AL B2 FURGE 1 Bl Pou Ry SEtEadLs of o
Ann. Tt SadTBAL: 237’(27&!1919&&3 Heliesabl ¥. tJona\ﬁ@nmeInptaﬁa@ﬁw 1805

(1991‘)‘“153(%9& T8, rNa@I”@QnQ&rtIII%Qr é’@)(slzq (@ﬁmeehd Bign, re@%ur)&ﬁeﬁ&n
di Sease staf e, eved

b
Sociefg e BRIV 528k TP Erisd Tt o ST e those
comp&hn’l:ls Ihgvih @ a 48xang ringrbeBribg ngdified $ide rigginp €y nlagbeyfof bivagy analogs
have WFd gvrétd %'&Egpesd gﬁz?ﬁs sn%)éa@?ngce\‘ @&u&g’ﬁleanqaétéﬁfhty QHgn ﬁ@f f@f naturally

ess
OCCUﬂanQp@"r‘q“@deloi"heEﬁ@nﬁbékére WWﬁtteﬁ'?ﬁéék‘ﬂ'ﬁ%t“atﬁ? aﬁta"iﬂdbaée disclosed, for
examBleNhin1gemht, Rosd 5,284 i ISEZEVZPHITL BYY54 /5801 5266/68BL£5948,796; and

f
5,227 4{)0% H‘S; c&sa (}surcealog}/v%{ch a(se mc I’ Préfcaeaaﬁerew by}%gaﬁ'?ﬂ:%' p?chw.ba?(glr%d
taxoteregbi he drephfeddty tbamietmﬁsehﬂ/\r%ﬁwy%%@r@ 273 E3% P33 739, and

WO 99;09§8§ riﬁ@@fsﬂ@&ﬁ@@éﬁ%ﬂ%d@@ﬁn@ébm&r@t@d hareid-Dreference. In particular
cl eoti de accordi i nvention will render

n
embofinelE aoa 1 T BAEE & L GOL e S Ene
chenot her apeuti c conpound or the LNA oligonucl eoti de,

The w%rrghp%tt{a beE\Héetnhcﬁ!é ik CIP\E &r@@%)@n’dqgé] H@l\ ?%Jn@@l@ot@ée ih ré@id

nventi on can l'Ize or as research
comppsewg@ﬁwlcfaﬁv infihggaoes ofc3: L ther2apeiriagdn Hifgrange of 25:1 to 1:25, or

in the%ﬁ@:m/ﬁ fm o 1125, bEMEAE G&hgetddﬂ& 2t 1:98N&an |tl:N|Arange rc])f t5>0 1 to 1:10,
onuc e use speci fical ly inhibit
or in &‘ﬁégg%? gtt%ggi’ %%vtl ViIrA9srs %gllntglelnlléel | s and

experlnental animals thereby facilitating functiona

Hencdl & PV’? laSpef of A8 p?él,fe9€ﬁ1v9rftloﬂr}e@%rt§“a%E%adeﬁﬁcal composntlon
Use ness as a tar eutic interve

era %b
comPRSTER AR CTE S AR O RRP LA o LD RGBS LS aL & g ifseLical
acceptisilcdriers eie CNAalidorquerntidd BavendSutoralaf i2e0pmetstides/ LA
I I situ
nuceffis aritud SR ERaReritht RO e Mencd Nl dpeut i cs.
an ani mal or a human, suspected of having a di sease or
5'-("egll) BRI "EE A:,.Asiy‘@é 5&959@%&@(@5(@@@%5@340@@8@; ing the
expression of Survivin i1s treated by adm ni stering
anti sense LNA oligonucl eotides in accordance with this
prefefabyelidvingra tokal ot he120pruolebddd/ IAenutiebtidelsnaddgues ead icorgpraging the
' ul ar mouse and rat and treating a human,
ﬁﬂb“@ﬁggg%Fg@k$$ghaV|ng or being prone to a disease or
condi tion, associated with expression of Survivin by
5r-Me@HMAA stt%rclsagtggsgsl‘“%dmx@@@ugsmaﬂd yo.ofy prophylacticall'y
effectlve anount of one or nore of the antisense LNA
ollgonucleotldes or conjugates. The invention further
whergin aupithé Ettarsnixshyodtecdn NAdoldotirg abdleguexgerestsl foom GfD-oxy-LNA, B-
D- th|§lﬂf\lx| ¥ larhRoGRiA a%d “LIhG N, s%gpleﬂgﬁ%glgﬁm&&prﬁjcleotlde,
ntacting said cells of tissue wth
ollgonucleotlde or a conjugate as deflned hereln, in
particul ar a pharmaceutical conposition as defined
herein, so that expression of Survivin is nodul ated.
StiII further the |nvent|on prOV|des a nethod of

o, . o o - -
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or in vivo. The induction may be provoked in a
cellular assay or wwthin a tissue sanple or within the
wo povstogp7amnRl . A further aspect of the presenpCT/DK2005/000719

invention relates to a nmethod of preventing or

reducing cellular proliferatizmn conprising contacting

the cell or RNA fromthe cell with a pharnaceutica

conposition as defined herein, whereby cellular
underlineglesigaptas evimeriap Aoveleptde amalogdpssld@linethaboyeevent i on

deoxyﬂfcléoﬁ%‘%'b@é?*rp@‘c‘ "RfeSbhdi8E QtthﬁJhWth&e'hﬂk%bMéén QeighBouring
event| on may a cel lul ar assay

nucteoffeglfA PHC‘%trdﬁega'e%e&nﬁr%chwtt Ki feSI90atssi P fig?
phospimemtiidat EXRER VERNESBodestar irdrtidoyeqr edighboednenaaigpitides/f NA
lectiBg ak ucl eotides defined herein is the LNA
nuceo& |Soﬂﬁ%ﬁéogﬁge SEQ ID NO. 2. The follow ng exanpl es
illustrate the surprisingly good properties of this

whereﬂn:‘ﬂﬁe Wei@rle el %@Nééﬂﬁhe béﬂa_n'étco?‘@o@ﬁi(é)_%\h@;ihé EﬂA ofddrREIcbiN in
. | nucl eqti des c SIn or avi ng t he sequence
said cc%%@% Bnl\ﬁnot&' © 5198 %‘EB M%S have simlarly

interesting properties. Exanple 1: Monomer synthesis

A fourt-Frlﬂ'r%arln %pé@ RPFRS priddnt Fﬁr'v@r%ct?rl Rk t@%l‘@%bé’é‘éﬁ:rbﬂ &8mposition
her e are ow ng, publ 1 shed procedures

wer e
COmPfﬁﬁ@ arti?aéf‘ %'?Fc@g rtepcfogbooyﬂglagg A codjygate\iipR PBAoAsARt ARy agseptable
carrierSsaiPedgjugan coSistirg @€ abh aRMolidonulklectide a0 )ied3t epanad-i on

nucleogfje/]nlslﬁ ﬁ%@ﬂé&%ﬂﬁ@%ﬁét&%ﬁg é?f Jteﬂﬁ%h% t%l_iaEJO& g%gr?cleoglde said LNA

oligonygieasidg ,hévrng;a tg;gbgfeirzrzo pl.rclqzqgrdg@(w\lf\ ,ﬁ\uclgotr%ﬁ@@gueszmomprrsmg
the folwling (siB)sequdncgur ed Locked Nucleic Acid (a-1-LNA):

Synt hesis and Properties, J. Am Chem Soc, 124,

2164-2176. S. K Singh, R Kumar, J. Véngel (1998)
5"- ("o iesA-Astofc-dlonsel “BALGO (DR (SEQA D RDbBlic| eosi des'

2 Anrno- and 2'-TMb- LNA Mononeri ¢ Nucl eosi des, J.

Chem 1998, 63, 6078-6079. C. Rosenbohm S. M
prefer@h« pg\ﬂ@q}]géﬁal cM16|§0 Wgéﬁs/L@ ngcleqb@g@pgl@ﬁuesLandEomprrsmg the
followih@{&@®hseqdenddéngel , T. Koch (2003) Synthesis of

2' -am no-LNA: a new strategy, Og. Bionol. Chem 1,
655-663. D. S. Pedersen, T. Koch (2003) Anal ogues of
5-MeC TNIAC, Plesietk @ okt "GIAG AT (SEQ By NOhdki s of the T -
Th|o LNA Thym ne and 5- Nethyl Cyt osi ne
osphoram dites, Synthesis 4, 578-582. Exanp
wherely qaa%ﬂu%treéaﬁrwaéw HA ch'etrdgma@%%fq'%%d b B oxy-LA, p-
D-thio Sy, BaSamirt-LISA aigl t-leoxphlosp bonk ittt éesappton ddognuadntide,

nderl@é%grﬁﬁﬁle§ggl%r ﬁAﬁ‘Kj@FeBﬁ@ésé%rlo Mél td ﬁrjxe% at10ve or iS ol
deoxy@t@éﬁOédere@PSq“ﬁr (fedegigrgtes wh@wégr%h'@memr het®yeeq pephbering

nucleoﬂ@@s/mﬁﬁucléﬁtrdb RRal6ftksOhind OiBseipit-ResdsignatdEitag)a t he
e o S LAY P o o Rt

nucleOtléﬂpealeau@szeanctand further deprotected for 4 hours at
65C. Theol i gonucl eoti des were purified by reverse
phase HPLC (RP-HPLC). After the renoval of
""here'lfbl\‘}'ﬁ'e Yehpratiohetwiang f P8 CPMBUNAE @nd fiag h’&’f‘ erg%eaewe part
of the AdmjtRtE€in fRt EHhiositian G BGhe adrdetdigonDioeicpbar mass was
further confirmed by ESI-MS. See below for nore
details. Preparation of the LNA-solid support:
The thipd @pa fatrironaiofasperts arkladsaiagenpbly lrembimst avith the specification and

prefer&ce%dr@MFés%ecm%@KNA Bl%%nﬂ@@&%r tf{eE’CQQJL@g%E\E’E a;rgl%ie 'gg%r?nacgutrcal
compoZ{oRalvet St 25wt i Aot Hgheriptres i bis Redevedganaly epresent

the bebefitpef dielinenteer ni ght . After extractions with NaH2PO4
0.1 MpH5.5 (2x) and brine (Ix), the organic |ayer
was further dried with anhydrous Na2SO4 filtered and
evaporated. The hem ester derivative was obtained in
95% vyi el d and was used wi thout any further
purification. Preparation of the LNA-support The above
prepared henrester derivative (90 nnDI) _was. dlssolved

o [r— R ——— -



10

15

20

25

manual synthesizer and stirred. After 1.5 hours at
roomtenperature, the support was filtered off and
wor@aesh7et t h DMVF, DCM and MeOH. After drying, POEDK2005/000719

| oadi ng was determned to be 57 mvl /g (see Tom Br own,
Dorcas J.S. Brown. Mdern nachigne- ai ded net hods of
ol i godeoxyri bonucl eoti de synthesis. In: F.Eckstein,
editor. digonucl eotides and Anal ogues A Practi cal

In one/gpprodaednt, OefldirchucleRlideRrredmued 8%lseletBdifiIm BEP-ory&NAOprD-thio-

LNA alQJfB PhEmRbLLIGANYE “r@ﬁ’n ﬁeoxVL%IACQMFH LSy 2NA, in particular all LNA
oram di t es 5- et hyl - C(bz)) or

h
nucleog ‘E@%ﬁétaﬁ‘i/ pﬂc?:g%‘&réll"‘am d|te |s performed by using a
solutlon of 0.1 Mof the 5' - ODMT protected amdite in

I
in o 168} SRbLAIES: ks DRy e fh Y ARL ARRRLE) s, |
Ollgomécéﬁqt'idéaa%attotléyOfu@r% SuetnehBera8 o -1 Ban portoglanAfe

nuclecB8&/ OA htﬁélécﬁpdtﬁ)éhbldgdﬂa% A@%atu@fﬁ tlﬁe_lesmA Gfgdhbﬁeétﬁl%gﬁﬁfa&otal of
ar e one j cal r 0Ol 1 u
12-18, s%yﬁ'? hg-gliSS or ‘5‘,1%3392];1& llar;ﬁ eau%@pq{a %Eh‘gﬁﬁf th}de anglogues

conveni ently optim sed. Puri f| cation by RP-HPLC:
1n a stiOLHAZ: e%ﬂ%@nﬁﬁ%%h E]lléel%er&'i*rﬁ)me’él ke merfor%'df:uf':&rﬁe (Hal M

anmmoni um acet at g and acetonitril reV|at|ons
0“90”‘E§Rﬂ‘Pt'dEJ|Cﬁ@PH%ﬁ€ﬁ GSP )ﬁFqLB@Fe sejeasedireidhie HFﬁ“aaFEB?'%'”@M&ﬁEQ ID
NOS.: 4; B #es,rey17a8]) a0y riidine 3DETK 1 1eh i py tayavhame2@Nk-particular from

the gr%n%ﬁwggé ﬁs%ﬂ:ﬁl\@ﬂ: T%t %:fjré) “5?1‘5“?.0 qulgA:pa{‘t\éular the LNA

oligonyBdgpsige i @z@h@ow;sﬁleétﬁgfm Yiegrpepeqngisiios pheEpHONCEM 2, 3, 4, 5,
6, 7, shexad Mormph@smaseme B@nﬂ;ﬁ))éhd bbuin: partlcular from the group

LNA t
consishSEBLE I8 KRS £ % P27 0% 8l WA kg0 leentd
oligongéitign cdmgrigasshd (Sub)S@qUer@AS@QtIDG@sz Sgdgn@t grefereble2the LNA
ohgon@cleotll(\_@q\sgt-l:é Mo sPRtis 6E6 95BN 3S9s MeCsAsGsc-3" 4-8-3-1

Reduci ng the anmount of phosphorothioate links 3 5'-
MeCTMeCAsast scscsast sgsgs MeCAGsc-3' 4-8-3-1 4
In an &enMECTiVE{AAS AR BRR s asiidOSge bdebiAbined with-tBe Brdgoing, the LNA

oison ML 18 LA AR, 1Bl O RORIEI e b 1 of s ST
PreferaihGdhe agHenys camist sqgwew@slﬁisrd@e keeping thegaHain thqReange ioh 4-0-8.5,

and hdsh® iameYftngth oPhOIPHO HM (He8als dbbiKfor Autehd: At BBER Ithe

buffer)unlts 7 5" - MeCTMeCAsast scscsast sgsgs

For the fourth aspect, it may be preferred if the at least one non-nucleotide/non-

polynuclectide moiety comprises a taxane compound.

In a further embodiment, pharmaceutical compositions of the invention may contain one or
more LNA cligonucleotides and one or more additional antisense compounds targeted to a
second nucleic acid target. Two or more combined compounds may be used together or

sequentially.

Furthermore, the medicaments comprising the LNA oligonucleotides may be used in

combination with radiotherapy, etc., see also the Experimentals section.



10

15

20

25

30

MeCAgsc-3' 4-8-2-2 5'-c sTMeCAsast scscsast sgsgs
MeCAGsc-3' 1-3-8-3-1 9 5' - MeCTMeCAsast scscsast sgsgs
WOREOAYSH732 4-8-2-2 10 5' - cTMeCAsast scscsast sgsSPGSI/DK2005/000719
MeCACGc- 3" 1-3-8-3-1 LNA oligonucl eotides containing
a-L-LNA nmonomer units 11 5 - CVvr s MeC AD
sast scscsastsgsgs MeCa sAa sGa sc-3' 4-8-3-1 12 5' -
MeCsTs MeCsAa sastscscsastsgsgs MeCa sAsGsc-3' 4-8-3-1
Method 3f Beathes@ar MeCaAD sast scscsast sgsgs MeCAG sc- 3
4-8-3-1 14 5' - MeCar MeCaAa sastscscsastsgsgs
MeCaAaGac-3' 4-8-3-1 15 5' -
The phosRipcRisic) £oMPegEes %@“@A‘ér‘b ge'%vagt f°4 t%e Eﬁ@tn“ﬁs\t gf cancer.
sTa s MeCa sAa sastscscsastsgsgs MeCa sAa s@G sc-3'

The pharmaceu%lcz;] composmlon'\ébacl:%rmé\{ﬁcc)@ﬁgf tﬁéﬁJl Tc’ntvércl:t?ocnsg}'%tpsrg’s %%Iy employed for

treatment or prophylaxis against diseases caused by cancer, particularly for treatment of

8
1

cancer which may occur in tissue such as lung, breast, colon, prostate, pancreas, lung, liver,
thyroid, kidney, brain, testes, stomach, intestine, bowel, spinal cord, sinuses, bladder,

urinary tract, ovaries, head and neck, hematologic, skin, gastric, or bone cancer.

The invention described herein encompasses a method of preventing or treating cancer
comprising a therapeutically effective amount of a Survivin modulating LNA oligonucleotide,
including but not limited to high doses of the LNA oligonuclectide, to a human in need of such
therapy. The invention further encompasses the use of a short period of administration of a
Survivin modulating LNA oligonucieotide. Normal, non-cancerous cells divide at a frequency
characteristic for the particular cell type. When a cell has been transformed into a cancerous
state, uncontrolled cell proliferation and reduced cell death results, and therefore,
promiscuous cell division or cell growth is a hallmark of a cancerous cell type. Examples of
types of cancer, include, but are not limited to, non-Hodgkin's lymphoma, Hodgkin's
lymphoma, leukemia (e.g., acute leukemia such as acute lymphocytic leukemia, acute
myelocytic leukemia, chronic myeloid leukemia, chronic lymphocytic leukemia, multiple
myeloma), colon carcinoma, rectal carcinoma, pancreatic cancer, breast cancer, ovarian
cancer, prostate cancer, renal cell carcinoma, hepatoma, bile duct carcinoma,
choriocarcinoma, cervical cancer, testicular cancer, lung carcinoma, bladder carcinoma,
melanoma, head and neck cancer, brain cancer, cancers of unknown primary site,
neoplasms, cancers of the peripheral nervous system, cancers of the central hervous system,
tumours (e.g., fibrosarcoma, myxosarcoma, liposarcoma, chondrosarcoma, osteogenic
sarcoma, chordoma, angiosarcoma, endotheliosarcoma, lymphangiosarcoma,
lymphangioendotheliosarcoma, synovioma, mesothelioma, Ewing's tumour, leiomyosarcoma,
rhabdomyosarcoma, squamous cell carcinoma, basal cell carcinoma, adenocarcinoma, sweat
gland carcinoma, sebaceous gland carcinoma, papillary carcinoma, papillary
adenocarcinomas, cystadenocarcinoma, medullary carcinoma, bronchogenic carcinoma,
seminoma, embryonal carcinoma, Wilms' tumour, small cell lung carcinoma, epithelial
carcinoma, glioma, astrocytoma, medulloblastoma, craniopharyngioma, ependymoma,
pinealoma, hemangioblastoma, acoustic neuroma, oligodendroglioma, meningioma,
neuroblastoma, and retinoblastoma), heavy chain disease, metastases, or any disease or

disorder characterized by uncontrolled or abnormal cell growth.
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MeCaAagsc-3' 4-8-2-2 18 5' -c sTaMeCaAa
sast scscsast sgsgs MeCaAaa sc-3' 1-3-8-3-1 19 5'-
WORM@aOSIBL Aa sastscscsastsgsgs MeC ADgc-3' 4-BeRDR2®B/000719

5'-cTMeCaAa sast scscsastsgsgs MeCaAaGac-3' 1-3-8-3-1

Ref er ences ol i gonucl eoti des 2dg

TsGsTsGscst sast st scst sgst SQSASASTST 4-10-4 22 5' -Gs

MeCsAs MeCsasgst st sgsasasas MeCsAsTsc-3' 4-8-3-1 23
ParticlBaryGeldvVe Csvan Gatdigegsamt ssasakGed MoGs adusCakeBytit-18ulemia,

dlffusezé c%%o%%ﬁ&%%%Eﬁ@ﬁ&ﬁéﬁﬁé%p%n%naﬂtﬁm@r Lrinary

sgst sgscst saststscstsgstsgsasast st
tract%%%@%%%%%@g@&%@gst sgecsgs MeCs MeCsa 27 As
MeCscsgscsgst sgscsgsascscs MeCsTsc 28 5'-( Me ¢)

The te}%%ﬁ%”&%" fésir‘?teﬁ(? cgt[%9§dl{§/aetgo‘ rﬁglgﬁgr(tcthsn%all of e Ttﬂ?lllaq oagm

sdper
Eplthebalméb@cwm qidiopethe; @év&néa@gu@,slc(etﬁ@%@dq_ )body Examples of
epltheﬁélﬂﬁﬁl%?éﬁeﬂﬁe sidn afd tey m@cd?saﬁlhﬁ 8brok£tHaelind @heﬂsod@%}awtles and

e R, bk TR Relep e B P sl Sp AT i o oo
extend @t¢ deapedsiugimtess @ fdengiands,| seolt Bsleuceibrseetingtglansts. The term

“sarcoﬁjr‘raa%'léyi'ﬂ?énﬁéd tb ﬂB@%%QMHaQ@EL@nJJr @kovﬁﬁ‘é W@ﬁnrl:onnectlve tissue, such
nei ghbouri ng nucl eotides/LNA nucl eotide, anal o , and

d
as CarH@gélJB%é‘?‘isﬁ'ﬁsf&ét‘%‘éﬁnﬁém?ﬁoaﬂ? g ieraetngad E Srein, 1s
intendad ¢b eoter denaigabraguesudesdignmydonagitosiphor odi est er
link. Al LIMA-C nononmers are 5-nmethyl-C (MeC). The
conmpounds were designed t o target different regions
The cappastiiont ofie PSeReDT inVentiNAre bsliaygd thie pacylameplevant for the

treatnfePl UERGRYr-( SB1RBRBKCACHAES 50¢h thedtRRAt bVbEQR3HEMEd with
| e 4: Measurenent of Tm Measurenment of nelting

— Exanp
rad'OtF%ﬁB’érature (Tnm) of the conpounds: A 3 nM sol ution of
SEQID NO. 2 in 10 nM sodi um phosphate/ 100 niM Nadl /

A fifthOndin AN &PIAhe P sEnDinVBsidH rReksWh ttle iideSof an LNA oligonuclectide for
the preparation of a pharmaceutical composition for the treatment a mammal, in particular a
human, suffering from or susceptible to a cancer disease, said LNA oligonucleotide having a
total of 12-20 nucleotides/LNA nucleotide analogues and comprising the following

(sub)sequence:
SI'(Megx)(Tx)MerAsAstsCscsastsgsgsMerAx(gx)(C)"3’ (SEQ ID NO. 28)1

preferably having a total of 16-20 nucleotides/LNA nucleotide analogues and comprising the
following (sub)sequence:

5"MengxMerAsastscscsastsgsgsMerAx_GxC’3' (SEQ ID NO. 1)

wherein capital letters designate an LNA nucleotide analogue selected from B-D-oxy-LNA, B-
D-thio-LNA, B-D-amino-LNA and a-L-oxy-LNA, small letters designate a deoxynucleotide,
underline designates either an LNA nucleotide analogue as defined above or a
deoxynucleotide, subscript “s” designates a phosphorothioate link between neighbouring
nucleotides/LNA nucleotide analogues, and subscript “x” designates either a
phosphorothioate link or a phosphorodiester link between neighbouring nucleotides/LNA

nucleotide analogues.
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conpl ement DNA/RNA 3 mMin 10 nM sodi um phosphat e/ 100
nmM NaCl/ 0.1 nM EDTA, pH 7.0 at 90 OC for a m nute and
W@bdoomsf3t o cool to roomtenperature. The Tm BET/DREe005/000719
dupl ex was then determ ned by increasing the
tenperature 1 C/mn. from25 3 95 0C. The Tm of SEQ I
DNO 2is shown in the Table 7 in exanple 21: Exanple
5: Stability of SEQID NO 2 in human and nouse pl asma
A sixttgmalni aspegt ofthesgrEEQentiah N@tetoathd USEQS @ BPiI@at@dsajdnconjugate
con&shh’d’@ﬂarﬁm Uﬁ&éﬁ@cl&iti@é FRd Gk—le‘a?ﬁﬁ%ﬂdﬁ%&@ﬁ@ﬂ'h@n pM&ﬁ\)dled%ﬂde

moretGEoTRBING atacheg st PRe Ty U, f1the Pirsaiationeb o phagnacadtial
compaisitioh dicketie trE@tragrd a20@pmahiie paritisulbt @ homab heiffPAGErom(see
suscedﬁbgautroea éa}nc@(@}ggégg Bid INA Mngﬁ&léB‘qug lhavuﬁ?'altot% bt 8o The

ant1sense conpounds’ on nuc eic acid
nudeoaséfﬁ/b% NuHectisds aBé"’E‘é‘?@é‘G CRPHAINI dre %9 Qaipg é84p)BTauERAet
types provided that the target nucleic acid is present

5'-(Me_cgfq('r geh%é%?' eaﬁé&‘%’?‘é@@% (%‘?&gﬁf}l{?é%?ig? ection of

a nucl eic acid encoding said nucleic acid. The
preferﬁi?@ﬁ@xﬁ&]h QRothpyrels-85 nlﬁc?éog@Es/DN‘&h@él@ot@%'aﬂaﬁﬁb febfnd comprlsmg the
routine det erm ned using, for exanple rthern
followigg fsupaseguensgant i t at i ve PCR, Ri bonucl ease protectlon
assays. The followi ng celltypes are provided for

r_Me bl Me S [t b
> CLHéu ﬁ%ﬁatr—ff éégsg#e’%g%%gez&%%% RIt hes:far ge%/piez gigr egsed

in the ceII type chosen. Cells were cultured in the
wheremnﬁ RRANEBIrE BBGH LR BN A RS AEIRRENER Qavs@mearﬁbmt@br@& LNA, B-

at 95-98% hum di ty and
o-thioigy Briey %kﬁ%@%@ui SR I 1o 22 s otk = S usieaice.
nderlmgaies@hetee aitlearand®A nuclentdd &R} weas defina] 3bodtemabed by

deoxyﬁecgeﬁgsf,gﬁggcrgﬁ'edé”ro‘églbﬂét% g?ﬂoép%g@'tﬁt)&'é mk féﬂeemﬁ% (c);hbourmg

was ~cul
nucleofiges{ [N pys'eRtideanaiRpyesBI)d suberiRtaia s&esngnﬁte@ ah# ci n.
phospti{E3thicke lifkidrenpiispisdradiesteiankeset@dr ndigHt@duibgni@sotides/LNA
nucleoPH% %ng\ﬁ from ATCC and was cultured in F12 Coon's

Shi ne (G bco) + 10% FBS + gentam ci n. 518A2:

The hunan mel anoma cancer cell |ine 518A2 was kindly
A sevéﬁ@ﬂﬁkﬁﬂa%&t[% th@pre%ﬁ?%ﬁ/‘ént&%‘eﬁdt@é"tooj mR¥HRAJf %B&ﬁd a mammal, in

eCU ar ar mac 0g
vt G SR e Bt LGRSt oY erieF S i comersing
the stepudftadrrdalsterin@hdEie (nSirgrmml) one o]:O%réeherhpémr(LaltveefSaeti\tmdoses of a first

pharm(aE%%Eal*&?ﬁggg'agﬁéonkprﬁﬁ%%t @NH &I #@%onu ogtél}l/l 8“; éef %&lde

antisen
havingeq, Fatelraf fg-20neH ter sy ey nt&*ﬁ@t'dqsmm@aamg coppeEsise Higllowing
(sub)skduehZemel | pl ates and grown for two days at 37C (5%
CO32) in DMEM suppl enented with 10% FBS, d utamax | and
Gentanicin. Wen the cells were 60-70% confl uent, they
5'-("GaKT 8" CrAsicaat-eaiod TEMUIGN (A ESEQIR NOdR8Y, er ent
concentrat| ons of oligonucleotides (0.2 - 25 nM using
pof ectam ne 2000 (10 ng/ ). Transfections were
prefer %‘%\Y pR\deg 8 Getaksiént] %Hq'%?’ng?/ Brfigpilde ppaloguss and cgmprising the
followi6d 989m)sehBERC269: 16416- 16424). | n short, cells were
i ncubated for 10 mn. wth Lipofectam ne in Opti MEM
foll owed by addition of oligonucleotide to a total
5"-"°C.T o " Criens Tt C:B:t B 0a1 CABuasY €35Q BNNGI ) per wel | . After 4
hours, the transfection m x was renoved, cells were
)A/ash_ed and grown at 37C for proxi mtely 20 hours
wherein, Rpipl ISHRIF Pesianate,pn kYA ’?Ec'ﬁ‘&lﬂ%§”€\8%‘i é?'?fx%E{P%q‘Q)OWdNA' B-
D-thiotLing, 8APpiaord-BlAe agt G\t dxy B, amall (Getdrsdauiinatd & e@eoxynuciectide,
harvested for protein and RNA anal ysis. Exanple 8: in
vitro nodel: Extraction of RNA and cDNA synthesis
Total RNA Isolation Total RNA was isolated using
RNeasy mni kit (Qagen). Cells were washed with PBS,
and Cell Lysis Buffer (RTL, Q agen) supplenmented with
1% mer capt oet hanol was added d| rect I y to thevvel I S.

AL + Y . o o o
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the manufacturer's instructions (Q agen). For each
sanple, 0.5 ng total RNA was adjusted to 12 nl and
worRocedsomsth 0.2 m poly (dT) 12-i 8 (0.5 ng/ nPQT/DKRG0S/000719

Technologies), 2 mM dIMP mx (5 inmMeach), 2 m 10x

RT buffer, 0.5 ml RNAguard(tmg RNase Inhibitor (33

units/m, Amersham) and 1 m Omi Scri pt Reverse

Transcri ptase followed by incubation at 37C for 60
underlinierdesianekeh ediberi amadtA matdotde anal@BE SsalefibedhabroveBxanpl e

deoxygucléoﬁdé“ §u59cr|fﬁ?d§’l des@ﬂé@eé@ 'pﬂoﬁjhogthlg%%ﬁk%@Mééﬁ neighbouring
urvi vin cl-2 Survivin splice

“UC‘GO\‘}‘H?%/H}%” Srg‘fﬂt@@ﬁnawgb?ﬁ R USRS RLHESIAR R P t he
phosph@bitdavelirfusrva phasphddidiester ik betwedn goghtoLand hageotides/LNA
: d untreated cells, the generated cDNA was

nUdeotltféggBiﬁﬁg%gant itative PCR anal ysis using an i Cycler
from Bi oRad. The cDNA was diluted 5-fold and 8 m was

An eigml'?(%lﬁeﬁ{ti"ltrﬁmﬁ%sﬁ@cg Eftammsléh@lheerﬁ’@ﬁtraétéﬁt& aGA&thad bf thehti?g a
R m |
marnrigl b Rl M SRS o SR e cohr sy the

methop rcermprising j'd'le( $tep mbad]‘mpﬁtemag to the mammal one or more therapeutically

effect|5e é‘&@@ﬁﬁgﬁ m%@rg@sltgn Wr%_rgm%rfcb gatg SidMnjugate

VEI se

cons:sﬂﬁg %fo';)n L Ar ﬁléﬂonBCI%otmag gt {eaarn%{ﬁz rkﬂndwé:leotlde/non polynucleotlde
moietyFAiVia EGNCRETBBI T €AT CTACTLOERL RANRA(LSEQIiy & Bo8dg havingnaltotal of

12-20 &g%ﬁ@f%ﬂ%ﬁﬁ%leg\}i%{g&ogﬁgg ﬁrﬁcggcmx ,ﬁrwﬁetgg gﬂ Ber?gle@ut"):)Qe&d’gﬂce

human Bcl -2 the PCR prinmers were: forward priner: 5
5°- <Me@fﬂ@@%&@%@%<@@fa@q aoRoepsy,ation in the
assay; (SEQ I D NO 32) reverse primer: 5
GCCGGTTCAGGTACTCAGTCA 3" (final concentration in the
preferaigg hgvinda Gotel)f (GSEIidBOkIdeEs/B8) nariebtideanPICRg atdecowmsising the
following (SUBYGIGRECGACAACATCGCCCTGT- TAMRAZ'  (fi nal
concentration in the assay; 0.1 mM (SEQ I D NGO 34)
For Survivin splice variant PCR the follow ng priners
5-Mec aptac.poneeab kald o erre (s NEph) ce variant 1 (Full)
Forward primer 5' -GGCCGAGCCTGECTTCAT-3" (SEQ I D
NO 35) ( Final concentration in the assay 0,6 mV)
whereiRepapita detpars fegigriite FGONA hugledtide ATEIDY BCIITATEBESNP-DEBFANA, B-
D-thiolLNR, BEB-3fnd- LA Qﬁ& aqp&éelmﬁ §Fn'aFPnatfePs Bé@gr@%@ﬁe&yﬁué@@trde,

Spl | ce vari ant or war
underl SR B e FEAN PR aEes e sfngd FoNg T
deoxyu@iwotitd, rsabsapipt '9f ctebugnatss ayh&spBorduiodRe iak detwakn meighbouring

nucleoﬁdeW%%AFﬁ Wd &béé,ﬁﬁQ Jdégégllgtes%mjer(a Fi nal

centration Ice variant 3
PhOSPQWWtWr%DWPWPd%ﬂe@@@@% Qe uclqogeey/ |
nucleobi® 3%9lodueki Nal concentration in the assay 0,3 nm\V)

Reverse prinmer5 - ATTGITGGITTCCTTTGCATG S (SEQ I D
NO 38) ( Final concentration in the assay O, 3
The fifthysixtta gaeantiProd eight main aspects are advantageously combined with the

spec.fléat.oﬁ/é% EF@I@%&%@ (LA NS R JAddR0e %@%%J/Dh&)ate and the

% nal concentration in the assay 0,
pharmﬁ?ﬁuﬁ‘ﬁ € FRESTHHENEHETE eE)B?"JienE%Pqer%@Fkﬂ%'ﬂ%’?ﬂf@ﬁéﬁdﬁaé” the
fifth, s(dE, are@)th and elybt mMaln ZPectnye peaférablg @s idafisaniol ehe pharmaceutical

compoQiE 89@5&% 8 ?L&'tﬁé?%bg neg&%fep oﬁ‘r%r%? wcmg%n%’@&"%ﬂén&{nblﬁgnon

man assay rea

drug”. B’Pei @wmservmromaye %Aét@err@ﬁhﬁge ﬁ@fﬁﬁmrpa@@utr@re b§neﬂts of the
inventioAst ructions. Two-fold dilutions of cDNA, synthesised

fromuntreated 15PC3 cells (expressing both Survivin

and GAPDH), was used t o prepare standard curves for
The digdaee eferagasto Mhg bPERY pf thgroaes tefmed Surtierlabmes, h5@8erfppefe@bly

W G -

selecr o Rt Rl e AR A AT oo

were determ ned fromthe cal cul ated threshold cycle

using the i Cycler iQ Real Tinme Detection System

software. See Figures 6B, 6C, 9 and 2C. Exanple 10: In

VI tro anal yS| s: Vst ern bI ot anal y3| s of SurV| vin

. Y oy v o Y Y e
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run on a 12%Bis-Tris gels in MOPS buffer and blotted
onto a PVDF nenbranes according to manufacture's
w0 p@b08082 ons (I nvitrogen). After overni ght i nPCbaKR@s§/000719

in blocking buffer (PBS-T supplenented with 5% ow f at

m | k powder), the nenbranes wgre incubated overnight

with 1:500 dilution of polyclonal anti-Survivin

anti body Novus 500-201 foll owed by one hour incubation
acute {mphodytic 19®@mdt, lhepatimcanferardniat Goaker; DAKOY tralkedncanesd colorectal
cancefer e then incubated with secondary antibodi es (either

1: 1000 diluted HRP conjugated secondary anti bodi es

from DAKO or AP conjugated anti bodies from I nvitrogen)
In oneadrabddimatitythe LaMchudrbedavertztodties bad detaetbdUfgorn @-Broxy-LNA, B-D-thio-

Y [ 2 hegh L I e
un o BETED, S, IPHARCRLRGL O Ko Y Bl By
nucleotidg apalogygs apx BrRIP¥-EYA- I n vitro anal ysis: ELISA
anal ysis of Survivin protein |levels Harvested cells

re | and Survivjn was ass sin st ens
1n a FETTeE ABET 0t A RIJRY bf eoab SRt Bt D ey |
oligonadedtidd ihrg a ttatat dfel 6~ E%mmmeaslaﬁl@norom thenmpartichie tLér e.
nucleo%@@s/EN,g Hﬂcﬁe&ﬁe %%QIQBJJ& l&ern%ﬁve\g(ttﬁg LR Bligohisieottid A3 8NSEI of

tion Human Survi vin TESSj on usin .
12-18 LN AGHED 06 £ G 3n TP SRR IRIEd O 15, BUSHdaTLbA T HRotidsganalogues.

present invention, a series of oligonucleotides were

i.an 0,.1 i fferent
Ina stg?fcﬁrl% regmMm ‘ﬁlcﬂ m%)i be %omubnieg:'q\g@ﬁEhesfo%eégmga{ﬁ%rLNA
ohgona@mssis|cempﬂ%ﬁ$tve«sumeﬁmxﬁsqlect$éﬁomatbﬁ graup-copgEing of SEQ ID

NOS.: @ l39@n5JCd e0ki def, 1L1Nti\z Oiakganwll%otﬂédﬁ@ MEERd 8Y,ahwakRdiar from
ur
the 9@%&995@@9 gfoéﬁeﬁwlfé) @Qﬁa 2igpr e‘P %r e"da glé 8@&%@;@3“ the LNA

oligonddeatide égya kerh paumdrseleateid\ieon thengrokp tormissheof 8ER ERINOS.: 2, 3, 4, 5,
6,7, 81;:19?950{1 lq? $3, )153%@1@, Was, 4o Har r%dpawcuﬁs%rorﬁ msegrB’SpR

orma |se transcrl steafy
consisipg ofiSER gOSN%,tZg 4 ab: §,| $, 9. RRd éoalli\@n more pre erable, the LNA
oligonbelaa@idaybmPisashe €subjstoliencd IEQUEEY NOED i dwedse pesierabledthe LNA

ok ARl SE RS plber s L beckels e

and proliferation inhibition by antisense LNA

In an SVdnd@i lﬂ@tl%ﬁeh%@m@h't bF’fHengthoéndCs%lth%alrlg%gtsV\@ﬁlch may be

bovi ne

combiggh i B8 tafegniie oob TGOS R CTPAPa &t FOBbRTR IR y
compaund (5% fOERer aboge cedari “Cahbmatlm gt far dlifthdridetailbl la p‘amcelar, the
welghtpl"élt&) %g%e'n Qh@%@:&ﬂﬁ)un@l aﬂH @I‘léngﬁil-Ql(;%?oF @EI%%I?@QYNNG

serum ut amax m cin at hum di
oligonyrieptisserE! n e SRR SEiCsOTPOTITLIR 1 Eriense ohiedie &9 125 For
the seWcEasbéanﬁfnﬁc/tbﬁcbréﬁarﬂég ifLihp @f @attedhienen2@Rofide/marpblynucleotide

Caspase 3/7 activity 15PC3 cells
mo'et’(lw\g&ﬁ&isgggq%f(at% hé%gdl ty of 10000 cells per well in

white 96-wel | pI ates (Nunc 136101) in DVEM the day

In an Q\FénOJtnltﬂQTﬁerr%ﬂﬁfo@i‘Pﬁén@Bf thm%vaﬁrstanai@bghaelwrﬁchvmﬁaﬁb@@&ﬁaﬂed with

vvarmed VEM f ol | owed b [
the fofaoRa. TEENISaH TR T STHGHAY (B JURRCRRE00 e Hnaton
drug” ﬁortfurmlg@nbetaulﬁblsIaslmhﬁisterednn ababigdtidrowitly tha INAdalfgonecleotide or

conjuéia‘{iéj ' IF Q)a ﬂtﬁmg r&%t Be‘{i\ﬁ§erpﬂhle l’g)?a(;%e cgmwﬁ r#o‘}’g'\énd-lihg LNA

HS% eotl e concentration rang rom QO
oligonygiectisi (A Slgonuieofideqiarsoidhe F?%@%ﬁdm'e@q@ R ENe rahge of
50:1 tpash® ol the@ititMabpartidt HaXPHe lprdibirdd © ot & 18490 @ns @bRHM Was
nociefARln pERRLORLRR PO RGORHRLRAL L iSahy el IR, oot i vere
they were renoved fromthe CIE i ncubat or and
equilibrated to roomtenperature for 15 mn. 100 nm of
the highly sensitive Caspase 3/7- G oTM Reagent
(Pronega) was added directly to the cells, and the
pl ates were incubated for 20 m n. Lum nescence
(luciferase activity) was recorded in a Lum noskan
Ascent |nstrunent (ThernD Labsystens) The | uciferase

. o o o, .
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transfected cells with a caspase 3/7 inhibitor.
St aur ospori ne, Canptotheci ne or Taxol induced cells
W@ ersesh7as positive controls (see Figures 3, GRCEHDE2005/000719

Table 4 plus Exanple 21).Table 4 - Caspase 3/7

neasurenent of transfetced cetds 24 hours after

transfection of 15PC3 cells Annexin V-FITC fl ow

cytometry analysis 0.4 x 106 HeLa cells were seeded in
Referrii@3o ftheabéfereomentibangd pribodintent ttha efaee toropoundls)trhay lblagresent in
the flr&fpﬁaﬁﬂﬁ‘c%(uﬁ@él 'cgrﬂpoéltrl% &%drémﬁ@ﬁ@ L%@%%u@@%ﬁgﬁr &#e0%njugate).

I'tion of
In th‘sqg?fﬁ%ﬁ% '??g""%g?FdFHP \*I’E‘i‘”ﬁ@f‘ &kq %%WU{*F% Y HgertyA
oligon@aédtisle(er theiLNAwigbredicbtde gamrontheedojugata th sedd ddifpazition is
I S e

preferfyl AEETRRRA ST B 1050 R Bait, MidlahedrhMhate) may e
presergdn 9 SgCoAd BRI HIcahFqrapositidRgIet SomPrigingGHierhitoliganycieotide (or
the conigete\arshed indtarfdf thvtrMtaine rdadduti€al lcb i p&sitiRci ndrthw@scond
pharm%??u%@%l ﬁ%&logﬁ%g \%go'blfeo nmﬁ@'st%getglrcg)g LL alnegf ﬂrtaltcc:e?rkalt‘%ely, {h% first
pharmaggufisaitcompbsitiet prththegesemd n/beghe@umal @empqaﬁltﬂrasare@dminéstered
sequedidaycel I's were incubated with 5 m Annexin V-FI TC and

10 m propi di umiodide (PI- 10 ng/m) and incubated

for 15 mn at roomtenperature in the dark. Incubation
In an efentstidl figtiee teetbodigidns, W\anti’nn”qau Ibiefcbmdmeémmttha&mégcﬂmmehé ONA

ohgonyclgc{tld(elr(mt &e%gq]lug&fefgr%aéﬁ g g%%%g&sgﬁpegprreﬁent in an aqueous

trate
camersféﬁf?ﬂahky thvtﬁqéwercamﬁlwmp( ﬁ@cﬁzha)ffqr fRIUEeringEsApit B the range of
4.0-8. (;,OarEu BsGnMbric BRERythi SEL0-280PAM {dek @1s6 @BbV or frfiRe details about
the bu ffl l%ure 4) Measurenent of proliferating viable cells
Si‘hg the MIS assay Cells were seeded to a density of
10000 cells per well in clear 96 well plate

For thé S&HEMd dil !t;l’?t rﬁz.aagﬁecp Qe m;g%g%i%@@a if it Mtbns ngRY

r to transfection e next S were washed
“”C'e°gF|%/é‘°PrPOB'Péﬁl%?tlﬁiéd“%ttﬂW‘F%ﬁ?E?\)sé%gfﬂf“%ﬁ’d‘a fition of 72
m Opti MEM containing 5 ng/ M Li pof ectam ne 2000
(Invitrogen). Cells were incubated for 7 mn before
Kits adding 18 m oligonucleotides diluted in Opti MEM The
final oligonucleotide concentration ranged from5 nM
to 100 nM After 4 hours of treatnent, cells were
The praeasth ét/entiorGose MeMldasidaridd@ kits usefuimtico medicali tneptDMEN fEasatient
in nee@@gled.r. Fol | owi ng ol i gonucl eotide treatnent cells were
all owed to recover for the period indicated, viable
cells were neasured by adding 20 m of thetetrazolium
In oneC@iiaAY) fitk kit comprises a set useful for combination treatment, i.e. treatment with

on unk By SNV el e PO TS ol (4

el ectron coupling reagent (phena2| ne et hosul f at e, PES;
Cehlnth hidin SOEED) of AYIERYSH RnHOH %Iét@@t(ﬁ? ‘(ilt comprlsmg
Proliferation Assay, Promega). Viable cells were
measured at 490 nm and 650 nmin a Powerwave (Biotek
(a) a flrsisdomporettShntaitiveg dbritdirhbiednjetdabigrsoitibn Hoded oPER LNA
5 m/h was plotted agai nst the oligonucl eotide
Ol'gon{'é&gggt%a{l on relative to nock, which was set to 100%
The maxi mum inhibition of proliferation observed in
(b) a steB&chB% SYconidddhd 67 RbAURIe3@M k- solufisid & cﬁ‘leaﬁ%ore taxane
8ure Table 5 - Proliferation inhibition of
comPeSiYonucl eoti de transfected 15 PC3 cells Exanple 14:
Apoptosis induction by SEQ 1D NO. 2 in conbination

whereiYﬁss:gEjSE @Igogfz{(eotlg?gg%kgg(%atal &'“f@%g RL@@%%%%L&R%%eonde

analogNeaﬁ@cthmrerlsgmheé% watgdxsyb)smncqhe Net her | ands) were
seeded to a density of 8 xI OE5 cells in T75- flasks
and grown for two days at 37 0C and 5% CO2 i n DVEM
suppl enented with 10% FBS, d utanmax and Gent ani cin.
Two days follow ng seeding cells were transfected with
2 10 nM SEQID I\IO 2 u3| ng Li pofectam ne at a f| naI

— Y T s

Hence
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harvested by centrifugation at the indicated periods
and plated in white 96 well plates (Nunc 136101) in
worEMos@weD m of the highly sensitive Caspase PCT/DK2005/000719
3/7-d o(tm Reagent (Promega) was added directly to
the cells in 96well and plateg were incubated for 1
hour before recording | um nescence (Il uciferase
activity) in Lum noskan Ascent instrument from Therno
5"-("QHBSY St/bhas aictocteg-bdlTGMEE) (o) 1H (SEQUEP NOr R&M. The
| uci ferase acti vi ty I's measured as Rel ative Light
Units per seconds dat a was processed [
prefer%tﬁyéhwé%éﬁ{totgbqft]\ﬁa%(}sn\fle@tiges/% anl%&gﬁg agplogygspnd compnsmg the
followingi(rubddegnenar: rel ati ve to nock were drawn in excel.
Transfected cells incubated with the caspase 3/7
y [ th| bi tor, whi cMr; bl ock active caS{)ase 3/7 activity
5" e T AseletC- b9t [TBrsG.caY ESEHERND; &l ty of the apoptotic
response. I\/breover Staurosporlne canpt ot heci ne or

tax d ceIIs v as, posjtive control. See
whereisr oSl IS E desiciaie s D SEe EheRRRloniy Sa bl f e TRy -Lna, 5-
D-thioNIQA, B-D-amidrertilAand aib-amytUNA, axall leBeld desigriate a l:lgomndcleotide,
underltnre%§|5ﬁ§‘tgé Qi@ﬁer an%i\lA' %c@ﬁ@ﬁ@%l%g%e aE'd)éﬂrﬁéooé'bo@Q

staining : l's were arvest e
deoxye%ggg%ﬁagacrqph SiGGS'ﬂFatFﬁa iPResPhgroghipis link Getvieen I”E'é’hE%rtﬂ‘g
nucleoti08%/ &S nadleteide anelof uese Bnd albsaripekeddsapiatadteith@Oa unt i |

E £ n

phosp%ﬁth [ﬁat%@%e% orgAréSEheéln%é g% laﬁn\%ebsett\gged\qg]ﬁ(?gI‘l};ﬁﬁHrﬁ@c‘#e%gldegLNA
nucleotifle ppaloguesdamlif fer (0.19 M Na2PO4, 4 nM Gitric acid pH

7.8) was added and the cells were incubated for 5 mn

at roomte rature cells were harvested again
where 6 PRBHD SBPLEror30e A (254 =g TGS ATe G Cp o7 Of the
secondrgpmdonBNoael the a8 Bastgdrel LNA @igbalideutide di ares ddBe 294Hevilrst)

E 1 4388 ACS anal ysis was carried

comp °§u'lt‘ti'9§/h e, %ﬁgésﬂ’ct PRl dyyol A8 A Vo SEQ I D NO

2 transfected 15PC3 cells were exposed to different
wherel@QRE BddtatIé e16tiaH doEas),(@d tha M A N gdriBREtI Y cdRh Rk Gi Biffler for keeping

the pH#nQI&fj I%ﬂ%.% atglagg gyar}ﬂ al{/pnéﬁ ul%rqlt ﬁgfé%%?a fal&%é?{f‘”@tﬂg pereferred
embocgﬁe@t} heNmmffep, eangsaliaecon bL[ﬁgere;hsahn@rl'@a@ ryofayB1Pa® and an ionic

streng@bd DotspRed i E‘ nMd3€pleferd %aln%tpm%%hnéﬂaotﬁe%rs%ﬁne has a
21, Exarrpl e 16: In vivo nodel:

PH of %Brﬁjgra“é%\}ﬁ%c ?tFﬁﬂggF‘?f 20 Alman tunour cell's grown

in vivo by treatnent with antisense oligonucl eotides

Slmllypgl gor\?\Fﬁllﬁ%/gld%U%#é 8?5 [l@A 8@%§Ele&%elﬁnd(a%qg%1cle% Qe/non—

PO'Y”Ué'FOW‘@n'ﬁP@tB%iF%FQmﬁWEeSrﬁ%§péﬁ abélye mventios; Aats
solution of SEQ ID NO 2 according to schedul e,

R e R Rt hﬁw&ﬂﬁgﬁmi e gor
conjugd s@tndddorligongridatide laed amen—a\gelegmd:aﬁiponmmlmmcleond@awety) and
the tagné‘qmanrﬂcfs%éfQ%blﬂrb Qe QHQAe%QLg‘tqgrsab'on unéeﬁ*@shaﬁhﬁ%lﬁlcgl)

or intratunoural (see Figure Taxol
compogifiedr 31t GofpiInstiRe dihde: r%%eé?F'V/%{Yl ons: I\/brt aI ity (dal ly),
body wei ght (tw ce per week), Tunour vol une: During
If the é\é‘?rl?g)a(e% 'C%Ia CL[.I)PSI% él’g?lglgglgr 8tl"ln[1n?s Inde{r‘rﬁgl?gfrbeqn tgﬂbc%te@ok‘ondltlons
which gillsompygraise the $téblhe'sérﬁh%L%eIIQOmd@e@tdeditmmt@prame@to produce
the finlsh&d bt‘éﬂ'@é{rcomaﬂﬁﬁ‘d fle L@ﬂrdﬁg&WC%kI@é int Qs&ltd(fﬂf]{ﬂ te .g. as a freeze dried
unour 0 re

materigl g 0T PRI el SOIMPR TS A UL GPGEET B8 treapstituted
(e.g. dissoldsd offuspamiedipsgontoladmiestesioni f i ced by cervi cal

di sl ocation. Tunours, livers and spleens will be

wei ghed. Tunour anal yses Total RNA isolation:

Approxi mately 20 ng tunour tissue was honogeni zed in

400 M RTL buffer (Q agen) supplemented with 1%

mer capt oet hanol . Total RNA was isol ated using RNeasy

m n| k|t (Q agen) accord| ng to the manuf acture S

o s R e
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Technologies), 2 mM dNTP mx (5 mMeach), 2 m 10x RT
buffer, 0.5 m RNAguard(tn) RNase |nhibitor (33
wa@riobs50182 Anmersham) and 1 ml Omi Scri pt Rever BET/DK2005/000719
Transcri ptase followed by incubation at 37C for 60
m n. and heat inactivation at3Q3C for 5 mn.
Intratunoral 25ng/ kg SEQ I D NO. 2 or saline was given
6 times (50 mM volune) over 2 weeks. Sanpling was
Hencepetdntihh medh 2spetivefrtbe aivertion rektesdosekit @omrisswi on | evel
was est abli shed vvith 9 turmurs (SEQ ID NO. 2) versus 8
tumours (saline) vel. Protein |levels were
(@)a fgﬁaqoweaer&nwr\m*w a%‘NA PLHPBHF‘%OttFS? ISP AN t i ng
(see Fl gure 9). Real time PCR anal ysis: To determ ne

(b) a stecon popﬁrﬁ C%H% lnn‘jﬂ g%lmgﬂmb%yfg sotlthﬁt(g% %n ergatsél%agggapted

was use

for rquQ}RItat_nm (esd. §la§QI|UHgn ansusgyesiay) of paidn-B @F@Rﬁucl?hfedec Dr¢fierably said

buffer'@8Biti6H hat z?EHEh frel @ngdgr Bor.s, e i i3RE steddin 322012000 mM;
Tagman probe master m x containing 30 m Platinum
Quantitative PCR SuperMx UDG 2 x PCR master m x

where{nl said tNOgRIOpucItite HAGInYg aTagireil 2o beclestidlegi NABILCIRDtde

ff%@?’é .CTCTACA-S' (SEQ ID
a”a'°%695§%§&”@{ rgqetrhsk}%” G&r e prinmer: (

5' - CCAAGTCTGGCTCGITCTCAGT-B' (SEQ I D NO. 30), final
5-(" &)@ AR ssclc@ﬁ;@as“ﬂmh &%@WSEQ ID NO, 28),

5' - CGAGGCTGEECT AVRA- S' (SEQIDI\IO 31),

final 0.1 nmV) and 19 m H2O. The 60 ml was di spersed
preferairly hawong\e lkdtal ¢fiG- 2 hiiclqdtiees/s)A wutleotRie amblognesearchcomedrising the

; and probe were obtai ned from
fOIIOW';FE??TL%g%%E%I%SOtl de, France. To nornalize any variance

in sanpl e preparation, the endogenous GAPDH nRNA was
5-"ecauaoild, ﬁS@anus@ng'@ca\@{c% dswgiopped 1Yagman assay reagent

from Applied Biosystens (4310884E) according to

manufacture's instructions. 2-fold dilutions of cDNA
wheregygaphia détbarel désigmte at LBAtnedediBleCRalogup selse e frotyok-B-oxy-LNA, B-

D-thioWAAY 'Byéﬁnﬁ{HjLI@E% L\A@>§y H@?@n{aﬁ l&fe@?éés@gn‘&@@@é&gmucleotlde,
curves for the assa g eﬁir oq%r am was as

underlfisglesiopptes efff ¢, an YR da gty SiBeRP B 59

deoxyByddotife, afubSopt 3‘.5’ designated @ GhasphorothiBatedink \betvepeanteighbedring

f ' ch f l.eul at ed
nucleo%ﬁeimxIﬁ%&l%}}@ﬁgﬁa%u&, Qﬁ& @uﬂgjrn[?t E%nésfez%% é?ﬁepy
phospiespRiate ks E'FﬁS@B?WI@Ff@F "@e@twp@uaeg@oumw arcieptisesiNA
nucledtig@lapdlb@izsand Western Bl otting: Approximately 50 ny

tunour tissue was honbgeni zed using a Retsch
honogeni sator in 50 nM Tris-HCI pH 6.8, 10% gl ycerol,
The at®vE¥hBTBnedkitd\bridETalzin dis6 indude @awriitapd udrtine éat anfrtbining the first
and sdbRd ERRgorlepidi bi tor cocktail (Roche). Total protein
concentrations were neasured using a BCA protein assay
kit (Pierce). 50 ng total protein was run on a 12%
Bis-Tris gels in MOPS buffer and blotted onto a PVDF
Adminjgigieranes according to manufacture's instructions
(I'nvitrogen). After overni ght i ncubation in bl ocking

The DRI oo PR dE0 R INATEAS Y G T B <6 'p g number
of wayb:deféndind utdnomhatherplotay of eysedmiateatnBunt Vi desivedatd bpatythe area to
be tre%@_&ig%%rﬁigg %QJn Tn%k/ ?QQY(b‘?%?I Kogy’ pi WE@Fn'th'atiB\ﬂ bhinsufflation

I on o ranes were .
of pow%wna%%ﬁt é@'twrnngg&?eamar'ytraﬁﬁ@qhsadire@anea'rt (qbFopical including
epidermaraﬁshemeq doRthatraid) ang ab adicsecasdbrayied mciuamdivaginkirama rectal
dellve[g)(ﬁtg\l; I( | ﬁ%%r’%%%glnlc%%t erlrétrz\g/qeéglg d:m?ria &%géﬁ‘héu% h%aﬂ&%%n nt%:Bgntoneal
or intriamegvGd dnrjedionom ifusiof: envintracseeal) eor, natr@thewl puwtrﬁe%emar,

ECL+ detection kit (Anersham. See Figure 9. Exanple

17: In vitro conbination of Survivin antisense

ol i gonucl eoti de and radi ati on There is increasing

evidence in the scientific literature denonstrating a

correlatlon betmeen overexpreSS|on of the apopt03|s

o . 1A PN\ - o,
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radi osensitivity has been shown (Rddel et al., 2003;
Int. J. Radiation Oncology Biol. Phys. 55, 1341-47).
wEWdB 78Rl | s with the | owest radi osensitivityPGHDRe@s/000719

t he hi ghest spontaneous expression of Survivin.

Actual ly, Survivin protein wag even upregul ated 48

hours after irradiation in SW480 cells. Conversely,

Survivin expression was |ow in untreated and not
administretigade dnatmnbépdimenadhatNdnliganutibetideds edminditersd irgravieneus,
intrap&Rbhed,| FRyPWABIIy 8@5‘&5 88fus %éé\étfg‘ﬁ%p@dr%m%&fég laire&ly 8 to the

over expressing reconbinant Survivin are |ess
target,058ANosensi ti ve than untransformed cells. On the

contrary, the radi oresistant pancreas cancer cell line
Itis agﬁern\%ly\]?blrl]em@ﬁgtrt]%gttrtﬁg ﬁ*l Q{Tgﬁthgpnatg%a%gg%gﬂa &Worﬁlﬂ%g %gavenous
infusi@sg@epiaki ty (Asanuma et al., 2002; Jpn. J. Cancer Res

93, 1057- 62). Treatnent of the lung cancer cell |ine

H460 with a Survivin antisense oligonucl eotide
Dosaggecr eased cell viability of irradiated H460 cells in

vitro (Lu et al., 2004; Cancer Research 64, 2840-45).

I n vivo, delay of tumour growth in H460 xenografts in

Dosm@lé@%péﬂd’éﬂt b @éﬂeﬁﬂ/ Md ResporMahkg3aF tdiefas@ statd v b treated, and
| eotide, and .i rradl

the cotjﬁ.g o? ?rngtﬁ?eoglﬁ%g 8 ] ﬁv?rﬁzl ?YS t8 Islevera n‘%ﬁ Vg‘?%nglr eairg

ohucT Bot'ide o
effectéd oraaidipntinubinn & treedigagae state alachleQ@O@ptlmb@@e‘r@eSCBsdules can also
be assg%a byRdasurbRses @kaéra? ¢ @RMHody bPtHeGRtIBnt d?dly skbYAteimarkers.
pl ays an | nportant e in radi oresi stance and
downregul ati on of Survivin nmay result in a therapeutic
Optimbenddsbdesi rmayt Veey tiegdndirgf orr mdirdbt'i\mﬂpdtemtdﬁm’aﬂwdﬁal obiguoecleotides.
Gener}?@ﬁﬂ v{ah%%te's{?@a&% r@%bggﬁ gEEL ogmﬁ % B@g#f@c.thb@ rri"‘mywt'l“@}ﬁnd in vivo

uce oses | ess severe
animaknggelafIipgenerah fasaggdn frpch e%maao &% FP%e!f@)P.f bwfﬂ?'ﬁa't 2B may be

given t@iﬁceﬁﬁ@qdrt@ ddify, weerR( n'i'ohﬂ'fhﬂblaiid'aﬂv, oM év{len Racgperdrperedolygars or by
. Lran ec n S Cce S i nclu
contino BHEG RIS Wk oo B oy NEcT At e Jof Ay e ee

estimatash bageyl oajehdz:guwdtrhsnﬂwedlmq‘;;(ﬁmg(gowtrg@om the drug in bodlly fluids

or t|ss§H§)$%ﬂ’d§/ﬁﬁ§ Lchcégsﬁﬁ‘ttﬂeQQnér{iemnWytﬁé dersfrﬁﬂé & haa. tha_ IEbStnent undergo
f ect ted to nock Cﬁ%ﬁ ect ed _cel

el ETgSGE YIEFRP A A N ESHTREI OF U5 FRBRse RACH GicHTeRhchgiieved
that thdmostf relecént absesaate @t 0 lomgab ane mgpstidras §.0 aah &t 4mg, or 0.5 mg to
10 mﬁﬁg‘ §§11 }é\fnl%dgdg% ﬁ@aél}’c%eo%sgsoﬁway bahivkh %ﬁc@&éllt}gbﬁmoMTe@%ly less

nic assay. tosis w | assessed
frequanhshask 3 dimastney wepk fena Q?'é‘??e‘i’ft 4 Wﬁwwaaggwcaﬁ%erapv may be
contintle® gt 1-8 tridie8ipag nioep &/eh &sss lfrequént Guero pilionahésoser gkar.
Survivin antisense oligonucleotide SEQID NO 2 and
fracti onated radi ot herapy in subcutane U87
withogf heitd s ind e are paicalft thepry, Huslenvisaged thak thoemibpined effest (and
potengé'lgmnél%gtlg @t{féc‘t‘% W&énﬁtﬁ&ﬁﬁéﬁtk REPPSEHR dHdHM Ll\fﬁl @Télén@cfleotlde

I d NVRI n t uno had
accordiag (156 SR PRSI BRRBIOII oqise o 9AdPE O
chemdtheapadicwotnipo St the NOA dligoruakeotids at ibuk. cont r oI
oI i gonucl eotide SEQ ID NO 24, or 0.9% Nad (saline)
i.p. The oligonucleotides were injected as saline
E nthol ut| ons at 20 ng/kg/treatnment day. The foll ow ng
u egf& s, each conprising 8 mce, were included in the
study. 1. 0.9% NaCl i.p. 2. SEQIDNO 2 i.p. 3. SEQI

The L@A %@on@ée&tm@s o\4 the%lt:‘%elnplrwgﬂtlc% éanpalso'*beaﬁmk&l \*3)‘? %@Pé’seérch
or

her ap
reagepts

ofipRIYOslP ”Ré?ﬂ%f'?ﬁe‘i“’&‘p?f"v@’éaxgﬁ 5@58%%5 %'Fn“’gr'éefﬁgé@/*
oligonOEIe&u@j magHearsad e Spefficallyl ihkibashd yymtiogRas iSueviviapestaih in cells
| u [ I I

andt expelinEhist e el oy BRI e ARG s AL (1 o Bn appratea

the animal s were anaesthetised wth ketal ar and

ronpun. Aninmals not receiving radiation therapy were

anaest hetised in the sane way. Treatnent Day 2 3 4 5

6 78 9 i.p. Treatnent X X X X X X Radi ation
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X X X X therapy Tunmour growt h was determ ned by two
per pendi cul ar nmeasurenents (d and d2) using a sliding
w@awgoes5073umour vol unmes [V(t)] were cal cul at ed BCTOKANOEGH00719
to the following formula: V(t)= 0.35 (CJ1Ct) x d2
Ct))3/2Tunmour growm h was neaszged until tunours
reached a size of 1000 nMmB. Body wei ght of all animals
was determned at the start of treatnment, then once
of its ysefulRgse RS afRmAplos tHeWapeptie inteivanticnl. IGiRgNeskire ithg antisense
ohgon§<§lét§ild@§ rrVMytHé Lﬁg@td BB ana uBntr faeestrSivaNpFAsBIBA™ 8MSand tissues

oy NoB RS BT p e hvidetes of vl et F e RBOth R ghima
or a htoamn,cusyecttduefiresingr diseaee bhdisords, minmhrian-bedrdatdd jowedulating
the ex\ﬁ@e%srf)ﬁ"éf‘guﬂvﬂnrpﬁ tﬂe@% H?Qe{c}ﬁﬂmsﬂerrﬂg 'anlysen@é: B3 oﬁé@ﬁh@b&t)’des in

tudi es |n rats the | owest |ethal dose was found be
mxo“@ﬁﬁbwﬁﬁf @"WFmﬁ”hn i.v. MID study in cynonol gus
nonkeys, there were found no notable clinical signs
Furthep %%?/Yoeed & 'rrge% 0% o?grelai]!m\slqearnr%rﬂg\akﬂ)a ?\Mar V@?ues@taﬁwéa%d treaﬁmg a
humarersuﬁ@cte& Qicb@éme@c hpiag prapede gi digeass ehcoadiiani MRspiafes avithf
expres]sﬁJQ d@uk\ﬂvrﬁ by a@WrﬁErr@& %éPépe%a@allVQ/r ‘ﬁ@ﬂph?kctﬁcaﬂ?@ﬁ&@rbg @mount

t d
of oneos e &l Ui AEGe ok L RARTR st S E R ERT D NGy 5 was
adm ni stered at doses of 0, 6, 15 and 60

The rnw{t%q/fgﬁﬁé’rsdr&ﬂd%s"‘é ﬁr%th‘?ﬁ%ﬂ*%d%@ﬁn%%e%@r%n of sBrWREiN cells or

rou ani mal's recel ving %g occasl on
tlssuest@ﬁéneéhq)q@rgpr\ﬁg}gecopgﬂcpm Fells of tisaeowikh 91 BRA pligpngflegtide or a

conjugsee ks dafinkeh Odteid, e périenlbr a phassesuticactantiositioh iay @efirasdcherein, so
A p frozen and stored at -700C
”“teg%?£§¥8§§gﬁ%ﬁﬁ'%ﬁb y%%g Exanpl e 20: digonucl eoti de
content in cynonol gus nonkey tissues Sanpl e

Still quh%P&Fr@Hv@ﬁ‘trorEﬁ%h@ésté erétﬁcrdoarlnhddﬂeartmerésiprl@gﬁmyf d Q@n%qﬁ\%lved in

m cal s/ rea ﬁents Pr ot ei nase ? %% g
2 cancl G Ee SR BRER TG AP SIrBrHE Poga e f VA [rasy Y opnbisiyaf (A
oligonlidledtide\o) a ceajugatatasdiefingchher&@nMnTpardculaotd: pr&rrﬁacelutrMI EBnposition

as def@h??greprggrﬁ%() gbglgg%bcﬁésg on | §In%@rﬁ\ﬁﬁ%§ geIE%(%rpg&terzagwnﬁole Survivin

gene. EpTA, 100 nM NaCI pH 8.0 (adj usted mnth 1 NNaGOH). 1
mg/ M of Proteinase Kin extraction buffer: Prepared
before e h extractiqn. e

A fortgf e SER EleRE BB Pl RS b dPd oLl e Hotoss

comprigiigglentagying G0 oe RNAdIDM the dellffittra pemaeviting composition as

def.ne%eréﬁr meed@ dent hpogbant )s ihducagoer mJJ&%oﬁ bBSBLds® may be in vitro
ni zed nechani cal enatel

e
or in W D6 PERCTAT N P HO B4 & ol e SR Peissus gample or
withinphepang chalbymai ssol ving SEQ ID NO 2 in extraction
buffer at the relevant concentration range. Exactly
100 ng liver tissue fromun-treated animals i s wei ghed
A further spece gt therprerept inventipafreletesda@ raethed olwieyenting)or reducing
cellulaEbEdlr%&ﬂrthdﬁrbHrfsﬁr@ c6MUat:ﬂ'th)ﬂh@tc@lI BRARKA Kvomlth@'g:élm)th a pharmaceutrcal

compcR8h s Hefies e b oMAEBRY TR PLaiEFra P 8P iented ok Mgcaarne

preventpnmeceduttionabf yroliferatige maydee ianvitra sr inrvivebdbepregemion may be

done dH B 234G or WididStigtkisampRl GNAthiPine IRy M al. 2

fromthese sanples Is used Fo prepare a standard curve

covering the | owest and the highest concentrations
found in the treated animals. Tissue sanples are
transferred to 2 m mcrotubes with screw caps.| ni
phenol - chl or of or m soanyl - al cohol (25:24: [(v/v/v)) is
added follow ng vigorously shaking for 5 m n. Phase
separation is achieved by centrifugation at 4000 RPM
for 15 mn. The aqueous phase (upperphase) is
transferred to a new tube (conpatible with the
evaporator) and 500 M MIli-QH 20 is added to the
organi ¢ phase (residual fromthe first extraction).
The tubes are stirred
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vigorously again for 5 mn, follow ng centrifugation
at 4000 RPM for 15 min (SANO39 in room 115). The
waouweoss3phases (wat er phases from 1. extract i BPOT/ARA005/000719
wash) are pool ed and evaporated to dryness (80 0OC,
under nitrogen). The residual3is reconstituted in 200
m MIlli-Qater follow ng centrifugation at 4000 RPM
for 15 min. The sanples are transferred to HPLCvi al s
EXPERIMENEM&l ysis. HPLC anal ysis of oligonucleotide in
l'iver and kidney tissues: Subsequent to the extraction
S an sed by ion _exc HPL C;
A curr R AHFEESEg SRR A PO oS GES BRTRh RIS WA
oligon@&pticenSEQM YO Z afthk.folCalingraxatrgings:illbBEte tihejsectrisouglyvaalod :
propeélgs 6# thyéaﬁ\bx &F&OH&&&O’EMM IBlJt |U8b5|ée7vgd tl?é{rog%riﬂ Vo?iBEréuc%efondes

vent
comprﬁml(omwenﬁmhezeqwﬁwerﬁe?%I@NO 10 FFRNRAI @28 bave simigarly 1
interedtinacbhertied. fer B. 1 mM EDTA, 20 M TRIS-Cl, 1 M
NaCl A4, pH: 7.6 (1 N NaOH) See Figures 10A and
10BExanpl e 21: Summary of the results Table 7 SEQ ID
down-regul ati on of Bcl-2, which is not

] | eads t
Bwn”%gzhébﬂﬁﬁﬂi?ﬁg’ﬁégatlve controls.CLAIMS 1. A liquid

pharmaceutical conposition conprising an LNA

The Ll\gl{ fngf'?&H&J BRI eol ds @R @%ﬂyéﬁ t‘ﬁ@Feroi‘ glEre sab&elt tdwing published

gonucl eot | aving a tot
roceqﬁ‘u‘?ﬂ Ht fetrEeP W@%hh@feé"btsie@e anal ogues and conpri sing
the foll owi ng (sub)sequence: -( MeCx) (T x) MeC AsAst

WOO%@? st sgsgs MeCxA (&) (c)- 3 (SEQ 1 D NO 28).
cap|tal | etters designate an LNA nucl eoti de
analogue sel ected from b-D oxy-LNA, b- D-thio-LNA,

D. 5. Reckks2h] AGdbRL AT B 1bePt000b N8B of i BiEpfiSSaRAL e

nucl eoti de, ‘underline desi gnates elther an

SW“hﬁU%? 8- anal ogue as defined above or a
deoxynucleotlde subscript "s" designates a

M. D. QQr%ﬁPe 0[0& '%%A? érgr Abgtﬁ\ﬁgﬂs %ﬁl gh\perbjeura % %%ubel’tpf

éot rde anal ogues;

Herdewijn, Jd@@ngﬁa(?@@Z)eq -Ldp-canficvoerphasked Nideit dcidi(ak-LoWA) aSynthesis
and PrRPASIBLIAr RAH, eRERI shi.Niodelyeenygei ghbouri ng

nucl eoti des/ LNA nuci eot'i de anal ogues; and where the

nucl eotide units in bracket each represent an optiona
S. K. SimgH, R. Kah*dr,a]qu\&mgsl (¢098)i BNtiesistf Nevel Bigyclb[X.2.a] Rfbonucleosides:
. epi ] havi
R = R e S

according t o claiml1, wherein the LNA ollgonucleotlde

C. Ros@ﬂlﬁohﬂn,tg}thﬂkhglfsteﬁ@erg@/l W@aﬁéﬁ%%rﬂﬁ/imédé}b@l %OEJ Gfsen, J. Wengel,
s,.an e follown ub) sequence:

T. koA PR RE of AoRolS TRt 3en il et Bt i, Giggs-sea.

D. S. Redergen, T.)KocB (ZOOBlmnabmmfﬂ.NeNL@te@Ndclﬂg Acid) Bwthmsis abfthe 2'-

Thio- LNRQ‘hW‘n%%‘d@M@’:I‘%_ aﬁosM@ﬁﬁcﬁbﬁ‘or@Hdﬂe%Wﬁesﬁq 1598582,

anal ogues are b-D oxy-L . The conposition

according t o any one of the precedlng claims, wherein

the LNA ol igonucleotide is a conpound selected from
Exampl@: ghasipcledida srtheg'sof SEQ | D NOS. 2, 3, 4, 5, 6, 7,

8, 9, and 10. 5 . The conposition according t o claim

4 rein th I [ h
Oligonwl{aﬂygégaeere fytrﬁa;e SIz§d usmgg.J %:osgﬁgrar%?dltesaptpro%cf? 8rr;rgn Exgedlte
8900/MOSS synthesizer (Multiple Oligonucleotide Synthesis System) at 1 pmol or 15 pmol
scale. For larger scale synthesis an Akta Oligo Pilot was used. At the end of the synthesis
(DMT-on), the oligonucleotides were cleaved from the solid support using agueous ammonia

for 1-2 hours at room temperature, and further deprotected for 4 hours at 65°C. The
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6 . Aliquid pharmaceutical conposition conprising a
conjugate in an aqueous carrier, said conjugate
weonsiost7Bng of an LNA ol i gonucl eoti de as defi nedI/DR2@E00719

one of clains 1-2 and atl east one

non- nucl eot i de/ non- pol ynucl eadg de noi ety coval ently

attached to said oligonucl eotide; and sai d aqueous

carrier conprising a buffer for keeping the pHin the
oligonycienfidep verp, @uried by aeneriraphiagg HAKC (RMHBLGSt Asergthl reshoval of the

DMT-g8lp2 800015 uc?eot@@@w@@mﬁlﬁd&ér&@d Eg @eIHH AR PEd: 200 &E and the
clLeotll

t ot al 16- 20

moleci T Bt 1RO RARIETROPY B MRab oA S S5 B s ¢ he

foll ow ng (sub)sequence: 5 ' - T CxASa St SCSCSaSt

Sg Sg 311 CXAXGCGBCSEQI DNO 1) . 8 A
Preparphiel oftbe ulNAGalid sepeasi tion conprising at | east one

t axane conpound and an LNA ol igonucl eotide as defined

in any one of clains 1-2 in a pharmaceutically
Prepargtierepit thbILMA sheaiiybhemigsterwher ei n t he weight ratio

betmeen t he taxane conpound(s) and the LNA
, . .oli cleotide in sai d conposition is in the range of
5"-0-DRf5- /groyy J4lA onerpet (SRS ORI ABRVTHIed-4 B-Lpa RGP (1.2
eq.) wN‘eedlsﬂoWeﬂ reDEMAS B Inilg oThecteactidndeashitisred at edomh tevfipekBurDovernight.

After it t?o%'mﬁ't%%é%@%‘% g&ggﬁgﬁ'sdg(%%ln%g}%ﬁé ﬁ@%@gﬁ@a{mé@ ert\%%
furtheg dyiqd wgth @rg;pz@“qug Nq@@ﬂjlterq@anclag@ﬁgqaﬁgﬂc ahe hemjester derlvatlve was
obtain&® ROIEIk tylefNarONEY idn@tialt heasikthensurifx@te conpound

and a conjugate in a pharnaceutically acceptable
carrier, said conjugate consisting of an LNA

ol i oanIeotide as defined in any one of clains 1-2
Eﬁ@ﬂ%ﬂ%£§¥¢ﬁé§%ﬁ£@%€§non-nucleotide/non-polynucleotide

noi ety covalently attached to said oligonucleotide,

The ab%og %SE??I ?‘;%n% ng Mﬁér&%\ﬁé’ Q‘o ﬁ&%‘g ?oté\ge% lé?ﬁgﬁn%rﬂ amount of
DMF, %T@ﬁjaug@b'éo? fOGing) wsi addedi am migeq tpoether fcarigr@moff his@ra-

activatle® ndixtdbe wiﬁ-conﬂ]ﬁecﬁ@ﬁﬁQSMJC@G (QG@N gb-190 Hésﬁ |s@b n?d'(pmg) in a

th | eoti has
manu3 SeTBeetaty P AR o s etel B el Borg oBey: FRe
filtered offf bodhivaghetsvith) BEEUREN @nd HleOHMBE Ty e Ohademstings weT detsitmined
to be %%gl/y@@é%%ov%n b@rFeQ: 5 @ é}@vn ]i\)od:le% mgﬁﬁnélfaldéa n%ds of

gonucleotlde as defi éh clalns
0“9°d?°a<e/ bHClsPitsaV RS- BY FEC&ﬁtélnnﬁé' it Pk%ﬂnuesﬁgﬁ@g.am&ea'oguesf*
PractidabAprbecht OfatdraRt Peesapndedl 13i1@)parti cul ar a human,
suffering fromor susceptible t o a cancer disease.
13. Use of a conjugate, said conjugate consisting of
Elon %0 ON@ oulgongc'gotlde as defined in any one of clains
ne non-nucl eoti de/ non- pol ynucl eoti de
noi ety covalently attached to said ollgonucleotlde

The coliBf ngtA?%hegp%ea;n%k&nu\%z)aepb@r %%&H%w@(%% ) Wgﬁ%{xédo@fﬁyl-

treat nent I CU
phosF"%‘IEF‘l“é’l‘chﬁ PRFETMest by H%!'&%ﬁtSPIHF'%n ?fp(bl M efihe 8- O Epectected
amiditd 4h ackbuhittifeeandiomalr (di 53@idyatbia i zadeen @tetohi@il880.28 M)3dss activator.

The thmﬁ: oﬁ' caﬂ‘lh M ucriggg%ﬁll?f\wgagggh%ﬂge Ebgél glnb%tce%om%flleibgn&ﬁe 10%).

The reﬁtocpfltm\/r%ger(té an) dequien gxpically used fgr mlc@nucz\ecsaiesvn@@s@%et

protocSihr&@dedl Bylthe skppliePvaGcdnven Rl bpdinidey. 1). 15. The use
according t o any one of the clainms 12-14, wherein al
LNA nucl eoti de anal ogues are b-D-oxy-LNA. 16. The use
according to any one of the clains 12-15, wherein the
LNA ol i gonucl eotide is a conpound sel ected fromthe
group consisting of SEQID NCS. 2, 3, 4, 5, 6, 7, 8,
9, and 10. 17. The use according to claim 16, wherein
the LNA oligonucleotide is the conpound wwth SEQ 1 D
NO. 2.
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18. The use according to any one of the clains 12-17,
wherei n the pharmaceutical conposition is as defined
wo pocafo76ne of clains 1-11. 19. The use accor dPOYDK2@5/000719
any one of the clainms 12-18, wherein the cancer
di sease is selected fromthe gyoup consisting of acute
nmyel ocytic | eukem a, diffuse B-cell |ynphonma, acute
| ynphocytic | eukem a, hepatic cancer, renal cancer,
Purificatiomizyr RPHPBCt cancer, and col orectal cancer. 20. A
met hod of treating a mammal, in particular a human,
suffering fromor susceptible t o a cancer disease,
Columphe m¥tERGRPeonpri sing the step of administering t o
Flow ratee nmammEmirone or nore therapeutically effective doses
Buffer: :];\IAa F).'lrl\ﬁtanﬂwho%ﬂ{%ége%tlecpﬂ ?89&9&%1&#9@ conprisi-ng an
ol "gonucleotideas 'define in any one of clains
1-2.21. A nmethod of treating a manmal, in particular a
AbbreVibtigHg, suffering fromor susceptible to a cancer
di sease, the nmethod conprising the step of
adm nistering to the mammal one or nore
DMT: t her apeudtheagtidityl ef f ecti ve doses of a first
pcr: Phar mRGeyt) (3l gQIROSI ti on comprising a conj ugate,
sai d conjugate consisting of an LNA oligonucl eotide as
DMAPdefinédﬁmﬁguﬁvﬂ@ﬁyﬁé$eclains 1-2 and at |east one
DcM: non- npehredrhégiron- pol ynucl eoti de noiety coval ently
DMF.attac ed qu§aidkpligonucleotide. 22. The net hod
“accor dIME S NAVShe of the clains 20-21, wherein the
THF: LNA ol¢tgdhvdoifeend de has a total of 16-20

DIEA: NUC| eqty-dRshidietiifdngat | de anal ogues and conprises the
follognn KﬁEgub)se uence: Tx, MeCxAsas

PYBOFsgsgs @QI:‘-‘L”SO %@HV%OR@‘!V‘?‘E OSPHQMIURHEX "I?i%g"%gghsatte
Bz: accordemgyt o any one of the clains 20-22, wherein al
bu: LNA N nghhde anal ogues are b-D-oxy-LNA. 24. The
nmet hod according to any one of the clains 20-23,
wherein the LNA ol igonucleotide is a conpound sel ected
fromthe group consisting of SEQ ID NOCS. 2, 3, 4, 5,
6, 7, 8, 9, and 10. 25. The nmethod according to claim
24, wherein the LNA oligonucleotide is the conpound
with SEQID NO 2. 26. The nmethod according to any one
of clains 20-25, wherein the cancer disease is
selected fromthe group consisting of acute nyel ocytic
| eukem a, diffuse B-cell |ynphona, acute |ynphocytic
| eukem a, hepatic cancer, renal cancer, urinary tract
cancer, and colorectal cancer. 27. A kit conprising
(a) a first conponent containing one or nore
i nj ectabl e solution doses of an LNA oligonucl eotide as
defined in any one of clainms 1-2, and (b) a second
conponent contai ning one or nore injectable solutions
of one or nore taxane conpounds; and wherein the
wei ght ratio between the at | east one taxane conpound
in one solution of the second conponent and the at
| east one LNA oligonucleotide in one solution dose of
the first conmponent is in the range of 50:1 to 1:25,
and/ orwherein the injectable solution doses of the LNA
ol i gonucl eoti de conprise a buffer for keeping the pH
in the range of 4.0-8.5, and having an ionic strength
of 20-2000 mM 28. The kit according t o claim?27,
wherein the injectable solution doses of an LNA
ol i gonucl eoti de are pharmaceutical conpositions as
defined in any one of the clains 1-11. 29. A kit
conprising (a) a first conponent containing an LNA
ol i gonucl eoti de as defined in any one of the clains
1-2 in solid form and (b) a second conponent
containing saline or a buffer solution adapted for
reconstitution of



sai d LNA ol igonucl eotide. 30.

one of the clains 27-29, whe
wo@biogomret eoti de has a total

The kit according to any
rein the LNA
of 16-20 nucl eot i BEEFDKRAS/000719

nucl eoti de anal ogues and conprises the follow ng

(sub) sequence: 5'-

Me cTcMeCxfgast cscsastsgsgs MeCA6

cC 3" (SEQ ID NO 1).SEQUENCE LI STING <110> Santaris
Pharma A/'S <120> LNA OLI GONUCLEOTI DES AND THE

ExampI@REAPRFNT o he CANCHROREROHIE 6018PCT00 <160> 34 <170>
Patentl n version 3.3 <210> 1 <211> 16 <212> DNA <213>
ficial ég%b <223> Synthetic oligonucl eotide <220>

Table oA e

i <222> (1)

. (1) <223> 5-nethyl

SEqmuNo ed LséquyﬁmsaﬁrEdséiaG> <221> m sc _feature <22¥msigns

3 <221> nmi SC 5 @ﬂecesastzczczagtsgsyg’fCAGscﬁs) <223> 5- net hyl4-8-3-1

(14) (143 <2235 1 NZSCS SAP T o IIII%‘J eatide "8-3-1
Reducing the amount of LNA monomers units
5 57-MeC T, *CeAclcteCeCostsGegs °CeAsgsC-3’ 4-8-2-2
6 5'-Ce T " CeAsstsCsCelstsTss “CsAsGsC-3” 1-3-8-3-1
Reducing the amount of phosphorothioate links and LNA monomers units
7 57-MeCTMCA 8.t CoCoastsgsgs “CAgsC-3’ 4-8-2-2
8 -Cs T e CAatCsCoastgsgs *CAGC-3’ 1-3-8-3-1
9 5'-MeCTMCA a5t C.Ceastsgsgs “CAgC-3’ 4-8-2-2
10 5'-CT"CAatC:Cedstsg:ds *CAGC-3’ 1-3-8-3-1
LNA oligonucleotides containing a-L-LNA monomer units
11 5/-MeC T C A st CsCsBstegsgs  C A% G C-3 4-8-3-1
12 5'-MeC T, Mo C A% atsCsCestsGsTs S CAGsC-3’ 4-8-3-1
13 57-MeCOT ™M CIA @, CoCsBstsgsTs “C A G sC-3 4-8-3-1
14 57-MeCITMECIA% b CoCsstgegs e C A G e-3' 4-8-3-1
15 57-MeC T " C A% At CeCedstsQs s “CosA%gsC-3’ 4-8-2-2
16 5/-CsT% M C A% a5t CoCedstsGsTs CoA%GC-3" 1-3-8-3-1
17 57-MeCoTMeCIA At CoCastsgsgs " C A gsC-3” 4-8-2-2
18 5'-CsT™MeC A% At CoCeastsgsgs “C°AGOc-3’ 1-3-8-3-1
19 57-MeCaTMECIAY At CoCotstgsTs *CPAgC-3" 4-8-2-2
20 5/-cT™MeCIA% @t CoCedstgsgs CC A'GC-3" 1-3-8-3-1
References oligonucleotides
21 T GeT:GsCetsaststsCotGstsGsAAT T 4-10-4
22 5'-Gg " CeAs"°CssFststsgssasas  CoAs TsC-3’ 4-8-3-1
23 5'-Gs'"®CsAsGstgs0sstsJs25a:Gs °Cs e CsA-3" 4-8-4
24 MeCGe " CeAsgsastste@sgsasasAs Cs °Cat 4-8-3-1
25 ts0:te05CstsasttsCstsOstsdsasastst
26 M C TeCeCeCe@:T:CsTstsT<Csls  "Cs °Cea
27 A CoC.0sCe05ts0sCs0sa5CsCs Cs TsC
28 5"-("C)(Ti) " CrAsAstsCsCsastsdsgs  “CuAu(Gx) (€) -3




10

15

20

25

<220> <221> m sc_feature <222> (15) ..(15) <223> LNA
nodi fi ed nucl eoti de<400> 1 ctcaatccat ggcagc 16 <210>
WQ@26080309316 <212> DNA <213> Artificial <220> <P@BDK2005/000719

Synt heti c ol igonucl eotide <220> <221> m sc_feature
<222> (1) ..(1) <223> 5-nethyd1 nodified LNA cytosine
<220> <221> m sc_feature <222> (1) ..(15) <223>
Phosphor ot hi oat e | i nkage <220> <221> misc_f eature
<222> (2) ..(2) <223> LNA nodified nucl eotide <220>
<221> m'sc feature <222> (3) ..(3) <223> 5-net hyl

t osi ne <220> <221> mr?_ feature <222>

In Tabd%} Captt%i)‘etieﬁé‘ﬂ'”m\‘ri\s%ﬂ?? PELSIFEREG FHe™% n@%ée analogue
(B-D-axySO\Af) patparserist222 2fted 3 kapita( k8pr 2@ 35%), Sromev dry demayel ithidteldle LNA

nucleoltl%l?ffﬁlt)ﬁgézg%n aﬁé—@.ﬁA%%?l%Et Cﬁ@naﬁ?%teéﬁglf%ig%é 31%3 %x%ail)letters designate
a deoxyngeleqtisig; sithscrigi)p>dgsignptes. a(q@fpfwz@téwatqwkrﬁﬁawwe@emhbourmg

nuclediided/ek hd@estHRGnaRg0és; aal 66 slbsgasagtwddn reldiboulng
nucleotides/LNA nucleotide analogues designates a phosphorodiester link. All LNA-C
monomers are 5-methyl-C ("C). The compounds were designed to target different regions of
the human Survivin RNA, using the published sequences (Genbank accession number
NM_001168).

Example 4: Measurement of T,

Measurement of meiting temperature (T,,) of the compounds: A 3 pM solution of SEQ ID NO.
2 in 10 mM sodium phosphate/100 mM NaCl/ 0.1 nM EDTA, pH 7.0 was mixed with its
complement DNA/RNA 3 uM in 10 mM sodium phosphate/100 mM NaCi/ 0.1 nM EDTA, pH 7.0
at 90 °C for a minute and allowed to coo! to room temperature. The T, of the duplex was
then determined by increasing the temperature 1 °C/min. from 25 to 95 °C. The T,, of SEQ ID
NO. 2 is shown in the Table 7 in example 21:

Example 5: Stability of SEQ ID NO. 2 in human and mouse plasma

Stability of 20uM SEQ ID NO. 2 and SEQ ID NO. 24 in human and mouse plasma (Li-Heparine
(Taconic, M&B)) at 37°C at different time aliquots: 0, 1, 2, 4, 24, 48 and 96 hours. A
commercially available ladder was also included (10 and 20mer are visible on the PAGE). (see
Figure 1)

Example 6: In vitro model: Cell culture

The effect of antisense compounds on target nucleic acid expression can be tested in any of a
variety of cell types provided that the target nucleic acid is present at measurable levels.
Target can be expressed endogenously or by transient or stable transfection of a nucleic acid

encoding said nucleic acid.

The expression level of target nucleic acid can be routinely determined using, for example,
Northern blot analysis, Quantitative PCR, Ribonuclease protection assays. The following cell
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<211> 16<212> DNA <213> Artificial <220> <223>
Synt hetic oligonucl eotide <220> <221> nisc_feature
WO28850(73) .. (1) <223> 5-nethyl nodified LNA cRCDPKa@S5/000719

<220> <221> misc_feature <222> (2) ..(2) <223> LNA
nodi fi ed nucl eoti de <220> <22{> m sc_feature <222> (3)
.. (3) <223> 5-nmethyl nodified LNA cytosi ne <220> <221>
m sc_feature <222> (4) ..(4) <223> LNA nodified

types prigdirexddeddier dpstOativezptposas, duit bewr geletyrocan fegjoutingly pyed,

providéd Bt Qs o SlhéRad & thiekk g%ei‘ggélﬁ. <221>
m sc_feature <222> (13) . . (13) <223> 5-net hyl

nodi fi ed LNA cytosi ne <220> <221> misc_feature <222>
Cells Wetd yultured {(nlth¢ ap@@Betate Miediwdiak idestribed belowviatd ne@@ined at 37°C at

o508 L e P Se 255 U3 b Pt TR By,

(15) ..(15) <223> Phosphorothioate |Iinkage <400> 3
15PC3<:3Wﬁ@ﬁ&rﬁﬁ@Frcﬁﬂa@@G&ncéﬁcéﬂﬂ=1@>154C§%3RinlI@' dohdidd HyN. £28483,

Hirat < 3
Neuroﬁb‘ilrwttu%gfeh igg‘oratzo%y,oAMC, The Netherlands and was cultured in DMEM (Sigma) + 10%
fetal bovine serum (FBS) + Glutamax I + gentamicin.

PC3: The human prostate cancer cell line PC3 was purchased from ATCC and was cultured in
F12 Coon’s with glutamine (Gibco) + 10% FBS + gentamicin.

518A2: The human melanoma cancer cell line 518A2 was kindly donated by Dr. B. Jansen,
Section of experimental Oncology, Molecular Pharmacology, Department of Clinical
Pharmacology, University of Vienna and was cultured in DMEM (Sigma) + 10% fetal bovine
serum (FBS) + Glutamax I + gentamicin.

Example 7: In vitro model: Treatment with antisense oligonucleotide

Cell culturing and transfections: 15PC3 cells were seeded in 12-well plates and grown for two
days at 37°C (5% COQ,) in DMEM supplemented with 10% FBS, Glutamax I and Gentamicin.
When the cells were 60-70% confluent, they were transfected in duplicates with different
concentrations of oligonucleotides (0.2 — 25 nM) using Lipofectamine 2000 (10 pg/ml).
Transfections were carried out essentially as described by Dean et al. (1994, JBC 269:16416-
16424). In short, cells were incubated for 10 min. with Lipofectamine in OptiMEM followed by
addition of oligonucleatide to a total volume of 0.5 ml transfection mix per well. After 4
hours, the transfection mix was removed, cells were washed and grown at 37°C for
approximately 20 hours (mRNA analysis) or 12-72 hours (protein analysis) in the appropriate
growth medium. Cells were then harvested for protein and RNA analysis.

Example 8: in vitro model: Extraction of RNA and cDNA synthesis

Total RNA Isolation

Total RNA was isolated using RNeasy mini kit (Qiagen). Cells were washed with PBS, and Cell
Lysis Buffer (RTL, Qiagen) supplemented with 1% mercaptoethanol was added directly to the
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<2 2 3 > Synthetic oligonucl eotide <220> <221>
m sc _feature <222> (1) ..(1) <223> 5-nethyl nodified
WO DA6ON7651I ne <220> <221> mi sc_feature <222> (PJT/DKE®F/000719
<223> LNA nodified nucl eotide <220> <221> m sc_f
eature <222> (3) ..(3) <223> g nmethyl nodified LNA
cytosi ne <220> <221> m sc_feature <222> (4) ..(4)
<223> LNA nodi fied nucl eotide <220> <221> nisc_feature
wells. Aft@ra-fewininutgs] Me sepiifes WRite ppdressediicoatiog Ito meagtackpats
instruciierd> m sc_feature <222> (13) ..(13) <223> 5-net hyl
nodi fi ed LNA cyt osi ne <220> <221> mi sc_feature <222>
(14) ..(14) <223> LNA nodified nucl eotide <220> <221>
_ msc_feature <222> (15) ..(15) <223> LNA nodified
First stgapd Sehesis <400> 4 ctcaatccat ggcagc 16 <210> 5 <211>
16 <212> DNA <213> Artificial <220> <223> Synthetic

First s 0l Icg %Cls%o&?ﬁﬁ%n%ggag ing wn%%%%?v%&%{ﬁgé%ﬂagge %nﬁ fgcordlng to
the mamugaggjreds Unseructions (Qiagen). For each sample, 0.5 ug total RNA was adjusted to
12 pl and mixed with 0.2 pl poly (dT)13-15 (0.5 pg/ul) (Life Technologies), 2 pl dNTP mix (5
mM each), 2 ul 10x RT buffer, 0.5 ul RNAguard™ RNase Inhibitor (33 units/ml, Amersham)
and 1 pl OmniScript Reverse Transcriptase followed by incubation at 37°C for 60 min. and
heat inactivation at 93°C for 5 min.

Example 9: in vitro model: Analysis of Oligonucleotide Inhibition of Survivin, Bcl-2 or Survivin

splice variant expression by Real-time PCR

To determine the relative Survivin mRNA level in oligonucleotide treated and untreated cells,
the generated cDNA was used in quantitative PCR analysis using an iCycler from BioRad. The
cDNA was diluted 5-fold and 8 pl was mixed with 52 pl Tagman probe master mix containing
30 pi Platinum Quantitative PCR SuperMix UDG 2 x PCR master mix (Invitrogen), 3 pl 20 x
Tagman probe and primer mix (forward primer: 5’AAGGACCACCGCATCTCTACA (SEQ ID
NO:29),, final 0.9 uM. Reverse primer: 5'CCAAGTCTGGCTCGTTCTCAGT (SEQ ID NO:30), final
0.6 UM and tagman probe: FAM-CGAGGCTGGCTTCATCCACTGCC-TAMRA (SEQ ID NO:31),
final 0.1 pM) and 19 i H,0. The 60 ul were dispersed in two welis (96 well plates) with 25 pl
in each well. For human Bcl-2 the PCR primers were:

forward primer: 5’ CATGTGTGTGGAGAGCGTCAA 3’ (final concentration in the assay; 0.6 uM)
(SEQ ID NO: 32) reverse primer: 5" GCCGGTTCAGGTACTCAGTCA 3’ (final concentration in
the assay; 0.6 uM) (SEQ ID NO: 33) and the PCR probe was: 5’ FAM-
CCTGGTGGACAACATCGCCCTGT-TAMRA 3’ (final concentration in the assay; 0.1 uM) (SEQ ID
NO: 34) . For Survivin splice variant PCR the following primers and concentrations were used.
Splice variant 1 (Full) Forward primer 5-GGCCGAGGCTGGCTTCAT-3’ (SEQ ID NO:35) ( Final
concentration in the assay 0,6uM) Reverse primer 5-TGCTTTITATGTTCCTCTATGGG-3' (SEQ
ID NO:36) ( Final concentration in the assay 0,6JM). Splice variant 2 (2B) Forward primer 5'-
GGCCGAGGCTGGCTTCAT-3' (SEQ ID NO:35) ( Final concentration in the assay 0,3uM)
Reverse primer 5'-AAGTGCTGGTATTACAGGCGT-3' (SEQ ID NO:37) ( Final concentration in
the assay 0,3uM). Splice variant 3 (AEx3) Forward primer 5-GGCCGAGGCTGGCTTCAT-3'
(SEQ ID NO:35) ( Final concentration in the assay 0,3uM) Reverse primer5'-
ATTGTTGGTTTCCTTTGCATG-3’ (SEQ ID NO:38) ( Final concentration in the assay 0,3uM).
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<222> (1) ..(15) <223> Phosphorothi oate |Iinkage <220>
<221> misc_f eature <222> (2) ..(2) <223> LNA nodified
woe@besiBrie <220> <221> misc_f eature <222> ( 3pCT/DK3)05/000719
<223> 5-nethyl nodified LNA cytosi ne <220> <221>
m sc_feature <222> (4) ..(4) #223> LNA nodified
nucl eoti de <220> <221> m sc_feature <222> (13) ..(13)
<223> 5-nethyl nodified LNA cytosi ne <220> <221>
tagmami Rsebef FatA-EACPRRCCAALIFAGARUGAGCCATRETE TN RAp A $EQ ED NO:39) (
Final GHELEALLAS, ARAMAZ0 ghRat coat ggeage 16 <210> 6 <211>
16 <212> DNA <213> Artificial <220> <223> Synthetic
ol i gonucl eoti de <220> <221> misc_f eature <222> (1)
The primérk@nhd p22a>wElampditddotdrh eadligohdciioage (RE2RddY. Feldskinalize any

varianGh Bl BFeBa0r Jul Bhagehipls G R IR B ugng = pre-
develogpd Isqmamassdy | repgsal fro@cAnpNEd Bipsisieme«B20884E) apgording to

manufdt@eerfs@RdtHIcBoAL 29d-fo) dilutidrs)of TBRA>sylnbifes/¥Bd Fbheehtreated 15PC3

i < >
cells (Qypcf*les%ﬁ‘ltgl tgjo%h S%nzv(?vin and GAPDH), was used to prepare standard curves for the

assays. The PCR program was as follows: 50°C for 2 min., 95°C for 10 min. followed by 40
cycles of 95°C 15 sec., 60°C 1 min. Relative quantities of Survivin mRNA were determined
from the calculated threshold cycle using the iCycler iQ Real Time Detection System software,
See Figures 6B, 6C, 9 and 2C.

Example 10: In vitro analysis: Western blot analysis of Survivin protein levels

Western blotting:

The in vitro effect of Survivin oligoes on Survivin protein levels in transfected cells was

determined by Western Blotting.

Cells were harvested and lysed in 50 mM Tris-HC! pH 6.8, 10% glycerol, 2.5% SDS, 5 mM
DTT and 6 M urea supplemented with protease inhibitor cocktail (Roche). Total protein
concentrations were measured using a BCA protein assay kit (Pierce). 50 pg total protein was
run on a 12% Bis-Tris gels in MOPS buffer and blotted onto a PVDF membranes according to
manufacture’s instructions (Invitrogen). After overnight incubation in blocking buffer (PBS-T
supplemented with 5% low fat milk powder), the membranes were incubated overnight with
1:500 dilution of polyclonal anti-Survivin antibody Novus 500-201 followed by one hour
incubation with 1:1000 dilution of anti-Bcl (DAKQ). Membranes were then incubated with
secondary antibodies (either 1:1000 diluted HRP conjugated secondary antibodies from DAKO
or AP conjugated antibodies from Invitrogen) and Survivin and Bcl2 were visualized using a
chromogenic immunodetection kit (Invitrogen) or a chemiluminescens ECL* detection kit

(Amersham). See Figure 2A.

Example 11: In vitro analysis: ELISA analysis of Survivin protein levels

Harvested cells were lysed and Survivin was assayed using R&D Systems Human Survivin
DuoSet IC ELISA (Catalog # DYC647), according to the recommendation of the manufacture.
See Figure 2B.
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<221> m sc_feature <222> (13) ..(13) <223> 5-net hyl
nodi fied LNA cyt osi ne <220> <221> mi sc_feature <222>
W@ 2005/0507615) <223> LNA nodifi ed nucl eoti de <40BCT/0K2005/000719
ctcaatccat ggcagc 16 <210> 7 <211> 16 <212> DNA <213>
Artificial <220> <223> Syntheig ¢ ol i gonucl eoti de <220>
<221> misc_feature <222> (1)..(1) <223> 5-nethyl
nodi fi ed LNA cytosi ne <220> <221> misc_feature <222>
Exampl@Y2:. In(v3lyo aRdBsis: | Avisemeei Ihhieidion a€ Hewen erwiid2 Gxpre@gddnusing
antisePEeS8lighRIdbtBes<222> (3) .. (3) <223> 5-nethyl nodified
LNA cytosi ne <220> <221> m sc_feature <222> (4) ..(4)
<223> LNA nodi fi ed nucl eoti de <220> <221> m sc_feature
In accei@iddee i) the drdsiht #R2dgorPacspéosfaliibbrorteatiténkagaiesigdéito target
: < > i f < ) L < > 5 .
citterenE fbfin g P g A STyt by publibby SeERACE (BB accession
numbgri¥j_00116§)1 e Eag2 4 NI eligantdiedidaticl eot i de <220>
<221> m sc_feature <222> (15) ..(15) <223>

Phosphorot hi oate |in e
LNA oligonucleo lrdes were evaluateé(%g their potential to knockdown Survivin mRNA in

15PC3 cells. The data are presented as percentage down-regulation relative to mock
transfected cells. Transcript steady state was monitored by Real-time PCR and normalised to
the GAPDH transcript steady state, see Table 3. Note that all LNA C are 5-methyl-Cytosine.

Table 3
TSR B B PE e (6709
SEQ ID NO. 2 2.9 (0.4) |4.8(0.3)

Experiments were carried out at least three times. Numbers in brackets are standard

deviations.
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<400> 7 ctcaatccat ggcagc 16 <210> 8 <211> | S <212>
DNA <213> Artificial <220> <223> Synthetic
wo@bkiogomrst eot i de <220> <221> mi sc_feature <222pCT/DK2005/000719

. (1) <223> Phosphorothioate |inkage <220> <221>

msc f eature <222> (2) ..(2)46<223> LNA nodifi ed

nucl eoti de <220> <221> nisc_feature <222> (3) ..(3)
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Culturmg(o_t5§II5<2§%C>3 VWS indRIMEN, FTeHR) @f@t%rzizgg,o(@@ia); bovine serum,
GlutamaSCarfdegdntidriicin 22 370€, 5P hufhidiy edd 32 Bbaspiwotptibal @atcthoma cell

line Hé%%§9m¢ggﬁﬁE%§xgﬁggE@fta%%ggl%g/o gé%aﬁb%él%e 5 rung]éluta%%x I and
gentamicin at 37°C, 95% humidity and 5% CO2. When reaching 60-70% confluency, the
cells were transfected using Lipofectamine 2000 (5 pg/ml).

Measurement of active Caspase 3/7 activity

15PC3 cells were seeded to a density of 10000 cells per well in white 96-well plates (Nunc
136101) in DMEM the day prior to transfection. The next day cells were washed once in
prewarmed OptiMEM followed by addition of 72 pl OptiMEM containing 5 pg/ml
Lipofectamine2000 (In vitrogen). Cells were incubated for 7 min before adding 18ul
oligonucleotides diluted in OptiMEM. The final oligonucleotide concentration ranged from 0.2
nM to 100 nM, After 4 hours of treatment, cells were washed in OptiMEM and 100u | DMEM
containing serum was added. Following oligonucleotide treatment, cells were allowed to
recover for the period indicated before they were removed from the CO, incubator and
equilibrated to room temperature for 15 min. 100 pul of the highly sensitive Caspase 3/7-
GloTM Reagent (Promega) was added directly to the cells, and the plates were incubated for
20 min. Luminescence (luciferase activity) was recorded in a Luminoskan Ascent instrument
(Thermo Labsystems). The luciferase activity is measured as Relative Light Units per seconds
(RLU/s). The data was analysed using the Ascent software 2.4.2. Graphs of fold induction

relative to mock were generated using MS Excel.

Caspase 3/7 specificity of the apoptotic response was demonstrated by incubating
transfected cells with a caspase 3/7 inhibitor. Staurosporine, Camptothecine or Taxol induced

cells served as positive controls (see Figures 3, 6A and Table 4 plus Example 21).
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Table 422@2spPbm 8{fhoraruhinoat: ef trandeiged cRB@# hoppslaster transfection of 15PC3
cells M sc_feature <222> (13) ..(13) <223> 5-nethyl nodified
LNA cytosi ne <220> <221> misc_feature <222> (14)
. (14) <223> LNA nodified nucl eoti de <400> 9

Caspa@é s@aadsesal - gCagloibbnrottide 1) Fold IneRicadh 6f2apaptasidA <213>
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<2215 misc featufe <222> (2) |.(2) £223> LNA nodified

Fold Invucti@ot i de <220>£§22ﬁ>N01$c_fBaﬂmre <222> (3) ..(3)
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m sc feature
(24 hours, 5 nM) SEQID NO. 24 |1.5%

Maximum induction SEQ ID NO. 2 6.9 x (25 nM, 48 hours)

Fold-induction (conc., time) |SEQ ID NO. 24 |3.1 x (100 nM, 48 hours)

Annexin_V-FITC flow cytometry analysis

0.4 x 10° HeLa cells were seeded in T25 flasks one day prior to transfection. On the day of
transfection, the cells were washed once in 37°C OptiMEM followed by addition of 2.8 mi
OptiMEM containing 5 ug/ml Lipofectamine2000 (In vitrogen). Cells were incubated for 7 min
before adding 700 ul oligonucleotides diluted in OptiMEM to a final concentration of 5 nM or
25 nM. Mock transfected cells served as control. After 4 hours of treatment cells were washed
in OptiMEM and 3 ml culture medium was added. Following oligonucleotide treatment cells
were allowed to recover for 48 hours before they were harvested by scraping and washed
twice in PBS. 0.2 x 10° cells were incubated with 5 pl Annexin V-FITC and 10 p! propidium
iodide (PI- 10 mg/ml) and incubated for 15 min at room temperature in the dark. Incubation
of transfected cells with purified recombinant Annexin V prior to adding Annexin V-FITC were
used to demonstrate specificity and selectivity of the staining. Moreover, TRAIL (Apo2L)
induced HelA cells (0.5 g/m!) were used as positive control. (See Figure 4)

Measurement of proliferating viable ceils using the MTS assay

Celis were seeded to a density of 10000 cells per well in clear 96 well plate (Scientific Orange
no. 1472030100) in DMEM the day prior to transfection. The next day cells were washed once
in prewarmed OptiMEM followed by addition of 72 ul OptiMEM containing 5 ng/ml
Lipofectamine 2000 (Invitrogen). Cells were incubated for 7 min before adding 18 pl
oligonucleotides diluted in OptiMEM. The final oligonucleotide concentration ranged from 5 nM
to 100 nM. After 4 hours of treatment, cells were washed in OptiMEM and 100 ul serum
containing DMEM was added. Following oligonucleotide treatment cells were allowed to
recover for the period indicated, viable cells were measured by adding 20 pl of the



10

15

20

25

<222> (4) ..(4) <223> LNA nodified nucl eotide <220>
<221> msc_feature <222> (4) ..(12) <223>
w@h@sphoBDt hi oat e | i nkage <220> <221> m sc_f eaPdr/®K2005/000719

<222> (13) ..(13) <223> 5-nethyl nodified LNA cytosine

<220> <221> m sc_feature <2222 (14) ..(15) <223> LNA

nodi fi ed nucl eoti de <400> 10 ctcaatccat ggcagc 16

<210> 11 <211> 16 <212> DNA <213> Artificial <220>
tetrazalR@3 sorByriddBi (@, 5<@R0eth 220 )> 5 1B s rifoxamatrex i@y ) (214
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conceRR2fn rarabins BY ot diiéerad MALE YE®BI TR FaRim inhibition of

proliferation observed in the MTS assay was 70% (minimum 30%). (Table 5 and Figure 5)

Table 5 - Proliferation inhibition of oligonucleotide transfected 15 PC3 cells

MTSassay . . [Oligonucleotide ="' - ‘|Inhibition of proliferation” .
ICas (48 hours) | SEQ ID NO. 2 4.9 M
SEQ ID NO. 24 86.9 nM

Example 14: Apoptosis induction by SEQ ID NO. 2 in combination with taxol

Cell culturing: Human prostate cancer 15PC3 cells (kindly provided by Dr. F Baas,
Neurozintuigen Laboratory, AMC, The Netherlands) were seeded to a density of 8 x10E5 cells
in T75- flasks and grown for two days at 37 °C and 5% CO, in DMEM supplemented with 10%
FBS, Glutamax and Gentamicin. Two days following seeding cells were transfected with 2-10
nM SEQ ID NO. 2 using Lipofectamine at a final conc. of 7.5 pug/ml. Transfections were
carried out as described by Dean et al. (1994, IBC 269 p. 16416 16424). In short cells were
incubated with Lipofectamine diluted in OptiMEM for 7-10 min followed by the addition of the
oligonucleotide to total volume of 8.7 ml per T75 flask. 4 hours following transfection cells
were washed in OptiMEM and grown at 37°C for 12-96 hours in complete growth medium
with or without the addition of 2-100 nM Taxol (Sigma Aldrich). Ceils were harvested for
either mRNA extraction, Caspase 3/7 assay or fixed, stained with PI and analysed by FACS

analysis.

Caspase 3/7 assay: An equal amount of 15PC3 cells ranging from 2500-10000 cells were

harvested by centrifugation at the indicated periods and plated in white 96 well plates (Nunc
136101) in DMEM. 100 pl of the highly sensitive Caspase 3/7-Glo™ Reagent (Promega) was
added directly to the cells in 96well and plétes were incubated for 1 hour before recording

luminescence (luciferase activity) in Luminoskan Ascent instrument from Thermo Labsystems
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Example 15: Cell cycle analysis by SEQ ID NO. 2 in combination with taxol

Cell culturing and transfections: As in example 13.

Fixation and PI staining: Cells were washed in PBS, harvested and resuspended in 100 ul in

ice cold PBS. 900 ul ice cold 70% was added and fixed cells were kept at —20 until use,

Fixated cells were harvested and resuspended in 700 pi PBS (room temperature). 300 pl
Phosphate- Citric acid buffer (0.19 M Na,P0O,, 4 mM Citric acid pH 7.8) was added and the
cells were incubated for 5 min at room temperature. The cells were harvested again and
incubated for 30 min in PI staining solution (1 mg/ml RNase A, 33 mg/m! propidium iodide,
0.2% (v/v) Triton-X-100 in PBS pH 7.4).

FACS analysis was carried out by using Becton Dickinson FACS Calibur.

SEQ ID NO. 2 transfected 15PC3 cells were exposed to different concentrations of Taxol and
analysed by Propidium Iodide staining and subsequent FACS analysis (Figure 7a-c)..This
assay also shows the addition effect of SEQ ID NO. 2 and Taxol by an increasing amount of
cells trapped in the G2 or even G4 phase. See Figures 7A and 7B plus Example 21.

Example 16: In vivo model: Tumour growth inhibition of human tumour cells grown in vivo
by treatment with antisense oligonucleotides

Model; PC-3 human prostate cancer cells (ECACC) are mixed with Matrigel and injected s.c.
into both flanks of female Balb/cA-nu mice on Day 0.

Dosing: Saline solution of SEQ ID NO. 2 according to schedule, 2 mg/ml working solution,
dosing volume 10 ml/kg; Taxol was used in the clinical formulation. The animals were dosed
according to the average group weight on Day 0.
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D the tumour %lame er pe@pgndncuﬁar )co L (mm).

Antitumour activity: Mean tumour weight of treated tumours will be compared with control

group.

End of study: The animals will be sacrificed by cervical dislocation. Tumours, livers and
spleens will be weighed.

Tumour analyses

Total RNA isolation: Approximately 20 mg tumour tissue was homogenized in 400 pl RTL

buffer (Qiagen) supplemented with 1% mercaptoethanol. Total RNA was isolated using
RNeasy mini kit (Qiagen) according to the manufacture’s instructions.

cDNA synthesis: First strand synthesis was performed using OmniScript Reverse

Transcriptase kit according to the manufacturer’s instructions (Qiagen). For each sampie, 0.5
pg total RNA was adjusted to 12 pl and mixed with 0.2 pi poly (dT);,.15 (0.5 pg/ul) (Life
Technologies), 2 pl dNTP mix (5 mM each), 2 ul 10x RT buffer, 0.5 pl RNAguard™ RNase
Inhibitor (33 units/ml, Amersham) and 1 pyl OmniScript Reverse Transcriptase followed by
incubation at 37°C for 60 min. and heat inactivation at 93°C for 5 min.

Intratumoral 25mg/kg SEQ ID NO. 2 or saline was given 6 times (50 pl volume) over 2
weeks. Sampling was performed 24 hours after last dose. Expression level was established
with 9 tumours (SEQ ID NO. 2) versus 8 tumours (saline) on mRNA level. Protein levels were
analysed on individual tumours by western blotting (see Figure 9).

Real time PCR analysis: To determine the relative Survivin mRNA level treated and untreated

tumours, the generated cDNA was used in quantitative PCR analysis using an iCycler from
BioRad. The cDNA was diluted 5-fold and 8 pl was mixed with 52 pl Tagman probe master
mix containing 30 pl Platinum Quantitative PCR SuperMix UDG 2 x PCR master mix
(Invitrogen), 3 pl 20 x Tagman probe and primer mix (forward primer:
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5'—AACNWG@ATQW I GSEQ IO MNO139X% Fiha>0.9 1M ReRers®bidmeR 13>

5'- CCA&(@T‘C&‘G@C%G‘F@?K @%?E(%WNB‘B%)C flﬁ%@guﬁ%%aﬁ§ﬁ probe: FAM-

tu<
- CoRGREIaa TE ETANRA 3 HERRUP QTR 9.1 Msynd 19 Wi Ha0.
The 628> drasadian aivbivetd @6l welkgsares ) <@iR 25 @R leacimaelt. The primers and

probe 9%%%5&&1@%%%%% gr)ollqonggllzotfd%zgn?g r%‘#h%l'éz;gdan gféh?&te' nqgample

prepa@t'%tthy|enﬁ;ﬂﬁTP$§€Am%g{B§ﬁ§'@5r@a& s prenqeygloped Tagman
assay e@gﬂﬁtefrﬁ'z%blléd“fﬁlosysfe‘iﬂs @%2@8’84@\'&@5‘3@1@ tehanurstiaatd ideructions.
2-fold <d%gt|ons o% clilﬁﬁA syn esns % from untreated 15PC3 (expressing both Survivin and
GAPDH) was used to prepare standard curves for the assays. The PCR program was as
follows: 50°C for 2 min., 95°C for 10 min. followed by 40 cycles of 95°C 15 sec., 60°C 1 min.
Relative quantities of Survivin mRNA were determined from the calculated Threshold cycle

using the iCycler iQ Real Time Detection System software. See Figure 9.

Total protein isolation and Western Blotting: Approximately 50 mg tumour tissue was

homogenized using a Retsch homogenisator in 50 mM Tris-HCI pH 6.8, 10% glycerol, 2.5%
SDS, 5 mM DTT and 6 M urea supplemented with protease inhibitor cocktail (Roche). Total
protein concentrations were measured using a BCA protein assay kit (Pierce). 50 pg total
protein was run on a 12% Bis-Tris gels in MOPS buffer and blotted onto a PVDF membranes
according to manufacture’s instructions (Invitrogen). After overnight incubation in blocking
buffer (PBS-T supplemented with 5% low fat milk powder), the membranes were incubated
overnight with 1:500 dilution of polyclonal anti-Survivin antibody Novus 500-201 followed by
one hour incubation with 1:1000 dilution of anti-Bcl (DAKO). Membranes were then incubated
with secondary antibodies (either 1:1000 diluted HRP conjugated secondary antibodies from
DAKO or AP conjugated antibodies from Invitrogen) and Survivin and Bcl2 were visualized
using a chromogenic immunodetection kit (Invitrogen) or a chemiluminescens ECL* detection

kit (Amersham). See Figure 9.

Example 17: In vitro combination of Survivin antisense oligonucleotide and radiation

There is increasing evidence in the scientific literature demonstrating a correlation between
overexpression of the apoptosis inhibitor protein (IAP) Survivin and radioresistance.
Furthermore, down-regulation of Survivin has been shown to cause radiosensitisation in

cancer cell lines in vitro.

Transfection of the melanoma cell lines JR8 and M14 stably transfected with a construct
expressing a ribozyme, which targets Survivin, resulted in 50-60% down-regulation of
Survivin protein, increased apoptosis measured by Caspase 3 activation and propidium iodide
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m Sc_feature < . (4) <223> LNA nodi fi ed
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In col&*@é’c3l>ca5céf&féh|]4he§md:ilé°ai' @6kl N CHEresd Meure@ R0 pr&aibn levels and

radiosrﬁ'?ls?ti?\ﬁgg&%é lﬂ)[e%l 22>%2(0%I€]2:e§ aa (zto'i% fﬁ%gg%éd\% %EI'O gBml Phys. 55,
1341-4P)1 BY 48D @;Mhm!meadmsensﬂtivwého@w higigegs.spontaneous
expresaYdht dF&luhGvif28Qally, Survivin protein was even upregulated 48 hours after

irradiation in SW 480 celis. Conversely, Survivin expression was low in untreated and not

increased after irradiation in the most radiosensitive cell line SW 48.

Pancreatic MIAPaCa-2 cancer cells overexpressing recombinant Survivin are less
radiosensitive than untransformed cells. On the contrary, the radioresistant pancreas cancer
cell line Panc-1, when transformed with a dominant negative Survivin mutant, augments
radiosensitivity and Caspase 3 activity (Asanuma et al., 2002; Ipn. J. Cancer Res. 93, 1057~
62).

Treatment of the lung cancer cell line H460 with a Survivin antisense oligonucleotide
decreased cell viability of irradiated H460 cells in vitro (Lu et al., 2004; Cancer Research 64,
2840-45). In vivo, delay of tumour growth in H460 xenografts in nude mice treated with a
combination of a Survivin antisense oligonucleotide and irradiation was greater than in mice
treated with the oligonucleotide or irradiation alone (Cao et al., 2004; Oncogene 23, 7047-
52).

These data clearly indicate that Survivin plays an important role in radioresistance and down-
regulation of Survivin may result in a therapeutic benefit in the field of radiation treatment of
cancer. Sensitisation of cancer cells to radiotherapy may result in reduced radiation doses

and thus less severe side effects and even increased efficacy.

Combination of SEQ ID NO. 2 and irradiation will be performed by transfecting various cell
lines including U87 and U373 cells (glioblastoma), H460 (NSCLC) and LS 174 T (Colon
cancer) cells with the oligonucleotide and subsequently treating them with irradiation. The
effect will be related to mock transfected cells receiving the same treatment regimen, which
will show the effect of radiation alone. After irradiation, cells will be analysed for viability
using the MTT and the clonogenic assay. Apoptosis will be assessed by Caspase 3 activity
measurements, TUNEL assay and Hoechst staining.
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The following groups, each comprising 8 mice, were included in the study:

1. 0.9% NaCl i.p.

N

. SEQ ID NO. 2 i.p.

10

w

. SEQ ID NO. 24 L.p.

D

. SEQ ID NO. 2 i.p. + Radiotherapy

5. SEQ ID NO. 24 i.p. + Radiotherapy

o)}

. 0.9% NaCl i.p. + Radiotherapy.

Radiotherapy was given as a single dose of 3 Gy, antero-posteriorily as two opposing lateral
15  fields, in four fractions on four days according to the treatment scheme below. During
radiation therapy, the animals were anaesthetised with ketalar and rompun. Animals not

receiving radiation therapy were anaesthetised in the same way.

Treatment Day 1 2 3 4 5 6 7 8 9

i.p. Treatment X X X X X X

Radiation

therapy

Tumour growth was determined by two perpendicular measurements (d; and d;) using a

20  sliding gauge. Tumour volumes [V(t)] were calculated according to the following formula:

V(t)= 0.35 (dy(t) x d; (£))*?
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For SEQ ID NO. 2 the following was found among others in preclinical toxicity studies:

In i.v. acute toxicity studies in mice the maximum non-lethal dose was found to be
1000 mag/kg.

In i.v. acute toxicity studies in rats the lowest lethal dose was found to be 1000 mg/kg.

In an i.v. MTD study in cynomolgus monkeys, there were found no notable clinical signs
however evidence of liver and kidney toxicity was apparent in all animals. The animals were
treated with either a dose escalating design with a maximum dose of 160 mg/kg x 3 (total
dose of 930 mg/kg) or a 120 mg/kg x 5 over 2 weeks.

In an i.v. 4 weeks repeat dose toxicity study in cynomolgus monkeys SEQ ID NO. 2 was
administered at doses of 0, 6, 15 and 60 mg/kg/occasion twice weekly for four weeks. In the
groups of animals receiving 0, 15 or 60 mg/kg/occasion some animals were followed for a

recovery period of 4 weeks without treatment.

Tissues including liver and kidney samples were snap frozen and stored at -70°C for

subsequent analysis.

Example 20: Oligonucleotide content in cynomolgus monkey tissues

Sample preparation: Extraction from liver and kidney tissues

Chemicals/reagents:
Proteinase K(25.1 mg/ml): Sigma P4850.

Phenol-chloroform-isoamyl-alcohol (25:24:1(v/v/v), saturated with 10mM Tris, pH: 8.0, 1mM
EDTA: Sigma P2069
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<223> LNA nodified nucl eotide <220> <221> mi sc_feature
<222> (4) ..(12) <223> Phosphorothi oate |inkage <220>
wa2eémserBsc_feature <222> (13) .. (13) <223> 5-P€r/DKR005/000719
nodi fi ed LNA cyt osi ne <220> <221> m sc_feature <222>
(14) ..(14) <223> LNA nodifiegk nucl eoti de <400> 19
ctcaatccat ggcagc 16 <210> 20 <211> 16 <212> DNA <213>
Artificial <220><223> Synthetic oligonucl eotide <220>
Igepal<@2630:r9grag, 188a6.Ur e <222> (2) ..(2) <223> LNA nodified
nucl eoti de <220> <221> m sc_feature <222> (3) ..(3)
<223> 5-net hyl nodified LNA cytosine <220> <221>
Extraciipw puffera O e 196P2DSA 639, 25 (i) Trispy 8.0 R b §PT AP0 mM NaCl, pH
8.0 (aBjuelea@tifhdeN ¥ 205, <221> ni sc_f eature <222> (4) ..(12)
<223> Phosphorot hi oate |i nkage <220> <221>
m sc_feature <222> (13) ..(13) <223> 5-nmethyl nodified
1 mg/tNef Rrptaisisa & in2XTacticpblifferriPsepafechbafpre eaRlR 2xtrictioh.

Tissues (b 180 mgR &3reiby ﬁgﬁs&&@g KAHCH e LiseberdR0shd%fter weighing). 500pl

ct caat ccat gqca c | _ _ , _
extraction buffer containing grotelnase K (1 mg/ml) is added. The tissue is homogenized

mechanically and the homogenate is incubated over night at 37°C.

Reference samples are prepared by dissolving SEQ ID NO. 2 in extraction buffer at the
relevant concentration range. Exactly 100 mg liver tissue from un-treated animals is weighed
off (kept on dry-ice before and after weighing). Extraction buffer (with proteinase K, 1
mg/mi) containing the reference material is added to the tissue samples to a total volume of
0.5 ml. The tissue is mechanically homogenized and is incubated over night at 37°C, The
detection signal of SEQ ID NO. 2 from these samples is used to prepare a standard curve

covering the lowest and the highest concentrations found in the treated animals.

Tissue samples are transferred to 2 ml microtubes with screw caps.1 mi phenol-chioroform-
isoamyl-alcohol (25:24:1(v/v/Vv)) is added following vigorously shaking for 5 min. Phase
separation is achieved by centrifugation at 4000 RPM for 15 min. The aqueous phase (upper-
phase) is transferred to a new tube (compatible with the evaporator) and 500 pl Milli-Q-H,0
is added to the organic phase (residual from the first extraction). The tubes are stirred
vigorously again for 5 min, following centrifugation at 4000 RPM for 15 min (SANO39 in room
115). The aqueous phases (water phases from 1. extraction and wash) are pooled and
evaporated to dryness (80°C, under nitrogen). The residual is reconstituted in 200 pl Milli-Q-
Water following centrifugation at 4000 RPM for 15 min. The samples are transferred to HPLC-

vials for analysis.

HPLC analysis of oligonucleotide in liver and kidney tissues: Subsequent to the extraction
SEQ ID NO. 2 is analysed by ion exchange HPLC:

Column:Dionex, DNA pac PA 100: 2 x 50 mm (guard), 2 x 250 mm (analytical).
Column temp: 42°C.

Injection vol.: 50 ul.



<210> 21 <211> 18 <212> DNA <213> Artificial <220>
<223> Synthetic oligonucl eotide <220> <221>
wWOoR@e/05aL ure <222> (1) ..(4) <223> LNA nodi f i BAT/DK2005/000719

nucl eoti de <220> <221> m sc_feature <222> (1) ..(17)

<223> Phosphor ot hi oat e | i nkaggg <220> <221>

m sc_feature <222> (15) .. (18) <223> LNA nodified

nucl eot i de<400> 21 tgtgctattc tgtgaatt 18 <210> 22
Wash-<sal/det: Milli<@lZ2> DNA <213> Artificial <220> <223>

Synthetic ol i gonucl eoti de <220> <221> m sc_feature

<222> é‘ (1) <223> LNA nodi fi ed nucl eotide <220>
Purge=zgpjvest: pjl @'ﬁz&ature <222> (1) ..(15) <223>

Phosphor ot hi oat e |inkage <220> <221> nisc_feature

(2) <223> 5-nethyl nodified LNA cytosine

De“mQ?@g¥ %%%T? m sc_feature <222> (3) ..(3) <223> LNA

nmodi fi ed nucl eotide <220> <221> nisc_feature <222> (4)
Solvents#) <223> 5-nmethyl nodified LNA cytosine <220>

Buffer A: 1 mM EDTA, 20 mM TRIS-CI, 10 mM NacClO,, pH: 7.6 (1 N NaOH)
Buffer B: 1 mM EDTA, 20 mM TRIS-CI, 1 M NaClO,, pH: 7.6 (1 N NaOH)

See Figures 10A and 10B



<221> m sc_feature <222> (13)

.. (13) <223> 5-nethyl

nodi fied LNA cyt osi ne <220> <221> mi sc_feature <222>
W@ 10b5/0507615) <223> LNA nodifi ed nucl eoti de <40BcT/BR2005/000719
gcacagttga aacatc 16 <210> 23 <211> 16 <212> DNA <213>

Artificial <220> <223> Svnthe%
eature <222> (1)

7

<220> <221> nisc_feéture <222> (1)

ExanipRO3 R 9hBh ot £
<222> (2) ..(2) <223> 5-nethyl

(2)

<220> <221>'nisc_feature <222> (3)
Tablerddi fi ed nucl eoti de <220> <221> m sc_feature <222>

(13)
msc. featur

<222> (14

(15) <22

c<220> <221> tnisc_f
(1) <223>°LNA nodified nucl eotide

.. (15) <223>

.. (4) <2235

> 5-npthvl

ldspkage <220> <221> misc_feature
nodi fi ed LNA cytosi ne

LNA

.. (13) <223> LNA nodified nucl eotide <220> <221>

dified

©LNA'Ccyt 0si n¢SEQIDNG22
. (16) <223p LNA nodifi

1SEQITOND 23

ed nucl eoti

[$%Q ZDNO. 22
e <400> 23

PEQ ID NO. 21

Size Geagtigga) g aegaea 16 <Pifmetd <211>idmer 18-mer

Design 4-8-3-1 4-8-4 4-8-3-1 4-10-4

Apoptosis 3.5-fold ~ 2-fold No activity No activity

At 5nM, 24 hours | =

(see Fig. 3) ‘ o

Max Apoptosis 6.5-fold. . 5.5-fold 2.5-fold 2.5-fold

(see Fig. 3) (25 nM;.24 .| (25 nM, 48 (25 nM, 48 (25 nM, 48
‘hours) - " [ hours) hours) hours)

Proliferation 5.0 o nd. 25 25

ICso (48 hours, nM) | .= ”

(see Fig. 5) .

Cell cycle arrest nd. n.d. n.d.

G2/M ¥,

G1:G2 (24 hours) :

0 nM ;

2 nM i

2 nM+10 nM Taxol

(see Fig. 7 A and B) B

Tm (°C) 753 .. o [nd. n.d. 62.7

complementary RNA

SEQ ID NO. 2 leads to down-regulation of Bcl-2, which is not found with the negative

controls.
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<212> DNA <213> Artificial <220> <223> Synthetic
ol i gonucl eoti de <220> <221> m sc_feature <222> (1)
WO 2(0aps09223> 5- et hyl nodi fied LNA cytosi ne <2POHDK2®5600719

m sc_feature <222> (1) ..(15) <223> Phosphor ot hi oate
| i nkage<22 0> <221> m sc_feat yge <222> (2) ..(2) <223>
LNA nodi fi ed nucl eoti de <220> <221> mi sc_feature <222>
(3) ..(3) <223> 5-nethyl nodified LNA cytosine <220>
<221> m sc_feature <222> (4) ..(4) <223> LNA nodified

CLAIMACI eoti de” <220> <221> nisc_feature <222> (13) ..(13)
<223> LNA nodified nucl eotide <220> <221> m sc_feature

. (15 223> 5-net hyl di fi ed LNA cytosine
1. & ffhds ] Rbeunict PlnoBbitor e At OB blooBiaqalds Y ap oisous
carriquNgeid A sligynuicieptideghaviegzOtetat 2P 33-28ywitkeetides/LNA nucleotide

loaliéDaeIna R strahs 288 Ring2 2 luahed.€ature <222> (1)
ana0.@.(5:%7) <£§§>h%hosphorg?ﬁiﬁgfgilinkage <400> 25

tgtgctattc tgtgaatt 18 <210> 26
5,_(Meg.x)(TX)MeCXAS&tscsCsastsgsgsMerAx(__G_x)(C)"B’ (SEQ ID NO. 28).

wherein capital letters designate an LNA nucleotide analogue selected from B-D-oxy-LNA, B-
D-thio-LNA, B-D-amino-LNA and a-L-oxy-LNA, small letters designate a deoxynucleotide,
underline designates either an LNA nucleotide analogue as defined above or a
deoxynucleotide, subscript “s” designates a phosphorothioate link between neighbouring
nucleotides/LNA nucleotide analogues, and subscript “x” designates either a
phosphorothioate link or a phosphorodiester link between neighbouring nucleotides/LNA
nucleotide analogues; and where the nucleotide units in bracket each represent an optional
unit,

said aqueous carrier comprising a buffer for keeping the pH in the range of 4.0-8.5, and
having an ionic strength of 20-2000 mM.

2. The composition according to claim 1, wherein the LNA oligonucleotide has a total of 16-20
nucleotides/LNA nucleotide analogues and comprises the following (sub)sequence:

5", T C AsastsCoCaastsdsgs ™ CiAG C-3" (SEQ ID NO. 1).

3. The composition according to any one of the preceding claims, wherein all LNA nucleotide
analogues are B-D-oxy-LNA.

4. The composition according to any one of the preceding claims, wherein the LNA
oligonucleotide is a compound selected from the group consisting of SEQ ID NOS. 2, 3, 4, 5,
6,7,8,9, and 10.

5. The composition according to claim 4, wherein the LNA oligonucleotide is the compound
with SEQ ID NO. 2.

6. A liquid pharmaceutical composition comprising a conjugate in an aqueous carrier, said
conjugate consisting of an LNA oligonucleotide as defined in any one of claims 1-2 and at
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<211> 16 <212> DNA <213> Artificial <220> <223>
Synt hetic oligonucl eotide <220> <221> nisc_feature
WO28850(73) .. (1) <223> 5-nethyl nodified LNA PCT/DK2005/000719
cytosine<22 0 > <221> m sc_feature <222> (1) ..(15)
<223> Phosphor ot hi oat e |inkagey <220> <221> m sc_f
eature <222> (2) ..(2) <223> LNA nodified nucl eotide
<220> <221> misc_f eature <222> (14) ..(15) <223>
least &é}ﬁinhﬂfleﬁﬂ%/gbﬁgglyhgciﬁdﬂdézﬁdﬂéiy <4QentR Stetcatagagt
, cgcea, < > < > 16 <212> DNA <213> Artifici al
0“9”8§g%¥%<5§§> Synt heti c ol i gonucl eotide <220> <221>
m sc_feature <222> (1) . . (1) <223> LNA nodified

said aGH&lu@QEt‘rQ? coﬁ%gﬁﬁn 8 Bdffer oS kedpRALtHE BH TR B rabdd of 4.01R3, and
> or ot |oate Ilnkage <220> <221>

haV'nW%@“fCe%'feﬂB@ %20 .(2) <223> 5-methyl nodified
LNA cyt osi ne <220> <221> m sc_feature <222> (14)

7. The, ﬁ%@&sﬁ%ﬁézﬁ?@é@pg‘é Dl BOFRd LR dnE Nn SHERREREEARLS total of 16-20

nucleotides/LNA nucleotide analogues and comprises the following (sub)sequence:

57-Mec T, MeC, AactsCoCestedsas “CxAG -3’ (SEQ ID NO. 1).

8. A pharmaceutical composition comprising at least one taxane compound and an LNA
oligonucleotide as defined in any one of claims 1-2 in a pharmaceutically acceptable carrier,

and

wherein the weight ratio between the taxane compound(s) and the LNA oligonucleotide in
said composition is in the range of 50:1 to 1:25.

9. The composition according to claim 8, wherein the LNA oligonucleotide has a total of 16-20

nucleotides/LNA nucleotide analogues and comprises the following (sub)sequence:

5/-MeC T, M C AastCCsastsOsTs “CrAxGixc-3" (SEQ ID NO. 1).

10. A pharmaceutical composition comprising at least one taxane compound and a conjugate
in a pharmaceutically acceptable carrier, said conjugate consisting of an LNA oligonucleotide

as defined in any one of claims 1-2 and at least one non-nucleotide/non-polynucleotide

moiety covalently attached to said oligonucleotide, and

wherein the weight ratio between the taxane compound(s) and the LNA oligonucleotide part

of the conjugate in said composition is in the range of 50:1 to 1:25.

11. The composition according to claim 10, wherein the LNA oligonucleotide has a total of 16-
20 nucleotides/LNA nucleotide analogues and comprises the following (sub)sequence:

57-MeC T, MeC, AcastsCsCssts0sTs  “CxAxGyC-3’ (SEQ ID NO. 1).



10

15

20

25

<222> (15) ..(15) <223> LNA nodified nucl eoti de <400>
27 accgcgtgcecg accctc 16 <210> 28 <211> 16<212> DNA
we2W8ms5088L i fi ci al <220> <223> Synt heti c ol i goneCT/DERI03H00719
<220> <221> msc_feature <222> (1) ..(1) <223>
5-nmet hyl nodified LNA cytosi ng, <220> <221>
m sc_feature <222> (2) ..(2) <223> LNA nodified
nucl eoti de <220> <221> nisc_feature <222> (3) ..(3)
12. Uﬁ%&f%ﬁ LNArGEG S UcleBBdl f ectinedin syt osd ofelaird2 @2 ﬁOEZI‘l@preparation of a

pharmae tﬁfeegltecfc‘)ht%ggﬁ%?o%?:aé@eatmén@a il NGy LA 4 ﬁ&iman sufferlng

nuc M SC featUré <2225 (4)
from arzpgserPblo$pRGPRAEhSaRE: | | nkage <220> <221>
m sc_feature <222> (13) ..(13) <223> 5-nmethyl nodified

o B R LI SRR v
one ofctlaiaaticZ abd gigeasyon GornLidkeod®/r@tpolyRikleefide sofA czieRsly
attacHRh b ELid 'oﬁéon glgg?def?tg'gtﬁe PYdYaPRoh O 8lphSPRHEe LRI EdHBposition for the

sequence
treatment a mammal in particular a human, suffering from or susceptible to a cancer

disease.

14. The use according to any one of claims 12-13, wherein the LNA oligonucleotide has a
total of 16-20 nucleotides/LNA nucleotide analogues and comprises the following

(sub)sequence:
57-MeC T, MeC, AactCoCsastsGsds  CxAGC-3’ (SEQ ID NO. 1).

15. The use according to any one of the claims 12-14, wherein all LNA nucleotide analogues
are B-D-oxy-LNA.

16. The use according to any one of the claims 12-15, wherein the LNA oligonucleotide is a
compound selected from the group consisting of SEQ ID NOS. 2, 3, 4, 5, 6, 7, 8, 9, and 10.

17. The use according to claim 16, wherein the LNA oligonucleotide is the compound with
SEQ ID NO. 2.

18. The use according to any one of the claims 12-17, wherein the pharmaceutical

composition is as defined in any one of claims 1-11.

19. The use according to any one of the claims 12-18, wherein the cancer disease is selected
from the group consisting of acute myelocytic leukemia, diffuse B-cell lymphoma, acute
lymphocytic leukemia, hepatic cancer, renal cancer, urinary tract cancer, and colorectal

cancer.

20. A method of treating a mammal, in particular a human, suffering from or susceptible to a
cancer disease, the method comprising the step of administering to the mammal one or more
therapeutically effective doses of a first pharmaceutical composition comprising an LNA

oligonucleotide as define in any one of\claims 1-2.
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aaggaccacc gcatctctac a 21 <210> 30 <211> 22<212> DNA
<213> Artificial <220> <223> Synthetic oligonucl eotide
wa emaesrs2 <400> 30 ccaagtctgg ctcgttctca gt 22PRDE2003000719

<211> 23 <212> DNA <213> Artificial <220> <223>

Synthetic oligonucl eotide seqggnce <400> 31 cgaggct ggc
ttcatccact gcc 23 <210> 32 <211> 21 <212> DNA <213>
Artificial <220> <223> Synthetic oligonucl eotide

21. Asegjbehcfarex4inga rda2meat, g gérg't:@aQ@gargélg,tsma’eﬂng?ﬂ:orﬁ%ls@asc'éatlble to a

canceéé%&?sez%eﬁ%%@nod %eot?%eﬂ& Bfl %In%lnst ﬁﬁg?%%u%%g’amma one or more

efic o dquence cc gt
therapgusicsItyRitective cx oMy aharpEsuizs] compRSItipAtoripriging 3 conjugate,
said céhjhbéﬂea:ioﬂélstﬁ'%Z@%ni&ﬂ%ﬁg&rﬂﬁe@ﬂ&é &s 8fird@mushestd SHlaims 1-2 and at

least g’r?eqmﬁl?cleoﬂlggﬁ}on po ggot m0|e %/Cc%gaqgrg:t‘:ycat&%hedz E?b said

oligonucleotide.

22. The method according to any one of the claims 20-21, wherein the LNA oligonucleotide
has a total of 16-20 nucleotides/LNA nucleotide analogues and comprises the following
(sub)sequence:

5'-MeC, T, C AsastsCoCeistsGss T CAGKC-3" (SEQ ID NO. 1).

23. The method according to any one of the claims 20-22, wherein all LNA nucleotide
analogues are B-D-oxy-LNA.

24. The method according to any one of the claims 20-23, wherein the LNA oligonucleotide is
a compound selected from the group consisting of SEQ ID NOS. 2, 3,4, 5,6, 7, 8, 9, and 10.

25. The method according to claim 24, wherein the LNA oligonucleotide is the compound with
SEQ ID NO. 2,

26. The method according to any one of claims 20-25, wherein the cancer disease is selected
from the group consisting of acute myelocytic leukemia, diffuse B-cell lymphoma, acute
lymphocytic leukemia, hepatic cancer, renal cancer, urinary tract cancer, and colorectal

cancer.
27. A kit comprising

(a) a first component containing one or more injectable solution doses of an LNA

oligonucleotide as defined in any one of claims 1-2, and

(b) a second component containing one or more injectable solutions of one or more taxane

compounds; and

wherein the weight ratio between the at least one taxane compound in one solution of the
second component and the at least one LNA oligonucleotide in one solution dose of the first
component is in the range of 50:1 to 1:25, and/or
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wherein the injectable solution doses of the LNA oligonucleotide comprise a buffer for keeping
the pH in the range of 4.0-8.5, and having an ionic strength of 20-2000 mM.

28. The kit according to claim 27, wherein the injectable solution doses of an LNA

oligonucleotide are pharmaceutical compositions as defined in any one of the claims 1-11.
29. A kit comprising

(a) a first component containing an LNA oligonucleotide as defined in any one of the claims
1-2 in solid form, and

(b) a second component containing saline or a buffer solution adapted for reconstitution of
said LNA oligonucleotide.

30. The kit according to any one of the claims 27-29, wherein the LNA oligonucleotide has a
total of 16-20 nucleotides/LNA nucleotide analogues and comprises the following

(sub)sequence:

5'-MC, T " CrAastsCsCsastsgsgs T CLAGyC-37 (SEQ ID NO. 1).



