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Structural Nucleic Acid Guided Chem cal Synthesis
Field of the invention The present invention provides
woanpasit3zons and nmethods for in vitro DNA di spCapK2005/000719

technol ogy, allow ng display of variety of nolecul es,

such as non-natural polynmers and small nol ecul es.

Advant ages of such nethods are that conbinatori al

l'ibraries can be constructed and subjected to rounds
LNA(ﬂEgé@bEﬁ&hﬁ?@SARb'ﬁ@ﬁhﬁﬁﬁM@ﬁfb¥@WN%ﬁR anplification

an rversification us all owi ng nol ecul ar

evol uti on. Background Di splay technol ogi es have been

devel oped to conbi ne information storage and
FIELCA@PITHE INWENT@ANcapabi | iti es of nucleic acids with the

functional activities of other conpound Di spl ay

t echnol ogi es rel n an assg ciation
The FrERGE PRI EHPY 8 SR ACSUIcT GP EP AR S L e treatment of
cancdrnfrar coatpogitioad cartpidea mriicutdriiNg atibonuvieotids bavinmexcellent
prope?“geré @}.ll*l\ {‘%Pe&qg% ﬁ%gﬁg oF e PRisRA DS Sﬁr\ﬁmtTh‘éerysent invention

es can be constructed and probed for a

also prevfesed MeERGAPE (reaing BCI uRRd YBIPHP KEHiti ties. Library

menbers having the desired activity can then be

partitioned fromlibrary nenbers not having the
BAcM@%@UN@ﬂoﬁﬁﬁEYNWMWH@NUS creating an enriched library

a higher fraction of nenbers having the desired

act|V|ty This process is called selection. The
Survﬁinnswﬁelbfewemﬁost lattrdctibe aovel nawbetesgdts Thaelivipglirel@fl Survivin in
cancer har %Ezgn gr%EH:E utg/edeké%ﬁgn b IINST]i I&Xlstolﬁﬁ'\é pl%@&ﬁ“m ﬁmost all tumour

I'c ac nce hus allowm ng | dentif é g
tvpesexﬁmalfeﬂ@mlfﬁﬁﬁem éf SersiYHY 8 tkb'f‘OW’ét'%??“&Fa' Y%ﬁ%'a&? Wit poor prognosi
increb RANBALL FL&Frdnbé bAEFesitdnowd therapyy batheddibtidir @rdychemobieerapy .
e AR R el IP B Bl sSER Y 8] RO S
tnssuéwmekescﬁwtwvem pivotekcanoer. ge8ach di spl ay technol ogies are

called "anplifiable display technologies These

technol ogi es are especially advanta
The ighipiion oofragepmislapaqtﬁ'@s(lﬁ\%éaa\ﬁ% 9 FRIGTRY D Vﬂ?‘?&{sb‘ 3?9":3' dvents: (i
contrdebfedll ipedliferatiora(mitsss) catd (N regmtatibe opprobammeed edil dratking

neLe ' Nekis.

(apog R PRERoRH, SR aBre AP EoPEh KBS, afRaichere,

rounds of selectlon anplification and diversification
A cor?n@n‘ﬂa@c?r} &%lfd@( fﬂ?@etlr{gfmﬁww&laﬂg Thi@ redute iPpincrasdal poatosisrinduction

tural sele Vv ecul es. W

n sEels grmoorey 1o pRua Bt THO! HBnf Ler e ay R 2805 Rhn. .
Acadegal uo02or0E%4)pl ay technol ogies utilizing b| ol ogi cal

systens have been devel oped, the nost notable of which

is phage display (Smth, Science, 228, 1315-7, 1%8$ “nh
Wan&l@t/vékﬁeaomsab?n@é*yét e £a R 1854 ost'Wé’"UF'%tEF%&F enhances
TaxoMHduEa apppedsid ih MgLkemedeentise Hedn’as protei ns and

peptides. In vitro display technol ogies exploiting the

flexibility of organic chem stry has been descri bed.
A wiGhengg afipbssibiesantissnse o lignnuIsBrideseee deseibedimE apphgants’

earlié |hfefrn’§i%hb%nt%b%ﬁbﬁ pulﬂﬁgtlcfrﬂlfl‘&tW@ Q@b#ﬁoﬁggﬂpﬂbl Howeler, the
acceptl n a chem ca unct |

surpeslpell 9eCHProRettiep of Hig w{éf’%ﬁ*‘f@e%%}?ﬁd'&%ﬁﬁaﬁ“ £ i not vet been

descAbédipathé priosymt hesi zi ng such a library is connnnly
known as "split and m x", consisting of rounds of
m xing and splitting the bifunctional nolecules into
conpartnents. A conpartnent specific pair of chem ca
group and nucl eic acid sequence is added. The nucleic
aci d sequences are thus encoding the chem cal groups.
Al'l bifunctional nolecules are then m xed and the
process iterated to create a | arge conbi natoria
library. The library is then subjected to selection
and the sel ected nucleic acid sequences anplified by
PCR, which may be used for identification by
conventi onal nDIecuIar b|ology, cIonlng and DNA
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gi ven codon position. This brings the chem cal group
on a hybridized transfer unit in proximty to the
WO e@e5w0B2 site on the hybridized tenpl ate, whi BGT/DK2005/000719

consequently gui des the chem cal reaction of cognate
pairs. This process is then rejterated using other
codon positions to forma conbinatorial library. A
limtation of the above proximty guiding of cognate

BRIEPBESSRIPTICONOGR TARANCENeMONal group is given by the
linear structure of the tenplate oligonucleotide. As a
consequence of the linearity the distance between

A first o@domaspad of hiee prieeentdatentiemotiatentosd tiquidpharndicédtial famaesition

comp‘ﬂ@ﬂe%n RRARI i b&ﬂgh@%l&ééﬁ\% b&né é‘;’é:?rileg':%ld ¢ %ﬂg&Q@iebtu@H"ﬁavmg a

ol g1 17D GO B BB N HEIEBIH S PSAE® PHLCaGR NG the fobwing
(sub)semeecd:r ati on drops to the powerof three as a function
of the distance. This di sadvant age becones nore
ronounced for conplex libraries, wth nore codon
5'-("6RET:) | ErisA RS SehpEe) BORERSID NRi 38)pr obl em i s
sought solved in W04/ 016767A2, mhere the transfer

prefeéa%éyo%v?%ﬁ% ’gogs k! n210a|$ T}eé)hdes ﬁgag tagelogqc’eg a%g ctor%lptqsing the
ﬁMmmmmsmaneqeﬁqaence on t he tenplate close to the
reactive site. Thus, by hybridizing a transfer unit to
e nplate results in that the tenplate sequence
5 %ét v@éﬁsttqsfeasé@s@encqﬁéé&ﬁ 61FQ P §8edki on and the

const ant segnent |s bul ging out, to forma so-called

t t t hat t
e RSB T B AR Pl NSRRI e, 5
D-thig ediie AtD-p@EelN mcea-ﬂ_mxyttlh@ pmelk lettietsydesiingte & degyersuaeptide,
undetlﬂe%?r‘:ﬁé&ﬁ&ﬁ‘?&%n LN rRicROn Pl ffhud aéﬁﬁmédeéﬂo% grof the

he reactive site
deoiiLsaidel SVRCL Rl SrOatioRAtE = PREPPEITEIISHtE NG PR Bh BeEBHTAnS
nuclepeiaésy LNNSuckatidadnaloguesnaebalbssip @x” dsivhetpsaitherya t he
| obl.em.. . . .
ohos R FBERBIAS ek ueat I oot dhidhBoprind Riciotides/ g
nuclepige pupfemesgndor WO04/ 016767A2 with the difference
that the tenplate is cut into mnor sequences, termned

connectin nucl eot s in.the a Ii catlon
said ERRAGCHTIE BOTYATGIEOTHEE “eBpne e o SR ko 4 pr it B ane
havirgr amignit lsgrsegth of 8012888tMiNbn proximity. In certain

enbodi nents the connecting pol ynucl eoti des may

conprise a reactive chem cal group. To obtain an
A SeqORE GRRUASEFLR Be PLaRETHEY AN 4= g b BeAdevie PipsRAceutical composition
comp&@ﬁt@ry @njugatoiel @R arqeematm@nsam t@njudate t@aEtihgDf arl higA

ollgonﬁcgg)otl%e an§j ra{ f?a gteoclj‘l 'ﬁ{clegﬁdﬁ‘? Felgﬁgcle%pge/ ﬁwo%tﬁ covehenély

Subj orme
attadhradbtca$aldsglIgorrrh@e@rdne» @ah«édNt\ phﬂoarii:le@tlctﬁ?émétgsa tosg) f Aet20c

nucldokiddDIYA Rddledtide RnBBgcadHaedmpREIRY Btk follewifg Qﬂ.@)ﬂﬁuence
nucl eic acid. The enriched libraries can also
anplified and diversified by for exanple error prone

5'-("RERT s Asaklcowing, " ToA(ED (@ el $8Q By BbuRspNn. A
l[imtation in these approaches is that a | arge nunber

of tenplates have to be created, which is cunbersone,
prefesably hevingattak @fsl6h2f Bugiestises/ BiA puseqtideraaploausseaigtsempaising the
followiing Ysud) el Qpede: codon/ anti -codon hybridi zation. In
nmet hods using a plurality of m nor sequences to nmake
up the final directed synthesis the nunber of
5-"egadiencetsc.t.atoa. " Smaest £8ER IBZ NOven hi gher than the
actual library size.The prior art nethods using
tenpl ates suffer fromthe di sadvantage that the
encodi ng i s dependent upon hybridizati on of codon and
anti - codon sequences. Sonetines hybridi zati on between
singl e stranded ol i gonucl eotides will happen w t hout
perfect conplenentarities. In the case of library
constructlon the result |s Ioss of the aSSOC|at|on

1 . - 1 . " - .
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enhances the chances for a reaction to proceed. The
presence of 3 or nore stens in the star structure
wWee@asE3n strong super structure, which is stBUI/BKews000719
at conditions where a single duplex will separate into
two discrete single stranded nucleic acids. Thus, the
star structure enables versatile reaction conditions
to be used in order to pronote reaction between the
wher@heﬁﬁlfaalettgfmm@na@wﬁmmmlébtlﬂ@Qﬁélb@f—é J&ﬂﬁcﬁﬁdggclﬁ*h(BVB-oxy-LNA, B-
I te Str abbl e eno
b- th'§ Lﬂk é:b:?: 1"%”‘ or ”§m ?02 ﬁ\'ﬁ uﬂ ﬁters dat'a‘S’egs tgoan?e()xﬁnucge%gde’
Mﬁ_ﬂhﬁg'@t‘éﬁe@ ebﬁn Bsefma@l@@tm amalolguaa@l defisted v of air an

deoxyHidlebiidd, @@bé&ﬁﬁtﬁ%Sdéglgr{b@% OMrosphdtotfiddialink B‘ém@éh H@Qﬁ&urmg

the star structuyr nconp 9,

T N g S e O S R i
phospiwnethioate\Wni er elposnnehatiestdr liok debrdes nefgbbeaswchucheetides/LNA
nucledti@Piddidgie®fanithe star structure is also increased. The

nucleic acid is segnented into various parts with

certain functions. In certain aspect of the invention,
said dqueouslsingdrcomprising anpffeses k@étﬁng)ﬂ'lel]filﬂlﬁ tBOEHQS v?;l]: _4.0};8.5, and

. . re chem cal groups, iC
havmh%%dlé et&%tﬁ gfzﬁag%&##;ofor mation of the forned

chem caI corrpound The presence of a codon segnent

A third BBt lof tHRQF&dht RivBRionaRlaYestt8 aUstrhB&ubES B o@t%rﬂcotn?prlsmg at

oppte reacti OXi also to use t
east B Eee (50 Anne LY SHeRiclholend & haimestirer Buasecpieble
carrienhsaichLvavlgopadi¢aticle matned al tntadl be17-00 matleaivesfLNA@icleotide
lofhen cal f one or nore codons

and ol&é espeSF@?)FHSS%S?°W'ﬁ%%L§’2 ?n% pui poses. Wen the

formed chem cal conpound is present in a small anount
5-MeqT, "tGARRR SN, 4.6, T, MeE-ur GEG Ihwot her conpounds, easy

identification can be perfornmed through nol ecul ar

bi ol ogi cal techni ques. A codon identifying a chem cal
whergjn capitahieitetsedgsigestertn lafymnizoddé andlbgiemetdciddram BeD-oxy-LNA, B-
D-thid-ORAT H19- 5rﬁﬁo§.‘i\l§ran§tcr EL%&WLﬁA émﬁl IeEtQI% o%ggﬁﬁeWeoQ%udeohde,

Iﬁ)r esent at or he vicinit he reaction cent
underline Pﬁ%gm%'@re&a@ F% ng@@ﬁma@a@m As defher apare & af “the
deoxysiualeotide;, watsdrigt. “st desigraédst Bphbspisqrethioadd litlhigetivestendigitbouding

nucieGOUST oS RIcblAl Sk ek LI L Alel Eer codor

tem poi nti n avay

PhOSR?@FRt@Patﬁl link\Rs aPhpsigrasligstasdink petween meighbeyring rtwﬁleph@s/ LNA
nuclebtit fiafogaéd;hngt ar structure as the codon at the

extremty does not necessarily need for take part in

the formation of a duplex or in the fornmation of the
wheraimvher weigiEmatié betwehe the@stnoomnumundfs) aidehesiNAnaigonycidaeide in

a |l oop may be present. A

said éahﬁﬁ%lt'ﬁ%ggt%e?%gg%(gfkﬁpgﬁgelgsét em may be preferred when

it isintended to |ligate the stemto another nucleic
A fouBinthin hépedt rahé a'rdéerﬁtﬁ’ﬂ\%ﬁuﬁﬁ nélated td @@ﬁaﬂn&acﬁmmébn%ostti&ﬂ

compﬁgﬁ%\gt Ie‘é%}%n% tmﬁngtc?%‘l 8unc{)?ﬂjjo ?cgw,ﬁaﬁ ae; é@%g\:aig%{l%icany acceptable
carrier j sqkchepaiusataroanistingofiay hNﬁJ@qugaml@tldfe anthet feast] @ieccaci d

nucle%@?ﬁorﬁbdl‘}‘lﬁklébﬁde MBicdy @cﬁ/rateﬁtlﬂ aﬁgggﬁ;cggégﬁ gg&c?{gﬁlegt?% said LNA

olioo BRI pMECT totd R0 NFIeaHUEAIA BISDP SamIcousS g gomprising

the follgwipp dswénseqatna@l | extrenes of the stenms except one, so
as to forma contiguous nucleic acid sequence.

) MeS qpl , the cont48uous sequence conprises a primng

5'( gx)f"é t%AeeﬁtstWsig@a PG ehd ©R8 IRIND-€38 aci d using a
pol ymerase or another nucleic acid active enzyne. In
appropriate instances the primng site is present at
the stemnot having a | oop. Suitably, the nucleic acid
conprises a primng site for a DNA pol ynerase, RNA
pol ymerase or reverse transcriptase. Thus, the | oops
make it possible to prepare a doubl e stranded
exten3|on product dlsplaylng the forned chenlca

o ey o s e
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di spensed with, such as 11, 10, 9, 8, 7, or 6
nucl eoti des. However, in general a high stability is
waele®nsd32 A suitable stability under nost condPCT/DE005600719
general |y obtai ned when each hybridi sati on segnent
conprises 18 or nore nucl eotides. Wien conditions are
used whi ch di sfavor hybridization, i.e. tenperatures
wel | above anbi ent, high salt concentrations, or
prefeppblystaving ofotarafahi2d rsioleviddess NAhylridotitde abdlogues @gdeomsrising the
ﬂmowmggﬁbg@mmgk@ nucl eoti des are usually utilized. After
the reaction of the individual chem cal groups, the
formed chem cal conpound is preferably covalently
5"l anAed.ctant.be. Faslai-6’ @EQAD No. oertain applications
it may be desired to use hybridization to attach the
formed chem cal conpound to the nucleic acid of the
wherejf g3piy lefferadesignhisvanidtA ruckeotiae enalogitet setsoteeiftrone RSRrors-LNA, B-

D-thid-0RA, Ma@memmaalnd(‘cpmaQ‘WﬂﬂAaMaﬂ Re&eRUekBhseaCAPAdeotide,
undedhi é‘l’ﬁl?sns J %get er g@én (g suns uent selection. A
UnCee e ATl " £ LA npectcB praldy &5 e PBAvE it er
deoxymagledtidea selciipit ‘et desiigratasirephnaph@bthicates thii etasgh neighbouring
nucleSRREARA AlcRoVBY andfsyuds) a%)é%ﬂpécﬁf)t t)!}edeggﬁg%g 'ré“thet(i‘r oups

to reaction are coval ent

phosﬂ%Beq'éFP%ted'EMr apbpspheipdiestes ligk bﬁ‘ﬁ\feén @ﬁlghh@lr@@\iwldéﬁ‘t'desl LNA
nucleattdeatlaliogness ameie cl eaved sinul taneously with or

subsequent to reaction. The covalent |ink may be

designed to be cleavable or durable. Furthernore a
wherein theadigle retie keieentie tosantesonpogddispandthel Lédv@igonucleotide part
of thel dSARAbEY iR lsYidURAPosiBCEIIPhedangest SNed, tope cleaved in

a step subsequent to a reaction. Usually, the chem ca

conmpound is formed by reaction of the chem cal groups
A fifthainbiacispett tob tHehmresunt IngktticnCiehtand thplsooradn l}NAchl@oﬂlﬁcleotlde for

the pr‘gBér%tlfnlﬂ bt QSﬁal{T%@&}t@QItc%gp-ggﬁgﬁ ?o@%@ﬂ%&nﬁ@*’ a%dén%w ||} %artlcular a

om any source, 1nc ound ad
humaﬁve?cﬁffﬁr'a% frgmy orewsqeptiele sme Cﬁ'ﬁﬁeréﬁéﬁﬁ/ a@'ééNwollﬁpraJCm@diQemaymg a
total afi2ek0 Miteotided/eA nt@astidanhbisyudstndtempeiahd ehd®ilowing
(sub) e 085 .l inking agents, activating agent, deprotecting
8 §'etc. The star structures according to the
present invention are useful in the generation of
5-( b £l dlbler el conom akospRA RS associ at ed
th a genetlc "code. ccordlng y, the pfesent
|nvent|on also relates to a library of star
prefersbly haviay @sotaFat16-2b nudieotRieILNA INUIEbtiEHARY uBLait @%fiMsing the

followl Qpies in the nedia and the nedia generally
Oowngé69¥§% en'?ar structures containing different

chem cal conmpounds. As an exanple, a library of the
57-Mec i ‘e Q4 t.bRMEN. b R, x_X:?QQE@ﬁ§$KﬁH%'¢aSt 1000 different
chem cal conpounds preferably 106different chem ca
conmpounds, and nore preferred 109 different chem ca
wheregomapasirietsers ldesiginnt ke LNASpEestidd 41 Idaue seBtted wem bOcSky LNA, B-
D- thlomWA kBeD %‘?\'ﬁ% 'LPEQn@ﬁ - §>lyaLNA1%maﬂ Ie%tegs {jgsdgnatt% R ds?])@/gai:l %tlde,

eSIZIng rari 6s associ a
U—”Mm&eé@ea'@é i€ @ertarw'fﬂfgw%eoﬂgq analegugcasutedined ahavedr by
deoxyﬁﬂlﬂleballdbys&)@cﬁﬁt em‘&%@hé/teQIalp@@%F&ﬁ|Bét‘éQﬁk b&ke@ninighbouring

rucieofBLILOE b AL g, oL JORUC PAL LIS CamLas i 1D

phospbﬁfétmﬂat@ bwu@n @phdsdkorhgibstedinkesetvecranagtivaritg hoseotidss/LNA
nuclectiB® aRaloduikst he next and so forth. Finally, the segnent
towards the 3' end of the |ast hybridizes to a segnment
towards the 5 end of the first oligonucleotide.
Consequently, the md section between the two
hybri di zati on segnments on each ol igonucl eotide is
poi nting towards the center of the forned ring,
whereas the termni are pointing outwards, giving the
star-structure. So, when three types of
ol i gonucl eoti des are used three stens are forned, when
four ‘types of ollgonucleotldes are used four stens are

N |
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situated in the md section between the hybridization
segnents or in the vicinity hereof and optionally a
w@owensEayment situated external to one of thePCT/DK2005/000719
hybri di zati on segnments; (ii) contacting said capier
nodul es under conditions allowng hybridization of
sai d hybridi zati on segnents, thus bringing said
chem cal groups into proximty, where the forned
A sixigHaain @apect ofheunesans inasisinni ralabas taithduset ofl .easjugatee saifi conjugate
cons@c&ig%f%ﬂﬂ\l%@ﬂg@ﬁlﬂﬂoﬁde N’\&j&nl@éﬁ%m& tﬂ@n-tngEIQJ)tl&Kﬁé@ﬁé}olﬂ‘{ucleohde

moie & nqg h it % n the formtion of
UPHRETHYEP FRER O SRR SORNUEPHEy (o7 1° PRGRRIPHEN afr mphRrEdceutical
comppsitierhéer tlor tredtiment efmdrireals merdrdallarsit e sefferMgi fBord or

susce\ﬁ’ﬂ@l@ t(g QLéEn&"f‘rdE%EsernglHlLﬁﬂ oﬂ%&ule\l%ggdé ﬁ'av‘i@ Eo%dné?tl{z% of

f em cal structure, €s the
”“C‘eg?)‘geé INAyslsetitle aralegues Rad sePPiiWIg s dellowingTisus)sequrage:N
is 3, a (1) first position carrier nodule is used

O TR G e R S ERBBE Bopoti i on

carriernodul e, and a nucleic acid segnent capabl e of
prefell%lé Ha@lné'anﬁtél Q®f @6%%@Btldgs/LﬁlA§ﬁﬁ%Bgdé)9§dI%%Q afi@EShSising the
collow TP G second (n=2) position canier e 1's

VEASEYS “% nucleic acid segment capabl e of

hybridi zing to said nucleic acids segnment of the first
5-MeCRNY u [ i.d segnent capabl e of

<jﬁgtg%%y%§gsqggé%%gt ﬁlgﬂﬁidﬂcarrier modul e; and
(3) a third position canier nodule is used having a

wherdW@éﬁﬁlapleﬁéﬁsCHe%@GB@’ean Wle@tl@é afB &Y deberelf2g fFth E-% gxy LNA, B-

d
-t R A BPLNVAGH] SLgRihiACEpALR G RGBT a1 GEPRG desode,
undertipgydesignateds esthedard LKA hudentideranatogud &s ddfthed abbvesord a
deox%@taleédd'esguﬁggﬁétt“%’a&]e&&%te%r Lfmgb‘#ogﬁﬂh%a&slﬁqc Jb@\x%ghgne{i‘ghbouring

el ¢ acid segnent” capa I'zin
”“C'eﬁl?@is/él\'é ”&E'iea‘%des%'@*ﬁ%*? r@f”dtsH'éSCf'E‘U rXt "Hegigrites @H“eé arrier
phosphoittieste dinkl ofa PHodpRomdRGted lifie BefREN BABARIRINGfucleotides/LNA

ledBR to a segnent of a second position carrier
nuce g%”gba%gg (n=2) second position carrier nodule is

used having a nucleic acid segment capable of

A sevé]‘)éb rhiaﬁir\ ZédéGt f&h& %FéieﬁNﬁJ/&'tlﬁn aakds 58 mmd &ftréalgg? e'nrl mal, in

articGE h %% ? a nuclejc acid s capa
P H%? Hm?i‘qﬁji Bha OBy RFeHECBHDIE 9 P R ISé?SenHmmethogﬁammsmg
the sté¢mof3dnpihistedinp ds ithd mamoait bihesr moeiitherabsutitaydeffi@iv@godes of a first

pharnﬁldgdtﬁbpco?r{&aﬁlgg LG n&ﬁ#@#kﬁA 8r|%olmgg$t%e LNg LF\IR&??onuclﬁatlde

nucl el ¢ aci carfi
having,a {tofel <fjie- %R:%C'%Oé@ﬁ%{h't“\ sapedside a@ﬁloawraruh czamwglsmg the following
(sub)querent of fourth canier nodule and (3) a fourth
position carrier nodule is used having a nucleic acid
e Segment capabl e of hybridizing to said nucleic acids
5-("GH B A At csad:HaOHTE.A(Ca)ii)e¥ (FEQID &0. 2P a nucl ei ¢
acid segnent capabl e of hybridizing to a segnent of
S i first canier nodule. When Nis 5, a (1) first
preferﬁ@% Y IB%H 3t pleto- Fr%am'@)tidgs/h%@UHaﬁeﬁmganaloma@q dldccogniriging the
followwe gsmmsequapadl e of hybridi zing to a nucl eic acids
segnent of the fifth position canier nodule, and a
e nucleic acid segnent capabl e of hybridizing to a
5-"Cde ﬁsé‘sﬁts%Fsaésngscéde_ﬂotl(SE@ifD d@nilkr nodule; (2) (n=2)
second position carrier nodule is used having a
h nuclgig acid segnent capable of hybridizing to said
wherei, fRpiLal detigrs gesigriaieran NG mutlipetide; anglogee pele@ed frapi-B-oxaridiA, B-
D-thiogl.NAv 8} Biamirae LA aeg) raRéxyeiara Bhall dfttdhy bédigHagd @@eéﬂ/nacleotide,
segnent of third carrier nodule; and (n=3) thir
position canier nodule is used having a nucleic cid
segnment capable of hybridizing to said nucleic acid
segnent of the second carrier nodule and a nucleic
aci d segnent capable of hybridizing to a segnment of
fourth canier nodule and and (n=4) fourth position
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conditions allowing ligation of the termi ni of nodule
n-1 to nodule n and nodule N-1 to nodule N and thereby
wo eoogiopg3zont i nuous nucl ei c acid nol ecul e wi t hPCT/DK2005/000719

stem | oop structures and a chenical conpound

associ ated. According to a preferred enbodinent, Nis

3, 4, 5, 6, 7. It is also preferred that each of the

carrier nodul es conprise an associ ated chenm cal group
underlir@Gjesiginatiga eitideriam tNAenudedtide enaloguelrstdefieed dtpye or a
deoxyhﬁ(@édtn@é Zﬁl‘bb&fbt S@%ﬁk&e@ b thsﬁhIB?othgﬂeninkBbeﬂféeﬁqmg@xﬂgu tfhg

ment situated external to one of
“”C'Q%VS?/HHAE‘ Feide0g1RertSs andAPsEdRit Xc fl?srﬁ‘a&?s et“ﬁ‘@réanl er
phosphurdthicse hrekyorpepticepheddiestgu inid bewksn neiglenoutihg nededtides/LNA
y be contacted in any order between the
nUCIeMg%bfﬁg%Jﬁg carrier nodules or the contacting may be
performed sinmultaneously, i.e. all the carrier

An eighBflhbRSasp&dt ofithd Basdnt @hv%h'@&"t @lHtésaﬂo aarﬁ‘iEtHdH oPtrebth® a mammal, in

hyb t
partic gt A En A O T o ReRISaELP FE1RE Heer dieniso8 comprising
the stahefrrdsenjetering &d theenanimehorsf ortrh@“ecth@ﬁp@alcalg/r &ftgotive doses of a first
pharnﬂ@éJt@Mnﬁegtlwl:&’mﬁnsﬁr(@&t:érﬁﬂba@é stamecohﬁtggie G'Hr'ﬁgﬁpﬁg &an LA

es require gr asse e entir

°“9°”§$'3‘ft'd§tannggf GEEUS e'HJCPeQH %(US’(”1PP'¥P‘§F"?51%‘1§&?ﬂj“éb’éa‘ﬁ?%'y
attached yo beed ukgedutleotites eaith LA aliginarlestideulttvirtges tondi ef @ Ry20t he
r

e R R RSB o B Aok PRe i Eo B A bt

assenbling of two carrier nndules by hybridization of
5-("GNE ERREL P Al eatd)on (segrBROs 28N auxi |1 ary

ol 1 gonucl eot 1 de having segnmens invers conplenentary to

t he non- hybri di sed hybridi zati on segnents may be added
preferblgy heving b hatabéfalt-2a nudd¢dides/ LM hecledthie apblguesadndyrooypising the
ﬂmowﬂpkﬁﬁﬁ ER% carri er nodul es have been brought into

ose’'proximty in the reaction center, reaction is

effected. The chem cal groups may be deS| gned such
5-"eCiTEE, Aga. £ €6 IoQIT " 0@CEIcS3I(BE@ D Afoehy when the groups

cone into reaction distance of each other or the

groups may be designed such that an external conponent
whereirstapt@dattary désignatden LEAcuElestidecanatogue selddted &rtne-Radxy-LNA, B-

D- thloclg\im(Bn@%Hﬁmprgn@afLewm sn%ll@&@r?@emgnate a deoxynucleotide,
ctromagneti sm or any other stinmul], which effeects

el e
—nde_r'é%ctqsagaﬁtes FRNe M YE ﬁ%é'ﬁ’a'?ﬂ“et%éjeﬁf‘%js@?ﬂ"e %hfent i on
deoxyoudidutigesbsaipe e’ stesignates l.asﬁdsphlorcﬁhloéthemz Ihetwezalnegihboythg

nucleo@%@ségﬁ/?'agagcﬁud%%glo%@o haE&‘? &Eﬁ'&r“ "’E?sﬁgﬁr% dé 'e(?tmehg St ers

cent I's de
phosplerethiasel liMgershapltpseerediester Hnm%ﬁévvb@bmﬁ'@mhggégw aecleqtiggs/LNA
nucled:iae adélsg@ace between two reactants in the reaction
center is less than 10 ran. Assum ng the reaction
center is spherical; the concentration of the
A ninth ezdt agpest ddhe beserdl iowAntibe delétes tard/kit kcomariginel ogi cal
context a concentration of this size is regarded as
gh and a reaction can be assuned to proceed within a
(a)a frréta‘éOB?P&BFfét eNRNINGeRe HeARSriBiectahie seleR APTastal oA LUA
oligonfitleRidecqat ant in the nedia is very |ow, when the
carrier nodul es have been dosed in adjusted nol ar
anmounts, so the reaction in the reaction center is
(b) a speentt topnfonemir widtaines ompor Woredojee@blecatitionnof dieeormate taxane
compoi@gd;i on of the earner nodul e can contain any suitable
chemical groups. To allow for enzymatic extension by
e.g. a polynerase, the md section of a carrier nodule
suitably conprises a chem cal bond or 1 to 20
nucl eoti des. The nucl eoti des nay be nodified to obtain
certain reaction conditions in the reaction center. As
an exanple, the nucleotides of the md section may be
nodi fied with |ipophilic groups to provide for a high
nmobility and reactivity of the associated chem ca
groups. The chem cal ~group may be aSSOCIated mnth t he

e . o,
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chem cal conpounds, i.e. chem cal conpounds with a
desired property. One way of obtaining this
w0 ndoeosEst on is to quantify the anplificati on PCDOKEW05/000719
t hrough wel | - know nmet hods such as QPCR or standard PCR
conmbined with mcroarray. Theyinformation nmay be used
in the formation of a second-generation library with a
reduced diversity, as it is only necessary to include
whereipageid IgY¥A pligdnlieentida heviag laitbrahefy12-am natlectides/s 8 cwsisstide
analoq@eg %W@%pr@iﬁ@e{hé'f&lbbm)id&q;sﬁﬁ)%ehlfen@ézso a focused library
ecause the abundance of chem cal conpounds with a
desired property is higher.\Wen two or nore carrier
5-(MeapaylEsAdr e ddigay £ a0g0(d) e (SEQ 1D 8Iopa@8ki bl e t o obtain
informati on of the reactants, which together have
participated in the formation of chem cal conpounds
prefergiply hawingle setekef 1o dpeudsotidps/ba nygpstidg|analogygs Jnsl-comprising the
followB sl BSeqabfeel | gat ed together so as to forma linear
nucl eic acid or a circular nucleic acid. Thus, when
two or nore carrier nodules are |igated together, a
5'-Mec g 'tiglAca e taitag SC1reGIcs3 (BE@ B AI0Y 1o anplify the
conti guous nucl eic acid conprising the two codons.
According to a preferred enbodi nent, the nethod of the
where|nspgiieli Ietere dagigaie an ANA Mugrelifesanaogpe selgctegifitom B-D-oxy-LNA, B-
D-thioPIN A/ e &5no- BNAaf® b By, Gnall @atedTs Bedigraits 6 Hehy@s Eleotide,

site jn at least the first carrier I nd/ qr. at
undrfig elafn R o uieldele PRSI Sl O
deoxynudiedtids, subecript Jsitdedighaige irbpsphorahiogtedink ibetyyeepdreighepuring

nucled\l\?ﬁgé}'llﬁﬁA inacléatgjt%tagqntogeeseeﬁ@embs@n&u&e d8kigr3tR didePal ) ,

ichis li e the earner nodule N, a nucleic
prospRIPETIoas B ok FRAsABRTORIRERT W ipPetHe vy napiouTia Biig cRtidey NA
nucleatiide @nelogfiest bed ends. To reduce the risk that the fornmed
chem cal conpound renai ns hidden in the reaction
center, an extension is preferably performed prior to
wherejrhigegwdight ratenbgswereds. at Tenst eng BHaNoFPIHToURHE esnidlyjivn s the
second U6 p&Hend BnLiHetR tdasEbie KA BlgqYGcltdtriefi® bi@shbleheinddzalof the first
conEoung%to thefagsia Qgg any target, which nay be
compofietig e NHEPET R “BF &F &rabl y, a priming site for
hybri di sation of a forward priner is situated at one
A tentfHlai R Bbhel: B thETAndd RIdHE 1oy RE EsthaRipn OF a reverse
prinmer 1s situated 1n the other end, so as to all ow
for anplification according to the protocol of the
(a) a fret yoBoRse: cnadimng @A CNA @NgdrddBbtiddPeRomdakinf awdat i on is
suitably perfornmed after the sel ection has been
performed to generate nore copies of the genetic
(b) a sembrd cahpavknt ¢rataining e thuffessdhaionraglapted ferersranstitution (e.g.
dissol ESPE b Sshsio 6l K YigoRud&eseBd aspect of the
invention relates to a conposition conprising a
structure of nucleic acid and associ ated chem ca
wherefrO$8Y0 UNA ofonacibéthtedtayingfa 1ot @f L han nobleotfesAMamucieotide
anaiof o5 4 W65 IR AnB fo Pl blieomicRod, | ndicat ed above. A
|Brary of Ch n1cah Conpounds associated with a
nucl eic acid coding for the chem cal groups, which
5'-("e QIS RAR W RALES, *aAL RS 05 TBEQ D N, JBhle cheni cal
conpound, can be form by Using a repertoire of carrier
nodul es on one or nore positions. The |ibrary as
preferdblgtiaivingd thel ef 16-oByudeotiteetiNAOusiestdEafatiguas aahquourting the
f o Jt is generally desired to have a library
ﬁmowgg(ng%%ﬁééaﬁossible to increase the possibility of
finding a conpound with desired properties. In a
5"-MeCCRTUCA A B2 PRE.0,9C, A, B0 -3 eEQUDND. Lihe property of the
compound of Interest is the ability to bind to a
target. Generally, it is assunmed that the possibility
of finding a conpound with high affinity and
specificity towards a target is increasing with
increasing library size. Thus, a library according to
the present invention suitably conprises nore than 103

A N - A NS P — A~ A NN A PN AN A N



10

15

20

25

30

ii) denaturate the nucleic acids; and iii) hybridize
under conditions favoring intranol ecul ar hybridization
wo b@cosny3f orming N1 stem | oops and one st em we¢TDK2005/000719

over hang at | east containing said next codon segnent;

and iv) optionally provide cogditions allow ng

reaction of said reactive groups, where the forned

chem cal compound is associated with at | east one of
wheresad:amtalaeutére rdesigdatk @n LaAchuvlpotiteoanatigua salexted fnooufpr-Dodxy-LNA, B-
D-thio* ﬁ\qﬁ{mgeb -dTRAsL ﬁﬁ ah?\ﬁ' Lng?ya[NA &A™ Iet@erg‘dgé Ghefte QQj'egﬁ/nucleotide,

capab dizing to said Stem an
_@ﬂmwr%\a’@é.e&h% ‘&é&?&ﬂ? én%wm?e&r‘%‘? APVES he
deoxyali@sotik, Mbecraﬁj“acmtgnsﬁeemﬂms;morahdamptnkcheahéeyu rredphibngring
nucleo%derg@ﬁ{\ nYJSIe%Lr iy ai)na?oﬁﬁgsc &l &b éﬁ?td XA QUL 5%%.9{%?5 codon

de- con I ons a

phospéﬁrpyhmte diak pya @howhewﬂ@aﬂer linkybetvgan aelghwlmmzeaot'des/ LNA

nucledtRieldn8loghi@dul e to the recessive ternmni of said
overhang; and repeat steps i) through vi) NI tinmes;
and f) introducing a break in said stem| oop structure
consi st ggl$)art| al of said first group of carrier

BRIEFRRERARERTIQN PRk FIGYRFPng sai d anti-codon segnent
connect ed to said first carrier nodule; and g)

Figureuﬁglgc%,v\l!” % QQHQ\‘C?IZCm%%h\%ﬁ anawodg% ﬁ 'a&zg to control

favorin Fanol ecu zat
SEQ IDHD. @yTﬁ@phgqmgclﬁptld@s gl[eeemnpld@pgj P @ﬁéogqe@mthm@t |37°C for 0-,

1-, 2-0B1 i-anadd-Yor 9@er>\6¥§| |I\nge§|%@gtl(§ﬁ edauab bPYED I NeretdpBe @btected
sai'd reactive ere thefornmed chemni cal

even a5 SUIYES @P%Stg gﬁ”éﬁréa% ‘th at |east one of said

earner nodul e. The conti guous nucl ei c acid sequence

Figure, f/?ghdv\ps Sk§ Blnegd‘o@ﬁyd&\ﬁ‘l n%;gﬂhéhgﬁﬁu ééc?fﬁ ﬁonﬁm%feetfed 15PC3

rces. nuclelc_acid
prostats cmcev Fellsd LBRC3 ¢ells wBEENFERCHRSHY fhém?éi/@f‘d ASiMGSR FO- 2 and
analy%ritlt%ﬁepﬁfmﬂélhﬁszm&ﬂd AFHduys fog SuhevTh pedteid rd@wp&eglwmarm by Western

bIottlrég[, 3‘%& Igulﬁ(é di %): orgmécltﬂ%tzarqs? CE dlS cﬁegga h@g‘e} ﬁag'—%?sg o'%yeoef%r Survivin

proteiacixdreissiofi.odar@crotancsasiongonitered-second as pect t he
conti guous nucleic acid sequence of step a) is
~obtaj nabl e by erformn enz e S
Figurg &8 SRTRAEUHFLIEN &) SURIH kRl SRe R BaES Erﬁamed‘t of 15 PC3 cells
with s'I'HQJED Naf p esmphredfto thmaidgativeofontiob SEQ &P N&X Rd@nd meck tiggted for 24
hours llE 3eceﬁts (A%péj ?nﬁegtgdq\ﬁftf(?gE h B%tZ Eﬁrfo@]" c_%hEé?‘l@l%tlons ranging from

enmenting the extensio &]o uct be used I n
0.04- §tnéb0raf)”13 nPﬁatd’éﬁoF‘é@l SEQH® N+t #haf %ﬂMpr oduct may be
subj ected to pol ynucl eoti de arrpl ification , such as

Figurgggahé\g%ﬁl\gp %ﬁg{%g{%a gfa?\ﬁg‘bf Fferleﬂte f'glﬁsg ﬁ %uljrvwﬁucﬁHﬁL gé&rvwm full
Iength;,a}m\ﬂmméB iand Suepvia)ex3pIn, 15PC3celld zgftqmt@trn@uu vngh 5 nM SEQ ID NO. 2,
comprEHQQ's' AM SE@ Ibhﬁ) %@frb?(?no%t(r @{bqes@font @ﬁo@@ﬁsé&t@C{HGEx&@ss@on of

sol i up I solating the

GAPDEtRACrBI £ 91 2HREPIF " ThA DOTFID I Sis o Redtes! Fp it g Adent that

SEQ Nt RO. Bisrdbtd tor dywraregdulatpdli @xpedssyd isbfoeak bhigurhdreSetvivin, whereas
a e ridi zed star structure with the

the n%%ﬁttfl’agl%%'?%t% 1%t *‘ér%‘g ?ber ating the star structure
fromthe sol id support. A suitable nethod of

anuré mﬁm&, hBdP6sid h%asiﬁ?é@@s ﬁlﬁﬁ@@ctals§a§e(3/atatt&\ﬁt!? fbllldNnhgﬂ 13-92 hours
I ner

treatBOARED HEY TOATh 2B 1SR LelR ol G2 Ch He B B e Wi FEQLP NO- 2
or thdeegisiye coverl eSEQUD NOs 24 eqttfiaw icomaentrBeqrerrdngigg tmmtcheloo nM. Fold
inducﬂﬁu‘? EeJr é’en? Cfl ntetb%vé (9#1 hdaS Y g@ﬁh vhibe %}h tlh?ee' 8@ h8sht & pMments.

I'n a nunber of ways.

The 5F"r"é‘§%‘i‘€f"3ﬁt'°ﬂt's P@S?ﬂ’-'%cf r P%ﬁﬂ‘ R%: use magnetic beads,
whi ch easily can be isolated by a nmagnet. After the
solid support has been washed a nunber of tines, the
sense strand is allowed to self-hybridize to formthe
star structure anew. In a preferred aspect, the
re- foI d| ng |s perforrred by |nst ant cool | ng. The star
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representing such enriched library using the above
met hod of perform ng nodul e substitution. In one
weredvonserent , the present invention provides a PEr/DEA05/000719

for anplification of an enriched pool of library

menbers having the desired preoperty. The net hod

i nclude that the PCR anplified oligonucleotides are

all onwed to hybridize under conditions favoring
Figurd S thoaustiteatrabatr oftHdns icdiszeiti HnM af28meb§ERQ Hg NO. 2 leads to dose
depenﬁEnﬂrln chHﬁBHéﬁ*ly aq{?jr@ﬂesg 8&%s|9fmés§|1e§r5ly%qeﬁﬂW¢C/F@fstammg

ops are recreate he stem w t hout a 00p
ana‘ﬁﬁﬁéﬁ’é\%’kﬂ»’?fﬁdﬁx Aitike BpPREIGAItTatioRs H1e eedplye gpntrol dligonucleotide
SEQ ID&R]. Pkcdol i ireilizy BPoptédis.ch cuts outside its recognition
sequence and generates an overhang upon digest. The
redundancy of the sequence in the created overhang ¥
Figurec® phvasysi reelifenatibe of  $RG3zrrdstets @BeRT Rl 2ftes depgiment With SEQ 1D NO. 2

for 13%56&%5&&“&&5&?&&‘% d153>€§tceI%ﬂNé}E tﬁah&fe&te@mlﬂhm IDNO. 2ora
negat8{8§gl£t?%% ggrﬁ@l%ggit{)eﬁ% o 8ver§|}?§£9 522? 55106 nEV\St\'he relative

numbsit efnviable catls Ucopspaaedetosuriise thdanedkycels/is rShd\Niz eRptajdetives from three
mdeperﬁ:@ﬁtr Eﬂel:@éaﬂfs aL Qt%ﬁdém%\élngﬁorf:@rb?@s'eﬂ&e'ag)nte"é%h b¥O SEQ ID NO. 2

ment s rst position and
leacs g AosstdapRBSRR dTEen o BISCEAGN PG <ah e Rt contidl S5 1D No.
24 do6®A&equent |y, codon/ antl -codon hybridi zati ons al |l ow
appropriate pairs of carrier nodules and
star-structures to be ligated by a DNA |igase.
Figura@h gittvsrAnegtastsenedsorsy a8l isdiced fRSaAS 34 2EWHY fﬁ”Pthﬁ! ?é‘l f&hours

treatrﬁ.éﬁt Wﬂ%é@ﬁo N8shs lsﬂatq ﬂﬁN@nz&sﬁta@amaﬁpemfrosltﬁa\tbn@r aells. Cells

e G GRS £ 0151008 LB SR S e T
(10 nmldrmmame,so tLikeDE6Ratasnised Bs ketyee.dlold lhéudaeﬁzlammrftefécﬁlatlve to
mock a's rn’?etan RAY! 8nd QOrFllﬂﬁatda‘?usdf S@b Ibh\ﬁ) S} \R/Mﬁ:ﬁ'é‘)fo@ shoW¥€a clear additive

-structures are nat ured and sub se uently all owed
effeCttQﬁ‘ tﬁ? Biougio ol ARARTOSE GRET PIBAS TR Y S anol ecul ar
hybri di zation. The star-structures are thereby

anurepgé %li?qa\ll\zsn Ucmgl%t( WP@%Y exprtegs&\ lﬂel\g' Eé‘rcglLearftepeg%o?rso%sd 48 h(j)urs of

an associ ed C
treatrhére vathemMEERNIBUNO a2 b3 M @%Wpoé aeebingh WﬁbshOﬂMoTﬁXO'

Expre%yi@n isRed 9&:1 qbdR, SoPhaIEe8 $o tRYexBRsBIBh bPGAPDH bAd related to the

stltute w_for
exoreguipisel o Bt 1 ST RePbfeats <8l SHLPRIE T ik g g covr-
regularkd chissth cr@btrgerasplseduCorammd @tieothl timepooihds of sel ecti on
and anplifications can be perforned unti | deS|red
enri chment has been achi eved. The breaks_ in the s
FigurerfiG shews SrviyHUBRYAGYNA Bch RO BPrassioRdyS> P%eﬁ'sa?#eb;’,‘* hours of
treatrﬁ@l&tvﬂtlﬁio AN SEQZYRS., 26 (K2 Besre), fonehoseqlieas® 4,110,nM control

scq FPHETAELSERES AL gl Bty SRR ) EPYBAratrs

of 1031e’q<ufaaclethﬁzs<é@0nwcl®ttleps Ayl edf)resﬁen ischalyeeds o aRGR, orpalised to the

expr@&#@ﬂﬂﬁ?%ﬁ& 'r@@t@d%@%’eee%s@ﬁ IeWePWrﬁ‘&Qt tbééted)ée@llgdw’(gm NO. 26 is
certain enb cl ud

Bel-2 5pagic -0 GRUTTRG Y RTEF Y STy TS PR F 8 A ¢
combér@atidn gith wontuslesmpenndseGEQIDMCarz4emSEQHOND i 271) aP5Q WP NP. 2 is a
stron% \ngpﬁgﬁss ﬁ‘aHéér\éﬂd Havd Ei*f%c.tté WS@NK/YH@?& BéM?' SBr&kibR] Hidef as single

ent nkages et ween dule In uest |
agent9idn cerabinatien With goste! gemppunds é%%@ R #\'Hg 2¢ Q6 SE&&B&%&”

structures, allow ng rehybr| di zation of the nucleic

i 850 R SRS By s vo. 2

Taxols pERA gellm gyetehiramafieniécewith 20M @6 BEQAD IND. D brd PYPAsE@ saifithgr 10 nM of
Taxola(ﬂ‘fjo |1b/99ﬁ45©5‘opf/eﬁ|a§(@@w @Iﬁﬁd))atdélg RERD Rdined WRP PRIpRGU Qodide and
hi s nmet hod, earner nodul es or nucleic acid parts
representlng carrier nodul es can be shuffled. The
shuffling allows for a diversification of the gene
pool simlar to breeding in a neiotic biological
syst em The rret hod may be rmdl f| ed vvhen nucl e| c aci d

. oy e
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I n anot her enbodi nent, the present invention provides
a nethod for creating conbinatorial display libraries
w@Roopoboraer s or snmal |l nol ecul es. The chem cal PERDKR2@E900719

may either be perforned sinultaneously or

sequentially, by use of e.g. gythogonal chem stries,

protective/ maski ng groups, sequentially m xing of

carrier nmodules, or carrier nodules without a CRG In
analysed dydAbB ditae M hodrh@npraésents (Figuenta)oor {iawve dies24hours compared
15PC3r@:é'il£‘9gatfe9rllkg\&@@gv‘tﬂgo [C(Q'F:W Rahepdilk cght?*&lSEBQ 10 h@aﬁéf eﬁnsoéfssay

catalytic activit hi s asp ect he earn ﬁ
shows ihe SpACtsaarier] SR Mot ploe 84 tnecommaﬂ% 14 .Wa's Cghhfactions
are indérbasigd iarths Ge We keusreGp passedeiscrath rcaliveyutr ik afrested. Célisereated with

SEQ IS'I\’BEQSérggﬂ’ st%& &a{ﬁgecgﬁ@iclé) ea& nﬁbc?gﬁ Lghc,taitiggl i tl'@?sus-lilw 25in

e-descr ow cl ear

mock a“evteﬁt \a@%sa%&hemegwe/emontrpl $HQ ID.-ND %‘hh@ﬁ %ﬁ%ecttoﬂéhe cell cycle.
Taxol ¥&HhbiReSwWRR $8HRbaNE Mhesd®IThigh&H artdaesqphesait: GR mytensf 1b.

show one or nore of the follow ng advantages: 1) a

uni que nethod for assenbly of a conbinatorial display
Figurel § Bircausythe 2) vieo piopeties of SEQ NS . RandGEQIDNI® y2 gudadibiration with
Taxol. theQ{aﬁ]Blla«%@Js v&e‘?@%%ﬁ wogalffEJéﬁt G&%@cﬁ&lule@?@%kﬂ@’jses%ﬁﬁmed in

endent codon seguences eca# %?
the 'O‘G{?%P%‘éb%frtﬁ? igrer BW?WQN%'@%F?%O%.lstseews'eg ules by

compe&e@@mps reéBivilyg gdsthemsqmmmg ? porabipéd Wwitic abxad aftef 27 Haysl taythose of
single aggﬁtﬁfé’atr% g}l é"&e (11‘? on a relevant position are

h carrier nodul es as only these
contain a tern1n| to faC|Iitate ligation, and 5) if

F.gur@%gﬁ&egg@bhwmuvs&c A duesd |eoge@ﬂ6@cﬂtmRrg¢gmswvm ﬁ}@tehﬂ& shown
ur
ater (FLmGEI) (PGS SRS Ho Pt CoT Ear Par HSHGF BaC RN tagaiven ©

times 52 pl wohen«JRGranchotdhevern2lweelBr Sefpliresead parfoomed24thiears after last
dose.drawi ngs Fig. la discloses steps in the formation in

the star structure, in which the chem cal groups are

simul taneously reacted. Fig. Ib shows steps in the

Figurd toa@oive thedfontdHe oSBEQ IBtNQICE itniQer ofrtymbrhelbuchenatealafter systemic

treatnﬁe@?ﬁgc r r%(le Eqil‘:ex%%ege e \vt)érJBgal:ﬂ‘f%nded fEangulatlio%]g%k %Eb%é% a2
Recovenmgrdmald (RFvere 1¢fd usineatsd ﬁ)rrf’ewm ang skows tha SERJP NO. 2 Was
detectaBleMrRE tHs pddah ¥nd tisspBi ch each menbers di splays the
formed chem cal compound efficiently. Fig. | e
di scl oses a nethod in which the | oops are added after
Figura BEC$Ho0m tid sdneas h@drbatah kiihev psteadiaf livéta di scl oses a
nmet hod for self-assenbling of conbinatorial |ibrary by
repertoires of bi-specific oligonucleotides. Fig. 3

oerafiP g st ot TR e N Tonof o iibrary. Fig. ab

di scl oses the principles of breeding and nutation of

The p?e@emwe?\mgh!avebrreaﬁééd tﬁétgl_NA50|@'o§l§dlé2§|@§s SHLBRCHR cRss exhibit

od leading to the formation an enri ched
surpﬂﬁlnwaepgzd PP s R GREPERES BhiPRET |8f eGP PIRSFIBR 6 Servivin by means
of an emoketsk diechimigm. As &moWse alaareﬁﬁdnﬂdmmmmmés LN2 oligaremlebiddes of

this sé%‘f%lc}ésg]?e @l b % g{\@?t{gu‘%ﬁ“ o2 9@%@ cng§ur¢d9c,§g4 plcts

expresgsin ?fe%JuY'Y'Q tmre'ewﬁéﬁ'ﬂﬁré%fﬁéjuﬁ'é?jb‘?rt'@'@Jb"“ﬁ” pﬁ@n@@éﬁﬁveéowent in
vivo. Fig. 10 shows the result of the experinents according
to exanple 3. Fig. 11 discloses the results of
experinments reported in exanple 4. Fig. 12 shows gels
The LAbiganedeotitiet iesetope hermimére rdessaritérboly the mxanpl NG,
oligonfhlgoﬁqov%sédgfﬁ ﬁf) %@araé\rl &/ EurPRFETAE ol b AR B §{ﬁ5@rﬁ)r € Bingr LNA

rom e experinents reported
ol(gontgilglgwil)qséarg]e\*:upggSurl/gﬂra;1 @gp%g@%asgredgy fgrpctlgnelé'e?q)pna:ﬁ ﬁ@ch as apoptosis
experiment of exanple 8Fig. 16 is a schematic di agram
of the design of exanple 9. Fig. 17 shows the ge
resulting fromthe experinents reported in exanple 9
Fig. 1S discloses the gel resulting fromthe
experlnents reported |n exanple 9 Flg 19 shows

......... N a . Y, 1
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evol ution of a broad variety of chem cal conpounds
such as small nol ecul es and nonnatural polyners. The
woe@boesww3nci d serves nmultiple functions, for eRenpPKeq05/000719

it bringschem cal reactants together, guides the

t hr ee- di nensi onal arrangenentipf chem cal reactants,

stores information regardi ng the chem cal synthesis

hi story, guides for proper matching of sel ected
inductoordpd el ifenatiom fnhibitem. ab, theHEQalRt MO ahtkad cérsiigate is potent in
down- tjég\(rf‘artrhtbfs'uf'\ﬁ\tnh %hﬁf‘%&’ﬁr@%‘m fr‘rgtré?'fsfe%na%r@aﬁéﬂr cerpmu ffl&adition, the

e used to asse e one

lead cgndiqate GRY IBfN% 'aelaﬂeéaporzsr)s'wewnmaé'oawn% -lta?‘fl’ijlesupef"h(e compared
to otheretNrodligahl@e@ided i stusﬁ)lcahbmﬂtrcm‘ Ahi qyariisv off thelfrugigrowdatanobtained
for SEarIBH\% t% §§W§IPQ§§E‘ h%ﬁ%?,osﬁ%té ﬂb@gf,darraé’séd NG 9D shown in
desi co I'matorral drug discovery
EX&“M@?hods as the chenical space can be systematically
searched for |igands having desired properties.
The in Vév%éenggw Ej% tﬁgs]rgﬁﬁl g:gﬁrrénen%wn% OFvﬁe%dtz%{gs rr|1 u%?cfnurg’la single
agent trerfedunids leaflingue keheurarowdthnialtibitien whet usédsio Camblnat:lafbwveth
chemJtRergHérchng"’s B0k £ 2hg&e 2h aﬂHEéﬁsg @h%_cfn‘éa%t'rd\%%%rdéﬁﬂ@r&ﬁnvm

broad range of conditions (WO
shows Zs3feg HGBIRIPLOT HiKs TrEoldp Visdr i e TS Cetiog waggonducted
using ﬂﬁSHunh”mi 1BoUdeaSrosthtel craheafreéehogi'eftmﬂder BGE Mureovet 3B D NO. 2 has a

Qr nu Ierc acr naI h

good (B51P1@ Pfieg oo, AE nErBEE i w0 WP E R ST g stuay in
cynonoa gy oned kensy be transferred in one step to a receiving

chem cal entity on a scaffold or a chemi cal group may

be transferred in two steps, in which the first step
LNAo%QFLquifg cross link between the chem cal group and

e Fg%e|V|ng entity and the second step include a

cl eavage of the chem cal group fromthe carrier nodul e

The uée@ulq_ﬂl[mﬁ@&%ctelaﬁdésr 18 fa8bral H1 238 MRbi€otRfes LRA HuelkBBde analogues
of freaction of a reaction is a carrier nodul e

a”dC%%WFﬁdh%($Q€ﬁ@Hm§eS nmenber ed substituted
Nhydr oxysuccinimd (NHS) ring serving as an activator,

AR R R ER ISR 228l U o 1o b

transferred. The chem cal groups can be transferred to

preferﬁbl?%@br% %r’cbtanHﬁi@@@hh&lé&rdﬁE/QNﬂ,nut:l)é@drd“eﬁﬂrr'albg@é‘s &8 &fnprising the
may be present on a scaffold. The

&mow%éﬁﬂﬁﬁﬁghma?athe fragnent is converted into a I eaving
group of the reaction. Wen the chemcal group is

+_Me ~GOMY 2 I vadt R, a carbonyl group
> gggdﬁgﬁé?&cégﬁ%% ng& é(ggqaﬁpgﬁgﬁe, t he bond forned
on the scaffold mnll an am de bond. An exanple of a

whereﬁﬁ“&p&hﬂ@ttér@%&rbﬁ&te iaf LNAGSRoGR ér%%g@b's&lla&leﬁ €dofh B-D- -oxy-LNA, B-

o on E S Bp 8o P51 S0, RS B BT e
underliid {i.ea ig,mfld@)pclaslgnateg gy, anskighnuisotide amnlrpgye aphefined above or a
deoxyﬁb@éﬂtﬁi@l stHsEHR “s’sdétgtnéfelg%dpﬁogp@?otﬁloat@ et el Ridhbouring

in a second s be aved Wt h |od|ne to

”Uc'eqtéileé/agé ”Pﬁ'éo%‘i?e?ﬂa@gtieﬁ @Bﬂﬁ“bsfﬁét weserasesre fon
phosphetobtaehtt $inklbs & bastotodicsiar dnid Bétaickn haighifou2iagAL83BR5/LNA
nucle&tnjg a%g%%&&t h@Whgr%fthQ%hH?ot'ideciﬁrrtQ% glragttgeég%f ea_f()bng), (Gx) and
(c)) eaghrrgpeagonti ah aiionRl UniH- nore detail in exanple 10. Of

pi votal inportance for nucleic acid guided synthesis

of conbinatorial display libraries is the proximty

gui di ng of reactants, which ensures reaction

ef ficiency and proper association of encoding and

di splay. Proximty of reactants is obtained by

associ ating together the reactants, by sone sort of

linker. Proximty can also be described as a | oca

concentration, which is dependent on the | ength and

erxrbrIrty of the Irnker If free erxrbrIrty of t he

S o o oy
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ol i gonucl eoti des (nutually conpl enmentary), which can
hybridize into a "starstructure". The bi-specific
w@biogosnrel eoti des contain two segnents: a segneCi/DK2005/000719
towards the 3" end of one oligonucleotide hybridizes
to a segnent towards the 5 i1pthe next and so forth.
Finally, the segnment towards the 3' end of the | ast
hybri di zes to a segnment towards the 5 end of the
The tefins 8tNAodliggonciedtiietdetiesd (@ueis®duih bligonutihetide atcerdingitothe
inventRBE VRRINHE ke t r@%r %@gﬁe‘ﬂﬁﬁ o@ﬁbn@@l@& i 'dg@rﬁ‘lalcﬂ(‘e‘b%% | desg$ 1D NOS. 1

g nt|n toma center. section can be g ,
and 2 el oo %@@?ewfnentsnverm%éektsrpf Useserem APSGPEd in the following.
poi nting outwards, thus giving the starstructure.

The LWﬁ&léoQirdg %Pg%gre% a‘?‘éﬁag&g@ H’Hr(ﬁl Btdx‘é/el,?\l eD 56! %N Pfelﬁammo LNA

our ty gonu
and a-érc@(yd.g\@d Th@qgmg@u@%mmle@uﬂgpn@@g@@ @re ;J:[ugtﬁegﬁql inghe following figure:
reactive group (CRG is conveniently associated to or
in the vicinity of the md section on each
@a ol i gonucl eoti de. The chem cal reactive groups are thus
brought into reaction proximty, as t di anet er of
us al |l ow ng
occur in or in
| reaction is
is associ ated
ernore, a codon
nveni ently situated external 0 one or both of
rdi zed segnents on each ol igonucl eotide, thus
al | o ng-encodi ng of the chem cal groups. The
ol i gonuglieQtidegaw th associ at gd ehemngal group, two
position specific hybridisation segnents and a codon
are called carrier nodules. To make the created
combi nation of oligonucl eotides anplifable by e.g PCR
?a the termni in each stem “except one, are ligated via
| oop fornqglons to forma eontinuous gligonucleotide
with ‘|and 3" termni. I'n ong agpect, the structure
f one stemand a nunb of\gst em | oops, which
lified by having PCR Rrim sites at the
igure Id and le). At ely, all termni
' ' ch may be
by primer extention b pol yner ase
rand di spl acenent acti s A nethod using
stepvi se reaction of the chem cab groups are shown in
Fig.§1b54}@hﬁﬁ@lbyx two carrier gnduﬁgsﬂﬁ@emanntacted
under hybridisation conditions. Carrier nodule A
conprises a hybridisation segnent a, which anneals to
whereW@%Qbr?a@éé QHua&QﬁEéqtl eAeittfr aG@ﬁlﬁé l() E‘ﬁgéih@(é thymme (M,

OVVIn reaction

B AL M R AR TI Mo b et
hydrogeh @ratheirgig mvogdreatBml B nadyl, ewetbe hytrégehhirethys tetipy!, propyl, benzyl,
.S r hybridisation
stc., c%%#%H%Fg%%%%l Q%oafuﬁ%gﬁ?gﬂg conprises a hybridisation
segnent b', which conplenents the hybridisation

In on@@rﬂﬂ&r%eﬁ’c me N ﬁué?éotla@gh@@g@s aT@?eléc@&ﬁﬁrbrWB Dfd%'lLW'At B -D-thio-

LA a8 EREe N~ T ateinghe e Pnate e Of e FafR e crpselecte:
from [pPeskyeltNAGRACBLERY-INAL dua thrrediyrmest pnefdurbe eDbodimadded LNA
nditions. Carrier nodule Dis

nUdagpg%&gg&?%eﬁ$%?§ |2éﬁgo the growi ng star structure, so
as to bring reactant CD into close proximty of
reacti on product of the preceding reaction, whereby a
reaction is pronoted to produce the final chem ca
conmpound CA-CB-CC-CD. Fig. Ic discloses a convergent
synthesis nethod, in which the initial reaction steps
foll ow two separate pathways. In a first series of
reactions carrier nodules A and B are contacted
separately under hybrldlsatlon condltlons |n a flrst

. -

- o o Y 4 o re
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Due to the existence of hybridisation segnents, the
star structure is fornmed under hybridisation
w@omdiosi7ens. Subsequent to formation of the  PCT/DK2005/000719
hybri di sati on conplex, reaction is effected to form
the chem cal conpound. After fprmation of the conpound
by reaction of the four chem cal groups, 3 steml oops
and a primng site for a polynerase is added. The
When giseshivdreiopthedanin { meslqotideli mgarsia 2-dearypibdsse(oanbesed undvdich is

bondeuﬁamr@bgm@murﬁmré @R RVRENANGHObf tthaem%g%ho@; 5&@@& Wh&hine (A),

a the stemlo
cytosing {ecé @w i €I cwael g’t%@ugwa? (e eropipes B%faﬁﬂeagh&oag*e g7 Apmber
three andfomfiviermachms atorol®ite aaditdrnutinogad praispharodiestenenti®sptiveothioate
groupPr €sent invention relates to ligation of carrier
nodul es, for exanple using enzynes such as T4 DNA
| igase, Taqg DNA ligase, T4 RNA |igase or E. coli DNA

The (slubgééﬁféneé sby 10T 28Haslat gkl ONndcRidEBE/ OVARnedledtde analogues, but

' 19, 4247- 51, 1991).
s 1t el Lo AL R eI P B o SR L A LM, o
nuclequléeanal@gl@m departinglar lag fhagtal4 nesieotidesiENA nudlérdideragswates. The LNA

ongonum&mg 8&ined RBoR hﬂQ?UHFr'aQQEbrdﬁﬁthle RsdYbcuendd sed I@N@ 28 -
arrle ontain at | east

comprsgdr§ PefifiutaL Bl oS B/l DA PudSRE GBAaR se 1) gReicular additional
nuclesgidgarenttsas b, 30 wak|agdainna |2 dpomyrol ceotidebe Toodiypicaibg eantNA
oigonAEREBE theohRR Gl 0T PUP 1. PRRoEAN TRiledhie

pre I nvent arrier no
analogugg P(SFfF@@Wuéfl‘ee'd% aleeOﬁé?l@qttslﬁ TepAspist of K 1Hrach RRAG S, or 15-18,
or 16-a8,aragsih)er @ef17anel 16173 RYcl BT/ DA h@@éothi%@@fogu@@lost

prefer%%%?tﬁ? gfg}tx i%ﬁ%]]on% I]@Qibcget ljs%ncolmsbggr%) gﬂhe sete%ue{lge gﬁét Bfl\lroﬁ 28, i.e. the
LNA oligoauelentide ;!na@tadetall of i‘bﬁ-6 nu@ecéld@s/aw @uclé@ﬂldecanaiqgnesamu ot
nuclecliaBd/LliA ﬁ@élé&fdi% ahBRgG&Y, L AlcIBRIHL R RATRYIe DI SHHI IR ES, Zoe%

o ol ogi es known in the art. For exanpl e the
““da%ﬁ?ﬂgwgev%‘%ﬂaé ABYY%e prepared by any nmethod known in
the art for synthesizing ollgonucleotldes e.g. solid

Hence%ﬁé‘?n& #‘tﬁgégﬁdéjﬁﬁ@Qn %Pacﬂé’tté?'g?)t n é)éﬂé Bﬁegéﬁgd' variant is tae onhe

onucl eot | | owm ng s Sl € assocl ate
where (Be i tred’ —(eﬂg,larqa&rgﬁg]t@ndé \y\@p@n@ycbm the 3’-end are absent
(provitiff a AQviaée ok I(y) witdrpked)is wetséhtan@mem‘(co maefssﬁtt(pwm.gg a 15-

men B4 SRR FOURL SR SHARR RS, A16E 0
preferypgigriant, is Wﬁeq"r@ W'Pﬁfe éﬁéﬁﬁl'fatheo’n- ﬁ aféhlefe%ané (D tvehere ("°C)(Tx)

in the 8l- él@%%'b@&it'(gl%vldﬁ'lgtQlﬁjﬂrﬁarﬂbtd(nzmteﬂeoﬂ‘?'x)hﬁb%@ﬁk M’&IQNhere (Mc,) is
| zat 36 nments nit

absent Hegbudind & e BECue RS AT RS Srupt oAk isgBe She wnbr(r,) i
the 5'@ed isvatsentsnd Wbeeo(G.pin the Bitehdis presend(ps@gaiegt.14kmer).
vicinity of the md section relates to Iocations on
the duplex nucleic acid stem preferentlally
With respeeft to She udestined: units his isprgfesied thasn. Cresigeatahpy ! LN{\ fgcleotide

analog\aleCTrruSt am ef"ethe drdds mtrb@@sér@ batea nh@lebtﬁiﬁasartal't@ﬂez& MeC, may
ess

f bl t
represgiicr ety A5 ou PR PR R S B3 HenreSRh e Pl AR loe e
preferably | ess than 2 nucl eoti des. In one enbodi ment
The plierégre@ (SRS MqubRESEd Nbel.‘t #bE%6 hgclg&rd%’sﬁ_NA'mgﬂéBﬁ@e analogues

an association of a CRG t onucl eoti d
The Ll\glcgl[g;pguqﬁogdpq, Axfired aBP"es?i‘é‘éeH% ad‘i‘/m‘i"bW t&? SYbIFRAUSRLE SEQ ID NO.
1 - cofripeixa b14eadelnm>uglhwLtcmoahémmdydlﬁ_me‘&mte&ndiéaﬁabogmeﬁﬁnIpettmular

additi n%?r‘?l} e%ﬂd gééhr%sti’ 2 -E‘h% 4a95195 Ieraeefoﬁrn%'g eo ésyTn@th%p%ally, the
to

reactions

LNA °'r9é>a@<t'%m'ld§ heaﬁrt@t@' bfyleolzo g@ﬂ@ﬂtld@@!ti\lﬂ@ycle@me ay@togues Preferablv,
the LN dig6R#£ieBPdd RECA tBISorWist 19, Wildhads 81118 ri1l6h £5 nublesiRRdAINA

the associ ation between the oligonucleotide and the

CRG may be through a covalent bond. In certain

enbodi ments, the coval ent bond nay be nore than one.

The |i nkage can be cl eavable by for exanple light,

OX|dat|on hydrolysis, exposure to acid ~exposure to

Y Y |



The assenbly of earner nodules without ring formation,
i.e. formation of a contiguous nucleic acid, may by
w0 t@eloso7B2 i ng appropriately | ocated CRGs i nto PCT/DK2005/000719
proximty, as the dianeter of a double helix is around
2 nmthus allow ng positioning of several consecutive
CRGs within reaction proximty. The reaction
conditions, linkers, reactants and reaction site are
nucleotile sealoguesaMostreferebtyl, itigoNX blephidectigiaiisle dompaotd dnike
seque@&ds@fﬁfhsr L&, ohd g@nu@oﬁe&lé&tm%g d&fkaf 68L4 hQStides/LNA
Sequent i al " or si nul'taneously contacting of carrier
”“daﬁﬂFéEﬁP@§scan be enpl oyed depending on the particul ar
conmpound to be synthesized. In a certain enbodi nent of

Itis n&@& %aqlsaﬁﬁatqs nec% AthE %%?Jégldé Mgcsgf%%QﬁIbq\?]@efg asnaoéubgmgeal

Asast Cefaﬁsh%s @P%%EQ B%NQr & a&m@@@tﬁécﬁswt}'mwwwtﬁlomed cf. subscript

vs”, AlfrRGGh id .atsaqowbrtrént@/t;ﬁgfeﬁaéat.h%saefﬁe@d tﬁ@trm'lteeén@B@éRWblso two, of
one .enbo resen

the prEGTRTaBIS3ts ke BT g Sec iy otbe™ i carecuY BROsEF Praglester

links, wheousevayély campicemisin thd sgbility of dimcigt olioneeieotidewditus, such

vananHWﬁbr@%ﬂQ@PM@&f’ tﬂ@%hb‘sﬁ)ﬂgrdﬂﬁbé@%ﬁkg 5r@q'b[§|ééé|alady @rggan' c

esis. Thus carrier nodules be used in
PhOSPE%'Bﬁ'F’FtFT Wﬁﬂszﬂsoc‘” BhwEhin the inderded PF%‘Sé?f A3 preseidnyeqfiPier
nodul e concentratlons nay be used in submllinolar

tustrGRASSALGAL PRS0l ERRNANAOG EHHIBL S oIIPT 8o sEQ 1D NOS,

ar; even nor
220‘@&@ﬂ@ﬂé@?} | ess than 1 micronolar, even nore
preferably | ess than 100 nanonol ar and nost preferably
| ess than %8 nonol ar I n one enbodi nent the present
Table;1,,; L pligeny 1’95%@% to CRG formng small nol ecul es or
pol ynmers. Known chem cal reactions for synthesizing
pol ymers or snmall nol ecul es can be used in the
practice of the present invention. The chosen
reactions preferably are conpatible with nucleic
acids, such as DNA and RNA or anal ogs thereof.
Reacti ons useful include, for exanple, substitution
reacti ons, carbon-carbon bond form ng reactions,
elimnation reactions, and addition reactions. The CRG
or reactants include a variety of reagents and can be
any chem cal group or reactive noiety (e.g.
el ectrophil es, nucl eophiles) known in the chem ca
art.In synthesizing small nol ecul es using the nethod
of the present invention a carrier nodule may have a
scaffol d associ at ed upon which the snall nolecule is
to be assenbl ed. The scaffold can be any chem ca
compound with two or nore sites for functionalization.
The sites nmay be protected by nethods and protecting
groups known in the art. The protecting groups may be
ort hogonal to each other so that they can be renoved
individually. The reactants to nodify a scaffold may
be, for exanple electrophiles (e.g. acetyl, am des,
acid chlorides, esters, inmines), nucleophiles (e.qg.
am nes, hydoxyl groups, thiols) or side chains. In
certain enbodi ments, polyners, specifically unnatura
pol yners, are synthesized according to the nethod of
the present invention. The unnatural polyners that can
be synthesi zed using the inventive nmethod and system
i ncl ude any unnatural polyners. For exanple unnatura
pol yners include, but are not limted to, peptide
nucl eic acid (PNA) polyners, polycarbanates,
pol yureas, polyesters, polyacrylate (e.g.
pol yet hyl ene, pol ypropyl ene), polycarbonates,
pol ypeptides with unnatural stereochem stry,
pol ypepti des with unnatural am no acids, and
conbi nation thereof. In certain enbodi nents, the
polyners conprlse at Ieast 3 4 5 6 7 8, 9, 10, 25

o e ey Y T L "
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In one enbodi nent the present invention relates to the
associ ation of the fornmed chem cal conpound to the
w@bkiogomrst eot i de whil e mai ntaining read throughChpKa005/000719
DNA pol ynerase for exanple at least after its renoval.
Preparation of Conbinatorial 4g brary An inportant
practical difference between traditional and nucleic
acid guided library synthesis is the scale of each
SEQUEDINQU| at | SaqudDaeanddesigm anounts of material neededesign
for screening and conpound identification, traditional
conbinatorial. syntheses typically praoceed on

2 nanonol - m GG 6dedskcspadt:id TEAG.cr®nber . | n 4-8-3-1

3 CONMtrast, BueEghe a0 O Tt ACJ; prRary Symthests cany g 3¢
YOl = 0mpl _scale because onl y/
- /_IVIE, e

4 ni nut equan®i-t &S CAdstesC-nb@gy @c‘tﬁcz@) mol) of each  4-8-3-1

5 NUCI €1 C acikamdd RER SYNE BRI L=BEDEEBY € ar € needed 108-2-2
ﬁ%%%—%@%%%%m.

in scale, cofrbhi He®?hitG-bHe G-hfFE?sol ution fornmat 831
7 nucleic acEdeedeﬁstLd;dgasagsysMS@«ySd‘}esi s simplifies 4-8-2-2

it ¥ I o - s - . e
8 In_one enbddfrent = th& ?%gen’? | ﬁventl on relates to

9 the format 56WCY°Ca-2eeeisi-hawor ¢Abc-Hi spl ay |ibrary. 4-8-2-2

10 LT braries ‘EEWA%%@T TEPErtoiTes of 1-3-3-3-1
carrier mdul es an on :;ll J]ﬂQ_I_flnhQ (flmlrn

11 23) . In a B-r&6Tst épAaast@&éﬁigeﬁs “€°0%C6@Pr i er modul &g8-3-1
12? or each pgsmtcl mcwsag;cgygsg@g Medﬁ]@@?ghe carrier — 4-55-1

13 assenBie S Fcé‘,? di rect ed by g
14 sequence ofb*- t’ﬁa:éT"f’chbct @hsrs_,@astsg;gzs”ge"g\r‘i@"mﬁ After 4-8-3-1
15 crggtionand-Teact g _;

is effecte |nsaﬁv rdar hSM ASPETT “of t he
16 i nventi on, 5fhé““rCgéfsilséﬁcdad?sgpﬁereﬁoﬁrx@dcﬁef ore the 1-3-8-3-1

17 TEACTT ON 1 GLiapeFeges e sLaebiyy,al the star 1822

__sLLucLu:«eﬁ_}Sub%c#em—LoA_he—jpmm—mLy—gw—deT
18 reaction, 4 POl yrbrabe grilihnG A€ ds igated to th¥s31
19 st ar_ str uctsuﬂee:aﬂﬁ,agbsz@)g& ssaggggﬁcﬂmeﬁgm on is pr ef or megt2-2

1-3-8-3-1

e
et 4] POt U

20 (v terior enviFolr Abcapprem at ed by oriée
skilled in this art, Ilbrarles of smal | nnlecules and

oly ol r 101G
i o PL XIS 680 D ALIRSLE BRI S5 e
analogyied BDypxy- »LBNarsyp%raWpééoc”saﬁﬂr@cqae@a't'%tt%ép@cﬁ. )o howﬁw qraote that
the LNAMNHUcRBEEe brhapég’,lfeyis Sn @aPbes sudistriat iahalegud dmmugmm)e isfnall letters

desior Py AT A B e PR, S0 DNy A BPo A By fefeen
neighboriring necleaiies/LdAugleetidendnalcaliesy aoéwblsnwrlahuetyaen Bejglglburing

nucleo&:@eﬁLl@H Ghaé&&céngloguésd@e% Cc];ﬁgt%ma%los;ﬂ%?&ﬂés@é}amheﬁdv\@l@ﬂc
Dependi ng upon the circunstances

m°”°rf‘ﬁré ""Ir? Brrﬁ?")‘??\"cﬁrﬁ 6% formed by nul tiple chenical
reacti ons, wherein each internedi ate product is

In attrgel:kr erérng%m% h%e ﬁgﬁ%yg&%gfég{]&e O%}ge%)g égtﬁ)"ilgetqhg&% selected from

chem cal reac ns’'ste

the grwetqmrns@tm of %E%él? 8O 113/ 135 &r §.. 6/17n S0Pl lén*é%dﬁrelﬂt é5 16 17,
18, 19, 888 2b huarpahﬁbuwi}emale dré@rcédneitind SSEQ@ITENOSEnes) 4, 3Nn4d, 7, 8, 9,

ot {9550 851 80! e DSRISEDBER LRl S AgH e e rve

consisgeg eeSEQMED NOS. 1 e th 6n6,pf, dAcl Mi tLR, tHslidy é8, 16, 17, 18, 19, and
20, in @shicwarr k8 tqwéé%hpa&nglﬁrﬁj HIER BENbYIS,Y5, 4DENEING, o and 10.
finity, binding specificity, or a particular effect

|n an activity assay) mght be perforned according to

any standard protocol. For exanple, affinity

sel ections (see figure 3) may be perforned according

to the principles in |ibrary-based nethods such as

phage di splay (Smth, Science, 22S, 1315-7, 1985),

ri bosome display (Hanes et al., Proc Natl Acad Sci U S

A, 95, 14130- 5 1998) nRNA dlsplay (Roberts and

~ a1 ~ A A PNLVNLN™T NN
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bi ndi ng and el ution, using the sane or nore stringent
conditions or using a different binding format, which
wWowd/050782 ease the enrichnment. I n other enbodi PENDK2008800719

binding library nenbers are not eluted fromthe
target. To select for |ibraryigrenbers that bind to a
protein expressed on a cell surface, such as an ion
channel or a transnenbrane receptor, the cells

In a cyrhentyehest prefamed embsdivhenls tiselNAeoligonucepgigiesomArises the

(sub)s%@ueﬁfé& ised I@rl@@eﬂ@v@n Cfie BlePRablPMAL YRASRESRcIe8Add Rfthe
to _cell surface receptors that are

n
COmPQUHQQPW%qQZI&INQO 2t hat the receptor together with the

bi ndi ng nol ecul e passes into the cytoplasm nucl eus,

or other cellular conpartnent, such as the Col gi or
Prepafa)is®s0teI NAl Sobaiddticef the conpartment in question

| eads to partitioning of library nmenbers being

internalized fromnon-internalized |library nenbers
The LNA-audlectide ahalpgde lBiukdingCth@m; (R6%xy1NIG B-T4hio-LNDQ #)D-aino-LNA
and a-s;edx?q_WA‘?'EarPBQ‘b?Q}éF@d r%ﬁc}(% ﬁl?oIi'sﬁ‘é’o%%@eduPesVén\Goreferences cited

[ écti on. VI vO_O0rgan targeti
there'WféFee g |W‘BP§4%95I4§7 Phj Bc%/e"(fd?'ﬁ?'&r %H‘Oéﬁfﬂtﬁ)@f“ n&O%QOOZ)
Prepamggﬁmf INA Phiﬁsﬁh@%h‘lldl&sswmlu;@my -808p MaDedgaindert, megedayna, .
a Nl 0 I
Bryld, ?h% Hg]ka%gso%( ag@ﬁ%tﬂ% e lépeﬁéu ﬁ%% W%t@? gé( %@é&) 04 Fibo-

Conf'g?sf@@!le‘:kefg‘g@)e'c%‘é(%hhwéhéd”tlhleﬁﬁ anq/P@pﬁG@lseJ AmyGhem. Soc., 124,
2164-POrd; ISOR. BRRER akirhard ue\ﬁerkgéx (fo0B) smﬁaﬁ@oﬁ@&el Biepdd[DP. 1]

Rlbomllc? %?n%/ %%nehﬁ %{}1 %nlgno “_%ﬁﬁﬁtl on?{&alm%os%gs J. Org. Chem. 1998, 63,

6078-6@4u € RiosrnbAbme SdMn §hitisiensae, Mp@chzfre@seenﬁo& Pasietsefiok. E. Larsen,

1. Wer%fef Hicbah %b@?gtﬂ@tﬂesﬁ@@mahﬂnd‘ LGAY £néw s@ade Préigy B@Fnol Chem. 1,
s resulting fromthe enbodi nent shown

655- 6??1 ?deNP@%%ﬂ)Gggg]céﬁt acted with a target under bi ndi ng

conditions. If one or nore of the forned chem cal

The Lﬁ;?{é"’%g%HU&é?t[&%X a r‘?‘Eé E ‘aP’edtaQ"é%Ecq{%eE hﬂe%’leaﬁrgg ﬁ’% e? a?.h Rl Vgl\/‘aﬂ99/14226

sequent

WO OGfaerssn §VQ)PO/§6%%I \@P@OA@&G@M‘@Q Q%b?i?ﬁér wor W%Wéi
2002/P$4250 tah@ Vel 030084 M5ICHRE Cha e A oﬁ@ctr@@hsﬁ!dets_cmm@e pRUO®RM using the

: heni cal d t | i db - ,
olgomioCEE B IS SRV reC CoT g S FHBh it Fpeongl dfinary skil
in the wtti of lorapoitechefmistrit Iieneiphy, Isewidgrddligboeyisagionicidec oihpeund

phospﬁiéréﬁlllcﬁeé'dﬁgréaiaﬁ (gelrc"de‘é‘gca@gfahﬁ”l’\t . Iyghel'eﬁgpédrgﬁ %@9@‘1@ &163; s.
d can be_sequeni s

ci
L. BeaP&"c?ﬁrﬁ“(zhfé§ f\@rdE’EEﬁﬁ’édWﬂ« }c/??zcﬁén??c%l) agt Eﬁ?ﬂsb'ftr%? Hrgp@sphonate
chemigay, tphoshatrédtdrrehbdnatdyaamalsb ba ueéd.t he successf ul

conmpound. Alternatively, the anplified nucleic acid

can be used for the formati on of a next generation
For sorejperopmere Iprger Seyrigitivies aSdloe tapeatied cPuplings Aag/or use of more
conceRFABEESUPRBg réddehtsafayCid Adcktdaby & bedh@4l. f uncti onal

activities, can also be perfornmed. Generally, the

sel ection should be desi gned such that |ibrary nenbers
The phwisplioramitites eahlayed icvuple typaalhbeitis eqimfea:tcefsd Sfa56nstepivdse yields.
0xidadidnﬁg{§%élp 6lods(1fifko Hfﬁﬂrg‘%sé?)%%hh% A V\ln!hbé gry

ers wt cap aC|t Zln C eavage can
iodinefpy r'ﬂ'@?f"bpn@ﬂfs UV'%eﬁﬁeﬁﬁeW@ﬁiW 'é‘@t%h%ahqsah%@éﬁsqer brary
interniddsdarie Ilhyadehen bBanchse Bhéﬂla%bsmﬂrotmaéﬁel |hﬂeﬁrmcn=.@S|ti6Ihm@ge is

preparséhe Cafa\ﬁ:og' g{a;fgr?rtp dst% om E)ri%hnlglr e%%m%r{e n’? oﬁm n&‘(trnQ%e/Hzo
oxidation| used fcmyﬁt@es's pbpmsphmmwrsmwrnwl@@wa hf\bafméawf@rﬁn oxidation
using SRIANR ebd &S (x%h%emn@@(@@f Mak %@é?‘:oma‘ﬁe B HARD '9”]9 vav)). Other

e to each brary menber and y
thiola SR TERAR T AT SBbled A HED POPrateras 13 Atfod e h
reacti on between the two substrates form ng a bond
wi Il attach biotin to catalytic |ibrary nenbers.
Partitioning using streptavidin can then separate
library menbers having the catalytic activity from
others Selectlon for other propertles such ‘as

o, . - . o o
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hybri di zati on. The star-structures are thereby
recreated, but now wth a new carrier nodule on
w@o®eswB2 one (Wth a CRG, and the stem w t hpCI/DK2005/000719
| oop, is now | ocated on position two. Rounds of this
process are perforned to subsfjitute all positions, to
allow for proximty guided chem cal reactions of the
proper conbinations of CRGs; the display library is
phosphdrethédaye B biidonudlectittts merasiidrmtleeyntitEsizad WthRGRwWise coupling
yields B/ 88999 sites may be ligated to the star-structure.
Consequently, rounds of selection and anplifications
and re assenbly can be perforned until desired
LNA oligonudéntieias cdnalsnshmﬁtsmaednirevtm Gsm-enibiLyar endddr olLALNN@N also
I &40
efﬁCIeftrU)IS’éj%Jﬁ?ﬁonbtsg %Ee%:\ggél ?Wﬁg&‘eﬁ’ aZn%és%nggié :tg%bggsphoramldlte
procequgat r i ct i on enzyrres Suitable restriction enzynes are
capabl e of form ng overhangs with m)re t han one

eci fi ce., Such e i n res
PurficB e A T BT e e PR AP RGPS ot Hshf bl eversds phase
purlf!csmemreiges and/oesieised poaseetPLE g/ 0C Precipitgtiou fremdethanal or
butancSIh@éﬂlllarr?SQQH'ECEHOB%réQ&%O&@e@MSE iHp)c " RAIDILMS | M EST-MS were

perform ng nicks (nicking endonucl eases) .

used tE%ﬁHfﬁﬂtB% PRt & Ehe %Vé'éffﬁsizeﬁ dA OEQPZVF[‘E% S&1 WNI , ApaBl ,

Asul , Bbvl, Bbvll, Bed, Bce83l, Bcefl, Bci VI Bgl I,

Bi nl, BseM I, BseRI , Bsgl , Bsi YI , BsnAI , BspM , BsrDl,
Salts BstElI'l, BstXl, Btgzl, Ddel, Drall, Drain, Drdl, Eam

1051, Ecil, Eco31l, Eco57l, Eco57M, EcoN, Espl,

Esp3l, Fnu4H, Fokl, Gsul, H nfl, Hpyl 78111, Hpyl 88I,
The LS pl@BRLGledides tan bdviroployedvimed varielyobdf, phfrhadeuti&¥liglaccdpale salts.

As use%ar@rem %Hlterns%grg to §§§s| tha e@eNln theséésL?d §U6F%gll actil®P8he LNA

oligonyg e anmegy;?imminim%l RO ORI REEE PFH%"'%YMWQ“P'GS of
such s eah beyfofrheewith T@hﬁhlﬁmldb faEueraaabaanm&s fdrheed vath metal
catlonggu%\/a%rmng c1t¢fmgb fhbg) %U% En% ! es anaI rm?nlu %géve?acso%&t

OVErh
mckelmﬁwmmﬂw@vmogasmumaﬂd }!he ke, & with @)caﬁi@uiormﬁ«ﬁ frerearpmonia,
N, N-dib8SdyiieBercadaif et PAfEidsahPl, RY@EMNyENhbdury orethfledddianYne; or

T d D(D=A G
Comb'%‘j\éo{"ﬁ'rée% a.szFg%’é'??? %55%%&'%%2:1 b)e 2Eosen(and f or >
every R(R=Aor @, K(K=Gor T), Y(Y=Cor T),

Such sréltg §rde_f]pEgQJ f@n FHY A\Me&l\élonué%)‘%eﬂlh@ﬁgo%ggsvﬁd/'s\p%roa_ Lster group

rent resi S can sen nseqguen
and/ort wsa'mra‘zﬂ'm@e eepeTiang Y fePempPi ée#twtfhﬁwfqbﬂﬂ ?ﬁlsﬁ@ Thgee salts
includgurebetangiie, hohfoRlcanétal s ke aﬁrél dexa@la RS inat818 ofgitolps 1a, Ib, Ila

and 11§ %F%ﬁﬁﬁf@%&%ﬁg l%gét\?, i paﬂlcwmQﬁ%ﬁl salts, for

exampge lifhging rseditiiney” Rofsessisire saiigngr Fkalinfgarth ngetal splig gor example
magn&RURg bs&am@n%ltg h'h@?fuh«lﬁﬁerﬁ‘lbﬁéﬁn&]@d@ NG MY SAGBAILADsalts and also

salts chf] 81 e f(yrm%fd vgﬁ‘é}&ble orgar\éc amn nés,Asﬁgl%%e/@ e)lggtrmtedé;r hygroxyl-
SubStlmthmle'lng, ther tvrelkdyrnunds, in pa@Dlar r3ono-t diusr trawlikylgmanes, or with
quaten%@ﬁpéihmgmﬁﬂ%mpbﬁn&g f&- ex@ﬁ]ﬁtewﬁ{h ﬁm A_?_\lé%ﬁl'\y%?ﬁné dléchylamme,
tr'ethvéam'eﬁléafm%gb'anorof\wér<ﬁatwgrce<esd%wﬂ'w&amnqsowchr§ MQrjggbis- or tris-
(2- hyd?r&Weﬂgfl)amead/ldﬁg(yetaﬂamJttllymﬁfe o afs(hydrody metylXméthylafine, N,N-

di- Iowé' 51?\?1 Q\l @lyd%xg/%)wgrf alf&ﬁﬁaﬂ }1 et Q sxgc{]llll a%q\gﬁelml%{eﬁg? H (?ol’?y%roxa/ethyl)-

ammeé&ﬁd@ﬁ@r@lvé@g@thv' ise @d‘kmﬁé'ylﬁglucarmlpw qiciugtasnay pemonium

compduﬂdgéadﬂlatsQetemMamgwoﬁﬂma§A|¢symrf|mﬁ ssmsarmdnam éérﬁ@ﬁnb@nefshjﬂw salts,
1.0Nn S gquence_1 S

zine s G POl O BT diadresrreg et os Beifd B Bulpfl pusferea.
overhang, or iii) in the conbination wth another
restriction enzyne. This is because the |length of the
created overhang can in piinciple be of indefinite
| ength. For exanple, N. BovC I A located in the stem of
a stem|l oop structure 5° - ...CCOTCAGCNNN :D 3 -

NN N NI SR IN IR . I T - — N~ ~1 ~1
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sequences formng a recognition sequence of the

restriction enzyne in use. Furthernore a nicking
we@preisioBrase in conbination with a restricti oPCEDER0S/000719

can be used to create overhangs of arbitrary |ength

wi t hout any requirenents for g stem/|oop structure.

For exanple N. BbvC I A conbined with Eco RI; 5'-

. CC/ TCAGCNNNNNNNNG AATTC. .. -3' 3'-
Prodrugs. GGAGTCGNNNNNNNNCTTAA/ G ... -5' a di gest results in;
5 - ...CcC- 3 3 - GGAGTCGNNNNNNNNCTTAA 5' and
TCAGCNNNNNNNNG

In °"esem?<%9"t“ﬁ"t M%p?"@mélf%'dwaarb@ 'p.tb;%@ﬁ? of ﬁ pt“hé‘”f%r med

ongonovleotima @re byuistuginegatlyenchargeddonsg Doa pathet lipopfili€ba86e ¢fzell

memb?’ad Fﬁ%}'@ l@)‘-t’éﬂ@:@f oli \’U%Mgtrld i re%u@#@%nﬁﬂi’ec} E?)alliqu%Por
er 0 [

Senarltrr I VI Nng
“POPhi"ﬁ §aYiIVaERtE: Bt BRIPHY “E'QB%?E‘F% fan/i?esqvmd?d by deifg gfme - cﬂrﬁe
approddbt(ate 9NMORIKEIR. PMRIED9H)an SCEPUENS ER Aniséddl SesBbAIMEN Application.

prmg%@(‘/eﬁﬁ%eﬁﬁ\e%erw I\/XI ?9? hoz) 9%%85; %S tlfnsorarryl)rggch the LNA

| ONn Sse ue Stri onezmem use.
ollgonmquﬁkﬁisg Aret meparefrh it p@rceqt%m@ormmoée@frtem-m @hgor\walﬁyttdes are
neutral (Be® RUO B RGERES. S‘rh’é?é’prro@é'&iSn Faups Ard &ésﬁﬁe@ wé&atal ﬂ@,sthat

they Cﬁfbg%ﬁe@%"gﬁ‘?evﬁfeé‘ t"*ﬁ%9@%“&?@?@&'aﬁ%'ﬁeaﬁpfbva% C%'[n §Xafﬂp'es of such
protecEpn Broups aBy S-acayltHi@ethyld EATE) ae pivaingthigdthi gtrgbtyt-BATE). These
protec‘:n@r‘?@Hﬂ' Fg’faret M%e%&@ F@sfsfgnmaﬁg aﬁeegﬂlg?cm/(fﬁ Wo%@rﬂt’racten@a&; em
segnents may preferentially range from5 to
nucl eotides, from5 to 40, from5 to 30, fron15 to 15,
~from5 to 10. Stem segnments, however preferentially
Conjugates 10, 11, 12, 13, 14, 15, 16, 17, 18, 19, 20, 21,
22, 23, 24, 25, 26, 27, 28, 29 or 30 nucleotides |ong
e length of the md, sect on between the stemformn
In the@é@ﬁ’?ﬁhf‘g‘t%yth\%?@?" CPRE'IATe '%'QE%”S%‘?Y:E %’ﬁg}'c?ﬁeé‘r*eert%rﬁﬂ?%ﬂulsy olecule
formed ange favelentatsachgleet Mmslmﬁooiigeeummide rad degaribath abegu@.e. a

compéﬁﬂa‘amhﬁsnﬁg §ts&$feﬂpe fo Lﬁ%o%@ % léég\ﬁ@\éﬁglo?ﬁ Ztcmm‘#e or

sectl o erentially a S|ng osp I esterbond
more ggn-Aucleptidg or ﬂO“‘BOIV'@H‘C'eG’t'dﬁﬂtq'%@ﬂ des long. In one
enbodlnent t he present i nvention relates to a met hod
e assenb - anplif cati i.brar .
hus, (RN REREIR Y rLT e L5 RoT PP g T PR Py sotice
or nondvqiesniclepiide meietias wciudinatPeptide Nirleic ptids () areteinghiech

antibolRERFEStatdiR pRoteiR GshehSle@ndt, HWI%OQE@X?\W&QH &b isORstHces, fatty
st ar - Structglr es. Several suitab hat ases are

t Wo
acid chAMSnAU9aE "EHeSr 9'YCAPEICBR RANBEEAE A ew%)thﬁﬁ Phcagricelle-
formingrgilows|, Antitntiest caniadhyataked, irerepiohnaapirat @seps, bteraddesuch as
cholesfémo?6[?@%Htld%§;¢nt%[c§§ﬂngﬁ a?éﬁf? Ql?dhﬁd}.o%ne‘zlcﬂg‘ﬁﬁ dtegv&lvgeg m?\g—chaln
alcoholyedander R 1RO RS eserdimRiF e aroups mgmﬁen% ghereof, etc.,
just adf melu\woait_;eqdclegaaésom;t Be hiténdgedan dihdriedr WeRdritit $RRtures. The LNA
oligonﬁ?c[geoo(%%gsngg éoeﬁHﬂ%te%; n‘pf g'lto n%:/gngt I ?d L€ ljalgc‘ﬁ%ris tn?ti%agergeto acEi ve drug
substapprs; Eorteempley amrrm rrimmu@fee, aasléfammevmlroarwdwbe@c,@ﬁtaetlbacterlal
agent,|d @hoRRerhSeudic TbRApodid HEnWrRibioliRl S prevents ligation

between free carrier nodules. In certain enbodi nents

the present invention relates to a nethod for re
Conjugssise b thid aaptorffere ativamagdous petipgftleawithi lagati\to tdghiaembbekinetic

t .1 .

charac?&Btn@glg‘l Hgg Lﬁg oﬁéﬁuc%hﬂ;’dﬁgh%&r@%ﬁ?rf g&%&fﬂﬁ@%@&%?cme\/es
'ndea%%aﬁ%v@rUMmhee Endonucl ease |11, endonuclease VI,

APEl , Fpg, chem cal cl eavage or photo cl eavage. A PCR

product consists of a primer in the 5 end and the

remai ni ng sequence forned by a DNA pol ynerase. The

primer may contain residues not found in the segnent

formed by the DNA pol ynerase, such as dUTP or RNA

Such residues nay be specifically recognized and

cl eaved by appropriate neans, which will create a

defi ned tern1nus (Sn1th et aI PCR thhods Appl 23

NN NN A NN\ o Y T LT " T L
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The diversification may al so be perfornmed by
shuffling/reconbinati on (breeding) of nodul es between
wo 2imeasor3menber s before the nodul e substituti oPCT/DK2005/000719

process. For exanple, the enriched |ibrary nmenbers’
nucleic acid portion is anplifd ed and digested with a
restriction enzyne cutting in constant segnent(s),

thus creating two or nore fragnents. The fragnments can

In onebembddipaerdd amil-NA ofigerynfestids is tinkgdriatiioanfsfaoqan totferer a conjugate,

said llédr*as @Hté(nd@n?@@ﬁc?reés@ thOEAMRF quﬂake 'o?ﬂﬁtclanﬂl %%Etlvm{h@%tlsense
huf f | nmbi nati ons have oc

in co
v oo aHis i COVGREPY R 1Bt B1Rek ANTEJRENTE RigHigss AgE-GH but
the ligahds mbtnrlss takectlaneas tl@ss@afs gulve b baseBhin particular, the growth
factor £4 ﬁfﬁlcﬁttﬁéjgﬁt'isreﬁ& aiAolfY 9@&.&&% k}W X 99.'&%%ub‘|avecompnse

restriction enzynes, ena urate
transfefy’lﬁrorml%té ]F@Qafeﬁfgx P@V|é§d%8wu%§?°tﬂ§éom9%?%or fiolate- polylysine-
oligon(tl€gide @bmplexsas aGy eatpreharddidn dptaké b ekiBcdxpadasing high levels of
transf?’ﬁplolr ff(% %t@trkg%t%n gthdeI l\ég%ﬁ#ﬂ% ggéonﬁ@age%ﬂlg?ﬁdsoﬁ‘% cRglg?tgrézsl moieties,
duplexgatesealaters Sush acacding ipelyActypinet 3¢n¢1$ép¢1ng"n\ttltlppfee or more
nuclead€s&didtedinkade glosips BRhaRPhbfhofnHRLIREHe f4Hd thatiRd.yt i C

activity. In this case the earner nodul es include

reactive site functionalities and the star structure
The preparaticie sf ardsfamnewomkleker asacattiere of digrendeatidaluptake into cells is
descrn@éJW\@%&F&tet%f b Sﬁatf %@9& 's%m}gAtsﬁ%mé RUs4 80§ KidiGiar

tein enzy ' ection schenmes for various
de'lvee/aqfatt'?t% r@a%remotﬂcvlﬁégnlaﬂee% ¥iRtTIAs rfendor WPC\GS{%%'FC@Jq nd
dehve.s/edfeatana@erfserolnb¢rn1ztlea@det @& destiilggaDiyt iodnetsdl.ales. araednd §,108,921.
) I on, £ or [ soci ati ng one

Also seé L‘a“)tj':)rr%5’31';)?%E % Na? g’rqgasai rgﬁn?%!réeggzm%lg@' t he ot her

substrate IS |nnnb|I|zed to e.g. beads. (Consequently

l'ibrary menbers associated to the beads are capabl e of
Pharmigosudticé/aromgosibny, or iii) selection for bond cl eavage

by having the substrate associated to boththe star

structure and a bead. (Consequently |ibrary menbers
It shoyjd e agderstapddhat e irventruiglsesetoPigEpreufal seﬁaos'tions compristng
an LNE bﬁ@hageeﬂde(&%Ecd‘nb@aféi‘asﬁefmé‘@dl@cﬂ/eSEﬁCh fphé}rmaceutmally acceptable
carriergge. %n:)aggeigtuasl cla;raetél gc%hﬁém?éeﬁghcaﬁtarr%és &rlo% |§ eqx\%{)&rs\ﬁéalae for
injectipy. use of for exanple a suitable restrlct|on enzynmne,

thus allow ng highly specific conpartnmentalization by

bridi zati on and _ optionally ligation for a E%[t cul ar

Dlrect@gagaﬁ t e)gretpiaajilon\ggp H@c%n@%}cﬁ?gt%papons can be found in “Remington:
The Sdanpant Peatttiat of Plidrovacyerby AlfiooseRi Gertrlaep, antl in therfollowing.

exanpl e, mcroarrays of anti-codon sequences (Lockhart

et al., Nat Biotechnol, 14, 1675-80, 1996), colums of
Pharmapguticeltydrsiserfabla satiess, SHEN 35 hinding ageitpand adipyants, Birg part of the
pharm%ceLEéZI?GorT%Qﬁbn %aﬂéﬁlb@ga@g@@ﬁd p‘v’lﬁ%f:@ rﬁd'vecdnﬂﬂﬂt sor@uahple the

followllnp &Sr“?tggté Clgn ?rgcd'ys A ﬁecil,yB)gg %gﬁ:? 1(;: atén ?s @Edera,r starch or lactose

as exciertts;jedyytes .ag. lulfrlcamsewe)ns ewaetemmabeﬂa\coehhg soartteFor capsules

the do@&@é‘m{‘ﬁaﬂw@am' a Md)@?ﬁérmke:@cty 31%1LiﬂQW|sg99Q)ngs SH&Ryar or

onpartnental i zat1 on may useful in practice of

enterig ALENST WY he RRRALES S?Fagt awt e%maﬁanaqeyt'% F?rﬁgoalﬁloarrama'so be
emulsByif bhigei gtito phromtetireimgratiente dticiuaing e LA obddnatsetide) and a
ipid S ROER e By RO € CLones, 11T) analysis of

progression I n selections, or iv) analysis of

di versity. Consequently, conpartnentallzatlon in

situation ii)-iv) may be a rapid and econom ca

alternative to DNA sequenci ng for deconvol ution of a

singl e sequence or a |ibrary of sequences. Throughout

t he description, where conpositions are described as

havi ng, including, or conprising specific conponents,

or where processes are described as having, including,

or conprising specific process steps, it is

contenplated t hat conp03|t|ons of the present

o o o s e oy o e Y
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The term "segnent” as used herein, refers to a
conti nuous section of an oligonucl eotide sequence. J-he
W e00®35073z0don” and "anti-codon” as used her ei PCT/DER@S/000719

to an oligonucl eotide sequence that code for a certain
chem cal group associated w tdp the said codon or
anti-codon. A series of codons codes for the
conmbi nation of specific chenmical reactants, |vhich

An LNAaligonpaedtidsi pay bel mixed wigh émoyr mmateriehthetf dagsenog moraieidhe desired

action"® B8 R teribREhbEEUPpiert Pt ORRire S htibh! Hhe @8uIH$RMde other drugs
refe&g to an%ﬁsecondary structure invol ving at

‘“C'”dtngﬁglerguﬂﬁﬁ TAREUPBTti on within which a strand of a

nucl ei ¢ aci d sequence, via intranol ecul ar hydrogen

For papé:?‘FQ%t s%ctutdaréggﬁén&?ao%’rrngl' cﬁ"tgﬁ{:altagﬁl,rﬁsﬁ%oﬂtﬂﬁe %rﬁtug%ﬁj may

include @ sasie diktephie fWarpdt Pvfeca@mmeeg'@toaﬁdetemﬁﬁt amfteloamftr@ngth and
antibadtepals s Bd achO@ Eomb@ﬁidQHa;} B¢ pileBaredtwitn@ridrel tied f&d‘lﬁat‘éélluﬁtake

protec? ﬁ%alnsrg\eégz %aldaté %r pr ?'Eegt gqﬂnrrsggBmgtg% Zlmzlﬁaratt%P fbonh%r OtFody, including
implargabi méresgesulsnwith egnirollsdredi¢aspwrensdias’ Fergniugehohepdrninistration,
the préf%f'r@d Sarti@rsdie QF\Q@&b&cQ QHRRUDD E) sliRHosshHM BERdEE ga”n@
he | aboratory or found in nature having a nol ecul ar

melght | ess than 10,000 grans per nole, optionally

Preferhlgg,sant Naol fyp Afeogiia msinplededial aeynitefaemalptiorosiachlag ih @ss
C

pharm%b&ﬁutaléﬁ &9?5336@%r é't ?EJ tin LIJ\I eﬂné‘ﬁwt cs:ﬁfltc’glgﬁtgt;%;heilgggo t?l patient a
theraqeéﬁcativ affecadmamoeﬂt with . catrshreg sasions side sfiegts imbrdraaras patlent

scaffold or "mol ecul ar scaffold" as used her ei n,

ef che ound haV|n e site .
tn prefsFied eaiHOU IR Pne PERTBN ot I ReaEnT SHEEND SE g et is
formusitel ih anelheeuiseagteaf ihgladicolar o lageeduarcasieatéropisimay bhifieregor
keepirIth‘He kO BR rafq&%[)f 4@8’ §, Ha IRIHG a0 ib&S stﬁ’éng@l‘?%ﬁh@ 300 mM.

nole I es suit functionalization.” These
functionalization sites may be protected or masked as
The tewathgldoes améeeh@etredhmh@ aaarﬁtecéd.tedt dofngobitidn af fuestib@is in
liquid ?ornln(ag?r{}%ét ghreﬁ qéucE frrcljéjrrbdﬁtz?I mnaghty E@hééﬁ% Fm{d%é’, |te that at least
80% (gy'\@ler ableastcHiSmi(wal), gr evamsat’ lea@t 95 Yoelatd Wi \aE t'umcqﬂ'leia@nslsts of
water. L@@Qr RefEingredlcRtLhal Q1s8BY UGB & &khdiBl, BINEE RRAMR Ncol, etc.
i fying, adding to, or taklng away from anot her
chenical noi ety. Including, for exanple, but not
The aduenid edri¢rqreferdily tahpripat @ bkiffemfon Reaping e PeINB Ithelrdnge of 4.0-8.5.
f [ t fal i .
Prefergﬁy,etﬁ%‘nb%ers\nfgglkggd gt Cpﬁ-lé%(%hgfgn%e%?%eog?'g H?cﬁ éé(;rr]nlte% range of 6.0
7.5. jnstances the chenmical group is not a nucleotide or a
derivative thereof. I n another aspect at Ieast one of
he ch r s, whi ch have ted n the
e ioh ) SirRRd SR HENE P REhreana ) ol oEbRBIL A PriRttagee. Thus,
typicaihattos bduiq ploro@cetticg! comipositiac has arl tweldsetength 'F 35 U ratgalof 20-
2000 ¥t Buchds .H%ﬁéjrahSé Bt Bo-4666 FHM2®8 irf fhe rhﬁﬁeeéfai%blfdbot}ﬁhween
or anong t or nore groups, noleties, conpounds
nonomners, etc When two or nore entities are
A first'neesis 9g:ieat EfthwiptdsentoiR@erid trBigtes a6 a dgsid rpihbﬁﬂadéet‘@il Bomposition
comr S8 APl B RSk BB R En g
total of 4 22@vuicleptidesAtid nuplegkide enalediiss iand p@hpm@g the, folfayring
(sub)s@y@ieé:e, but without linitation, through an amide,
ester, carboncarbon, disulfide, carbamate, ether,
thioether urea, am ne, or carbonate |inkage. The
5'-(”%_rxwat“‘e:msmsgmm@g;”&nAm_m(cataet OSEQID Nde28),| | nker noi ety,
for exanple, a photocleavable |inker. Desirable
non- coval ent interactions include hydrogen bondi ng,
van der Waals interactions, dipole-dipole
i nteractions, pi stacking interactions, hydrophobic
interactions, magnetic interactions, electrostatic
|nteract|ons etc. Al so, two or nore. entltles or

o L T e L, .
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Laboratory Press, Cold Spring, Harbor, New York).
Aigo and oligo7 (corresponding to Vi pOOb and vi p007,
wo eapest7Byv el y), oligo b and oligoS (correspondP@yDKR005/000719

vi pOO and vi pOOS) and oligo7 and ol i goS (correspondi ng

to vi p007 and vi pOOS, respectaivel y) each have a nutual

conpl enentary segnent, thus capable of form ng an

anneal ed di mer. Accordingly, a band corresponding to
preferghlynbpyngye tetaotfsiér 2 audigptidasibNA ngcleafids @OBIOINESBICoaTREising the
followiy RARGsR@ektehave a nmutual conpl enentary segnent to two

nei ghbori ng oligoes, thus capable of formng a cl osed

anneal ed trineric structure (see figure 8).

5'-"C AdE At ngty.t.oas BamdG.cat (sxpomaiong) to a triner was
observed in lane 4.digo , oligo7, and oligo9
(corresponding to VipQO, vip007 and vi p009,

whereingaagEaltietiass dysignaén amaie “adﬁ?}tc@aqna@éh?)ﬁ%ﬂ%ﬁ‘i bpy BsBomiynkNA, B-

D- th.otuwpa prRiagiMe LA |ncoh4Lg@<y mm%mamwredé&gﬁae@ fde@xyalcleotide,

trieri tru However, structure is
underhne oeeSQGaStgagnéhe\}‘laB %&o\)ﬁ%eﬁl%%e astdef] bove OfF a

deoxypuntgetidemsybagript S glesinnaes o eseomhgmtlreoa)e lmk\@eme@n mglapboering

nucleolaa@gu@phﬁ@@&@@@ha@g&é}, and Eut th%. %ré{t‘ﬁérén | ane
IS expecte

n trinmer
shospRGsgiYodD LT 913 PHORPhHGIGHPT HCAPop e TR Lo e/t
nuclectide aealofwspandihe nobility difference is in fact
observed when conparing lane 4 with 5. An equi val ent
observation of a slow mgrating trinmeric band was
said agisoyF ARIGCHIPASISHY 20Puftes for keepige The aihin BRirgeae1d 4.0-8.5, and
havind &0ioh RSB@AGHHh Y 2020w PG, vi p007 and vi pA O
respectively), where vi pOO and vi pd O do not anneal
di rectly to each other (conpare lane 4 and 6). To
A secopd ses asifeet efthe oresactyinpdntioo refates dma difiuit ipbamhaxeeiical composition
comprtngrHEEdé) Ja?é' iWaq)ﬂI éq@@ous é%lrﬁe!&o)Zald %}quﬁté 9&15(5%95 ro?§xﬁ’9ﬁg' ng

, and Vi y)  we
°“9°”‘é‘rﬁ‘?ﬂ§‘§fe &gd aFm 'GFFFé’”ﬁrrlé’é‘e’HEl@OB?’e/f‘%PP‘MP‘&'E‘@E‘S%%‘%V CBY%‘@S@
attached twédid) oligbbufleqider sgid DA pHgdnacebiROevidig aviopdllo©12-20
. i ) i h
nuctech SEIEEL Wb b FhE by b S S G TR i
m grating species consisting of vipOO vip007 and
5-( QPTG AR SHCEES M(GhRY RIS IONOA2E), 0Sed t et ramer
was accorrpT | shed sby annealing oligo , ol'i go7, oligo9
and oligo 10 (corresponding to vi pQOO, vip007, vip009
preferatiygl thp@a ®tar @sysend nwadoyifesingA OthﬁltMecénaJSle&SearWajocmrlsmg the
; 9. Note that the intended valency in all
fOHOW'pﬁg g]evv{lejglﬁe]:%obt ained with high efficiency; observed as
a si ngI e maj or band. Exanple 2 Convertion of triner
5'- Megﬁwéc@ga@(csggs&sgggswc@uﬁtp (SEgIm@be 1gonti guous strand of
T4 DNA i gase. The successful creation of a
tr| stemTed DNA star structure consisting of a single
whereinmapta@rettgys desigtatanad LA nDNdotisrsand oo séieciee tlomr-Dhixy-LNA, B-
D- thlog_m I-[?— "A}Abt Hﬁl aﬁd)ml (SJ'BINA@ gp'le'ttcep§gésfdn%te a de(rxynucleotlde
eot | de

OnUC S WwWere annea e subsequent
—”Qe—””:‘i— lgRates eithprAnd-NAGHICleRtiet analgqug g defin ODF\IA"BI i goes
deoxyfuuicapiaé etdibiaripDNA d’éaghas’cek Qgﬁﬂos‘kﬂhbuﬁhloﬁe AR bkwesr meighba@thg

Qon ach in
nucleoﬁﬁe%{nlg,&agngél%q%d]g%ngl %.Ie E:)] F lg%sgna%&%ngﬁ
phospWetWﬁai‘@ liivkeey w@r%ph%@@bﬁ@@wﬂ@etweemm@@gnw nweozldes/LNA
nucleofH@HhS6g@adasd oW y cooled to roomtenperature in a

wat er bath. The 5 termni of the oligonucleotides
wer e phosphoryl ated by T4 DNA pol ynucl eoti de ki nase. A
m xture consisting of 1.67 uMstar structure, |x DNA

| i gase Buffer (New England Biol abs), 50 nM NaCl and
0.2 u/ul T4 DNA pol ynucl eoti de ki nase (New Engl and

Bi ol abs, cat# M)201), was prepared and incubated for
30 minutes at 37C. A phosphodi ester bond between

j uxt aposed ends of anneal ed ol i gonucl eoti des was

f or med by T4 DNA I | ‘gase (New Engl and B| oI abs cat#

R AN NS\ o o
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The successful anplification of trineric DNA star
structure consisting of one contiguous strand of DNA
worwedsimenst rated in this exanple. Mitual conpPENDRRESH0719
bi - speci fc oligonucl eotides were anneal ed, |igated and
subsequently used as a tenplaix in a prinmer extension
reacti on. DNA ol igoes (prepared by DNA Technol ogy
Arhus, Denmark) were mxed as indicated belowin 2 uM
said aqusegemITial fonwisswchbiffer for Keegiag éhdBpif rethe(rlege Erigh-&fd and
havindBirPloARStreng® dpioblNaglmm.The m xtures were incubated at
80 degrees Cfor 2 mnutes and slowy cooled to room
tenperature in a water bath. The 5 termni of the
The firet argseeche ohirdespesie e givasfahesyslyadoatbiryy With BR¥Apecification and
I c af ;
preferg%lgg With rggate'cfj&) tjﬁ{a Lﬂ%mgcﬁu@]eéﬁd%%l?ef %ﬁ?t{g%eé ﬁaﬁgadé%cal

r stru
compogitign ghen, fu@@errﬁmom@he 59{[9\/\/@192ernlpqglmmps @mbelleved to fully represent
the beperity BEIEHeaAVd@BNKI Nase (New Engl and Bi ol abs, cat#
MD201), was prepared and incubated for 30 m nutes at
37CA phosphodi ester bond between juxtaposed ends of
In onezamzgiireenhtothiegdiunicotidealesalaguss bar Mtehﬂyfrdm BEDHaxY-LYas.-D-thio-
LNA ar(d\F‘M %doam %' %ﬁrbﬁio SLINA B@%O -ox L IRAX V;?JrHE[ﬁaroaﬁl LNA

%ase m X, %Zse B (New Eng

“UdeOBFj P%@%Q“esgﬁe ﬁNPI\‘B‘ETLN nd 100 u/uI T4 DNA I | gase ( New
Engl and Bi ol abs, cat# M)202), were added to the kinase

i W HEPLE AN el OEURRES MUFLAL Ol BROA

ohgonweoédduhﬁg aSORabpfuirﬁel%welhsﬂs é@rlﬁh &, 16:133npawyisater B f er

nucleoﬁh@éﬂl@ghééﬁhd@aﬂbl@@@s‘ AlterddtiEM, h® B8 olighn@desBdeNMER total of

12-18 %cpﬁtlgsor o hOUt rgwga oqrél.gsnu%é&%ge ﬂgNAcIF%tr% analogues.

volunme ligation reactl on. The solution was i ncubat ed
In a stﬁlplruetﬂ'n lnerﬂHdcﬁﬁ\eﬁ'tI w%?cgmély_rtﬂ@ tﬁné’btw"épﬁae%%g%q nﬁ
¢3a e Teactions were anal zed y
oligonyieqride cmeESG(Sﬁ eu%sweya% F%}?Céﬁq trey the prmnwmg of SEQ ID
NOS.: &t 3] ] g, W, Bhoetd)itd] um 13, aa) 08, 16USV N8, SOABRALE! in particular from

v orFLTGRIo SBERIPR, 1o 5 b, i M o
oligon@geatidd i icwmmund@@leatesmnh@emo@xmonwbm af Sk IPNESSs, 2, 3,4, 5,
6, 7, 870l do,Spr, i |1@9 13,84, kjgr 16, N@W1é(01d<)and Ebelnrwuia?' f@fm tHaCroup

corssS558) ST o 8,301, £ 9UE e MR L2 LRVELSE

oligonwlqu@A8 camgrisssrthe Keubidequencp ISEQEIDAMO £ tapd Shash praferabliepthe LNA
ollgonl&ﬁédﬁﬂe\{é 7c%n%ur¥d \Wﬁ? SefYBiNY)S, as tenpl ates.

Accord |n y, a single prom nent band corresponding to

doubl e stranded vi p078 was obtained in the extension
In an &v@actill &mlﬁr}:@i@oﬁin%t MUREBSay Bi Q@Vnemaadngﬁitpg&eg{dnag)ehe
e that thi not resent | n

cormpeon I Gorcaipy Sl SRR s e AL PR et Ay puncer
“Combinagibdeet” forhfuctbﬁrt fedaits). nnmetlcwlacomava@ttrm briwder the taxane

compo‘ﬁh&l@ aﬁ’df e%{rmbbngoﬁmla&mm olRfNEALR[e art of the conJu ate) in said
nd_anneal ed v 'ﬁw

@) [

C°mp°§55'86|'% 'Pc,t}‘?ya’}?le o EB FRac et dirr WafsSHge E%DFF%ME%?F prefefred If the
at leasy iop® 88n-nutlpditte/ mamdpatyquicikdtidennelety coonprisss bltaxade icbrmpeuncie

between with or wi thout the DNA pol ynerase was

observed, conpare lane 1 and 5. A successful priner

n n was al so observed using the ligation

C"mb’r%étz"g’t"s%ﬁ vi pOL7- vipOr8 illustrated by the prom nent

band in lane 3. Note a fainter band correspondi ng

The pﬁa%@é&kt@al%ﬁ@ﬁgﬁgﬂ M'a? 9%@ céijnﬁﬁsé §ﬁ.9@'§?5%l§ﬁ slelle!:t'é§ tﬁroﬁ't Y roups

to vi
CO“S‘SQE'H% ?fe%"ﬁBWgTeﬁ@pq“gﬁ éon%“fjﬁoalﬂt‘ 'Df@“‘i‘)‘éFoeré?’ﬁ%Qéméstfaé]t'H raly
band with al nost the sanme nobility as doubl e stranded
vi pOL7-vi pO78 is observed. The band presunably
consi sts of anneal ed vi pG3S/vi pOL7-vi pO78. A
successful prinmer extension was al so observed using
vi pO76-vi pOL7-vi pO/S ligation reaction as tenpl ate.
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FI ELD OF THE | NVENTI ON The present invention provides
phar maceuti cal conpositions useful for the treatnent
w@tooeamrar . The conpositions conprise a parti cCBCEDKRIGA/000719
ol i gonucl eoti de havi ng excellent properties with
respect t o the inhibition ofy# he expression of
Survivin. The present invention also provides a nethod
for treating cancer, and various kits. BACKGROUND OF
compolikis, B Tic CbmBoundsy amti-asgicyeeeidf canmunds tansitirokfetative
compdiRYE pr: %BG&EUE @Jrgﬁéuﬁds,% Pﬂbér{ydﬁﬂonrr{?&ﬁn&grssgﬁd’ kikbdd lhﬁ‘lbltors
cancer h een enp adi sed y detection of high |evels
of this protein in alnost all tunour types. Elevated
In an i@l@és&ﬁs@lv@ﬂarﬁtf tr&JfruVﬂhw aﬁlgelnfllstalﬂ B2t 6nd cheg@ibiedrapduyic compound.
, r [
surarfS SRR s IR R e Ca e pLEE s E S o s arows
consistinglofcdtisensichisicaghproidshy euqhwtprcchmone»(qﬁa@g@rftmomﬁ OrSHACYAPN

altretdnfine MxBleR Iﬁé%éé!n‘%%ﬁﬁrﬁ&l'aﬁlﬂ% (HW)) fé?HlFBitlh@(é%ﬁ%dlﬁ'anﬂﬁ'éﬂllﬁtethlmlde
ues nmakes Uur v

(cractanl; Breasr SR e o S e e (P AP GgP U Pt & restosterone;
aspardgielse Celispexd) i ractluo ckmpttbigotimghicaltaeidenicgsodex); bismntyciol

(blenoQ% eg m@"gm@ﬁ) ; ea“rbsagatt(r%b@paat.ﬁvdcawnuét.rree(@ehat BRRU);

0S|I S tional g
chlorag@pw Q@%emrayghlgﬁdgqméqqngﬁpe %CQA Haqrbm%rleustatm) isplatin

(platur@ngtﬂgﬁn@sraﬁmo&deQfdmmfaamepmaosfrbsznﬁ\mmay,gﬂtmmnycm
(actmo%HH:lA }SI, cos%rlpe ega)é%lueg%ﬁglnc%e”“g@g39r‘?"%&% Rﬂ?%gé?—}% Stior<orub1cm
(adriogilygnk qPIrabigeirestsamysting (ereytpFEE0IHsnSU, a¢, digthylgtilbestiol (DES);
etops@@@ﬂl 180rP43id, %@Bébh@&) AudaraBRO Bluddhnn g hitseniddl @ud&indA5-FUDR

antl sens

xR R T, SRR SR FRBRERS s nerotin
(trastugudr@b);angleoxtirqadbgdrishl idanubige fidemy si); dfostgorides | 16 (podeukin,

aldesI®WdiB; %@r@é’rbp%é)hb rﬂlnhjaﬁ Aapdﬂaﬂoﬁ Wit BinofRR&H (C%antosar leuprolide
Internatlona

i WO
(o oo P B R BN g P nisiren,
nitrogt ﬂmetrat'dl)emeﬂﬁhaldwe(alkbﬁar()j mgaaptopetid @esnethsic bo¥®)ed methotrexate

B L g e A
pentogiaiiye tA-desxyefarmpyrcirs évient)n PSR YSIH (Fithsaraxcin, gnighreeiglii d

prorocﬁhﬁ&mqmtdl&éﬁ), Qt@éﬁh@i_iichi M SE(noRkBEK) aMastdNfpaclitaxel); teniposide
(vumo&l, k/glo% & }%%EQP%EWH?;\‘; gca(na 1y) ’ grggirr\cilgr(%ar"\img aITNA‘ans retinoic acid);
vinblastirl (e@lbam)esdnsmlrrm(@he@un)dsed aivaradgoe snayadinednpri si ng
the foll ow ng (sub)sequence: 5" -( Nbe)(T x)NbeAsAst
scscsast sgsgs MeCxAx(Gx)(c)-3" (S
In onpYaseah 4Bt §reRE: AYETACR BLHde Pragase AL RSPl ES Eigkeinig (2)
one omntelteclNA 6lRoanadnigeesnd (i) ot priosd biget Heenfiathérapeutig compounds

which (I\f)é‘@ix gi lé%%?lea(néggsle I\‘E% %(E\S\%% g?éedl \?}I‘E@ gﬁaﬁ\h] cﬁ%%g@cleotldes

such lempHssanRe UlR COMpeUnds n@dtqed@efémiva@@&v é%ge*@ttér@nf\/rc@rﬂnd

oligonQcI&StRIEY, -debientiRitly Qz bhmtlhﬂah%rcm@n@'oﬂ@@rm@ebﬂ% fRd period of time
tters

followa%lgx(wl{fcf %ﬁepggné Ihgé)gw ?cﬁ'é'eg og Ilr’gco&nbma%ontthh one orLrR&‘e other
such ghaebterantetianehpglnds asnrd@fnhrr@uoabmera@ptharapy All

chem&ﬁé%}!&ﬂﬁlc%%'ogﬁds KKHORP G 'atFHersoﬁ skm§§|ngdﬂ@ta9c3mé\udmg those explicitly
et ween nei

sphorot hi oate |ink

mentifiRRI4B6ET Blea) T RINCATRAT T PoIE SHHaA g B CTaH J4ihsoEmolEd according
to the'iventlesi gnat es ei t her a phosphorothioate link or a

phosphor odi ester |ink between nei ghbouring

nucl eoti des/ LNA nucl eoti de anal ogues; and sai d aqueous
In ongprieferisd e@dwﬁrm@tn@wezphbumcsrltlefabﬁork@@mongs agraingtered in gpanbination
with a't8RER @pduRd.8. 5, and having an ionic strength of

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

invention relates to a liquid pharmaceutica

conmposi tion conprising a conjugate in an aqueous

carrier, said conjugate consisting of an LNA

ollgonucleotlde and at Ieast one

. . e I T 1
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MeCxAxGxc-3' (SEQ ID NO 1) wherein capital letters
desi gnate an LNA nucl eoti de anal ogue sel ected from
Wh2060%0732.NA, b- D-thi o-LNA, b-D am no- LNA andPCT/DK2005/000719
a-L-oxy-LNA, small letters designate a
deoxynucl eoti de, underline desj gnates either an LNA
nucl eoti de anal ogue as defi ned above or a
deoxynucl eoti de, subscript "s" designates a
The tepinosplaoe obrhpaaidé id intekdéd towsenmpessgiagiitaxe! ffiaxol®), paclitaxel

derivay&d, ggEét%/ t%%%uﬁo%ﬁkhq AP LYUSSid o RIESELIiRkel (Taxol®)
X eS|%ga es eit E}orothloate [1 nk

s @ dATBESHEN AR ESr e eI PHk O BB RSP OUY s brevidlia and is
represeutdtioo bf &elasd dAhatapbent dgdatsaaaingguasanead) sisenei Raclitheel and its

analo{%f@tbegr?hllo% e%lt B’Wd&lh glggn%gégﬂ%mcm%éggﬁh%kcﬁmd[ﬁf tée‘precursor

t1on
obtaineg rigpen mw BQPCHGF qn@ twigspandaby tﬂ§¢ltsmnm$'ﬁ Sesgedonoet alhd. Am.
ChemP&&8ané: 1I5§yqeb1 @mgmge lapd frm?cota@u PetPNaANEREEBET:63b (1994). Paclitaxel
east on

nes SRR A gt B ) PHAP RO By SRR, AR Beare, et o
Ann, marMecbrl;Ll@é?d?edm?&ﬂjaﬁelrrmnsu ait,angatbeaaﬂerLImt 83:1797-1805

(19919 k&ﬂ@&%‘l eptNAe c@ﬁ'&ar@ﬁsd 8ASE- 2@&@9@9“ @H@ ke, icdl@l., American

non nucl eot i coval C
Society, Tt SR SotaTRY 12oaPaE ke B B deiBe o o wi%naﬁqogqsgre Fhose
compédwidalhaahg &Za%emlmglbeatmgjmﬂlhw\sunecchamt iAdmuralpear] of ghess analogs

have %ﬂa&fe??ﬁ??*%kg ﬁ@te%{ %Cé%%&r (s§lH9|) W%@&ﬁhty Qhar( that of naturally
occurfigy pgolitazg) Thgserasplqps Vq{g\pwﬁg ghqsstsgqlleq)fn e agroand arg dls(%osed for
examPEChans| mswm ms:izaois;m BMabPGUSB0ARR 50 BERS bSMBFI6; and

5 227}\?@%’&% CL%%EA n E enceﬂxa%(d h%@l%yé felr%lcmPaci itaxel and
taxoteshearbe pmpretdaﬂy dﬂem@h@de@éi\{@ﬁé(ﬂéme ﬁEWﬁﬁJH%cﬁPu £53 739, and
WO 9'2"%@%@@,%% aﬁklgéﬂr@gof‘f Wi Qre%é&ﬁbldrbdél& heFéin B terbientdNAn particular
b- h, %/ I\Iﬁ i | etters designate
emboﬁ‘“?fé‘&%(ﬂﬁj@?‘@?ﬁ ‘fotﬂ'éoouﬂ dFehafitREel 98 ?@ﬁ%{FES ei ther an LNA
nucl eoti de anal ogue as defi ned above or a

The w%%%%yﬂ%cde?\%énq 8 t%&plé %Enjnﬁgur;af\s) aqﬁ%h% DA SRgdhucleotide in said

oroth I oa nei ouri ng
Compmmrelétt‘mﬂ@ély Lﬂ\merfawee%’tﬁodétcahe?l5o§‘{f@sas ”&Fﬂ? 909 eF Fpi to 1:25, or
in the r&ngéi@rsmﬂea e 5ebi iﬁeche aar@JaQﬁphpfdJI kb oetie thé Fdngelof 80:1 to 1:10,

hor.od etmee | b ring
or in ﬁ‘ﬁ ?f&egﬂ\gon c\n ?lr%lweqeanagglg%es%land wherein the
wei ght ratio between the taxane conpound(s) and the
Hencd: NARRY LGRHGH tﬂ@%‘r&%npﬁ%nt% rEI'Q?esQQ@J dﬁgﬁﬁﬁcehﬂca‘i @brﬂ OSI'CIOI‘I

nposition is in e ran %
Ompﬁﬂi‘%a‘é@ﬁ%&t”eé?xat”ﬁéo'ﬁ‘npe%%?g % Al 7 BT E8 D 7 shpiateuticaly
accepiifie efrria) shilANaldligatudtebeiad halénd ototsliug 1prXparckotides/ A a
r [ Iy nt a mamal ,
nu;le%‘c?ep%r%fo%% é;r?d %‘ﬁﬁjm%ﬁ tht ?cﬂfovélﬁl n( r@ f;ﬂ)l‘%}t.nguscept i ble

to a cancer disease, said LNA ollgonucleotlde havi ng a
57 (Me_t_xqt-ﬁbMe@fAsétzc thS@LbCI‘ﬁe@QI ?Gjﬁ%j -bNAepuel eetigde anal ogues

and conprising t follow ng (sub)sequence: 5'-(

MeCc) (T )NbCXAsAstscscsastsgsgs MeCxAXx(Gx) (c)-3" (SEQ
prefe;laBlyN@vm@aa) totgd e f er2abiuglebddds/igiAanucbtitle afialdgie® @nd comprising the

SLLNA nucl eoti de anal ogues and conpri sing
fono ?Qﬁt % n%;- (sub) sequence: 5 - MeCxTx

NbCXAsastscscsastsgsgs MeCxAxGxe-3' (SEQ ID NO. 1)
5. Med/\;hefce)\g tQQgg Lab tEhiE-s ag mwed.er)an LNA nucl eoti de

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

b- D-am no- LNA and a-L-oxy-LNA, small letters designate
wheréin dagioy lettetsedisigdete amicde hidetide shagjoatecwlestadferm SrDOKALNA, B-
D-thil ¥ Rh ELD- %ﬁm@qﬂA%l& E%XQ%A”&%:?Q&&% d&&igflate a deoxynucleotide,

deoxynucl eoti de scrl designates a

phosphorothloate ['ink betmeen nei ghbouri ng

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

"x" designates either a phosphorothioate link or a

phosphorodlester I|nk betmeen nelghbourlng

S . S .
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particul ar a human, suffering fromor susceptible to a
cancer disease, the nethod conprising the step of
wW@adisosEsering t o the mammal one or nore PCT/DK2005/000719

therapeutically effective doses of a first

phar maceuti cal conposition comgrising an LNA

ol i gonucl eoti de, said LNA oligonucl eotide having a

total of 12-20 nucl eotides/LNA nucl eoti de anal ogues
underliyediesignphes siting anHAAf roicleotifiangnaleauie)as elglirgrcahovs'or @
deoxyMR{e6kibd, @uh%s%ﬁaﬁ@§ §§)¥1§§§|9§0tl’1\(€5t\é/ﬁﬁﬁ %Me@h ndighbstfFiag

havi n

era

““C'GOHE%%)Q&% f‘ﬁ%%‘?t@mnﬁ'%‘l‘eéo?‘“%%”bég'é‘?toﬁué%s‘géﬁffsc% HEY ? si ng
phosplidrethiaate tvid srop fleisbhsedjastacikik Hetwedvenelghde@ing nucleotides/LNA
nudaﬁ@@§ﬁ§g§g§a§&§gsgs MCcAc C 3, (SEQI DNO1}

wherein capital letters designate an LNA nucl eoti de

anal ogue sel ected from b-D oxy-LNA, b- D-thio-LNA
whereid-the a@gmere}tmeag&nahbtwe lebl'grpotm_ Nankehé Eﬁﬁ od@ﬁiulﬁ%m@ in
xynucl.eot i de rlin esi gnates either an

said Con&%cfsq i e ﬁé?’k?&&zggei ]P'??Ted above or a

deoxynucl eoti de, subscript "s" designates a

A four@h‘ﬁ&ﬁré@[)&tt ia; LN&Fe%‘nE‘ hvERiMER Rt HRWL bR tical comp05|t|on

nucl ei des nucl eot i de anal ogues, and subscrip
comprispg 3§ deashpaf @xang tmeund gRd & ﬁﬁﬁlPéftﬁu”batPQa'['?arPﬁu%ﬁa”éacceptab'e
carrierp baid pbrgugate esmsiﬂtmbloﬁ kn DR \Wegoh unlebigdeoandr atngast one non-

nucleoﬂﬁg/lnglqt &ﬁéé\l%e Evé:’gnt?r!ag{naggéjcfﬁa sa’%ﬁol@og &tlﬁ@ dﬂa ? LNA

I'nven
0“9°n‘ﬂ<i‘%<—‘z§'td? MgVvigg ﬁéﬁ‘ﬁh?f m ?10 pareqtidas/ANA aueeersls, angleppes #ftgcomprising
the folfowdiy @ubzUGeRpé:i bl e t o a cancer disease, the nethod

conprising the step of administering to the mamal one

or nore therapeutically effective doses of a first
5'-("Galan eckaticem.t.zoflifeosi (&) om-3¢ 69F I NAg28), conj ugat e,

sai d conjugate consisting of an LNA oligonucl eotide

and at | east one non-nucl eoti de/ non-pol ynucl eoti de
preferghly 82Yne 8 vetpeaftiby2anyciaotides/ LA %@'%Ptksiﬁuage'ﬁaﬁsamce@pr'smg the
followisgi(sliblddAuenrdegonucl eoti de 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 5 -(
5"-"C e BRPALET (v Ca A ASASB S B4 SEG B 9. MECXAX(G ) (¢)-3' (SEQ

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

Ieotldes/LNA nucl eoti de anal ogues and conpri

wherelpﬁréplftqﬂ ¢tERRP H@s é(@?ﬁﬂﬁ%é%@\%@%o'ﬂds analpgis, gslected from B D oxy LNA, B-
D-thioNBBX AdaatrirasOwasid &USoy- IMRCsAxBlettedd ddsBn@kd Dddynddleotide,

unte 5 SHRREERAG T LRGP BIALE,20 N i

deoxymyicigol rﬁ@bimt%@eagﬁat@&?pbm okoiipate ligk petmeen asiohbeitriag
nucleoBdEFONY AU Rk lafflogibderd éd’b@crﬂﬂs‘kg(ﬂ@b@)&e@étﬁ@ﬁa an LNA

phosprgpgg&h&%hecﬁ@oarrag%h% élheu%g‘i?& Iﬁnﬂget@%egﬁvlber@}bggn%g nucleotides/LNA
nucleopl® spHogusshirsat e | i nk betmeen nei ghbouri ng
nucl eoti des/ LNA nucl eoti de anal ogues, and subscript
"x" designates either a phosphorothioate |ink or
WheFEIﬁHZB§ Wﬁ@pggﬁtgﬁegyeqn the tqj@p%@ﬁp%déﬂ.}@@g rth‘ﬁbNA ohgonucleotlde part
of the bergligné irdesd tdipdsitioh edini tle ratyal b guesto A2k nt h mai n
aspect of the present invention relates to a kit
conprising (a) a first conponent containing one or
The thirg pad foyrdcmaiblaspentd areiagdmaniagresisiyfcombineflvith the specification and

preferéHcleQ Q/ﬂ:H ¢LRtd dene AOA ol(d?ﬂwu@e&%oﬂ‘@ SRR Hd the 'BEQf'rﬁHc@&lcal
re in ctag?g)solutlons of one or. nore t

compog i 8lYAR LIRS AP YE- JBF PPN REINRN e 16 Rede YRl fyarepresent
the behafttabf tie id@ng6n.nucl eot i des/ LNA nucl eot i de anal ogues

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

MeCx) ( Tx) MeCxAsAst scscsast sgsgs MeCxAx(&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 follow ng (sub)sequence: 5 - MeCxTx MeCxAsast

scscsast SQgsgs NEC AxG c-3' (SEQ ID NO 1) mhereln

T s o, o . o o o o o
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'"- CCastsCCa tsgsg Cc-S (SEQ ID NO 1)wherein
capital letters designate an LNA nucl eoti de anal ogue
W@ 060562 f r om b- D- oxy- LNA, b- D-t hi 0- LNA, PCT/DK2005/000719

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

a deoxynucl eoti de, underline x¢esi gnates either an LNA

nucl eoti de anal ogue as defi ned above or a

deoxynucl eoti de, subscript "s" designates a
In onepsiumdhnoerdt thiedattenucientidebatalvmens aei gheotadrfrang B-D-oxy-LNA, B-D-thio-
LNA ar'fHJ@JDe%in@%(ALNP\frBMCd By A% B ROURF-LNANE RS R NA

L%nat es either a phosphorothioate |ink or a
”UC'GOBﬁ%g?H%? g2 PeP - PYiAbet ween nei ghbouri ng

nucl eoti des/ LNA nucl eoti de anal ogues. BRI EF

In a GBS TRy unlitmd) (2 B EL AR 1 BRAMRGSLATNA [V Of

ollgont@dﬁwee|hase@tpb>fN©~1%5uchrﬁel %llﬁg@rniﬁc%dﬂ iPgeKuRELe

nucleotiB&ANGA ﬁ@cl@tud&%nﬁ%t@é&nﬁﬁaﬁét@@mmﬁe ENA SW&nf.x@éotQi'e hada,total of
uct

1218 Geadand S e, pferiidiatdriati s By R RuBHBR g boues.

digestion in either serum Figure 2A shows Survivin

Ina stﬁlrf‘ahﬁéﬁerﬂ%"'méﬁg Whizh infdy Be’"'coﬁ%@méd@v mhleoFe(g@lﬂéfﬁﬁtLﬁﬁ

prostate cancer cells ells
0“90”‘1&9‘%%@? &emedssria ﬁ”'i)secitt‘)’—”cea?ﬂieci%d ‘FW@E‘QQT%'DN@‘S'%'“&P& SEQID
NOS.: 2na) ¥,sud, a, 8f onEpALNLE 1:32,14,2105 alg 14814 avy snd O, in particular from

e s QPO T A0 £ 5261 7 B oS oA0 LRl pge
oligonygirptige ffpa FXBPFU ss@m‘\ﬁari\frqm Precire¢measgisties 8f TR IBAPS2 2, 3,4, 5,
6, 7, HOOL@I 1, was 1§0r4m1!?l t@redis Figgléﬁ@ 28PBinshe&lar from the group

n.,o r n. usi ELI SA
consf a7 HbST2 b Ky 1 o Eorbp R SRR L
oligongaedtide comgesds\tbe ésmbbseguerSE@EQDDN@ 2.4nd mebshrpeiterableathed-NA
ollgonuc‘i’é’otl%é léﬂmérc%mp\].a@l?oqsltﬁglib%vl\@f g transfected with SEQ ID
four concentrations ranging fromO0.04-5 nM or
the negatlve control SEQID NO 24 at 5 nM Figure 2C
In an &laWS flrenee epibeamican, wificH inay Be dombieee nithitsofoedmngfthe LNA

ollgongcllje’o\fldgl(gr @E@) Ee%uar %é%%ge c8||Jn|:>oun ?%tJllé %é%%(ﬂ%kﬁ%%u?ﬂu@gamer

Preferainy, $EQaﬂ®q\a®car2|er eshpifeed bugersfon ke the ARG the rajwe of 4.0-8.5,
and hd¥RKoniEXRERRA 1000012800 ATMTBek $6d abBvd fof f@W /S&IIIOBb& the
buffer GAPDH and related to average of the expression in the
Ufferhock treated cells. | t is evident that SEQ ID NO. 2

is able to down-regul ate all expressed isoforns of

For thé‘#b”ﬁ'ﬂ a§Hééé' M'nﬂay B@ﬁﬁ-&f‘éﬁ%d 'ifh.‘ﬁe geQald o\ﬁ% r{BﬂﬂMcFéBtu&ﬁQarl D

gure 3 shows optosi s neasured as
POW”WWSU‘&%@“’%&%@@@P?t%\’&at”F\FPWO‘F ‘l ow ng 13-72 hours
treatment with SEQID NO 2 in 15PC3 cells. 15PC3
Ina fuﬁgﬁaew\/%&gﬂgh{ rpg?In?a%tﬁ%dﬁa cc%{%)o% % I ([g){ t’hlgmvzen%on may contain one or
more IdNMaligntuektdtivas andnng ergmbrecdddiopal kp@sense cPobolridsdengeiedrio a
second RudMi€a68t&get. $Wvdlok WRoré CoBIRd &SmpBRABs MRl ¥R Use®fBgktHepBr
i ndependent experinents. The standard deviation is
sequenfi3if¥ent ed on each bar.Figure 4 shows treatment of Hela
cells with 5 nMor 25 nMSEQ ID NO. 2 | eads to dose
n
Ful’thegI%QI% g‘?enllhsb Q%ﬁgr]itg (85111@]{ ﬁ%é{vﬁ%qiggﬂ%cﬁeoagﬁsg+gf b u%ed in
comblmat@wwm @ﬁ@thwapy/,\tetq 1Fee SiERdhe BXesmania’s @%0@ he
negative control oligonucleotide SEQ ID NO 24 do not
i nduce apoptosis. Figure 5 shows proliferation of
15PC3 prostate cancer cells after treatnent with SEQ
ID NO. 2 for 13-72 hours after transfection. 15PC3
cells were transfected with SEQID NO. 2 or a negative
control oligonucleotide, SEQID NO 24 at 0.2, 1, 5,
25 and 100 nM The rel ati ve nunber of viable cells,
conpared to untreated nock cells is shown. Data
derives fromthree i ndependent experinments. The
st andard deV| ati on S present ed on each bar SEQ ID

1~ o s a o o
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Taxol conbined with SEQID NO 2 leads to further
arrest seen as GL: & ratio of 1:3. Figure 8 shows the
WO p00giono3pr operties of SEQ ID NO 2 and SEQ | DPCIDDK2005/000719
conbi nation with Taxol. The conpounds were given in
two different dose schedul es {7A and B) as outlined in
the | ower panel of the figure. Tunour wei ght reduction
is seen using both schedul es by conparing groups
Method @€ teatmegt bot h SEQ I D NO. 2 conbined with Taxol after
27 days to those of single agent treatnent or saline
k). Figure 9 shows tunpur analysis, reduced |evels-
The pfaﬁfmaatﬁmﬂwpaﬁaoraﬁre|p@rtﬁm|9f%f%?\ﬁn¥goréh%mafaﬁné pf cancer.
intratunoural injections of SEQ ID I\IO 2. Saline or 25

[ K ti
The oS e caPebg o A r tnt IVERydroste B At Frdpjoved for
treatmigotipspraphdaxié againd oseaseBicguaed by@anesopasticuiarictontreatment of
cancercth RalQccd ih Bisdue\edith af 1LpY n@@@étgélﬁorprp'rm&spﬁdre%é lung, liver,

em ¢ treatnment accordin
v e oSG P el Bl b Vg eder
urinarairantalosar{dR) hewet and refck, hemtatalagiedskirg gagkrine@kmnamdnshow
that SEQ 1D NO 2 was detectable after this period in
the tissue. Figure 10B shows the same as 10A but in
The inkerfioa\Hepeitbed Agrait enqopiassepE TR FhoDESrEting| CORreaRngrFEncer

comprishENHeRN el 1P lefre@ Ve dnbuanbiod §unhﬂii/r€m6@@laﬂn$geﬂ\lﬂ bifonbdW¥dtide,

includgnlg:,bgg Féﬁh@%ﬂl tggi@oé?sgiéf &nfélé_@ll\\?ahg%nas eggé%tto a human in need of such
therapyn fihdinyegiondiirthéreeneappasses the usk ofa rstwr\!zupnn@yomelsmtlon of a

Survwﬂfnm@%Ibtlr%elﬂ\‘ﬁﬂ?ol‘q%ﬁhééﬁtgl:@elgetﬁ?na'l tnoW};Jath@usc&ﬁ@rdlvf cfeoa\"f‘atfhé’quency
u ides o ecCl

charsEETPR T (P GRECHET PRl WOROTHELT o7l GSLiRet SeanarEshb R G ycerovs
state, iuntxniiotied bl p&nlpfeuea‘snsn @nd edduBert salvdentht tesulehpndl Sadlefae, t 0

promn%ﬁ%gH{ﬁKH\f QBn g%llgdg%\%vgﬂsgfhaﬁMWf gdtﬁay]%rBWIttyﬂJ@ E‘!(lla?ﬁﬁres of
types phenede mc@éeb'gzutﬁﬁ% nRoRIETLP, PNAHBH LR YEIRBEFRdEOWEN'S D
lympth@a Rukeénhig €t ignGchtd ¢iikgnia sUdhi & amtmszmpdodyﬁc uperhiapbcdte

myelo%)étlc I&ﬁ@@ eB ch?c!nlcg%Qéjlgld%dk%%S tcﬁ{og]ﬁ: Ik&ﬁho gl[ XlleYllkgl’glanRNﬁlple

ronal rea
myelogygdrotes G;erwmma,u regralagaecipaned, ik eeradticotanFerh Psiash encerApwsian
cancert %%s%@cb&emena c'eﬁ?@éircﬁaﬁﬂl Qé}ia&)rhas Hﬂ@td@&t calrdfinoma,
gul ati nﬁ Sur Vi P a} pro »
°h°”°f?r5‘H§‘F‘8cTe&5|‘°‘?!é & t@é‘i Nt W U TSE 3588?'?‘?'0[?43 qe &2cing@a.
melanoaa dhetalt and Seck tardeNOraid cemencescapoptsiownipiimary site,
eopIa%ﬁ‘l?O E%Erls% eifd Ealp];@?‘a@lnerﬁ/%)seﬂs@m Cc@ﬁ@é?g gfjthte‘%e%gﬁ{er\}ﬂuésystem

onucl eotides i n such onbi nati on. An overvi ew of
tumoqrshée -9 filiopRrgoRaL %WW&OHEd“WoéFrC@EQ F9nkggsarsoma, gkeqgeqis
sarcormi; @hbiaoMNa, aRddosabldthd, eleN@eho%ﬂrcomedlySEQarhd]bd‘d@on%l is

Iymphgnﬁmdo{heﬁé% n%ur%%nov-irma sX h\éﬁon)@ waﬁo&urﬁ&ﬂdfeﬁﬁw Parcoma,

m C€e VTN &duct o
rhabdefyeefarqomaaseupmius el erginpgat l@ﬁSﬁmﬁi FRrIosRY ﬁdeqﬂ@atﬁmpmnsweat

gland %\@mom egablaaecﬁl@ @tana&tarmmu baplné‘re &aﬂch@ﬁﬁpgyﬁma}ydr ugS
adenofarigaet Fysaro RIS OB ALY FUErorR BERsTasERE SRS

semingtar o¢mbnyonalarcinbhe, Milma' tuonaif srealcgelthewt ¢dangnaad, epithelial
carcmglﬂgdéifbﬁ'r?ad a%@éc@&)nﬁ@ %Maé@ﬂ’@ echﬁnQﬁ#a@*\%l&ﬁ@ Bendymoma

xenogr af t nod C3 Mor eover, has a d
pinealpg; %P%Wb&rs'é:f“i‘? SOUHG "RETORG: aiigoderdreaiiang. r‘%"r%""&%
neuroblestachaj ahcalmtlnohdastbﬂﬁﬁb,stelaﬂycham digszeerhetastanen beysy dikddde or

| i ucl eoti des have

dlsordgl r%(? Z\?'Q%gq@gor;rgﬁb? F%H %%‘&&ﬂ otl de anal ogues

and corrprl se the (sub)sequence: ( MeCx) (T

Xx) MeCxAsAst scscsast sgsgs NbO(Ax(G )(c)-3" (SEQID

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

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

the followi ng (sub)sequence: 5 - MCXTX

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

vvher e| n cap| t al I etters desi gnate an LNA nucl eoti de

o o o o o o
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three and/ or five carbon aton(s) to an internucl eosi de
phosphor odi ester or phosphorot hi oate group. The
w@ suwbpsiguence SEQ I D NO. 28 has at | east 12 PCT/DK2005/000719
nucl eoti des/ LNA nucl eoti de anal ogues, but is it
preferred that the (sub)sequeyse is represented by at
| east 13 nucl eoti des/LNA nucl eoti de anal ogues, in
particul ar at |east 14 nucl eotides/LNA nucl eoti de
Particdardy ipyest cafiber difdasesl arg oimselseletied dondedute ayebyhicdewkeynia,
diffuse_ BJc@lI AAHRbANadRe Fyh‘?ph@&f@lét%HﬁQq'\%p§Ef.Qa|nEer'\Qna2§ancer, urinary

mprise 1-4 additional nucl eoti'des and/ or
tract cﬂﬂ?ﬂreﬁﬁq ‘EPéor'é‘r%IC@@E%s in particul ar additi onal
nucl eot i des, sych as 1, 2, 33 or 4 additiona
The te?md‘ggpré]ﬁgﬁgl’ r‘sq;aﬂeqﬁésd tO-II-Hé{§?tg)éFH‘I$I %lrféllft’zta%taﬁr H\@itESIial origin.
Epithetig)- teeumwecnnhde%?f@mdmurf@@ﬁureﬁéiemfel Quigasthe body. Examples of

epltheﬁ’§|Qfs§Lﬁ@Q'|e)€he tih8 ahdNA oL ERB YGH 8Bltok Sl ehal Afe thet tQj‘d9|caﬂfles and

ntemalgrgris S g e ieh Irubry BReFTANCR Pl PHE BB e oo
extendvivéd derpef Hssabllayers togfotrhlalanks,goniues eotisisedrating aandgoliredterm
“sarcoﬂ'\ca”tlsl."i‘?nte%@gélJ ?d"ﬁ@lcﬁég thBi d}Qnt gﬁnodrgﬁ‘omﬁg!ﬂﬁ*orlﬁ%nnectlve tlﬁslpl.\le, such

gonucl eoti de has a total nucl eoti d eg
as carH@e? é”éEru“&‘éc'SﬁaFFB%”é§”d goges: The fRie ‘@ipmaedyhenased herein, is
intendad ¢b edter denaigabraguesyur driigimtlgdain ges c&NA nucl eot i de
anal ogues, or 16 nucl eoti des/LNA nucl eoti de anal ogues.
Hence, when not all nucleotide units in bracket are
The coiprasiions obihe pheseneinvertiopaare Aplievied tq be patieulafieratevant for the
treatnfef) 61 ?@mduP-r&lQ@d Zan @R b riise SREHRE&tineANhal by c¥hBined Wieh
d't%é ; in the 3 -end are absent (providing a 14-ner) or
radioteeeY-where (&) is present and where (c) is absent
(providing a 15- ner), or (iii) wherein both of
A ﬂfth(n%(l?m (aggecf%@the ?és%ﬂ{ m(/erftbe rgfaﬂ-a@ 8 tﬂé%%?gf)(an)LmthBSﬁudi&Elﬁe for

vari a 'S
the prgparéﬁqp graeprmr@g%{tmgr;an\ppsjltl%@réhq tr@gmg(ﬁ mammplein particular a
humar®, suﬂ‘@dng’ifr&maﬁsameptgmé Qv b dbm@r disddbeTB4id LA ofigdnuichebiidechaving a
| S bresent. an r royiding a
total °%§§%T%dr39C%}iﬁ§%§2LeNAa%cﬂég@% L& Sm&% anﬁ cgﬁﬁﬁ%h gl%sfgt{%vghgne
(sub)sgheerge( Tx) in the 5 -end is present and where (& ) in
the 3'-end is present (providing a 14-ner). Wth

h ferred th
Sl L et oL RO ST GEL IR BE. “Thus, al | of

Cx, A and G may represent an LNA nucl eoti de anal ogue,
prefer%l% @1%mﬁ%%o(a?€l{\%s ggh %ﬁgéﬂan s uglgétjéo%ea r?[b%u%]%bdcoﬁ\ [m%}ﬁg the
ﬁmowmﬂdﬁ@ﬂﬁewmogvb)sequence SEQ ID NO. 1 has 16

nuci eot i des/ LNA nucl eoti de anal ogues. The LNA

, weQl hgonucl eoti deg,_defin in addition to
e The%('%ﬁfﬁ%-‘@ etic &/8EG ?%Sg%%i\lémﬁe{onpn se 1-4
addi ti onal nucl eoti des and/or LNA nucl eoti de

whereﬂpéslfﬂgplg&%rs d@srBﬁJtE' gtll_ll\lﬁr @gﬂé&é %‘T’d uBy Ile&% 'g%ﬁTQ'B—DSWLNA B-

deox nuc eot |
D-thior LA BaPtaming-hHA R g P’@bh%lse??ﬁ” lgféerp 48signate  gleopfnucieotide,
underfl€e @&lghuﬁés%ﬂhérdﬁﬁlﬂA\Wth@thId@ueaafﬁ?dldﬂlgbl@Sbove ora

deoxyT g&icgrd% 5 a%%cri[ag e‘i’6 ? !aéego n sﬂc}rcl)tgl%agea]?’n kabeg\%e%l ne?Jh bouring

or °1
nucleatisieb/bAindeeptiduamatioues iade samrng@‘uesieam@s gither @r abl y,
phosphbr%tmme Qhik god Hﬁ&s%%r‘o@ﬁesﬁe? liAk GEREH Hgg%ou‘hhg nSQESRREANA
. the LNA oligonucleotide has a total
“”dagﬂef@aWQW? otldes/LNA nucl eotide analogues. | t is
not ed that subsequence AsAst scscsast sgsgs MeC of SEQ
I D NO 28 and subsequence Asast scscsastsgsgs MeC 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 |inks
nay be replaced by other Ilnks |n partlcular

o oy o o o o e
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13 5' - MeCar MeCaAa eaet scecsastegsgs Mes AaGa sc- 3
4-8-3-1 14 5' - MeCar MeCaAa sae tscscsastsgegb
woR@asHNZAL- 3" 4-8-3-1 15 5'- eC sr s MeC sas CBCEDK2§900719

s MeC s \ sbfsc-3'" 4-8-2-2 16 5 -c s s sAa ct gt a
MeC aAa !10'j:-3 1-3-8-3-1 1hHdH' - MeCar MeCaAa
east scecsaet egsge MeCaAagec-3' 4-8-2-2 18
5' -csTaMeCaAa saet scsceaet sgegs MeCaAaGa sc- 3

A sixthimgingasBedt of ghespresavis MvenNerOefies tsthe cise o6& tatjsgpte, said conjugate

con&s%@ﬂbﬁ‘gm,&gohﬁh@dga%e 204 3t 1M Me%%&ﬂa%&&?ﬁG%SItyﬁ&ﬁ‘&%de
m0|ety( tha@aﬁa agtaﬁ@gl §% P? Bto |g%§leatﬁ<% gorathe g?%l_ %{%vn EEIA pﬁarmaceuhcal

compasitioh éort thel ¢reatra¢rd guearfinalHimryrticNA) a hemper siéfering frath or
suscerﬁ‘?‘bieetrf aac%@QJ diddasd %taqu_rNA(@rggnuc@%de tﬂQY_Yﬁ{%Aotapmgo t hat

NA nucl eot'| de anal ogue i s an a- nucl eot i de
nucleoffigy byt 8ugieptide arglopes)and<raprising thefolowiag i(gpategugnce:
deoxynucl eoti de, subscript "s" designates a

- QESL o bok Ssbesecpelotiouine

bet ween nei ghbouri ng nucl eoti des/ LNA nucl eoti de
prefer?d?l\&hé\gh'&§ t&%ﬁbfgl%ai(?%cff’eoﬁags?mﬁEggécﬁﬁte%rnalloF@é% anfd domprising the
C.nononers are 5-nmethyl - . tractive
followigg i thTRIHECE t he LNA ol i gonucl eot | de conprises a
(sub) sequence sel ected fromthe group consisting of

1_Me Mep , 8 9 10 11 12 13

> C$§Q:*fga!\%atsf§g ?@%9’5‘5&6 %80 th | particul ar fromthe
group consi sting of SEQ ID NGs. 2, 3, 4, 5, 6, 7, 8,

wheref: capfRsl 1difers M@g.gnaeéaﬁ LGAhaibotidet dh8I0sNAsALdEPRYE @gtdxc}a_NA B-

D- thloéébapgpo%&ﬁ 9 Se%;?Ct ecggf rl\gl\ms%gﬁéeqr Ou ﬁ_stcp%g?_ellgtd!in ni%leotlde,
underliv detignates either, anIBIA rﬁ@leoadﬁjanmogueraspafmecbaboae ofeom t he
deoxyﬁfc%b?gg @u%k&fg;‘t G O%glr enf% ElBh&\Qﬁoro%hl?g’ce l%é bgtr}[/yoe@a né{éqhﬁourmg

erre
nucleofifjes/ \:'T\ﬁ&“%‘?"?‘ﬁ&?@é?‘é@‘ﬁsd é”%%‘l‘?é?”@ " feRionetssyiSetRence
phospl&EthdBté\lﬁDJk @ adE’\b@ﬂhdfgtﬂlestprf I&fkeﬂeg\béeh r;lé@&)ohilwg nucleotides/LNA
j otlelstecorrpoun with SEQ ID NO 2.
nUCIeogbégggrlg |§n of the LNA oligonucl eotides The LNA
nucl eot i de anal ogue buil di ng bl ocks (b-D- oxy-LNA,

A sevéttPrald é%‘ple%f tll%' Qe%ﬂt Mrehf¥h Me@fo'—a F??éMTo'dNﬁ}re‘é@fﬁb Béhammal, in

pariclL DRSSl ot 20, puBlishad, procedur e and Leterences g
the stdpeafexdgemisteting Rohemisotinml dne dfoadre (REO29utitalgptfcativeotpses of a first

pharm %tl%g%n{&gg ﬂgﬂ %&ﬁ‘%mg%ﬁnlrl\n\eél Aq\% %Ieo%gé é%a@dgLNMlanucleotlde

rensen
having\f fasal i d 2-28 nl@b@e%%s{LN/’mquw dedngipgues. ang\sAGBIising tgSpllowing
(sub)sagueneé:hoconfi gured Locked Nucleic Acid (a-I-LNA):
Synt hesis and Properties, J. Am Chem Soc, 124,
2164-2176; S. K Singh, R Kunmar, J. V\éngel (1998)
5'- (" CR)(TiD FiEsA-A Lofc-hauel “BhEGI(D2 (FEQAID RPbaslcl eosi des'

2 - Ami no- -and 2'-Thi o- LNA Mononeric Nucl eosi des, J.

. Chem 1998, 63, 6078-6079; C. Rosenbohm S. M
prefer@hc hg\fl%géﬂ:al (MlsDZO @}C@%lgﬁsﬂ@ ngcleqﬁ@a@pgl@gluesLandEomprlsmg the
followih@(sdhseqdenddéngel , T. Koch (2003) Synt hesis of

2' -am no-LNA: a new strategy, Og. Bionol. Chem 1,

655-663; and WD 2004/ 069991 A2. The LNA
5'- Me_>61<“‘*@é§ﬁ5"@¢seésttd9eﬂe“§CMCtﬁé(%ﬁ%ﬁ%\N@dlhs described in the

Exanpl es and in WD 99/ 14226, WD 00/56746, WD 00/ 56748,

WO 00/ (‘]56604 WO 00/ 125248, WO 02/ 28875, WO 2002/ 094250
whereig taPiligh I &re gBsignste g LA “t‘ﬂ%"tﬁﬁ,@”aioﬁﬁ%ﬁﬂ%‘it%? PR DRy LNA, B-
D-thiol@IAp BemHaoath- LA agH t-eoxgHiNgQ BBia|| $atarOtedignating ge@anodicotide,

nucleic acid chemstry well-known to a person of

ordinary skill in the art of organic chemstry.

Ceneral ly, standard oligonerisation cycles of the

phosphorani dite approach (S. L. Beaucage and R P.

lyer, Tetrahedron, 1993, 49, 6123; S. L. Beaucage and

R P Iyer Tetrahedr on, 1992 48 2223) are used, but

o o, I L T o,
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thiolation reagents are al so possible to use, such as
Beaucage and PADS. Thephosphor ot hi oate LNA
w@bkiogosnrel eoti des were efficiently synthesi zedP@i/DK2005/000719

stepwi se coupling yields > = 98% LNA oligonucl eotides

conpri sing b-Dam no-LNA, b-DB3d hi o-LNA, and/or a-L-LNA

can also efficiently be synthesized with step-w se

coupling yields > 98% usi ng the phosphoram dite
underlpreaizeidoates eitfreranf iNfanuctaotidd andlddiedsidgbinertémyeiodes was
deoxyﬁ@cﬂsoﬁ@e eTo Setea el "‘§’rb9eg|3H§ﬂeE‘9 pr%Q&ﬁm)&erIﬁK %Eﬁ@e@n P\Q%ﬁgourmg

i cation cartridges and/or reverse ase
nucleag b'}‘A Bv%%?%ﬁaaﬁﬁoahesv PRAFERSHARTOK s?s'm%rﬁsﬁ hera
phospﬁ}apthhdaaar ynkged a alhcsphasmmbsteemlsbetweaxemeimbopha@ audtidtides/LNA
nucleoly?{?gh esand ESI-M5 were used t o verify the purity
e synt hesi zed LNA ol i gonucl eotides. Sa/ts The LNA
ol i gonucl eoti des can be enployed in a variety of

An elgﬁhﬁdeﬂaﬁtﬁuﬁéﬁakgbéét @ﬁ&%l&éﬂéh@m&?ﬂtfoﬁ relBGesUs %dﬂ&ﬂb@bﬂbreétlh@ a
retaln

mamric F BEREGP” 20 FP: 50T NG BT TSP R B PaarrIesERe: the
method)chinbrisingrihs stap olartteisistegidg tokiecobmgiat ahe ef et therapeutically

effectiMOBodel BF b FiRG pﬁéﬁﬁ%e@ﬁca@éon%&nloﬁ 2btPrising ab:%mu@ét@egaléf\'l:&rﬁugate
ase addition salt

i c am no
CO”S'SH%Qg%f acNA %'Wé’”%%%%'%?“ﬂ ieh teaStc%ﬂed]OGrﬁ“Cl:ﬁOEﬂﬂf‘ﬁ” PB'é{PH’ﬁﬁﬂt'de
moietynenynlestly attacied o naitholigowplestide; ehidlLNA dﬁgmk.eleptld:eidemmgn total of

i s : L
12-20 pRetep RANHERIMe AURAACRY BTrer el tns rRul (Bscauence:
D- gl ucosam ne, tetraethyl ammoni um or ethyl enedi am ne;
5"- (" QY(TOUTA ARl QIS9.0 £°QA(GH(F NESE@MPALE 287! t or the
i ke. Such salts are fornmed, fromthe LNA
ol i gonucl eoti des whi ch possess phosphorodi ester group
referamjhamnmhwph@frmm nadledtig e LIPS nudertidarapalofors @xawpipeising the
followiRghdud)dghbhgui t abl e bases. These salts include, for
xanpl) e, nhontoxic netal salts which are derived from
nmetals of groups la, Ib, Ila and Iib of the Periodic
5-Mec.3yse.am . c.hlg. Llepealcss’ (s5Q manbi eyl ar suitabl e al kal i
netal salts, for exanple lithium sodium or potassium
salts, or alkaline earth netal salts, for exanple
whereirergpid ilettaro degignaté amliaintgeotTeeyalonne baedred &oinrft Drukg-LNA, B-

D- thloZLNAC B@QWWWA HRa §aL4:E -] sAiaf Rerepd Bésnd’”%té:!ﬂ dé@&&nucleotide,
ui tabl e organi ¢ am nes, such

—nd—eﬂ&ﬁﬁ%@??t@aﬁ%er&ﬁ NS P%m&v?%taédieﬂwoabova Pr agr
deoxytudeotilid \dubsaripe 8s” denigpates b pubsphoroniicate lidk betdveen neighbouring

R

nucleoElElés/?f!l%ﬁ ftﬂgsanalgé_p%@égnd %@kﬁd’t ?{]g?s?qﬁgpe{gh;ﬁﬂgm ne,
phosplmrg@mapealllﬁw a prpqsglﬁqfwjlaﬁpqql@k l:mg\ﬁgan ngighbouging nucleotides/LNA
nuclectitié sndl@gueydr oxy- | ower al kyl ) am nes, such as nono-,

bis- or tris- (2-hydroxyethyl)am ne,

2- hydroxy-tert-butyl am ne or
The fiftty, isixtth yedvantly med kighy metnrasbects aes, addaMaigeoustwmbined with the
spemﬁ@étﬁ_}ﬁ|an5"p§é?¥r%ﬁ9é%ywx‘:rp)’§be@|té‘¥1*|e)LENR 8Snuddbie ABe conjugate and the

¥ roxyet hyl)- am ne or
pharmf’?ei”t'fai W %’S&%@'M?‘T {%eﬁébm’@r Hepcse teyIomBogiiRsiefgieed tgin the
fifth, stitigtseverah yndeigbnimam apegraue geefatbll aaslefined for the pharmaceutical

compo%n%%ﬁ?@éfﬁw}éh %We‘?'aﬂmles fﬂ&e? “PHa'rr‘h Qéeltljﬂ}:aﬁ %l‘)ﬁﬁébSlﬁoq]d’ talﬁm‘é%ﬁ*ﬁatlon
drug”. i Pef@ﬁowe"@ ewwnsrﬁa |atmﬁugtaprt '@,e"ﬁ‘é?%@ fgti repeesenl thy benefits of the

inventibhef erred. Prodrugs | n one enbodi nent, the LNA
ol i gonucl eotide may be in the formof a pro-drug.
A igonucl eotides are by virtue negatively charged
The diseans ref@ued toomayee by ofthielones dettnad éurtiier @bbve, imewbvearpeserably
selectdd ¥orfr €d woas chhRS Rt osafdc&% hg@l&!ﬁc%&lle%é a.ﬁusree@e&@gm homa,
conpared' t o neutr ophilic eqU|vaIents .E
polarity "hindrance" can be avoi ded by using the
pro-drug approach (see e.g. Crooke, R M (1998) in
Crooke, S. T. Antisense research and Application.
Spri nger - Vérlag, Berlln GErnany, vol . 131, pp.

APPSO A AN - S 1 R AR I L T L Y
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dupl ex intercal ators such as acridine, poly-L-Iysine,
"end- cappi ng" with one or nore nucl ease-resistant
WO 2kasg3yr oups such as phosphor ononot hi oat e, BOTDKA@35/000719
i ke. The preparation of transferrin conpl exes as
carriers of oligonucleotide uptake into cells is
descri bed by Wagner et al., Proc. Natl. Acad. Sci. USA
87, 3410-3414 (1990). Cellular delivery of
acute fyolphbeyticdatkemid, depate ongr preebengera ufiodrgtteack eanept, @nd colorectal
cancelendocytosi s, including delivery of an antisense
ol i gonucl eotide, is described by Lowet al., US
Patent 5,108,921. Al so see, Leanpon et al., Proc. Natl.
In oneAaralshdirferit, thd8.NATRIERo(idO Sdglogulh ard@tetd feah FERTRPENR] BID-thio-
0 [ I RV [
LNA aﬁ#}g—%‘%l Lli\f?x %Pﬂ%@pﬁ 8o %y B\E}x %r’(i)o*r}&r; i 02 ey %”pf_ﬁétﬁér%?l INA
"Uda%WPgﬁﬂa@#§@¥¢@é3@xyaNéonJugate as deflned above, and a
pharmaceutically acceptable carrier, e.g. an aqueous
carrier. The pharnace tical. c osition | S rably
in a gt SRR P aeTRGHE SnPiaet TBRs tsrebeh: Beofl 2t o
oligonofleqiidarhas e ¢otbl ofal6- I:Q),rquols B¢ L6118, calb-be, iheartduian 16,
nucIeotnB@éYLNWthﬂeotE@%n%b@&c ﬁlt@r‘?\gtl\%l)a%é EI@A 8figdPhakfRfYhasYtotal of

R. Gennaro, and I n
12-18 S HACEeT (AT Ay PRRF ey Lith nyglegtids Analpoues.

agents and adjuvants are part of the pharmaceutica
Ina stCIPPPt(Puér g?dmélgrgtp%%cﬁtrﬂae)jlg q‘?ﬁbme%f\ﬁ.tﬂﬂe f%re%tb‘r‘ﬁg, {E%yLNA
oligonygleqtise compeisdsi m@ua)élewﬁn@@, éele@gﬁhfrgm t@@ lgeauPrroasistiod &EL; ID

NOS.: % @r ﬁ 5,98, 7, 8CHOfE 189 18XL, Fihem St6, 3V £88, A En@S0, in part|cular from

r enl fla n en
the orpif s SRee .2 LR SACEL L B, OF o LBYONT D SSEE: the L
olngonucaecmdensaicdampdtam:ltsyzleoteldgronh_tﬂeeg/vosrecma:tlnmgSSEQ IBNG&r: 213, 4, 5,
6,7, 8‘?@ %' £1,39en4 S14"‘3)% P@ ﬁarlb 95 aﬁnﬁ%dﬁ’ﬁsr?ag@cdﬁ}'fkm Wéev_%roup

S? arnaceuti cal gg | so be emul si on
consistipg 0gREQ %NBﬁa?rn%r P 6c§4 :u%@f‘éapeﬁu\ﬁ‘é‘ TPRAEETARE el NA
oligonLd¥otialkicg@ptisdsané (dd)segnehca dEQUIDANG .02, ranadgn@st prafedablg) eite LNA
I may be mixed with any
m@onﬁﬂgh%e%{tthab%%%%Lw%@ ﬁ&%g&?qfhe desired action, or
with materials that supplenent the desired action.

In an J\V@%@lll@@%éﬂ eh{HéHMQ#‘lt of Bﬁrflfd{#gisslitﬂ‘ﬁrﬁéﬁﬁjh%c@t RBIch may be

d nt t
combifg v BRI <36, B CHIPo SR T IEF B VBHFSE M P GH v
compauay (seecudtier @bos¢ enddre’Cdmbinetion @rigforiartiear)detdilaf. flemedicylar, the
welgh{ %glulb@EvPJeﬁ tf'?% t&gﬂi%ﬁéfoﬁ@&) aﬂH'tIQe EI‘M Sﬁbg)hncl@cﬁgje (LNA

bacteri a e actlve conpound y géap
0“9°“W'?%'d6a’|al’t|°ért%e ‘f%‘é‘fgaf%f‘lsﬁ'fjaf"é@oﬁ%‘iraﬁé“ r|§’rr69 4 %‘baltﬁétzs For
the sed@@y &gadt] @mayrbepsrefedet itipaian st sneadinaiuelcetideynompbignucleotide
ng i npl ants or m crocapsul es
wmmﬁv}@ﬂbg%ﬁ ?6%% &O%gkease properties. For intravenous
adm nistration, the preferred carriers are

In an Q\mfﬁsltmlfm&@mb%aimaﬁ of theX¥erth aﬁ@@@ﬂhﬁ%u&%&@ﬁ@@ombmed with
| i ne. ferably, an LNA ollgﬁqucle

i
the fofegolSy e et BRI BT CTHPUAL (o8 1 ChtaPRec e CEs P nation
drug” &edepheakletile)pis radanisteredi ih taembmamnram_tlatlmmm oligbhudeatide or
conjuéa(?e ﬁl p'a}‘cﬁ:[lﬁf' Gna \A}%th't eltfo FerlO&T @R %C}Ea'n‘é %%Héoﬁ”fcf(?)céri%ivtﬁe LNA

ser| ous si ts I'n
oi190nw'@<§tdédL%9hwde<rt'% Fma?feth? seNesmDRdminieteresd istim ghe range of
50:1 tpharsreeette digtth @OpgRo St ia@me préfbeed-Nehadt Igaynvak @oki de
nucleotlge;n%ﬂga%ll gpcﬁgotid% nq&etaat%%??vée as a{xiarzeg c?mpouﬁgrez): ﬁ;l ?LeaBH

in the range of 4. O 8.5, and having an ionic strength

of 20-2000 mM The term "aqueous carrier” means that

t he pharnmaceutical conposition in question is in

liquid form and that the liquid carrier predomnantly

is conposed of water, i.e. that at |east 80% (ww, or

at least 90% (ww), or even at |least 95% (w w), of the

carrler con3|sts of mater Clher Iqu|d |ngred|ents

s o o, SR AN N
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5'-( MeCx) (T x) MeCxAsAst scscsast sgsgs MeCxAx(G&x) (c) -3
(SEQ I D NO 28), preferably having a total of 16-20
woeesest7dszies/ LNA nucl eoti de anal ogues and conpPCEDKQ005/000719

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

(SEQ ID NO 1) wherein capitaix letters designate an

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

D-t hi 0-LNA, b-D-am no-LNA and a-L-oxy-LNA, snall
Referringttb ¢he befersmamianed eddoxiyrant,| thetdx@dee compeyridig)enay be present in
the flrﬁ%a%%&lﬁcﬁhgm%m% éo%r@h‘lﬁltﬁé’ﬂlg%h%@kl@&% (@§ the conjugate).

above or a deoxynucleotide, subscri

In thﬁd@?ﬁ@%f%@%{%ﬁf@%ﬁ%ﬁ»@@ﬂ.t*ay%ﬁaéam Fﬂf“&?é‘f‘(%\%’éﬁ“‘? the (N
oligonnaeagtalb dar thed NAutiheaiciedadéd hivh onthel ceofugele) ansHidguesmsitands
preferiftp B thefengctor S LOLAG R hHIVEly, BRI AR) Fray be
preser i p §88ANd PP IMEReHtica erstpefitionmst é@ﬂé@s'”%ﬁ‘&éﬁ'%@"aam'de (or

the cofRIgEied. rInQﬁi@Mdt@*lc@,gtha fbﬁfﬁlﬁFmé@thL@e&hﬁ@sﬁdﬁﬁrﬂHhé Reddng

pharmfgp\_ggald; Hélogtfﬁ may %g%dgnﬁw Istggaggg aé%taﬁmtls%rea !t%‘fénaélyeealy, the first
pharmagriaiseizgewasitign ahibiersedondi nhﬁrmh@uypeé@pmp@%tnqrbafe@dmmlstered
sequedigif,erences with respect to the LNA oligonucl eotide,

the conjugate and the pharmaceutical conposition given

further above. The foll ow ng enbodi nents are believed
In an &enftil Ifwmeemnﬁmdﬁfﬁent hehitle maf/ ibk sombinkt evithntie fdreg@daing, Itheé LNA

Inl\l%:g u
ohgonQ&?ot%tggg @'%Qﬁ%lg%_aﬁe &QEF%AH%U?‘Q%b\lg\% &‘gse‘?’l‘c% an aqueous
carriety Prefefply otheauedts qafrtﬁmcamecl%ﬁsya bydEr Seickegpipg &a/ptl jthejrange of
4.0-8.padd I6dsl ariomt btréidth BEIZd-2000 M esaalarkg wBsvaor fltther details about
the bul%e%y LNA. | n a further enbodi nent, which nmay be
ined wth the foregoing, the LNA oligonucleotide

has a total of 16-19, such as 16-18, or 16-17, in

For th@a&m £ él!jht]rﬁam rag\&éc@qs ;an%é lpmené@ lr e hideacR At Aghies.

Al ternativel onucl eotide has a total of
nucleofige/ngn- @U@Hc'g%“dfém‘%ﬁy cpmpyi S?W"ﬁ‘é?f‘i“&&ﬂ”ﬁ? 14 or 15,
nucl eoti des/ LNA nucl eoti de anal ogues. | n a still
further enbodi nent, which nay be conbined with the
kits foregoing, the LNA oligonucleotide conprises a
(sub) sequence sel ected fromthe group consisting of
SEQID NCS.: 2, 3, 4, 5, 6, 7, 8 9, 10, 11, 12, 13,
The préggnt 15/enti®) al§d proyBles ¥&jouarkits 28efui in thamedicall teratiennoftahgatient
in neegrtwgofcon&stlng of SEQID NGCs. 2, 3, 4, 5, 6, 7, 8,
9, and 10. More particular, the LNA ol i gonucl eotide is
a conpound sel ect ed fromthe group consisting of SEQ
In onel aritkthe Rit cahnpribes 2.sebuseful f& cotbindlion teatrdeht, il&d trebfment with

an LN.& g[’l ongdél%%tédies r tonjlggrates% 0% ?\&orp ac(rtrggrléligaé\ercgnn\]pgunedg

9, and 10. Even nore preferable, the LNA
HenceOh h@@M H{é'lr?é’stpbgc%f(iﬁm@r k&R IntenBon fiLS RANRRESMER] D NO.
2, and nost prefera the LNA ol igonucleotide 1s the
compound with SEQ I D I\IO 2. I nan even still further
(a) a fesiaoeipoRart, contirtly oyorhRokanfetiabk seiutibn tbsfopeeUNANg,
osition further conprises at | east one taxane
Ohgomt)!]eec}t% dm?see further bel ow under " Conbi nation drug"
for further details). | n particular, the weight ratio
(b) a deBSNESMPoREnt RXEMEN '\ﬁ\&@mﬂgt(esihe@ﬁagletshﬁltlbr%f one or more taxane
ol i gonucl eotide (L ol i gonucleotide part of the
Compoé'ﬁﬂgugat e) in said composition is in the range of 50:
1 to 1:25. For the second aspect, it may be preferred

wherein sa J“Sv@&ﬁpﬁ@&éou%%?mga%t%\ Sfoii 98 U%h@%ﬂﬂﬂ%’u gétm%e

analogPﬁ%a aqrnﬁmqhmﬂowmdégbbewnﬁ%ty al so conprise a
further agent selected fromthe groups consisting of
chenot her apeuti ¢ conpounds, anti-inflammatory
compounds, antiviral conmpounds, cytostatic conpounds,
anti -angi ogeneti c conpounds, antiproliferative
conmpounds, pro- apopt otic conpounds si gnal

ey o I L L e o
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foll owed by anot her agent and oligonucl eotide), or in
conbi nation with one or nore other such
W@ b@ansi1ez apeut i ¢ conmpounds or i n comnbi nati on MET/DK2005/000719
radi ot herapy. All chenotherapeutic conpounds known to
a person skilled in the art i3xluding those explicitly
nmenti oned above are here incorporated as conbi nation
treatments with conmpound according to the invention. |
S (Megn)(ﬁnecp‘\rséﬁsemaefdg ed156Mi(G0 (-3’ ($RQ PhiiPna®kut i cal
conposition is adm ni stered in conbination with a
t axane conpound. The term "t axane conpound" is intended
preferahly ga]vdma ! ?falél‘%q %ggéqotiéqsé% (\\Jslejotldﬁéaeplpglég?eqnd comprising the
followidgsubyeiquese: docet axel , taxotere, nodified taxanes,
and taxoi d anal ogues. Pacl itaxel (Taxol(r)) is a
e dlterpene isolated fromthe bark of the Western
5"-"°C TP A tedCs9E::0s TEfu@Ch €95Q BY N8- Ahd is representative
of a class of therapeutic agents having a taxane ring

wheregRRETIedC betieFe R I h3a GG cndiRe s roetet TR P sg Lna, b

D-thiopiNa¢ Arl-emirabtiéd asda-flroar WNdywsmeld tHttess desthniatd @ deoxgndcldptide,

underltngtd@siglﬁ%@g Qi@ﬁér C L%ﬁ%d&@hil&@an ‘Fcfgu@las ’def]necfmovga?g] Soc.

Ni col aou al ., Nature '
deoxymysteofde SM?%'@} ; epmtss(e|phm§°@ém%§ﬂ'%?eween fMeigheguring
nucleotitlesy Ve hadledtide®nalb sl isd subseipt Mk Cadsidnatesl eithelSee

e e

nucleotidegnalogueshancet al . . Natl. Cancer Inst. 86: 18-24
(1994) and Kohn et aI , American Society for

ni cal | o 1 1993). The nodified, t axane
where{f b aBH G S aees R Gb EoRASGRIRIS SRR i & Begigon of the
second cqmg:zdneatrarmgthmd idabtechediNAeolighaiateptiddimaenebdrse of thehfeste
AR 09PtrAdYRod SRYRY Bl REORGY/LE €S, such as greater
CompoWa er sol ué ?élty and st abfaﬁty than that of naturally
occurring paclitaxel. These anal ogs are known to those

whereiblthé rggttatie Edetiar dosaser thk endlichigderbtidd afm;msamnmfer fo® keeping

the pHéJ'n gi%raélgg Plg %g yggha?\’/lzné aarglb%?%tr%%%fh 0?%@5% SIll:llra referred
embodienthherbusfes €. ncs@hmw'ablé@rmaenn hay armgf efrfeﬁtBeO and an ionic

strengFPA6H 1003800 mANth b AR BreferfRANEnRdrhaRaRGaMe sMRiMRINQHSe has a
EP 0 253 739, EP O 253 739, and WO

pH of 557%€%Q§anf%° ?,Heé‘gltrb%fzdrzgszs@f M{lhi ch are i ncor por at ed

herein by reference. | n particular enbodinents, the
A simiﬂa?iéi?@&B‘p}r%?ﬂ%’y @?:Hbéa{tQ%P%Ae E@Aérgrtgo%g%&;&% a%gea noﬁhﬁﬁ‘(ﬁt 188non-

polynuslepigsinelebosIFeiecnshtuses 3 aseRPaSithe hivention; guiatis| mutangis.

the range of 50: 1 to 1:25, such as in the range of

te shoig e i eratog trat yhejeqinh 2Gfior foseal erkyl Gbafeptils (or
conjugate df@n LOWA dligotindeatidaged efod:nuicleotidelndOpolpmudeptiddmoiety) and
the taxafRB Q@m?gun?oé plef%%bﬂy al‘g ‘as ﬂ‘?e% fu&hémbroge @ﬁcﬁ@e‘bhﬁfnat:elﬁlcal

present invention relates to a pharnaceuti cal
compogighp o1k 1M EBTER d819ngregret¥dlét one taxane conpound
and an LNA ol i gonucl eoti de in a pharmaceutically
If the ?1 Q%Eéeugc%é:%%glﬁg% ms1{qu(§1 H‘}\rlﬁ‘ﬁ%nﬁ%g ulg?ﬁ?t Iggs% Pe()c}’éﬁfe@ c%ndltlons
which wildcopwriginiss ithrystebityf o theldiA gligos udigatisigu s meay: beabref(erred to produce
the flnME@(b%ﬁ?ﬁt%@éﬁﬁﬁEh%q_mscﬂﬁémﬁdév%Q(ﬁ)hﬁ%M Ce) Fs d BE2e dried

r abl Vi n
materfl AN RIS e 59 OBl B UEL AP Brrpbs scnpstituted
(e.g. dishelvéd bt Dspenped’ piigrse gdenistratish- T C astsCsCsast g gs
CAc- " (SEQID NO 1) wherein capital letters
desi gnate an LNA nucl eoti de anal ogue sel ected from
b- D- oxy- LNA, b- D-thio-LNA, b-D am no-LNA and
a-L-oxy-LNA, snall letters designate a
deoxynucl eoti de, underl i ne desi gnates either an LNA
nucleotlde analogue as deflned above or a

o g, . o
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the benefits of the invention.l n one enbodinment, the
LNA nucl eoti de anal ogues are selected from
wWh2060%0731.1 MA, b-D-thi o- LNA and b- D- am no- LNAPCTDDKR605/000719

b- D- oxy-LNA and a-L-oxy-LNA, in particular all LNA

nucl eoti de anal ogues are b- B4pxy-LNA. | n a further

enbodi nent, which may be conbined with the foregoing,

the LNA oligonucleotide has a total of 16-19, such as
Hencel§t&@h main dpedirof the invantiancelages to@, kithereheistrigdes/ LNA

nucl eoti de anal ogues. Alternatively, the LNA

ol i gonucl eotide has a total of 12-18, such 13-18, or
(a) a fifgt cpmPopentEaPTaIning an LA ofigonyeeotideds sofidifaeay anda

nucl eoti de analogues. | n a still further enbodlnent
ned with t
) = SEEeRbudT, HREUAS e e 2 oEer FUERRLRE, oldfaltbalpe) scentec

for redopgfifyitidne(egl- gligsoltiting ps suspensisin) SEERId D“N@Donuzleowde freferably said
buffer8olutfon ﬁas ac)pH 1rothe1r15mg<.18f 4.3, 5, Lthd a¥5®n|é§brer§'gZh ol 80-2880 mm:

and 20, in particular fromthe group consisting of SEQ

I DNCS. 2, 3, 4, 5, 6, 7, 8, 9, and 10. More
wherepagatd INA aligpnitidieotidilhacing gantat bfett-Pal eutlsotilesNpownieotide

I St of SEQI D NCS.: 2,
a””"@% ﬁ'% 9@5@{57@1@3?|9,3{9ﬁ5106§9,%%%5§1913’ 14,Q 15, 16, 17,
18, 19, and 20, in particular fromthe group
5'- ”@RW@“@ANQ;&& SR W (EM&-3' 2sEFID f10. 28),6, 7, 8, 9,
10. Even nore pre?erable t he LNA ol igonucl eotide
conprlses the (sub)sequence SEQ I D NO 2, and nost
prefergsle heviad b eotat ¢fel o-NAnodieqyidas/ENE otld:lek&idesanblmgummmmnd)rising the
ReNO. 2. I n an even still further
ﬁMowM@RQﬁ&%&%% mhlch may be conbined with the foregoing,
the LNA ollgonucleotlde (or conjugate) and taxane
5-"eCOUTDALIE S t AL PIASRAS (BEQ 8D N@qupous carri er.
Preferably, the aqueous carrier conprises a buffer for
keeping the pHin the range of 4.0-8.5, and has an
whereinomaptaldettarn gesigrote 20 LRB00CIrdidesamaloglie eeladved &ofnof-D-oxy-LNA, B-

D-thiol WA, IB% ARIRLLAS aﬁ@@LLtoiyhﬁ\lﬁp lémaﬁ ldtters Qésuﬁrﬁ@e £ AUt Aucieotide,
asp éct, It ma referr t he | east one
L A R AT LRI R

deoxyh @ctehige, Cbp@ipn ts” designatek drphbgmhoesthiostiertisRtbetween neighbouring
nucIelela@{/ 1 ﬁHélécﬁ%le a?‘ngfgggﬁqkhg Ft?osglflptt“Pe d%éﬂéld-%gés' SiheBY

aln one or and one
PhosphesPEIaRTe 1) STrmPhaRPrSEiRsier BBrRRtRRTNeIaHR9eT BEINYegsides/ LA
nuclectigé @Rslofleg| ei ¢ acid target. Two or nore conbi ned

conpounds nay be used together or sequentially.

Furthernore, the nedi caments conprising the LNA
The algivie goevtiohebkitdpefarably biso irsede ianwritbarbguideline fiondotripining the first
ands&g@ﬁg}ﬂﬁﬁ@pﬁz etc., see also the Experinentals

section. Method of treatnent The pharmaceutica

conpositions are particularly relevant for the

treatment of cancer. The pharmaceutical conpositions
Adming@tiet hods of the invention are preferably enpl oyed

for treatnent or prophyl axis agai nst di seases caused
The pf?%vag%@ﬁ%l P %E)%lggrﬁﬁegfgb%Hregént}iﬁ%ftigrg%gg{e a%ggglat‘ﬁr%n a number
of waysrdepermtigg upmnehaths, lotalingsyskdmie ktreatnmnt dd dsirkd dnéypon the area to
be treXedl Rdmﬁw%é%ﬁﬁu b YBE oral n{)?aﬁcfh%ry,l%oa\eby mﬁ.l‘aﬂ@ﬁ oFﬂEtﬂtﬂann

S| nuses uril nar ovarl es
of povgigpscor q@é%atwn@blﬁwg byiipehy Zgas'ﬂ?rﬁféachsw %W@aiaé[r{éblsoplcvh@dudmg
epideriiaV, &Pdns @rhe Sophtt@tliched &b muemrsoﬂ‘@rasrsaess mchingadgivhl and rectal

dellver{ﬁevga&é%ua{r]l Ccglrlra |tnrc ug%nlggt i %eﬂgl%‘gbn%t o]ena I %ﬂ)eﬁtaneous, intraperitoneal
or mtrﬁmmtﬁrumgctmrommgomm itvadreigal, £gelitiidthecabat infrgventricular,
limted to high doses of the LNA oligonucleotide, to a
human in need of such therapy. The invention further
enconpasses the use of a short period of
adm ni stration of a Survivin nodul ati ng LNA
ol i gonucl eot i de. hbrnal _non-cancerous ceIIs d|V|de at

e - r .
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as cartilage, fat, nuscles, tendons and bones. The
term"gliom", when used herein, is intended to cover
w@20velofgaant tumour originating fromglial cel PGT/DK2@®5/000719
conpositions of the present invention are believed to
be particularly relevant for 3she treatnent of
tunour-rel ated cancer fornms. Such treatnent nmay be
conmbined with radi otherapy. A fifth main aspect of the
adminjstresentin iony embbdimenig|th¢ ENA bligdnbdeetste ipbdminidtétad intravenous,
mtrapQJitbrgéén l%ﬁglﬁ/otdquélly 8F ad BSoRE ‘ﬁ-ﬁ@&i@h 0P BdBfniskered directly in to the
phar meceut’i cal conmposition for the treatnent a mammal,
targetionodhar t i cul ar a human, suffering fromor susceptible
to a cancer disease, sai d LNA ol i gonucl eoti de having a
: {
Itis c%ﬁe&%&&%ﬁer\/%é trﬁaq tF%%o$P [%pcri \A?c'r/ alfe ? %Tsérgghﬁe Po‘?mqggkl Qr?(i’%eﬁ‘/%nous
infusioie Ok P(atx) I\/ECxAsAst sCsCsast sgsgs MeCxAX(Gx) (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
he foll ow ng (sub)sequence: 5 - MCxTx
CxAsast scscsast sgsgs MbCxAxGxc-3' (SEQ I D NO. 1)
wherein capital letters designate an LNA nucl eoti de
Dosin@RaleBeMRnE 61 edlefitl éﬁ@ﬁbl&yrﬁv@K&s lohlfse dnseab ttatotd NAreated, and

b- D- no- L nd.a- L NA,, snal l, | et te
the coliog o WM Tr b B CTesar b e SF o b of JHEEh R
effectetyorl @djpjird@ioamﬁtl‘@gu@eaag sthied |sm@h||emu;b\¢@tlmal dosing schedules can also
be assASQHYURL LR Ls SUREE fH e body ofl@i BREAES b¥ surrogate markers.
phosphorot hi oate |ink between nei ghbouri ng
nucl eoti des/ LNA nucl eoti de anal ogues, and subscri pt
Optimux ddéegésgm&yt 25:3% elé;bdmlrngaorptH’nGSﬂhmeoﬂ)dtémtoé iddividuabd pligonucleotides.
I r
GenerQl A eoﬁ bg ﬁrfﬁk&d da%{&é gv@%np% EQ Qﬁ’é’tﬁl\/@% /Iq wtro and in vivo

nuc ana ues.
ammaagrsé@ts Igfaeneral, gpeagsris frpm/%m HBrRC F &l %&fé@ Of BO%\éleleg"e agf may be

given @nééocﬂr] rH@ﬁtd@bly,S/ﬂéedlyQ ﬁi&ht—f@ﬁbﬁy&ﬂvﬁd)rsé\ﬁeﬁ @néd ety RItdAO years or by

continoe RIFE PRI 501 HOC bl SRR EEET G BRI TSy dPLspnp con be
estimaied ammntmeﬁsgmdo“esﬁergvsrtmmsmucgecentr@tlortsmf tb¢ épariabpdity fluids

or tissBks. %Wﬁ@ﬁ&%&gtsm @Jeaﬁﬁéﬁi‘oﬁ 'n{éycﬂé Je@]{raﬂlé"?o Iﬁé’\)%&hé‘%ﬁﬁerﬁ undergo
N arti c eri

mamt%qjaé\E%B'{eﬁﬂyetotpr%veat E’\gr{@téqrrqﬂcg Qgg'@ J'SSEQF% rk%ﬁAIt is currently believed
that tiod mgstrmkel/mtdlosls dravi.oigma tb abaimgsudPas2@1 mg to 40 mg, or 0.5 mg to
/ I C

10 mdp#gll' ]Eggf)f’l tgo\??n g:og%éésg@g@ﬂé g?/?”%ﬁc@ l¥ Qurm'ﬁbl%ggferably less
frequefit s 89k t%g@r w@ AR ERFIID of3t- 40/\@5@ | a@tp\@ncggljerapy may be
continRe®f&g.abh Yintea \peP ghodtH 61 @lendss Hegdéhtizuet eqitihesy pdlhear.

nucl eoti de anal ogues and conprising the foll ow ng

(sub) sequence: 5'- MeCxTx MeCxAsast scscsast sgsgs
WitholWet@imxi@und 30 ahBE@ticulD- tieoryl jt isverevissigad tbithenforniknedeféect (and

potenﬂlﬁ %_sﬁ}ﬂé‘b %tl@@ffé&%@@éﬁ%théjﬁpém@lcgﬁngrﬁleé e A 8IRBhucleotide

accordénq_toot)p? lq_mtloréwgl rrenqieétni %qs§|’b&et§|raﬂ_5ﬁ éh%!iosage op the

chemdtberapauticl eoipbarel oruthd @NRialigordesotitmtoe o t her an LNA
nucl eoti de anal ogue as defi ned above or a
deoxynucl eoti de, subscript "s" designates a

Furth hosghorothioate i nk between nei ghbouri ng

Urtheif&feot i des/ LNA nucl eoti de anal ogues, and subscri pt
"x" designates either a phosphorothioate link or a

The LRK 9?@3989&\0%§B?fhe' dr@é‘enp%\éﬁ@dﬁ Q81 SHRRULIPEH for as research

nucleoti d nucl eoti de anal ogues. A seventh
reagenfs faicdiagiostise thsransaHes ?Wﬁ?hwwf &1 5gsearch, weénHﬁ%&NA
oligonQtiettideainmaydheausaa mdrepecificallypidhibit¢hd syntiseshustsarvign fofeeinng cells

fr ible .t . t :
and egoe%eﬁgﬁlﬁéﬁ%ﬁsg g eéaig f%?lﬂg%rﬂcﬁﬂgt?o@raﬁénrﬁaﬁgﬁedf tlﬁ@t%n%org%q appraisal

one or nore therapeutically effectlve doses of a first

phar maceuti cal conposition conprising an LNA

ol i gonucl eoti de, said LNA oligonucl eotide having a

total of 12 20 nucleotldes/LNA nucleotlde analogues

o T o

Dosag
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MeCxAX(Gx) (c)-3" (SEQ ID NO 28), preferably having a
total of 16-20 nucl eotides/LNA nucl eoti de anal ogues
wa@paeomTp2 i sing the follow ng (sub)sequence: 5PeTVBE200S/000719
MeCxAsast scscsast sgsgs MeC AxG c-3" (SEQ ID NO. 1)
wherein capital letters desigsmte an LNA nucl eoti de
anal ogue sel ected from b-D oxy-LNA, b- D-thio-LNA,
b- D-am no- LNA and a-L-oxy-LNA, small letters designate
of its ypefltnes A6 € |taget tpe thararbaitic intervdetiing atiegnastich dhe anfisenge
oligon&IEdtRIGE hide RNBLO B EtBS a%@fduﬁﬁt.%aﬂabﬁ)t—elvﬁtrex@ressmn in cell and tissues

by No%ﬂ %Jhgf ll(])qe ﬁltl 8glt‘ gyhr?cﬁf@tts%f)mgwamﬁcéwg%ﬁr F?fgtﬁerapeuttcs an animal
or a hpmeh cuspattsd dfNaving @l dissasel er dinardeg wdnch candbe $rdassk hypmnodulating
the exp?‘essngﬁ’%f Qﬂ}@hﬁﬁls%eta%rbyaam%%feﬁ% %hf‘ée‘ﬁ@é ENA bidonQEiedtides in

CE hor odi est er bet ween néi ghbour i ng
accorqanes @Bt‘ |”31|%§YVENR”I'1UCI eot| de anal ogues. The fifth,
si xth, seventh and elght mai n aspects are

Furthe??%?ﬁ c?eglgagg g%e\/tmNC{t% Iegt?r& V\ﬁ gnlgﬁh&i_ri&ﬁ rJ r];\otgs%tlc? ?ﬂ\ treating a
humart reesResk ARl Aering 94 belne ppiertaachseere ol cqadﬁrpasaasw@te@ wten

exprerWntdﬂ@rur\ﬂ\h@‘bQ adHﬁﬁéTtSrmgt & ﬁne‘?&}i@&ﬂ@dllﬁl'o@ Poph@labtidafyl effétivd amount
ht main aspect are

of onepq;é?%rﬁgﬁptf St Lﬂgﬁ'ﬁwﬁgdﬁq‘% REL et eal

conposi tions defined further above under

The mvﬁrﬂ%ﬁwqﬁﬁﬁéﬂdrs\%es@m@%kﬂo‘f duid F’g t\‘&o tél?toh QF Sglr\/ﬂﬁh in cells or

| ow ng enbodi nrents are i eved
t'ssuet‘iﬁ‘FIWEtF‘%F‘é@@tﬁngt Jeataskinee3id §e'l§f°rttﬁ§19 Wi AR LN °"gﬂﬁ‘éC'e°t'de ora
conjudats eadefineatherdiredn partialyr » ehafmaceaitichhe@ntpoesion @t demtkd herein, so

ﬂmte%ﬁ%éﬁgﬁkﬁ%ﬁﬁMﬁnny %?Mg{dpreferably selected fromthe
roup ng o

consi s acut e nyel ocytic | eukem a, diffuse
B-cell |ynphoma, acute | ynphocytic |eukem a, hepatic
Still fu@@u@? &he trfv@ﬁ‘t@én &@ﬁ@@sra rrtéEHJ&IanYnc;cfuPa@lhg %ﬁ‘ﬂ‘éﬁsﬁon & ¥gene involved in

orectal ca enbo
a Cancﬁﬁﬂtsetfﬁucae‘pﬁﬁ‘ﬁﬂ 8@”&@%?‘”8 Be §‘énee‘ért Wn?P%‘rFPBQEﬂ%WN@‘ BRANA
oligonticlédtidkiona dohjugatechsliiehaimarein L inNfatiadarfar harbadautxat chiNPosition
I

as defgﬁg hgaetnegmaé{%ene %X@%ESIII\%FFE n@d;]duga,t% ulrﬂlhlﬁ QH&I Q%feg%al the Survivin
gene.whi ch may be conbined with the foregoing, the LI MA

oligonucleotide has a total of 16-19, such as 16 18,

or 7 jcular 1 u e NA nu | eot.
a surefi afgeck be e BRRE LEER R RSP 5 R R
compr‘eirtgcnoatacbmg - cef or guetﬁronsttrea:ello\nthlamahta‘rmacwtlp@lrcprrwgtslmn as
deﬂne&‘he@n,%eréﬁﬂeﬁ%&bﬁ@% IsNRe g eRtihdlRrian 8t Apessis rha)ntr)]é‘ln vitro

further enpodi nent e conbined wt
or in ViiRe Th BRI SX HEPToNGRRd I G P e e CERRa tagus Sample or
within (tBeslyise quemca. sel ected from the group consisting of
SEQIDNCS.: 2, 3, 4, 5, 6, 7, 8, 9, 10, 11, 12, 13,
14, 15, 16, 17, 18, 19, and 20, in particular fromthe
A furtt@r @g@ﬁcé gﬁigtegqres,egt 'tlj\f/erg'EQ relapesNos. mgt’hoqig> pf m"evg’:ting’or TedLgEng
cellulaP praifddatidh coWr@ml%bﬁﬂa@thHgaﬂhe ckiner RNARBH Werelr vt [ﬂlﬁrrh&eutlcal

compo%iticﬁ%;g gnedgheergl%t \gzﬁierggyp rr%nelltugr p%) l?éf[gtlocnilgsplre?\_/tfhtreﬁfr rialst.lcgd The
prevert®n ot @eduton e8proliferatigndnadMe inrvitpaet inociMoaiThd prenettine may be
done &t@k@lu%‘?@% tdr et a PEe <P r vathlrsthe‘hvmg%arﬁm’al 7, 8,
9, and ven nore preferable, the
ollgonucleotlde conprises the (sub)sequence SEQ I D NO.
2, and nost preferable, the LNA oligonucleotide is the
compound with SEQID NO 2. | n an even still further
enbodi nent of the fifth and sixth main aspects, which
may be conbined with the foregoing, the conposition
further conprises at | east one taxane conmpound (see
further above under "Conbi nation drug" for further
details). I n particular, the weight ratio between the
t axane conpound(s) and the LNA oligonucl eotide (LNA
ol i gonucl eotide part of the conjugate) in said
conp03|t|on S |n the range of 50 1 t o 1: 25 For the

o g, Y ' o, oy
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The present invention also provides various kits
useful in the nedical treatnent of a patient in need
wo b@eesi7321 n one variant, the kit conprises aPGEDK2005/000719

useful for conbination treatnent, i.e. treatnent with

an LNA oligonucl eotide (or cogjugate thereof) and one

or nore taxane conpounds. Hence, a ninth main aspect

of the present invention relates to a kit conpri sing

EXPERIMENEALS| r st conponent contai ni ng one or nore
i nj ectabl e solution doses of an LNA oligonucl eoti de,

A corrpftiBer R SO G RE UIA DifenBHesHIrS PP e R k.
oligonwtentidie I EQAIDANQ.NA Tiikeifgjtomvirel eatripths ihatrategtha suatralingyfgood
proper%r%s 3pthwmﬁ8fdoq$§{ec%tm WG r@‘B gg@d @fﬁ‘a"’llo@fgﬁq_ﬁﬁadfgonucleotrdes

npri si ng oW _n é uence:
comprgRELP 1R ECEASAHER EERE0 856 §or BEIRAGAR bavemiasis
interedtiDghbpe?ilgs. preferably having a total of 16-20
nucl eoti des/ LNA nucl eoti de anal ogues and conpri si ng
the follow ng (sub)sequence: 5 - MCXT
XAsast scscsast sgsgs MeC AxGxc-3' (SEQ ID NO 1)
Exam%g@?”ﬁm&%(pﬁ {@7 ®Fetters designate an LNA nucl eoti de
anal ogue sel ected from b-D oxy-LNA, b- D-thio-LNA

The Lk Qggt)g(ﬂ'r&obu;ﬂ%gadq&k@ af'rc'l Qé%/alu% th‘é%f Lvefeeﬁrgﬁ r2d gcﬁl%hﬂ@ﬂ'&%lrshed

nucl eot’i de, underline designates elther
rmﬁ¢ﬂﬁﬂ refesencra cibeflibierain, #6ei ned above or a
deoxynucl eoti de, subscript "s" designates a
or,ot hi oate |i nk between nei ghbouri ng
VVO0328{’?!Ts4%2t|des/LNA nucl eoti de anal ogues, and subscri pt
"x" designates either a phosphorothioate link or a
D. s. rﬂé&@ﬁs@ﬂ% qgﬂs@r%cﬁrr lT' %cl’p?zto‘ﬁ@f)ﬂ*epﬁ'agmQle[Nmﬂ‘rosphoramrdrtﬁs,
nucl eoti des/ LNA nucl eot i'de anal ogues; and wherein t
Synthggls 9027848 0 between the at | east one taxane compound
in one solution of the second conponent and the at
ast_one | NA o | eotd, de_in ose of the frst
M. D. %%rﬁ%%eﬁén Kvaerncj %grdu% E lﬁokran%sen Bn\?er%ergg 8 %‘7 I;t b!
HerdevrhrearJemngddZDm)efttawpecoefaﬂuu@q lemkdd)dedelgﬂcrrﬂr(e HLNA): Synthesis
and PrabérBesIUc hROIthe®. seapiise184-bysder for keeping the pH
in the range of 4.0-8.5, and having an ionic strength
of 20-2000 MM | n a preferred enbodi nent, the buffer,

S. K. Sngh, Psd!(_hinlae, Jowdngélf (@pes) SB/atHeBre of NaselequsyHom‘ 28] Grbﬁmﬁ)cleosrdes:
2'-Amﬁ\8-d?r?d"'2"- fétrvfo%BQfeHc ﬂ&cléo@. e dF%"%He 1398 §§ 6078-6079.
preferre e odrnent e sal ine ere salrne
has a pH of 7.0-8.0 and an ionic strength of 120-250

C. Ros@Mbohfn, . M. I@r.si@ngergw isgidnderd Dt@jpu@atsar Qf EalrédNAI. Wengel,

n- nuc e no cl eo

T. koe (o8P SR oF 2F B iR el Bty O PRy e 655-e6.
D. S. Rﬂglteesen,sT riechf20a3) AhaloslmsmdebéLde@Ngclelodadb Hamthdsis of the 2~
Thio-LNRITRGHAR! SR MdtHyPByHASE BhbhdaRmidiNe @Htﬂé&f&%'s@@tﬁs‘ie

(or conjugate of an LNA ol i gonucl eotide and

non- nucl eot i de/ non- pol ynucl eoti de noi ety) and t he

t axane conpounds preferably are as defined further
E*Wm%%év@mHWd@?O“¢M%Wﬁﬁ@@ut|caI conposi tion" and

" Combi nati on drug , respectively. If the

) armaceutical, congosition in orm .
oGRS Wt Aol Celan SPBtre ke APRIGER of P Exedite
8900/608P sprtheswzear hﬂu&b@k@llglohvclm‘crde Benthhils Sstgonat L @otol del5 umol
scale, IF&r lg@ér Qc%léjéﬁ\ftl’?ésfs% Al&a @)ﬁr&éﬂ Fr?b‘ta‘. vJag %sédn Wtstlhéa?nd%focﬂel %%trnthesrs

ontaining t gonucl eot | |

(DMT-en)g theadlganrqleé%@és uﬁreedeqrﬁ@ gpmatihe salithisuppertaising @apeig Emonia
for 1-2 Bowssietirosal tethdeedtone, ANEfUpthed dedrotEBiedifren hb@s at 65°C. The

reconstituted (e.g. dissolved or suspended) prior to

adm ni stration. Hence, a tenth main aspect of the

invention relates to a kit conprising (a) a first

component contai ning an LNA ol igonucleotide is solid

form and (b) a second conponent containing saline or

a buffer solutron (e g. buffered salrne) adapted for

o R " o
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delivery; or (d) parenteral including intravenous,
intraarterial, subcutaneous, intraperitoneal or
w0 pdosamrszul ar i njection or infusion; or intraPCEDK2005/000719

e.g., intrathecal or intraventricul ar,adm nistration.

In one enbodi nent, the LNA oliggonucl eotide is

adm ni stered intravenous, intraperitoneal, orally,

topically or as a bolus injection or adm ni stered
oligongkieatides yreterpurifed he revargrephase JaEC (RP-HPLQ. sfter tbatrepoval of the

DMT-dP&'Id, evesligbR@ded:iBes W@r% chAPREQRES BY REMBYENRSIHPRE,| Sy & MAd the
Qns or o D05|ng IS

intr e
molecyjg B B oo B e s S 223998 BRIk
drsease state to be treated, and the course of
treatnment |asting from sever al days to several nonths,
Prepar@tionoft hk LEAGYN®suppoef f ected or a di m nuti on of the

di sease state is achieved. Optimal dosing schedul es

can al so be assessed by neasurenents of drug in the
Preparptiely ofghe LN& spedirivéhemigstdyy surrogate markers. Optinum

dosages may vary depending on the relative potency of
|nd|V|guaI ol i gonucl eoti des. Genera it can_ be
5-0-Dyfr7 e80TI e LD semaa Ve ) fvd AP (1.2
eq.) werd dissobved i ncrm(tm nél)i Thed reaertbel vgas stifreg @b edoh tendiRsaigee bsernight.

After JxEr%E‘eiers Q/\A'thrmal-t 90 A\Pﬁfl Skég('&g Pc? gynéf\ﬁfﬁ,lhghe o%‘aqr m%/er%as

once

furthebrdﬂwrh éﬁtb’ér%'@é\tays% ftlt?rqcbaqﬂeeragor@recbyh% ﬁmreﬁtmigr'vatlve was
obtainkd friusH o0 Bicfdddnd 0l SsedwitHRus 8mefugtheMBUHSHoNT he
repetition rates for dosing can be estinated based on
neasured residence tinmes and concentrations of the

b dr.u gn bodily fluids or tissues. Follow ng successf ul
—E@ﬂﬁﬁgg%#@%#——ég&%ﬁy be desirable to have the patient
under go mai nt enance therapy to prevent t he recurrence

The ab%(/e Bnﬁ fgd ?rﬁgstg'rl éaetrr‘\e/atr ve ?Oé.rr@olfg%gs% %ohpe% rq rrtttn%ﬁmount of

evant doses
DMF, @Eﬁ arg Wéoﬂ@%mo‘érv\'e@e gdeng ang nlpeq‘rg:gett@r fq(g} on. Bbidypre-
actrvaﬁéﬁlngﬁhre ﬁb@cbnﬁiﬂﬁﬁﬁwﬁﬁlcmcg@(gﬁ‘o Qng@—ld@‘rﬂe‘éh syt 3(563151 ) rn a

bl
manu) S Bier o e (o0 T s B rahiderBrinp hnpaor was
filteredt offi endh weshedevidh DMIF ADEN mad MeOH. Aftert dryiog, thedopdirgswas determined
to be 57 GANEN Esed HEM éroJ«Q berEE@J @%rowﬁ%odew R fe- Q%‘e&%#@ﬁ’éﬂ%%f

particul ar i s envisaged t
oligodesngred e%tf"?ee%’t“”teéﬁd”pd{ GEEIERY YRSy UK Sepiiicarnd dpgloues A
Practicaf Agpredvbnokfoed: ape Btaese, taatpadnd)and an LNA
ol i gonucl eoti de according to the invention wll render
it possible to reduce the dosage of the

EIona@nnp{!herageufrﬁdconpound or the LNA oligonucleotide,
ses The LNA ol igonucl eotides of the
present invention can also be utilized for as research

The coﬁﬁlﬂ'gge&tpﬁogﬁ%ra%@%ko@\t(bﬁsﬁ(r @e%@ﬂ@dtw@(%zﬁ%ﬁi T-B-cyanoethyl-

'axi's
phOSpIEﬂr?@l?%SUS@@ff PH@%d %95'%3 a%'éamt o & péLefithe al-PyPY HiRr¢p¢ted
amidité hreaceyomithisdrel OEI (G1B-dicyambifldakae)iniaBetoritdils (@n8 M) as activator.

The th%m%n 'rJTc;‘crrr];r?t] ?Lﬁrﬂyrﬂask % %‘%%%Q)éhroﬂ&é gd Bf‘fvﬂ rn%cetgﬂr%le %(} !:hne 10%).

The reets@fft rRagenta gretheaange tyriestly uﬁ@rfapelmongclmttdersvew@sn@nTher

protochl &ba@éw%trheeup,srréemfaatcbﬁmeeu%bmrawl eotides may be
used to detect and quantitate Survivin expression in
cell and tissues by Northern blotting, in-situ
hybri di sation or sim/lar techniques. For therapeutics,
an animal or a human, suspected of having a di sease or
di sorder, which can be treated by nodul ating the
expression of Survivin is treated by adm nistering
anti sense LNA oligonucleotides in accordance with this
i nvention. Further provided are nethods of treating an
ani mal particular nouse and rat and treating a hunan,
suspected of having or being prone to a di sease or
condrtron assocrated mnth expressron of Survrvrn by

- . .



Synthesis 6, 802-808. M D. Srensen, L. Kvaarn, T.
Bryld, A E. H kansson, B. Verbeure, G GGaubert, P.
waoieoodesd7pn, J. Wengel (2002) a-L- /ro-confi guredi/DBECSH00719
Nucleic Acid (a-1-LNA): Synthesis and Properties, J.
Am Chem Soc, 124, 2164-217639 S. K. Singh, R Kumar,
J. Wengel (1998) Synthesis of Novel Bicyclo[2.2.1]
Ri bonucl eosi des: 2'-Am no- and 2' - TMb- LNA Mononeric
Purifichi :J. Org. Chem 1998, 63, 6078-6079. C
Rosenbohm S. M Christensen, M D. Srensen, D. S
Pedersen, L. E. Larsen, J. Wengel, T. Koch (2003)
Columgy nt h&&@ Rfks 2' - ami no- LNA: a new strategy, Org.
Flow rigieonoB miZm@m 1, 655-663. D. S. Pedersen, T. Koch

2003 u f eic Acid).
Burferéy nt hégﬁggﬁnﬁ% %cqtlgtfl\ﬁ%#gﬁég%%%nﬁhee and 5- Met hyl
Cyt osi ne Phosphoram dites, Synthesis 4, 578-582.
AbbreViX@dml € 2: digonucl eoti de synthesis O igonucl eotides
wer e synt hesi zed using the phosphoram di te approach on
an Expedite 8900/ MOSS synt hesi zer (Multiple
DMT: A i gobedteatytretel Synt hesis Systen) at 1 mmol or 15 nmol
. scal e, For cal e synthesis an Akta Aigo Pilot
Pl as uggde'cﬁn%[r%ggzé)ﬁed of the synthesis (DMI-on), the
DMAPy| i gofitimediaguronxgdisec| eaved from the solid support

DCM: USi ngpafuestghatgoni a for 1-2 hours at room
. tenperat and.dfgurther deprotected for 4 hours at

DMF: 5. H@%Fﬁ%’m@l’ otides were purified by reverse
THF: phaseT¢iRhgd(RPamMPLC). After the renoval of the

DIEA: DMT- QNQ\ViBi,isobe% RiHyaphHE! eoti des were characterized by
AE- HPLC, Rindly KC, and CGE apéj t he n}gll ecul arﬁfg?oss was
PYBOFY yr ¢ hBFRZ0B 1P Filstl-BY 1Py el e R eran g d expitogophosphate

Bz: det ai Benzolr eparati on of the LNA-solid support:
. Prepa ' of the LNA succinyl hem ester

thu: 5'-C>E§%@gpﬂhydroxy-LNA mononer (500 ng), succinic
anhydride (1.2 eq.) and DVAP (1.2 eq.) were dissolved
in DCM (35 nmL). The reaction was stirred at room
tenperature overnight. After extractions with NaH2PO4
0.1 MpH5.5 (2x) and brine (Ix), the organic |ayer
was further dried with anhydrous Na2SO4 filtered and
evaporated. The hem ester derivative was obtained in
95% vyi el d and was used wi thout any further
purification. Preparation of the LNA-support The above
prepared hem ester derivative (90 mol) was dissol ved
in a mnimum anount of DMF, DI EA and pyBOP (90 mmol)
wer e added and m xed together for 1 min. This
preactivated m xture was conbi ned wi th LCAA-CPG (500
A, 80-120 nmesh size, 300 ng) in a manual synthesizer
and stirred. After 1.5 hours at roomtenperature, the
support was filtered off and washed with DMF, DCM and
MeOH. After drying, the |oading was determ ned to be
57 mol /g (see Tom Brown, Dorcas J.S. Brown. Modern
machi ne- ai ded net hods of ol i godeoxyri bonucl eoti de
synthesis. In: F.Eckstein, editor. Qigonucleotides
and Anal ogues A Practical Approach. Oxford: IRL Press,
1991: 13-14). Elongation of the oligonucleotide The
coupling of phosphoramdites (A(bz), i bu),
5-met hyl - C(bz)) or T-b-cyanoet hyl phosphoram dite) is
performed by using a solution of 0.1 Mof the
5 -0 DMI-protected amdite in acetonitrile and DCI
(4, 5-di cyanoi m dazole) in acetonitrile (0.25 M as
activator. The thiolation is carried out by using
xant hane chloride (0.01 Min acetonitrile:pyridine
10% . The rest of the reagents are the ones typically
used for oligonucleotide synthesis. The protoco
provi ded by the supplier was conveniently
opti m sed. Purification by RP-HPLC. Columm: Xterra RP18
Flow rate: 3 nL/mn Buffers: 0.1 M ammoni um acetate pH

~ N | L T L Al 1 - - R AT -~ ..




6 5 -c sTs MeCsAsast scscsastsgsgs MeCsAsGsc- 3'
1-3-8-3-1 Reduci ng the anount of phosphorothioate
wo 20vks5@B821 LNA nononers units 7 5' - PCT/DK2005/000719
MeCTMeCAsast scscsast sgsgs MeCAgsc-3' 4-8-2-2 8 5'-c¢
sTMeCAsast scscsast sgsgs MeCAGre-3' 1-3-8-3-1 9 5' -
MeCTMeCAsast scscsast sgsgs MeCAgc-3' 4-8-2-2 10
5' -cTMeCAsast scscsast sgsgs MeCAGc-3' 1-3-8-3-1 LNA
Exampi¢ BybBesien edtieddd abigeuglentidy a- L- LNA nononer units 11
5' MeCVr s MeC AD sastscscsastsgsgs MeCa sAa sGa
3' 4-8-3- élZ 5'- MeCsTs MeCsAa sastscscsastsgsgs
Tab'el@eCéN%Ré@‘&‘c otigesg. 3.1 13 5'-MeCar MeCaAD
SE@mmScsastquegee M’&Cﬂé‘ﬁgﬁc 3 4 8- 3 1 14 5' MeCar designs

‘?’) MeCa sAo bg c-3'
2 4-8-2-2 1655"'e s'éeGasatswes@@sgsgﬁtéfcggsstsxscsastsgsgs VRICR-3-1

Red gu

54 sEicsgs;c;s”asr}Es?fghOSp BRI 4.8-2.2 18 5' -
3 sTal\/bCaAa §a%icg%e§e@atsxscsgsgsgs mmcsa sc-3' 1-3-8-3418-3-1

Redycing HhezamoyRsfof i swpomersgaigc] eot i des 21
5 1s(;sIs(ﬁcsgsaa@tqugmsgsggﬁ$@§gg$é\a\lgssd 34- lu q zz o -(;s; 8-2-2

Reducing the amount of phosphorothioate links and LNA monomers units

7 57-MeCTMCA 8.t CoCoastsgsgs “CAgsC-3’ 4-8-2-2
8 5'-Ce T CAatCsCoast gsgs “CAGC-3’ 1-3-8-3-1
9 5'-MeCTMCA a5t C.Ceastsgsgs “CAgC-3’ 4-8-2-2
10 5'-CT"CAatC:Cedstsg:ds *CAGC-3’ 1-3-8-3-1

LNA oligonucleotides containing a-L-LNA monomer units

11 5/-MeCe T M C A a5t CoCoastegegs “C A G sC-3 4-8-3-1
12 57-MeC T, " C A% a.tsCsCedstsgsTs “CoAGsC-3” 4-8-3-1
13 57-MeCOT ™M CIA @, CoCsBstsgsTs “C A G sC-3 4-8-3-1
14 57-MeCITMECIA% b CoCsstgegs e C A G e-3' 4-8-3-1
15 57-MeC T MC A st CoCaastgege "Co A g C-3" 4-8-2-2
16 5/-CsT% M C A% a5t CoCedstsGsTs CoA%GC-3" 1-3-8-3-1
17 5'-MeC T C At CoCoastegsgs “C A gsC-3’ 4-8-2-2
18 5'-CsT™MeC A% At CoCeastsgsgs “C°AGOc-3’ 1-3-8-3-1
19 5"-MCCOT™MC A At CoCaastsgsgs " C°A°gC-3’ 4-8-2-2
20 5/-cT™MeCIA% @t CoCedstgsgs CC A'GC-3" 1-3-8-3-1
References oligonucleotides

21 T GeT:GsCetsaststsCotGstsGsAAT T 4-10-4
22 5'-Gg " CeAs"°CssFststsgssasas  CoAs TsC-3’ 4-8-3-1
23 5'-Gs'"®CsAsGstgs0sstsJs25a:Gs °Cs e CsA-3" 4-8-4

24 MeC G " CAsgsstte@s0s8sasAs °Cq eC,t 4-8-3-1
25 ts0:te05CstsasttsCstsOstsdsasastst

26 M C TeCeCeCe@:T:CsTstsT<Csls  "Cs °Cea

27 A CoC.0sCe05ts0sCs0sa5CsCs Cs TsC

28 5"-("C)(Ti) " CrAsAstsCsCsastsdsgs  “CuAu(Gx) (€) -3
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MeCs MeCsA-3' 4-8-4 24 MeCsGs MeCsAsgsast st sasgsasasAs
MeCs MeCst 4-8-3-1 25t sgst sgscst
WO aWbO5E65t sgst sgsasast st 26 MeCsTscscscsasgsPCOpK2005/000719
sgecsgs MeCs MeCsa 27 As MeCscsgscsgst sgscsgsascscs
MeCsTsc 28 5'-( Me c) )MoQ As@ast csc as gsg8 MeQA t(
x)(c)-3'"l n Table 2, capital letters (wthout
superscript) designate a b-D oxy-LNA nucl eoti de
anal ogue (b-D-oxy-LNA); superscript "a" after a
capital letter (e.g. (&), homever denote that the
MA nucl eoti de anal o ' nuc ot i q
In Tabéﬁ,%,' C@Q\‘j@ l?taerﬁ _(HSEK}OLL ?erscgwﬁ)l s‘g@?tteea], H\?faf\%c %Phde analogue
(B-D- d@wwumpecdcnplte“ "sftbse cagtal leger cheg,l@’matoe@va, denote that the LNA

nucleo‘ElIaQ%Rg\QéLget FER{AE Ll\lh'?]iﬁclggﬁdn‘e@eazﬁlopﬁé EH‘PQ)B’({/ glg% small Iettersgesignate

I eo | 'eotl ogues,
a deowevmwensfbgﬁmuﬁu ﬁ@elq#@aqsmhoa@sommawakéaﬁtws@ neighbouring

nucleclidad/Ogal asaé&ﬁjegamatogaesa aphas Qh‘llﬁsrcﬂpij et edn haighbouAhd
nucleolﬁde L I'EE & an%ro ues des igaxife]ser %h/?&)orodlehs?ercl%gpgﬁ DIQP? C

eS| arg et regl ons o
monomatﬁmﬁe Suwthvlrﬁ ('ﬁm Thaspmgomrhi@ vp’uwe%@f@d tg defigehdifferent regions of
the hunfERMRARKiInFOZE 3ing O PiMRRed dNLORES 68anbakk 3RS0 humber
NM Owgﬁéyrenent of Tm Measur enent of melting tenperature

? ‘of the conpounds: A 3 mMsolution of SEQ ID NO 2

in 10 mM sodi um phosphate/ 100 mM NaCl/ 0.1 nM EDTA, pH

7.0 was m xed with its conplenent DNA/RNA 3 nMin 10
Exampids b dimepbarsgrtrat e/ 100 mM NaCl/ 0.1 nM EDTA, pH 7.0

at 90 OC for a mnute and allowed t o cool to room

tenperature. The Tm of the duplex was then determ ned
Measupgmemef ewétinggtemeratmeﬁéﬁmfah@cqmmumidﬂ A Brihs@@ianeof $EQ ID NO.
2 in 10fM JJB@JJ 95&1%@1(&0 AM¥RciZ. '151MS O§Hn7 bh\%sﬁkh&@w?h itd

atg,(l

complgH AP ANA A T S et s@ Apphos By 01 BTy pH 7.0

at 90 dnhfdr SENUD aND.allgwed to dnoheroamdempearsieurpl m of the duplex was

then o@}'érmh?eg fy IHS'eésTr?dZ:%'t@mBmi% 1akﬁﬁécfrﬁﬁ\ pL tfof9€!\>’r RNEpd M8 sEQ 1D

uot s: ours.

NO. 2¢50?H%’Pd” kg {ablg 4N @ne'e dbider was al so i ncl uded (10

and 20nmer are visible on the PACGE), (see Figure 1)

Exanple 6: In vitro nodel: Cell culture The effect of
ExamP8b} SEBAG, 6PSMPUNAD. 00 hah8ebnd oL &l Slagks d expression

can be tested In any of a variety of cell types

provi ded that the target nucleic acid is present at
Stabilinpafaonait ) irenel 2.andBEQAD @A re4he hexfan@sd @tbuse plasma (Li-Heparine
Tacorﬁgcwgﬁggll.@% R rdlfPé('e rtﬂlqgélﬁ:{]gtsob, tfq %4t ﬁggq_{]@g'ﬁb% Rf

I'C aC| enco nuc
commésgmll\éggal@hlq leddsr Wap a{sgrl@c@{deﬁdé(p épq: Z%p@ar@a@snﬂ@ on the PAGE). (see
Figurerl@uti nely determ ned using, for exanple, Northern bl ot

anal ysis, Quantitative PCR Ri bonucl ease protection
assays The follomﬁng celltypes are provided for
| ustrative pur s, but other cell types can be

EX&"W%Qt#h@P?”ﬂgﬁﬂ erFﬁ%d that the target is expressed
in the cell type chosen. Cells were cultured in the

The e@é{%? g%rtfs%ﬁs%éﬁg‘&p %g'n d%t @e% h S@&P‘%}N‘e@%?l 'JB{ Qé @sﬂa%qn any of a

variety efigell erep pragdeyidat Q‘Lesafqeh@@cl%ew 2 prwncat rrrﬁﬁ@irntejﬁéﬁvels

TargeidaPHea@res3att &idogehduslyl ey kRIMERBnieiSstki |8 Balisre@at £d Hiyleic acid
urozi ntui gen Laboratory, AMC, The

c dDr. iF. uB%as ,
encodiigsgidNugklfihd was cultured in DVEM (Sigma) + 10%
fetal bovine serum (FBS) + dutamax | + gentam cin.

t ol ggmq
The e%@ssl'?gggvéhy%ggeﬂfgégﬁ ldmctgg %gu tt?cﬁmre é/ dde’.t %13%%?93 for example,
Northegn ipt gnefy e QuENtitatiye BF-R+-Ribooyclepse arofraeRaRFEY . Tfslfslmvmg cell
The human nel anoma cancer cell |ine 518A2 was kindly
donated by Dr. B. Jansen, Section of experinenta
Oncol ogy, Ml ecul ar Pharmacol ogy, Departnent of
G inical Pharmacol ogy, University of Vienna and was
cultured |n DNEM (Slgna) + 1096fetal bOV|ne serum

I ™~ N\ e p— o — .
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instructions. First strand synthesis First strand
synthesis was perforned using Omi Script Reverse
wae@essBpt ase kit according to the manuf act urB€T/PK2005/000719
i nstructions (Q agen). For each sanple, 0.5 nyg total
RNA was adjusted to 12 ml andiami xed with 0.2 m poly
(dT) 12-i 8 (0.5 ng/ mM) (Life Technologies), 2 m
dl MTP mix (5 inmMeach), 2 m 10x RT buffer, 0.5 m
types gmgordded fonillusinetive nunpdshs,thok ot @8 celhliyped edn benrputindlanfed,
providad €hat tid tafyBRIi ?réHseBﬁ’M%@%@ll Hpanssdenpt ase fol | owed by
i ncubation at 37C for 60 mn. and heat inactivation at
93C for 5 mn. Exanple 9: in vitro nodel: Analysis of
Cells wdre gadtured mate deproptiatiei rhedium @b Susovibed beloB@ind 2nantained at 37°C at
N d VAL ' a - ki CR To
9598 UM ® P o EpOIErg FAR BR SR 208 B BRI
ol i gonucl eotide treated and untreated cells, the

15PC39FRE hah 8l p ﬁb@t\%e Warcetl 8@ineN spda Rtk kbliy®nBER ey, ¥Sbsas,

Neurozgntfna%a giﬁ(a*% AM\/(\/; I\E (esha-arnéjzw?ﬁ cuirtg\é\%éﬂ%&%{jgsdgma) + 10%

fetal bpreige eerum (CBEpmtG@UaIMaY I30 gerdtamicat i num Quantitative PCR

SuperM x UDG 2 x PCR master mix (Invitrogen), 3 m 20

x Taqman probe and prinmer mx (forward priner
PC3: The AATEAECORETECANET ETAMR @Q"?@%?Qﬁ fromfﬂ%ﬁ a’U' gagygyltured in
F12 Cddansanigreglptanies (GibedPGANBSEEBEECEEXEMEIHCAGT (SEQ | D

NO 30), final 0.6 mM and tagman probe:

FAM CGAGGCTGGCTTCATCCACTGCC- TAMRA(SEQ | D NG 31), fi nal
518A20 The hwpammelangma] cappeD,celf iee BIBAR wasdtiediy defrieds byl Dr rB.tJaosen,
Sectio¥8f E)ﬁaeﬁ%nt’éﬁ? b'nc&& @/ﬁ))ecmat’ Bhamabblody) D%ﬁgrh!m\éﬁﬂ bf- CIIFQ:5|

e
P Y R R BACLETCRRO et YRS Rk T BEPbr 103 () bovine

serumgdBay+ AutemaR) H @B rhicD. NO 32) reverse priner: 5
GCCGGTTCAGGTACTCAGICA 3' (final concentration in the
assay; 0.6 mM (SEQ ID NO 33) and the PCR probe was:

I\/[;g;l é;;;%AA g&%,gl final

Exampg%ﬁcén‘fr%\%;rn i'h tﬁA assa ntgﬁnie??fgf %%Eé%df D NO 34)

For Survivin splice variant PCR the follow ng priners

Cell c@\:ﬂﬂn& QIF@@Qﬁsrf@cttl'oQ@SlS‘ﬁ%E QeliSHéke s§9&éd9ﬁ ﬂavﬁéllgtﬂ&te; ahd Htdwh for two

days awg%ss%) C@PH&I Dl\@%\ﬁ %ﬂ%@}%qt%w'tﬁ lp%oeFegs %é;a@gé Iﬁmi Gentamicin.
When Revells @ep 6 0720%Xonfliddk, they wierd #drSTebtdTiCHAPIaaEes3Vit GErent

concert a‘laohpog’cﬁborguféoge% gff'ceﬁtrﬁ\@dﬂl ﬂ‘!ﬁ L@fé%ﬁnﬂ@%ﬁo Ql@pml)

I ce variant

TransfeionBAEI ORI Rt {heegrescripedcy Begn ¢t ati (8P4, JBC 269:16416-
16424(}3 qncsamtr &l Qard inclidem®say niln 3wum\/mp8e&t@ﬁﬁr% |arorjmrEM followed by

addltlon of o n%qT%TAto a’/_\ %@lmée ofd)( %m@ I ns gctlon m|X\Par well ﬂ‘%r 4

once ratl on 1 n i ant
hours, (tDEX3NsfEdionaniy Wasirempves!, cmmmwn 8t 3{%¥Hor| D
approMQaEﬁSy) 2d hcﬁJrE‘%RﬂQ%ﬁ@lﬁl&& & 9072 HoJrB AN ndly I):_riﬁ\\/lhe appropriate

rse TGS S
arowt GG oM HEle (E5HBUNET T (P Nad TS
mV) . t agman Pr obe
5' - FAM CACTGCCCCACTGAGAACGAGCCAGACT- TAMRA- SXSEQ | D
ExampROB38)vitto Fobal FepsarRAlar &IVAGNRdIcDNIBentassay 0,1 mV). The
primers and probe were obtained from Proligonucl eotide
(France). To normalize any variance in sanple
epar ation, the endogenous GAPDH nRI MA was quantified
Etiﬁiﬁ—%&%r edevel oped Tagman assay reagent from Applied
Bi osystens (4310884E) according to manufacturer's

Total %Mﬁmy‘é{;k&'&% EW@S&%)'/ 91 rq létl{gzk %Q %EHSCW V{’%X%& Qﬁﬁiﬂ%ﬁ?and Cell

om untreated cel'l's r'essi
Lysis Bayf@r (SibpRIagenasipaieaentedowigh é"ﬁafr\@rcgwta armj wagragded digctly to the
the assays. The PCR programwas as follows: 500C for 2
mn., 95C for 10 mn. followed by 40 cycles of 95C 15
sec, 600C 1 mn. Relative quantities of Survivin nRNA
were determ ned fromthe cal cul ated threshold cycle
usi ng the [ q/cl er I Q Real Ti e Det ect| on System

Y S ~ ~ o~ N N p— o A~
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Tabl e 3 Experinments were carried out at |east three
times. Nunbers in brackets are standard
waelewicasi7zens. Exanpl e 13: Apopt osi s i nhducti on anpBCT/DK2005/000719

proliferation inhibition by anti sense LNA

ol i gonucl eoti des Cul turing ofgxells: 15PC3 was

cultured in DVEM (Sigma) containing 10% fetai bovine

serum G utamax | and gentamicin at 370C, 95% hum dity
wells. After &%wODMutdh checaanvilesalere aradepmdecceting [t mankkscrews e
instru@idhs.ured in MEM (Sigma) containing 10% fetal bovine

serum Gdutamax | and gentamcin at 370C, 95% hum dity

and 5% CQ2. \Wen reachi ng 60-70% confl uency, the cells
_ were transfected using Lipofectamne 2000 (5 ng/ ).
First stypandssynshgsist of active Caspase 3/7 activity 15PC3 cells

were seeded to a density of 10000 cells per well in

N 136101) i Mt he da :
rirst siiphd Srrpeslua BBt e b B o s el [ ra e P E=RRY gespraing to
the maswéasturar'p ingwactivoe (WpyerVERfaakh eamwple b§.5addotal BNAgfasZdjusted to
12 pl dHd FRbd WMGJQPF@M (19,2, (04 ﬂ%/ug (IEfPé egaqagba.egogqﬂ GNP mix (5

tro wer e i1 ncub
mM ea&bh Zr@ 15%&1 C@ffﬁg&q%eﬁ RegEl %N?%ﬁtlaa'bit?r @a%t wémﬁ Agrsham)
and 1 i O@hiSotiptgRavecsedodnsdeptegnfobowedby bnubrating @tl 37 Y0fior 60 2ninMnd
ahours of treatnent, cells were

heat .r{aet.%ann%%aﬁé FO(Il\a/él\yﬁand | COm | DMEM cont ai ni ng serum was

added. Followi ng oligonucl eotide treatnent, cells were

all onwed to recover for the period indicated before
Exampieh8yinwdire modai vedly$is ofiPlidesuciatidedobibigioo of &wyivin, Bcl-2 or Survivin
splice 6%& eRsratHsh bPréHIML prpper ature for 15 min. 100 nml of

the highly sensitive Caspase 3/7- G oTM Reagent

(Pronega) was added directly to the cells, and the
To detpinaihe shenetaive ISatidah etRNAdEvEl Gh ﬁﬁg@nudl@tﬂidﬁ&m@a&l&md untreated cells,
the geﬁsﬁé%dfceﬂl\ﬁ-\s\ﬁasa&éed\m %éf%nt?@@cﬁle P%%{oé'nqsgls t{gma_?hq@cneqsf B|oRad The

I NSt ucl
cDNA yeg filuted, Sifeld paadut 8@s ayxgieiish ﬁgeﬂ Taogman RIAPSE BIapier mix containing
30 ul mmndauérmthfe) RCRIS\ etk DA xaml SRk i (Mitkden), 3 ul 20 x

CI h f |d '
ream Rt ol PRER T s sl cnel kRO i Rca sz o
NO: 29z §palsied BM7 Reysesd Priroert ys C&AAﬁﬁéT@@@mCii’FCEC$@E (R Mas30), final
0.6 pmmﬁHaﬁtp@SBebyAMwm@a;dﬁ' @A"ﬁé@\@l‘@@cc@ll\/{l@ ebhpavo:31),

ase i nhi_bi t or ur 0s
fnal 008) e OB & HarE TS Spost TiEVeSEaRt el G Saetn 25 i
in eactFivglirfes hBmab AcantheRiR griddepslvwese:Exanpl e 21) . Table 4 -
Caspase 3/7 neasurenent of transfetced cells 24 hours
after transfection of 15PC3 cells Annexin V-FITC fl ow
forwarg prigiest »'yCAAIPd CY STGCRGAGCETIHG Fiélina! eenaestraiandn sbawedyi f6 uM)
(SEQ 1B2%0f t@%t‘ser@@sn.%ay PGCOGGIPCACENTTEAETON 3’ @Ralt ddBcdhddation in

the 353yt PRI BITCO UMb A 1 B 810 Bore G MM

CCTGG:T@W@AAC@C@C@@WTALMawos'e(ﬁnampn@zoeaor{ Inth¥esmyeA)L uM) (SEQ ID
NO: 34§e| Ao SWRfiEn ISBEH Rat; ﬁ'ﬁi PRl thd fcmoﬂan%‘r%&s R LML PR were used.

| eot di
Splce iR (A GV RIS S CS B CARECNBE R TToAT 2 KSER 49 NOSP)( Final
concergmtivaltn ew eat 0,6LUM) Rbtaese drirnats STATTITRIGIEOCTATANGSG-3" (SEQ

ID Noé%gggmfzgﬁ‘;éeﬁ@at%tﬁ M%Ms@gkfj Pﬁz Lé Ugrﬁangac&gﬁmrd primer 5'-

oW n onuc e treatnent ce
GGCC%CF%W&MHCA&%%%&Q FONOAD) K Finek canseirasion He hagssay 0 3uM)
Reverdaqdrme&thhyesm@mmcmGdcmh@td W Ke: 370 ( PBSI cddcentiation in

re jnc Wt h | -ElL T ,

the asg AT} SplH (oA LAS) Bt BRERE P AG AR dEAT 2
(SEQ IPONO:B5) (iFimabtoncerdrative irptesissayel, BuM) Revedse iriménitubat i on
ATTGTIGGT T RRSTeEERFL-8E(dED 1M . 3@5@%%%&%@% e £A80EXB0M).

V prior to addi ng Annexin C were used

denonstrate specificity and selectivity of the

stai ning. Mreover, TRAIL (Apo2L) induced HelLA cells

(0.5 mg/m) were used as positive control. (See

Flgure 4) Nbasurenent of prollferatlng V|able ceIIs

AR AT/ o o o o a o o s " Y



10

15

20

25

30

Caspase 3/7 assay : An equal anmount of 15PC3 cells
rangi ng from 2500- 10000 cells were harvested by
we@ewbsd7agat i on at the indicated periods and pPEr/BE200§/000719
white 96 well plates (Nunc 136101) in DMEM 100 m of
the highly sensitive Caspase &/ 7-d o(tm Reagent
(Pronega) was added directly to the cells in 96wel |
and plates were incubated for 1 hour before recording
tagmaniRrolrees’ d@«WbéAGTGmGWGQGMGAGQQA)GAGT -TAMAMB$KEMID NO:39) (
Fma,&ﬁ&ﬁ@%ubn§¢&@qgg5, &QM}ThernD Labsystensafter further
mn | ag period. uci ferase activity is neasured
as Rel ative Light Units per seconds (RLU s). The data
The pmaél}smlrndmemdeﬂerbbtﬁﬁedﬁﬁ@ﬁ mt—ol@ﬁﬁdcmwe Brrdncd). BGbrEaBgEEny
r
varlangé in %n‘ﬂ){é E%?%Fah?”, dthg eepﬁ(gsq%l %%su at e'-gﬂ&hﬁ\éw{ %U%EM usrhg a pre
develo:@ﬁt? TR@Mph PEBY , reagent from /t;mkech%mwr@%@ﬁéﬁwﬁ)"ﬁcwwm it y

manufBiuerdSBstricBio e MRS IadiBtisRes icbNA) §%tr@c5|sbél" @roAP@RFQEdLC15PC3

cets (bR BRI Ern U Pac aPYG VS UiBlia FaRme o g for the
assay T PERGrodEraNphscasiBliovBe Do for Renandl5ySite” BymBEGIoBed by 40

cyclesN@952C hB 60 "@(bdtaf hﬁ’r\" R‘Matt be E@M'tleg:@* SureNid MhNﬂgvé'i‘@ Hetermined

transfectio . Fixation and
from the gRlRYIRG: th'@éi“?'g CV\%‘? 55'%3*%@"%'?{ '@@Sa' HaeResecdign §M6tem software.
See Figeea $peadedand2¢00 M in ice cold PBS. 900 m ice cold
70% was added and fixed cells were kept at -20 until
use. Fixated cells were harvested and resuspended in

700 PBS (rpom erat ur gt &
examie g1 YEP 4B PR = o8 BN RSB G S R PGP 1 i o piH
7.8) was added and the cells were incubated for 5 mn
westefth blb@y& t enperature. The cells were harvested again
==>3nd rncubated for 30 minin Pl staining solution ( 1
ng/ M RNase A, 33 ng/m propidiumiodide, 0.2% (v/vV)
The inWitrb eflect-ot 80rvivin Bl?g%e% on Eu Advin Ef&EnFACSEPéCWgIsMg itl’%nwgsEtgﬂ iag rsi\l\%fi
out SN cton cki nson i bur
dem”ﬂm??§%¥%?k¥agﬁﬁgﬁt3 cells were exposed to different
concentrations of Taxol and anal ysed by Propidi um

Cells W&g'hgﬁleﬂe@'é?\'dngse@nlq 5§ W‘?ﬁé‘lﬁat plfé(ésla%aéh\/ﬁré ) Eb/ggbg 5 mM
Thi s assay al so addi

t1on
DTt agtél\% Ef%“palegﬁa%/e?gm prsgﬁa%mhﬁgl? %Fﬁé ( ?f%‘&?thOB?' protein
Concen‘lﬁétio&swea@pedswrad ubieg GBAIpretediastdy kib tAece)SE6 Hgitgtf ptein was

run on@l?@odB Z%n HE E@glb%gf%rlar}dl;tﬁm &t(]fg PV'D@ ﬁf%l?(graﬂgéjfécordmg to

unan tunour ce
manufagtugg S/tB‘SHthtOrnééF‘rYﬁmgeW t"‘ﬁe'éﬁ‘fqr%'éhfs'éﬂthap@%HU’&'P@‘G%Q Rgiter (PBS-T

suppldvishetd witkes8o WTRE ik @oivadrg, 1antRibreeds! wert abibkikd @W@‘nlght with

L.xed with Matrigel and e bot
1:5000ryflu¥;%rh%\dl peolsggans; %I%l %Uth,ll %nrygﬁg\bgov% ﬁ)BO f‘éllm@ac{lmy qne our
incubagioh utithol 1660 SiR@oN D wdKi-B2I @A) dﬂﬁgbrtaoe$Wh@ctberemCQbated with

second3H, EhtiNeUidd (fé&héroi Lﬂbd)@&‘l!utéjd)ﬁhlﬂgon\j@a‘t'éﬂeségndﬂr{/ EgtlboE@éQJ’om DAKO
e clinical fornul atl on. cg%.lanl

or AP H%Wt%‘géfb%’dﬁé fRog {ryErogeR 2feS BV SRR AR wer&nv'ﬁyag;zed Using a
chrom@géderinminsbodeteatinn kdl(Inytrugeheatd desiiunmestsseEdE gateeti@) kit
t | (see Figure 9), Taxol i.v., al

(Amegﬁ%hpg{%éﬂ#%ggghedule Cbservations: Mrtality (daily),

body wei ght (tw ce per week), Tunour volune: During

the experinment, tunour volune is neasured tw ce per
Exampledi: andtroanelybiat BdSAcoayds aSureivinhwoledr levéla (LxD2 X

0.5), where L represents the |argest dianeter and D

the tunour dianmeter perpendicular to ggp?. o
Harveglafl icelimpele harediaPrd Syrvivie 43S esvyed usieg BRP yFtefsditneqn Survivin
DuoSdtUQuRIISA (dakdlode maeaay, @dconting t€ thetrecdmmgendgdion BAtheahanufacture.
Seng dy; The animals will be sacrificed by cervica

ocation. Tunours, livers and spleens will be

melghed Tunour anal yses Total RNA isol ation:

Approxi mately 20 ng tunour tissue was honogeni zed in

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

nercaptoethanol Total RNA was |solated u3|ng RNeasy

~ N\ o N a Y
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Total protein isolation and Western Bl otting:
Approxi mately 50 ng tunour tissue was honogeni zed
waigioag3E3Ret sch honogeni sator in 50 mM Tri s- HOPCBIKB008/000719
10% gl ycerol, 2.5% SDS, 5 nM DTT and 6 M urea
suppl enented with protease i g bitor cocktail (Roche).
Total protein concentrations were neasured using a BCA
protein assay kit (Pierce). 50 ng total protein was
Exampleya2 olv vdtrd 206/Biis -Antissnsgdhiibitian WOR@Mbu Ststviaelplebsdrt edng
antisePSd QigdniedEqeenbr anes accordi ng to nenufacture's
instructions (lnvitrogen). After overnight incubation
in blocking buffer (PBS-T supplenmented with 5% 1 ow fat
In accoiidelcepoititleie) predene inventiira aesridesfeligraitlzatiess Waterdasighéd to target

dlffereWt Habo:ha?/@%ovu Sn"r%h%ﬁ}ﬁ%&ﬂ I?lglll ?ﬁ%mg&%blls%gﬁ'eseﬁ}éb}fé 41 n ank accessmn

”Umb% N 0D1168)0Ser Takle 8 YA @ii@PFUCB@It'dGSDAKO) Menbr anes
were then incubated with secondary anti bodi es (either

:.1Q0Q. di | uted HRP nj.ugat ed secondar i bod
LNA offgop O BRIEES HET B GALIR Bere 1RO BRCrIou TR BENAJ
15PC3amells. She viata are anebeBrdd2aswere@ntags Walvnzegulakiinnglagive to mock
transf@d@écpggﬂg eﬂ'bﬁschm@?g&% Wl méditordd Wkéaﬂ—qwacﬁén@normahsed to

hem | um nescens detection kit LAners a
the Gﬁf%"lﬁf sgriptskeady|skate7see Tablg 3. H\@tec%\%fﬂ' KN4 Grre - fseW'i Gytasine.
antisense ol i gonucl eotide and radiation There is
Tablecipcreasmg evidence in the scientific literature
enonstrating a correl ati on between overexpressi on of
the apoptosis |nh|b|tor proteln (IAP) Survivin and

onggTdUT‘ o ace et e 1 =7 egul ati on of

‘ Survi'viinhas: beenu fown. 1.0/, ”‘eJraolosenS|t|sat|on in
“cancer| cell. Ilnesﬁ]“ﬁqﬂfg‘ Transfe tion of the

4- s 3an andrmsceagS.bhnB{ Z; and I\/Il4 st al y transfected

demg h -a Construct ﬁ me, which targets
B vi vin Jresulte -gulatlon of

wSUfVIVIn proteln lncreaseo‘ s nmeasured by

Laapaa It | odi dest ai ni ng, as
wel | as 5&@&@%?%% eASI?IV ' rradi ati on

y
assessled as chang;s of viapility by} the clonogenic

SEQ IBNeAY (Penﬂati‘Et‘yg(o4guuqh8ga3jnv st. Dermatol. 120,

648-54). | n col ofectal "cancer cellglines, a clear
correljati on between SurV|v n exprespgion | evels and
radTosenS|t|V|ty nas pbeen snown (Rddel et al., 2003;

J. tion Onco _Biol. Phys. 55 1341-47
Experi g E G At B INURCtesy HHTBESH PRCbEE 7 Sig
deviattohe hi ghest spont aneous expressi on of Survivin.

Actual ly, Survivin protein was even upregul ated 48
hours after irradiation in SW480 cells. Conversely,
Survivin expression was low in untreated and not
increased after irradiation in the nost radi osensitive
cell line SW48. Pancreatic M APaCa-2 cancer cells
over expressi ng reconbi nant Survivin are |ess

radi osensitive than untransformed cells. On the
contrary, the radioresistant pancreas cancer cell line
Panc-1, when transformed with a dom nant negative
Survivin mutant, augnents radiosensitivity and Caspase
3 activity (Asanuma et al., 2002; Jpn. J. Cancer Res.
93, 1057- 62). Treatnent of the lung cancer cell |ine
H460 with a Survivin antisense oligonucl eotide
decreased cell viability of irradiated H460 cells in
vitro (Lu et al., 2004; Cancer Research 64, 2840-45).

I n vivo, delay of tumour growth in H460 xenografts in
nude mce treated with a conbination of a Survivin
anti sense ol igonucl eotide and irradiation was greater
than in mce treated with the oligonucl eoti de or
irradiation alone (Cao et al., 2004; Oncogene 23,

7047- 52). These data clearly indicate that Survivin
pl ays an i nportant role |n radlore3|stance and

I R - T T L
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t herapy Tunour growt h was determ ned by two
per pendi cul ar nmeasurenents (d and d2) using a sliding
w@awgoes5073umour vol unmes [V(t)] were cal cul at ed BCTOKANOEGH00719
to the following formula: V(t)= 0.35 (CJ1Ct) x d2
Ct))3/2Tunmour growm h was neasqg ed until tunours
reached a size of 1000 nMmB. Body wei ght of all animals
was determned at the start of treatnment, then once
Exampie i 3 wredptosiiadyitien 20d prRaliéerefiaminbigltioTbp antisanse LyA
oligonS&ititiqes with SEQ ID NO. 2 in rodents and Cynonol gus
nmonkeys For SEQ ID NO. 2 the foll ow ng was found anong
others in preclinical toxicity studies: | ni.v. acute
oxicity studies in mce the maxi num non-| et hal dose
CU'turwas?f Fellind SR Wes abmedig/EM (Sigmp) gentajping & Ovfer! ibpyine serum,
Glutansd:xtlareBgdnBarhiainsat BheC,| 95ae slimidyhal 59pse2Vmse depuitd chirfema cell

line He]LgQEergg(lIK?ﬁd |n MEI@?SIgPﬁ\é& %{ n%t U]?))‘/% e@al%()ﬁggg&% Glutamax I and

ere we Ica
gentafh@vveaﬁe?7°@\/$5:$éﬁleeﬂdjw gnichBp C@ﬂd\/\k\ﬁd neaehing 60cT % conf ency, the

cells wRPPEBRIIECtédugthd LipsFefBintne 208 (BNigfAHS were treated with
ei ther a dose escalating design with a maxi num dose of
160 nmg/ kg x 3 (total dose of 930 ng/kg) or a 120 ny/ kg
X 5 over 2 weeks. | _n an i.v. 4 weeks repeat dose

Measugementiof gctive, (aspasg 3y aetidVgus nonkeys SEQ ID NO. 2 was

15PC3adN% Rifd Reest ata dases opLodho dils a& wedn @ite 96-well plates (Nunc

13610??{nklgllfl€lﬁ§l%scli qpn%{‘rthg ?ra\r%?gé o¥1 EIQ Ey g%%lﬁ’erﬁ k/v/aghéah gnce in

S receil occasli on
prewasmqaﬁb%wmr@oweﬁ ey ﬁé@ltl@v\eﬁﬁz drOFaIMEéKbWéwng)émgér@l of 4

Llpofe(\!tﬁ%lﬁw%ﬂ)b@ t}zﬁtwtnsgreﬁ;atd@nawereﬂngwae&j ﬂoF‘?'ntﬂﬁ'b@ﬁ)ré b&cﬂﬁg @swl
a Zen store
o'lgonv%?otg%ﬁ?i%g%w@%s e‘“é&"jﬁ& yelepgde E?WCSB‘H%H“ Q?f‘?%defmm 0.2

nM to ¢0M N Aftemd byure DtrgaisambIdedy weiesgasbsd Ba@piMEM and 100u | DMEM
contalfc?hs u‘?\f ado@”ﬁt Fcﬂl%@vkn%%lﬁgE%éohM%Ereé‘ﬂ%n'ﬁ' %P?MleFé JRWed to

rea ent Prot éi nase

recovqmtestd)e pPH%B‘F‘CEtﬁF‘ SetroEhayi %ﬁmo‘ﬁd(‘f ﬁﬁgﬁ‘e( ‘QQUbator and
equilidr§teéd ¥é Ygom Ee’n’ﬂpléi‘*éltu%d‘old\/ll‘.o' Fnid. Qo uTof the Hdtily BerBitive rdvk=laE Ay 7-

cioT AT TRARRLAPRAL o 070 5 OB P800 LB Oyt o

20 MIITAINCE0TcANIUNETRSe IS8y VIS QIde i b aringsHan Hscyf Instrument
(Thernﬂ@igﬂsy&femgz]%ﬁ|llf|bﬁ§|%sgatﬂ‘\n@>i§ FrRResured adREESVE LifliapaiseRr seconds

(RLU/sgf {!‘ tg@%‘g ai%é(lty%eglglﬁskr%rn%ha%ges fﬁ\&?rsgedr gg%ragfwe V\ﬁoﬂpmguctlon
relativesto g‘mchgbere &9@mtednsin@ VIS Emelbuf fer containing
proteinase K ( 1 ng/m) is added. The tissue is
honogeni zed nechani cal ly and the honpgenate is
CasPa?%bi%’F@HC'Mrth%?WOtéFt regpanse Raf dPBARErasthPy wsubkating

transf%Ut}a?aéﬂedehYah@sﬁ&d 3/ 7 MehilsHoR $dé)urhsﬁ)or21e; Oar@ptottaseinett Taxol induced

uf fer at..the vant, cong

cells S.elrdﬁd g P P?'R'/\eer cotnl[rso,s‘c'f}‘c’e‘ﬁc %'8Lr'rr1elsm r eaé lr%;]%\ﬁ |prlrLt%I sxalnEqi;ﬁl H)ghed
of f (kept on dry-ice before and after weighing).
Extraction buffer (with proteinase K, 1 ng/m)
containing the reference naterial is added to the
ti ssue sanples to a total volune of 0.5 m. The tissue
i's mechani cally honpgeni zed and is incubated over
ni ght at 37C. The detection signal of SEQID NO 2
fromthese sanples is used to prepare a standard curve
covering the | owest and the highest concentrations
found in the treated animals. Tissue sanples are
transferred to 2 m mcrotubes with screw caps.| ni
phenol - chl or of or m soanyl - al cohol (25:24: [(v/v/v)) is
added follow ng vigorously shaking for 5 m n. Phase
separation is achieved by centrifugation at 4000 RPM
for 15 mn. The aqueous phase (upperphase) is
transferred to a new tube (conpatible with the
evaporator) and 500 M MIli-QH 20 is added to the
organi c phase (residual fromthe first extraction).
The tubes are stlrred V|gorously agaln for 5 n1n

e .. AN O SIFSNR A o
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D-t hi 0-LNA, b-D-am no-LNA and a-L-oxy-LNA, snall
| etters designate a deoxynucl eotide, underline
wale@ssEBEes ei ther an LNA nucl eoti de anal ogue BGI/DK2005/000719
defi ned above or a deoxynucl eoti de, subscript "s"
desi gnat es a phosphor ot hi oat e44 i nk bet ween
nei ghbouri ng nucl eoti des/ LNA nucl eoti de anal ogues, and
subscript "x" designates either a phosphorothioate
Table|4 nkaspese3ffhmsapuoenoetit ©f trensféticedk cdlis t2dd®nrnaftay ilkosfertign of 15PC3
cells hucl eoti des/LNA nucl eoti de anal ogues; and where the
nucl eotide units in bracket each represent an optiona
unit, said aqueous carrier conprising a buffer for

Caspakees/r?' digay he pH'I rbl%g@ﬁucﬁé‘ﬂﬁ@ Fol& ifduetich ofdpéptdad! Ng an
. ionic strength of 20-2000 nmM| 2 . The conposiition. -

according t o clpi m1, whereiin the LNA oligonucleotide:

TTORCBAGRE | o anlSrlD BP- The |Brck G ST 48 S, wher oi 1

Fold Invastien t ot al of 1GE20iNo] 2ot ijldsst LNA nucl eot i de
anal ogues and copprises the floll ow ng (sub)sequence:
5'- MeCxTx MeCxAsast scscsast] sgsgs MeCxA &xc-3' (SEQ
(24 houps, §OM)1) . 3 . THEQXHMI®s?24 i oh-Satcording to any one of

the preceding cljinms, wherein all LNA nucl eotide
re-b-D oxyv-LNA.- 4 The conposition

the LNA ol igonuc)eotide is a|conmpound selected from

the. c 'st' 0loSER | r%;a 4 5 6, 7,
FMdﬂ%£%§%{§%§°189%% %)anp05|950n acéﬁ@&%%gLTQO cl aim
4 , wherein the LNA ollgonucleotlde is the conpound

Wt %EQ NG~ 26 ——A 11 gui Lrpnal receutTcat
COﬁpOSItIOﬂ conpr|S|ng a conjugate in an agueous

i.d DL ugat.e consisting of an LNA
Amﬁz%ﬁ#&;ﬁﬁﬁ%ﬁ%¥¥%?¥ﬁ?%k§§ned in any one of clains 1-2
0.4 x Hiidiehs Icellpswergrseededrin AT Flesks iode dav pripotoytransfesen. dn the day of

transfé@bﬁt%e%wﬁ\k%tdréégglr é&g?@%g@oﬁtﬂh@l ﬁ&nb@@@y%&m.m@r 2.8 ml
S |

f
optMEHL ot o R OB 570 bin B8R SCol S e bazec o 7 min
beforei aaiding MOrpenthmud_éotﬂiés 200ed m‘M)pt'?MEM'In@a (floaimoscetnltnation of 5 nM or
25 nMaF;IBaI L%I%Ge &4 %Il?é%gd %uc t|%|l h Eelpgfdﬁﬁén e%?rﬂgrgj c%ﬁé l/vgl% washed

fota eot’i es/

in Opt%?a’i wh%gﬂéh@lre@mﬂ% 3s padeds 5Pl 9@@%&)%3 lieateentzells
were allowe@bTre@s\k‘B&o&S REuROBErGite they ﬁ@reghalrvést@(hﬁ)(&r@p g 6%Ekadhed
twice | ;Z[Q é%seceélsa )v(vg% elﬁéugag eut gwc ld»&%nrr&) S\M@tFiT%nandom)Jl Ip‘%pﬁ]

iodide éPli g@ﬁumnébﬁmcu @cd@t@bﬁor ﬁuémn At peyn evepepdtuc inite darkIncpbation

of trar@feetearaén@ fith Ipeahéd/ree&ﬁ&ﬁmmn%eﬁawrﬁ{r to aamngvﬂﬁﬁe@a.mvwﬁt were
rati o betwee gég npound( s

used tﬂﬁﬁ'%&‘%t@%ﬁ GRFUHtY GBd F‘He%(ft @P‘(‘Eo‘ﬁo (68 n T%QAPOZL)
inducedategid cells 805,lgid) e@hised as pbetivompos!. {EenFigeear)di ng t o
claim8, wherein the LNA oligonucleotide has a total
of 16-20 nucl eotides/LNA nucl eotide anal ogues and
Meaa§o§¥ i rOI{,he folugmnq% gsuge @%gencei)s iOT gA ast
Cells wsine sersted (10 iactehsivyoefi@90® rells reompl instleay 2t weleriste (§pientific Orange

no. 1488180 mrm@m@h@m Sk @@trag@é&.oh Nk m@ea@e@ww&@wayhed once
accepta conS|st|ng

in pre el SR RUBk Sy Sher a2t PREED BHBN S peril

Lipofeda@irerzboat (Inviasten priels evareniu clbatdd fde /7 man-bpfokey adrihe 08 pide

ollgom';@éé)‘?&j%s 8%@&! ﬁ'ﬂéﬂ)tﬁwﬁﬁ tﬁﬂg I?“ra'\gl Jllggﬁl?cjle%tl% Eﬁ%@%étﬁ)%t ljaqged from 5 nM

to 100%&9&&(@qur5a?forrﬁ@ewm@'mweg@ Miaehesdn iQpEMBMrandg00ph gerum

contaiifg VM Rad @dc&al ebu@wmgcwgémmot‘@e tr@ath’(éﬂt E@@q&r@énmdlto
on accord

recovefarf pepf g RARYr T oot e der st 1Y efid B e o
nucl eoti des/ LNA nucl eoti de anal ogues and conprises the
follow ng (sub)sequence: 5 - MeCxTx MeCxAsast scscsast
sgsgs MBCxAxGxc-3' (SEQ ID NO 1).12. Use of an LNA
ol i gonucl eoti de as defined in any one of clains 1-2
for the preparatlon of a pharnaceutlcal conposition

o e o
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fromthe group consisting of acute nyel ocytic
| eukem a, diffuse B-cell |ynphoma, acute |ynphocytic
wO eale®M732 hepatic cancer, renal cancer, uri naP@T/DKa@s/000719

cancer, and colorectal cancer. 20. A nethod of

treating a manmal , in particudgar a human, suffering
fromor susceptible t o a cancer disease, the nethod
conprising the step of adm nistering t o the mammal

tetrazolnen cempeimel [BHe Epienetht @) Seffadioxvmetosesheof) @-4r st

sulfopnwmﬁﬁéﬁéz%ﬁbmcﬁ’iﬂgpﬁltt M8 SRR biRktRéh @Jhphr%eagent (phenazme
onucl eot 1 de’ as defi ne

cthos L PP U S ARG ser Rt o A Er el Aesoe oo

Viablesdefi§ @eirengedsuesd ar4@usaepd 650 emtio adPopancee (Bitaamstrumiets).
nmet hod conprising the step of admnistering to the
mamal one or nore therapeutically effective doses of

The inhibfijansaf gpeviinrTateeAAD (4A0-GR0MIBX N 1138 RIASSHAGRISFgeligonucieotide
conceﬁ@é\iudﬁ%taﬁve %@hﬁct@ OfHitHOR4Ls et eN SO Bh] ek ®bxiadunm-NAibition of

o BHEEE B St Db BBt s oAb e

noi ety covalently attached to said ollgonucleotlde
Table?% - poife ﬁm ﬁ*bﬁ%ﬁ%g |Gt RB ¥raABR el 15NR3Gefid B
2 20-51, A ereﬁn F%gonucreotfde has aetotal of
16- 20 nucleotldes/LNA nucl eoti de anal ogues and

MTS dyprises the 1 0'd|u93%&9:o£|§é10) sequen thn@ntlon mlﬁératlon o
MeCxAsast' scscsdst sgsgs MeCxAxGxe-3.  (SEQ 1D NO. 1) ..

'23...The' net hod dccordi ng to any one’ of t he..clains

1(:50 (2Dhalids) Wher el n dISEQLINNGE] eot | de anal.wgues are
b- D- oxy-LNA. 24.| The method according to any one of
the clains 20-23, wherein the LNA ol]igonucleotide is a
conpound sel ect GERITOMN@.H& gr oup condiest g of SEQ I D
NCS. 2, 3, 4, 5,16, 7, 8 9, and 10.{ 25. The n®et hod

accordij ng to claim?24_  wherein the |

is the conpound with SEQ ID NO 2. 26. The net hod
according to any one of clainms 20-25, wherein the
ExamplanéeApahitsEageuctionssl $Q BUNOr din ¢dmebiggtipnpvitotase/st i ng
of acute myelocytic | eukenmia, diffuse B-cell |ynphonsg,
acut e | ynphocytic | eukem a, hepatic cancer, rena
Cell ¢ i HugAR REgsjate cakger daffckrells émd'\s Bryidegby| Dre S kaas

NeuroZifituiderkiidbo €269 ARCNThe wéth@rlafnuﬁ)swer@@ammemta dmRitAbNE RLDES cells
in T750QL%sl95ranrcrlDr g I rf]éret%vt ad%&? atS :9) *&é c&je% B}'lE@Hnsulpm‘maned with 10%

onucl 48 as hed in an
FBS, @dntan(etz)ar@ Cseéxtm@mc drponeollayng a@qqiulwggcedjwetﬁtrmﬁf@ted with 2-10

nM SECDilfﬂba@'u@mé@Jdé?éc@:ﬂ%n@ﬁt DNl @bndTRF e st ﬁiﬂerrgr@mldﬁ‘éjﬁere

e o LSS oS o, 38 RN B R e

incubaredrpuith dipofentaminh eilated ||reaammmé:rmwo mmu trinwed bpthedeldition of the
ohgongagot?’&l tlfdttbt%nv&igﬁ@ o@fB 7tH?pgr'ﬁgtflagi?w&g%llbﬁmbrﬂra‘h%ctlon cells

rwherein the injectab
were %ﬂfr\%’|'er?PHQﬂ§'l4§”8f9r?%athC6‘Pﬁ lg?o%w%m %ﬂre!%tﬁmvgf@ Tgedium
with ddwiithett theradreiepiong- ﬂobewpﬁmon(sndm pRIAgE). Cilldwérebhabyestmddor
eltherr}ﬁxlh&] gxt%]ctlognt%pgge{ 9}3% ctr fg(gd 2%% gecﬁr%ﬁtg c?aB{ gﬁal%etd by FACS
andys%lutlon doses of an LNA ollgonucleotlde are
phar maceuti cal conpositions as defined in any one of

he Ak .
e L

harvested &g yrenmiéugation bethel indicesed p&idda asd plated mrvvhlteeHGthélb[)laiaS (Nunc
136102129939!E9I0'19@Fﬁﬂ‘gh§9%ﬂ) gé'nglgveséé Qfe 9[7 é‘iomﬁ{é‘aﬁént (Promega) was

ution . or reconstitution
addedufifegEn R theqe]Ie i, 963!l apf @lakes W%"écraﬁuaiﬂtﬁa f?roi aw Qﬁf@e Ggcording
luminédten& @idiFeradd adsityWEr LhiRodkBe AbdIAL Pistrg@anicireatihdend Bsbsystems
a total of 16-20 nucl eoti des/LNA nucl eoti de anal ogues
and conprises the foll ow ng (sub)sequence: 5 - M
cTcMeCxAsast cscsastsgsgs MeCA6 cC-3' (SEQ I D NO
1) . SEQUENCE LI STI NG <110> Santaris Pharma A/ S <120>
LNA CLIGENUCLEOTIDES AND THE TREATNENT OF CANCER <130>

A NN A 0NN NT SN N A NN o e~ ~ a2 a2 o ~ o~ PN A PN
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<221> m sc_feature <222> (3) ..(3) <223> 5-net hyl
nodi fied LNA cyt osi ne <220> <221> mi sc_feature <222>
W@ 2006/05(74) <223> LNA nodi fied nucl eoti de <220>P&RBK2005/000719
m sc_feature <222> (4) ..(12) <223> Phosphor ot hi oate
I i nkage <220> <221> m sc_featage <222> (13) ..(13)
<223> 5-nethyl nodified LNA cytosine <220> <221>
m sc_feature <222> (14) ..(14) <223> LNA nodified
after fagb¢relomindeg 2@ THE Riciferrsg ectivitatiuimeastpepas Ralgyve Lightd)nits per

secona’sZ(%%a/sgN‘here%@é RE?%ro‘&HQeQ@H Hlesd 2odwEleCRRDC 6RY gﬁagﬁs?‘Gﬁfold
> 2 <211> 16 <212> 2

. 16 <210: > DNA <213> Artifi | <220>
induci3 5 ek i B V5T (oD SF 2 issee cofs {icubated Wth the

caspas@ € iftdlzitonr ehis? BBek fdtjve.cagibse 3228ctivBy metdiydednodiefrioestrate
iiikNAGHE 9 ' < <2 ' Sir, t .
specinbfuip A3bGcee)cnsE PAdRo M S AEbHIR, SEdgretictine ortdd
inducegdgellt gerverhaspasizive coptpgl. SeBYURNA nodi fi ed nucl eot i de
<220> <221> m sc_feature <222> (3) ..(3) <223>
5-nmet hyl nodified LNA cytosine <220> <221>

Examplé §§;é@péy@k%n5%%3% sk 1D NB) 2 F2ADinadibn Wadi thisd
nucl eoti de <220> <521> m sc_feature <222> (13) ..(13)
<223> 5-nethyl nodified LNA cytosi ne <220> <221>

Cell cuttiusiog BeditrangectBA>AY ihdkampleld) <223> LNA nodi fi ed
nucl eoti de <220> <221> m sc_feature <222> (15) ..(15)
<223> LNA nodi fi ed nucl eoti de <400> 2 ctcaatccat

Fixationcanaddd staningr 1@pls recewashed g PBShanpgstacharghrepspended ig|100 pl in

ice coldPB9>902d 3 INYORWES RdedanY Gk&nidIs dere2Rdpt at ~20 until use.

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

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

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

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

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

Dosing: Saline solution of SEQ ID NO. 2 according to schedule, 2 mg/ml working solution,
dosing volume 10 ml/kg; Taxol was used in the clinical formulation. The animals were dosed
according to the average group weight on Day 0.
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<221> m sc_feature <222> (1) ..(1) <223> 5-nethyl
nodi fied LNA cyt osi ne <220> <221> mi sc_feature <222>
W@ 2006/0572) <223> LNA nodi fied nucl eoti de <220>PPDPK2005/000719
m sc_feature <222> (3) ..(3) <223> 5-nethyl nodified
LNA cytosi ne <220> <221> mi sgf eature <222> (4) ..(4)
<223> LNA nodified nucl eotide <220> <221> m sc_feature
<222> (4) ..(12) <223> Phosphorothi oate |inkage <220>
Adminis@ration:rRligonficiestidesi. pA2R>FigUr8)8) or int(al@ouraP3=e Gigues Yy Taxol
V., a]n&qbfd,r@jto%&yg 0osi ne <220> <221> m sc_feature <222>
(14) <223> LNA nodified nucl eotide <220>
<221> n1sc_feature <222> (15) . . (15) <223> LNA
Observapidng:i reaHtaiithC {da0y), dedy<kgmt «Ridd penwaek)f eat ure <222>
(15) ..(15) <223> Phosphorothi oate |inkage <400> 3
ctcaatccat ggcagc 16 <210> 4 <211> 16 <212> DNA <213>
Tumougyvp|uijes Dyriag Phepexpedmept, Jumo@yyaiutes isonedsiicsiddeasy iwgek and
calcula@gﬁo%% %Wﬁu%a@LHDB( 658 27ndrd ). repredants<édargest diameter and
h 5-netgé c¥%03|ne <220> <221>
D the fimaur Q?%E?re"eé SCU bjo L <223> LNA nodi fi ed
nucl eoti de <220> <221> n1sc f eature <222> (3) ..(3)

A”tit“’rﬁné‘i'i&F'gg’{nﬁ'?%%L 5@9 \Ev%?gt %a@é@%@#dﬁﬁi&%zb% fr?péée%l with control

group.nycl| eoti de <220> <221> misc_feature <222> (4) ..(12)
<223> Phosphor ot hi oat e | i nkage <220> <221>

End orfs B piB1SE052 shdbed bl cRMcaTpestioRo b U Iers &1

spleens w(lll4§ weigpgd: LNA nodifi ed nucl eoti de

Tumour analyses

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

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

cDNA synthesis: First strand synthesis was performed using OmniScript Reverse

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

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

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

tumours, the generated cDNA was used in quantitative PCR analysis using an iCycler from
BioRad. The cDNA was diluted 5-fold and 8 pl was mixed with 52 pl Tagman probe master
mix containing 30 pl Platinum Quantitative PCR SuperMix UDG 2 x PCR master mix
(Invitrogen), 3 pl 20 x Tagman probe and primer mix (forward primer:
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<220> <221> m sc_feature <222> (15) ..(15) <223> LNA
nodi fi ed nucl eoti de <400> 4 ctcaatccat ggcagc 16 <210>
W®» 26080305316 <212> DNA <213> Artificial <220> <P@BDK2005/000719

Synt heti c ol i gonucl eotide <220> <221> m sc

feature<222> (1) . . (1) <2233 5-nethyl nodified LNA

cytosi ne <220> <221> m sc_feature <222> (1) ..(15)

<223> Phosphor ot hi oat e |inkage <220> <221> ni sc_f
5'-AAGRAQIAECGZARCTCTACA-3' (25Q 22 B> 2 NAINEb@ b fiiMe Remersé eoinkde

5'- CC@@%G@%%&@&@@&& f&ﬁéﬁ b ﬁgzgﬁ) (’|§3I 0 6 gﬁ)anﬁ%gq’%an probe: FAM-

5O e AT G ECCATTECC Ty A § AT 30 35 (0 HGUPYS 1) 1 19 bl 10
The 60 plohaEsOdisgheseddR Bwo wi2Rsl posnvedicplfitesit Nltl@ZEﬁQiﬁkaéﬂﬁl)ell THelB)mers and

< <
probe w%?@ﬁtég?ﬁ?@i%@d [Jlil %&Nﬁf&g‘@ G@i%?mﬁ% J%Egﬁcg in sample
prepangtien.dhe ieddogenoes-GAPRH pRAA Vst dughifigcusie aprepdevglored Taaman
assay Hagerdiam [ANPIiscPdidsystintd @43@0@4E¥38&?d|ﬁg??o3maﬁ)fﬁéthﬁi’d iBstructions.
2-fold %llhldl%%;g%gﬁé@éIs%ﬁté;é%%eglﬁaﬁzj'?amet? E# etxgrrfgaigz é&:ﬁé}eivin and
GAPDHj wes tfisedttomeepap standapy curveszﬁortizezassakmhﬁﬁaprr@n‘am was as
followﬁ%@%r' Senir2385t BE 24 mifl f%ﬁoﬁé%ia;y%(ﬁcyf%g%?%@ 15 sd3)60°C 1 min.

Relatnﬁal %L@nf. E%ft ?fr%l?}{'gznfz'gm\dé?vgrel_ sr%ﬁnﬂé@o ﬁagca,llqtlaéa%reshold cycle
using thedCgméri iQeResPPifte Be2&ction sy stent sdtware Se2FRmré 93) . . (13)
<223> 5-net hyl nodi fi ed LNA cytosine <220> <221>
m sc_feature <222> 2 &15) <223> LNA nodi fi ed
Total prgteisigelegen and Western Blotting: Approximately 50 mg tumour tissue was

homogenized using a Retsch homogenisator in 50 mM Tris-HCI pH 6.8, 10% glycerol, 2.5%

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

kit (Amersham). See Figure 9.

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

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

cancer cell lines in vitro.

Transfection of the melanoma cell lines JR8 and M14 stably transfected with a construct
expressing a ribozyme, which targets Survivin, resulted in 50-60% down-regulation of
Survivin protein, increased apoptosis measured by Caspase 3 activation and propidium iodide
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<400> 6 ctcaatccat ggcagc 16 <210> 7 <211> 16 <212>
DNA <213> Artificial <220> <223> Synthetic
wo@bkiogomrst eot i de <220> <221> mi sc_feature <222pCT/DK2005/000719
(1)..(1) <223> 5-methyl nodified LNA cytosine <220>
<221> m sc_feature <222> (2) 52 (2) <223> LNA nodi fied
nucl eoti de <220> <221> m sc_feature <222> (3) ..(3)
<223> 5-nethyl nodified LNA cytosi ne <220> <221>
staining, 8§ welbas inceeas@P2enstidlty ta {-#adic@RB>asspikeddicharggs of viability by

: 221 t 2 12
e SSUSHECHRS (200127 il enl sl s 12)

msc_feature <222> (13) ..(13) <223> 5-nethyl nodified
In coldrBAalCashosicag Ilﬁészak‘l’e%fﬁlérrmt&m Bep@tar SureR22exptdséion .levels and

radios(ﬁ-,r}sﬁltzvit;/%% E:)Fee:n S }{ofgldet%yc;%@fit 'I%é%g)éﬁ(ﬁcgltom B|ol Phys 55,

1341-H7 ) oMy &8 Ocarig with the daeask ealfoseferetiyiy sm@Ndemﬂﬂ@easzappstqnsous
expreé?o%%? FaNAVi ﬁz,ﬂc'iaalﬁr BhlvaH @ote‘ﬁ?%@?e\f@ﬁﬁkeéﬂa‘ﬁebabllﬁurs after
diat E\KIZJ;? b,ﬁ M8 c. L eat G¥dd and not

iraciitionfy SeBNEPaY GV PRfRaER e Syl Mg giceta and no
mcreasredsafgér irwadiatian lﬂZlZQmosiZI)adlosér@)tlvezgtBbnGLNG( 4fodi fi ed

nucl eoti de <220> <221> m sc_feature <222> (3) ..(3)

<223> 5-nmethyl nodified LNA cytosi ne <220> <221>
Pancreatis MIARFan? ganesp oalls oxprexpregsind.resambinRt FHYivn &g less
radios@hgiieOthb Al @ntF2PernedLbits. rdnsuhe cheedryf the <2@dresicint parfcteys cancer
cell hr}gﬁzlg3 fgg g L%tg é)aa\&g do%ﬁ‘%ﬁt ﬁgg%g egagﬂv?n mutant, augments

radiosensitivity and Caspase 3 act|v1ty (Asanuma et al., 2002; Ipn. J. Cancer Res. 93, 1057~
62).

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

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

and thus less severe side effects and even increased efficacy.

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



<223> 5-nethyl nodified LNA cytosi ne <220> <221>
m sc_feature <222> (14) ..(15) <223> LNA nodified
woe@besiBrie <220> <221> m sc_feature <222> (15pCT/DK2005/000719

.. (15) <223> Phosphorot hi oate |inkage <400> 8

ctcaatccat ggcagc 16 <210> 9 211> 16 <212> DNA <213>

Artificial <220> <223> Synthetic <220> <221>

m sc_feature <222> (1) ..(1) <223> 5-nethyl nodified
Exampl®ASCirt vgo coenRa0n of ZRhvivimastiséheabligoeusl@RRie SED) ID NQ.23 and

; >_ L i l, got 3 i fi
rracticTES o DS RT L e | AL BB SERTSeRaEATs P el

cytosi ne <220> <221> m sc_feature <222> (4) ..(4)
2 x 10€223FroldNiwiTog téligdvanel Gj@méd thep Fddiynt AaKLef 877 ek @t male NMRI

<222> (4 (12). <223> Phosphar ot hi 3l <220>
no/nu 58 RN e 88050 RRAT e ARG, B SRR - A Treates
5  with SERIPIN@®, [theAnegptive cordrok pitgnnueipotide SRS NRa2drar OB MNacl (saline)
i.p. THeldhhonudebftdes P ity 8O G4k @diuRbSsd £olo Hg/kaAPERM3nt day.
ctcaatccat ggcagc 16 <210> 10 <211> 16 <212> DNA <213>
Artificial <220><223> Synthetic ol igonucl eotide <220>
The folldRihg groupe, el tcamerisi2® 8 it )were (rR)ude@ RBthelshalyodi f i ed
nucl eoti de <220> <221> m sc_feature <222> (3) ..(3)
<223> 5-nethyl nodified LNA cytosi ne <220> <221>
. 0.97f4 NeClfi@at ure <222> (4) ..(4) <223> LNA nodified
nucl eoti de <220> <221> misc_feature <222> (4) ..(12)

<223> Phosphorot hi oate | i nkage <220> <221>
- SEQRNOr gdPure <222> (13) .. (13)

(=Y

N

10

w

. SEQ ID NO. 24 L.p.

D

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

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

o)}

. 0.9% NaCl i.p. + Radiotherapy.

Radiotherapy was given as a single dose of 3 Gy, antero-posteriorily as two opposing lateral
15  fields, in four fractions on four days according to the treatment scheme below. During
radiation therapy, the animals were anaesthetised with ketalar and rompun. Animals not

receiving radiation therapy were anaesthetised in the same way.

Treatment Day 1 2 3 4 5 6 7 8 9

i.p. Treatment X X X X X X

Radiation

therapy

Tumour growth was determined by two perpendicular measurements (d; and d;) using a

20  sliding gauge. Tumour volumes [V(t)] were calculated according to the following formula:

V(t)= 0.35 (dy(t) x d; (£))*?
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<223> 5-nethyl nodified LNA cytosi ne <220> <221>
m sc_feature <222> (14) ..(15) <223> LNA nodified
woe@besi7szle <400> 10 ctcaatccat ggcagc 16 <210BCI/DK2005/000719

<211> 16 <212> DNA <213> Artificial <220> <223>

Synt hetic <220> <221> msc_fegfure <222> (1) .. (1)

<223> 5-nethyl nodified LNA cytosine <220> <221>

m sc_feature <222> (1) ..(15) <223> Phosphor ot hi oate
Tumouri grkaiewa2R@asuraRdsil parseurt etcheda sR2261¢@) mm*(2) <223>

LNA nodi fi ed nucl eoti de<220> <221> m sc_feature <222>

(3) (3) <223> 5-nethyl nodified LNA cyt osi ne <220>
Body weightof il g@immaiawas detenpipsd piythe stary pf egasment, kpemeRpe ek week.

nucl eoti de <220> <221> m sc_feature <222> (13) ..(13)

<223> 5-nethyl nodified LNA cytosine <220> <221>

Exam;ﬂé §§._f3r%actI/ch§I éL%Qt‘g? CIf);I-s‘l')Jdles &vﬂfﬁ )SEéngg\?O LM fHBcQ’ité bedl Cynomolgus
nucl eoti de <400> 11 ‘ctcaatccat ggcagc 16 <210> 12

monkeys11> 16 <212> DNA <213> Artificial <220> <223>
Synthetlc ol i gonucl eoti de <220> <221> m sc_feature

e seggg0 B T PR o gt

Phosphor ot hi oat e | i nkage <220> <221> ni sc_feature

In i.v. %%gt%%ofagl)cy stubliR} irdid Thd-NaxiReh hbe bt GbeolbsRund Ebe
1> m sc feature <222> (3) ..(3) <223> 5-net hyl

1000“@ %ied LNA cytosine <220> <221> ni sc _feature <222>
(4) ..(4) <223> LNA nodified nucl eotide <220><221>

In i.v.r‘gcﬁt%—t%%@ftygt%difeg%z%té t‘l'lé)lowesg ile%aal dose was found to be 1000 mg/kg.

In an i.v. MTD study in cynomolgus monkeys, there were found no notable clinical signs
however evidence of liver and kidney toxicity was apparent in all animals. The animals were
treated with either a dose escalating design with a maximum dose of 160 mg/kg x 3 (total
dose of 930 mg/kg) or a 120 mg/kg x 5 over 2 weeks.

In an i.v. 4 weeks repeat dose toxicity study in cynomolgus monkeys SEQ ID NO. 2 was
administered at doses of 0, 6, 15 and 60 mg/kg/occasion twice weekly for four weeks. In the
groups of animals receiving 0, 15 or 60 mg/kg/occasion some animals were followed for a

recovery period of 4 weeks without treatment.

Tissues including liver and kidney samples were snap frozen and stored at -70°C for

subsequent analysis.

Example 20: Oligonucleotide content in cynomolgus monkey tissues

Sample preparation: Extraction from liver and kidney tissues

Chemicals/reagents:
Proteinase K(25.1 mg/ml): Sigma P4850.

Phenol-chloroform-isoamyl-alcohol (25:24:1(v/v/v), saturated with 10mM Tris, pH: 8.0, 1mM
EDTA: Sigma P2069
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<223> 5-nethyl nodified LNA cytosi ne <220> <221>
m sc_feature <222> (14) ..(15) <223> LNA nodified
woe@besi7Bzle <400> 12 ctcaatccat ggcagc 16 <210BCI/BK2005/000719
<211> 16 <212> DNA <213> Artificial <220> <223>
Synt hetic oligonucl eotide <22} <221> m sc_feature
<222> (1) ..(1) <223> 5-nethyl nodified LNA cytosine
<220> <221> misc_feature <222> (2) ..(2) <223> LNA
Igepalmird630:e2igmaiclséns. de <220> <221> m sc__ feature <222>
(3) ..(3) <223> 5-nethyl nodified LNA cytosine <220>
<221> msc_feature <222> (4 ( % <223> LNA nodi f
Extraciip PeiiTs Q6% 395ps! o538, 25 5 Frisati$9, 25 P4 EPTA. 100(@"2)'\'8& pH
8.0 (aGR2:32 vRROS Rh@oBH i oat e | i nkage <220> <221>
m sc_feature <222> (13) ..(13) <223> 5-nethyl nodified
LNA cyt osi ne <220> <221> m' sc_feature <222> (14)
1 mg/m| o1& pter@B8 X ih MAtracthinfhiuEdr: rnedasest befere<ehQlpextt3ction.

TISSLIG%}(Q@@H Fgits @Qgﬁ’&coﬁl edd k% &Zér%r?celﬁeﬁ%la%ﬁ A wehdg). soopl

ficial 0> <223> S(y etlc <%2§)
extracHP%EUffeéafpma@'@z@@;e fapp K ((my/miplsaddg ri%\eﬁsﬁﬁuwaomoeamzed
mechdolAIlE ytidBientenw?2fate <2 Rtubatddsavef amhtipe3z222> (2) .. (2)
<223> LNA nodi fi ed nucl eoti de <220> <221> m sc_f
eature <222> (3) ..(3) <223> 5-nethyl nodified LNA
Referapge sainples azawspated by disselwing SEQHRMD- 2ip 2xtragion buffey at the

relevafRderthioRDahdd. edladiyclogohd ﬁkﬁerf@mrﬁa%hréstéd:aﬁ.@atsug ®eighed
off (keggﬁig éﬁ% @e?oi%{;\%ﬁ 8f%er \;elg)hqng}pggtrré)ctnon %aFfer valntr%kqu temase Q 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 homogenized and is incubated over night at 37°C, The
detection signal of SEQ ID NO. 2 from these samples is used to prepare a standard curve

covering the lowest and the highest concentrations found in the treated animals.

Tissue samples are transferred to 2 ml microtubes with screw caps.1 mi phenol-chioroform-
isoamyl-alcohol (25:24:1(v/v/Vv)) is added following vigorously shaking for 5 min. Phase
separation is achieved by centrifugation at 4000 RPM for 15 min. The aqueous phase (upper-
phase) is transferred to a new tube (compatible with the evaporator) and 500 pl Milli-Q-H,0
is added to the organic phase (residual from the first extraction). The tubes are stirred
vigorously again for 5 min, following centrifugation at 4000 RPM for 15 min (SANO39 in room
115). The aqueous phases (water phases from 1. extraction and wash) are pooled and
evaporated to dryness (80°C, under nitrogen). The residual is reconstituted in 200 pl Milli-Q-
Water following centrifugation at 4000 RPM for 15 min. The samples are transferred to HPLC-

vials for analysis.

HPLC analysis of oligonucleotide in liver and kidney tissues: Subsequent to the extraction
SEQ ID NO. 2 is analysed by ion exchange HPLC:

Column:Dionex, DNA pac PA 100: 2 x 50 mm (guard), 2 x 250 mm (analytical).
Column temp: 42°C.

Injection vol.: 50 ul.



<222> (13) ..(13) <223> 5-nethyl nodified LNA cytosine
<220> <221> m sc_feature <222> (14) ..(15) <223> LNA
wOo@kHsEa2 nucl eot i de <400> 14 ctcaat ccat ggcageCl/BK2005/000719

<210> 15 <211> 16 <212> DNA <213> Artificial <220>

<223> Synthetic <220> <221> mggc featu<222> (1)..(1)

<223> 5-nethyl nodified LNA cytosine <220> <221>

m sc_feature <222> (1)..(15) <223> Phosphor ot hi oat e
Washisolvkatg ¢ilfZ200.<221> m sc_f eature <222> (2).. (2)

<223> LNA nodified nucl eotide <220> <221> mi sc_feature

<222> (32.. (3) <223> 5-nethyl nodified LNA cytosine
Purgezsppgst:MilipRsHaQ.sc f eature <222> (4) ..(4) <223> LNA

nodi fi ed nucl eotide <220> <221> mi sc_feature <222>

A13) . 3) <223> 5-nethyl nodified LNA cytosine <220>
Detec&%ﬂ’% ﬁéé'&_f eature <222> (13) ..(14) <223> LNA

nodi fi ed nucl eoti de <400> 15 ctcaatccat ggcagc 16
Sbh“§% 0> 16 <211> 16 <212> DNA <213> Artificial <220>

<223> Synthetic <220> <221> m sc_feature <222> (1)

.. (15) <223> Phosphorothi oate |inkage <220> <221>
BuffeMASC niMeBb T, @0MrARI$R), 10 () NacR2,3pH LN (pididored

nucl eoti de <220> <221> m sc_feature <222> (3) ..(3)

<223> 5-nethyl nodified LNA cytosine<22 0 > <221>
BuffenBst nfMe BDTH, @0<RETRISA), 1 M(NBCIC2B>7.6 NANMRAH)I ed

nucl eoti de <220> <221> m sc_f eature <222> (13) ..(13)

<223> 5-neth%l nodi fi ed LNA cytosi ne <220> <221>
See Figuses ¥08aandrid



<222> (14)

W 208ms0581 i f
m sc_featur

LNA cyt osi ne <220> <221> n1sc{§eature <222> (2)

.. (15) <223> LNA nodified nucl eoti de <400>
16 ctcaatccat ggcagc 16 <210> 17 <211> 16 <212> DNA

i cial
e <222> (1)

{1) <223>

5-met hyl no

<220> <223> Svnthetic <220> rRCPDHEK2005/000719

di fied
- (2)

<223> LNA nodi fi ed nucl eoti de <220> <221> nisc feature

<222> (3)

. . (3) <223> 5-net hyl
Exanipf2PP Siddhar/Breke fptr € <222> (4)

.(4) <223>

modi fi ed LNA cyt osi ne

LNA

nodi fi ed nucl eoti de <220> <221> m sc_feature <222> (4)
.(12) <223> Phosphorot hi oate |inkage <220> <221>

TaMnVsc_feature <222> (13)

. (13) <22

3> 5-net hyl

nmodi fi ed

LNA cyt osi ne <220><221> hisc_f eat ure <222> (14)

(14) <223> I NA nodified nucleotide <220> <221>
nirsc_f eat ur ¢SEQIRNG.1% SEQ(IDFY0<23 BSE@ADNDR D] SEDIDMNO. 21
“l.inkage <400> 17 ctcaafccat ggcagc|16 <210> 18| <211>" "
S|ze (Js@e 73d122) DNA 6~AE3> Art il 16-Gieanl <220P16328> Synt heg-her
Desigal | gonucl eo 4@egfzzu> Zars mSC | gatime <zzzg$q¢M
Apoptoslst)  <223>§ hror-ot-h e Hrnka vass Vit
At?(;plgﬁlss 4_F] ure gg'g> (2) 21.??3) <223> L?\Ii\ nodi f| g% activity
put eot |1 de /220> <221> m sc featur¢ <222> (3) |.(3)
(see Dgod), o et byl rmdi-H-ede ENA eyt osihp <a0>—<02
Max 4 %%?% eat ur e f’§> (4) z; <223> EﬁEL d|f|e5154md
(see Hcfkot i de 4’@5634 2215 | Bat ur {2399 58 (26 fM, 48
<223> Phosphf#46thi oat e | Ft4iRage <22(ours) hours)
Proliferation 5.0 o nd. 25 25
ICs (48 hours, nM) | . ”
(see Fig. 5) :
Cell cycle arrest nd. n.d. n.d.
G2/M ¥,
G1:G2 (24 hours) 1
0 nM :
2 nM B
2 nM+10 nM Taxol
(see Fig. 7 A and B)
Tm (°C) 753 [nd n.d. 62.7
complementary RNA | . R

SEQ ID NO. 2 leads to down-regulation of Bcl-2, which is not found with the negative

controls.
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<221> m sc_feature <222> (13) ..(13) <223> 5-net hyl
nodi fied LNA cyt osi ne <220> <221> mi sc_feature <222>
W@ 260p/05076215) <223> LNA nodi fied nucl eoti de <22BCT/BR2M3/000719
m sc_feature <222> (15) ..(15)<223> Phosphorothi oate
| i nkage <400> 18 ctcaatccat gggagc 16 <210> 19 <211>
16 <212> DNA <213> Artificial <220> <223> Synthetic
<220> <221> misc_f eature <222> (1) ..(1) <223>
o-methyl nodified LNA cytosine <220> <221> misc_f
CLAIMEt ure” <222> (2) ..(2) <223> LNA nodified nucl eoti de
<220> <221> m sc_feature <222> (3) ..(3) <223>
e , N
1. A BB Ellen S ol YoriiHe 550 nikorbapetideen an aqueous
carrigiygqi¢ A qigonpplgstidedEyingrs total fob 42-20eucRa@des(IAA nuclebBye

log &3 PhRaRRATGh B FBIvg! (5 20> <221> L
anaoﬁi sc_featur em<9222> (13)9 (. lm?%feﬂzw 5-net hyl nodified

LNA cytosi ne <220> <221> misc_feature <222> (14)

5'-("CO(LHF) CRBE Loy oA R chH3C{SEY indRO <AH0> 19
ctcaatccat ggcagc 16 <210> 20 <211> 16 <212> DNA <213>

Artificial <220><223> Synthetic ol i gonucl eoti de <220>
whereip sapityl letteps gesigngkeeand®suqefide ap@lpgue@BestddNrormBeabdfoxpdNA, B-

D-thiMNAﬁM-&ﬂin%ﬂ.ﬂ\&?aﬁ@_{l%xmﬁlﬁ,_grﬁﬁﬁ %Et@rs%%ﬁat(eg’e) %ecx(u%)cleotide,
53232 2778L by rmi’hf ied LNA %E;gs' ne <220> <221>
underyig Begidnate @thies 58 INp pyiclechidg anglegis ap iplineagdiopyer 2
deoxyqyeleetids, debscapiQs” d@dnates s phdspeabtii@ate222bet(vddn neifHtdlring
nucle6#R3ANRNQERRBOGO LIRS, z!rfd%ﬂ&‘?ipf%?’od%signates either a
phosphorothioate link or a phosphorodiester link between neighbouring nucleotides/LNA
nucleotide analogues; and where the nucleotide units in bracket each represent an optional
unit,

said aqueous carrier comprising a buffer for keeping the pH in the range of 4.0-8.5, and
having an ionic strength of 20-2000 mM.

2. The composition according to claim 1, wherein the LNA oligonucleotide has a total of 16-20
nucleotides/LNA nucleotide analogues and comprises the following (sub)sequence:

5", T C AsastsCoCaastsdsgs ™ CiAG C-3" (SEQ ID NO. 1).

3. The composition according to any one of the preceding claims, wherein all LNA nucleotide
analogues are B-D-oxy-LNA.

4. The composition according to any one of the preceding claims, wherein the LNA
oligonucleotide is a compound selected from the group consisting of SEQ ID NOS. 2, 3, 4, 5,
6,7,8,9, and 10.

5. The composition according to claim 4, wherein the LNA oligonucleotide is the compound
with SEQ ID NO. 2.

6. A liquid pharmaceutical composition comprising a conjugate in an aqueous carrier, said
conjugate consisting of an LNA oligonucleotide as defined in any one of claims 1-2 and at
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<221> m sc_feature <222> (13) ..(13) <223> 5-net hyl
nodi fied LNA cyt osi ne <220> <221> mi sc_feature <222>
W@ 2005/0507615) <223> LNA nodifi ed nucl eoti de <40BcT/BB2005/000719

ctcaatccat ggcagc IS <210> 21 <211> 18 <212> DNA <213>
Artificial <220> <223> Synthekd c ol i gonucl eoti de <220>
<221> msc_feature <222> (1) ..(4) <223> LNA nodified
nucl eoti de <220> <221> misc_feature <222> (1) .. (17)

least Srlvon-itltRe NGO popat@edtide kagey €320ently22thehed to said

. msc. feature <222> (15) ..(18) <223> LNA nodified
°“9°”HE}8‘$‘E{‘§t %‘8@<400> 21 tgtgctattc tgtgaatt 18 <210> 22
<211> 16 <212> DNA <213> Artificial <220> <223>

said aqy&thBebirfer @é)rh&‘?é?r\%la Q0B Ege%@\?_tﬁézaﬂ(% Mesi@nb&at 4108.5, and
. <22_2>_(1%e€. . (1) <223> LNA nodi fied nucl eoti de <220>

having 91 100iGRUERI 1A OUBY (1) . (15) <223>

Phosphor ot hi oat e | i nkage <220> <221> mi sc_feature

<222> > 5. VI i fis . i
. ERGeBhg TEEE  EL B A B o 262
nucleetisigsALNA duAlgetideoaatRgueD pudb-carpises Hedellgvig (RuB)segyvence( 4)

.. (4) <223> 5-methyl nodified LNA cytosine <220> <221>

,me ML SC feature <222> (13), ) <223> 5-met hyl nodified
5" %M%?%&acﬁets%%z@*éfz}45‘5-%@_’*%@511r e <2225 (14)

.. (15) <223> LNA nodified nucl eotide <400> 22
o5 AGERASLIAR SO By LR T e il
oligonucleotide as defined in any one of claims 1-2 in a pharmaceutically acceptable carrier,

and

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

said composition is in the range of 50:1 to 1:25.

9. The composition according to claim 8, wherein the LNA oligonucleotide has a total of 16-20

nucleotides/LNA nucleotide analogues and comprises the following (sub)sequence:
5’-MengxMerAsastscscsastsgSgsMerAxgxcG’ (SEQ ID NO. 1).

10. A pharmaceutical composition comprising at least one taxane compound and a conjugate
in a pharmaceutically acceptable carrier, said conjugate consisting of an LNA oligonucleotide
as defined in any one of claims 1-2 and at least one non-nucleotide/non-polynucleotide

moiety covalently attached to said oligonucleotide, and

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

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

11. The composition according to claim 10, wherein the LNA oligonucleotide has a total of 16-
20 nucleotides/LNA nucleotide analogues and comprises the following (sub)sequence:

57-MeC T, MeC, AcastsCsCssts0sTs  “CxAxGyC-3’ (SEQ ID NO. 1).
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<221> tnisc_f eature <222> (1) . . (1) <223> LNA
nodi fi ed nucl eoti de <220> <221> m sc_feature <222> (1)
WO 240855078223 > Phosphor ot hi oat e | i nkage <220> <PCWL/BK2005/000719

m sc_feature <222> (2) ..(2) <223> 5-nethyl nodified

LNA cytosi ne <220> <221> mi scgf eature <222> (3) ..(4)

<223> LNA nodified nucl eotide <220> <221> m sc_feature
<222> (13) ..(13) <223> LNA nodified nucl eotide <220>

12. UseZot b LNASligdrealedtie s22détned M}my or(el&)claﬂﬂ§3>2 for e prgbaration of a

pharm(ré?%j caﬁ%@%t@%ép?%h{&e%fﬁ% af nuc rﬁ%rggﬁiﬂ%ggrﬁg@%{lffermg

from qyeagtegble §o asaeeeh diFeas€210> 24 <211> 16 <212> DNA <213>
Artificial <220> <223> Synthetic ollgonucleotlde <220>

13. Usahtr OB P RASEY CUparEe Satisna ss 1 LR SRkl Sesives in any
one of ddims. (-1 5)d &223st oRk @spmckabftmmrepq»lvmm@@e@mowy epuiently
attach%st{}sg 8%&&&5@%@@? fc(er)'ne prép%)at%g%gi ph%eﬁ@@lﬂ da é’&nposmon for the

eot | 1> msc_feature <222> @é
treatmagrg 3smajnipal HyPa"HﬂH?fT?BW“EM“Ef‘;?E'%WB 0L59%S %&% encer
diseaddl SC_feature <222> (4) ..(4) <223> LNA nodified
nucl eoti de <220> <221> m sc_feature <222> (13) ..(13)
<223> LNA nodifi ed nucl eoti de <220> <221> m sc_feature
14. Thep@@sactdding to s pnecofixdaims 1get 3 Wherai e Lo ¢ligani¢graside Has a

total 0?41%020 &fcu&ge@gm AGIGRRE Ghalb§ussZaHa Torprisetlthe fdiBwirgl2>
DNA <213> Artificial <220> <223> Synthetic

(SUb)%ﬂqPﬁQﬁ?ucl eoti de

57-MeC T, MeC, AastsCeCsdstssds °CLAG -3’ (SEQ ID NO. 1).

15. The use according to any one of the claims 12-14, wherein all LNA nucleotide analogues
are B-D-oxy-LNA.

16. The use according to any one of the claims 12-15, wherein the LNA oligonucleotide is a
compound selected from the group consisting of SEQ ID NOS. 2, 3, 4, 5, 6, 7, 8, 9, and 10.

17. The use according to claim 16, wherein the LNA oligonucleotide is the compound with
SEQ ID NO. 2.

18. The use according to any one of the claims 12-17, wherein the pharmaceutical

composition is as defined in any one of claims 1-11.

19. The use according to any one of the claims 12-18, wherein the cancer disease is selected
from the group consisting of acute myelocytic leukemia, diffuse B-cell lymphoma, acute
lymphocytic leukemia, hepatic cancer, renal cancer, urinary tract cancer, and colorectal

cancer.

20. A method of treating a mammal, in particular a human, suffering from or susceptible to a
cancer disease, the method comprising the step of administering to the mammal one or more
therapeutically effective doses of a first pharmaceutical composition comprising an LNA

oligonucleotide as define in any one of\claims 1-2.
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15

20

25

<220> <221> m sc_feature <222> (1) ..(17) <223>
Phosphor ot hi oate |inkage <400> 25 tgtgctattc tgtgaatt
WA 06A3032 26 <211> 16 <212> DNA <213> Artifi ci BAT/BR2@%/000719

<223> Synthetic oligonucl eotide <220> <221>

msc_feature <222> (1) ..(1) §223> 5-nethyl nodified

LNA cytosi ne<22 0 > <221> m sc_feature <222> (1)

. (15) <223> Phosphorot hi oate |inkage <220> <221>
21. Amme;bo_cf ofaadating as32dmal, 20 pam(:@)ar FRddan LNenmglfrbmast susceptible to a

cancePH%lsgs%t Eﬁ%em L%%Q El%gl %{H_S ep ofea%'irHl[nlgterxﬁ%gb tf%léégmma one) or more

cytosine <
therafe,‘ftué'e@%(gf?f@tﬂt'@%@@»eﬁofmﬁ@ m@arrrzmel&@iu@n]p@snazugmmw@@ t@ugate,
said cémhgéuea:loadustﬁ-%?&%niﬁ’lﬂ%ﬁg&w&téaa&é §s Bfird@MISHESId sfelaTddQ>2 and at

ture <2

east S A R By 395k By ot abnfCiPer e ot (4
OI'SJO”UC'@EL‘15¥3<223> Phosphorothloate | i nkage <220> <221>

n1sc _feature <222> (2) ..(2) <223> 5-nethyl nodified

t03|n <220> <221> m sc feature <222> (14

2. T0E 1Pt B3600g Cegongte Adat FREE TRALCYheseriBe L gloonudieotide
has a t&tallof 16 3¢ nficdatides LA Aketedtie)analof 1s) ard 23 dpried¥he following
(ako&%gggggd nucl eotide <400> 27 accgcgtgcg accctc 16

<210> 28 <211> 16<212> DNA <213> Artificial <220>

<223> Synthetic oligonucl eotide <220> <221>

5-Meci ¢ A 88k 1lag 522250 6103 (SEQ)IDFRR 3. 5- met hyl nodi fi ed
LNA cytosi ne <220> <221> m sc_feature <222> (2) ..(2)
<223> LNA nodi fi ed nucl eoti de

23. The method according to any one of the claims 20-22, wherein all LNA nucleotide

analogues are B-D-oxy-LNA.

24. The method according to any one of the claims 20-23, wherein the LNA oligonucleotide is
a compound selected from the group consisting of SEQ ID NOS. 2, 3,4, 5,6, 7, 8, 9, and 10.

25. The method according to claim 24, wherein the LNA oligonucleotide is the compound with
SEQ ID NO. 2,

26. The method according to any one of claims 20-25, wherein the cancer disease is selected
from the group consisting of acute myelocytic leukemia, diffuse B-cell lymphoma, acute
lymphocytic leukemia, hepatic cancer, renal cancer, urinary tract cancer, and colorectal

cancer.
27. A kit comprising

(a) a first component containing one or more injectable solution doses of an LNA

oligonucleotide as defined in any one of claims 1-2, and

(b) a second component containing one or more injectable solutions of one or more taxane

compounds; and

wherein the weight ratio between the at least one taxane compound in one solution of the
second component and the at least one LNA oligonucleotide in one solution dose of the first
component is in the range of 50:1 to 1:25, and/or
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<220> <221> m sc_feature <222> (3) ..(3) <223>
5-nmet hyl nodified LNA cytosine <220> <221>
wWOoR®e/055at ure <222> (4) ..(5) <223> LNA nodi f i BGI/DK2005/000719
nucl eoti de <220> <221> m sc_feature <222> (4) ..(12)
<223> Phosphorot hi oate |inkagg,<220> <221>
m sc_feature <222> (13) ..(13) <223> 5-nethyl nodified
LNA cytosi ne <220> <221> misc_feature <222> (14)
wherein (hiebnjecERB>sdlkANNDeRS dfete D bimtnudeotictddrmp2i8e a buffer for keeping
the pR S Bl /GR th32n3hisedkdie 3 <213>
P B he °§%§8§§'<%?£§%é§ﬁt“ﬁ§?'f %&%W%t'ééfn%% 76d0 P
sequence <400> 29 aaggaccacc gcatctctac a 21 <210> 30
28. T"fe?ﬂiﬂacczg?diﬂd%c@mz?&dt{%?et _ C;p{\mei ihjectadle %ﬁ%igﬁ dg%é%?f an LNA
- . n ot i de.sequence <400> ccaagtc
olioorD¥BEHE e PP ol RSB BT B e 5] 18 0650 35y pRpSLBRELIS 1.
Artificial <220> <223> Synthetic oligonucl eotide
29. AXRGYRDESIng400> 31 cgaggctgge ttcatccact gcc 23 <210>
32 <211> 21 <212> DNA <213> Artificial <220> <223>
Synt hetic oligonucl eoti de sequence <400> 32 catgtgtgtg
(a) a Gy agopdreat acidiningd BOtNADligedukiolde s2damhePNam2didof the claims
1-2 i ¥olid fdrid alhg<220> <223> Synthetic ol i gonucl eoti de
sequence <300> 33 gccggttcag gtactcagtc a 21 <210> 34
<211> 23 <212> DNA <213> Artificial <220> <223>

(b) a Sytohdnedrhporfaint BEHILIRING QblieorSLEHRP SOLTGP TR oF tIh ARG of
said Lﬁﬂ%"ﬁ&&%‘% e%tict:ig.t 23

30. The kit according to any one of the claims 27-29, wherein the LNA oligonucleotide has a
total of 16-20 nucleotides/LNA nucleotide analogues and comprises the following

(sub)sequence:

5'-MC, T " CrAastsCsCsastsgsgs T CLAGyC-37 (SEQ ID NO. 1).



