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1 0 LNA OLI GONUCLEOTI DES AND THE TREATMENT OF CANCER
FI ELD OF THE | NVENTI ON The present invention provides
pharmaceuti cal conpositions useful for the treatnent
of cancer. The conpositions conprise a particular LNA
ol i gonucl eoti de having excellent 5 properties with
respect to the inhibition of the expression of
Survivin. The present Invenfion also provides a
met hod for treating cancer, and various Kkits.
BACKGROUND OF THE | NVENTION Survivin is one of the
rmst attractive novel cancer targets. The clinical
R O3S, n enphasi sed by
4 (?\{ugﬁébgr}’d%ﬂ 1{'}5\7@?\ ﬁ%?rthl sl,\}eg'rgotel n In al nost all
tumour 10 types. Elevated expression of Survivin in
u erally associated with poor prognosi
Wr?%ﬁrﬁ%ébﬁﬁ% recurrence and resistance to therapy,
bot h radi ati on and chenot herapy. The fact that
THeXppeses sivention broBdesvihwimacdugical wintPhsigpnt esefublor Bigtteaiment dot
cah@UNHe bdingagidiB korAshdd b partiduas IS oligBriceisotBel havingi eRcatient
prgﬂeytﬂag @tth Pe@& tlgeelnﬁbitac;w}f tHeréQﬂJr@stoF? bf §frvl\ﬁrp @R PRkeht invention

in two key
g 2 PR e besind el TR gpRES 1
proliferation (mtosis), and (ii) regulation of
1%5 amTed cel | death (apoptosis). Additionally,
B ETP N Oy 8V Thpor tant role in tunour
angl ogene3| s. A conbination of siRNA targeting
SUBUNIY is \bhdlofaRsimdsh ¥ttactive Bollet @nden targets: Taesdiaiced pixxif §8riviyin In
ca|1 AHgt é%nemdh95|s%hlged&§&ik§om@@§6f thid pRokdBNA afibde allax@bur

Wﬁﬂﬁoge"a §:% ssio% 11 %&vi\w I‘l'i:urr%u?sqg %5\ rAW culaéﬁ witﬁ\%@cg proré%si

Za
Rt ST o) B R
TrEdocothai exdiessia chpoPIvio s, with fewerrpestieng, toefornd ip ermal adglo.

tishuediniResr ARG Dhiviiassicklganant i sense LNA
ol i gonucl eoti des were described in the applicants'

Tq%gfhlih'%%roébg}&%ugg%ﬁ Q&)E Bl %BP:{ %‘&"ﬂ ﬂw%r&ePMQLdn&FéJeﬂg (i

coplred pbtell pelfetion (utosipend |<1')g'69ﬁf’&'f“é8‘tpi“a?éa§“’ﬁ4% f%%’;‘ d
(ab@prasish Aldivaaliy Buryieh plapean imp&tagerslerin iegun a99ipgrRIess: | or
art, 2 0 BRIEF DESCRI PTION OF THE | NVENTI ON A first

P&#bﬁkaé‘&pﬂq FSRNR tar&eﬁﬁg Q{rﬁ\ﬁﬁ Dha FaRY SLLikOR ink@kRl §SoptdSis hduction

PG ETEER BN B T DR Sty B Rk 0 .
Agll.| Sgo A2t B6PHde having a total of 12-20

nucl eoti des/ LNA nucl eoti de anal ogues and conpri si ng
WLrQ]eet tol z'o@éMzﬂQngﬁue( ik S8 BSACEE1-54. "Survivin antisense RNA enhances

Tm cg{%d a(:opptgsfs'x Bl%e%%&ﬂn?e%ﬂ.gso" C.AX(G)(O-3 (SEQID

aving a total of 16-20
nucl eoti des/ LNA nucl eoti de anal ogues and conpri si ng

A itle ranfe bfl possibhegenfisanks) Isdgpligonudeotides were described in the applicants’
earlier international patent application publication Na. WO 2004/069991 A2. However, the

surprisingly good properties of the LNA oligonucleotides disclosed herein have not yet been
described in the prior art.
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51- Me. QT. neC. Asast c, c, astsg, gsNBC, AxGxc-3" (SEQ ID
NO. 1), 10 wherein capital letters designate an LNA
nucl eoti de anal ogue sel ected from S-D oxy-LNA, S-
D-thl 0-LNA, S-D-ami no-LNA and o-L-oxy-LNA snal
| etters designate a deoxynuci eotide, underline
desi gnates either an LNA nucl eot| de anal ogue as
defi ned above or a deoxynucleotide, subscript "s"
desi gnat es a phosphorot hi oate |ink between
nei ghbouring nucl eoti des/ LNA2nucéeoti de anal ogues,
and subscript "x" designates either a 15
@QE?BE&E&NHHNQ%H%E&NWE&&HN a phosphorodl ester |ink
t ween nei ghbouri ng nucl eoti des/ LNA nucl eoti de
anal ogues; and sai d aqueous carrier conpr|3|ng
At Bpin pect pbBp PrAGENt MEeSipD fefatesfiea Haifphagpaceutigal gonmpositery
Goanprising @ NA oldooudbtiderig binaqubou @arROVERININA Jigaedentide rming a
B8P BCL- D nudidbBdRNRBEDEectiBy SRIob @8 afidodipAsing e Rlldvingi d
g&@&@gtical conposition 20 conprising a conjugate
n ‘an aqueous carrier, said conjugate consisting of an
LNA oI|gonuoleot|de and at | east one
HATCATel“Edtateresadents POIHBIGE)-8FFIP ¥di28hy coval ently
attached to said oligonucl eotide, said LNA
Brefe 80 USVirROL thid For 18100 RbciRtilRfLAR n@dieolide sHdlogues and comprising the

nucl eoti de analogues and conpri si ng
% °“lr?93 b vmgl{ngmsub)sequence -(4eC ) (T,)neC. As9st sc

? CA()(c)-3 (SEQ ID NO 28), 25
ﬁjf”&x'é “GblayLclaationd “GASat HISEQIIDNG- 20 nucl eot i des/ LNA
nucl eoti de analogues and conprising the follow ng

%ﬁéx‘m &%géé t% de§ nate ag“llGA n@c@o&f&%&[‘) &ée&éﬂﬁﬂa NDQxﬁLNA B-

et
ae@? i"l’_ ?ﬂﬁ’c‘% 'e%’fyv!ge Eit Elle ﬁsed esg Le% f}egxysm'dem"je’
ygiettineesionakes ity an A pycleofidyanalqgye B‘i %‘??‘P?FbabEY%” and
@okvrmalgotlﬁd)léubss‘mmsl” désignbtey & pleshiorptturate link between neighbouring
flrRysHyOIERkESREe andlihdes, bid subkREptORadesiGnatdsteltitr aan LNA
%h@l%&\'iogt% llﬂlggj ao&légphar%dlgﬁefﬂliﬂl?get\%m\‘@lgmouﬁwg nucleotides/LNA

ucl eot | subscript "s" designates a
%PSWgFHT " 1ink between nei ghbouring 5

nucleotldes/LNA nucl eoti de anal ogues, and subscri pt
dal'aqde@ss gl esnpeising @ bufter fop keesiph trepthh thatrangk pik0-845, 2nd
PG B RRIO s gther 20-26U0 et ween nei ghbour i ng
nucl eotides/LNA nucl eotide anal ogues; and said
a ueous carrier co r|S|n§ a buffer fgrhke F p t he

A FRCPdnainasaRst Bt thePrs=eat iBventiandelanes i il i kT B Y @ﬁ&%ﬁ“
@MPAgNIZO0UUgAE in BO apuepys qau'easyé éft"j‘{SPtetCPl'é'SEl'Pgé!f emNA
dlipsresdédtioanarded beoné conanuolbaiieacre pdlynoelkotide mpielyicbva@ntly
SRR kSdaibigdnucitRas, tsal@ ﬂﬁ-‘A dIig¥ABEotRe ARMHCtoR N 18120 LNA

rﬂlcle&%nsyf}ll,s%&%&@m ?.glflg GRldi¥wAs GERLARLR.

carrie sal onuo having a tota “of
12-20 nucleotldes/LNA nucl eoti de analogues and
FEE T BY:Ltires2hteshds RGO 3 KTELHRUEH 28):

5, -nmeC, -i-xneC. Aca,t,ccccaetcgcgcher, A, G'C3 (SEQ

I n Q & n € (o) :
e My 025,00kt Wi 88,0

5"MegchMechsastscscsastsgsgsMerAxgxc'3' (SEQID NO. 1)
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30

D-t hi n-LNA, 3-D-am no-LNA and o-L-oxy-LNA, snall

| etters designate a deoxynucl eotide, wunderline
desi gnates either an LNA nucl eoti de anal ogue as
defined above or a deoxynucleotide, subscript "s"
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 20
phosphorot hl oate |ink or a phospborodi ester |ink
bet ween nei ghbouri ng nucl eoti3des/ LNA nucl eoti de
anal ogues; and wherein the weight ratio between the
wh& %A B Ita RIRRRG e ﬁ&d%bt%k.&%@kg@%@x@e&eﬁm B-dxi-LNA, B-

D%f‘% QN& %Eﬁlgn?ﬂhg lLl@lDarld a- -&yt LIRK(R Jn%ﬂ e%fde§8aae J &éo;ynﬁéeoﬂ@é

vent | on rel ates
uigeio e S pet e &%ﬁ%&?qeaﬂa'%eeaﬂ%w@? =} oast
despenueleptida subseivp (Ui Aeplaanas ariwemjomiaeae lInk batwee" "e‘ghbwﬂng
nysleatides/CRAIbLUcRatide pnaapnes) baddubscripdk T degipnatesaitber@onj ugat e
pHoSphRkotHidaROinR br AfhokdNbroBikdi &kl 6dtRQni ndgntROGhgHuclk@@sd/LNaN e
n&%?ﬂde@“%&{ﬂ&é def non- pol ynucl eoti de noiety coval ently

ache o sald oligonucleotide, said LNA
ol i gonucl eoti de having a total of 12-20
safrladueqys Faieiss copinising e buftsr fa keeing thegalids theriende 8hp P8 Al

hdving ah @hic ewénoiy of sabdmespience: 30 5° (M) (Tx) A
tchCcactagsgcl\/DCxAxCSa)CC) 3" (SEQID NO 28), 0 4

A ﬁrrg }c &ﬁw hrae\s/ nrt1 gwentsg egaltes I, a %i?arr%gce&#%ll ch\Pes %§ co rising at

legss 1) té’@ﬂ%l Eﬂ’ﬂ?@““d?“%'@m‘ 95\9%{@5‘6‘5“‘55 atp“@""&‘:%@")&i‘@@

cafrBEQalkl DNAN@goriirleqtive heving atal ef 4P-2P etdestidesid4 ingeiretide an

arlalNfudd ded @abiide tadallagusoiegahed from p- D- oxy- LNA, O-
5 D-thl o-LNA, P-D am no-LNA and o-L-oxy-LNA, small

tters designa d | eot.i de, underline
S(f& gﬁﬁt BB ﬁté,,%: %ﬁ*‘ﬁi@éﬁﬂ@ INg'oi)i de anal ogue as
defi ned above or a deoxynucleotide, subscript "s"
withegn cHpidl efera didipnste 20 LBA hlcizatide ahalodoe lbdtaiefrom B-D-oxy-LNA, B-
Dm& ) @L- AR Bb-LNAL L RAL P2 RA LAl REEs QBigneR aaRalyAGHIREde,
%Q ?r%%j Qkher )én lgﬁﬁ.’cg&:ﬂig g &;‘ue Jeﬁ?zd above or a
n

I oat e
desmﬁeﬂd% S TR ?%?E"?’fﬁﬁcﬁ %8% ieplg ik ety asfiyens
nugigetides Ltsnuciggiide méage%artdwebaﬁréntgﬁtde?wree jef fleen t he
pHogphanthiceenipioerradthegphandiedtdrdinkt Bdbwazn ingighgaring aiutiehbidgsAlia

nL@feottdlaengx@aésyg@te In said conposition is In the range
of 50:1 to 1:25. Afifth main aspect of the present

I nventl on relates to the use of an Iﬂ@ onucl eot | de
whegtin the Weldhs s PRIEPL e St SRAPRECET L e g ail
safdeompdsision is dnathereanpe ef 5@eltAdi25- i n particular a 15 human,

suffering fromor susceptible to a cancer di sease,
A R mlmMCFQJ:t'og@:Q 'ﬂfels&ﬁ? ‘n‘vg'ﬁiorh AWkdGo & ph&ﬂ&éhtn@fco%gos%gn

eot ues SN

comﬁsx?g qtt |l|e %ﬂop}el'ta a§1e 3rgpouné an a con]Lg ina pﬁarmace%%'l’ly acceptable
ca51er,(sald @ ugat)a misgmg&tf an_bNAaollga\tJSeotid@aw a(t@‘a,rt(oee nej- ( SEQ

nuiclEntjelnoBdfynucleotide moiety covalently attached to sald oligonucleotide, said LNA
oligonucleotide having a total of 12-20 nucleotides/LNA nucleotide analogues and comprising

the following (sub)sequence:

5~ (" C(T) " CrshateCeCastsgsgs *C A Gx)(€)-3’ (SEQ 1D NO. 28),
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preferably having a total of 16-20 nucl eoti des/LNA
nucl eoti de anal ogues and conprising the 20 follow ng
(sub) sequence: 5

- meQIxMOCzA. astscs4a,t.g,g.neC. A Gc-3 (SEQID NO 1)
wherein capital letters deslgnate an LNA nucl eoti de
anal ogue selected fromf-Doxy-LNA [|i- D-thlo-LNA,

i 3-D-am no- LNA and a-L-oxy-LNA, snall letters

desi gnat e a deoxynucl eoti de, underline designates

ei ther an LNA nucl eotide anal gue as defined above or
a 25 deoxynucl eotide, subscript "s" designates a

podiEar sy BV hitarat of 16-2Okucleddsgrena NRicgide @bfldgds and comprising the

Hlidwing RubPereARA nucl eot | de anal ogues, and subscri pt
"x" designates either a phosphorothioate link or a
ﬁgeos%@or odl ester |ink between nei ghbouring

UEHTe Ot BESFPshtgs [Tfe®edt CHRIUNGI Bgues. 5 0 A sixth

mai n aspect of the present invention relates to the

- WhSRInChpial B8 HGRh&e a® ANAChuGIedtidY 8RR ue St SFhingp-oty-iNa, 8-

o-la-Rs) P9 UG ELTn e o 20y Bl AP M esonare o decrpuctor
AR despis® SEher A SR loats exd5Ened VB Pbar at | on
depxyauclspidenabeipy e esionatana s Phespthbae lipkfetweer AeigfibAering
nogientidds/LNA mugentitie @alogues canth subeeript S tiéstanatageitheroam or 5
phkpEEGthibdtk Mnid P adhEspEeliesdi HRISRueeSMidhbdUNAY nucleotides/LNA
ngé,g&gpgﬁghg&%l dq having a total of 12-20

S

nucl eot | LNA nucl eoti de anal ogues and conpri sing
the followi ng (sub)sequence: 5 -(M~)(Tz)M CzA
wheneindleeoweight sayis égtwpwm«aga.n)e cepraynd(p)IEahebNAgigopgjeotide part
opthe t@igbte\n faltdomgosttiot Gtimthe edngd 6F 5001 toucdseot | des/ LNA

nucl eoti de anal ogues and conprising the follow ng

(.sub) seque - 10 &' - -3
BB e p&fﬁsee?%?%%%%‘%% L T
EHeNpARRARE PR O3 PR ARG CREPPaRYo8 £ETEBP TRAURENE 3 MBIMBRY I jticulpr @
hmerh isefteringfrora orusnspiible-tp Rloangerdiisease. tidLNA Milgonkgipgtide having a
tdtaltof £2-20 Alerbigiaglien fucdatix yinigliecind denprisiig the fdlibwiag
(HeskgRales either an LNA nucl eotide anal ogue as

defi ned above or a deoxynucleotide, subscript "s"
designates a phosphorothioate |ink between
SHe ISR Ur A 3-8t grhc TGRS SRRATNE ¥t i de anal ogues,

and subscript "x" designhates either a
pRRESPNAGIAY BLoda beek20HcIedtidas/ INACRHE BRI BriaRGlic lahd Bfnprising the

rEHNEE) ARLGRAoUr i ng nucl eoti des/LNA nucl eoti de
I

analogues. A seventh main aspect of the present
Invention relates to a method of treating a manmal, in
S EEAH Cefl- s LB AASUP (869 IBJ'F Adbm or susceptible to a
cancer disease, the nmethod conprising 20 the step of
wR&HEh BipihigdtieRHekighatd ) LWMoti@J]&aQEuJHEfe&ed from B-D-oxy-LNA, B-

Dltﬂg-lrgﬁp %~ u-.tla&@L—:LMA grfcf ae-EL%y\—/Lg\lﬁ,d%ga(ﬁﬁet% S, a%slgrjagesﬂt_mxynucleotide,

euti cal CO

wigerlpe decianates Ghier endNR BUGSRIKEGTTIGBT e FElEd B8 Havi ng a

deowtrarlegsifie, sabspript P'j dpsianatesi e shosphrrathiestelink befeeermsiobbryding
nloticee hgientfietah@lodued, bodduBgript("8 UdEsigReRs ERGe 2
phosphofdtridate il %) MpHezhvdiodrste SR betsB T Mohioividg) b otdes/IINAEQ
ndclotdanfSues.
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25 preferably having a total of 16-20 nucl eotides/LNA
nucl eoti de anal ogues and conprising the follow ng
(sub) sequence:
5' - nt QTzMeCxAsast scsesast sgsg, noCxAnGzc-3' (SEQ I D NO
1) wherein capital letters designate an LNA nucl eotide
anal ogue selected fromli-D oxy-LNA, 0- D-thlo-LNA,
p- D-am no-LNA and a-L-oxy-LNA, snmall letters designate
a deoxynucl eotide, 6 wunderline, designates either an
LNA nucl eoti de anal ogue as défi ned above or a
deoxynucl eot| de, subscript "s" designates a
A ke simagspdchorapd @ edehiikvehBdnweietas toahglida@bls tdh@igate, said conjugate
conyﬁinseftand_ﬁﬁ /oﬂgo%léah'@ F4 @8 moﬁguaeoud@m pwh&reeti&t

mm)&& \%ﬂse tg/ Oa%ttaS‘[c’ed %o T rig%u%lgpges QOrQh%g{%apa%En of a prﬂlérm%Eeugcal

C°ﬁ19851‘ B 9" Jrerapinenta ﬁlﬁ‘E‘F"@bf“l RgeiclAra @ss“ﬁ &P/ h mai n

susesplitiq to @fcanchiedigsases eaid LNArpliganudieptide avinp @dotelof B2~ hﬁst hod of

nicle@ities/ (A rAiclBEIMBRh3loguEs anp adrbprisidy e falloRingrgob)sajugdcer i ng
fromor susceptible to a cancer disease t he met hod

,GRL i &l the ste to the manmal
sgng))@f) %&‘étscfchaétfgé%eg‘ﬁgéﬁﬁafgn(g cls\r/ég)’doses of a first

phar maceuti cal conposition conprl sing a conjugate,
preferiably bmijglagetiibof 06128 ingdldotidpshNA awcidotithe ehBlomie$ guirmambrisingitike
fobhgqdublsB@shee®ne non- nucl eot i de/ non- pol ynucl eoti de

noi ety covalently attached to said oligonucleotide,

LNA ol i gonycl eot i having a total of 12-20
§@ge5@ﬁﬂﬁ§f%ﬁﬂ% d&ﬁglgHglggues and conpri si ng

t he fO||0MAng (sub) sequence:
wharein( capighl Jeftdrs HesignaAh LS arRsHdeGnaedué 4dedBXropn( B -oRy-LNSRQ
p-tid-NNR, ﬁ-%sgminoofhmc fuahl M(VhLﬁN iRl RebRkadignale aJd@m&Qucleottde,
%edo ggr\@?e[s le*fher an Hfl{ m.b eot gar@eﬂ%lug gsut?e%ne%rLQmE%UQ“ sing

dewxyyqlepiice BRsAPE “~~?eék9§%‘f§5tas %f*m%ed'"ébetr’eeee'%mmg 1)
nugipraides/ INAgwgedtide anatoguesr andgubsinnt St degignateniaithetie] eot i de
phadpRbrow o ste 6N @Gt posphrodizsier IhkbeywdeMAeigHbouridg hixdletidesANA
nublsulls &Hg@sLNA and - L-oxy-LNA, small letters designate
a deoxynucl eoti de, wunderline designates e| t her an LNA
nucl eoti de anal ogue as defi ned above or a
A %fé%lﬁﬂa é@pq:t(yéthe Sraset llqv?ﬁticn telatesda p QI%H‘P% af tgatlng a mammal, in
pagsisgz oMt Isutering frioinrek susedptiliete an@neph bisrase, g method comprising
thdst6) FQbhElSRARING tRd kbRl iofeorariaé thgrapautican eff Stiasidds Bt a first

pha%aceglﬁcsaﬁ Bﬁ%n%%@t‘f‘s‘n @n L@K‘&@QMEL-%Q' &@tLﬁA loﬁdakucﬁﬁt:cﬁ
T e

(S%Qﬁﬁ@@ﬂceof the present Invention relates to a kit
conprising 25 (a) a first conponent containing one or

5-(MBERTHTE, ﬁ&&ﬁkiaﬁsgi;@wﬁx@ﬂdcwm ofncans), NA
ollgonucleotlde and (b) a second conponent cont ai ni ng

el L ot EBRLRoSRLEMA QoRle a90155.0f ar2E o B
preg%’%\bmﬁgatefa nucleotides/ nucleotioe ana ogues and comprising

following (sub)sequence:
5" G T " CuAsasteCsCsstsGsgs " “CuAGxc-3' (SEQ ID NO. 1)

wherein capital letters designate an LNA nucleotide analogue selected from B-D-oxy-LNA, -
D-thio-LNA, p-D-amino-LNA and a-L-oxy-LNA, small letters designate a deoxynucleotide,
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wherein said LNA oligonucieotlde having a total of

12- 20 nucl eoti des/LNA nucl eoti de anal ogues and
conprising the follow ng (sub)sequence:

- (Mec~) (Tx) MeCxA&t scscsast sgsgsMeCxAx(&x) (c) - 3" (SEQ

ID NO. 28), preferably having a total of 16-20

nucl eoti des/ LNA nucl eoti de anal ogues and conpri si ng
the 5 follow ng (sub)sequence; 5 ale , TxMe sastzcs
t.%g. NeC. Axt ¢c-3'" (SEQ ID NO, 1) owherein capital
letters designate an LNA nucl%otide anal ogue sel ected
fromp-D-oxy-LNA, p- D-thlo-LNA p-D am no-LNA and
ufdeHin® HasighNés eith&fednl LNA @LidiEiGe HhaBo@raaidenrad above or a
dgoammewab %Qﬂgcs*& nsr ddfiEiRks b?ﬁ‘osgﬁo?*étﬁiﬂée Rk b%me@eﬁe.@modfm

mapye% t(?e?full nucf‘eptgcle agéeﬂ:\)lgs anCIe ?ubscrlpt“% Qes; ng:%s eéft:h;:r a

?ﬂﬁ@%’b‘ﬁ'ﬂ?‘"&% lipk g5 ewlst?wodﬁefrvveé Retwes W%ﬁ;ﬂudwﬁdes/%
nyrieotidenklovey. LNA nucl eot i de anal ogues, and subscri pt
"x" designates either a phosphorothloate link or a

AR Q%P nﬁfn%gﬂe ﬁ‘re ;Jrés@r'ﬁ irh@ﬁtgﬁ ?Qatgseﬂo gr}mﬁ%'o{‘]geating a mammalh in
PRI YTy ST [ or e L A TR e R I SR R
the steg ﬁfeaw*%ﬁ”éﬁ’ Loix “Iaﬁ'é‘a' °rs °% @e‘@ﬁb“-%ﬁ%%ﬁ?“ﬁ(ﬁ gosehef afirst
phasaseutgaligohpdéitiot cogorisicd eonjudee, saidcprgugaty whsisbing dfeedNef
oltgBRuciebtiug tand & MIRAINE Rbn-htlebiielNR-pbiA@Rotle nfuliktylcol/dlentiy 25.
at@acﬂeﬁi‘% QalMigEhu@@cﬁ@QtsaﬂfLNk G@ohtﬂﬂé@ﬂﬁe'l‘@nn& ?to@gl gfslztﬂ) a ki t

O El BstePlos Spoib s v PR e e P g Bltede
component containing a buffer solution adapt ed for

5 FECO MY ICIAR IR Rg YO ALBO(cHB'YSED N NOR8yr suspensi on) of
said LNA ol igonucl eotide; wherein said LNA

prg”el'e‘gg/r}l?\ﬁéﬁea%tﬂ& 1'832\6'n09ea%g&%§'nu éoti&gér?a%ﬁnaes and comprisinggthe

nuc nucl eot ana ogues a

f%%"gf {PEAEAT: (sub) sequence:
- (Mesx) (Tx) MeCxAsAst scscsast sgsgsMecxAx(&x) (c) - 3'

s'émsf,mtmsamcsaza;grm,gt "gdEQuDhvitng a total of 16-20
nucl eoti des/ 1- NA nucl eoti de anal ogues and conpri si ng

wheré?n ﬁa)géal 5%' |!s %\é\ll ié?‘\g%egaégg%sgcge ana]ﬁg(tg selﬁctgd fr 5 cixb L% B-
D'P)'°'6NA Q'WP% f—‘\‘f‘ Yl aty-HNar %"&” detigeegjonate? Zﬁ%% “Rﬂ@"“de
ungertihendesipoiteszeitbdr oy LA surlegiideadalégug ps pefiDebabpvd WA, -
ddoRinQcidobide, sdbsErpaTs BeighiNds Aptdshototdiaye ILnN/Aemm&ghbcehﬁger s
nﬂe&t&gaﬁ@nu@e&eeéymgge ed sqgscrlptuQ%Eibﬁa@é dflRsizgnat es
phosp%arothioa{e llnlf or ai p%ag:%orodiss%er%nk }Ee%gee,n ngiéhbogrlrgt nugec%laesy&Aor

'"‘ﬁﬁ?f?ﬁﬁbﬂ“lﬂ‘?fr oate |ink between nei ghbour| ng 5

nucl eoti des/ LNA nucl eoti de anal ogues, and subscri pt
A nidith nebRSdspatadrase whdeRafventidiaseiierotiidomplishg | i nk or a
phosphorodi ester- | i nk between nelghbourlng

| eotides/ LNA tid t f
ol o E T RSB PR T PTG R Erohods M af med
OHH@I"@PWd?IGW OW.

(b) a second component containing one or more injectable solutions of one or more taxane
compounds;
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According to a first enbodi nent of the invention,
there is provided a pharmaceutical conposition
conprising at | east one taxane compound and an LNA
ol i gonucleotide in a 10 pharnmaceutically acceptable
carrier, said LNA oligonucleotide having a total of
12- 20 nucl eoti des/ LNA nucl eoti de anal ogues and
conprising the follow ng (sub)sequence: 5'-(M
C)(T.)" C A & 544ast.gh9s" "GA. () (c)-3" (SEQ I D NO
28); wherein capital letters’designate an LNA
nucl eoti de anal ogue sel ected from S-D oxy- LNA,
whe®m[2aik INA olighMéieotfde hB¥iyd ©e bNA-28MUclebtitiesfDMA-nLidiktids nal |
an&&i&?&ﬁc@ﬁ&kﬂ?ﬁk@d@w& (SBR%yRMe! eotide, underline
desi gnates either an LNA nucl eoti de anal ogue as
defi ned above or _a deoxynucl eotide, subscript "s"
5" (e ) (G 506446 phes P e h NPT EAIP HR- B8t ween
nei ghbouring nucl eoti des/LNA nucl eoti de anal ogues,
pref&isbIP ARG b k¥l of ¥6-201ARIeGHRY/OT RiclebiRE afalddlesiHAQEEHRING aiee

| sphorodi ester |ink between nei ghbouri ng
fmﬁﬁb%&%%?%%%?%NA nucl eoti de anal ogues; and where the

nucl eotide units in bracket each represent an optiona
5-aiTE *Caantic:QBtLwhEEAGCBHEEQET ¥Pil)r at | 0o bet ween t he
t axane conpound(s) and the LNA oligonucleotide in

wheRinLaS@NTRRsd ddsigibtd sn INA rul€otld@ BStogOd sehlied b@ plo-834-LNA, 8-

rd Q second epbodi npn
e
undegling dpsignatgs gliher WA nuHPtitle, 39leauAS FFHSAGPYRET &
deqx@mjclaciie csubseript “givasionates atrhesahdrythiozte trigielrsier nelgibeiring
nu@edtifbs NA jnLERtI®: MOIBGES, ant gubsdriparx” liddAnaiks goauc| eot i de
phdBShr@hiodt€ Avklor 9 BRosPRodresteP k| bRQleLHRARBAHRS hidkdEdes kA de
ety covalently attached to said oligonucleotide,

”urg%lt'ge %R‘B\g”effl a|"gonucl eoti de having a total of 12-20

nucl eoti des/ LNA nucl eoti de anal ogues and conpri si ng
whérkie tficokdighrarig bétwern )isea}iesicme taxane compound in one solution of the
secand doMB6detitTank MeGr ASELAC I 41igEACIBATId&in(0he sdluk(cR)doad of (hBHEt

i : I jtal letters designate an LNA
Coﬁdgg%\ggtllg% ragl\rqg osgugtoglé ected from $-Doxy- 30 LNA,
>g-D-thi o- LNA, , B-D-am no-LNA and a-L-oxy-LNA, smal
A tergih maln sspeata Higdnventien reldesdp gk icerdrrisie, underl i ne
desi gnates either an LNA nucl eoti de anal ogue as
()&t RERLALR KShtMHing A (IR QNIIALGBQL ih Shid revmbafar | pt " s”
desi gnat es a phosphorothi oate |ink between v
nei ghbouri ng nucl eotides/LNA nucl eoti de anal ogues,
(b) BriCa8th BEBONGSE containingehulfproltionadartad forres sl HYEY G8hi oat e
dis@lutiBmor sustension) ef spidbNp bigonrdicetideer | i nk bet ween
nei ghbouri ng nucl eoti des/ LNA nucl eoti de anal ogues;

whg'giq vsm %ﬁ/@oﬁg%dg&ﬁé ﬁ%r‘ig%ec_oﬂémftﬁ-&b %@o@%ﬁ.ﬁA %@&JB;ide

erei n the wei ght

i t | t;
g SRS PR IPARBED RS Eind (5) and the LNA

ol i gonucl eotide part of the conjugate in said
5-C R BT Aanctatan " ChyaXnge(seh 15001280 1:25. 5
According to a third enbodi ment of the invention,

h i i u 0 i1 i ned i
orefai el B L B0 BeRloaBOTRRNL plbof ool Srkflg 2
folloWlipg CUNBSIEFSr the treatnent of a manmal suffering

fromor susceptible to cancer. .
5"Me.C_xTxMeCxAsastscscsastsgsgsMerAxg.xc'3' (SEQ ID NO. 1)
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According to a fourth enbodi nent of the invention

there is provided a kit conprising (a) one or nore

i njectabl e solution doses of an LNA ol i gonucl eoti de,

said LNA 10 ol i gonucl eotide having a total of 12-20

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

the foll ow ng (sub)sequence: o
5" - (Mef.) (Tx) MCC. Ashst scscAsBsg4snmeC. Ax(&x) (r)-3" (SEQ

ID NO. 28); wherein capital letters designate an LNA
Wh%reh@émiaulett%ﬁwwa@ and|NAgusigotide @nplpaus-sglepted frap S-D-oxy-LNA, 5-D-
trﬁb L[NA %LDlaminBl&NAFan@uagﬂib@Q_NlA’\%ﬁn&te?s desiite bNéoxyﬁuaédtude

tt d t
g HEq e s o VA PGSOk Pldipdia o dFned ghins 2°
detgﬁmwbdtl®bmam s" desifimetes apbbspborothiatedink betwiegrt neighbouring
nudfeoqge%}'mq{u@@oﬁie%hgﬁwréﬂdr&hgﬁlﬁ alr 'o@&gﬁ’a@éé’@tﬁ@r a phosphorothioate

nei ourin nucl eot i des/ LNA nucl eotl n u
il S QUL st ok BehepelaA b g RSO Lh RisEG 45 dogues.

i nk or a phosphorodi ester |ink between nei ghbouring
Definitionvefitaresnetifigpembasiireents ef ¢hedinveintianuasseiaimechiterein éaflew.t he

nucl eotide units in bracket each represent an optiona
Attdtdirig t8 8 drs2Emidiiment ef the ink@rtien, itire Btprdvided a@hariraocagicalf

w%%siﬂgrbm\ﬁgﬂ}l&%ﬁ&%t ?r%nl'g%lﬁ?% %ﬁ{ag a%gr( EN[\] ol (i%ﬁ%r\{&lt:@% a

axane
phagnagepiingllndcceptatle sardernspididWpoligendcleatide ftaw@g attotpleoh -2 ne

ndel&&masn.gmwab&% laflBloduss ARG csRiriging e felRaMg@Subldeguenké:r st
nponent is in the range of 50:1 to 1:25, and/or

%é-iﬁ)@'k)n TCAAECF BT aM BN QE! GEQ BoRSYes of the LNA
ol | %Qtéﬁl c%?ﬁél %‘?ter%%g%eﬁg @L@A‘Rf otléeoénalo§§e KGERI b BB -oxy-

pH In
'—"b‘l ﬁe@ﬂj‘ﬂ% Ly &8 =appmoL Wvendoe- Lﬂby'm EF'%%S@RFWW © THE

deokfJBESdE] lguémneldfekgmms sittaipbh LKA nodlectiié ndidgi®as definBd above or
]
< ST A0S P B GRS Sy B0 bony BB el
n@@q@(@g;ﬂ_Néﬁmde@dgpngmeﬁ dind gubscript “x" dgsignages either-a pmpg:hocqthloate
ImQ Qr ) thfséhorb\me&é?%IaMéMeiyhB&Hiﬁé ﬁudkfoh&@@hl@dﬂ@otlc% dhdldgues;

in either

iR B DGR e Gl s (e TSPl s

dowwherinihaweight ratie BE@enheN@xang compounflst anstthd BREgligonucleotide

mBén@%&rﬁ'ﬁlﬁ&’uti&fﬁ‘Qs‘?r?fhe‘?-&{g}e%f5(3-5%(:!3253eI I's were transfected
0, and 25 D NO. 2 and anal ysed at
I nts

hours for Survivin
MF? swg%dyme@ﬁ tﬁ? By O 5 Hrilde sl
comgmttqrmnmﬂsng atdeastdriedaxgne compaune ende cenilgatednrp Rharthateytically
ac%ék!té(&lé/ inrléosdH' &hﬁbé\e %Wﬁﬁg?bf%ﬂ LNRC:Jhg&uBIé&Id@'aHd WA Sast one non-
ol Ty |ﬁ5t?zfc} gh%qqyltd A
"”§l?P e(ﬂ°H pBWB‘tcé‘i"H %’%‘P‘ﬁ%’ CRYAERY a1 ‘F tf’rsé' © clggtidg.csajg i
oligenuckeotidei ahinGE@ta! Bf NER20 Ruacotigealdld rudlettite analggttels\aad comprising

thE RNLiR 224 and nock treated for 24 hours.
15PC§ é(5§ﬁs dv‘\j/ere transfected with SEQ ID NO. 2 at four

Sqfae@nt eAtionstaalighEr30@EQ B MU 28; nM or the negative

COrt 8B ROt P bkl I3, 26 SH0 ot BBy

expressi on rent
LIRSy ENAVA-R-aming-LNA and a—L—oxy LNA small letters designate a

deoxynuclectide, 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
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| ength, Survlvin2B and SUN vInLex3) In. 15PC3 cells
after treatnent wwth 5 nMSEQ ID NO 2, conpared to 5
nM SEQ I D NO. 24 or nock. Expression Is normalised to
t he expression of GAPDH and rel ated to average of the
expression in the nock treated cells. it Is evident
that SEQID NO. 2 is able to down-regul ate al
expressed i soforns of humanggurvivin, whereas 20 the
negative control SEQ ID NO. 24 Is not. Figure 3 shows

hnlfe\Ber)ﬁ%;blﬁarJ&QéH firfkbeeh n@tgb%dm@a@e@&%eé’JWA AGdidoviid é/nalogues
0 ur S

and $pe3 o BSicb B bt oG BPBrenl i SRAPEI N A Seo | b

NO. wRereigthet waight estja betweerctba taxethe, coBiBGUrdE) MEI the ANAatigdniisientide
pa%ﬂt@a@ BbHjRfateQR Said 85HSHoBor i§ Hth rafgd FBonN 126! d

i nduction is presented relative to nock as nmean val ue

&8 Inde ex nt.s. 5 The, st andard
Acagrgmgli xrci embo r en%’eeng |8\|1,] ng%nc Be ] pr06| ecbus'elof a comeJsmon as

defitegsthe feh@rm@mnd @mbpﬁmant@elhle Qremrtahpnsaf ] meércarzent fvtBR@atment

of & RaMRal dufedfort & sd@spivickgReMdent i nduction of early
and | ate apoptosis neasured by Annexin V-FITC/ Pl

Ac«%rah@ o'lngwm%ﬁﬁ%npéf tl‘re 18)\%'8@{1%9%}? rF%V ﬁ E atkl?@ Fﬁae

concentrations t onuc
(2)SEQPNEr More inigciglje ﬁ@@ﬂon ﬁ@l%ﬂ‘ée’f apeh @iepeuc'eethﬁ gfmi N4
oligdnOMSoting aéuufgertattal 611220 ndsdfideAMNISALRIeBdzANEIBGUeS @hd Somprising

fter tr nt with SEQID NO. 2 for 13-72 hours
theaff’iowmgt( % ection. 1SPC3 cells were transfected with

5'-SEQTL)BCJA@ec&asqgsgs’achm@cgatj' weqoomd. rgt ol i gonucl eot i de,

SEQ I D NO .24 at 0.2, 1, 25 and 100 nM The

r elqﬁ‘i‘?r% Can*faﬁ%@fs %F‘QO?%B'P g"’% aw'%et'g%m?gmae'%ed from B-D-oxy-
LNanR-Deaaib-ddNATd dkarcied-LNA bsd shawnLNAahal tdterisdesgrfateoa t hr ee
dewﬂ%‘%ﬁ&e DhaeRte @%éu%FB@s%utheT'%ﬁ LRA %Géié’cﬁs@e Qﬁa\(dgﬁé bé’&‘eﬁ‘néd above or

presen on eac dose

2 charsBrRRSHSe. PHISFB (4GRS A PRSPPIt ok EFaen RaBbouTig
nudkegjadd/\NA iaefbiidelanSbgaek RirkiGubscigt "daesigmads. eithergiphesBbrothicate

lm;?J}%‘%o%%ﬂQ@E ?ﬁéﬁm?ﬁ&%&% gﬁoadrrgg Y cge g?@&iﬁf)ﬁ\s&céé%&?&aif%les
ang\wperg the “SE*G}”PEU'N@ In bragifet qagk stpresgntipnmesongt ¢t #de cancer
(bycel dris.or ol ifjectsmhs Q}Idtnb@éfe:de Wi rhbre Bixbileecondploldds 0. 22

or . |

( 10\%%%% Re '_)Evlg@hg rﬁf ob 'ﬁ\% 838%&5(% gosn\{g\?gﬁd l-rl;%ﬁg L?ﬁt%a of
thejsaenndcpponest iﬁ‘ﬂé@eﬂﬂeéé* Q”GILHf\IOU@nP@eOt'% @l@naeolh@awfose of the
fi rsVéﬂrrLb@nenTB% %@Pﬂ?ﬂg@@i 5mcqf2585Q/er NO. 2 with Taxol

sho n_the ction o
2ot e Tieipisablirapsfrordt o9 lsaie SoePlis Ao for
keepmgwiss 1BlinvhevramgerdRIA- @pn@h@lmmnilwrclm@h ofed0r200a mMer 24
hours and 48 hours of treatnment with 2 nM SEQ | D NO
2 or 2 nMSEQ ID NO 2 conbined with 10nM Taxol . 20
Expression is anal ysed by QPCR, normalised to the
expression of GAPDH and related to the expression
l evel in Mock (0.1% DMSO) treated cells. SurvN n nRNA
Is found to be down- regulated in both treatnent
schedul es and at both tinmepoints Figure 6C shows
Survivlin mRNA and Bcl -2 nmRNA expression in 15 PC3
cells after 24 hours of
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treatment with 10 nMSEQ I D NO. 26 (Bci-2 specific),
10 nM SEQ ID NO. 2, 10 nMcontrol 25 SEQ ID NO 24, 10
nM SEQ I D NO. 27 (Negative control to SEQ ID NO 26)
or conbi nations of 10 nM of each the

ol i gonucl eotides. Al expression is anal ysed by gPCR,
normalised to the expression GAPDH and related to the
expression level in nock tréhated cells. SEQ ID NO 26
is Bd-2 specific and does not have any effect on
Survivin, neither as single agent nor in conbination
ifef Bescairt1onlor eeeureds (SEQ I D NO. 24 or SEQ I D NO,
27). SEQID NO 2 Is a 30 strong apoptosis inducer and

rg® et SRy SUpOH M ¥ ARY Rl SISRE B sowagmm cgattoher

SEQIRKY %ls‘”*( @E@“f'ist'ﬂfewe%“cwteée °|Hf5 RS FY g C‘F°

1aAd 47845 HoRESEChoMIS. Mpfedaaﬂm%#gof%@i%“@ a6 egected

eten @Bdro6 howrd dige8EQIN Bhdi&ru@. and Taxol . 15PC3 cells were
transfected wwth 2nM of SEQ ID NO.2 and exposed to
AL B@ghm;vpsd?MirpgroteiI@ereﬁdaﬂorgn £086 INROD taksree@bipbe (0. 1%

pr%gge)canfe Ila%g%r !§J Qltgﬁge E’H‘aPAnQ'zEJHM L‘QﬁjiDq\Q) Q@ﬁd 0

a“(a#YFFg’ elpg ts %{r% ogrs % réﬁin ﬁroi?eln c’gwn-ﬁféulgt%a E)y ‘ﬁ{?ﬁe&
blgtgng: SEQ PRt @@ MPOkARRsstethF I ere haryrstaf, P irempRLRg dpriSyreivin
poteintexrybssiGEOCt A proYen wasfo-rmphiosedassay  shows the specific
effect of SEQID NO. 2 alone and In conbination with
FIgR& 08 shofldubnthibaR6H br@GSIvin PFofin UGS BASA d¥@r tirddtrhdABof G2 PCH cells
wﬁﬁl&%@%opﬁm#é@ﬁrlhé JéSatlg@J:ohtr& ¥ED B NS 281 dERIceHeatdd®driag
rs ‘Fl' 29 I L0 Bandhe @g-'\sQQ 188" t?JuF r?oﬁ!eﬁtﬁatik& rErl?ﬁ.g G&h!

hou
1 versus 1;0.25 in

Oﬁ%é KMeF %‘8?%96&@\%5?%558 ' H§ 2455%\? l've cont rol SEQ ID. NO

24 has no effect on the cell cycle, Taxol conbined
Figire BC BEG thOeNGssiqh of tha d Jifferentfagformirel Serviyie SRNA Suryivigdull
lefodkh, GRrvivinke and@hirvilinBex3FRingSACe cdls sfted Wweatdéne witins it G ID NO. 2,
cdMipafRe td 5 AsER 10 REQ4 dPrdIR. Bxpreadi iSSTokehdiifdd NOihe 2xpireasion of
GRAIILA Al dRo .WeFaEe ofT@%Q;LresslIrhﬁ tHRERRHEES! YR 1 1s Gli¥eRDthbt

sﬁ%ﬁt@ fzfiseali)% do%ﬁ gué%r&ﬁ% FI g sﬁo%(éf @naﬂ%urgiuklv&hgxggs in

ure. Tunour wei ght
e QEREYS CBW\ﬁiaﬁgé\% 5P A bot h schedul es by conpar i ng
groups receiving both SEQ I D NO. 2 conbi ned with Taxol
Fiafire 8 shoRF Arbalpsis ingastrdasdndyfed CadpprgI3E askidin follewingalSvd eurer
trédtinerd &t REICIO)NO. FinQusPas cBllsStsegdscetisuvapuransfetddyrath SEQ et ced
of ®Y ﬁ‘ég&w@f:onb‘eﬁ SeQIOING. 24) 6 okl Ednkantriitiopd raligiigfirom. 25100 WA, Fold
n%&.srr is wasema LR 8 holid s Gbrl VIS frohh tiAehdeRanDR: experimealsi ne

, s given 6 15 times (50 pi
Theﬁtan ar?gévn ra%E nor a%\loqoverwg weeks. Sanpling was

performed 24 hours after |ast dose. Figure 10A shows
the content of SEQID NO 2 in liver of cynonol gus
primtes after systemic treatnment according to
Exanple 19 with PBS buffered formul ati ons of SEQ ID
NO. 2. Recovery animals (R) were left untreated for 4
weeks and show that SEQ ID NO 2 was 20 detectable
after this period in the tissue. Figure 10B shows the
same as 10A but in kidney Instead of liver. DETAILED
DESCRI PTI ON OF THE | NVENTI ON
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The present inventors have realised that LNA
ol i gonucl eoti des of a specific class exhibit
surprisingly . good properties with respect to
I'nhibition of the expression of Survivin by neans 25
of an anti-sense nmechanism As It will be clear from .
t he exanpl es, LNA oligonucleotides of this specific
class (either alone or In conbination with taxane
compounds) inhibit the expression of Survivin thereby
| eading to reduction or inhibition of tunour
devel opnent In vivo. The LNA ol igonucl eoti des
FgRSLbREFBRE R bm@s BellE G £ 612 BE ETNMYEQ IDEN Quat$ tol dobeNA

%\dg‘t LIORYCLE ghy lﬁg%olpasiygew%re‘a B ARkl U-F2vd/b s¥diding

o i st apegere sty Fieg i ey
SEQUR &I} #hriR ot imdiere gent s§uch as apoptosis 0 11 induction
and proliferation Inhibition. Also, the SEQ 1D NO 2
FiduRASsHeRdSHbIHE L Soni o8 157e @RktateltancdOis drROtEAMEM QitBEY IV DL 2
for %?%0329.& k& 'O%qsp&ggg‘&% e AR REh §E61|D Nd.B8Sa I N

neaﬁaﬁfoagplsoliq;%ucaﬁﬁﬁg ﬁ§§ % EO l 5% z—!\\@ 108 nh lé?&acﬁve

5%l
nupgercsf Walrle e, cornpagesta drersted drogk elfs & 6'?,‘}‘1”“0 B‘i‘fﬁ) F‘?f%(ﬁ% g‘ﬁ“ t“ﬁ‘?
ind2p@idstit expeoihedthiarhé standatd devigkion ds pykreatiet etledSh payy SEQHD NP2

1ed¥ko 2do8SdepBr dentaSISHRIR of RofiEaticA3vheBEShk Bedifive dRtrol BQITTHEY

24&3’8 21 |s shown in exanple 21. The in vivo
xenograft studies in nude m ce show Survlvin reduct| on
In tumours of single agent treated mce | eadi n%

FigurenfdushovrApwetbsis merstyied polndustrefrserse 8/ 7iaatvers fRIPHER 16172 ‘W”tsh

tr&aheADliesERIe WO, 22,dBEQJB NO! 2 or Taxd! Inel5PET @bstate namcerrvells. Cells

we@@&éa%e%%tﬁ cRhdr 8BH 1S NE.012 H8Ed Y UG A g0 S livdoribatidd vath el

(19 nM or Iﬁ ;Vl IOn 10}: ?Wg{) Ulgg LS%QEMG"IE T;%?&% ul:tﬂ:n\{é Mgsentm?elétl% to

PLae was_con lfS V\?E dlémie
matis BS BB vaE e CRAEERn STSFRLR NPt Wikl BRol sy
effBEQN L@ INi@xtion ofpoptasis fesH Both é&h%'fﬁ ?5‘5372 B?‘{S‘Fl l e, and no

notabl e clinical signs were found in an i.v. MID study

Fu_:]uFl: 6E R DGR mARA 57@)‘&?04—!%?3 IcElRRHE ﬁ%ﬁhr@?ﬁ:&ﬁw;ogh%f

treﬁbn&ﬂnté\gi%hl'%!@ég%(#\% lo 29 nMEED 1 ﬁ o2 Brlued F@f ondTa

ot | ana ues and atedc'so t}‘n

Exerggﬁﬁx éseaq\aiéﬁe &y gqPCR, normalised to the expr slon of G
exBress(ohiev¢i Tz YISck O %~ tregy SyBa- Surviyin (RNAGS foprsiteybe fpvO,
regfaked iPb&h GeaRbE sBadiiegand at mttetimepbint6- 20

nucl eoti des/ LNA nucl eoti de anal ogues and conpri sing

I%Jpee | o\#sl)a?ﬁ\émvggg &@% br?crS %g? RﬁE express%(\ i&‘ls P§$ ce % |2‘bh
trepymenh SHeT VG SHS) OO- BB (Re:7 SPeiBd Lritt SEQR ¢ %’ame
SEQIRINOg2H 18 el SEQ &Rl NOy TniNEdatiPd coRtyo! ENFEQ 10- NQDP-@)erOfnmt!ons
of o ki @NdaBidenb BifyoRRfkotideb.- Aeyprkdiibn isefEyded beiiaay sordaBegnate
ex@e&%ﬂ&%&n%%! Q8 to thi %?Js&:&:rﬂ@ve( i nfock HhdredPafk. SBQ 1D NO. 26 is

Bc&éfpreﬁgcdang 6‘8?? éwo )favg anydeel'f%lé on léurvnvm negxﬁer%n %!b Qg; lé?en?rcl'qr in,
coepé@@tgnmr@gongomagme% SERTONP 24 SK Ity S8 1D NO. 2 2

stigg g:hbto&usr inah.ger and have effects on Survivin and Bcl-2 expression, either as single
agent or in combination with contro! compounds (SEQ ID NO. 24 or SEQ 1D 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 lodide and
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25 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 where.the
nucl eotide units in bracket (i.e. ("eC), (Tx), (&)
and (c)) each represent an optional unit. 0 12 The
ternms "LNA ol igonucl eoti de defined herein", "LNA

ol i gonucl eoti de according to the |nvent|on and the
like, refer to the "LNA ol i gdfucl eot | de” defi ned
above, cf. SEQID NOS. J. and 28, as well as the
aRdNBed by RIS Sfter\2a hb@d bifd 48Srbils SFigyss vajy argBigure vin). 24de e eonlip@ekd

1'5&:3&@% tfegﬂeh AWLRE with 1 dMYAe Héb‘ab\%%htﬁif?sﬁ?fﬂ 1061 YR STHR fBsay

ﬁe sﬁl cif [ e %&%ﬁgqg&ol‘gw\bne ar{?' @&Lﬂ‘% n n w|th a)fol Call fractions
am&qf%aaw Héhea%?rc?gﬂb%‘* Rijege W e ehEs 'ﬁ aﬁ'eftﬁ b1 g
SEQ RuN@- 2 ar@aiBeste®in Pe el @ik |e€°319D° @)‘(WL"NNS at1:1 (‘59(”?“%4\%25 iB
nidciréatedDwiNiRad the-negative Ednrti IEQ-IDNHO {43raBInd hifaat driNtAe cell cycle.

TM%O%bmecBw@l%échﬁmoe% I dSNIGLBRPARS: sebn £ GREE RAK cedeNi ne
(A), cytosine (O, thymine (T), guanl ne (G) or

met hyl -cytosine (mC). For the (3-D-a

F§H’B§tﬁh?"lféh€t in yjvo Pﬁ’?ﬂ?‘?ﬁg"é ﬁE%PP ¥Pre? g ﬁ5Q H? %“P o?g'é ﬁ°fa‘t"a?ﬁ‘f>" wth

Teveoy Thecogeundewery divegie o ditierbrytldosecsthiedbles (ArapghB) as dytlined/ih |

tHeQovidr Ganel SFithelTRiVrel APHRE RAGHt Peduttidk istseentusing Bothiseiedlies by

S V| t f |
c&‘ﬁ;%'t’lpg rbib 9&:@! Iﬁmgb fBOI;I((;/ ZII}%NRLH% %-Hf+ﬁ?§%h%%&%g% 0 €HdSSof

ar.e
s‘f@eﬂeg r?]&mi"f\lﬂrsarqe(moc her enbodi ment, the LNA

nucl eoti de anal ogues are selected from R-D oxy-LNA
Figme 9ashbwsanryeur kifalysis nreduced) levalsdf Ibyth miRdiA apdt Bdrelvin @cbtein is shown
a@é’FerEgttﬂiﬁﬂial infttdond-0iAEQND GlbERIFaliR oA DRMGLYBEQ & RO. 2 was given 6
tif Ies 8’0%%1 ntrgtumgn%l é%ﬁﬁ‘ whkRE, C&aﬁﬁfr@;'vﬁs pérﬂa@méoefmours after last

ucl eot | neans a 2-deoxyribosé (or ribose) unit
Q\ﬁfrl ch is bonded t hrough Its nunber one carbon atomto
one of the nitrogenous bases adenine (A), cytosine
Fig@Cp, 104 Ehows the cérifgnt ot SERCIDING( Rljn lyer ¢f genempiguy i)mategrttenamsterhic
trie&mlaﬁkrbd&eh;rtgha exbeHple! doSvith BB Biifferdd ToetRIa061E opsEC iDvigo. @ar bon
EJ.mL;Q ﬁfi%leriéf?mﬁ%&%&’?&r d%ePRAFPLRN 2L 888 85 NE2 was

tecta e after tthfs period in the tlgsue

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 speclific 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 cligonucieotides 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 /n

vivo.

The LNA oligonucleotides described herein are represented by the powerful LNA
oligonuclectide 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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The (sub)sequence SEQ I D NO. 28 has at |east 12

nucl eoti des/ LNA nucl eoti de anal ogues, but is it

preferred that the (sub)sequence is represented by at

| east 13 nucl eoti des/LNA nucl eoti de anal ogues, in

particul ar at |east 14 nucl eoti des/LNA nucl eoti de

anal ogues. The LNA oligonucl eotl des defi ned above may

- in addition to the (sub)sequence SEQ ID NO. 28 10

conprise 1-4 additional nucl eotédes and/ or LNA

nucl eoti de anal ogues, in particul ar additional

nucl eoti des, such as 1, 2, 3, or 4 additional
indrcBHRORY BM[BfEr@EHn! i6keStion THISLS tHe\gERARINDY 2 lebd@ntididAe is potent in
doQ:l'l' EIH&J MI¢11¢§RN@‘§n r&tQh ﬁJ trddbrecked 2Roer &l ided: Baddifén, the

|eaé cgr%;,ape;g elg O ginﬁb\ce% nut%sng 91 co‘g\?n%%\r\] ﬁllt@g&gtssu?er]or cognpared

fo fg;er]_lg\lA @%Hcleggdef AN ijgh co(génnfgonlén ovemewlcg tl'fén vlgf) ita t?ined
forBEQUE-ND7 2 apwelllz6-SEQ ID NOCI3eBEQ HeNG. [2RIend §ER @bNPePé Is shown in
exaf@k agues. Mst 15 preferably, the LNA oligonucl eotide
is a conpound of the sequence SEQ ID NO. 28, i.e. the
Th% [{'\{’Iéf“’g’ld{g? %E C%E%Oﬁg hﬁﬁ)fi%%\f&ﬁ %é nug\fi%n reducéc]ionéin gtiumo:tjas of single
agpristeate e dsedingatoriee|s Gtor b pEngigR sed fnscombination with
chermietheratelittolidsNAIstbclirsdtmecte aavisehsgpligosclagtide]tgrgeting Survivin
shbwsCdne@tdt deshmbMaion with @8lol A @ivanmk noweseffickignesting whedonduoted

usﬁ% kl}eq\ld%la# Qngbsg%rogﬁ{etc%ndeﬂxé%&% ﬁz‘bde@\fl’\ﬁ plB:%&%F‘tSEQQB 0. 2 has a

vari a
GopH XSO RIOElP g drednbi aies TS éwt"é‘ )" g gl o
cy@madgus neangeysbsent  (providing a 14-nmer) or (I|) wher e
(G) is present and where (c) is absent (providing a
15- mer), or (IIl) wherein both of M(c) are present
LNAprigvmudbctidesa 16-nmer). Anot her nore preferred vari ant
is the one where (G )(c) In the 3" -end are present and

T 0 a
Th ugefu\l\@lgt{ S?gnlvgl&étidés)h vé Q tott:JgI ﬁf S@ %ﬂgxgg&%%/?gﬁggé rtiélg erhatlogg%sd
éﬁ@?"é‘“{% s“P)s’qu‘S“‘:ﬁbsent (providing a 15-mer). An even
nore preferred enbodi ment is the one where (T.) in

5{RE) (T e Al rcs apioRSent,(@Ne)-3ecaD(NG329), I n the 3'-end is
present (providing a 14-ner). Wth respect to the

und i ned [r
preLmtﬁY] rn‘g gttili‘:al otf ?% ﬁé\‘“bc 5 %J%s/%ﬁ? nuc?eo{ilcfe an%logl\gsséng%%ﬁ%ing@he
follewipg (wplseaerme: an LNA nucl eot i de anal ogue, or MeQ may
represent a deoxynucieotlde and .6 and Q may represent
%ﬂ%&eke%@u@wwm Abcyy 30 The preferred
6)sequence SEQ ID NO. 1 has 16 nucl eoti des/ LNA
nucl eoti de anal ogues. The LNA %or?uct ot i 'ﬁ'
S RO 500 BHRRS PhLYRRHEP PO PrdGtenc sy
D-thD-UN®, B-Dfaminacidifyin gd--oky-4NAdtiat Iesﬁape#aneqeé&ewe@'eam/ or
unHeNﬁuer{Ué: [Mexent @b desipabtegel®sr, anl LIVA padidotida Bnaloguesd difined alzdve or a

deBHAL | fRtided ?l:‘-‘bscré#@hdéa@nalees azpho%hoﬁfhxoéteaidldbét\lv&ﬂ&Elghbouring

nugfo%%esz N/ ég?o(%lge g%?ogues, ‘%'% SL%QJJJ? %é‘x %%%S(e:i eogg LINNA

phﬁﬁmre'ator*a@“'a?fa 98@%’8%’0 AR L E
nugkdtige Pratdgeast andavhiseeshenucigetide upits *f_L Braggt (e (Li6al N (S gd
(cQeach@eplasentrieb@ablivdes/ LNA O 14 nucl eoti de anal ogues.
Most preferably, the LNA oligonucleotide I's a conpound
of the sequence SEQID NO 1, i.e. the LNA
ol i gonucl eotide has a total of 16 nucl eoti des/LNA
nucl eoti de anal ogues.
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It Is noted that subsequence AA, tscscsast, gsgs"1leC of
SEQ I D NO. 28 and subsequence S A /sst,c,c,a,t,g,g%"*C
of SEQID NO 1 are indicated as fully
phosphorot hi ol ated, cf. subscript "s". Although Is It
Is not currently preferred, it is believed that one,
and possibly also two, of the phosphorothioate Iinks
may be replaced by other links, in particular
phosphor odl ester |inks, wi t houe severely conprom sing
the stability of the LNA olidénucl eotide. Thus, such
variants where one or two of the phosphorothioate

Thd 18K “BN/ColigBilcRERIE dBhed Rargn”, “LNA opddasqEdBdeatticrdiigto the NKS

.n@é@grﬂ Iaidl théNnIehnleFlar EJ;'@? fL\rr;aIé %rtgg&:le%@&@ geffaéd 136, ra{ 86618 Nos. 1
SR e el R R B3y 2 e v

2-20 listed in Table 1. Tabl e 1 - LNA oligonucl eotides
T LNASwGEef)d¢ dhahiguesSerastenediram @-Ddestiyh, R LhighNA, B-Tramino-LNA
akd d=B-65/-NAS Fitse Ro@iAddIRAeMBE arthioties 3re itisiFatdd th thedrollowtng Elre:

(-4,a,tcc astsgsgJs CAG c-3" 4-8-3-1 4 5 - eC

CA a,t,Cca,t,9,9s eCAG-3 4-8-3-1 5 5/ Meec r
'Q%eCI astX s asts&s se"Cs.4 &sc-3' 4-8-2-2 6 5 --¢, Tj

tscacgaetsgsgs Cp4sGsc-3' 1-3-8-3-1 T 5=

a,tg,gs 'CAGC3E 1 1 11 5 -

ast scscsasts9s9 sMeC sA' ' sG c-3" 4-8-3-1 12

. S+3st s~sast s9sgsMeCsAsC ac-3' 4-8-3-1 13

5'- " CAataccastsgsg.” CAGc-3 4-8-3-1 14 5~ °

eCAi at ScsRdrgy-IeNZCeC- 3' 4- 8- 8-LkoxytbNg =A"C T,

eC, A"sasi sCsc, ast ggs eCsAgso-3" 4-8-2-2 16 5=cs-~s

eC', Asast scscsast sgag, Cv4sGsc-3' 1-3-8-3-1 17 5
NEC 7a’ C'Aat ceat s9s9s e gc-3' 4-8-2-2 18 5'cs eC

sast scscsg, t sgsgs eCA gﬁg 3" 1-3-8:3-1 19 5

BBC' ~CH stscsCSastngs G Al e- 8 #-8-2-2 205 -c
CA , a ,a,tsgsg:." C A"Ce- 8-3-1 In Table 1,
capit ers (wi t hout superAcriptf) designate an
0- 0- nucl eoti de analo - D- oxy- LNA) ;
supe "a" after a capit letfer (e.g. G),
howeve ote that the LNA npickebti de anal ogue Is
an o-L ucl eot i de anal ogue ?a L= oxy-LNA), snal
lett erg B-D-amino-LNA B-D-thio-LNA

wherein B designates a nuclecbase, i.e. either adenine (A), cytosine (C), thymine (T),
guanine (G), or methyl-cytosine ("C). For the B-D-amino-LNA, R is a substituent or
hydrogen on the ring nitrogen atom. R may, e.g., be hydrogen, methyl, ethyl, propyl, benzyl,
etc., or may represent a link to a functional group.

In one embodiment, the LNA nucleotide analogues are selected from B-D-oxy-LNA, B-D-thio-
LNA and B-D-amino-LNA. In ancther embodiment, the LNA nucleotide analogues are selected
from B-D-oxy-LNA and a-L-oxy-LNA, In a currently most preferred embodiment, all LNA
nuclectide analogues are B-D-oxy-LNA.
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S desi gnate a deoxynudeoti de, subscript "s" designates
a phosphorothl oate |ink between neighbouring
nucl eoti des/ LNA nucl eoti de anal ogues, and no subscri pt
bet ween nei ghbouri ng nucl eoti des/LNA nucl eoti de
anal ogues desi gnates a phosphorodi ester link. All
LNA-C nononers are 5-nethyl-C (MeC) In attractive
enbodi ments, the LNA oligonucl eoti de conprises a
(sub)sequence selected from,_1(Pthe group consisting
of SEQIDNCS.: 2, 3, 4, 5 %, 7, 8 9, 10, 11, 12,
13, 14, 15, 16, 17, 18, 19, and 20, in particular
WHieh 0s8d hérein Qihe tepm Canrtkbisdel Mganeh 28k yHBOsBICES. ribdse) Bnit whichSs
bor@)ed throudh lt@mumtﬁpg'\ejegrbmlrv&&% tPEHeldr Gl niFdgdhoud Bited Mbnine (A),

cytosineqeg ‘é'r@%‘? Ié?) g @b%%&“@ %}?@b%@kﬁg Joé&%ﬁrb\%h gHrr\)ber
thr_e[_e_l_and@z fi v rbori atom to %ntewc eOfige pl'iogphogﬂﬁi&sterzﬁ ph?s'qhorbthioaQé

grayper ti cul ar fromthe group consisting of SEQ I D NOS. 2,
3, 4, 5 6, 7, 8 9, and 10. 0 16 In a currently nost

Thﬁp{s@l;)?erq[le%ge %q\!drggthas St Rstl DA BN AR QL i€ analogues, but

is it ?r%r‘%%eds tET%. the (?%béé Mc {3 ge resen%?a%a'Qt geastwgn%rﬁeotigesﬁrﬂmmr e
nuq)ﬁoflqlp asg@up@ rmrtmzlar ?frl@"ﬁ 1.4d’tl1f:l6ﬂ: Eﬁ/LI\{WdﬁMe ana%ogngs The LNA

~ oligghiclpoiirige Hafioed abeve BavThie addponrio tedsib)daueasraEOJONO. 28 -

corptist di4REditneIGk8edtided3nary tNANAcle@idDabdlgDed, Warticular additional
nucﬁéo@de@@uﬂpasl-l'\lé 3,3P4 aghiéﬂng)éycre clééﬁcﬂes bauphpiRak e LNA

f n |t
oli%olj]r.éc:&eg% g H: al ot'S e&) 6{0&0%/ gg%s?é)f ot% 9{@ q}éécg%
anatoauRo RERBBHre 1 ?{Eewde%tﬁ'ezss 2 fpraé?fa}r‘arﬁ B 8 1 Kiaor 15718
or Rhtss phigh Erarpdis 15 or By hit, hedisotideg/LNE Odcle@ti:; anflogygs. Most
prefePdbBNERMNA bligodMiebtitid is al compBiindloflthe Aequbnce IS8k am 86 0T, i.Bthe
LNAV a{g% éé&rde E«'as a%p&&% e16 ucléﬂ@&gﬂWthUcleogde Mﬁﬁg@és, e(@qng

19 guc Eﬁtgdo Ignglp%ue? qs nu&aj:gge&mHR eﬁ Ieotldesén%ogr?ei ZoillglA
"ucffedﬁﬁlﬂﬁrsudesﬂdere"a‘grtﬁ‘gh R Kumar, J. Wengei (1998)
Synt hesi s of Novel Bicyclof2. 2. 1] Rrbonucleosides:
Here, viNgh A&t-all Alikotde UHith frBrdiket VR \RE8RAY, GnedYuierbroiSiatf s is the one
w % gmthel?’%ﬁd ar@?breserﬁgzg(rm?e% C-q-(c %@@b&hr&e a%senM

D. Sor.ensen
(P"?_"écli@éﬁdf'mﬁr 6rv(k§:,]vgber é’l') s e %eﬁt E(n?&%se (§n?etﬁsergr2%rovr?ing 3 15-
mep); ar4HH Wsrainzeth o (Gl aterPsrsreroviying 2 K- BRI ACERERPre 1
prefebre® GhlaBGBthe amdwiAR @) OGO 89nd A praiaet anf) where ("C)(T)
in thé 5'GaN ke lBRh @GRSIdHg A 1endy @ PIBVREreas,) &Qﬁ@sémthed whete U'1E®) is

%\E()t g@%@@g é’ia‘%m AR29 %&%&6 ryef\é@éagg e ABe ofhere (T%
the 353757 55 afa@ﬁ&r s Prﬁﬁ%r}s(bmr I F R

ol i gonucl eoti des may be produced usi ng the
with réspeatethesuirdertimedtuats) mi igjureferraf than ed, eéstgnates ah Aaniigdtidy

Ld. TKLEOWBft"Q 3 HECSREY re;fresraﬁtcann.awuaémhé andRgid) ot "AE, riwyt
repP sen(er ggax}/r&rclg g'aﬁé LF ?\? FeﬁleLéﬁt I(egcrde analogue, ete.
ol e es o Ros

satron cyc p oram dl t

approach (S. L. Beaucage and R P. lyer, Tetrahedron
Thel9¢Fgred{91b)s8qzBce SEQ ID|NO. Béw@argéecﬁﬁe?/ 'i-'\tA rp:c!eqtsgg pnalogues.
ThelidiaroAdoaacatides HE&Ed able may 2 B)adaitien toSie0(sut)sequencg SEQ ID NO.
1- 'éarn&eg PRQDAIShal RRREAGRS Ené/or DUORRIRGHdel RBERes, GIEMIcEIF Y
add‘ftronal nuc?eotrabeg sush ags 1, 2, 3, or 4 additional 2-deoxynucleotides. Thus typically, the
LNA oligonucieotide has 2 total of 16-20 nucleotides/LNA nucleotide analogues. Preferably,
the LNA oligonucleotide has a total of 16-19, such as 16-18, or 16-17, nucleotides/LNA
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For sonme nononers, |onger coupling tine, and/or
repeated couplings and/or use of nore 25 concentrated
coupling reagents nay be necessary or beneficial. The
phosphorani dites enpl oyed couple typically with
satisfactory >95% step-wi se yields. Oxidation of the
Phosphorous(l11) to Phosphorous(V) is nornmally done
with e.g. lodine/pyridine/HzZO This yields after
deprotection the native phosphonvdlester

| nt ernucl eosi de |inkage. In tthe case that a
phosphor ot hi oate | ntenucl eoside |inkage |Is 30 prepared
niécldohidendnabdues MokiPertiSbipahd INABHEGbrDYMecBd€E akerpGint bethe

séb@ér{EEEEQ & @a 1' P@' 'tl'QaeL/NR%ﬂ% SRS o 1% f 88 hRottRSANL O

eo %%a§ of phosphorodl ester 1nternucl eoside |inkages
%ldatlon usi ng the ADTT reagent (xanthane
hydrlde (0.01 MIn acetonltrlle:pyridine 9:1; W)).
Tt@® fmbed thatlsiikaehemAeegretod:s 6 PESEY ID9I0p 88 sidsubsetieenos e,
ASlER.aA5.gBerd g & 0.0 LARSIcatdd'® iy phdsphdiohpREsIPEduBatis:
vk, N(hh@dgh @y 9&%&%&9 Er Vi’f .?iE Béu‘ébe%riﬁdt ¥ne )AR& Eb%ﬁblf 6o Mot !}

R SRR AEE s T Rt o it I T R B TR e
linkgrv "&P%eveéel‘\f PEPERSNg %SWFM $fg PaPliggrusiectifie gy sush
varigutp wherg oye @ ltds oftthO@fispheiotidpatdivkydanosplacaddayi elgt e 5
pHidk SHoRRISEeSinkd 4ol FEii Waidkid 1R8 in@dnddd\NBopIoF Ghe RHELR HvedtRE. Was
can be acconplished using disposable reversed phase

ication cartri s an reversed_phase HPLC
nfsiabis SHPRE PPRHEI S FOReRR AR I NOobEA i ch re SEQ 1o Nos,
2@2apsed adgelyel el ectrophoresis, reversed phase HPLC
MALDI - M5, and ESI-M5 were wused to verify the purity
tatle L hensMRbhRshmesd LNA ol i gonucl eotides. 10 Salts The
LNA ol i gonucl eoti des can be enployed in a variety of
pharmaceutically acceptable salts. As used herein,
the termrefers to salts that retain the desired
bi ol ogi.cal activity of the LNA oligonucleotide and
exhi bit m nimal undesired toxicological effects.
Non-limting exanples of such salts can be forned
with organic am no acid and base addition salts forned
with netal 15 cations such as zinc, calcium bisnuth,
bari um nmagnesi um al unmi num copper, cobalt, nickel,
cadm um sodium potassium and the like, or with a
cation formed from amoni a,
N, N- dl benzyl et hyl ene-dl am ne, D-gl ucosam ne,
t etraet hyl ammonl um or et hyl enedi am ne; or
conmbi nations, e.g., a zinc tannate salt or the |ike.
Such salts are forned, fromthe LNA oligonucl eotides
whi ch possess phosphorodi ester group 20 and/or
phosphor ot hi oate groups, and are, for exanple, salts
with suitable bases. These salts Include, for
exanpl e, nontoxic netal salts which are derived from
metals of groups la, Ib, Ila and Ilb of the Periodic
System of the elenents, In particular suitable alkal
netal salts, for exanple lithium sodium or potassium
salts, or alkaline earth netal salts, for exanple
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magnesi um or cal ciumsalts. They furthernore include
zinc and ammoni um salts and also 25 salts which are
formed with suitable organic am nes, such as
unsubstituted or hydroxyl- substituted nono-, di- or
tri-alkylam nes, in particular nono-, di- or
tri-alkylam nes, or wwth quaternary amoni um
conmpounds, for exanple with Nnethyl-Nethylam ne,

di et hyl am ne, trlethylanlne nBno-, bis- or
tris-(2-hydroxy-I| ower alkyl)§n1nes such as nono-,
his- or tris- (2-hydroxyethyl)am ne,
SeQWIINOXY - t Sdduedatlbyd rEpME Or Design
tris(hydroxymnet hyl ) nmet hyl ami ne, N, N 30 di-I| ower

A, N di et hyf = N 2 SATdrGREONAC< i ne or tri- (BERY
3 oxyet hyl ) asHraTeCAat.camuRiAGI-3gi ucam ne, or 4-8-3-1
Wmmsﬁgtscﬁs@s@@ﬂm&-su Ch as . 4-8-3-1

g~-8-

Ihl

‘br eferr ed W‘%Th %ﬂ%&fﬁ%@fﬁ §5’40%F Ag part | cuI ar |y 557
preferred. I8°C cRandragsoltAand’ enbodi ment, t eSENA
P T gONUCT E0M (e B cPE.LE R, TIAELT M OF a pr O- ar Ug3-6-3-1
sas sC; ﬂt sgs c- Eﬁt 2.2

n

1%he cel |l ul af'J%%%&%*tS%qs %%J%I eotides is reducgd
Lonpar ed t o5 HeNT, A AR ek poitrhL@catiui val ent #-8-BHi s

ot arl ty— ng:{ﬁ&s‘ﬁﬂgsﬁ @M%ayﬁﬁe@f Dy USI ng thﬁ8-3~
oo s SPRGTES
hri nger- Vet T dg” E“é‘rSFSFS?fsa%?mﬁfﬂ/Gc\?ol 131, pp. #8341
£03- 140). | S-S e bachtanfiE-Amx-30] | gonucl ebtRdes
A agpgaglcggé;@gsmﬂegc-yo tﬁat the JL.NE3-

gO11o @, RSy —q = F a0l =
e JsTs 0 -3 8-

hese pr ot ar‘t Loh rmdal Z Leﬂ_dgagghﬁ_ned_l_p_g_l%h_a_w?.%__
THhat 10 the%'caf"” EBEeidved e the LNA 1-579-31
™ | gonucl eost HETT 6 At.akenaupaBEAts cel | s. Exanpl-&3-2of
~ZgICh — pr ot el QBERdps. Lalbeca-aeer yI t Nl oet hyl (B&AEEr1
—e*—-S—p4+a4—eyH—h|—ee+hyl—(+—bu+7F—SﬁFEj-—'HTes-e————————

_&@Ot ection gr OWES are nucl ease resistant and rg

lede P3Pl \SFersdPa b UPRIET RD SRTRE AT F0-BHHMNAJHEEY T n t he

anqmges ER-omoHYAdxeupersdript “wbafter & caitplueter €210 G, hafteusradsioteghat

thel LNA inGAdoBdParlR b & IOGERDUSA nizleetis| ataloghb (d-DioxpeNAYysntah detters
X@'a%@& ée«’a&mﬁmcﬂw sedbsibhiesq praPRbieinpelellfiebdfeen

ot gicuchsin i abetios e PERG BE T ‘aﬁw ?’gg ouy

nucﬂqst LRUND r\ud%?eeanﬁ'aweﬁaisigéﬁf% Yehogphordis Efd'l“ i de

monwnegs ére §-mefrS, ("€he LNA ol | gonucl eotides nay, e.g., be
conjugated or formchinmera with non-nucl eotide or’

%le:a 9&9 i:éeﬁ@t dnd ENM?Q&%H@&ME @&%M@és‘ﬂstﬁﬁ&ﬁué%@e Niiele@kem

t t
therﬂr%lpéi) istin g?é?éﬁé H e3s4’ 'o saP 1o ?9'19 9{“1? Ieaége
18 si@bmdé’ﬁc'é@arﬂﬁlawrym thR9rBuRIRRTISHEY °%%§8&P NPEst &u’évs” 6. 7,%,

andyi0y tloerrottieitarty, the b Hiepeiceetidg s aromperid phiegses frny e Bjoup
corBis®iR or 8Eq froNdE. NY 394,01 BS7, sagitioporiiesi3, sanbalsyor, asem, and
20, rﬁﬁi‘?ﬁ&%f grin'@r@ d?&p%r%iéﬁ% of%E@EtS’NS§ SYC 538 7, 8, 9, and 10.

ester pol ypept Intercal ating agents such
as an acridine derlvatlve a long-chain alcohol, a
dendrinmer, a phosphoil pid and other 1|ipophilic groups
or conbinations thereof, etc.,
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25 just as the LNA oligonucl eotides may be arranged in
dinmeric or dendritic structures. The LNA
ol i gonucl eoti des or conjugates may al so be conjugat ed
or further conjugated to active drug substances, for
exanpl e, aspirin, ibuprofen, a sulfa drug, an
anti di abetic, an antibacterial agent, a
chenntherapeutlc compound or an antlblotlc
Conj ugating in this way confers advant ageous
properties with regard to th&® pharnmacokinetic 30
characteristics of the LNA oligonucleotides. In
Ity nfdst prefemtpdighitiodi@nt the LA Sligdaltleareld icem@Bes the
(auﬁ%gq@gﬁ@ ascsfﬂ wlzaevéamoagﬁrefegbly, fe L a.g&mag&e@l st an
ummmmdmgg%gq de i's I'1nked a so as to form
sald I i gands |ntended to Increase the

cell uI ar uptake of the conjugate relative to the

ant ol | onucl eoti des. This conjugation can
PRk Dﬁl"&g%“‘c&f{\%f’ ‘étidﬁﬁ nal positions 5' /3J %—I but the
i gands nmay al so take place at the sugars and/or the
Thed 88 Bucidotidepmia b Huding Hidvies (rromtyFLNE, §-acbioiNA,@-Damob-Loke
a@rH-L-&@rmﬁ) A bR IpFP AN FliGtg lBISPEYPrERd e Unk Gatéreites ERY
h‘%:%ﬁﬁ%é ?I %\Ib%@ 56r7 Aq Br fPche?steﬁ C. Roseaboh l?och {(2002)

anst n- ol YT VSi ne- o on i
PrERAFeLPR OF % habtn Sioriseh D8R h B ERRRES bR ™
Bryided & B F%P“r@p!’%fk@rm‘ﬁ gaibprg, Pek‘ﬁﬁﬁ*@ii‘r hd\’eﬁﬂﬁ ROPR\ASk-gbagf
cdnfigunaifLociked Nuddic Ad (atl-eNA)e Saiesis anddtrbrerties XaAmpl @emofoc., 124,
2106201 P L RSEihghJRNAMaR 1EWEHIS (8is L5k BB biadv& Bicycidlplp] 1§ X

Ribg}xhggo%@LsahoLﬁmg‘ LE%E 2a‘ﬁqioaNAl Iﬂa‘naﬁencmtlgosge Xsérg e('rhem 1998 63,

SRRz BPOIO™ st AL iy SN B Dapdsn = R

1. Wepgel, TTmsh (2B hFvthes of@r-amsnaﬁwf i@ e FLraiga Ok B9mals Chem. 1,
685a8683) |iv®mpooafaegeiuel eoti de uptake Into cells is
descri bed by Wagner et al., Proc. Nail, Acad. Sc). USA

%7 A%ﬁ' %Quc?’ &d‘és f:é'ngng ;)reparcég Ll &‘«Js?}fbed flghd %&fnéle?gnd in WO 99/14226,

es via

Weﬁa/&ewoypswaeaﬁ W5 Qeiisop O 07 125878, 0 e D '
209R10g #3720 eh b WPi0d£006475. 'ﬂ@@d\‘q l@‘é@“wu{wpﬁiﬂn%ﬂb" prgdgged using the

- oligahenitiob tbPABqURR df nutibic Alid thesiizy whibEivan teed paon of fdioary skill

ined drt of HgBfle chamlst S&neéﬁw ZakdhRliyomerBitRR B bt the al
ph%g;i’mr%%J % Qﬂm#ag:h ? ucggﬁ éilxg (&e!; Sig&ofjet;ape%;’on§ Iﬂﬁ.’B' :{E;V §{Hal Q n

IS G s e I R g el
chamidtre Phvrabattsstan chepddtlyran@edistiatsh e carrier, e.g. an

aqueous carrier. The pharnmaceutical conposition Is
Fopgcﬁ.te%@\tawrsﬁuﬁgteawuam Qihe,z&d)opl'eﬁgtéoodauph%sré?ﬂg}d‘ R%f FidFe

coPcentr%eaeé%aplﬁg reaﬂer{t)s mQy befhn?e%?w %3 neﬁglg,ﬁDOSI tions can be

cl ence and Practice of
Phar macy" by Al f onso R Cennaro, and in the follow ng.
Thehhbesphecenidites ainblpyedcow tadidaly witlr sabigectory 36Th stas-wise vididag
OB & trRTHospHrovsat) So PRREpRoP@NY) iOhorinBly dophwathnag.eut i cal
Io&&mﬂﬁihéﬂ-&@ ThiCARSE éf@? ep"&’&h&'ﬁ e Altle Bhdsb%nﬁﬁe@ter may

g age FTE co ?*ﬁ? e B L T

Drgqasﬁd@ﬁh@?ﬂqnéfﬁ%“s@m%d@xe’rcmf@wa dhe ‘?f’éaézr%& dngling/pyridine/H0,
oxjdatiani usedforssynthedis af pBossiweeilegiar Intgrrucledsidg Ynlagésrvgthag exitation

ushi§ EneQB®IS Ha@ht (xanthane hydride (0.01 M In acetonitrile:pyridine 9:1; v/v)). Other
thiolation reagents are also possible to use, such as Beaucage and PADS. The
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the dosage unit may contain a liquid carrier |ike
fatty oils. Likew se coatings of sugar or enteric
agents nay be part of the dosage unit. The
pharmaceuti cal conposition may al so be emnul sions of
the active pharmaceutical ingredients (Including the
LNA ol i gonucleotide) and a 30 lipid formng a
m cellular emulsion. 0 20 An LNA oligonucl eotide may
- be mxed with any material that odoes not Inpair the
desired action, or with mat¥rials that suppl enent the
desired action. These could include other drugs
phbspbdrottiioatg LA sligonuaiactidengére effidantip euntitisized with spmwise taplo,
yiekidBclgsgneous, Intradermal or topical adm nistration
the formulation may S Include a sterile drluent (e g.

wat er buf f er %, regul ators of toni 9}
LN phaRsieRieln Epmeod BB AReT MhGE-D g h %6&&6&?{‘0‘"%y
effigientjyrbe senteadized with stpriviseeqouplingh elds 2R8% pgingrtas Phosrhaiagidite
prqeédire®Ct agai nst degradation or protect against

I mredi ate el imnation fromthe body, Including

Purj rfgt on of a\SAoorligcg]uc eoﬁgeaspéalél caen eV\aAcéo&H] sg né %s?ngl c{?sgosagll agrged phase
PUWF&‘?"@F?"EH’QWW °e79§e’3?de°hﬁ'?f§’ F‘b?"t%ﬂ' B?F'p'§a§'|°'i‘ fram (555‘39“'/6” or
buiphasGehitiare o8 gleftapbatessa Faveresd phasePiPEG, dPAGBI-YS, and EEINAS were
usddl th gEHMUBE Pty 6Fahd §/nithBsited dRAloligbnudledtiied. f or mul ati on such
as in a pharmaceutically acceptable carrier or
di luent in an anmount sufficient to deliver to a
sagAatient a therapeutically effective anount w t hout

causi ng serious side effects in the treat ed pati ent .
In preferred enbodi of the harmac

e DYRIGEP SRS SORER OOV M QORI BT Eey Steatstls e
As iged Aerelnciihe s refers k4 wits thpfreiplarthe degiresrblolgicalRgEdY &F the LNA
oligdalidebidde a0 BYdIbitIhitighalanbesfrédtoxitatngicdl ffkate plomgmithe exphiplesof
suchR8its’ ANEEroRfed it ofaRic ading adiPiHdBseHAditiO dalts fobh@NGin el

cat%ﬁ S%QIQQS {qyl calcl-m\e b!gr%r[rtm baﬁng erﬁ%ﬁesw %luﬁ'ﬁnuﬁ%&, %Jﬂrgit the

ar mceu [
rﬁg {a,

nickel A YR Hat P%ﬁﬁgg‘l‘r 6r“b" HeoF ?’E’? @ '8B|B°r‘h“ﬁ‘ja%‘t"l‘

N, N gibgredetioyiant-ciaminer D- giucréamhhafetr@thvllaeaeﬂmmsw%*(wﬁm)amiw or

coratiinatie@sé.9.980 %ind taAna)s saltfor e dke. at | east 95% (W w), of the
carrier consists of water. OQther liquid Ingredients

Suéﬁa s\éltsaalées)%ﬁrﬁed H-gn? g—ie LﬁA %rigro%clllgpu%L WP'%Q es? L %%Ra%iegzgryg%{lp

andferrresPharBiione s éBPPFg a‘i%%e'rf?‘i N éa'%mfaém agesgingse salts
inciRde o exaniple, nankaxictyeetd! spltsuyhich alealerved Fremppetainofiaups lantpella
andifib &f.the @ribic SAdtefh o theidendehie, i aarglaD Buiable -alkali betallsales, for
exanfpi¥ Iﬁ'hiu?hli fssd?m BrldcRakiGrh tMes Ofr alibifhe RERY WBGEES, dtlexample

ma?rhegew or calc d,rm ﬁﬁs qjhey fuggermfr;@ 9nrcﬁ.r§e z(fnc amI aMﬁrbnrur%%Qi;scaﬁlj Ial¥d

saltgphich @"Fﬁ"’B‘Fd P i‘ﬁéb’? ofHgus étsr'"ezosud‘zi? ‘?ﬁé’ﬁt‘tfﬁ?ﬁ °§'er8r?><¥als I'n
substitgted mane, df or3a-atk@adingdyin rarticyler rodne-, i 9y i-ARylariEes. 1QOh
quatdvharParhinb@idm BaipouRiS precéxamble Wit Niietis@ Niethylewit diefylamine,
triekiflaRiRSmb-, Bisl bt @b Waﬂrxmeu&n gfrlmr@@ BRASE HoRd, bis- or tris-

(z—ﬁydr%))(yethsyl)a%ne} hy:é:% aCrrmgeot : hyi;':lrox etﬁ&q}ﬁ?etgglfan]ine ?l N~

CI eo
di-rzvzerztrv'ﬁrrev@erv-ra\rgr/amwmer B PN SIBEG e gyt
amipe APirr@ihpdroxyRdyianiinep o Mrgiethglcyplocamiren erequaternary ammonium
compounds such as tetrabutylammonium salts. Lithium salts; sodium salts, magnesium salts,
zinc salts or potassium salts are preferred, with sodium salts being particularly preferred.
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30 5 -(meC.) (Tx) MeC. AsAst scscbhast sgsg. megAx(Gx) (c)-3'
(SEQ ID NO 28), 0 21 preferably having a total of
16- 20 nucl eoti des/ LNA nucl eoti de anal ogues and
conprising the follow ng (sub)sequence: 5
McQIxMeCxAsast scscsast sgsg. M2 AxGxc-3' (SEQ ID NO 1)
wherein capital letters designate an LNA nucl eoti de
anal ogue sel ected from S-D oxy-LNA, 0- 5 D-thio-LNA
R- D- am no- LNA and a- L- oxy- LI\IAI3 sgall letters designate
a deoxynucl eotide, underliné®designates either an LNA
nucl eoti de anal ogue as defi ned above or a
rebagynucl eoti de, subscript 'Is" designates a
phosphor ot hi oat e | i nk between nei ghbouri ng _
Innclilr\% ee%géirqgn%,{tlgés\ﬁm ﬂonuc tige ﬁ\‘%gg%ior Y rl'noogpg S écrl pt
OEﬂ?a'éFﬁﬂ?Bﬁ’% aregyvisiue PF%RV%%“@%% offe PEHIBSTR 'rpﬁg‘"'c Rature of Cel
membiapes: thd ggllulaNitptd@ oheligbraidedtides ia retlicsd gemparegiel nestitatior
FRENBROdSivaIaRS, ITRIE pdatPThindiafce” darbie dvaiied 9 Iusike egiprgdriiie pH
aﬁﬂ?oat:meseéé Yo hiE, lff M 1208 in BRbke, BN IANEEAR RS artt AsBRIHdD.
s?rﬁx ezrg(e%gg F a(ien'nanlybvop F{m I nléﬁslﬁg)%n sa%yg}—gacﬁrtﬁg ENrH
oliganH5isetides B PreERRH I PRty 'E%ﬁfifgé‘?aé tf\eﬁrNé Rleggriestines are
negydrel when it Isadndnissered. (These erobaotingi gsolps greibsignad [nNgachidway that
tHeY bhRUEh®@H iwhléh tadithAdligdnaasdtid©8 @aken up by the cells. Examples of such
p,lae&w%%uspsae @eJc&%m@&W@Hﬁé) epyprdaomaoew (pa}e@sﬁﬁ)l Fhese
prgFelctéog oyps %re nac eaﬁea Rc/elsi%ant ant% g“rgta%:\ec%}/el\ixa mg\éela intraceliulary.
nucl eoti des/ LNA nucl eotI de anal ogues and conpri si ng
the followi ng (sub)sequence: 5 -(
CyHHRIRIoCK Ae &t sesdast sgsg MeCxAx( ! ax) (c)-3' (SEQ I D NO.
28), preferably having a total of 16-20
Inhe bresdnt chageki, Ma teraclkapigatisdmeldedwasiicated etmuendis mylecule

fohh&y byZ:Qe ERLILAR WA mE R WPASRAUREYHBEIcoBide 36@Bsoribed hereln (Le. a
J\k%er i n%?ﬁs?&%cﬁiafeké%?guﬁé‘é%@(&A%ucl@%ﬁgah%g{b@) tt?léne or

ters desjignate an nucl ed
mam%@&%”&@i EAPERYHERAtES B°8§17 LNA, 3- D-thlo-LNA
(3-D-am no-LNA and a-L-oxy-LNA, small letters
Tie sthg DNt @igshudleddysnhi), €9, bel exnjugstad @ fbinnehintkes witinaines:cleotide
orSoh lentﬁﬁoﬁ%o%g lﬁéﬂldln@@eﬁﬂ@hgﬂél@mﬂﬁ éﬂ@@ jph&teinadqve or
anatliﬁ es (?ra ¥7Htgt Opr?cga %%ﬁro@&?&%gll“ molgﬁna %giP}Q:WQ%bs@ances, fatty

phoro

a%féﬁ‘éatsr’%wm ?{KFePréﬁi"F'o"é"Ys‘ﬁﬁl%&Pé’%’erhﬂﬁ't? %ﬁﬁg&?‘?ﬁﬁ?
forming grewisgemiibedies edattiabydrages, peerseythindive lafoyaR, eterojdaRUHES g
chplageph poiadbedkt afitedcalstiag Bedntsssach asainghiiderdengtive, a long-chain
alEHAG §9<t.n|dﬁrﬁ§/ E%spﬂ’&h’&& S‘ffatdtrfé?n RIQPLRS or @RBinEkionLthefeat, dic.,

ju%%u %h %A o c?efoti%g 3}%% bé%rpagwﬁ%l lafrrte?lg onf é%dri&@ %cﬂgest lﬁ% I{%ﬁ'
g

da '% oni é: tren
oligfnug eot 550@' ::ﬁmgates may also be conjugate or further conjugated to active

substances, for example, aspirin, Ibuprofen, a sulfa drug, an antidiabetic, an antibacterial
agent, a chemotherapeutic compound or an antibiotic.

Conjugating in this way confers advantageous properties with regard to the pharmacokinetic
characteristics of the LNA oligonucleotides, In particular, conjugating in this way achieves
increased cellular uptake.
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The first and second nain aspects are advantageously
conbined wth the specification and preferences with
respect to the LNA oligonucl eotide, the conjugate and
t he pharnmaceutical 5 conposition given further above.
‘The follow ng enbodi nents are believed to fully
represent the benefits of the invention. In one
enbodi ment, the LNA nucl eoti de anal ogues are sel ected
fromt3-D oxy-LNA, P-D-thio- LNA and P-D-am no-LNA, or
from 6-D-oxy-LNA and a-L- oxyl- LNA, In particular all
LNA nucl eoti de anal ogues are p- D-oxy-LNA 10 In a
In b drfitetiment) exd LNPeslibonuviktitiodis Meked keligemiyise aeid fount dcotiugate,

sald Q5 HEORGdedth PicleDA th@éelhﬂé?fﬂuyﬁkee&tﬂhéi@mhﬁe Rlatiad @ ltheQdntisense
LNQ(%N#}?ME%%&Q égﬁ lﬁ %‘sgcénoéglﬁ at \:I'Qa tm\ri !tl@t(s 5]7'§ ’-OH but

ve

the gand KD Gfop LR AT HIe ST %éerf'}?t aes oIf' pyciyg: g
facto® £ Bhichthe anfisqree Likoligeriugipetidp 1Y hejcopjugated, may comprise
transfetie ot foldes Tradfermu pdigyGine-cgoaiteo iy remplexek ar @lattpolyiysine-
oligdAbdi J&ﬁée SRR be pV@Bbr@chfoF@Mal@%y @Qﬁhkﬂﬂﬁlny\m@ﬁ lebdieor

tra g&ﬁ er fnolgte rgggto# I&Ahe;léx g}p‘eg erLUﬁL&QJs}hQﬁde Qmﬁélégéol z?noietles,

du 53 atﬂ@guch f ac%dlnellpoI\SL-ngne,7end%rap;§'P v TE}?SI St ! n% 013

nugiepse-feistantginkagp orougs sugipas phagphargmonohioatey endtie lfe: £ r om
the group consisting of SEQID NCS. 2, 3, 4, 5, 6, 7,

Th8preSaratR qf Q-Qrsfemrc@maéfeg bS&hk¥s of biBndeldbride uptake into cells is

f’ eot { ou
de%cg%egf%gt a nere q %H&p %P95/§9 f{ﬂoe?tuft R)B’l_}) E%iugF P
delvgry oife'atemacra@*ecz& conjugates gla fojafe regeptor padooytpip Ee‘ud‘"gn
delpyanytof endndisente dwpnqqeotgipdmﬁﬁsmeé Binkpwest Pth %fPa‘SEG 198 9%6s.
NIs3 see3 Leathon Bt al§ Prod., Va8, ABg. sanek, 5672 (Eewih nor e preferabl e,
the LNA oligonucl eotide conprises the (sub)sequence
SEQ ID NO. 2, and nost preferable, the LNA
Ph&Mnb&RIaCIoapbinibn | s the conpound with SEQ ID NO. 2. In
an even still further enbodi nent, vvhi ch may be
onbi ned with on furt
GO e e B SRR bbb R
an b4 efigonyalgetide P52 ciRR AaeiHe ??Ptﬁg@“df%l?hafnﬁﬂc?%'é?”y acceptable
cardet abl #h)aqudons gEaidri The lpbarmadehiicaliemgdsition istoreferbiely switelie fohe
injéc@yane conpound(s) and the LNA ol i gonucl eotide (LNA
oI i gonucl eotide part of the conj ugat e) | n sal d
nposition is In_the ran :
DI ef e pERgration of hbéy“ﬁfé“tgfﬁ é?’%*?"?‘&%!‘s C?“ ‘B%“'e”“da{? ﬁefé‘gg{z’“
Therenproand Persticeot Priameryhbypiilogss e Beeiodendribine f3fiowadmr i ses
a taxane conpound. Conbi nation drug 30 The

th%emwgckéb@éble(é@ﬁﬂeséutcﬁ S bidERY a@én‘&oang QERVdnEL ard phrd b thET

ph%r&»g%é? S éogr%os?tion (Ea@sules tablgtr chP Sﬂse‘g n%* §c¥n5:ﬂ?fop£xample the
follewﬁ%m@ds.a:ﬁit:rogrﬁtgﬂinegellufse @B’ﬁ'ﬁbﬁfﬂﬁﬂ@ as E'W?S%tséﬁh(?r lactose

as exgivjownstegratamnas lulmqgﬁqa gyenpes ﬁvgaetgoin@ olgdering agents. For capsules
thedddbdge RRIOMEY &heid 8/@uld CORMPAIE Sty ol Tkeyle@ Rbabing<Cof sugar or
ent.%lq e %y be bzg'pélthé Jo@aﬂ]% AK€ tﬁ@ﬁhammtﬁgl Q&ﬁposﬂ&dmk‘} s

emél1 8?ﬁ°f£*§ ag?vel %rn}aceouir:%%a igxrrg r{t%gr}c}ézgire%?nngN%%@gn c}éétq ?End a
"P’$?H”T"QE)P@'C§M‘?F§F€§‘°BT such chenot her apeuti ¢ conmpound
are those selected fromthe group



10

15

20

25

30

-.d d
B R st

Pl
ne

5 consisting of adrenocorticosteroids, such as
predni sone, dexanet hasone or decadron; altretam ne
(hexal en, hexanet hyl nel aml ne (HW)); am fostine
(ethyol); am nogiutethimde (cytadren); ansacrine
(M AMBA) ; anastrozole (arim dex); androgens, such as
testosterone; asparagi nase (el spar); bacillus
cairnette-gurin; bicalutan de (casodex); bleonycin
(bl enoxane); busul fan (nyieran);ocarboplatin

(parapl atin); carnustine (BCRP, BICNU): 10

chl oranmbuci | (Il eukeran); chl orodeoxyadenosi ne (2-CDA,
AR LA slighiuBigotidk @148 b&inixayd witiC arfy[rhabérianthat(qoksviok medar the desired

a&¥hoR Wi rRfeARL BASi HBerh &Y brATRRIeA Sdtion RER B indBde(ddlr Gdugs
nomycin- D, cosnegen); daunorubicin

docetaxel (taxotere); doxarubicin
(adriomycin); eplrubicin; estranustine (entyt);
Fargrepigeh sybcgiandrus dntdidertrialdr sapicelrd minisyRtiqniRSprmulasivh ey de
idcMbe d Qeriid/@Rdeiti(6lg. vt BPIROE), redulatitiasradriidite afd ibnicidireagth and
afitH 8 Ohe (RWe &% bund Riaf bDRephPed(fithQitiels Bhah Eakiitates uptake,
N (L L T B
YL a)iqmcpafa'newfgft?qﬂtre'|ea 513eq Rpperies ofOr émﬂ‘@é, us pgmipistration,
tHepraitresd lchmrigrs agel phivsidiasiskli saljne (0.BYo@ pif phogphata byffesed(sekner on A,
roferon A); Irinotecan (canptosar); |euprolide
S SYAINEAE : LELIAA S Il | AN Sl B0
SRR CoPiaR S SrUERe SR ATPAESPISE R aP iy o o paient
tigrappyticaliyefferdys aneantevithgut qresingisarjous fiflq ?f%ﬁ‘é iyfhetreated patient.
(rmutanmuci n); mtoxantrone (novantrone); octreotide
T ﬁ@@g&sén%hlmeﬁts oﬂﬁ@k%&&%blﬁal(cgmﬁ&ﬁi&b’s? e QNAYKHoRUCIeotide is
for}rl'nglgtre]g Pn; nel llJe% PrleF, Irf Egrgi [a?‘EW gdugous q;rpiarc_@rﬂyl.n%)nb a_bfyffer for
prprocafbaglne mat'ul ane) ; streﬁp,tozoclr}?ﬁ ! -(@b
PSR RPN e Tange Pt 4 BAc PR o P resaeh 4EED oR ek,
VM 26); thiotepa; topotecan (hycantln); tretinoin
TheREarQlddus @tdert fiduns thaethk pitdnbacaticel) compasitiod Inasrestinels in
!Ié&(ﬂo%%}d th¥t € iduRt daRRr HrefteivEnty) is 88HEbo¥dd P WeleR B &hat at least

s RFHI I kast 6abe (DT oV o ABLeos by b G MarePRHLL B
provi des %‘arnac trcal cog¥03|t|ons C Q;alnkqgl a) o
WeiRE BT IS RgenEn T RISE BEP) Sreeiond DIERD: SRR g
ot her chenot her apeuti ¢ conpounds which function by a
TROGGudit EHedh pRrdRON@MpEEs a \Aired fdi RegingitielpHt il thelrddde of 4.0-8.5.
pRE-ARNME LERY WilSSep the B Ih RO KRR $181039E WhidnGas GOINE RIABEISF e
ke used individually (e.g. mthranydn and
ol i gonucl eoti de), sequentially (e.g. mthranycin and
ol i gonudeoti de for a period of time 30 foll owed by
Taeriotihebrengiyéamicita pith@bhagoaveidics gomebelfion is alse of IvpTtsnesattiuen
typichiiy, A8 BquRf phEfria@euBitdl €dmpoBitisiihat BE BRIk Bredngpet inithe range of 20-
z&ﬂmgﬁasaswmé Rn§OFLN3bd AR, Wid he AL 6 10811860/ mmA |
chendt herapeut i c conpounds known to a person skilled
In the art Includling those explicitly nmentioned above
A firsbmpp jeepeftipE Hepraseitt dtyention £aves ta A fiAWHPRRFRRSEYHSH CAMRASIEPD
cahaiigiog L NA GO gonddlavtide ih @n béneoldsrraiat, isgdh INA3Bgdnuclentide having a
i 6f SLI0afceREAINKEREIeotiih BnaRld adsHRE Bdiiprisiad the @MpAasg ti on
(slug)sgqqeggcgl stered in conbination wth a taxane
conpound. O 24 The term "taxane conpound" is intended

to enconpass paclitaxel (Taxol(r)), paclitaxe
5I"(Megx)(Tx)MerAs&tscscsastsgsgsMechx(g.x)(C)"3' (SEQ ID NO. 28):
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derivatives, docetaxel, taxotere, nodified taxanes,
and taxoi d anal ogues. Paclitaxel (Taxol(r)) 1Is a
di terpene isolated fromthe bark of the Western
(Pacific) yew, Taxus brevifolia and is representative
of a class of therapeutic agents having a taxane ring
system Paclitaxel and its 5 anal ogs have been
produced by partial synthesis from 10-deacetyl baccatin
I1l, a precursor obtained frof yew needl es and tw gs,
and by total synthesis. See olton, et al., J. Am
Chem Soc. 116:1597-1601 (1994) and Ni cot aou at al .,
prafabily BavB6 3 t@30f (6l ADrlicicotidagl HA muciedtide hasogieTadsomarisd the
fo,,g\ﬁ,ﬁb@sag)\gedugwgever al human tumours In clinical trials.
See McCuire, et aI Ann Int. Med. 111:237-279

% Hol nes, Nat| . Cancer |nst.

5 S*Ti’?*)QAF 2568055 %6 E’f@ﬁ (SF@)FPnN%t”aI J. Nati. Cancer
Inst. 86:18-24 (1994); and Kohn, et aI ., American

whORRI capital Etdrs dsightdt€ al LNAHLOLRIGY aaa%g(.el%aaed fréine-mrogli-iNAg g-

D-thAXRAEp- granbr@&.%hQn@cE@-lo%gﬁ\lﬁaEtﬁalt @@é@wﬁﬁ&t@%&&%d&@%a@g a

y_nsiq%ll_@ges {égel & EH\ LNg\ nm?eotide an&loaue aes. d%#naeh ralg'ove o ﬁu er of

de@fw@ateeq’demawfipt % C\ﬁﬂaﬂarew PhENREABRE |"‘E‘§P°l“’I’F§H AU
nuchstidesAiNbyrucleptida anplogugs, Fad bubserioeTx” deefgnates elffat Hgs ar e
ph(lfsBﬁBMthIB&e ikkass e phdebhdr@xbstenlidkibetwatd neighbloring natiedtdeoaral,

é,éz, .delg, g in US. Pat. Nos. 5,278, 324;
nulEide ey ? B854, 580; 5, 250 683 5. 248, 796: and

5 227 400 t he di scl osures of which are Incorporated
saithaquspys cw-errcemerﬁsaw@éwﬁ%fa keeripadthe ghhift the BRM EAL 3 be
hayigepasraxcstienoth bfeeormoothmds in WO 93/ 18210, EP 0 253 739,

EP 0 253 739, and WO 92/09589, the disclosures of

A secon% I%al%ragpemq gr{)% (ﬁs&ﬁ: %erﬂ%ﬁ ﬁéleﬁestw a li&fu?ﬁf%ﬂﬁfcelglcg composition

t axane cqu up
°°'?PJE!"PP59(E‘I'93W” Tra3eyeer 8"""“*Zosa‘ﬁf8'“\‘/{%ﬁt HTEP 70
oligohyecieptidesane aleathengmat-syclagtki¢s/ romePolynys eeﬁ*qegwmm F‘é’é‘?”"-bfe in
atts&Aedito saio Ujosuctebtiia, dagl LINK pligwaldieptiderhabinga raaige1220 50: 1 to
nuclsoBi@es/LRN G hcRdd dAabdiRs ERNGAPIRIng2Rs fhildwthgksubseq@ince: i N t he
range of 10:1 to 1: 25, or In the range of 1:1 to 1:25,
%r I n the ran% of,. .50; 308 w0y N the range of
STy GABGHSS ngpmctﬁn@")ﬁ%ﬁg@%ﬁ ¥8: %o 1:10. Hence, a
third aspect of the present Invention relates to a
prefhablyRGiRg b tda bf BORPSkdtdeNNATuEIENaE bisdldagesaind keasking tte
sollbiiNAREn)ERRReNd and an LNA oligonucleotide in a
phar naceutl cally acceptable carrier, said LNA
oI [ g'onucl eot i de having a total of 12-20

5" el Caht-HesTEMA “CAT B GBI M d) ogues and conpri si ng

the follow ng ( sub) sequence:
whebein QM&&J&&I a%MNA%e!@oti@@&r&%% SR G dNrbBD)- 0 NR, B-
D—t‘nio . O‘%)D_ iig] {ﬂi;\rr\]ug% O)W QR' ¥mgﬂ1¥&ep£de§lgn££ Qlie&{mul‘@ot%g

g Ff ef?‘_ﬁz bovcon;prl si ng
———dfgﬁ@- "%569“?%? ?‘E‘ﬁﬁ N(‘é’& HeRTBREYS. == geringp @

deoxm@tma%@msa%’tdsggsrg@ & #hospimratjoate Brkcyeprgenagighpyuring
nudidoBdes/LNA @aqiotidel anbledues rasd slbsdrigriat gesgnatkdNkhertec| eot | de
ph@%ﬂ%e ffklops Eﬁgprfof'da Bt inlQb@MerMNshbddrindhichbigrebbin

NAjand o-L-oxy-LNA, small letters designate
"UC%oddeo%Falﬁ%ue%‘ f’l de, 0 25 underline designates either

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 hl oate |ink between nei ghbouri ng

nucl eoti des/ 1- NA nucl eoti de anal ogues, and subscri pt
"x" designates either a phosphorothioate link or a
phosphor odi ester |ink between nei ghbouring

nucl eoti des/ LNA 5 nucl eoti de anal ogues; and wherein
the weight rati o between the taxane conmpound(s) and
the LNA ol igonucleotide in said conposition Is In the
range of 50:1 to 1:25. A fouPth main aspect of the
present invention relates to a pharnmaceuti cal

sdlDAUOGUs lchréilr coRPgigi atiufigr fertkebp@The EHIA thicorsagbent ¢ OFEE) Whdl
hVHY A 16 REEGERE 6 Jolbodo RRar maceutical 'y acceptable 10
carrier, said conjugate consisti ng of an LNA

ol i onucl eotide and at | east one
THA mgtéa? FegI4 B BBPYHRIR P‘a’aef?sfeu%%bvewwhs fRgcyjcation and
paferencésandthtrespeciitaithe L Aydlinersitledide, dke cosiipate pdithe pharmaceutical
céhpog BnLheq GrthdEabiodal TRFoltoving tefbodithentsard Believed to fully represent

tﬂgl{gg,l,e@,gtc;fggs,g\)e%nnucl eoti de anal ogues and conpri si ng
fo | owi ng (sub)sequence:

(%?ZBTX ) MeCxA. & swsast sgsg, MeC. A gC (c)-3 (2
Ir1 e N@b" gt the Ly BEletd® PYRI9gEss amgse&ﬂ% an 50‘?‘0’1‘/&%5‘ hio-
LuidBa-malims/LNALr Tom| B biveldAznd b-h epe- SN frdpactingiar #15iNAg

nlideBridel #abibgusk Bg pt BLRy-Bquence: 5 mOQ . nFC sa, tac ¢

a tegsg nMoCxA. G ~c- 3' (SEQ ID NO. 1) wherein capital
tters designate an cIe i.de anal o el ect ed

I O STEEARE T Ak T B G e oagiss, BERNE | NA. and

oligonucigtide hrgha tosatal 16-1%uck P%lfd%,ﬂs P'ghsa%?e ingparticular 16,

nEb@ONIEAIRA eaddotide, an20guesn déterhitively des Lpnaibesiciedtidh bas adntal dA

1Y€ |8l 13018, aNal B0 lhGatuisiakion ef nadv@esAINARucleotide analogues.
deoxynucl eoti de, subscript "s" designates a

phosphor ot hi cate |ink between ne boyri ng
R B ORIoRRa HEFLBPY ERRAROHES A SBRL o
olfggrriucigetide gpraprisss {suipieqquepce prirstep Fromdihdgreiip @ngisting of EQAD
NphosHhar B, 2s8, or 1d, ink2pbet, weas, 1eetghbols; emb20, In particular from
th@@ﬁduse&ﬁsgm@/dp% xmw@é 004,408, 620,24, O0aHASL0. ASIE p2BcudAOhe LN
oA LA I b Brohaf B Bl 14 .5
6 ofipBaP Hofoiid: 1 T 1/aNyd o8, b J80 1o g
capieting OUFEHIDNN 263 JeBtfs 7 8, and i arfivay Betedrsfergbatsiatdd
olbiivaiebtiie copmrzed the esuibjerqueritel SEQITER@ 2 ArgigBoshpreferabesihe CHA
olfgBnucRtidk NAnO LdnthaiMdGhiB L8 not i€ conj ugate and the

phar maceuti cal conposition given further above. The
foll ow ng enbodi nents are bellevedtofullyegre reesent

Ingn epenestifh i qrabogimept, which My fejcgpbingg withghs fo
cogbsitibinigriiter cambpaisds i eprl ehactgxanel eomperddgerciyriar belaw rser ed
“CofBiRatidn BruaX gor kuiNfer detatid)- Infpadiculd: Nfe aiBight)rStidbeawden theltdbane
cog{poérrdﬁglar(d thDLl@ﬂ(ylfg&N@le&ﬂg (32 leﬁéaﬂydée% paktibf 9\@&5&3@&{:@ fn said
co]mpo%lthorél rlS ig oar?g?réolf ?& ?nP ig’greée %oond aﬁ%ea' R)ﬂya\xn Me{e}:lrlgd 9 the
atfi%ﬁsi‘éﬁlé lnﬁrg nuqqqueﬁm polynucleotide molety comprises a taxane compound.

Combination drug

The pharmaceutical composition may also comprise a further agent selected from the groups
consisting of chemotherapeutic compounds, anti-inflammatory compounds, antiviral
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S oligonucl eotide has a total of 16-19, such as 16-18,

or 16-17, In particular 16, nucleotides/LNA

nucl eoti de anal ogues. Alternatively, the LNA

ol i gonucl eoti de has a total of 12-18, such 13-18, or

14-17, in particular 14 or 15, nucl eotides/LNA

nucl eoti de anal ogues. In a still further enbodi nent,

whi ch nay be conbined with the foregoing, the LNA

ol i gonucl eoti de conpri ses a:g ub) sequence sel ect ed

fromthe group consisting of“SEQ ID 10 NCS.: 2, 3, 4,

5 6, 7, 8 9, 10, 11, 12, 13, 14, 15, 16, 17, 18, 19,
comPélindd) cytbstatid @brhpduhdsa intf dngidgentiteo@painfs, @6t piotreratg Of
corﬁggnhpp%optgﬁc c%mﬁémd§ sigxﬁal tansd&tioerocﬁ&@orQ— Qnd NFHS@ inhibitors.

particul ar, ol irgonucl eotide Is a conpound

selectedfromthe %roup consi sting of SEQ ID NOCS. : 2,
In 3n ingre,resgr,lg vag:amtyt,he g.J,rt o agir(r_; is aﬂ_eastﬁe s othfr@ pex{ns conl;@und17
Sultéle ekBmplesaf s@d, chemotipamareitiicbapound amthdse sefgctadfrom the group
cohRRg StiatiraBocBfic BRI s NS prednisdne, dexamethBsond or ddcadbbn; and
auéeQam.éVﬁ&amwﬁx hét haBhiRe ( lamosaﬁe &LH aslmmosfasetmde

B T ot RSl
aspr e eSSEEsR; [Resillup calp Bt igh e AT 09 (C?SaﬁiﬁtXhé’ﬁ“mvcm
(blemisard);reaiifan (hyien) reaybopletic @At IEY; saiTbUstiben@CNBRINDNG,

: chbhﬁ:bh&%eul@lrdngcmufdd&ﬁwddﬁsﬁ@ (2-CON) fcd @) led@stating; axplste

D&%@&é%m@ih@slc@r{&%ﬁg&né ;Ha@a'?bagiﬂéjﬁﬁ*f\:% Qﬂiﬁdn%n
(aiz‘awcwgbrt g i %%@b‘?fgﬁgaé‘gf“‘-)ﬁﬁr% W5 donibin, |
(aqrighyen) s eREPig R ESERMSRYD (SIOVITFT o8Rs: 818 85 dipfBveigsgyol (DES);
etdpsidd (veri60ePesid, stoatrbog); fuderabibulfdarg); fltkegmide feulekipls StAHDR
(AEMEED;, 5-hidordiibié RRFUS QnRItdLR@ (ddmzbhLoc3treling@taley) Berceptin
(tr%uﬂéég‘slc @f&F&xﬂﬁé 8 drego’fdé(r{]H lllﬁ@atrﬂygﬁ), r@éfﬁﬁﬂe ngrblm a
oS GBI L P TR (s g
(lupsapt igvamienifalegsamisgis); smustinen@CNg)); gedrleeaterstt HEUSERE one
nit@genowstardl cietphaaralalkenan)i serrspopponp@urngthol &ritfat ethatigxate
(mEREDNEitdhh@in&d Gnuldih@in); Ri@RANtrodd\@oRhtréMRY; & ceutibé Betliostatin);
per& &ﬁl&] qg’oxWerQ?&ﬂ"%fggntf %ﬁétnb&ﬁ (n%hran%@ﬂ U.ﬁﬂirhéﬂh %\l%\

ot R BB Tt et (R sios TR I rvosie

(vymedi \Of-Ae Wpaewotecag Srycaniny; tehaoiEyseanpifetirtegng retinolc acid);

vinglestine (ualba®)7 vincristiie(oakowih) and elatreieing (TRlebipdhar maceut i cal
conpositions are particularly relevant for the

In Megéhm rH:re %seﬁﬁ?ﬁ%ﬁon ;;mf?dep B!%ﬁ"rﬂ?cggt%gl ?1‘?:1)05 Qﬁg)&ﬁt'af'-lnﬁ

ond o R IRRE e P S 7 2R T i,

- whish fungriee &  npraptisense auepfganlﬁrefwhqn@a%dnﬁmthwﬁ“@“wﬁéwdesr

suaM"th@'lmﬂimpemtca:unhpdundst maysheaissiicdividsily (argg mithremgent andcol on,
ohﬁﬁ&%@ée@,, sefRRGHIIE 6q. nhitiPghycih bhﬂligonu&léﬁfﬁ@fod a pléﬂkﬁ REYme
(Qi' @’anstﬁ%t g% aﬁé QMIEOHdQ)t SISF\ %lnagmikh on%Q)'r E@Tle E’%F d

eaa

s”‘i‘?éﬁ?("“'??é??ﬁi’tiflCB‘BP%‘“d%‘?{li?]co"éﬁgtﬁnlwéth r?ﬂm%?%?% %'ancer The
chérmptherapRyis cerarypdsEawhteradierrorFkilofipas wk Ingudia tesg ewtlictly
mepliceetovegre beretidcembiateg as cnmbiptiondeRIENS with campound according
to thBRvapenti cal |y effective anmount of a Survivin

nmodul ati ng LNA oi |l gonucl eot i de,

In one preferred embodiment, the pharmaceutical composition is administered in combination
with a taxane compound,
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10 Including but not limted to high doses of the LNA
ol i gonucl eotide, to a human in need of such therapy.
The I nvention further enconpasses the use of a short
period of adm nistration of a Survivin nodul ati ng LNA
ol i gonucl eoti de. Normal, non-cancerous cells divide at
a frequency characteristic for the particular cell
type. When a cell has been transforned Into a
cancerous state, uncontrolled cell proliferation and
reduced cell death results, &fd therefore, 15

prom scuous cell division or cell growh Is a hallmark
TR tefim GBRREEApSUrEe|slinténdp@to dnxaripptsamclidxel (TypPES poflitaxel

d %G%E,’doée&%lygg@telgyﬁ\ocﬁfe@ 8} @bes) dndid oM a_BQe:gt:@Q Padiaslg l(Taro8)

onma i 0

s LR ot ke R D WA, IO Fros oo
repsPISetlye Pica Jlase RiEherap U EHAASRE BRI TB10S [ RERIS “‘itﬁ’feb%ﬁ d
ahajogs heeyeénoroducaddryipartiarayhthesisl from Hhydepesphaccai fiyq precursor
oB@Ihed fidfew Heedléstdnd @b, BidDivRtotapnibestsa BeccHatam e aly, JoAast
chahGRE. 118YSY7L 201 HdosrHng l@lfco[a&f, OSdl Ak SuR BBL:BED (1084) Abacklel
carcin epatong, bil e . ,

I AL Rl g O L v 2
ARy g Meth &Higttee o1 5al dleimess € Phdndiet! Rsp Rt TR nd
(1R9¢) Kolaret elr, J. Matk Cencerdngteds: LA 894 F Kbk §baln APEFiGsar y
s5HdtE for CMRAIDnBAEEY, 12 BFGE TBe Mbdifiddeaxpey érpheidanalngsrayoihese
c?ﬁ{&}uﬁ&yhaﬁmﬁfca%fe Pfig b&AnE RBdificdlsid8 @FavRUS nw&t 6fEhese analogs

unmours (€. g. I brosar.c .

ORI gioRas. 23 e AR She Ay L PGy
ogeHging SuP eI FBEH AT BOAF S “F U URATGILP B ghgosed: or
eikannaidh &riG$- Petn Hot. 1178 820 ISATRA 7L SyRTow B 1Pe2 5048 % ov 381 7P B fRd
5f2007 300, SheldisBBsiFes of RhiEHArE Sasrp@amd hereit B chtmgros deditaxal and
tSQLADH e H8bdred thd AONEBYs iPABab/18810, E€ABSI THOER 0 253 739, and

l cuiar
L T
cHiediDey BedwRascortryutddteatiRst ¥itREIES nedul 1 ary

carci noma, bronchogenic carcinoma, 30 sem nonma,
TREREYIR R bERESH the BRan\dbinpEiintitdyandithe ISWeligono@ddtidd iusgd

&b uitlprgkgﬁlplgiﬁfgiﬂ he lrén@!s of ﬁ)ﬁfa frailmch A iR PranctSIF £O.G YS OO8, or

By T )
obiniteomesrdf &di'P ive oreYie ﬁﬁ‘%ﬁ%&5=1 HeéiPobl ast oma, and

retinobl astoma), heavy chain di sease, netastases, or
HRRY, Slin%€ 8pBet Of the BieBdnt thoéntioh AYBR s pRttladayticanomndsitoh | ed

cgﬁlpr%pl? Q{Chggs%l:e or&%&anggo‘ﬂ%mvd 43 af B @a&ju@l%tﬁﬁ InVa pratRaeauitally

cance seas are tho sel ec o)

sHipBe e YT PRRA Ao pos EoRl fa—fn%ﬁ'%&n@%'“éut e
nhgepgpplogies prd foEmTians e fPAeTnge EURe8Ye"“Fenal cancer,
urinary tract cancer, and colorectal cancer. The term

s?-gﬂi.ﬁh?%t,&aash&bmg@@kg-5' gaeie. 28)mal i gnant turmour
or e

pitheltal origin, 5 Epithelial tissue covers or

e e O SR o BB RUs A SRR o

folloeios Gukleguenseiosa that |ine the body cavities and
internal organs, such as intestines, urinary bladder,
MR llig 4 £ Ce o j kel 4 ak- %Eéﬁyﬁo_r@y also extend into
deeper ti1ssue Tayers to formglands, such as

mucus-secreting glands. The term
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,
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"sarcoma" |s intended to indicate a nmalignant tunour
grow ng fromconnective tissue, such 10 as cartil age,
fat, muscles, tendons and bones. The term "gliom",
when used herein, is Intended to cover a malignant
tumour originating fromglial cells. The conpositions
of the present invention are believed to be
particularly relevant for the treatnment of
tunour-rel ated cancer forms._ Such treatnent may be
~conbined wth radiotherapy?515 A fifth main aspect of
the present Invention relates to the use of an LNA
unddrirgaiasiglate tkidearf INA nutibeidp srepaoads definedfabeve or a
deBRAGTRBERY bbSAbt “6' UG Hds 2R odpRErothidSre iR IEBELIERA tneighuFBrAFRl |

nu!:l&:tiggsr/ LﬂAQ\ldl:lQoé;deaanamg\@ Mg %&{j\&g “){’ gesflJn HhephiSce ptible

t h
Ok e e A

nuglentige profogeest ¢ f ol | owi ng (sub) sequence: 20
5-("c-C)(T.)Mc, t"c.c astgsg. MC k(G ) (c)-3" (SEQ
whfdil ¥ weéht ratBbefvedraRl daxdHa\ebhgbuRd(b1nd ltheQiNa bigodlkieotide in

cl eot.i de u analogues and conpri si ng
Sa'?%‘)mp‘)%%m's'%tkera?% g%ggt&ggge S -"eCCxTx"" Asastgc

gast,g.g."eCuA, C'c-3" (SEQID NO 1) wherein capital
A fhgtht reais asppess pithabreseaninyeRionTaletee bt 4 rharmeataltisy] yemeastiett ed
corhfridiig Bt IBhsD ¥ne-thtiRe cdmpotid abd & lBbriugbfiAy a bhdomadeitiveliyl A4 peabid
catﬁerl- 8 &n B!ﬁe c&n%nb o* ﬂmroﬁgﬂ@ééogﬁhagn@ aflleast one non-

nuc eo?i?égn?n—%? élnuclieoﬁde motﬂet;écovae?ts ag %po sai ohgonacle%&d Qalé‘ Nﬁ

ana

oligpayiapHircianing ¢ tae! °%ﬁb'§’d\“F'E)‘it'dﬁ%LNAd'@§‘?°§'ﬁ%lﬁ'é’é"g&es and comprising
theghlpepriadsubiskdueadee | | nk bet ween nei ghbouri ng

nudeot i des/ LNA nucl eoti de anal ogues, and subscript "x"
. £ t Rheratpieais link or a
> p‘eﬁ (ﬁgﬂéx %‘ltsg%t 2851 %@@g?m%ﬁeﬁeu ghb82ur| ng

nucl eoti des/LNA 30 nucl eoti de anal ogues. 29.0 A sixth
prefirielly pyipe @ totd P 16ne0 yFlesfidpy/ LNAT\RERtide ANaiosNes: a8d cqrpprising the
follogieg (shib)aeqoen¢:ugat e, sai d conjugate consisting of an

LNA ol i gonucl eoti de and at | east one

5 RO Qow ) By noi ety coval ently
'l"g‘tril ac % E(SH 'ggeé &'RYQEPS E eot [ ojfg for the preparation
of a pharnmaceuti cal corrp05| tion for the treatnent a
wheraimeadital ieterpdesignatadreiNAutientidn anaogfe seiectag from GrR-exy-1B1A, B-
D-tAl0 LR E- DlakholLBA anCR DEBF LNA, SRaSetersSHsignadtddeoxynuclectide,
| 'g%bﬁpmhgﬁnnﬂx 'nﬂ@eoﬂdet é?\talﬂlguecbfs dértied Sbove or a
decianucgq{dF sugsanr t “s" dsjg%na%s a Hﬁosghoz?cggg%g ﬁnkab gNegIQ ﬁB&Ab§mﬂ9

“U*ﬂwwtﬁa%%‘ieéﬂg'a%@i@@% YORArIpYXx fesigpgtesseitherd= | D NO,
phcgg)orotpp%é nkabk yhdsmprqqgstar ltinks tbaiweerf neligh bRPing nucleotides/LNA

nudidGdicebbgles/ A nucl eoti de anal ogues and conpri sing
the foI | owi ng (sub)sequence

caas

Whirfm\ﬁ‘fe‘?eéqhﬁ g%\ t‘f'%\ef" etF’faS? séﬁ:gp E'NAL&IEC’%J!? E5Fde

of B gANgefe rsBldeenersitipt A the Brek§F-CNAC 1% D-t hi o- LNA, ,
(3-D-am no-LNA and a-L-oxy-LNA, snall letters

ThélBBd SRUGL BthandIEREMBUSE &ObAEHRously combined with the specification and

preferences with respect to the LNA oligonucleotide, the conjugate and the pharmaceutical
composition given further above, The following embodiments are believed to fully represent
the benefits of the invention,
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underline designates either an LNA nucl eoti de anal ogue

as defined above or a deoxynucl eotide, subscript "s"

desi gnat es a phosphorot hi oate |ink between

nei ghbouring 15 nudeot| des/LNA nucl eoti de anal ogues,

and subscript "x" designates either a

phosphorot hl oate |ink or a phosphorodi ester |ink

bet ween nei ghbouri ng nucl eoti des/ LNA nucl eoti de

anal ogues. A seventh main asgecp of the present

Invention relates to a metho@® of treati ng a manmal , In

particular a human, suffering fromor susceptible to a
IrCaB @@ bodith&G€aBELNA Hieledtié ratbgGR AT dekttad) fromd B-D-hi@-L8IA e Difiio-
L@CHRl RLS b RInb-NMA, P fr%rh @—ﬂmmla aQ@@L—Q?y-fm][", & pa{ticular all LNA

[ i ve doses of a firs

n%ﬁt}%ﬁ%ﬁuﬁ%&%cgﬁpﬁﬁ% on conprising an LNA

ol i gonucl eoti de, said LNA oligonucleotide having a
Intefuciher @fbddinen@ which Imsy bé chunbinefXitinthe Ifaregoindeth@ ¥} ogues
ol Bl hisSd Wl bie-1Odukio 1818, rsiehi)7s BpdfidE 16"
mfcrthidgeg) ﬂ(%dg[e@r&é;agélg Fs$§iﬁérﬁai1ﬁg§,§hmo li@n).u(l@id@has GREN oF D
i ER B IATh hr st 4y ot Pt Bl et snaiogues

the follow ng (sub)sequence:
In5 stlVB.GhEr dibChisbts o dondt legemuirsiOHtR thg forgdhg, (ISEGAI D NO.
olibdnudBEIdE et R 4 @lib)4eGiidned stlettes frH Beaurad chiALiIMLE SEQID de
N%ﬁ%éﬁ?ﬂﬂ%ﬁﬁ@? begh, H,Ciﬂ)ol(ag 1D19X0%; Lﬂllﬁ\ls, ﬁangyghgnghhhﬁ’fmgw
tng SEPUR S RAEE SRR s 25 e 1 Beon 0y PSP R,
oligpnuclrptida (s @BPPH selpaddpiiehagrodfonsiding & OMNOSz 2 3,4 5,
6,0fe 8x% n0.clleb,i1del4, $5IBSCY7i P& 19,58hd d@Sih pavtiduiss frem the group
carhi&mp BoseR) 1Bl Nt @, 3, unkK ebBtsyeand DeiEbbateipR@erable, the LNA

os@%!c,@&tdg %aéarlé&htny eLpedobdRe ﬁé@i i .%,Sandq'{\@t @Jé@ﬁe%,l b A"
LR Bt IR oot Tricor

nucl eoti des/LNA 5 nucl eoti de anal ogues. An eighth
Ins@ \eeert S0l fether ergpdigientpfhichiTeaybeeselrited| withaéind foeaoing Hetlys
oligbhudledtRE m‘éorﬁt_ffgaie‘) et taXtge aomrﬁﬂ‘m@!are dréseas bn SqubdE catrier.
profdi B, thé H{t{?&rslcglgleaf HRPLRL 2 §6+éP%PLéeB|'n& tHeQHIn GBRGGE of 4.0-8.5,

a lifﬁ’:fe?ﬂslg@%ftreﬁath{égg{]gogoﬁﬁ% a slé)%gm}g S’rfgrﬁrgp dé%glls about the

bufffdr apeutically effective doses of a first

phar maceuti cal conposition conprising a conjugate,
Fop EHe doLFB k480 it Bnal e GRRFS I tHG @és/t 3Fe MNA«iuabatglgyna?! Sot i de

. - non- pol ynucl eoti de

po??{'}?%et%%}décrg@%%ént '37 g{kta%g%éog%%gﬁgai d ol i gonucl eoti de,

sai d LNA ol igonucl eotide having a total of 12-20
Inpderthen ehihdirdniiaherig fepitinel cdmpesitiahod tredneniPndeAYFPRtaIN ARE or
mérB end algbiusieti@iieé sitinhs exruers ediitiond 'ant{shise Comgoliids)tiigeted to a

secdil %Gc%éfcsﬁﬁit@rg%?'m-r&ré &xbln€d Co%po&r%&gaf B DdeY tod&ther or
referably having a total of 16-20 nucleotides/LNA

se uemiia . o .
Uclebti de anal ogues and conprising the 15 follow ng
(sub) sequence: 5 Ewa T."eCAa. 4c~csast. gsgsm CKAXuG 3'

Fu(’t@E@odeD:hN@edijtgments comprising the LNA oligonucleotides may be used in
combination with radiotherapy, etc., see also the Experimentals section.
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wherein capital letters designate an LNA nucl eoti de
anal ogue selected from (i-D oxy-LNA, (i- D-thin-LNA,
(3-D-am no-LNA and o-L-oxy-LNA, snall letters
desi gnat e a deoxynucl eoti de, underline designates
ei ther an LNA nucl eoti de anal ogue as defi ned above or
a 20 deoxynucl eot[de, subscript "s" designates a
phosphorot hl oate |ink between nei ghbouri ng
nucl eoti des/ LNA nucl eoti de anal ggues, and subscri pt
"x" designates either a ph&?phorothloate link or a
phosphorodi ester [ink between nei ghbouri ng
Metmoe loedatroes/ LNA  nucl eot i de anal ogues. The fifth,
si xth, seventh and ei ght naln aspects are
B SRS O B R AP B, e
the conj ugat e and the pharnaceutlcal conp05|t|on
The bhagmackutictlivempaationssand Fethods of thednveatinn@ss treferably empleyed éat
treb@hehtor ph@hyldxisldghinst Sis¥dskl caGRY B e NshrivGiN foéatmers peCt
carﬂ:glewlgghelfm% @QJL ¥ t?&e%ﬁéh' dd %@ft%as{) IE&orp B@Eﬁﬁc Séﬁkﬂe&a Iu ng, liver,

thyr SI t dﬁes ége %Vqt?s ?]e, boweg spi& ﬁ%'% sél}us%shbladdisr,
uﬂmtrw qvarwsma@wcfmﬂfre?m%w%ﬁ*fe skify 9PHET OHRANREVEH" t o

fully represent the benefits of the 30 invention. The
ThE iSRS LI SIbE kbl EoMBaésdl naemed QF prevantifY W Srebifib ichRer

co.; stngg%ne?agg&[%mwm%@wgmm&%r IvYn mSdilaff m&lmg& e,

e
e e P U oM osaE Y 1 LK Olsgrelei o B @,ﬂea ofsich
themapy athie nvenioe &irther BRQMPagsgRh e Lse qﬁﬁﬁhﬁ%ﬂ% Reripd efcedminigkration of a
susvivth malbietir@aina loligopadeotde. Nérmal) nen-a@nixoalis neia tivide lea frdddency
ché?b!:@ér@&tfbrd:ﬁe praduRE RSy Rl Bhént] R hathebr @dRstorndd- iR ¥ tad¥hous

sta ﬁ nctomto(ﬂed cJ:EM l% k]T?arQ' r%é&%el“% r2d IgraQMh%rel%ré)xy LNA

ar I C nuc 0
PromaHYS ﬁ%’s‘"‘épé o el 5l protmar otz ‘Fﬁ‘"refﬁ’f%f’e"é%o'gia%'ﬁi of
typghefehncamipcipde, Beran T‘fédim\ﬁﬁdtth' neRdofgiinsduTRgTat HAEainga
iyrphorgg feukdnga (d.gl eachi@deulentio biah aDbcuteGyrii®hocydio Ehkearda, 8644 8,
my@ibcylibrediemid, BhrBid thjdidid Rilked, chréHiOlBSHobyER SukdNfla, multiple
m))glldrgnl:: eg&dn%grcﬁgtgg Q‘%cqﬁ %arclf%n'ia? %e%t\{ceéaé{cer tbpé%stl'c%er O\iaé'ian

cargy, et el FRGT Pl areppgy e&%ﬂ?ﬁ?ﬁ? i%f faa%'mNA
ChQﬁB@ﬁrWPdfé“@ﬁ‘aqawUé@t'cui@ canqeraluag garginomar plpider carcinoma,
me@ndyoe] iheasinind nevk icoltembrpinizenceio ndvicere of unkitdwntphimafysit@goi ng,

nedpi8md, Nehcer@ bof @0 Bﬁﬁ)h&@ltde%usc‘éi)&&hj SR&rsof (RN LR ARHRIS s,stega,
e n ,
tu O%LS 4((&zitg Qbr&gag{;}nta rﬁy%gaq%g-n I%?s%r%%!a 0!9Jr(i\5§l%9ﬂé Qstf 17
safiagﬂa '@'d°5‘ﬁda“.€i9sa"‘f°ﬁ‘ap%{lf’f"ih?:'Bfaé‘r“’"iar 'aswham 2P
lymphengiogndotigliosdr OB NEYINIEE Mesothejomay, Ewing's gumapr, ’%Ommsaf@ﬁaf
rhabfamylF@mp adqtiantauk adll catclinemd, Masal il icgroinerad, @ddnpchecirioma gsweat
glah®@ERMRE, 28488 @fnd Eé?&fr}otﬂaepéimél’«)laara%}ﬁé pbhirgy of SEQ ID

adt—.!i\lléércing%as %ysta%gno%irélglén goeg\alar% caa%hon"'rQ Ibcr:%lflh : Jv%nr cggcﬁltbﬁéd'
segpRfn SR EE| ‘?fﬁ‘r\‘fﬁ'ao‘P'"’%*‘EE‘j“PB N&P ngcargnomg, ‘trﬁg“e'?' 8,
carginompy, dliofrg, asegeykPnifp med Lﬂlptéqswbprémoplhﬁynq_qw ependymoma,
pinedidngi) hersdngioblastens; aapsticsesomileliser)mbous neeindi@, | D NO.
newoblRFthaIhg tretRbiREednd)] tRavyidAfn ibse, metastases, or any disease or

disorder characterized by uncontrolied or abnormai cell growth.

or
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ol i gonucl eotide is the conpound with SEQID NO 2. In
an even still further enbodi nment of the fifth and
sixth main aspects, which may be 20 conbined with the
foregoing, the conposition further conprises at |east
one taxane conpound (see further above under

"Conbi nati on drug" for further details). In
particul ar, the weight rati o between the taxane
conmpound(s) and the LNA ol igonuwl eotide (LNA

ol i gonucl eotide part of the é®njugate) In said
conposition Is In the range of SO 1 to 1:25. For the
P& OEMINY reds/Pr@ @hncer disefERY ale@hdat sdieteti @dmlatutk hyeladytit leai®mizpne

dﬁeé}, B8 hﬁgﬁ&ﬁﬁéwnyﬂ%dﬁud&%m@ Ehefa%é cAMRES Eeal GEHERY, LiSRBy

n an even sti further enbodi nment
tra?t ‘:angndf/cg’nn?t%%glCn‘31 ghth, which may be conbined with

the foregoing, the at I east one taxane conpound (see
Theutetnh arcingroads inteoked to i@dindté mmelicoant temauy of gnlikelipleriginer
stk tisshe doSerflohTingd thé Bidy GurkatesCingidal ana bitsitle thi bbidyt B@mipfeéof
e&!hl&l&@fﬁé@ a@Q{hle QGn Md thé Qﬂl:dig @ldSerosdknRaint 'tl'féLHoW caviti®€and

m%%wg gu@ans such as EﬁeSt n?sr,] HM‘a‘C%Lt ac}%er, %te%%ngi? %glq{eg ltlégtlg tagg

gonu
extefd 1pig Hf%?@faﬂs@je l2y@rsito fos Slepds f‘§*‘ g?hm't’%'é rSesTge g'g‘fds Hg.tgrm
“saporha2SinteRdad to dicaté g alorastserneur giowingdipmyensetive isguechuptf
ad Rftildte, o€ avtcled tenddfand bddsETHeiteley "giima othgn usd @eteindie

In@lﬂ&t% cmppﬁblﬁﬁ%t%rﬁtﬁxmagmaﬁl cefs. 32 Referring to
bef ore- nenti oned enbodi nent, the taxane

corrpound(s) may be present in the first

TiFRRFREROnT 9F el PreseRipBrertionare Reliovs? Fodierpgrticerty rripvant for the

tredtingarfigimeut reld@d CorertforenscBugh trgatmenNt. may |ba cerhiinedivitht ance,

rdddeherdi.ght rati o between the taxane conpound(s) and

the LNA ol igonucleotide (or the LNA oligonucleotide

Aﬁlftélttr@?\fgﬂ% heqf ?penp{ﬁeégﬁw %ttoaf'eﬁgﬁfdtf %I%er{Bi D‘Jfg LRIA o’igon uc?eotide for

tha|preppisten of @ |psrarmméﬂqabs@a\ﬁés‘t@a A SRfEreEerhaamaal rregicyipr a
hirmena sfedr@febnpdravsvetielatte & edncer aiispass saiddNA piigonusizriide] heving)a

rdkd16f 12N RbibAREINAREIEARe bogudslAd EbrsigAtne FollowiRg t hi s

g, the first pharmaceutical conposition and the
(SLg%ocﬁ%& phar maceuti cal conposition may be admi ni stered

concomtantly, or alternatively, the first
5SS L bt LB EAENEIr 3 AT N0 28bond
phar maceuti cal conposition are administered 10

pé@%@%bxﬁd é tal bit6d n‘éM@dﬂudé&mﬂA'nu&é&’ti&@ﬁ{alo@m&% EHﬁ'[H‘ising the
be conmbined with the foregoing, the

f°'cfwmgqo(an§%é Otde Car the conj ugate) and any taxane
conmpound(s) are present in an aqueous carrier.

5 PFGT. Ay cat v, aGhdaud (SR IPING: ixonpri ses a buffer for
keeping the pHin the range of 4.0-8.5, and has an

%é?élh Eaézrﬁzjal cﬁgs&fa e%,q AR A0:idEhd 66 L@lsélgctécpf%ﬁ? -fDOJx LA, B-

D~ él'H LIgA gm "ﬁlﬁ? hﬁ%& eaC'I oxy%I%AhsénaNgeLgters dre;i?naga a %aopfnu% ?]oxlé
unidgring desigmatesgitberag éN’é aﬂee@qemaﬂosw 12§ ﬂ?f‘&?‘é?ﬂ"}’%l%' i ety
de(o@;rrpclecsxes, sgbstripk o destppRieo &l piabspHérdtidoate link between neighbouring

nucieotides/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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The present invention also provides various kits
useful in the nedical treatnent of a patient 20 in
need thereof. In one variant, the kit conprises a set
useful for conbination treatnent, |.e. treatnent with
an LNA ol I gonucl eotide (or conjugate thereof) and one
or nore taxane conpounds. Hence, a ninth main aspect
of the present invention relates to a kit conpri sing
(a) a first conponent containi ng one or nore
I nj ectabl e sol ution doses of*an LNA 25
ol i gonucl eoti de, and (b) a second conponent contai ni ng
A ile main aseeicof ki) pesbraldivent®o kaldtesan sheakse offvecotivgat® rad taare

mgjﬁmd $NA um;eﬁ@ue&.as ahdlathddéx b |n99méﬁbﬁﬁéydod©olbxﬁ}éle6tﬁiea
algxuly Laadd &%&d g@# I’\\gc?egééel\lér Legglrah&eofa%nﬁlngz&u@a

congpos ion }rtefref%gat rgamrggl in a @ g erlgg’; frzrggrQ D

susrqept'b@89 a cafcefdiserenl SpIdHAR Pvagma;'epfaﬁeanaviaq a %ﬁl

nutletidespiiNachesédtiitamilsgled @hd chenpeisiad the faﬂ@/vim(dummpenpsl ng
the follow ng (sub)sequence 5 -

cS % 5e(SEQ ID NO. 1) 5
&ﬁ%ﬁ?eﬁ)ﬁagébﬁ%icﬁ ?’g‘@&ey gnaqu 2320 NA nucl eot i de
anal ogue sel ect ed from p-D-oxy-LNA, p- D-thio-LNA,

prefierEbhakeving 2 [t oatﬁjzcanuslewd;s/Lmucbmlanwwsm ceraeyisya Shee
folewilg peyRetlenti de, underline designates either an LNA
nucl eoti de anal ogue as defi ned above or a

de. SG esi gnates a
S'Qﬁﬁ'ﬁﬁgfg?ﬁPg Cﬁwﬁﬁ %F%éeﬁo @lghgourlng
nucl eoti des/ 1- NA nucl eoti de anal ogues, and subscri pt
whii@ndegiapisigdre desiahdtd e LNA rili0leqide syiron@tdirced frem| B-DriaxyoliNAz B-
-ﬂﬂﬁcmﬂh@b%mir%sﬁl\ﬂran& bloxPEiAVERR! IBirg AR QA B9eoxynucleotide,
un@e %?§ g?ﬁ el n m%lug%Ihg%aEB@ ﬁ%ﬁ%d a[’imvg oy\ger ein t he

i Bt B Qe e
de‘?"ﬁ“ e o?”chf"Btn gresipeles 2 PIRBRY! '8 ANGeTRE '5\9
nufieatides/ B @utigrdeAnpigeleacIng stbiseriet |>‘nd%ﬁ‘993"<§%§@e‘b? the first
phasphfpatiestt lidkor ia phdshierddtasge linkfbe@erl ndighbduripd puckntiesiiNA S
nuMbdBESiRIcbde. | nj ectabl e sol ution doses of the LNA

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

In the range of 4. and havi n n lonic stren

S5 o Fecbnp P Bt b ORPLSIe= e TR A

particyiar adympmeuiaring {1 er sieceptitiiq e Cawa?,d'#aﬁfd’@f‘“e@“% cgngising
thedstdh ofl BdrhiBiBtie@ing t6 tHemginihl ode ot GdrBerapduticaliyeftaci@ sibses of a first
phs}ﬁsée@wae&in@mm Icmismg b enasekbérid@eddibie, R4 LRK B ofalebiite

havﬁﬁ\% tztal %_1'2- 0. n%tleotfgesﬂNﬁqche%gdé aﬂrg‘o ueggﬁae& gﬁsé%g %Qovﬁn%g

I'Si ng conj ug

- (SUB)SPYBAGC] eoti de and a non- nucl eot i de/ non-

pol ynucl eoti de noiety al so constitutes an aspect of

5*- () (TS AR 6B 2. 50 TA, &) 38 (EERSD Nbt 269houl d be
under stood, that the injectable solution doses of the

pre%e&alAblyo!Jnalviggo Q lflo%él %P Ié—goe.nuglggtides/LNA nucleotide analogues and comprising the
following (sub)sequence:

5'-MeC Ty " CePsastaCsleslsBs0s T CxAGC-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 deoxynuclectide,
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conj ugate of an LNA oligonucleotide and a

non- nucl eot i de/ non- pol ynudeot | de noi ety) and the

t axane conpounds preferably are as defined further
above under "Pharmaceutical 25 conposition” and

" Conbi nati on drug", respectively. If the

phar maceuti cal conposition In liquid formis under
ri sk of being subjected to conditions which wll
conprom se the stability of theoLNA oligonucl eoti de,
it may be preferred to produé® the finished product
containing the LNA oligonucleotide in a solid form
udefline a&igAatéd @M ECandIN@dcieotitd Mbiogue, as abfthes tipveothe

a&&%&h@&mé %u@é&ﬁﬁ “§’q§§lg1a€£ b 'EhosF oMb AE ad befiTRYn ?aé)%ﬂ?\?@?
n\txc?eog%ﬁéﬁll M{c% \fld?é anglo%g :?Zd f‘i’%&ﬂé@q Qersié;ﬁ%{ﬁsoeq‘tﬂg-% P

mal n aspect of

PhgsenorgiReH T 7 Bnagphogodiegtering Pf“%%ﬂﬂ?ﬁ“@?“ﬁ@g "“f'ﬁst'das 4 st
nedtpafiderrepieguednt ai ni ng an LNA ol i gonucl eotide is solid
form and (b) a second conponent containing saline or
AR eibith b&Enth mamtasea,zt éf%h%riremfmnm réited R mARRARE Gehting 87

mra§C g{]ﬂﬁlﬂ\lt-tilétltllar anhu arx ng?rom of ]susn—n )|e ?o S&Qae&las Igig%al?,g

%@Pﬁfqmﬁswﬁa@e atea ef ﬁdﬂ‘"t’ﬂtPé‘"ﬁ emammal %e 8" fsm Hﬁaapawca"v
effegtiveciosss penffstphefmaReutizd) 0anpeditiondempesing asainidoatd\spid conjugate
canbibifhg RESH [DRAldigRubebtdghdat leadt ahe uin-nlidedtide/non-polynucleotide

mBieG/ cmianat,e&éa':ﬂ\\i/é e &BBr\u‘é@oﬁd@ Nk QBN SfgoRRR otk MRS (381 of
1%9(? ?Wgegtkf "M‘@n&% Re aEa ogéjes ar}d comarishg the fo!ko&njg 6 usp)sgque?c§E 0

I D NO 28), preferably havi ng a total of 16-20
S’HH’GL)QOX‘TCMk@Mng&EWEL)%SaﬁaQ@gNQSZGa,nd conpri si ng
the 10 foll owm ng (sub)sequence: 5

%Q\ﬁ@(é%?al Fl“tfﬁ flﬂ!uf:l@& &*/l}lﬁqmée&idg’ an 5 C c?eot rianl;) the

: lHﬂcaplta etters eS| gnate an L

°?Yﬂngoeé 228 "E%t ed from 13- D-oxy-LNA, p- D-thi o- LNA

Q D-ami no-LNA and o-L-oxy-LNA, small letters designate
sdegiatytaloegtd dfEc A Qe EsEd eNalesi gnat es ei ther an LNA
nucl eoti de anal ogue as defi ned above or a 15

WQ%QI’)'I( Hgl lleﬁ%}s c%? %na?e a S‘L A ?&eotﬁ'a anqggf %Ltgdsfrcgn B-D-oxy-LNA, B-

NN S deppros et
__@gﬂmzj@esbweétser@nﬂ-ﬁéPU%?Oﬂcpms'p%@raeﬂﬂne%!l@Wf ok or a
dqaldapdvtiad) dlitasdpe rs” ddidaatae b pe@phorodhigHudIO btagen neighbouring
nﬁﬁgﬂiﬁglﬂﬂﬁ&{eﬁﬂ;&ganﬁé&gﬁ Qhd f6sch kocimé §ates EtRer a e
phé)%:?naro hloa[é h{wg ora p nﬁ&h%}@ﬁ%&%rﬁ%@? t%s%% n%%BMGﬁW@!eoQId#}ILI\F

secon
eSS R @W¥§95A0n1n|stration The phar maceuti ca
conpositions of the present invention may be
THRdIFeh N, @6v@fkhiafd aightundiedspectifare\adusntaipesncionginetpath the
sp\éaﬁc;m and %@Lengés vams—zsﬂpaet f t’hé B a@mcnh&idd Qhd EoRfloRE Ghd the

utxc:—ﬁ C osutlorl %en%&her gnove Herkl)ce,m:hg Iﬁc?r%ﬁ’oggéng pefen[pe\é t(p I% the
ﬂ;;ngﬁhﬁem*b%?dz@hbma'@ 8%ae e Rstrerbly 3% B nfiaed fprfpe ermﬁgewa'

comgbritions dafined fitthes Bboye lnader | Phanmtareuticat edmpogition” enddiCerplhination
drlg¥CtHeddIIBging embodiments are further believed to fully represent the benefits of the

invention.

The disease referred to may be any of the ones defined further above, however preferably
selected from the group consisting of acute myelocytic leukemia, diffuse B-cell lymphoma,
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epi dermal , transdermal, ophthalmc and to nucous
menbr anes i ncludi ng vaginal and rectal delivery; or
~(d) parenteral Including Intravenous, Intraarterial,
subcut aneous, intraperttoneal or intranuscul ar
Injection or Infusion; or Intracranial, e.qg.,
Intrathecal or intraventricular, O 35 adm nistration.
In one enbodinent, the LNA ol I gonucleotide Is
adm ni stered Intravenous, intraperitoneal, orally,
topically or as a bolus Inj ettion or adninistered
directly into the target organ. It is currently
acle lyinpuegtid ibuiEmib 1@ paitSchndal) penoiandat, erisethyriradt sdncart ararvotbrectat
cah@r. DY intravenous 5 infusions or oral. Dosage Dosing
I s dependent on severity and responsiveness of t he
di sease state to be treated, and the course
In pReafptRaifent) the LA pLclepiidm anaiorspfre gelsrted Mk ory H“‘}n&rﬁ fhie-
LN end prDiaming-Liiar @ filog B-Bfoketiieandgrl-exydiNfi Ingertieer g LAhe
nultctieasiogicatar f-5-oreireved. Qptinmal dosi ng schedul es
can also 10 be assessed by neasurenents of drug in the
ofthe atl t or b t Opt i mum
I“B&ﬁ'é‘ oy e 2 ehr’?ow')rég' Jw"?’%@ef?’éﬁgo'{‘ i ‘%hes"égét ency of
O"QQﬁEI‘i‘%F’F‘QﬂJ}i‘Faéqt‘F‘ EeRNiag & 18, adprd? dr PYUCURf ean be
nué@tiﬁﬁsﬂﬂedumwar@hg@SMENﬁMWdthe &Ny eligenﬂtfcbewclmhes 3 total of

12Mig} dueh 8Lk, bA1MLN th paritulEBl4 ¢Fa 6 aluSleotldss/Q@NvRiciattide dataages.
Is from0.01 pg to 1 g per kg of body wei ght and may

0. 80 PR B e gy B s Dned b sy A

oligrppridobideoamprises & ésublgedquence isglertast fipm the g@ew/eqnafﬂnﬁﬁh%ﬁ?sm

Noﬁhe Bepnsie, v) 89, Letiest, 03, 140, né 1¢als, be, and 20.iimeeralar from
st SEO BSINDS.S, ) GE6, 17, BB aAdIh. GRAGRRAIIE] thensA

ohgg)guctléggdqu F%ﬁ:p‘gumg‘el:tgd FrJJrH 'trg%r uB c()ﬁslsﬁ %EQ F@h(‘)@v\é r§?4 5,

6. Bt Poth Thridel’glt LIy iR BR S,
consistingr of SFRQ B0 ws 2h® 4Pseds® %ot . Eyep mose preferablge g LNA
olidvebdieevdattomprisas tht lfe@:bjsegtencedEQUBND. 2l@se mostmeefdatiEl theg-NAO

ohdeRkiddBae iSHhe BorAsoull HitEEt® M2y, or 0.5 ng to 20 10
ng, per kg of body weight. Such doses may be gi ven

once dai l ut nore refera | ess r equent
In 3n eyep F%%'%Eé?m%é@!@"t 9f e fgfhﬁ'@? F%ta msgn aFp ﬁ@ﬁ'ﬁ%méy be 9
coriviinadtwith Ahecferegding theyromegpitipefurtbeyfpppriseyiat ieasipne faxang | nes
corfundRed fartist akive Nnded S nibmetpneindg” st cirthir debalip)l. rewrtjseler, the
webéﬁl%uo be¥lideh HdltaxRd EehpB@HARY ahdPtha DVA PRbAUCRSHdaLNAheOT Y,

oligpc))n%cleofic?e a:i\él't oiagnggon ﬁel) n@gld%?rm%s grgl ‘ﬁfén? ﬁaﬁwgé &%‘3 ‘1to 1: 25 For

thSBHAPB TRtk B PF 'fﬁ‘sﬁh'é‘?% MM e

mofeyecomniisen b itaxaAneiompoyndnder it possi ble to reduce the
dosage of the chenotherapeutic conpound or the LNA
fﬁ el &Hﬁbr@%‘ Er{:tllgyging:‘ht Mﬁe}léeﬁw Qria%fghﬂlxs GhichT &y bNDOmbined vgteh

the fregﬁgnzgeg'lefag re.-asg ne taxane CO oundS g furtl!;]e\‘gggvle gnde? a&m@!n§t?on

researc

drighior BiseeiRls) Sd RGP 4SNP D8 MV RGO Eotcs o
coruptates BrTBEiclMANE veishi guinbativesp thetexsneragmasendi@ ard the LNA
olidoREtdofidecratA MigbrinBiddide padoer By tbhjugRe)SadafinisBared/ii Wt the @G i N
SO.JIQQ Q%%l For the eighth aspect, it may be preferred if the at least one non-
nucleatide/non-polynucleotide molety comprises a taxane compound,
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and experinmental animals thereby facilitating
functional analysis of the target or an appraisal 36 0
of its usefulness as a target for therapeutic
Intervention. In diagnostics, the antisense
ol i gonucl eoti des may be used to detect and quantitate
Survivin expression in cell and tissues by Northern
blotting, in-situ hybridisation or simlar techniques.
For therapeutics, an animal _or ca human, suspected of
havi ng a di sease or di sor der 32whi ch can be treated by
nmodul ating 5 the expression of Survivin is treated by
Refeming testhebdfarermantionsedsiadibidit, the itg@mnudmpaind($e s1ay be present in
tHRGTR PRANER UM BmbdMiBn tdMRiBhd BB LA BligbhlRlkotlie QoH theebnfubfte).
Im%mga‘ﬁceorzhetvkﬁﬁé rjﬁ@(gbe%eﬁme@an@ ?ﬂgﬁ&ﬁkﬁgnmy 7Y a_nd rat
P Sleb i o e e T Deo SUSPECLET Ol tl B QL pbelon
olgPRITECYS (A B PUEONYFIeoB T A B, COUNEER PR TR
PreferblydR the range ofr \to i 35 Biereaginghn ithertarepe gprapound(s) may be
pebmpt Bapesatond pllariyaceuticpircopivsitiarc bdt cahpriging tHed 8 ioligonaateotidet (or
theQoRligat).an @is IRRERe, Bhe AirftehaabtBE:S &ripbifition and the second

pf@rk%&%lc@ﬁb&sﬁlgr?m% eca(ami Lc? hco, igntiypgrearlmljn%eﬁ/, LH%{
gt s i e :

expr.essi on
RBY o8 SRSl e
seaBetalt i ng said cells or tissue with an LNA

ol I gonucl eotide or a conjugate as defined herein, In

1R dvbiC st Alrther IMBEIRRRAEWhECAly HeQBRARdE WIRNhERr<daRd, IROLNA

' t | f Vi, i
olgEh el T ond o RIRERR) B Eornidl o ot el ) Bl
ABIUT LRIy tRsGHELS F%ﬁe'&mﬁ‘s&%%%”f‘gh@b\‘e\?%‘ag &ﬁ PH i Y8 FRogs of
4.878s% anehas anenic strengthcad AG-3040 i (seh alsqyrbaee for fuRhes dptaimabpite
thgeofery t h an LNA ol | gonucl eoti de or a conjugate as
defined herein, in particular a pharmaceuti cal
S HPIE Qb A UEELNE BT S dPEE SN PENE o
expression D AU At By FHEre TR ' prefera Py t he
nusigpRide(ronPolyrHigotide Folgby ampTET @ ERXMEEP™BI " he present
I nvention relates to a nethod of inducing cell
apoptosis conprising contacting the cell or RNA from
Kitshe cell with a pharmaceutical conposition as defined
herei n, whereby cell apoptosis is induced. The
ThepeU46ALIIBNtRR alBPEHBYIQS ivridlBNitsiBeriiln the hieBical @eathBnt\or ¥ @atient
in hB& dhidyction may be provoked in a cellular assay or
wthin a tissue sanple or wthin the |[iving manmal .
25 A further aspect of the present invention relates
Intope ¥arignh He it edmAsises\Acsst isely! for combiatidnitpatmesay, | &l tegatment with
anNaloliopnddotide{oc@niogadts thagof) amt @etor mgretth@nc@ipowtds.RNA
fromthe cell with a pharmaceutical conposition as
defin her ei n [ el |.ul roljferation is
Heﬂrgeéeer'ﬁr'tg' e'asr(')Fsnggﬂéglga%?%ﬁg'venlﬂgne'\%[?ﬁe?it%%k’g%mlp é%iglfct i on of
proliferation may be in vitro or in vivo. The
(ap2 Breemmpenenn@ytabping otkoeTanconiniacteié salitign desesefypn ONA Wi t hi n
oligoriutiédtid€ as@npl e or within the living mammal. 37 0
EXPERI MENTALS A currently preferred exanple of the LNA

| i | eoti d fined herein_ | L
5] RSB ERe) P bl Ry s amspee
compPYRe%ir at e t he surprisingly good

wherein said LNA oligonucleotide having a total of 12-20 nucleotides/LNA nucleotide
analogues and comprising the following (sub)sequence:
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properties of this LNA oligonucleotide, but it is
bel i eved that other LNA oligonucleotides 5 conprising
(or having) the sequence SEQID NO 1 or SEQ ID NO 28
have simlarly interesting properties. Exanple 1.
Monomer synthesis The LNA nononer buil di ng bl ocks and
derivatives thereof were prepared foll ow ng published
procedures and references cited therein, see: 10 WO
03/095467 Al D. S. Pedersen, C Rosenbohm T. Koch
(2002) Preparation of LNA Pﬁ%sphoranidites, Synt hesi s
6, 802-808. M D. Sorensen, L. Kvxrno, T. Bryld, A E
5- (Ml ERS TRALECa NQ I e () (053’ (GBQIENG. 28R.  Herdewi jn, 3.
Wengel (2002) a-L-rlbo-configured Locked Nucleic Acid

ot _ . . .
pretfaply i) o ol B SR koo R ULEREL poRfcs dna B S
follpwinggyb)BIRF¥si s of Novel Bicyclo[2. 2. 1)

Ri bonucl eosi des: 2'-Am no- and 2'-Thl o- LNA Mononeric

5" e Meosd rtesa .ol e ER G- Eher 1DIO8) 63, 6078-6079. C.
Rosenbohm S. M Christensen, M D, Sorensen, D. S.

Pedersen,. L. E. lLarsen, J. ngel T, ch. (.20
s e e desmai g SR pygkond i sp e o (pccn L, B
D-tigp-biNA [B-D-BHIBAMLNA andgs5oygdA, strl qtersalesignaig dspynudectifies
unde2BO@isighated diercm LUA nickidtiqelapalapd abidefined soreireh) .
deo%’ﬁﬂ:t:l@&@é,%uﬁ&:ﬂdt e dgs'lgnat_-EBia thsMro_ﬂhcyam&: i bamderSndidabdiyihg
nuc%@la%g‘lu@@ nLPcﬂgﬁc{%rﬁQEl@dﬁkg lah ES st M @Siy Saréh eithed @ 582.

a e 2. onycl eot 1 de nt hesr s .1 gonucl.egt.ides
oo PERLSHR Tk ST 5 BRprteroagecpriEk RArUes e B PR E g °5
nucieatidegpriepues an8900/ MOSS synt hesi zer (Multiple
ol i gonucl eoti de synthesis ,System) at 1 pnol or 15
whé&apthe méfé;m%ﬁd BetwdeR fihd aafeegtmnéeaaérﬁ CS?;BHiJh@ﬁloﬁe ai]muef!saf&he
i go Pi s
secirky et S R B8 e s o o e U P t e
compgnengis B&“?eﬁfﬁoﬁ"gmétfaeﬂﬁ/s?rammni a for 1-2 hours at
roomtenperature, and further deprotected for 4 hours
whaéin filz iectablaoiltion3Bsea lof e DNKCHigaiucidaile wan@isgal buffer fod kdeping

the pA Yrfthe ?an@@&’slﬁa-éﬂ?,%d R ARUdRlc strBhdiebr JohRod ARDIRAY pra:érr%ch e
- Qf al_j: I
el Wt AR B3G50 b oPETRanT b ERR, oY
strepgip OFEIP-200 - B (1B ProE8ye0 FIRPoA 50 BUPT B POTRETmIne s
pH of &t GaB.P and Fr iepesteenpth ot BO-25SAEOM-NA- sol i d support: 5
Preparati on of the LNA sucdnyl henl ester
A simhitar @ Q&Mﬁr%in-i iasze%&asae-df mmg&mEle&lﬁg%JQm-rﬁéé&lhgﬁ&w

[l e & of t\(;.\é;iggesnfi?n? 'n)ut?\@l? ?z%taglﬁ% sol ved

oAy (e e corleef B

tenperature overnight. After extractions with NaH2PO4
It sBoulti Heluptieréiodsl, thatthe mirdtabie salgsiof Uses ot theL Ny afjagmiudedtids eor
conji@ste of AN NARNgoriidicRBde Mt B naAYREMEFoNDSIPAIIebtide thidiegd aAdd
the @a\{tgr&ogoﬁnhﬁﬂds Jr@f@ragﬁ me%tdgﬁneﬁi Elpthé/raaﬁab\)é%nH@SPharmaceutlcal

composition” and “Combination drug”, respectively.

If the pharmaceutical composition in liquid form is under risk of being subjected to conditions
which will compromise the stabliity of the LNA oligonucieotide, it may be preferred to produce
the finished product containing the LNA oligonuclectide In a solid form; e.g. as a freeze dried
material, and store the product is such solid form. The product may then be reconstituted
(e.g. dissolved or suspended) prior to administration,
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10 obtained in 95%yield and was used w t hout any
further purification. Preparation of the LNA-sum The
above prepared hem ester derivative (90 pnol) was

di ssolved in a m ni rum anmount of DM, DI EA and pyBOP
(90 pnmol) were added and m xed together for 1 mn.
This pre- activated m xture was conbi ned with LCAA- CPG
(500 A, 80-120 nmesh size, 300 ng) In a 15 nanual

synt hesi zer and stirred. After 1¢5 hours at room
tenperature, the support was 34filtered off and washed
with DMVF, DCM and McOH. After drying, the |oading was
HERE oF tahth @i dssecher thelinyERBdrf rglatles & KitoemBtiaman, Dor cas
J.S. Brown. Modern machi ne- ai ded net hods of

e0 I eot.i . Eckst el n,
(ag& ﬂ?ng "dY‘T“S Qat‘l Tebth la‘ Hga"ﬁ%f eﬂﬁds R SOH%EMR angr acti cal
Appr oach. Oxfor d. I RL Press, 1991: 13-14). 20
(H3lacegad copporght tdntirdid seleec a bufter shiutinée.q; buffdredrgling) adapted
fap ReRhtichTe Ji dissiufid & aspedelohes)said Swmfghykleéi(db,Zp}éferemy said
bJﬁng’dllEM@Hé}%tdﬂML fheggrog%rsh%% g*%}ﬂioﬂl&t@%@ﬁﬁ%o@%M

using a solution prot ect ed
anfdite In acetonitrile and DCl (4,5-di cyanoi m dazoi e)
wherelp g3id B dliganudeqtide paying)a tetgl of 32129 a'tdﬂﬂt'des Nenydepileat i on
anatogCesrand ethpaisibg thg fallswving (suigsdaheme: chl oride (0.01 Min
acetonitrile:pyridine 10%. 25 The rest of the

J " ( Iy ¢ or
Séﬁa%gg'g’u%é%”?‘a}éggﬁf%?ﬁ%é@@’ %ﬁ!eslséé 6#@?‘225‘21 provi ded by
the supplier was conveniently optimsed. 39 0

pieferdblyi hevibd Diotahpf TRF2CHRCIENIISHINATCledide pralpg M and cqmppiging the

follviigy (sub)shldmtdd Buf fers: 0.1 M anmoni um acetate pH 8
and acetonltrile 5 Abbreviations DMI: D nethoxytrttyl

w4, 5- Di cyanoj. 4-Dinmethyl a mn
s%ﬁ"%&sﬁ*n% tﬁcﬁ%ﬁ" g]ﬁ%?]? S BIBE 1o v
Dl et hyl f ormam de THF: Tetrahydrofurane D EA
whérbln ddpitsl Otrecsiebigriang dralAmacléBOmMalogue selected from B-D-oxy-LNA, B-
DBRBLQA BLREANSLRA Yhd SXBxy-INAS sRdINEtetkd dbbiiatdd asRIMOEdIER,
HiAd bl QR RRNARANALRA nBeot BEMZRY e ol QernbiabolSGRUL YT Yl @
deoxynucleotide, subscript “s” designates a phosphorothioate link between neighbouring
nixcleotides/LNA nucleotide analogues, and subscript “x” desighates either a
phosphorothioate link or a phosphorodiester link betwaen neighbouring nucleotides/LNA

nucleotide analogues.

The above-mentioned kits preferably also include a written guideline for combining the first
and second components.

Administration

The pharmaceutical compositions of the present invention may be administered in a number
of ways depending upon whether local or systemic treatment is desired and upon the area to
be treated, Administration may be (2) oral (b) pulmonary, e.g., by inhalation or insufflation
of powders or aerosols, including by nebulizer; intratracheal, intranasal, (¢) topical including
epldermal, transdermal, ophthalmic and to mucous membranes including vaginal and rectal
delivery; or {d) parenteral including intravenous, intraarterial, subcutaneous, intraperitoneal
or intramuscular injection or infusion; or intracranial, e.g., intrathecal or intraventricular,
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Exanpl e 3: Design of the LNA oligonucleotide Table 2
- LNA Ol gonucieotides SEQ I D NO Sequence and design
designs 1 5 -NaLTz E-~, cAsast Cs4as49s9cMeC A ~G'c-3" 2
S - MCsTsM sAast scca. ¥9s9s" CsAsG6ce-3" 4-8-3-1 Reduci ng
t he anmount of phosphorothloate |inks 3 51-
CAa, %¢cas4gs96 CAG C-3' 4-8-3-1 4 51-
eCAsas4CSCSast sgsgs eCAGe-3' 4-8-3-1 Reducing the
amount of LNA nononers units 6 &~ MCTs
sCsAsast C6Cast 9gs eC. Ag, c-3'3°4-8-2-2 6 5'-CTs C, AAast
ccaa4gs9s CsAsGsc-3' 1-3-8-3-1 Reducing the anmount of
adpihespivar miché aaticainient kis: Lan dlidohifclastieosradnsnistevied mtréveBous,
intr2 neglll&%%; LA or &5ISolus 6 &F addhfBtededZir8etly in to the
ta T CsCsat g, gs Gsc-3' 1-3-8-3-1 95 - a
ACs CBat gs9s OCAgc-3' 4-8-2-2 10 51-e eCAyastccAr
ast, 9sgs eCAGC-3" 1-3-8-3-1 LNA oligonucl eotides
It isgwrteaﬂmbdig/ed)tf@t hrimoptcanpepriatepdmingstrptiorsform iEHY éngravenous
inf@ignd &f draabt 6CSC 1abt 69f 96 CsAsGaC'3' 4-8-3-1 12 5
eC6Ts CsAaastsCs4ast s9s9s"(r)CsAsGsc-3' 4-8-3-1 13 5
="eCo r eCsAeat c c asts9e9"eCACGsc-3' 4-8-3-1 14 5' -
poSdgd CAsat gcsasts99s CAGe-3' 4-8-3-1 1s 5' - 6CesTs
eCsAast scsC, estsgsgSSM ca Ag c-3'" 4-8-2-2 16 5 -CsTils
ecosAsast scsesast s Gsc- 3!
Do A0 ASBOIRCRT PLTDIR SERYEN EReR S Fresefiegiar 5 1% pba 3¢
theeOABa PidRekreasldveg SoTAISE! doys o %vga‘snorths'l@ unill a cure Is
effedtztile CAratutias e stheddgase’ s @etBéved) -CPtiRal Aosischidules can also
be @{<8588 ACRLR@ERSRIS Rl HreDodylor dreraitent or ByaliebRRCB S Kers.
ol i gonucl eot i des 21 TsGsTCGcs4ast st cst s9st sgsl 4AsTsT
4-10-4 22 5'-Gs, &@AAs eCsasgststs AtTT
Pt gospass gy 51y GEPBRBRRTISE LD S BB A A LGRSt
Gererglydit CQMQWMﬁsﬂPM%MéWWEde%WS 1
anidfal Aéiels. 19 96:SekR,Sdb4dgs isbmi ageaﬁgmtm pe? Bg of body weight, and may be
glvgﬁ&tm ,g\ﬁéeﬁ GESERy 8 Y262 or &én b¥te every 2 to 10 years or by
con%nuous %?us on ?04'} ours épat% sgve?a%o&hs The repetition rates for dosing can be
estimated based on measured residence times and concentrations of the drug in bodily fiuids

or tissues. Following successful treatment, it may be desirable to have the patient undergo

maintenance therapy to prevent the recurrence of the disease state. It is currently believed

that the most relevant doses are 0.01 mg to 100 mg, such as 0.1 mg to 40 mg, or 0.5 mg to
10 mg, per kg of body weight. Such doses may be given once daily, but more preferably less
frequent, e.g. 1-3 times per week, for a period of 1-4 weeks. Maintenance therapy may be
continued, e.g. 1-4 times per month or even less frequent such 1-10 times per year.

Without belng bound to any particular theory, it Is envisaged that the combined effect (and
potentially synergistic effect) of a chemotherapeutic compound and an LNA oligonucleotide
according to the inventlon will render It possible to reduce the dosage of the
chemotherapeutic compound or the LNA cligonucleotide, or both.

Further uses

The LNA oligonucleotides of the present invention can also be utilized for as research
reagents for diagnostics, therapeutics and prophylaxis. In research, the antisense LNA
oligonucleotides may be used to specifically inhibit the synthesis of Survivin protein in cells
and experimental animals thereby facilitating functional analysis of the target or an appraisal
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28 $' -{ e~~-c){Tz) sCxA-stsCsCsasts9s9s eCxA (G
)(O)-3 0 41 In Table 2, capital letters (w thout
superscript) designate a O D oxy-LNA nucl eoti de

anal ogue (P-D-oxy-LNA); superscript "a" after a
capital letter (e.g. G, however, denote that the LNA
nucl eoti de anal ogue |Is an a-L-LNA nucl eoti de anal ogue
(o-L-oxy-LNA), small letters designate 5 a

deoxynucl eoti de, subscript "s" dgsignates a

phosphorot hl oate Iink bet weert®nel ghbouri ng

nucl eoti des/ LNA nucl eoti de anal ogues, and no subscri pt
obies usereinesa @é g kubget: for BgrapéLtic intdtdntles il dignpaticd, et antiense
oRJARISRBURS nlPBé GRAIERLA FAQBIHROROSUESH 8XprdskibiKin ¢l dnd tissues
b thop‘rihcér SRR R s ﬁ%b%déétgﬁ ép¥¢ﬂﬂagt%gg.: Forlt &= GRIROUN G fmal
Nere desi ned}o arge ITferent regiaons of the
R PSR A TR * dsar, Ot SR BUIBNIeE RS P B A AL Bacuiating
the@xprBssioR obUEYs [sdreatad ibedminigreriagapUsEnsE S VA oligenygspiides in
addb@snte otk riis iofeftioneasur enent of nelting tenperature
(Tm of the conpounds: A 3 pMsolution of SEQ | D NO.

iR Y S BN o

hYreany Rifse LR S RIINE SpPRIter NS 6° &P/ coriten PR VB H

expré@siamof Burvdin kg sdministering o therapeiidalivlor prarhylagtisallyRffpctive amount

off €@ dt inGriepetha bblisense TR oliftawkoticheordailg@xeswas t hen
determ ned by increasing the tenperature 1 Cnmn. from

25 t0.9 . The . T. f. SEQ | » 2 i h i h
TR pfetchHyties pibSiade:a Banodzimoitiohy theudrBesB 8 ELriatla lEpe or
tigger, the Pothed RERNS9FORBTER S cellhel tarusiith pp 9“%?“9%&&/? deeya
cdnfdighi@.as BefiapdineBHQ) i1 @riidar 2 pthamadautitalrromprsitinbassdefipdderaip, so

that kxipeeasn ¢f suRin(isTacdnkea, MB)) at 37C at different
time aliquots: 0, 1, 2, 4, 24, 48 and 96 hours.

A
rcially. availabl e | adder also IL.ncluded .(1
e Rk e L
a pngefsiiseass compiisipp cotrchiadae senesr RNA TP thegenthaniligt  of
olgniickehts@r & compaateds defined fargmtin priddui € plecnatedticplrcepdstsian
aLdinddhetelS WBEheyheAdyxprEsich is ADdWREd. Bhe/gend is pRIFdratiype Survivin
ovided that the target nucleic acid is present at

nmeasur abl e | evels. Target can be expressed

endogenously or by transient or stable transfection of
A BirihgioRspest ﬁégﬂpm%neoww relaties|torA faptaedof BEpdne cehapoptosis
copppsiasenaning ehvedell of RNASrogethe paliottibi acohammiadeubeehcdpwosition as
derifeH Aefdil, WhetebyedelTh i ebsiH il imBlced Be 1GataMEAloLapoptals IBEEdin vitro

ordh Go. QYRS mww%%@e@gygcéﬁ% 2By Witk € BSKe sample or

rotection assays owng cell 0O 42 types are
W@F%WF@@BQ TP i ustrati ve purposes, but other cell

types can be routinely used, provided that the target
A fuBthend@apeesafelik presehttiavesiinlrelbtgp® achaB@inf preventing or reducing

cellular proliferation comprising contacting the cell or RNA from the cell with a pharmaceutical
composition as defined herein, whereby cellular proliferation is prevented or reduced. The
prevention or reduction of proliferation may be in vitro or in vivo. The prevention may be
done on a celiular assay or within a tissue sample or within the living mammal.
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Cells were cultured in the appropriate nmedi um as

descri bed bel ow and mai ntai ned at 37C at 95-98%

hum dity and 5% CO2. Cells were routinely passaged 2-3

times weekly. 5 15PC3: The human prostate cancer cell

i ne 15PC3 was kindly donated by Dr. F. Baas,

Neur ozi ntul gen Laboratory, AMC, The Net herl ands and

was cultured in DVEM (Sigma) + 10% fetal bovine serum

(FBS) + Qutamax | + gentam gj no PC3: The hunan

prostate cancer cell |ine PC3 was purchased from ATCC

and was cultured In F12 Coon's with glutam ne (G bco)
EXRERIMERTABE + gentamicin. 10 518A2: The human nel anona

cancer cell line 518A2 was ki ndly donated by Dr. B.

A clnﬁ*@nct@%referég %I(é heqm%ﬁéo @ées %@& Rénfin 1sl¥pé ﬁ@b‘u' ar

EF col ogy,
oI ‘2 R 5o Sl o et FRRER 801
properfigapftids EfA qﬂgqnuﬁeotidgéqu”ﬁs @F’BS?d thateother Mtgq}nuﬁeotldes
coypristna Iiertieving) Exeosepliepce/SEQIIN NOL & POSERDIRNOC. 28 haatsimilaty Wi t h
inta8dting prAg&ti&l | gonucl eotide 15 Cell culturing and
transfections: 15PC3 cells were seeded In 12-well
pl ates and grown for two days at 37C (5% CO |In DVEM
ExSrhA0] -0iRah &y Whidt 10% FBS, d utamax | and Gentami cin,
Wien the cells were 60-70% confl uent, they wer e
transfected in duplicates with differe
The PHBePMat f4dHeg ‘BJ?C“E)F‘Idg"GHY?HYGécS?"F%Pé gerf@refared Slowifg PHLRY
pracedorsls @ud referaneesZOO0thered, 199/ M ).  Transfecti ons were
carried out essentially as described by Dean et al.
wd &Ibae HC 269: 16416 20 16424). In short, cells were
I ncubated for 10 min.. wth Lipofectam ne In Optl MEM
followed by addition of oligonucleotide to a total
D. ledereenof- RYsenbpim.{Tr Kors (2002) Ropparation pfdNA Resphoraspigites. 4
Syhtagis®, 8a2Re®8t r ansf ecti on m x was renoved, cells were
washed and grown at 37C for approximately 20 hours

ENB:aN2! X815 10825 E2IGHLS: BAONEINGAALYElss) 1

a pr’o rrate

ok Sy o s s %c\ge(z%'-ﬁéz St
anq RyoRgrties,d- fmd@em Bxx rid¢t4164261%- RNA and cONA synt hesi s
Total RNA Isolation Total RNA was isol ated using

s. BN%E)’R Lk, Klweng9<aﬁeﬁ§mth€§é Jofmo\m BRy WS h e RNl B BBS:

, S I th
2-Affaft s B detnt E e lee A hey 8, Bl
wel | s. Af ter a few mnutes, the san‘pl es were processed
C. ersortpitnriy M: Shstanedna ¥t Rirsgrensen, P tPedecsen.dnE. Lafeen, gt Wengel,
T. Edch E00B) Sy RhERSdr 3/~ drhihS LNAS & haud ehratatyt DS BiISmaachepe L f a35+688!
D. 8 Feldse koG (2803) Rﬁé{&;héseof Tﬁ@&%&é& R&c?e?teAclﬁb tSyﬁ&Sé%f S 'tH%Qz -

nggmﬁs.aaﬂmvyawsgf SRk S S

and m xed with O 2 pl poly (dT)12_,8 (0.5 pg/pt) (Llfe

%fnol 008 ‘ges dNTP m x (5 rrMeach) 2 pl lox RT
lig 1’6?’5 ﬁ‘ifardm RNase Inhibitor (33 units/m,

Amer sham

Oligonucleotides were synthesized using the phosphoramidite approach on an Expedite
8900/MOSS synthesizer (Multiple Oligonucleotide Synthesis System) at 1 amol or 15 pumol
scale, For larger scale synthesis an Akta Oligo Pilot was used. At the end of the synthesis
{DMT-o0n), the oligonucleotides were cleaved from the solid support using aqueous ammeonia
for 1-2 hours at room temperature, and further deprotected for 4 hours at 65°C. The
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and 1 pi Oml Script Reverse Transcriptase foll owed by
I ncubation at 37C for 60 mn. and heat inactivation
at 93C for 5 mn. 10 Exanple 9: In vitro nodel:

Anal ysis of Qigonucleotide Inhibition of Survivin,
Bcl-2 or Survivin splice variant expression by

Real -tinme PCR To determ ne the relative Survivin nRNA
| evel in oligonucleotide treated and untreated cells,
the generated cDNA was used |n cuantitative PCR

anal ysi s using an (Cycler frdf Bl oRad. The cDNA was
diluted 5-fold and 8 pl was m xed with 52 pi Taqman
ofpoalzotides et purifiied O revaris@ipiage AML.C3RP-PRLCRIAE thel ramoval of the
DidPdub [tAd diYehuBESRdSIRRE MiaXackdRbaddy AERPR, MR.$HPES, ahd ¥GE and the

1 mer m X

B 8RR ol B o o B0 PR Rl
N029),, flnal 0.9 pM Reverse priner:

_‘ o CICAGT (SEQ ID NO:30), final 0.6 pM

“tagm Be? FAM CGAGGCTGRCTTCATCCACTGOC- TAVRA
(SEQIDN031) flnal 0.1 pM and 19 pl H20. The 60
Prepargtion of e mswl hemiespey wel |s (96 well plates) with
25 pl 20 in each well. For human Sci-2 the PCR pri mer s

sU&! !bﬂT-sf Ryl QNPMAB%r W%E%ﬂ%%@%%

il i S S i .

AftgrientEc %W&%Hfﬂz BhMIPH 5.5 (%) 3pd SRR (1), Brefrgenic Spey 1
fuN@er c@ia() wighraohhydnais RERO0p filkdved and svapbrateflATfle hemiester derivative was
oekindda] S¥eAGAAGAT WESAREd (itholddiRArther duifiddBbn. CONCeENt rat i on
In the assay; 0.1 pM (SEQ ID 25 NO 34) . For
Survivin splice variant PCR the follow ng prinmers and
bl RA Lf @it RS oMkt € used. Splice variant 1 (Full)
Forvvard prinmer 5" -GECCGAGCCTGECTTCAT-3" (SEQ I D NO
PP%T Final concentration in the assay O, G'E) Rever se
T bR Prapared hemiester dATYEFYE? EFANT MRz slisolvedip e mi MBUREGMeYE °f
DYIF, [jIFfaand ERRPAR rael) werejadded fapd mgstavgﬁhﬁml migpThisgaee-
advigatechmixture a2 Bymbherdwathd CpA-CP@ (508 A, 80-120 mesh size, 300 mg) in a
W%J@Thﬁer 1( SRk aprm t&ﬁﬁerétun% ! trﬂ@ Eupport was
PR By é&%éiﬁ‘%ﬁ vfég Rapmined
todbsré ¥RPYHErOIM '?f oW é’“ﬁ%é%}'? '“ '%aﬁi" ?t%ﬁﬁ‘f of3
oligpder gy by eieotideisypthiesie An:g . Eck : SOYUTFEA
PrhdBcBpB&ech.(OxFardaRL Bresy eIsLl a{-mn in the assay 0, 3pM

Reverse priner5' - ATTGIr GGTTTCCTTTGCATG 3" (SEQ ID
N038) ( Fi naI concentration in the assay 0,3pM. O

S A CACTGCCCCACTGAGAACGAGCCAGACT TAMRA- 3' (SEQ ID

cen n.l ssa The
T PR RIS AR oS TR ST Bt TR RRE o e
phosrhaiEsiite) IsTperigpiadelyiusiag a Agjutiop 45 q-hMC&the 1S rpé°tected
angdispmp@toniohe artd Tl ¢4 Bralipyaroing d@ARDiHaceRING lEB250Meas artiviated
TH ShidIgHoR isRthred Sut @@ iehPRMthalOgItAte @B inEagfRAle: dyfidhie 10%).
TraRRL | fQ:ﬁie .%Eé&ﬁéé%ketﬂ& ol %\;p%f%fllgld QP&@ rﬁllalg%d% Qynthesis. Th

ructi o utions o
Pr%tmf\meéﬁ%tbhE@.Sg%v&ewa&%w e
(expressing both Survivin and GAPDH), was used to
prepare standard curves for the



10

15

assays. The PCR programwas as follows: 50C for 2
mn., 95C for 10 mn, followed by 40 cycles of 95C 15
sec., 60C 1 mn. Relative quantities of Survivin nRNA
were determ ned 10 fromthe cal cul ated threshold cycle
using the i Cycler iQ Real Tine Detection System
software. See Figures 68, 6C, 9 and 2C. Exanple 10:
In vitro anal ysis: Western bl ot analysis of Survivin
protein levels Wstern blotting: The in vitro effect
of Survivin oiigoes on survi¥in protein levels in
transfected cells was 15 determ ned by Western
pulBlcatidnibp@pr-HEled: | s were harvested and |ysed In 50 mV
Tris-HCI pH 6.8, 10% gl ycerol, 2.5% SDS, 5 nM DTT and
cm6 Murea s pl emented with protease Inhibitor cocktail
fﬁobhe).nfo 8l protein concentrations were neasured
Flofydpthy & BéR"protein assay kit (Pierce). 50 pg total
Buffgreit ei 9. \WAemmprivm eretate ol $@®I acetppite gel s | n MOPS buf f er
and bl otted onto a PVDF nmenbranes according to 20
ture's Instructions (Invitrogen). After
Ab%e%%%ﬁght i ncubation in blocking buffer (PBS-T
suppl enented with 5% 1 ow fat m |k powder), the
DM¥embr arégetigytd@yl ncubat ed overnight with 1:500
pctdi | ut | eys-Dityapodniedoenal anti - Survivin anti body Novus
pMaPR0- 204 dipkthpveeopgddine hour incubation with 1:1000

[luti i:Bcl (DAKO . Menbranes were then
DcﬁhcubaggaB&F%ﬁgﬁ%Fcondary anti bodies (either 1:1000

DMBi | ut e X TEEVEERMGat ed secondary anti bodi es from DAKO
THR5 or ARtrahw#Piugat ed anti bodies from Invitrogen) and
DIERuT Vi Vinpv-aisopriylethylamine vi sual i zed using a chronogenic
pyBOPUN O Gl R oA -Hidky-£dstpyirbiiad@SRdspAdniin Kdxentoioghdsptete ens
pz:ECL” d%éﬁgﬁion kit - (Amershan). See Figure 2A. Exanple
11: In_vitfo analysis; ELISA analysis of Survivin
Uy ot e ASPEYE s Harvested cells were |ysed and Survivin
was assayed using R& Systens Human Survivin 30 DuoSet
| C ELI SA (Catal og # DYC647), according to the
~recommendation of the manufacture. See Figure 2B. O
45 Exanple 12: In vitro analysis; Misense Inhibition
of Human Survivin Expression using antisense
ol i gonucl eot (des In accordance with the present
i nvention, a series of oligonucleotides were designed
to target different regions of the human Survivin
RNA, using published sequences (GenBank accession 5
nunmber NM 001168). See Table 2 - LNA oligonucl eoti des.
LNA ol I gonucl eoti des were eval uated for their
potential to knockdown Survivin mRNA in 1SPC3 cells.
The data are presented as percentage down-regul ation
relative to nock transfected cells. Transcript steady
state was nonitored by Real -tine PCR and normalised to
the GAPDH transcript steady state, see Table 3. Note
that all LNA C are 5-nethyl - Cytosi ne.



10 Table 3 digo digo, ICo [pl43 ,C (nM 4 8-3-1 4
8 des~gn design SEQ D NO. 23 2.5 (0.5) ,, .... ,,..
6.2 (1.6) SEQID NO 2 2.9 (0:4) 4.8 (0.3)
Experinments were carried out at |east three. tines.
Nunmbers I n brackets are standard deviations. 0 46
Exanpl e 13; Apoptosis induction and proliferation
inhibition by anti sense LNA ol | gonudeoti des Cul turing
of cells: 15PC3 was cul tured | n°DVEM (Si gna)
contai ning 10% fetal bovine #rum dutamax | and
gentamcin at 37C, 95% hum dity and 5% C02. The
Exaripld 32 Desigreof thenomwiigoebdiectide | | ne HeLa were cultured in
MEM ( Si gnma) containing 10%fetal bovine serum

a tamcin at 37C, 95% hum dity and 5%
%55 del?ﬁm%aggg 60-.70% conf | uency, the cel I)/s wer e

t$ERHO Nt ed %@“ﬁ'&"%ﬁnﬂgf’ﬂﬁ ani ne_2000 (5 g/nj). 9esians
Measur enent B GtTEAe.tEasba.0X CAG.cCt | vity 15PC3 cel |s

Wsmmmwc.gei 'S per_ el lz-4- B

Q0 el

IﬁeF L:nggtbeﬂo t ‘scso thigate lin ) 5
dhce in pr@m%@’*@%ﬁ%@#ééﬁ%@ﬁed by additi on %¥3-12

pd Opti MEM W%&ggﬁassgmGM'pof ect am ne2D0G-§-31
e acmgwamw FETRL Rt ex 0T ~7 T T berore

J st Refh ) 1 110
rfvl to 100 nM-cAF tCekastidcstalitkS  ofs%TEat nent, cells 1v9e?é 1
Vlaslne@ tﬂdhn@ﬂhddVEhA fmﬂl?ri@émnks DMEI\ME»nmt alitdl Ng serum
9 1 é_grue tTEat ITEIII. (4t§ 2_:2

nari od lLndi r-g'l- ad

|., ISR uu ™o oot \1\:3" _3-1

éqw i brat eb 16 r%‘b?ﬁs%"@?sa%ﬂcé” for 15 min. 100-924f
toe hi ghly ssa—n%?ctﬁasag\g:s@ag;ﬁseac{e{ﬂ G oTM Reagent 1-3-8-3-1

eotithes ¢ &ﬁfﬁﬁd-‘f—l.ﬂ*hﬁbrﬁ‘é%di@e cer s —amd—the

A@cent Inst rﬁmé:ﬁts saét;FH?é‘rtﬁt? Cﬁ%‘s‘if"s?errs) The
liaCi ferase a&:—t‘ﬁ T’VALS&W“@@A‘%;R(%I ative L| ghts -3-1

Becel . Ca_pa%ésﬁ?)?e‘?'sﬁg&é&f‘sﬁ%ﬁﬁe 81 €1fe_apoptoti c
Agsponse m§'matmmsms “¢felalre®’ i ng transf actzd
sgsts Ceists £ Ed-3' aur ospor | nes-g-3-1

4-8-2-2
20 ’-cT*’-mC“A“,astscscsast,gsg,“"C“A“G"C-S' T 1-3-8-3-1
References oligonucleotides
21 TG sGeCoteBstot ot OateOs AR T o T " 4-10-4
22 57 Gy B A, e 3,0 s s 0B 8s P oA ToC-3' 4-8-3-1
23 "B CoAG ot G:TsBtaTs8:3: G Cq CA-3' 4-8-4
24 Ml G CoAsGsBototsAssB:8sPs Ce °Cat 4-8-3-1
25 te0:ts0sCsTackstCatagstag:asa,tst
26 | HeC T oCsCsCe250:Cs0t:g:Cad Ce °Cea
27 AgC,Ce0:Cest:9:C0eB:CsCs O ToC

28 5= (M) (o) PO AALCCrBsta0: 05 *Cror G)(C) -3
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25 cells served as positive controls (see Figures 3,
6A and Table 4 plus Exanple 21). 0 47 Table 4 -
Caspase 3/7 neasurenent of transfetced cells 24 hours
after transfection of 1SPC3 cells Caspase. 3/7 assay.
O i gonudeoti de Fold induction of apoptosls Fold

I nduction SEQID NO 2 3.5 x (24 hours, 5 nM SEQ ID
NO, 24 1.5 x Maximuminduction SEQID NO 2 6.9 x (25
nM 48 hours) Fol d- |nduct|qﬂ (€onc., tinme) SEQ ID NO
24 3.1 x (100 nM 48 hours) “Annexin V-FITC fl ow
cytonetrv analysis 0.4 x 106 HeLa cells were seeded In
T25 flasks one day prior to transfection, On the day
of 5 transfection, the cells were washed once In 37C

0
In%% iv%ﬁlt%lqétge 7 &Xs@p@@f@tt%ﬁ?xai g‘ ‘& -rl].%)fuécrwg&ée alogue
(B Py AN PRPSRFIRL B B 1 GPSYlefien 0.0 OPEvRr ety Barhe N e
nugipdtigoanalobesds pried-LYA nuglestide analogsie (EQKY-BNAY, S| dtters designate
a deOXyaedbtidt sLbBcripf “s5ddalghates a ghbsphdothidaielink bemashaeibiaeiuring
nuaé‘dnh&/:.%ﬁrn\&&&ﬂaéar%a&Js Odnd nAEEb@Erlpﬂbéﬂ@é%&ei@f\bohnﬁr@at ment

nucleotidesé&_gﬁ gcl%? gn%lo u& f?og o?’ d@teFIWK.tM{L‘RIArEEdl um
? A onu % $
maDerma P SANSEBNSS L e G e S, SR e g of
thejeyman BuviyioiNadusing thepulifirherseayricsrdGHbenk aceRde NUmMbPBS,
nM)o@1188)106 cel | s were I ncubated with 5 Id Annexin
V-FI TC and 10 pl propidium iodide (PI- 10 ng/m) and
i ncubated for 15 mn at roomtenperature in the dark

Exhisiatdairemedt ot mansfected cells with purified
reconbinant Annexin V prior to adding Annexin V-FI TC

ed t o, denonst ec it ect i\
Megrost @ FURlRy KT PoRRP B Bt tﬁ%m“"?iﬁ”y 'Sy 8y Seodhne.
2 ipaQ mMeeding pliagpiste/ $00 Y Noft &1 o EBTA &M S Savasimped e fts ol |
corfiferaenE-DIYAIRRA 2 )M IVEGIs M rsediem bhosithaisy WPinfMe N/ Rniy FRIGY, e 7.0
at 6@Idssr UfHhitg ahdBoWddSo 268 Byrobse lén’&e:\b&ﬁ‘e TeE€E & dhd duplax was

e?. l-nﬁi)(ed% Ir&:%ggpg e lténﬁaen%ﬁfre J(r)\i{lloggrg IQEE’]‘EO [Sﬁl\/gf\:/l V?‘h g' gtla%quD

FF&S“?”“'F&QQ?Zgl?%W '%%e next day cells were washed
once in prewarned Optl MEM fol | owed by addition of 72

t 1 VEM cont ai ni n /m_ 20 Lipofectam ne 2000
5@mé?ﬁ%m%¥5%ﬁwg5@%@%%%&%&#%? 7 mn before
addi ng 18 pl ol lgonucieotides diluted in OQptl MEM The
stdbitieyalr 20iM SEQND 0oe @ bhdISECTIMNEE B4 maiuiman andanged plhsne(LSHaphdine
(T;IcShu.l QQB)B‘ M 34 Licifrefler OME SlicRbts:td, €23, HBHY, 48 GR] d65honk! £
cotfiE S5l bR BNt el ioa8 e S e AR oo

Figlerle al | owed to recover for the period indicated,
viable cells were neasured by adding 20 pi of the O

48 tetrazoli um conpound
BQQWKQIEWHPHEWMVFWEV@V§ 5- ( 3- car boxymet hoxyphenyl ) - 2- (4

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 levals.
Target can be expressed' endogenously or by trarsient or stable transfection of a nucleic acld
encoding said nucleic acld:

The expression level of target nucleic acid can be routinely determined using, for example,
Northern biot analysis, Quantitative PCR, Ribonuclease protection assays. The following cell
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sul f ophenyl )-2Htetrazolium Inner salt; MISJ and an
el ectron coupling reagent (phenazine ethosulfate, PES;
Cell Titer 96(r) AQueous One Sol ution Cell
Proliferation Assay, Pronega). Viable cells were
measured at 490 nm and 650 nmIn a Powerwave (Bl otek
Instrunents). 5 The Inhibition of growth rate ACD
(490-650 nm/h was plotted agai nst the oligonucieotide
concentration relative to m)ck anhi ch was set to 100%
The maxi mum I nhi bition of 5I i feration observed In
the MIS assay was 70% (m ni me 30%9. (Table 5 and
typegare erobijied fdralbiserative purldpseh i tutsthdricalhtybesiverbd foatinelyfused,
pRVIIGDIRChEREJetIS okprabsi 1f eledl thpe dbsncel | s MISassay

;O tgonudeotl de Inhibition of piollferatioh [1Cso (48

urs NO. 2 4.9 nMS 24 86.
E!%mf U R RPrSETs PR o1 SR S 110 R o 37 o
sz 8RbinamiditomdA FO2 636 WerRgoubBElY PRegRoed PiSrines Masld
prostate cancer 1SPC3 cells (kindly provided by Dr. F

SThe MR Bédthtk UirdE tek RRABAEN kind) Gonaldd®y Dr. F. Baas,

NFurong%tLenf §‘ %%rﬁﬂdcs qﬁed I@&heﬁ'lgnd% agae ﬂ% cméurgt{ in%yééqgﬁrgg)s% /k&/o
feehpoying SESNEI\W%?)p‘p@' P?E{eﬂ 9%t Mr0% FBS d ut anex and
Gentam cin. Two days foll ow ng seeding cells were
pt3:an6 herdn@ebstatd dancdr ddll lind Ad3SERplidchd€d fratn HEGOHHd was cultured In

rid QREE GlRR3GIne (GiBeo i NBYs FB8N gen@inch. 5 PO/ M .
Transfections were 15 carried out as descri bed by Dean

et ai. (1994, 1BC 269 p. 16416 16424). In short cells
54826 The] HBAHAEBIPTA cpirel el drect Sahardingiv dgnater MPrCRtIPIEM
Séaipn gF-ekferimemtalf Gricdlaaxetolboplat Prerreatdipdyl, Bepagfmettipé Clinical
PRAringARLS uRINérbigRr VRndatind way @itlra® inadMEBL (Bighla) P @0% fetBl bovine

scIrLrﬁ? 4%.&{ I\/%e]ngm,&}g transfection cells were

wash e and grown at 37C for 12-96 hours in
conpl ete growth medium with or without the addition

Effmete: 700, TR Ol L W G ALISC Dl feBblce e

ext actl on, Caspase 3/7
assay or fixed, stained with Pl and anal ysed by FACS
Celicaltyrinig gnd '@msfpaweﬁ IFFC3stsanere skadeddn &3-welhaater and forops FE3wo
d@yelat 37°C g8vg COY irf BIEN LDAlEMBAGEkh Aevd FBS W ttemahbandeeh@dhicy
WRENE tdibgatk Is@ﬁo%tcoﬁfra@ntl e} wat GehsRRlel AlfupRats Rltakiftedtn

c%waenkrﬁtlonﬁ F%gonu@eo%dess(o %2'%91 Mé Er%)g%@pa c'%ﬁ]ﬂngw lg 99/ I“‘HI of

TS A e AT e seraE P T by DPePhe: i G
1659@60 bl shorelgevese ingrbatisd fos 40 misy with Henflectanilifegn ErHNEMTPiRWAG bY
additivh BRSiIg@NaEtdd todf eiabRRIn@eF 0.8intl yrhnshaatidounik pESKiNAfAS 6 ent
hduPss tHeWRRIctid RRWED Ririi0ed, 8dis Were §/3Bhel and'@omd htei7od #dF t her

ap ro%lt éflﬂ)vk{ég%l(gﬂNA %ﬂ%ﬁrs)uo(f'llg 55 ﬁaﬁs g&&{ Eﬁ%fllsfm %aaggxég%te
orad edlyRe S e Ieth?"H@WﬁitE‘ng pr§?§1‘"t%?‘%‘“ WSS " and graphs
of fold Induction in relative to nock were drawn In
excel . Transfected cells Incubated wth the caspase
Exgfrple By ifi WToLRATe!: RHTRCHPPHY Bk anG PG &rnthesipase 3/ 7 activity
were used to denonstrate 5 specificity of the
apoptotic response. Moreover, Staurosporine,
e or taxol

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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I nduced cells served as positive control. See Figure
6. Exanple 15: Cell cycle analysis by SEQID NO. 2 in
conmbi nation with taxol Cell culturing and
transfections: As In exanple 13. Fixation and Pl
staining: Cells were washed in PBS, harvested and
resuspended In 100 pl In 10 ice cold PBS. 900 pl Ice
cold 70% was added and fixed cells were kept at -20
until use. Fixated cells were %harvested and
resuspended In 700 pl PBS (r480mten'perature). 300 pi
Phosphate- Citric acid buffer (0.19 M Na2PX, 4 nM
wefls. frérGa fa inthupds] the Sgmpwa Sre(palekssednatedritieg tocadnkfactwer's
nskrDGated for 5 mn at roomtenperature. The cells
wer e harvested again and incubated for 30 mn in Pl
staining solution (1 ng/mM RNase A, 33 ng/m propidl um
ﬂ[%}%%&%mﬁb&si 0.2% (v/v) Triton-X-100 In PBS pH 7,4).
analysis was carried out by using Becton

Di cki nson FACS Calibur. SEQ ID NO 2 transfected 15PC3
Firgs strpng! sygthesisevap performedaistis PrBISEit ResHE drnpeipiaghidt agfording to
theTraacofactaired's insinations ¢Qadey). Perogacitdamme] @Bl altotat REA wahapiusted to
12 LM @sbRMith PAGPpan @iTY 51 €0.5 /0 (L&e Thiologied Nk Sl dNTRS@Y (5
mr?éa%)% §EP¥& Rq‘tﬂgffeg,ddji EI'R%RQL%FJT%SQRhlﬁdeQm%?ml,%nm_am)

A Ak A st I Siint 0 3Gl sod hARREA. 13
ang {, W' QNP RAF S BHEES TS BY JIGTR8EoAKk 3A 1 pl U
hegtinapfyriaonet 93°CHrfpPe 16: in vivo nodel : Tunour growth

i nhibition of human tunour cells grown In vivo by

treatnment with anti sense oligonucl eoti des Mdel: PC 3
Exdmpiea Ipyitis adel Anadeq’ Ofeqnideotigsdnibliongf Suryiville chgior Rurvivin
spivBiariapredxprassbnlbprectimd Psec.  into both flanks of female

Bal b/ cA-nu mce on Day 0. 25 Dosing; Saline solution

f S D ) i ! / i

To GRSpITSghe TR R 87y B S rpated Bl Thy s Sl
theoRRRTREY FAFRS BRI RT By PR analfels HEIP G (GYe" (B2 BipRac The
cDfoeasdiiitad) Sfald 2rided 1 wes miged WirhdR?p!! Tirdimgh probe magherymig containisgg
30 ACHNELALS QU0 PAR SugEMIXAIDEE % PERSmastep mix SB@rdgerg L3 @ 28)x
TadMan ipPiok BhHEHMER Rlix (F3Rfd BlideH OafdeactReccaTdrcyaca @kd o
no65 Ohl 09w O SEDERINE %cﬁrﬁﬂﬁ%%{;%%&%é%

¥ welg W Ce per wee unour vol umre: rin
0.6y e RIBIN RERE: FATRABEPCUEICH HETPACTECRTANER (P BN
finahe& iMARTH B 1 k0 ThelOat were clispetsaddn twe Wettie(of etpitas) (IR (35 Bk

in Qctbell. Whr@uRal Bd-2 fifePER PHiBers Weret ar gest di aneter and D
the tunour di anmeter perpendicular to L (nm).

o AP R bR TRAL LAl 6l
(SEIBND: STHTeveRsiPHERS *\FIICCDIASTATIFAEIEA e apirpizgtion In
thechissly D& BMDISEQ TRINOL3A and the BERsprabrdwasil®) FAMY eens wi | | be
ccVeiTaBRELACATIRIGETAETAMIA 8(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-TGCTTTTTATGTTCCTCTATGGG-3' (SEQ
1D NO:36) { Final concentration in the assay 0,6uM). 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’-
ATTGTTGGTTTCCTIT GCATG—S; (SEQ ID NO:38) ( Final concentration in the assay 0,3uM).

I
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Total RNA isolation: Approximtely 20 ng tunour tissue
was honogeni zed in 400 pi RTL buffer (Q agen)

suppl enented with 10/ mercaptoethanol. Total RNA was

i solated using RNeasy mni kit (Q agen) according to
the manufacture's Instructions. 15 cDNA synthesi s:
First strand synthesis was perforned using Oml Scri pt
Reverse Transcriptase kit according to the

manuf acturer's instructions (Q aQen), For each sanpl e,
0.5 pg total RNA was adjusted to 12 pi and m xed with
0.2 pi poly (dT)12.16 (0.5 pg/pl) (Life

tdqereh radbe g i) CACR GPECaA STIHAGRRCGAGE CABACE B M RA -3 25 ID INDX39IR(
M ofdentrdlior Ifthe BNAO3IAIMIT" RNase | nhibitor (33
units/m, Amersham and 1 pi Omi Script Reverse
Transcriptase foll owed by 20 incubatjon at 37C for 60
Tt PR IPEREE WerRREA P 2§ ellgonPRetiqe(Fracsy; Tg normaize any
vhniengeain saroniebreBatiph ke SEGEeNMSIGBPDI MBNA was duantifisg ysing a/mer
dévelop8ETaqmadagdhy teBderitiegm AppREd Blosystered(@3 10Ba4s) ktoogiingas
n&%nf&&ar@%dn&%hcmg rﬁ'voa&& Bfunbrid oF Cms%%g@% a3 APed eV Bbca

gﬁ%exﬁ{)essq? | a'\ gurvivi an m&khn?yus%? %e[%taug?rd %ervesefgrstHg'
35534 W&R&ﬁomweﬁ ‘?flf%{\"wi FRTUPS? Bt oy 1 'B&“ofei'ﬂWﬁg, by %o
cfdire of FH°QUF €ecD)60°QEmRe Rélative ayanPERoEFHIVIYIE MBNA Were determined
fdettRs Hchietel Bfedhoil @fdevBinStHeCyieNiQIRRNAIrheeMaddctibr Batetrboftndle.

sgglhg@@st@dsctgtgm%s t he gener at ed cDNA was used in
quantitative PCR anal ysis using an !Cycler from

Bt oRad. The cDNA was diluted 5-fold and 8 pl was m xed

n [ g 30 pi
B e B B P R ot !

mx (lnvitrogen), 3 pl 20 x Taqman probe and primer
] rd priner: 51 0 5'-AAGGACCACCGCATCTCTACA- 3'
(SEQ ID NO. 29), final 0.9 pM Reverse priner:

TRe i VRARFRIEHSE %Egs%%rva/in |:(r§59|e|vgps N@ransed Ehsiab

d%“%%@é%%ﬁi’%%ﬁ%&éoo?%m 3' (SEQ ID NO. 31),

final 0.1 pM and 19 pl H20. The 60 pi was dispersed
Cilis vteveohanvebties arfddigsedirl 50 oYt Atisetdq! PABBh 128 glyterdl 2. BaSASAVRETM
pThend® M Ok Sugdichehted Walh frotaBdeantiitbadotiedl (R6abE). Total protein
cgﬁcgltrlagﬁlg WeleSRLdsEl8d ush_'l{gaa"m proTQn Q@Sﬂ@d ('Pié%e)a BY ugy Rk éﬂ&ﬁx was
run og aalgfgb gs-TIEl)sr greepsqg 9!5"9 g‘u&’ar ang b%& aogﬁcpg) Hﬁ)F

a ei

WPHW%@IHP@&“W%&WP@% ’*{fa@re@@hté?w ?5&96 fw%&n% Buffef g’BS'T
surpigonerted wikie5% ldwifat millcroivdery the Menfiygngs were dnchlatest qyérnigimpith
1 S0 tiResH sredlyéirananirtundad atibdd RGZis Gec-poLmikived bpatethour
méwaua With 28660 ofRRioREh antias (Bﬁ%ﬁ&ntﬁﬁrﬁg e N8Il with
s?corrdlala/ an&b rg&tleeithg'sig%ﬁ d|lu-[ed8-g% c?rguga%g sgcmuyé@sﬁar\%?oaqeg f] omyDAKO
oAP Q?S}jt‘?aé%d Fiibagissfrey I%‘@E"ge“)éﬁts‘f"'ﬁ‘i“ A B SIE YigHglized using a
chyoraguenit ingsunofiet&tip kiv(Invitroaeid one chemilermingsasng 6L fdetsaton s
(Sedrdhanptseerigire eshol d cycle using the (Cycler |IQ Real

Time Detection System software. See Figure 9. Total

protein isolation and Western Bl otting: Approximtely
ERIhplE0 1} IR arlaly§iS;: FRISNGSaly SEUNB YoM pRAkiNIBINY a Retsch

honogeni sat or i n 50 MM Tris-HCl pH 6.8, 10% gl ycerol,

2.5% 15 SDS, mM.DTT and 6 M urea_ s nted with
B0 5B oY R €1 UYL Pl 1o R oD YRR PP
DeatieriISAFBpIe HbYE64Th 6T toy e iRFOAMBIIALINY 45 thei anya e
séd RigutePieer ce) . 50 pg tot al
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protein was run on a 12%Bis-Tris gels in MOPS buffer

and blotted onto a PVDF nenbranes according to

manufacture's instructions (lnvitrogen). After

over ni ght Incubation in blocking buffer (PBST

suppl enented with 5% 1 ow fat m |k powder), the

menbr anes were i ncubated 20 overnight with 1:500

di lution of polycional anti-Survivin antibody Novus

500- 201 fol l owed by one hour_ ifcubation with 1:1000

dilution of anti-Bcl (DAKO) .*Menbranes were then

I ncubated w th secondary anti bodies (either 1:1000
Exemplell B dn VilRP aatyBisugratede s af uman Sulyth Bxgrefsfod msind AKO
anBdanfRishHdsB@ed anti bodies from (nitrogen) and

Survivin and Bcl 2 mere vi sual i zed wusing a chronogenic

I mmunodetection kit (lnvitrogen) or a chem | um nescens
In pesprange Wik the Gresens vRRtlon,@nseresoh a'%wnudsef&ewaa (dgsigged to target
diffagetygbiens1of the lhumen Syrvivip BNA using Pehlishef! sEyendey (GenBank esessio
nubérgdnoaieed) ske Tabld 2 -adh aligoputiedtidee.e 1S | ncreasing

evi dence in the scientific literature dennnstrating a

LNRo oBucF 8tlidoes \I/,v%rte e%iua?ﬁ tﬁéﬁé(o?enga %o knoak%fown gurvialg DR#\I

n an ance
15%?"?&% 2refRgienied QﬁP%{‘fﬁ“Bﬁe fvnggeylation FF'ar’i‘éi%mﬂé‘éh
trapsiestad cells. Tenseipt staetyctatawestimaniiored by Real-B0e EChawmonised to
thd GAPEA triafsciit btebdy stdtéiad eablel 0 Not@fihat BIELNED &8 GretiBCitosine.
lines ]R8 and ML4 stably transfected with a construct
T lxgressing a ribozyme, which targets Survivin,
aPlg3ul ted in 50-60% down-regul ation of Survivin
protein, |ncreased apopt05|s neasur ed by Caspase 3
olige L.t V.at | aigoant Or Dy ifatey. 0! 52 staining, as
cowektgsti. nérea BAS 1y t’0- -1 rradiation,
by the clonogenic
“lyqnvest . Dermatol . 120,
td lines, a clear
af i: SAERR. 8L Vi-vinexprlessi on | evel s and
St TSR S (Rbdel et at., 2003;
I nt. J.!%bé?g?r%% Chggﬁﬁgf é?o . Phys. 55, 5
1341-47) ., SW480 kells wifth the |owest
SEQ iN@ensitivity 0t tM4e Widyhest spont aneous
expr essi on of Survivin. Actually, Survivin protein was

evenr—upreyutated—48 ||uura aftet rradi ation in SW480
Ils. Co |
=P R0 Y RbH o eHe ARy UPPEP 1 FPABCATTHTR ¢ ne
daﬁ%@%*radiosensitive cell line SW48. Pancreatic

M APaCa- 2 cancer cells overexpressing reconbi nant
Survivin are | ess 10 radi osensitive than untransforned
cells. On the contrary, the radioreslstant pancreas
cancer cell line Panc-1, when transfornmed with a

dom nant negative Survivin nutant, augnments

radi osensitivity and Caspase 3 activity (Asanuma et
al ., 2002; Jpn. J. Cancer Res. 93, 1057- 62).
-Treatnment of the lung cancer cell line H460 wth a
Survivin antisense oligonucl eotide 15 decreased cel
viability of Irradiated H460 cells In vitro (Lu et

al ., 2004; Cancer Research 64, 2840-45). In vivo,
delay of tunour growth In H460 xenografts In nude mce
treated with a
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conbi nation of a Survivin antisense oligonuceotide and
Irradiation was greater than in mce treated with the
ol i gonucl eotide or Irradiation alone (Cao at al.,

2004; Oncogene 23, 7047- 52). 20 These data clearly

I ndicate that Survivin plays an Inportant role In

radl oresi stance and down- regulation of Survivin may
result in a therapeutic benefit in the field of

radi ati on treatnment of cancer. oSensitisation of
cancer cells to radiotherapy “fay result In reduced
radi ati on doses and thus |ess severe side effects and
ERaherile 13 @papacsia thdedthoh ety olifécarob iimhibition by adtisStsQLND NO. 2
ofHudotiddi ation will be performed by transfecting
various cell 25 lines Including U7 and U373 cells
(glioblastoma), H460 (NSCLC) and LS 174 T (Col on

charaﬁs b9 ceffh 53 Wat B8 :rpdm@p@wafein&%g%% fetal bovine serum,
u?ims e uﬁtp éﬁnYaBEcﬁn a%%l7 aé /o% }Mtyr(ar{d Sr/ &Si E"E\ gervlcall {y?cinoma ceil

"'Fee%“éf’ \‘?’F’ﬁg”r“'f‘ﬁ"é’ g ﬂﬁ% @'?’%ﬁﬂ‘fﬁﬁ?‘"? &P F?éar‘u bovfigiserym. {uramax f a0¢

gerfiamigh Ble7PC, P56 %r haighidity ipryh5°AICOReWheafreaghing 60-ZQ% aeniflugncy, the

célié e tishérberdaaisiag Bibofecetnideoz0ow (/i) y  using the MIT

and the cl onogenic assay. Apoptosis will be assessed

by Caspase 3 act|V|ty 30 measuremsnts TUNEL assay and
: In vivo

A e%reogaeo%& osyaeaks ; 'cagraﬁmw SORHEL EAS (O

ut ane .
AP PP§5| ﬁeetdaw’x%%ag?%ﬁ% P AT R utrs washag gve i
PKFT”F'F‘??" GPEREY Toklpyred BY pdditige pie72) wh PRIBMEMEFORtAREHI P8/ ght
Libbfaaidmiad2060 (7n viteden) IcdisvaerecindiviRed fon®ifmivLbefire addingiian

oligd iliEbEdel Aiflitdd RORMEMATHERRR cidohBclddtideP@RceitiEtiontréRed from 0.2

nﬁ% 5‘3%)' rﬁ'l Wﬁ{r% ﬁo[xr@ %F @gtrgenw cte v@Eer'\%PecNﬁ)()ngE%% 1'3%% Mél(@

contro

0
AT o b gy Eing oGP ety 65 MBI i
resgyer f?é“@@le’l,ﬂdl"&‘?éteﬁf’ef% thay/Megs emeved Memttheiele, ‘""PPRSW and
edutiibtatadi tm epogprternsature i (15 admpaod gliohthe Bighly sensitive Caspase 3/7-
GloTid RERRL (Pombda® wad atd¥d diredtly 10 tHR%eMNaSAd the Plate@werdleibaldd for
26\'an gunlunegc n d?erasé‘l::i&vltyl;} VM% e r%L R-a 6min§s§91 !\Qerll\t@nstrgment

(Tﬁg mod.ﬁlﬁsRag § Iucggrw af meﬁsurg_d lagsfqgléq,hé Bg}lts per seconds
(RRHM I é?ta]ti?s apakisey |U§4@mtha§scamsﬁ°ﬁ\g¢re 24 @ Eraghs of falyinduction
refativeetognqok were gergratddyusimg Mis\igcebpposi ng |l ateral 15

fields, In four fractions on four days according to

:{ Eaesets(fﬁafﬁﬁfﬂ{/\ﬁﬁ@% otl?celj %Wnse%g BQ?WS{’(&.UA .@;.h&gaanaer apy.
rPnsTRRER el aHIThArSPATD &/ 7 "P*%étii*@f VHHEPSPoRar SETMBY ErRt %{Jﬁ"%f"é&d

ceilmaneed 198 Posisivel canFrols kree Elaumes hubh and Tabletd Ry EXEMple 212 3 4 5
6 789 i.p. Treatnent X X X X X X

l—r|
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Radi ation x x x x therapy Tunour growth was
determ ned by two perpendi cul ar neasurenents (dl1 and
d2) using a 20 sliding gauge. Tunmour volunmes [V(t)]
were cal cul ated according to the follow ng fornul a:
V(t)=0.35 (dl (t) x d2 (t))312 O 54 Tunour growh was
measured until tunours reached a size of 1000 =13 Body
wei ght of all aninals was determ ned at the start of
treatnment, then once per week. oExanple 19: Pre
dinlcal GLP toxicity studieswith SEQ ID NO. 2 in
rodents and Cynonol gus nonkeys 5 For SEQ ID NO 2 the
Tableld Omisprge EHSnéa&MéPﬁlen&Bﬂthgsfat&m& d4rhofs @ftbri truingfedtion of 15PC3
celtsOXi City studies: In |.v. acute toxicity studies in
m ce the maxi mum non-| et haI dose was found to be 1D0O
noglkg. 1n [.v, _acute toxicity studies in rats thp

Caﬁ@?ﬁa@ﬁ a$sa8Y-hal . do$ @igmleﬁ'@en(dF"de“‘bEt‘OP@OQPWF‘Rg lan
e MTD st udy |11 cynp-nnl,':g,us fonKeys,.'t her'e, Were f_'und

lfndllj m,Lue cHTIT Q1 - )
—and Kkidney toxicity was apparent In all aninmals. The

aninmals were treated with €ither a dose escalatin
2tleesrgh " t h a max§ERIMNPosdt o%5%60 ng/ kg x 3 (total
dose of 930 ng/kg) or a 120|nmg/kg x 5 over 2 weeks.| In

Madihuhr Mauctbn Ve €S TEHEBINGIOSE [§.0°%I(55 AMY, 48 By 1 1

cynonol gus nonkeys SEQ | D . 2 was adm ni stered
doses of 0, 6, 15 and 60 g/ occasion tw ce weekl
Folpindugtign fcopgeirae) ?FQIHé"O 5‘5 -5 LM 4R PUEPs recei vi ng

0, 15 or 60 ng/ kg/ occasion sone ani mals were foll owed

fFor—a—Tecovery pertod—of 2 WEeKks W tnout treatment.
Ti ssues Including Iiver and ki dney sanples were snap

AnhdkPRACATANGh Stde@d ardlysis70C for subsequent anal ysis.
0. 4":;?(%@“13!% cg!g weg_ éeg&q %‘2%91%%@ %né:@ampﬁa'tto E@ns?éémneh @Hé%a

t"a{r“rﬁ?ﬁfg?ry gﬁ M(]elrle Wasgefd ogcnéo In %7&0@%@&!\? folll?wed b agc{it oh o“ 28 m ¥ rom
Op{fE) enipidg SI‘QGM LEP°§‘?‘§PTﬁ1P32009‘>{Ig itrogennslls were incubated for 7 min

befBle@ddihg 70l b olgboiciretidgndintet ira®rtiiR ito { Bl Qcehtrotion/of y nM or
25 SR MécR krakkratteti lRelit Qe d s icsntrop WiterSs Kdurs birivbatimbNt Aalls Die@Washed
in g&l@l@ﬁ an 3 ﬁ#cdlﬁ%ﬁﬁédiu%a@%gded#cﬂ%g (ﬁiﬁ&%geoﬁde treatment cells
were allawed 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 ul Annexin V-FITC and 10 pl 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 (Apo2Ll)
induced HelA celis (0.5p g/ml) were used as positive control. (See Figure 4)

Measurement of proliferating viable cells ust e MTS assa

Cells were seeded tb 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 pl OptIMEM containing 5 ng/ml
Lipofectamine 2000 (Invitrogen). Cells were incubated for 7 min before adding 18 ul
oligonucieotides diluted in OptiIMEM, The final oligonucleotide concentration ranged from 5 nM
to 100 nM. After 4 hours of treatment, cells were washed In OptiMEM and 100 pl serum
containing DMEM was added. Following oligonuclectide treatment cells were allowed to
recover for the period indicated, viable cells were measured by adding 20 ul of the
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Extraction buffer: 0.5%Igepal CA-630, 25 mM Tris pH
8.0, 25 mM EDTA, 100 mM NaCl, pH 8.0 (adjusted with 1
N NaOH), 1 ng/m of Proteinase Kin extraction buffer:
Prepared before each extraction. 5 Tissues (nl100 np)
I's weighed off (tissue Is kept on dry-ice before and
after weighing). 500pf extraction buffer containing
proteinase K (1 ng/m) |s added. The tissue is
honogeni zed nmechanically and_tHe honogenate is
i ncubat ed over night at 37C. Ref er ence sanpl es are
prepared by dissolving SEQID NO 2 in extraction
tditabdiiem carbpduhe[3-a-avantl-2ey)Rs: tarmkyraathaxgehgey!)-Efdact | y
sm&en?)-bm-v&rrazauh.%wﬁerfssug T8 kmbi &2 Ble@ebn RBIPIR] Radeit (BRdngind
eég u%lfxte Péég %Q@Ti 2 ngéig 'Je%% Cp\gfsgl[!t‘?on%m Pr%ﬁfgr%ﬁon eg«h br@géga).
ARt T ON DUTT ef %A frotelna e K 1 J
Vishih sl PR grRiseq B0 BRERY SR} P APoYL A BHf e
ti ssue sanples to a total volunme of 0.5 m. The
Thé REIbIBon &8 giRehat 0l (190-BDmagrwas piittechabainst thadigbatiedtide
c%\\': m{i&%ﬁm@tm bk, whid®wasit aSQbm.nma In@amumﬂmﬁgg o g NO.
romthese s S. S L
PBURTE B30T AT HE T oAbt M p RLFRSEE Gy S 5
concentrations found In the treated animals. 15 Tissue
Tablap|-Pwlizration mhihisibreefrofiapndeofdetiansfectecolaf§8selisi t h screw
caps.1l m phenol -chl orof orm |soanyl -al coho

gent rifugation:at:' 4000 “RPM f.or 115"

g T v~y A= w2 i he oL 0 o 20 0 20 Ko g
M;Tg* S58Y i b 7 [Dligonuclest de - ... . o Inhibion of proliferatio

Iphasecirs)pper - phgSe) ID BO.tr ansf err ed4-foMa new t ube

- (conpatible with|the evaporator) amd 500 pi
MITi-QHO0 is & L,he organigs phase (residual
fromthe first ex?ggg%%%ﬁ). The tules are stirred 20
vigorously againifor 5 min, following centrifugation

at 4000 RPMfor 15 mn (SANO39 In room 115). The
aqueous phases (water phases from1l. extraction and
Evaargie) 14a Aroppysis Indldction dy SEQBIEY dtieepmbladrmri@dexol 800C,
under nitrogen). The residual Is reconstituted In 200

| cuMidol! Adhan idsBite ERbd- Q¥R Beic @AY Arbddiding Br.atBa4900 RPM

Q%B%LT m.n. The e [ r t = 1\l
e e ORI Rl b A5 S0 ol B b 8L
I T HeskerAld RISHAEY o4 Snacs” "SaRLER SBnP THEMEIRPTE A Lt e
FEEGIdMaX@nd Gerftamiginadlvwpsies felipwing pesding prilp yeretppgiected with 2-10
nGSEQ 15 NEY Dy, LipBiddaias aRAink0Bnc. 3f X5 bEYminMrehgfactiony wer@ X
cg'ﬁ% JEFSs(d%QL?JbéGs l%)p%éa)l et al.%éé&nﬁctzfﬁ’a; 16?%&164!21}]. 8%er Bells were
v : 0, . : .
Bl il B Bz Kol by g o e
okggpupepiide to totabyelyrag of 87 i RefAErHek- 4 SEUTNIRINGSTRAPECtPh SHif
whig Glagded inpPRLMEMGNY aromh Rz for BL9G kourspn compieg ERYTHh megdigmpmiv
witiRgrSwiabut te ddNaCbrddqohim Téxd (Sidmd\nidat))ells were harvested for
elther 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 pfates were Incubated for 1 hour before recording
luminescence (luciferase activity) in Luminoskan Ascent instrument from Thermo Labsystems
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See Figures 10A and 106 57 0 Exanple 21: Sunmary of
the results Table 7 JSEQ ID NO 2 SEQ ID NO 23 SEQ
IDNO. 22 SEQ ID NO 21. Size (see Table 2) 16-Ter
16-ner 16-nmer 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 5 nM 24 hours see Fig. 3) 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 4? (25 nM 48 hours)
hours) hours) hours) Proli féfation 5..0 n.d. 25 25
| C50 (48 hours, nM (see Fig. 5 Cell cycle arrest
aftty. fdrthen 1 éhin g pbriod. GRé Mcifards&actiyBylis heasusdd ag ROIatAe;Light Uik BerM
secbnd® (RAI/$IMAL Qa3 Mag_g?é&lsstS@@le Rk@nt sérekara 8@ 28 hnd/gRdhEdbr fold
ind;éiog‘ln' Batie tdimBc s o wﬁﬂ@%ﬁgﬁgﬁf@@& Vﬁ%&béﬁ&m%w 2
eastog{ovvn;re Ut atlon 0 c-é Ich I.s not found
casgpaer71 FIEERE T Pk SR PP Y2y Vi Po90dS g s
spetificipy 9f Fa iepaRbcbia resanise. ¢OMMIVRSi SRUPFPEBIRpFATPEIfpciae on teps t
indO&ed chiR Xerina as pogitiv Reht@dndeafigdrdN® Ol | gonucl eotide in a
phar maceutically acceptable carrier, said LNA
ol i gonucl eotide having a total of 12-20

Exéhiifid e0ceitpaé bAsi ug bamio pe zamadntigiagen wirckagoopr i si ng
the followi ng 5 (sub)sequence: 5'-(

i . A, &t Ac, ar =q." Sa. -3 SEO | D NG
cebehbellorfuaneflddts et Baflpe s 50 )05 (B8

nucl eoti de anal ogue sel ected fromfl-D oxy- LNA,
EixgridD-ahd1IGstainirisACe!ls veld-veasheddn RHSANaVREted -ahd Gryspérided ingA@ il in
icelcSili B, SodhR Tl SN S% Bvas added and fixed cells were kept at ~20 until use.

Fixated cells were harvested and resuspended in 700 pl PBS (room temperature). 300 pl
Phosphate- Citric acid buffer (0.19 M Na,PO,, 4 mM Citric acid pH 7.8) was added and the
cells were incubated for 5 min at room temperature. The cells were harvestéd again and
incubated for 30 min in PI staining solution (1 mg/mi RNase A, 33 mg/mi 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 oligonuclectides

Madel: 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 votume 10 mi/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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deoxynucl eoti de, underline designates either an LNA
nucl eoti de anal ogue as defi ned above or 10 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 Ilink or a
phosphor odi ester |ink between nei ghbouri ng
nucl eoti des/ LNA nucl eoti de apnal egues; and where the
nucl eotide units in bracket ¥ach represent an optiona
unit; and wherein the weight ratio between the taxane
Ammmd(o&gonam“dsapum Riguire0f) od bkrettniogre! (see5Figure % ATastol
I V(;angbsmdgqglsmgdmen the range of 50:1 to 1:25. 2. The
conposition according to cIa|n11 wherein the LNA
ol i gonucl eoti de has a total 16- 20 nucl eoti des/ LNA
%&@85—0 MpgFalith (R bydn Rody weight étEYfFB PF"é’é%?k)t he fol | owi ng
(sub) sequence: 5 =neSa rxr et
Tupesaelue(e; SurdlyBigSdPLnmaRs tudiouf valtel iOmBKsured ywice3per Whdk and
caEQE@@ §&c5r'dﬂ5‘ t@tﬁ@ Q:Frﬁidﬂi‘ﬁxrszq Océ)aMI;QrJ-L Rbresdrfd tHa %rgem%%lzep and

nucl eoti de anal are p- D-oxy-L
t e| natcuia
DQ'ﬁeu"é%"diame Liisaaain @"%o any one of cl ai ms 1 to 3,

mhereln t he LNA ol i gonucl eotide is a conpound
Antiimoort stivifyr Meanttiweouy weinlp: of trestedstuinpg's ofil bEEE AEBEANGS. corftrol
gréup. 4, 5, 6,7,8,9, and 10. 5. The conposition
according to claim4, wherein the LNA oligonucleotide
.S the _25 conp
L R b ERGN B A-erg dimp iadyers o0
spegnsaribbeckigedind and a conjugate in a pharmaceutically
acceptable carrier, said conjugate consisting of an
Tumr apg.,},g.gnucl eoti de and at | east one
non- nucl eot i de/ non- pol ynucl eoti de noi ety covalently
attached to said ollgonucleotlde said LNA
Togal RiAsiaejetioriptrpepxim3tely %Qd“%t“f“BT'élss%f‘"ai Homggenized in 400 pl RTL
bufierdRiagen) derpleinkite@Oitmife MetsepterihanplaTase) R4 was golatetpsingsi ng
RNl nfigllidt Q@ibdeg) {BatizGRAheRa®factube’s- igdlictjopsd. ) F18C, A. A
acsa: 4gsg t Ax(. @@(c) 3 (SEQ ID NO 28); 59 0 wherein

gg E’)@%qaggl s., F‘T? ft § r S d e nmzriats% %J\I%_righl‘bcmn?&:f_ﬁ%evgpeal ogue

: Tre(nscrbtaawwwﬂw ‘ESﬁEF 'aarwfaeswgﬁrtmméwa|<@'a$eéi {F@ ach sample, 0.5

Hgdietsli Rihantae adjusteticdoty ALrol edéed dith 0.2mblealy (dfe. 6l 6057 padiad) @ife
Te@inbib@ds),anut kit M3 Ratbae 230 aboguriras odal Ruedaraeugeor
Inl@bit@?@ﬁmmtg/‘k? mnhrgﬁam %H@? BlrdnmlScriﬁt Redt—.e'& ﬁ'&@grf‘p‘éas@followed by
imﬁ%]a%[a ﬂt%gg )' E(ﬁm% ndmeatpn \Maaﬁon EF%E‘QH’Q:' éj m!n

e e g A ogues,” and subscri pt
"x" designates either a phosphorothioate I|ink or a
Intpeitursqusl @5molike SERID M. (Hor bdinsveapivee i6giniee (A0 phgolume) over 2
weBCEMIhEIRSE defiiimidii 64 R Hier BRAbRYBAPdssiorfiBk! WhkdsbisRed
with $GhAg 98 Nbsz) v@rsmat%a r B2 bPRRASEN. 7 «if RLLORAL

r at ween e taxane

sl 0 RV LS T R MERE BERGB AR FBE e part of t he

conjugate in said conposition is in the range of 50:1
Redl Gim& PRB analysis Tredetnnipo thie trélaiive Sa@LINCHRNG I¢vel tedated amGyntreated
ey, Bleyehdifed MNAQIE 0R0 Hﬁdtﬁ&‘t&tﬂ'@ pB@Snafysit 08 arQfycled Rom 0
Biogycf Ll’geoédl\ﬂ ! E dnjuf%!ded% b Hﬁﬂag We(aW‘EZ ﬂmqﬁmﬁesrﬁassteﬁ’ he
mix containing 3% Piatm m Q(aantltative PCR SuperMix UDG 2 x PCR master mix
(Invitrogen), 3 gl 20 x Tagman probe and primer mix (forward primer:
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5 Me- CxT, meC 4sastsrscsastsg.g.nme xA"G'o-3'" (SEQ ID
NO. 1). 8. Use of a conposition as defined in any one
of clains 1 to 7 in the preparation of a nedi cament
for the treatment of a mammal suffering from or
susceptible to cancer. 9. The use according to claim
8, wherein the cancer is selected fromthe group
consi sting of acute nyelocytic |eukem a, diffuse
B-cel |l |ynphoma, acute |ynphocytd ¢ | eukem a, hepatic
cancer, renal cancer, urinary tract cancer, and

col orectal cancer. 10. The use according to claim8 or
'mhad;mcﬁccmctdmm bresequped. 20 figal D.oWBINReverdksd prinferki t

5 CORUTCRE Gt céPhcTONS - P (se@% fol EU)G%?@JS BM SR b & prets Bm-

T AL e I T T
The A0, byt disoeksed i wiegielisOR Yo BRES) PP PR kR 52T L6l %&U%‘?ﬁ%%”d
prete welobrairied TrinFEdagmacentids; feane) ONaMaElizAR IYIayignss ingamplsEQ
préparabifd, thiGhiodehis GAPDICARNA @ds duettified Gind @SirgtakiopeaTadrivi
asfiy GeReT kdm BPRY %%ﬁte?r%l(ﬁﬁbﬁiﬁ SBdRiihProlhPuMctuleMihstructions.
2-@1%{1&!%5 %f cbme%ynghesip_ dqgl'nrh%tr% eo€3 %x;l’re&%\ uw&[ﬂaalnjj

GATER) 7 6o BPHE Feortord RIVSR (PE PGt Tie Ry es as
foligw$:j S9eGfonD oNne, BFC fon 1¢ minx fptiaved Ev 9 exsles 9”[9(5%‘2:%5 8¢, 6GPC 1 min.
ReB® qadities of SUPRASHRICY Wéré Haertnihel Frok tizadalaeiatad Threshold cycle

usi§ uﬂr@/elw iQ"Hdal mb&&bw@y’a{ekﬂeﬁm |s2ekibele sanal ogues,

and subscript "x" designates either a phosphorothioate
i nk between nei ghbouring

‘ S 3 3§ ) APRIRAPHEYI 28 MY MUPRYT RFTET 3% he
hom:mlnbe;t isthe amatscishqmvgmsatpk BtS0ewit Trisr i plééénto"liaalv@mla 71l
SD8N M M @And &M uEsURlentERted with jpREdasIhiebiO bdtktaD(Rechaf. Totar
prétdin %Eﬁntnja@aﬁg W@re%ﬂ@%ﬁ\g aB0e anJtelrﬁélséMkﬁ:r( Bikfde)t ﬁﬁpgwgﬂag ht
prcg%:l'n H?s I‘SII]] o%? ?&{oﬁgﬁelgié 8els F%PS %Uf?er anc?(bqa'% ﬁ%@%ﬂfi meg%rgpe%

acqofginade MgBHiRRrE D InptEHStiong <%Hté°g§al ﬁft?f&ﬁefaiégtéma?aﬂeﬁé‘ b‘ﬂ"i‘i?%t
butter iRRSHEesWPplEseriter Withe5% larda milk pe@ien), the menPEnesawrl¢ ippubated
ovitagHit@iitA 16500 dilitiod 6t lykienas ertitBundvin steisesy Nobustsoe-2b Néilowed by

‘ onQLaug Rmbgi.&qx;thdleuﬁ;e oS 6 aatsleuf&%)f @Embranek GERIHAS idcuted

w:tR ts?cg da{yhan(t)lF d%g%é%'ﬁrol %F&D%H_Lgéd co lgu%a!te%%egﬂ%arﬁmhﬁodles fromm

DAKS or Hiforiupgied #Eibedigs Somdpyiteroen) am‘ PEMvin 38 EC‘?o‘r‘e“a Misyafiged
usiod # gueTarsienio rirmodetestiphieiy (rareaen) ot cheoiyy¢sEdng AEL" gistection

kit d@hdrsranh).i ke Bidyre@ne of clainms 1 to 7. 1/23 0 SEQUENCE
LI STING <110> Santaris Pharma A/'S <120> LNA
OL| GONUCLEQOTI DES AND THE TREATMENT OF CANCER <130>

EXM&P G Qo schiihatidfor Survivin antisense oligonucleotide and radiation

There is increasing evidence in the scientific literature demonstrating a correlation between
overexpression of the apoptosis inhibitor protein (1AP) 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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<170> Patentln version 3.3 <210> 1 <211> 16 <212> DNA
<213> Artificial <220> <223> Synthetic

ol i gonucl eoti de <220> <221> m st feature <222> (1).
(1) <223> 5-nethyl nodified LWA cytosine <220> <221>
msc feature <222> (2). (2) <223> LNA nodified

nucl eotide <220> <221> misc feature <222> (3). (3)
<223> 5-nethyl nodified LNA cytosine <220> <221> m sc
feature <222> (4). (4) <223>_LNA nodified nucl eotide
<220> <221> nisc feature <22%> (4). (12) <223>
Phosphorot hi oate |inkage <220> <221> misc feature
staihihdas(wkeB hs infrésbed sehaiBvitySe predabigtionaxésbédesd chddbecy vigbilitn ey
thePchiNSgente adsdy [HemfarifeBAl, B663; 1.9R¢%2E> Dbrkfhol.-108,/18592 3> LNA
nodi f1 ed nucl eoti de

In colorectal cancer cell lines, a clear correlation between Survivin expression levels and
radiosensitivity has been shown (Rddel et al., 2003; Int. J. Radiation Oncology Biol. Phys. 55,
1341-47). SW 480 cells with the lowest radiosensitivity showed the highest spontaneous
expression of Survivin, Actually, Survivin protein was even upregulated 48 hours after
irradiation in SW 480 cells. 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; Jpn. 1. Cancer Res. 93, 1057~

62).

Treatment of the fung 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 irradlation 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 recelving 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 wlil be assessed by Caspase 3 activity
measurements, TUNEL assay and Hoechst staining.



<220> <221> mme feature <222> (15)-.(15) <223> LNA
nodi fied nucl eotide 2123 0 <400> 1 ctcaatccat ggcagc
16 <210> 2 c211> 16 <212> DNA <213> Artificial
<220> <223> Synthetic oligonucleotide <220> <221>
m sc_feature <222> (1).. (1) <223> 5-nethyl nodified
LNA cytosi ne <220> <221> msc_feature <222>
(1)..(15) <223> Phosphorothioate |inkage <220> <221>
msc feature <222> (2). (2)_<2?23> LNA nodified
nucl eotide <220> <221> misCfeature <222> (3). (3)
<223> 5-nethyl nodified LNA cytosine <220> <221> m st
Exbagié v8:an vivdidivinkton.of Edryivias 2aBsende MAgomadiotidectEQrIO MO @ Endle

fraét?o%gz%d radiotherapy In subcutane US? glioblastoma xenografts in nude mice

2 x 10° in vitro grown U87 cells were injected into the right flank of 6-7 week old male NMRI

nu/nu mice. When tumours had reached a mean size of 200 mm®, the animals were treated

5  with SEQ ID NO. 2, the negative control oligonucleotide SEQ ID NO. 24, or 0.9% Nadl (saline)

i.p. The oligonuclectides were injected as saline solutions at 20 mg/kg/treatment day.

The following groups, each comprising 8 mice, were included in the study:

1. 0.9% NaCl L.p.

2. SEQ ID NO. 2 L.p.
10 3. SEQ ID NO. 24 1.p.

4. SEQ ID NO. 2 i.p. + Radiotherapy

5. SEQ ID NO. 24 i.p. + Radiotherapy

6. 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> (t))¥?
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<221> msc feature <222> (13)-..(13) <223> 5-net hyl
nodi fied LNA cytosine <220> <221> m sc _feature <222>
(14) .(14) <223> LNA nodified nucl eotide <220> <221>
m sc_eature <222> (15) (15) <223> LNA nodified

nucl eoti de <400> 2 ctcaatccat ggcagc 16 <210> 3
<211> 16 3/23 0 <212> DNA <213> Artificial <220>
<223> Synthetic oligonuol eotide <220> <221>
msc_feature <222> (1). (1) <223> 5-nethyl nodified
LEA cytosine <220> <221> m S feature <222> (2). _(2)
<223> LNA nodifi ed nucl eotide <220> c221>

TEFh&E gfoRtt WEsBneaSdelimti( t3nourk fehcHed 3 3ize b 108d Myt. nodi f i ed
LEA cytosine <220> <221> m sc_eature

Body weight of all animals was determined at the start of treatment, then once per week.

Example 19: Pre clinical GLP toxicity studies with SEQ ID NO. 2 in rodents and Cynomolgus
monkeys

For SEQ ID NO. 2 the following was found among others In preclinical toxicity studies:

In l.v. acute toxicity studies iﬁ mice the maximum non-lethal dose was found to be
1000 mo/kg.

In i.v. acute toxicity studies in rats the lowest lethal dose was found to be 1000 mg/kg.

In an L.v. MTD study in cynomolgus monkeys, there were found no notable clinical signs
however evidence of liver and kidney toxiclty 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 animais 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.

Phencl-chlioroform-isoamyl-alcohol (25:24:1(v/v/v), saturated with 10mM Tris, pH: 8.0, 1mM
EDTA: Sigma P2069
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<222> (4). (4) <223> LEA nodified nucleotide <220>
<221> misc feature <222> (4). (12) <223>
Phosphor ot hi oate |inkage <220> <221> misc feature
<222> (13)..(13) <223> 5-nethyl nodified LEA cytosine
<220> <221> m sc feature <222> (14)_.(14) <223> LNA
nodi fi ed nucl eotide <220> c221> misc _feature <222>
(15) .(15) <223> LNA nodified nucl eotide <220> <221>
msc feature <222> (15) .(15) §223> Phosphorot hi oate
i nkage <400> 3 ctcaatccat gcagc 16 <210> 4 <211>
16 <212> DNA <213> Artificial 4/23 0 <220> <223>
IgépyntAesot sigied,izggmsucl eot i de <220> <221> misc_feature
<222> (1). (1) <223> 5-nethyl nodified LNA cytosine
Extraction buffer: 0.5% Igepal CA-630, 25 mM Tris pH 8.0, 25 mM EDTA, 100 mM NacCl, pH

8.0 (adjusted with 1 N NaOH).

1 mg/ml of Proteinase K in extraction buffer: Prepared before each extraction.

Tissues (~100 mg) is weighed off (tissue is kept on dry-ice before and after weighing). 500ul
extraction buffer containing proteinase K (1 mg/mi) 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 welghing). Extraction buffer (with protelnase K, 1
mg/ml) containing the reference material is added to the tissue samples to a total volume of
0.5 ml. The tissue Is mechanically homogenlzed 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 m! microtubes with screw caps.1 mi phenol-chloroform-
isoamyl-alcohol (25:24: L{v/v/V)}) 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 pf 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 {800°C, under nitrogen). The residual is reconstituted in 200 pl Milll-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.



<220> <221> m sc_feature <222> (2). (2) <223> LNA
nmodi fi ed nucl eotide <220> <221> misc_feature <222>
(3). (3) <223> 5-nmethyl nodified LNA cytosine <220>
<22i> msc_feature <222> (4). (4) <223> LNA nodified
nucl eoti de <220> <221> m sc feature <222> (4)._(12)
<223> Phosphorot hi oate |i nkage <220> c221> M SC
feature <222> (13) _.(13) <223> S-nethyl nodified LNA
cytosi ne <220> <221> misc feature <222> (14)_.(14)
<223> LNA nodi fied nucl eotide® €220> <221> ni sc
feature <222> (15)_ .(15) <223> LNA nodified

ViR sEi@dni: dmi-Q00> 4 ctcaatccat ggcagc 16 <210> 5
<211> 16 <212> DNA <213> Artificial <220>

Purge-solvent:Milli-Q-H,0.
Detection:UV, 260 nm.
Solvenis:
" Buffer A: 1 mM EDTA, 20 mM TRIS-Cl, 10 mM NaClO, pH: 7.6 (1 N NaOH)

Buffer B: 1 mM EDTA, 20 mM TRIS-Cl, 1 M NaClO,, pH: 7.6 (L N NaOH)

See Figures 10A and 10B



<223> Synthetic oligonucleotide <220> <221> m Sc
feature 5/23 0 <222> (1)..(1) <223> 5-nethyl nodified
LNA cytosine <220> <221> misc feature <222> (1).

(15) <223> Phosphorothicate |inkage <220> <221> M sc
feature <222> (2)._(2) <223> LNA nodified nucl eotide
<220> <221> msc feature <222> (3). (3) <223>
5-nethyl nodified LNA cytosine <220> <221> M. SC
feature <222> (4). (4) <223> LNA nodified nucl eotide
<220> c221> nisc feature <232> £13)..(13) <223>

5-nmet hyl nodified LNA cytosine <220> <221>

Emfe 31 8L, 2hzul13) . . (14) <222> LNA nodified
an? | eoti de 97 ﬁ% suctcaatccat ggcagc 16 <210> 6

<211> 16

Table 7
.~ |SEQ ID NO. 2 |SEQ ID NO. 23 | SEQ ID-NO. ;g SEQ ID No 21

Size (see Table 2) |16-mer ~ . |16-mer 16-mer 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
At5nM, 24 hours | o
(see Fig. 3) . A,
Max Apoptosis 6.5-fald. " | 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)

Proliferation
ICsp (48 hours, nM)
{see Fig. 5)

NEY) 35 25

Cell cycle arrest - yn.d. n.d. n.d.
G2/M 5
G1:G2 (24 hours)

0 nM
2nM
2 nM+10 nM Taxol

{see Fig. 7 A and B)

T (°0)

75.3 nad. nd. 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> msc_feature <222> (1),
(16) <223> Phosphorot hioate |inkage <220> <221> m sc
feature <222> (2). _(2) <223> LNA nodified nucl eotide
<220> <221> m sc feature <222> (3). (3) <223>
5-nmet hyl nodified LNA cytosine 6123 0 <220> <221>
mec feature <222> (4). (4)58<223> LNA nodified
nucl eoti de <220> <221> mi sc_feature <222> (13) (13)
Whatdgclaiedist hyl nodi fi ed LNA cytosine <220> <221>
m sc_eature <222> (14) .(15) <223> LNA nodified
1.nucl eHaristeuticA0ddmpBsitidntaamibAsity at (e @R tdx@ne satdgdand and an LNA

ol@grmlulctreo&a% in g%%ézrﬁwage%calﬁ%&%itaéretcgﬁief 'sﬁli LNA oligonucleotide having a
total of 12-20 nucleotides/LNA nucleotide analogues and comprising the following
(sub)sequence:
5= ("G TR M CxAAt:CsCsaste0:0s *CA( Gx)(€)-3" (SEQ ID NO. 28);

wherein capital letters designate an LNA nucleotide analogue selected from g-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; 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.

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'—”echx”egAsasgqcsastsgsgs”erAxchG' (SEQ ID NO. 1).

3. The composition according to claim 1 or claim 2, wherein all LNA nucleotide analogues
are f-D-oxy-LNA,
4, The composition according to any one of claims 1 to 3, 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 1D NO. 2.

6. A pharmaceutical composition comprising at least one taxane compound and a
conjugate in a pharmaceutically acceptable carrier, said conjugate consisting of an LNA
oligonucleotide and at least one non-nucleotide/non-polynucleotide moiety covalently attached
to said oligonucleotide, said LNA oligonucleotide having a total of 12-20 nucleotides/LNA
nucleotide analogues and comprising the following (sub)sequence:

5% (" C(Ti) "*CrAsAstC:C:ast 0505 Cuhx(Gx)(€)-3" (SEQ ID NO. 28);



<220> <223> Synthetic oligonucleotide <220> <221>
msc_eature <222> (1). (1) <223> 5-methyl nodified WA
cytosine <220> <221> misc feature <222> (2). (2)
<223> LM nodi fied nucl eotide <220> <221> m sc feature
<222> (3)._(3) <223> 5-neth§I ngdi fi ed LNA cytosi ne
<220> <221> nmisc feature <392> (4): (4) <223> LNA
nodi fi ed nucl eotide ¢220> <221> nmisc feature <222>
(4)._(12) <223> Phosphorot hi oate |inkage <220> <221>

i NSA whéealdpitil !eﬁ%% gesi%n%ge)an- LNk ucisatidd %néo%@tsebébte@ﬁgg gjl:e&y-
L T A B0 30 NA R e e TN U eae 001 »
demc)g\gﬁ@raiﬁ@;rt.ederlhm;ig(\a@ eitheﬂa&)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; and

wherein the weight ratio between the faxane compound(s) and the LNA oligonucleotide

part of the conjugate in said compaosition is in the range of 50:1 to 1:25.

7. The composition according to claim 6, wherein the LNA oligonucleotide has a total of
16-20 nuclectides/LNA nucleotide analogues and comprises the following (sub)sequence:

5"‘MeQxTxMECxAsastsCsCsastsgsgsMechx.GxC"3' (SEQ ID NO. 1).

8. Use of a composition as defined in any one of claims 1 to 7 in the preparation of a
medicament for the treatment of a mammal suffering from or susceptible to cancer.

9. The use according to claim 8, wherein the cancer is selected from the group consisting
of acute myelocytic leukemia, diffuse B-cell lymphoma, acute lymphocytic leukemia, hepatic
cancer, renal cancer, urinary fract cancer, and colorectal cancer.

10. The use according to claim 8 or claim 9, wherein the mammal is a human,

11. A kit comprising

(a) one or more injectable solution doses of an LNA oligonucleotide, said LNA
oligonucleotide having a total of 12-20 nucleotides/LNA nucleotide analogues and comprising
the following (sub)sequence:

5 (" CH T CAAtCC:asts0:05 " CrAL G ) (€)-3 (SEQ ID NO. 28);

wherein capital letters designate an LNA nucleotide analogue selected from B-D-oxy-
LNA, B-D-thic- LNA, B-D-amino-LNA and a-L-oxy-LNA, small letters designate a
deoxynucleotide, underfine designates either an LNA nuclectide 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 phosphorothicate
link or a phosphorodiester link between neighbouring nucieotides/LNA nucleotide analogues;
and where the nucleotide units in bracket each represent an optional unit; and

{b) one or more injectable solutions of one or more taxane compounds; and



<223> Phosphorot hi oate |inkage <400> 7 ctcaatccat

ggcagc 16 <210> 8 <211> 16 <212> DNA <213>

Artificial <220> <223> Synthetic oligonucleotide

<220> <221> M SC feature <222> (1) _(1) <223>

Phoaphor ot hi oate |inkage <220> <221> m sc feature

<222> (2). (2) <223> LNA nodifi &d nucl eotide <220>

<221> misc feature <222> (3§0 (3) <223> 5-net hyl

nodi fied LNA cytosine <220> <221> men feature <222>

(4) -heyeirihe JsighNatiobeivédrettie alledstond texane £ompoung frpons solution of
1s8orid@BiHErRNt ard e at (hkt orded AlA SfigandleRMR TP Riubbroddse of the

i nkage <220> <221> m sc eat re <222> (13) . (13)
fmt@??%ge%'sﬁ%{hﬁy?”gﬁﬁwwg’ﬂi ?ft osine <220> <221>

m s cwHedein the énjectable 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.

12. The kit according to claim 11, wherein the injectable solution doses of an LNA
oligonucleotide are pharmaceutical compositions as defined in any one of claims 1to 7.



<222> (14) .(15) <223> LNA nodified nucl eotide <220>
<221> m sc_feature <222> (15)..(15) 8/23 0 <223>
Phosphor ot hi oate |inkage <400> 8 ctcaatccat ggcagc 16
<210> 9 <211> 16 <212> DNA <213> Artificial <220>
<223> Synthetic oligonucleotide <220> <221>

msc _feature <222> (1). (1) <223> 5-nethyl nodified
LNA cytosine <220> <221> gisc_feature <222> (2)..(2)
<223>" LNA nodi fi ed nucl eot¥de 220> <221>

m sc_feature <222> (3)..(3) <223> 5-nethyl nodified
LNA cytosi ne <220> <221> msc_feature <222> (4). (4)
<223> LNA nodi fi ed sigedvedtursiene <220> <221> m sc
feature <222> (4)A./S_(12)

<110> Santaris Pharma

<120> INA OLIGONUCLEOTIDES AND THE TREATMENT OF CANCER
<130>= 16018PCTO0

<160> 34

<170> PatentIn version 3.3

<210> 1

<211l> 16

<212> DNA

<213> Artificial

<220> )
<223> Synthetic oligonucleotide

<220>

«221> misc_feature

<222> {1)..{1)

<223> 5-nmethyl modified INA cytosine

<220>

<221> misc_feature

<222> {(2)..(2)

<223> INA modified nucleotide

<220>

«221> wmisc_feature

«222> (3)..(3)

<223> 5-methyl modified LNA cytosine

<220> .

<221> misc_feature

<222> {4)..{4)

<223> LNA modified nucleotide

<220>

«221> wuisc_feature

<222> (4)..(12)

<223> Phosphorothiocate linkage

<220>

<221> misc_feature

<222> (13)..(13)

<223> 5-methyl modified ILNA cytosine

<220>

<221> misc_feature

<222> (14)..(14)

<223> LNA modified nucleotide

<220>

<221> misc_feature

<222> {15)..(15)

<223> LNA modified nucleotide



<223> Phosphorot hi oate |inkage <220> <221> m sc
feature <222> (13) .(13) <223> 5-nethyl nodified LNA
cytosine <220> <221> mise feature <222> (14)_1(14)
<223> LNA nodi fied nucl eotide <400> 9 ctcaatccat
ggcagc 16 <210> 10 <211> 16 <212> DNA <213>
Artificial <220> 9/23 0 <223> Synthetic

ol i gonucl eoti de <220> <2 m se feature <222>
(2)..f2) <223> LNA nodifiéed nucl eotide <220> <221>

m sc_feature <222> (3). (3) <223> 5-nethyl nodified
LNA cytosi ne <220> <221> mse feature <222> (4). (4)
<223> LNA nodi fied nucl eotide <220> <221>
$¥%§é%g%%gkg <222> (4)..(12) <223> Phosphor ot hi oat g,

<210> 2

<211l> 16

<212> DNA

<213> Artificial

<2205
<223> Synthetic oligonucleotide

<220>

<221> wisc_feature

<222> (1)..(1)

<223> B-methyl modified INA cytosine

<220>

<221> misc_feature

<222> (1)..({18)

<223> Phosphorothioate linkage

<220>

<221> misc_feature

«222> (2)..(2)

<223> LNA modified nucleotide

<220>

<221> misc_feature

<222> (3)..(3)

<223> S5-methyl modified LNA cytosine

<220>

<221> misc_feature

<222> (4) .. (4)

<223> LINA modified nucleotide

<220>

<221> misc_feature

<222> {13)..(13)

<223> 5-methyl modified LNA cytosine

<2205

<221> misc_feature

<2225 (14)..{14)

<223> LNA modified nucleotide

<220>

<221> misc_feature

<222> (15)..(15)

<223> LNA modified nucleotide

<400> 2
ctcaatecat ggeage _ 16

«<210> 3
<211> 16



<220> <221> m sc_feature <222> (13) .(13) <223>
5-met hyl nodified LNA cytosine <220> <221> m sa
feature <222> (14)_.(15) <223> LNA nodified

nucl eoti de <400> 10 ctcaatccat ggcagc 16 <210> 11
<211> 16 <212> DNA <213> Artificial <220> <223>
Synt hetic oligonucl eetide <220> <221> misc_feature
<222> (1). (1) <223> 5-n€t£é| nodi fi ed LNA cyt osi ne
<220> <221> m sc_feature 22» (1). (15) <223>
Phosphor ot hi oate |inkage <220> <221> m sc_eature
<222> (2).(2) <223> LNA nodified nucleotide 10/23 0
£220>p221> misc_feature <222> (3). (3) <223>
B3et Aytitisdl fi ed LNA cytosine <220> <221>

mc_feature
«223> Synthetic oligonucleotide

<220>

<221> misc_feature

<222> (1)..{(1)

<223> 5-methyl modified LNA cytosine

<220>

<221> mwilsc_feature

<222> (2)..({2)

<223> LINA modified nucleotide

<220>

<221> misc_feature

<222> (3)..(3)

<223> S-methyl modified LNA cytosine

<220

<221> muisc_feature

<222> {(4)..(4)

<223> LNA modified nucleotide

<220>

<221> misc_feature

<2225 (4)..(12)

<223> Phosphorothiocate linkage

<2205

<221> misc feature

222>  (13)..(13)

<223> 5-methyl modified LNA cytosine

<220>

<221> misc feature

«222> {(14)..(14)

<223> ©LNA modified nucleotide

<220>

<221> misc_feature

<222> {15}..(15)

«223> LNA modified nucleotide

<220>

. «221> mnisc_feature

<222> {15)..{15) :

<223> Phosphorothioate linkage

<400> 3
ctcaatccat ggcage

<210> 4

<21i> 16

<212> DNA

<213> Artificial

l6



<222> (41.. M <223> LNA nodified nucleotide <220>
<221> misc feature <222> (13) _.(13) <223> 5-methyl
nodi fi ed LNA cytosine <220> <221> nisc_feature <222>
(14)..(15) <223> LNA nodified nucl eotide <400> 11
ctcaatccat ggcagc 16 <210> 12 <211> 16 <212> DNA
<213> Artificial <220> <223> Synthetic
ol i gonucl eoti de <220> <221> mi sc feature <222> (1).
_ (1) <223> 5-nmethyl nodi fPed dNA cytosine <220>
<221> msc feature <222> (1)._(15) <223>
Phosphorot hi oate |inkage <220> <221> m scfeature
<222> (2). (2) <223> LNA nodified nucleotide <220>
<28821> miscfeature <222> (3) ._ (3) <223> 5-nethyl
<24t PirEbetERRLESPPEEREde <220>

<220>

<221> misc_feature

<222> (1)..{(1)

<223> 5-methyl modified LNA cytosine

<220>

<221> misc_feature

<222> (2)..(2)

«223> LNA modified nucleotide

<220>

<221> misc_feature

<222> (3)..(3)

<2235 S5-methyl modified LNA cytosine

<220>

<221> misc_feature

<222 (4)..(4)

«223> LNA modified nucleotide

<220>

<221> wmisc_feature

<222> (4)..(12)

<223> Phosphorothicate linkage

<220>

<221> misc_feature

<222> (13)..{13)

<223> B-methyl modified LNA cytosine

«220>

<221> misc feature

«222> (14)..(14)

<223> INA modified nucleotide

«220>

2221= misc_feature

«222> (15} ..(15)

<223> LNA modified nucleotide

<400> 4 .
ctcaatccat ggecagce 16

<210> B

<21l1> 16

<212> DNA

<213> Artificial

<220>
<223> Synthetic oligonucleotide

<220>
«221> misc_feature



<221> msc feature <222> (4)._(4) <223> ZNA nodified
nucl eotide <220> 11/23 0 <221> mi st feature <222>
(13).(13) <223> 5-nethyl nodified LNA cytosi ne <220>
<221> m sc feature <222> (14)_.(15) <223> LNA

nodi fi ed nucl eoti de <400> 12 ctcaatccat ggcagc 16
<210> 13 <211> 16 <212> DNA <213> Artificial <220>
<223> Synthetic oligonuclegtide <220> <221> m SC
feature <222> (1). (1) <223> b-nethyl nodified LNA
cytosine <220> <221> msc feature <222> (2)._(2)
<223> LNA nodified nucl eotide <220> <221> m st

fedt upd .. 222> (3)-(3) <223> 5-nethyl nodified LNA
@y 1:0S§-methyX 220t i@ 285 cpjogénef eat ur e

<220>

<221> wuisc_feature

<222> (1)..({15)

<223> Phosphorothioate linkage

<220>

<221> misc_feature

<222> (2)..(2)

«223> INA modified nucleotide

<220>

<221> misc_feature

<222> (3)..(3)

<223> 5-methyl modified LNA cytosine

<220

<221> misc_feature

<222> (4)..(4)

<223> LNA modified nucleotide

<220>

<221> misc_feature

<222> (13)..(13)

<223> 5-methyl wmodified LNA cytosine

<220>

<221> misc_ feature

<222>  (13)..{14)

<223> INA modified nucleotide

<400> 5
ctcaatceat ggeage 16

<210> 6

<211> 16

<212> DNA

<213> Artificial

<220>
<223> Synthetic oligonucleotide

<220>

<221i> uwisc_feature

<222> (1)..[16)

<223> Phosphorothiocate linkage

<220>

<221> mnisc_feature

<222> {2)..(2)

<223> INA modified nucleotide

<220>

<221> misc_feature

<222 (3)..({3)

<223> 5-methyl modified LNA cytosine



<222> (4)..(4) <223> LNA nodified nucleotide <220>
<221> miscfeature <222> (4). (12) <223>
Phosphor ot hi oate |inkage <220> <221> misc feature
<222> (13)..(13) <223> 5-nethyl nodified LNA cytosine
<220> <221> m sc feature <222> (14)_.(15) <223> LEA
modi fi ed nucl eotide <400> 13 ctcaatccat ggcagc 16
12/23 0 <210> 14 <211> 16,, <212> DNA <213>
Artificial <220> <223> Syﬁ%he@ic ol i gonucl eot i de
<220> <221> msc feature <222> (1) . (1) <223>
5-met hyl nodi fi ed DNA cytosine <220> <221> m sc
feature <222> (2). (2) <223> LNA nodified nucl eotide
<2g@20> <221> uisc feature <222> (3)..(3) <223>

2L HET fi ed LNA cytosine

<222
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<400>

LNA modified nucleotide

misc_feature
{13)..(13)
5-methyl modified INA cytosgine

misc_feature
(14)..(15)
ILNA modified nucleotide

6

ctcaatccat ggcage le

<210>
<211l»
<212>
<213>»

<220>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<2235

<2205
<221>
<222>
<223>

«220>
=221>
«222>
<223>

«<220>
<221»
<222>
<223>

<220>
<221>
<222>
<223>

<220>

7

16

DNA
Artificial

Synthetic cligonucleotide

misc_feature
{(1}..(1)
5-methyl modified LNA cytosine

misc feature
{2} ..(2)
LNA modified nucleotide

misc_feature
(3)..(3)
s-methyl modified INA cytosine

misc_feature
(4)..(4)
LNA modified nucleotide

misc_feature
(4)..(12)
Phosphorothiocate linkage

misc_feature
(13)..(13)
S5-methyl modified LNA cytosine



<220> <221> misc_feature <222> (4). (4) <223> DNA
nmodi fi ed nucl eotide <220> <221> nisC feature <222>
(4)..(12) <223> Phosphorot hioate |inkage <220> <221>
msc feature <222> (13)_.(13) <223> 5-nethyl nodified
LNA cytosine <220> <221> nise feature <222>
(14) . (15) <223> LNA nodified nucleotide <400> 14
ctcaatccat ggcagc 16 <210> 15 <211> 16 <212> DNA
<213> Artificial <220> <29%> synthetic

ol i gonucl eoti de <220> <221> m sC feature 13/23 0
<222> (1)..(1) <223> 5-nethyl nodified LNA cytosine
§é20> ﬁggéﬁmg;sc feature <222> (1). (15) <223>

QS @wothnoate i nkage <220>
<223> DNA modified nucleotide

<220>
<221> misc_ feature
<222> (18)..{15)

<223> Phosphorothicate linkage

<400> 7
ctcaatccat ggeage 16

<210> 8

<211l> 16

<212> DNA

<213> Artificial

<220>
<223> Synthetic oligonucleotide

«220>

<221> misc_feature

«222s  (1}..(1)

<223> Phosphorothioate linkage

<220>

<221> misc feature

«222> {2)..(2)

«223> LNA modified nucleotide

<220>

<221> misc_feature

<222> (3)..(3)

«223> 5-methyl modified LNA cytosine

<220>

<221> misc feature

<2225 (4)..(4)

<223> INA modified nucleotide

<220>

<221> misc_feature

<222> {4)..{(12)

<223> Phosphorothiocate linkage

<220>

<221> misc feature

<222> (13)..(13) )

«223> S-methyl modified LNA cytosine

<220>

<221> misc_ feature

<222> (14)..(15}

<223> LN2A modified nucleotide

<220>
<221> misc_feature
<222> {15)..{15)



<221> m sc feature
nucl eoti de
<223> 5-net hyl
feature

Synt heti o oligonucl eotide

<4Po¢eli Bi ed nucleotlde

ctcaatccat ggcag

<210>
<21l>
<212>
<213>

<220>
<223>

<220>
<221>
<2225
<223

<220>
<221l>
<222
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<2215
<222>
<223

<220>
<221>
222>
«223>

<220>
<221>
<222>
<223>

<4005

9

16

DNA
Artifiecial

synthetic oligonucleotide

misc_feature
(L) .. (1) )
s-methyl modified LNA cytosine

misc_feature
(2)..(2)
LA modified nucleotide

misc_feature
(3)..(3)
5- methyl modified LNA cytosine

misc_feature
{4)..(4)
1LNA wmodified nuclectide

misc_ feature
(4)..(12)
Phosphorothiocate linkage

misc_feature
(13)..(13)
5-methyl modified LNA cytosine

misc_feature
(14)..(14)
N2 modified nucleotide

9

ctcaatccat ggcage

<210>
<211>
<212>
<213>

<220>

10

16

DNA
Artificial

<222> (2). _
<220> <221> m sc feature
nodi fi ed LNA cyt osi ne
<222> (4) _(4) <223> LNA nodi fied nucl eotide
<220> <221> M sc feature
5- net hyl

<222> (13)
nodi fi ed LNA cyt osi ne
feature <222> (13) .(14) <223> LNA nodified
nucl eoti de <400> is ctca
<211> 16

. (13) <223>
<220> <221> m st
fcca& ggcagc 16 <210> 16
<212> DNA <213> Artificial
<220> <221> m sc feature

55222 3ndspdorafnk B e<R2BxyePhosphor ot hi oat e |i nkage

<221> m st feature <222> (2) (2) c223> LNA

(2) <223> LNA nodified
<222> (3).
<220> <221> M sc

_(3)

<220>

16

16



<220> <221> m sc feature
nmodi fied LNA cytosine 14/23 0
msc _feature <222> (4)..(4) <223> LNA nodified
<220> <221> mi sc_eature
nodi fi ed LNA cytosi ne

nucl eoti de
<223> 5- et hyl

m sc _feature <222> (14)

Synt heti c ol i gonucl eoti de

<222> (1)

<2£%%

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<2205
<221>
<222>
<223>

<220>
221>
<222>
<2235
<2205
221>
222>
<223>

<220>
<221
<222>
<223>

<400>

misc_feature
{2)..(2)
1NA modified nucleotide

misc_feature
{3)..(3)
5-methyl modified LNA cytosine

misc_feature
{4)..(8)
INA modified nucleotide

migc_feature
(4)..(12)
Phosphorothioate linkage

migc_feature
(13)..(13)
5-methyl modified LNA cytosine

misc_feature
(12)..(15)
LNA modified nucleotide

10

cteoaatccat ggcage

<210>
«21l>
<212>
<213>

<220>
<223>

«220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

11

16

DNA
Artificial

Synthetie oligonuclectide

misc_feature
(1)..(1)
s-methyl modified LNA cytosine

misc_feature
(1)..(15)
Phosphorothicate linkage

misc_feature
(2)..(2)
1NA modified nucleotide

<222> (13)
<220> <221>
_fe . (15) <223> LNA nodified
nucl eoti de <400> 16 16 ctcaatccat ggcagc <210> 17
<211> 16 <212> DNA <213¥Artificia
<220> <221> m sc_feature
nodi fi ed LNA cyt osi ne

(2) <223> LNA

(1) <223> 5-net hyl

dyaediz i §dnubRRLE <222> (2).
|f|ed nucl eoti de

<222> (S)-(3) <223> 5-net hyl
<220> <221>

. (13)

16



<220> <221> m sc_feature
5- net hyl

nucl eoti de

feature

(14) _. (14) <223> LDi A nod
msc feature <222> (15) .(15) <223> Phosphorot hi oate

i nkage <400> 17 16 ctcaatocat ggcagc <210> 18

<211> 16 <212> DNA <213> Artificial

<23ynt heti c ol i gonucl eoti de

<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<2225
<223>

«220>
<221>
222>
<223>

<400>

misc_ feature
{3)..(3)
s-methyl modified LNA cytosine

misc_feature
{4)..{4)
.NA modified nucleotide

misc_feature
(13)..(13)
s.methyl modified LNA cytosine

misc_feature
(14)..(15)
.NA modified nucleotide

11

cteaateccat ggcagc

<210>
<211>
<212>
<213>

<220>
<223>

<220>
<221>
<222>
«223>

«<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>

12

16

DNA
Artificial

Synthetic oligonucleotide

misc_feature
(1)..(1)
5-methyl modified LNA cytosine

misc_feature
{1} ..(15)
Phosphorothiocate linkage

misc_feature
(2)..(2)
LNA modified nucleotide

misc_feature

(3)..(3)
5-methyl modified INA cytosine

misc_feature
(4)..(4)
LNA modified nucleotide

<222> (3).
. nodi fi ed TI NA cytosine
m sc _feature <222> (4). (4) <223> LNA nodified
<220> <221> m sc_feature
<223> Phosphorot hi oate |inkage
. <222> (13) . (13) <223> 5-nethyl
cytosine <220> 15/23 0 ﬁ%

(3) <223>
<220> <221>

<222> (4)
<220> <221> misc

(12)

: nmodi fi ed LNA
1> m sc feature <222>

 edonucl eotide <220> <221>

16



<220> <221> M SC feature <222> (1)._ (1) <223>
Phosphor ot hi oate |inkage <220> <221> m sc feature
<222> (2). (2) <223> LNA nodified nucl eotide <220>
<221> m scc_feature <222> (3)..(3) <223> 5-nethyl

nodi fied LNA Cytosine <220> <221> m sc_feature <222>
(4)..(4) <223> MA nodified nucl eotide <220> <221>

m sc feature <222> (4)_(%%&3<223> Phosphor ot hi oat e

l'i nkage <220> <221> m sc fé€atuse <222> (13)_.(13)
<223> 5-nethyl nodified LNA cytosine <220> <221>
msc_feature <222> (14) .(15) <223> LNA nodified

HEC] eplsk dRatws220> <221> misc_feature <222> (15) .(15)
<p6Z:23(13) - «2P3> Phoggporothioate | i nkage <400> 18 16

<223> 5-methyl modified cytosine
<2205

<221> misc_feature

<222> (14)..(15)

<223> LNA modified nucleotide

<400> 12
ctcaatocat ggecage 16

«210> 13

<211l> 16

<212> DNA

<213> Artificial

<220> ‘
<223> Synthetic oligonucleotide

<220>

<221> wmisc_feakture

<222> {(1)..{1)

<223> G5-methyl modified INA cytosine

<220>

<221> misc_feature

<222> (2)..{2)

<223> INA modified nucleotide

<220>

<221> misc_feature

<222> (3)..(3)

223> G5-methyl modified LNA cytosine

<220>

«221> misc_feature

<222>  (4)..(4)

<223> LNA modified nucleotide

<220>

221> misc_feature

222> (4)..(12)

<223> Phosphorothicate linkage

<220>

<221> misc_feature

<222> (13)..(13)

<223> 5-methyl modified LNA cytosine

<220>

<221> misc_feature

<222> {14}..{15)

<223> 1NA modified nucleotide

<400> 13
ctecaatccat ggecage 16



ctcaatccat ggcagc <210> 19 <211> 16 <212> DNA <213,
Artificial <220> <223> Synthetic oligonucleetide
<220> <221> m sc_feature <222> (1) (1) <223>

5-met hyl nodi fied LNA cytosine <220> <221> mi st

feature
nucl eoti de

<222> (2)

<222> (4)._(4)

c220> <221> m sc feature <222>
Phosphor ot hi oate |i nkage <220>
<222> (12) .(13) <223> 5-nethyl
<8202 <221> m sc_feature <222>

<31t £f ed nucl eoti de

<212>
<213>

<220>
<223>

«220>
c221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222
<223>

<220>
<221>
<222>
<223>

<220>
<22l1>
<222>
<223

<220>
<221>
<2225
<223>

<400>

DNA
Artificial

Synthetic oligonucleotide

misc_feature
(1) .. (1)
5-methyl modified LNA cytosine

misc_feature
(2)..{2)
LNA modified nucleotide

misc feature
(3)..(3)
s-methyl modified LNA cytosine

miszc_feature

(4)..(4) _
INA modified nucleotide

mige_feature
(4)..{22)
Phogphorothiocate linkage

misc_feature
{13)..(13)
5-methyl modified INA cytosine

nigc_feature
(14)..(15)
LNA modified nmucleotide

14

ctcaatcecat ggcage

<210>
<211>
<212>
<213>

«220>
<223>

<220>
<221>

is

16

DNA
Artificial

gynthetic oligonucleotide

misc feature

(2) <223> LNA nodified
<220> <221> m sc_feature
<223> 5-nethyl nodified LNA cytosine
feature

<222> (3). (3
<220> <221> M sc

J33%5" bNA nodi fi ed nucl eoti de

(4)..(12) c223>

<221> m sc_feature
nodi fi ed LNA cyt osi ne
(14) .(14) <223> LNA

16



<400> 19 16 ctcaatccat ggcagc <210> 20 <211> 16
<212> DNA <213> Artificial <220> 17123 0 <223>
synthetic oligonucl eotide <220> <221> m st feature
<222> (2). (2) <223> LNA nodified nucleotide <220>
<221> msc feature <222> (3)..(3) <223> 5-net hyl
nodi fied LNA cytosine <220> <221> M SO feature <222>
(4). _(4) <223> LNA nodified_nucl eotide <220> <221>
m sc_feature <2225 (4). (?@3 <323> Phosphor ot hi oat e
i nkage <220> <221> misc_feature <222> (13) . (13)
<223> 5-nethyl nodified LNA cytosine <220> <221>
MSc_gatyne <222> (14)..(15) <223> LNA nodified
<b2G| esohdtblEl mécd@03d 2@ attosiabccat ggcagc 16

<220>

<221> wisc_feature

<222> (1)..(15)

<223> FPhosphorothicate linkage

<220>

«221> mnisc_feature

<222> (2)..(2}

<223> INA modified nucleotide

<220>

<221> misc_feature

<222> (3)..(3)

<223> 5-methyl modified LNA cytosine

<220>

<221> mnisc_feature

<222» (4)..(4)

«223> LNA modified nucleotide

<220>

<221> misc_feature

<222> (13)..(13)

<223> S5-methyl modified INA cytosine

<220>

«221> misc_feature

<222> (13)..(14)

<223> LNa modified nucleotide

<400> 15 . .
cteocaatcecat ggeage 16

<2105 16
<211l> 16
«212> DNA
<213> Artificial

<2205
<223> Synthetic oligonucleotide

<220>

<221> misc_feature

222>  (1)..(15)

«223> Phosphorothioate linkage

<220>

<221> misc_feature

«222> (2)..(2)

<223> LNA modified nucleotide

<220>

<221> misc_feature

<222> {3)..(3)

«223> S-methyl modified LNA cytosine



<210> 21 <211> 18 <212> DNA <213> Artificial <220>

<223> Synthetic oligonucleotide <220> <221>

msc _feature <222> (1). (4) <223> LNA nodified

nucl eotide ¢220> <221, M SC feature <222> (1)._(17)

<223> Phosphorot hi oate |inkage <220> <221, B

msc _feature <222> (15)-.(18) <223> LNA nodified

nucl eoti de 18123 0 <400> %%%éf tgtgctattc tgtgaatt

<210> 22 <211> 16 <2123 0<213> Artificial <220>

<223> Synthetic oligonucleotide <.220> <221>

msc feature <222> (1)..(1) <223> IJNA nodified

nucl eoti de <220> <221> m st feature c¢222> (1)..(15)
<2x4223> PhosphOr O hi Gat e |i nkage

<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<400

misc_feature
(4) .. (4)
ILNA modified nucleotide

misc_feature
(13)..(13)
B-methyl modified LNA cytosine

misc_feature
(14) .. (15)
1NA modified nucleotide

16

ctecaatcceat ggcage 16

<210>
<211ls>
<2125
<213>

<220>
<2235

<220>
<221>
<222>
<223>

<220
<2215
<222>
<223>

<220>
<221>
<222>
<223>

«220>
<221
€222>
2223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>

17

16

DNA,
Artificial

synthetic oligonucleotide

misc_feature
(1y.. (1)
s-methyl modified LNA cytosine

misc_feature
(2)..(2)
INA modified nucleotide

mise_feature
(3)..(3) .
5-methyl modified LNA cytosine

misc_feature
(4)..(4)
INA modified nucleotide

misc_feature
(4)..(12}
Phosphorothiocate linkage

misc_feature
{13)..(13)
5-methyl modified LNA cytosine



<220> <221> m sc_feature <222> (2) . (2) <223>
5-methyl nodified LNA cytosine <220> <221>
msc_feature <222> (3) (3) <223> LNA nodified

nucl eotide <220> <221> mi st feature <222> (4).-(4)
<223> 5-methyl nodified LNA cytosine <220> <221>

m scfeature <222> (13) .(13) <223> 5-nethyl nodified
LNA cytosine <220> <221> pj sc_eature <222> (14)
.(15) <223> LNA rodi fi ed I8 oot  de <400 22 16
gcacagttga aacatc <210> 23 <211> 16 <212> DNA <213>
Artificial <220> <223> Synthetic oligonucleotide
A9023: 0 s€220> <221> mist feature <222> (1)..-(1)

s223>1bNAtmmdi fi ed nucl eotide <220> <221> nisc
<f2Bat Up'k modified nucleotide

<220>

<221> misc_feature

<222> (15)..(15)

<223> FPhosphorothicate linkage

<400> 17
ctcaatccat ggcage 16

<210> 18

<21l> 16

<212> DNA

<213> Artificial

<220>
<223> Synthetic oligonucleotide

<220>
«221> misc_feature
«222> (1)..(1)

<223> Phosphorothloate linkage

220>

«221> wmisc_ feature

«222> (2)..(2)

«223> INA modified nucleotide

<220>

<221> misc_feature

<222> (3)..(3)

<2235 5-methyl modified LNA cytosine

<220>
<221> misc_feature
<222>  (4)..(4)
«223> LNA modified nucleotide

<220>

<221> misc_feature

<222> (4)..(12)

<223> Phosphorothioate linkage

<220>

<221> wisc_feature

<222>  (13)..(13)

<223> S-methyl modified INA cytosine

<220>

«221> misc_feature

«222> (14)..(15)

<323> LNA modified nucleotide

<220>
<221> misc_feature
<222> (15)..(15)



<222> (1)._(15) <223> Phosphorothioate |inkage <220>
<221> mist feature <222> (2)..(2) <223> 5-nethyl
nodi fi ed LNA cytosine <220> <221> nisc_feature <222>
(3). (4) <223> LNA nodified nucleotide T <220> <221>
msc feature <222> (13)_.(13) <223> LNA nodified

nucl eotide <220> <221> misc feature c¢222> (14) . (15)

<223> 5-nethyl nodified L&@icytosine <220> <221>

msc_feature <222> (16)

nucl eoti de
<211> 16

<22§¥ntﬂﬁ§§ph&o&lﬁjo€w ucleed | de

"<222> (1)..(1) <223> 5-nethyl

ctcaatecat ggcagc

<210>
<Z21l>
<212
<213>»

<220>

20

16

DNA
Artificial

6) 0<223> MA nodi fi ed

<400> 23 gcagtggatg aagcca 16
<212> DNA <213> Artificial
<220> <221> m st feature
nodi fi ed LNA cytosi ne

<210> 24

<2208
ctcaatccat ggcage 16
<210> 18
<211l> 16
<212> DNA
<213> Artificial
<220> ‘
«223> Synthetic oligonucleotide
<220>
<221> misc_feature
<222> (1)..{(1)
<223> 5-methyl modified LNA cytosine
<220>
<221> misc_feature
<222> {2)..(2)
<223> LNA modified nucleotide
«220>
<221> misc_feature
<222> (3)..(3)
<223> S-methyl modified LNA cytosine
<220>
<221> misc_feature
<2225 (4)..(4)
«223> LNA modified nucleotide
<220>
<221> misc_feature
«222> {4)..(12)
<223> FPhosphorothicate linkage
© «220>
<221> misc_feature
<2225 {13)..(13)
<223> G-methyl modified LNA cytosine
<220>
<221> misc_feature
<222> (14)..(14)
<223> ILNA modified mucleotide
<400> 18
16



<221> msc feature <222> (1). _ (15) <223>
Phosphor ot hi oate |inkage 20/23 ¢ <220> <221> m st
feature <222> (2)..(2) <223> LNA nodified nucl eotide
<220> <221> misc feature <222> (3)._(3) <223>

5-met hyl nodified LNA cytosine <220> <221> misc
feature <222> (4). (4) <223> LNA nodified nucl eotide
<220> <221> mi st feature _<222> (13) _..(13) <223> LNA
modi fi ed nucl eotide <220%"%2210 nisc feature <222>
(14) .(15) <223> 5-nethyl nodified LNA cytosine <400>
24 cgcagattag aaacct 16 <210> 25 <211> 18 <212> DNA

<5931 33yRRdthf il @huciddlae <223> Synthetic
ol i gonucl eoti de <220> <221> mi st feature

<220>

<221> misc_feature

222> (2)..(2)

<223> LNA modified nucleotide

<220>

<221> misc_feature

222> (3}..(3)

<223> 5-methyl modified LNA cytosine

<220

<221> wisc_feature

<222> (4)..(4)

<223 LNA modified nucleotide

<220>

<221> misc_feature

<222> (4) . (12)

«223> Phosphorothiocate linkage

<220

<221> misc_feature

<2225 (13)..(13)

<223> 5-methyl modified LNA cytosine

<2205

«221> misc_feature

<222% (14) .. {15)

<223> LNA modified nucleotide

€400> 20
ctcaateccat ggeage 16

<210> 21

<21ll> 18

«212> DNA

<213> Artificial

«<220>
«223> Synthetic oligonucleotide

«220>

<221> misc_feature

<222 (1) ..1{4)

«223s INA modified nucleotide

«<220>

<221> misc_feature

222>  {(1)..(17)

«223> Phosphorothivate linkage

<220>

<221> wisc_feature

<222> {15)..(18)

<223> 1NA modified nucleotide



<222> (1)..(17) <223> Phosphorothi oate |inkage <400>
25 tgtgctattc tgtgaatt 18 <210> 26 <211> 16 <212>
DNA  <213> Artificial <220> <223> Synthetic

ol i gonucl eoti de <220> <221> m sc_feature <222>
(1)..(l1) <223> 5-nmethyl nodified LNA cytosine 21123 0
<220> <221> msc feature <222> (1). (15) <223>
Phosphor ot hi oate | i nkage qu%220> <221> misc feature

<222> (2)._(2) <223> LNA

di f Ped nucl eoti de <220>

<221> msc feature <222> (14)_.(15) <223> 5-nethyl
nodi fi ed MA cytosine <400> 26 ctcccagcgt gcgcca 16
<210> 27 <211> 16 ¢212> DNA <213> Artificial <220>

<400>

21

tgtgetatte tgtgaatt 18

<210>
<211>
<212>
<213>

<220>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
«223>

220>
«221>
<222>
<223>

. <2220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<400>

22

16
DNA
Artificial

Synthetic oligonucleotide

nisc_feature
(1) .. (1)
INA modified nucleotide

misc_feature
(1) ..(15}
Phosphorothioate linkage

misc_ feature
(2)..(2)
5-methyl modified LNA cytosine

misc_feature
{3)..(3)
LNA wodified nucleotide

misc_feature
(4)..(4)
5-methyl modified LNA cytosine

migsc. feature
(13)..(13)
5-methyl modified LNA cytosine

misc_feature
{14) .. (15)

INA wodified nucleotide

22

gecacagttga aacatc i6

<210>
<211>
<212>
<213>

<220>
<2235

23

16

DNA
Artificial

Synthetic oligonucleotide



<223> Synthetic oligonucleotide <220> <221>

msc feature <222> (1). (1) <223> LNA nodified

nucl eoti de <220> <221> misc feature <222> (1). (15)
<223> Phosphorot hi oate |inkage <220> <221> m st
feature <222> (2)..(2) <223> 5-nethyl nodified LNA
cytosine <220> <221> msc feature <222> (14) .(14)
<223> 5-nmethyl nodified L cytosi ne <220> <221> m sc
feature <222> {15) .(15) ¥#23* LNA nodified

nucl eoti de <400> 27 accgcgtgcg acccto 16 <210> 28
<211> 16 22!23 <212> DNA <213> Artificial <220>
<223> Synthetic oligonucleotide <220> <221>
msc_feature <222> (1). (1) <223> 5-nethyl nodified

ENK Cyl QSh g ,re<220>

«222> (1)..{1)
«223> LNA modified nucleotide

<220>

<221> misc_feature

<222> {1)..{15)

<223> rhosphorothiocate linkage

<220>

<221> misc_feature

<222> (2)..(2)

<223> B-methyl modified LNA cytosine

<220>

<221> misc_feature

<222> {3)..(4)

<223> INA modified nucleotide

<220>

<221> misc_feature

«222» (13}..{13)

<223» LNA medified nucleotide

<220>

<221l> misc_feature

<222> (14)..(15)

<223> 5-methyl modified LNA cytosine

<220>

<221> misc_feature

<222> (16)..(16)

<223> LNA modified nucleotide

<400> 23
gceagtggaty aageca 16

<210> 24

<21l> 16

<212> DNA

«213> Artificial

<220>
<223> Synthetic oligonucleotide

<220>

<221> misc_ feature

<222> (1)..({1)

<223» S-methyl modified LNA cytosine

«220>

<221> misc_feature

<222> (1)..(15)

«223> Phosphorothioate linkage



<221> msc feature <222> (2)..(2) <223> LNA nodified
nucl eotide <220> <221> misc feature <222> (3)1 _(3)
<223> 5-nethyl nodified LNA cytosine <220> <221>

m scfeature <222> (4)..(S) <223> LNA nodified

nucl eotide <220> <221> M MC feature <222> (4)._(12)
<223> Phosphorot hi oate |inkage <220> <221> m sc
feature <222> (13)_.(13) 223> 5-met hyl nodi fied LNA
cytosi ne <220> <221> m s@feature <222> (14) _. (15)
<223> LNA nodi fi ed nucl eotide <400, 28 ct caat ccat
ggcagc 16 <210> 29 <211> 21 <212> DNA <213>
Atificial <220> <223> Synthetic oliganuclectide
<zaguenee featd®)> 29 aaggaccacc gcatctctac a 21 <210>

< > 4
@G <2(ih'> ?%:Led nucleotide

<220>

<221> misc_feature

<222>  (3)..(3)

<223> 5-methyl modified ILNA cytosine

<220>

<221> misc feature

<222> (4)..(4)

<223> LNA medified nucleotide

<220>

<221> misc_feature

<2225 (13)..(13)

<223> LNA modified nucleotide

<220>

<221> misc_feature

<222> (14)..(15)

<223> 5-methyl modified LNA cytosine

<400> 24

cgeagattag aaacct 16

210> 25

<211> 18

«<212> DNA

«213> Artificial

«220>
<223> Synthetic oligonucleotide

<220>

<221> wmisc_feature

«222> (1)..(17)

<223> Phosphorothiocate linkage

<400> 25 .
tgtgctattec tgtgaatt 18

<210> 26

<21ll> 16

<212> DNA

<213> Artificial

<220>
<223> Synthetic oligonucleotide

<220>

<221> misc_feature

<222> (1)..(1}

«223> B-methyl modified LNA cytosine



23/23 0 <212> DNA c213> Artificial <220> <223>

Synt heti c oligonucl eoti de sequence <400> 30
ccaagtctgg ctcgttctca gt 22 <210> 31 <211> 23 <212>
DNA <213> Artificial <220> <223> Synthetic

ol i gonucl eoti de sequence <400> 31 cgaggctggc
ttcatccact gcc 23 <210> 32 <211> 21 <212> DNA <213>

Artificial <220> <223> S¥ %hetic ol i gonucl eot i de
sequence <400> 32 catgtg g gagagcgtca a 21 <210>
33 <211> 21 <212> DNA <213> Artificial <220> <223>
Synt hetic oligonucl eoti de sequence <400> 33
gccggttcag gtactcagtc a 21 <210> 34 <211> 23 <212>

<221> misc_feature
<222> (1)..{15)
<223> Phosphorothioate linkage

<220>

<221> misc_feature

<222> (2)..(2)

<223> LNA modified nucleotide

<220>

<221> . misc_feature

<222> (14)..(15)

<223> 5-methyl modified LNA cytosine

<400> 26
cteccagegt gegeca 16

<210> 27

<21l 16

<212> DNA

<213» Artificial

<220>
<223> Synthetic oligonucleotide

<220>

<221> misc_feature

<222> (1)..{1)

<223> LNA modified nucleotide

<220>

<221> misc_feature

<222> (1)..{(15)

<223> PpPhosphorothioate linkage

<220>

<221> misc_£eature

<222> (2)..(2)

<223> 5-methyl modified LNA cytosine

<220>

<221> mwmisc_feature

<222> (14)..(14)

<223> B5S-methyl modified LNA cytosine

<220>

<221> misc_feature

<222> (18)..(15)

<223> LNA modified nucleotide

<400> 27
accgegtgeg acccte ) 16

<210> 28
<211> 16



<213> Artificial <220> <223> Synthetic
ol i gonucl eoti de sequence <400> 34 cctggtggac
aacatcgccc tgt 23

<212>
<213>

220>
<223 >

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223»

<220>
<221>
<222
<223>

<220>
<221
<222
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<2225
<2235

<220>
<221>
<222>
<223>

<400>

2@93 o

DNA
Artificial

synthetic oligonucleotide

misc_feature
(1)..(1)
5-methyl modified INA cytosine

misc_feature
(2)..(2)
LNA modified nucleotide

misc_feature
(3)..(3)
5-methyl modified LNA cytosine

misc_feature
(4) .. (5)
INA modified nucleotide

misc_feature
(4)..{22)
Phosphorothiocate linkage

nisc_feature
(13)..{13)
5-methyl modified LNA cytosine

misc_feature
(14)..{15)
INA modified nucleotide

28

ctcaateccat ggeage

<210>
<211>
212>
<213>

<220>
<223>

<400>

29

21

DNA
Artificial

Synthetic oligonucleotide sequence

29

aaggaccacc gcatctctac a

<210>
<211l>

30
22

le

21



23/23

<212> DNA
<213> Artificial

<220>
<223> Synthetic oligonucleotide sequence

<400> 30
ccaagtetgg ctegttetea gt

<210> 31
«211> 23
<212> DNA

«213> Artificial

<220
«223> Synthetic oligonuclectide sequence

<400> 31
cgaggctgge ttcatccact geco

<210> 32
<211> 21
<212> DNA

<213> Artificial

<220>
<223> Synthetic oligonucleotide sequence

<400> 32
catgtgtgtg gagagegtca a

«210> 33
<211 21
«212> DNA

«213> Artificial

<220>
<223> Synthetic cligonucleotide seguence

<400> 33
geeggttcag gtactcagtc a

<210> 34
<211l> 23
<212> DNA

<213> BArtificial

<220>
<223> Synthetic oligonucleotide sequence

<400> 34
cctggtggac aacatcgece tgt

22

23

21

21

23





