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During mtosis a mcrotubul e-based spindl e apparat us hi4gs dls%@@£Ute t he
duplicated J chronosones equally to the daughter cell el ated
notor proteins are part of the forces which are required for spindle
assenbg¥ ﬁg@ onosone segregation. The formation of a bl@flar mtotic
spi ndl d¥PRAP the activity of hbny different 15 MEUEPIPK7SARs. One
human ki nesin-related notor protein is human eg5, which interacts with the
m t ot | Oeseriptimsones and has been shown to be essential for bipolar spindle
formation (Blangy et at., Cell (1995) 83, 1159). Mcroinjection of

speci fic anti-human-eg5 anti bodi es bl ocks centrosonme mgration and causes
cel | s tQligancelsbtides for trasinhibitdd dimahley egBsgirbédivd y to bl ock bi pol ar spindl e
formati on would be the inhibition of egb expression. One way to
specifically inhibit egb expression is by the use of antisense

ol i gonucl eoti des, which can be optionally nodified in order to inprove
their ro erties (E. Unlmann and A Peynman, Chem cal Reviews 90, 543
(1990) aﬁeser)tgm\éﬁmapn fqiﬁMEeﬁnmgenucae@)de ova derévative thergoiwhickbasdes ar e
though qﬂﬂﬁ

degr adtaat%éggagegtﬁé? cg%%%ﬁd I nﬂﬁﬁﬁ#% &Eogt%écldngs@]ntnﬁesﬁé& The

pr eseneNredembiman ggbar @euumnt tmlrmgbaw@f eutd the imverdgiod éurtheatrelatest toar eof |

whi ch encodi ng sequence - preferably
human 3@“@@52%5 gﬁ%tr?ﬁ %@ﬁelrotst n@gﬁe ugg ersp snodi um f al ci parum ,
(nﬁOarla) The ollgonucleotlde preferably corresponds to 8 to 100

2§°L§°Pg‘*ﬁ§t@?§°ﬁ%§ﬁ%@%ﬁ Bl 5P sbpaluis hoba sy o doa duPREo! bi nas
|

t 0 ‘sai dhrontpsones eqdhiiy vty dsu defls "RihESIA- r@fatéchﬁuo&ﬁ r@teﬂ{s%rep afhe human
egs segp%ce has heen reporte Sl apgy et al Cell (1995) 83, '1159). SEQ
I D NO [GRsviich are raguied !ﬂf %E"E%a%*?ﬁ!a Wsngicheomesrive segwgatign.  SEQ | D

No. ; 21‘hllfdm$atﬁ:h SOEAFPLIBY &mbné’ba«ﬁmédhmé@{r@ R EDanry 8 ce. 5
ferably, the oligonucleotide has a sequence that co ¥espon s to a part

of 3 Mierreteins. Euginae kinggissreiated matemproteimisdhiman agﬁtt&hlch par um eg5s.
The phias@cts Witk fRSA &fts?érﬁmssﬁf%e%nhft%ts B é%@ﬁﬁ] 6%1%’&&%%8{
of a nuc

ol i gonucl eotide 1s enentary to a part gic aci g sequence t hat
encodebipelgs spindie fog@ﬁgon (Blaognet aimQMN)ﬁaaﬁl) 8% drigbpMicedinjestiont dfe

oligon éfﬁﬁg ﬁt?h&rﬂaﬂ%ﬁb@tnﬁ%dfe@ﬁ&kﬁ%ehﬂ))s&ﬂémgﬁ‘agﬁft%g@asaélseq cellst th e egs.

encodlng nuc el c acl y'it 1sca

ol i gonawestdnimitesis. Therefore, in a preferred enbodi nent of the invention

t ol i gonucl eotide is an antisense oligonucleotide. In another preferred
odinent of the invention the oligonucleotide is a ribozyme. A ribozyne

| s a cAnether possnb:hﬂydo olcmmunadzér spindlb felneiopswotiilbe the aitatsiadnh ¥i &g ri bozyne

I's sel g%rggagrrt 061119 way% spgc:P ically inhibit eg5 expression is by the use of antisense
- oligonucleotides, which can be optionally modified i in order to improve their
properties (E. Uhlmann and A. Peyman, Chemical Reviews 90, 543 (1990);
25  S. Agrawal, TIBTECH 1996, 376). Antisense oligonucleotides are thought to bind to
specific sequences of the mRNA, resulting in degradation of the mRNA and/or

inhibition of protein synthesis.

The present invention provides an oligonucleotide or a derivative thereof, which
30 corresponds to a part of the eg5 encoding sequence - preferably human eg5 or a

pathogen organism's eg5, e.g. Plasmodium falciparum (malaria). The

oligonucleotide preferably corresponds to 8 to 100 nucleotides, particularly

preferably 8 to 20 nuclectides of the eg5 sequence. The oligonucieotide or derivative



i e A IS

hanmer head ri bozymes (Vaish et al., Nucleic Acids Res. é??@%y?ﬁm 5237). An
ol i gonucl eoti de according to the invention binds to a 5 e egh NMRNA
which - is appropriate for hybridization and inhibits formation of the eg5
protein. 20 A igonucl eoti des.which are appropriate for binding to eg5 nRNA
and inhibit expression are e.g. di rgct ed against the translational starter
region of eg5. The part of the eg5 encoding nucleic acid sequence

cor r espgbaw@oh inds te said saqugper end dhikdis theformation gf heoégBprogeiniThe 11, 12, 13,

14, 15, \ . of,i , ols r , the
ol i gonul?: eac‘)? %ésesé‘glf?i%p%%’ s&{noééoﬁgé\gqlﬁhlﬁ gtfg'l’ g%ﬁéﬁg%%@ esﬁ%@' %gld/
nucl eotIDd@.:&0 givesgh exampli foga sequemeevhidih eneddeschurasn egb.i gonucl eot i de

di t ' ti h I t h of (1 Oner), 11 (11 , 12
( Loner ) SEQB AT Ui A Sctdie Tot BREhnarElm oA RG bisotiotB rmor ) | 18
(18mer) or 19 (19mer) nucleotides. 30 In a preferred enbodi nent of the
i ti t | i g | eot | h I th of 12 19 | eoti des; h
o1 | qonUePIEsEPace, GRNIFSPIS i SoMERE0 e GrrepRRNLIpRAREST 84 Danuary
2004 3 rRERit Beitihidh e%ﬂés@dﬂ%@e%ésﬁg’iagrﬂﬂ@is é:(gﬁ%&%ugpgﬁﬁeﬁﬁ% D NO. 5,

SEQ 1D NO. 6, SEQ D NO 7, SEQ I _ of a part thereof,
wher ei nCeiesRqndgde” meags thattrebasgesenseatthepligopucienitiBsISAT GACGGAATTC- 3'

No. 5 St I RAt R tdeke S Senes IR B S D o 4
3" 1GTTARNECATRNAY and3hezfute @liowa TheootiyonsEgotide NChytFidiZ! to TBINGEGAGEACC- 5

5' - CCAW » 3 R A A-5' - 5 Al TGACGG 3'

10 sQ FRRGT: 3 ek vdohda dlsielo asticiia B ad cabetiaho0560 .

3 -*CCG@ﬁmﬁlm'C@";Tﬁérefﬁﬁé}llmﬁﬁfféd%r{lbﬁﬁfﬁermi\ﬁe imerx;&bn,lﬂﬁéGCGlCGGl IT;15 ;

5 -TT ‘.15 \er tticul ar. refera t ol i gonucl eotide is
nodi f%%@%ﬁ% 1B &0 ﬁ%@&f@"”ﬁ’ﬁ?ﬁ%‘%{tlﬁ@g? r Q.rngﬂe‘gﬁﬂ@ogt"i‘)e’]tﬁ rease its
Pl it pipndpeiars tigebos U e it
nRalﬁ, d’i’q‘iﬁr’]ﬁcgﬂﬂ%ﬁ "ﬁ“é"ﬁ%’ﬁ?ﬁ@?iﬂﬂ%"’em igrselpotegk fomabe prRURPlor e, the

pr esenthanitieea Hbbzanes {Paish CEhRLUIATCISE AdsOheS] 10SE) 8. 58§ Wi ch has a
particul ar sequence as outlined above and which has in addition one or nore

chemi cal nodifications in conparison to a "natural”™ DNA, which is conposed

of the f | RGPSl [ + .
13-D 2"5'32“3?;"?%"582%@ %‘eaﬁggg%ﬁgén)?s&iene ( ghgﬁﬁgg‘%ﬂé{f&e}e%&@hﬁ %“sce ,

deoxy cy¢ PEPIRErigefopbyhridlizatiop angliphibitsiteswoation of the egfdprotsind di ne (t hymine +
B- Bo2" iRfonubBARE which & a¥b@priate for binding to eg5 mRNA and inhibit

expression are e.g. directed against the translational starter region of eg5s.

The part of the eg5 encoding nucleic acid sequence corresponding to the
oligonucieotide has a length of 8, 9, 10, 11, 12, 13, 14, 15, 16, 17, 18, 19, 20 or
25  more nucleotides, and, preferably, the oligonucleotide corresponds to a length of 12 -~ -+
nucleotides or 19 nucleotides of an eg5 encoding sequence. Therefore, an
oligonucleotide according to the invention has a length of 10 (10mer), 11 (11mer),
12 (12mer), 13 (13mer), 14 (14mer), 15 (15mer), 16 (16mer), 17 (17mer), 18
(18mer) or 19 (19mer) nucleotides.
30
In a preferred embodiment of the invention, the oligonucleotide has a length of 12 or

19 nucleotides; such oligonucleotides might for example have one of the sequences



phosphodi est er internucl eosi de bridges. The oligonucl eiél\]des c?&g{mve one
or nore nodifications of the sane type and/or nodific ey di fferent
type; each type of nodification can be independently selected fromthe

ot her .types of nodifications known {o be used for nodifying

ol i gonucl eotides. 30 The invention afso relates to derivatives of the

ol i gonucl eoti des, for exanple their salts, in particular their

physi os@wawq 1, BER 4D 0.2 I19E0 IBHNQ.SB, HED IhNOD. &, SECEH NO. 5 8E€r ated salts

are e. P | s Sci e (1985) Mack
Publ i s %r%%ﬁa[) @Rfor%é@mm %«?é@i@ﬁég r%ﬁ?“@lﬁf % so relate to 35
nmodi fi edlendzmgonucl eotides which have one or nore nodifications (e.g. at
particul ar 14 January 2004 r 4 nuc|-eotide positions and/or at particular

i nt enuSEELEI . tir swwaﬁmmmm@ﬁmmes HCEGAQSCCATGACAGIWITTCHe- nucl ei ¢

gf: gzngégtu;fp”ogfgﬁmmlgr&sg COI’]SIAS}'[QI ?].C I?%AT&WQQQTCP%)S art or

consi s BRATGRGAGRCEATGAGEE-3

ol i gonsemmmfde.s; s\mmp@mmmatﬂ te' @T{km@smmw:@r mut ant forns of a

nor mal g LAk 1%% el e ts of human eg5 (e.g. with
respect to u* - %?}\@TA& 5I I e?’es an%%%{;&huﬁﬁlgrs]ts of Pl asnodi um

fal ci p&F ?e@tﬁe%@ FESHAE: PAGYBCCATCACEGY). 10 Exanpl es of

chefi cSEQiDALD] T:a8' 1 AGTFAGCGCAROGIS' ! 0s5tBeGakBIdoAtGresson and are descri bed,

for ex Reviews 90 (1990) r ;
543 an EaF’r ot%(r:]%:%s (#&e@eeg‘ﬁ%(gb%bt | %@@%ﬁ@%@ﬁ@%g Synt hesi s( and :
Pr oper BEEIDNOSY; &f%‘i@cﬁﬁ GATAS)t | 62T TAGCHACEAEE3'S. Agrawal , Ed, Humana

Press, Tot owa, USA 1993 and S. T. Crooke, F. Bennet, Ann. Rev. Pharmacol
Toxicol. 36 (1996) 107 15 129; J. Hunzi ker and C. Leuman (1995) IVbd Synt .

Met hod r a C n to natural -
h](i)gs]phg rff’é&aﬂ%ém{g b ‘ﬁ' ﬁgg?li'%gm%ng Qgs [gdin 06%96)391"115"6’%’@ ‘tﬁnl t and/or a

nat ur apropmﬂlemmgim bedee t¢ idestsedls @ERGINGE 0 NOYEASES 6 tolriaKs iDRIsisiam be

nodi figd or re ced QEB_ tivel An ol i gonucl eotide 20 according to the

i nvent fORUGEES av%'"&q'f(g"%ﬁ ity to-A pomRlemgniansiegS eaeadingndi f i cation i s

| ocat eduelbiceadiye.g.aHRNA, RhisGRIericciRt Rlast M5 RBIAbLGSARE bridge and/or  at a
particular f3-D-2"-deoxyribose unit and/or at a particular natural

nucl eosi de base position in conparison.to an oligonucl eotide of the sanme

se.gmenwﬁemr@hmespre@@mﬁ@@ﬁ.oﬁfpr@@tréﬁiﬁ}ezéi@é\to 4R ofi génmngb %vmémﬁ?é gvention

relates to an oligonucl eotide which conprises on re nodifications
and whBRRICHIaE SeHUSASE a5 @&Hn%ab@a mbwbunbénamwa@@m@@oe@lot*mne a) the

r epl acgh@ftcaPodifRRRSRNAYoRisoh & ﬁr“H%LQDEM?meEqQSOJnBSQédagf‘ @b the 3
“natural” nucleosides deoxyédenosine (adenine + B-D-2"-deoxyribose),
- deoxyguanosine (guanine + B-D-2"-deoxyribose), deoxycytidine (cytosine +

25 B-D-2’-deoxyribose) and thymidine (thymine + B-D-2’-deoxyribose ) linked via
phosphicdiester internucieoside bridges. The oligonucleotides can have one or more
modifications of the same type and/or modifications of a different type; each type of
modification can be inde'pendently selected from the other types of modifications
known to be used for modifying oligonucleotides.

30
The invention aiso relates to derivatives of the oligonucleotides, for example their
salts, in particular their physiologically tolerated salts. Salts and physiologically
tolerated salts are e.g. described in Remingtons Pharmaceuticals Science (1985)
Mack Publishing Company, Easton, PA (page 1418). Derivatives also relate to

35 modified oligonucleotides which have one or more modifications (e.qg. at particular



and/or the 5 -end of a nucleoside by a nodified internuycl.eosid I dge, 30
b) the replacenent of a phosphodi ester bridge |ocated i%J?W5"%§qﬂgnd/or t he
5'- end of a nucl eoside by a dephospho bridge, c) the replacenent of a
sugar, phosphate unit fromthe sugar phosphate backbone by another unit, 14
January 2004 5 d) the replacenent of a f3-D-2'-deoxyribose unit by a

nodi fied sugar unjt, e),the repl acement of a natural nucleosLde'base by a
o £ 1 e pere Shauor S der o SR ugtRosbie InisagerelubeUFBOLE o

i nf | ueanategs (@ gPpsipamidestudidic hbiRls (PNASD PHESSI&ToesterNuddieagigli ugation to
a2'5 d’lagl d oéw&e\)ny[ate or a derivative thereof, optionally via an
appr opfTEPNAS 7 RMENARHOigonupleotide slimesas 0.congisting of a énda 5 - 5"

i nver sj ¥ -W/ ; ' | ' 10 More
det ai | le:?A 'é{géarﬁrgﬁg%ﬁﬁ"s(}lf t hﬂﬁg\rﬁ%gg‘? Pﬁo%}} ﬁ%@{){@%ﬁ@ftﬂgﬁﬁgﬁggﬁg eotide are
a) ?heolggnusiesiidas whichcaiiespond t alisles andioemptanit farsisdef conordud of ocat ed at

the 3': / 5 ' di.fied inte si de
br dge" e it ate 88 nflor iy BF v 6ot MipuBhas iy SERLE
sel ect &D.120p angd hadlsidsoand/bi matants ofPlaspbdivatizidiparaireegs\@.& withaspher ari dat e,
boranoR¥§EFh§%Q g?fsphate 15 (C1-C21)- O al kyl ester
phosphat - ( -Eﬁ “aryl-((d-C21) -Oal kyl]ester, (Cl-C8)-
al kyl - phosphonat e and/ or (C6-Cl12)aryl phosphonate bridges and (C7-Cl12)- -
hydr oxynet hyl -aryl (e.g. disclosed in WO 95/01363), wherein (C6-Cl2)-aryl,
(38 & EEmalesiot chamycas Riolieaiogs Sieknowgriodha skijed Bponnceareby hal ogen
al kyl , desdeibisi, foRiekAMp, in EYBRfari{shdA. &n ' ndently
of ,each othegi hydropen (A -C18)-al kyl , Cgﬁéggﬁﬁggﬁ%ﬁéﬁgngQQﬂﬂ
( 06-.£1243 ang"Protacaisfor Gligpnuclpetidesragist énaim”cﬁ;@mes@mnmomn@ & preferably
( CL- CAbyathbyis aABG Rl 9&%&5 ! ith the
nitr oge% at om car rr&[%tg%mem J%f S’E éﬁ%@%@r@dﬂ%%%seﬁgyﬁ$ﬂs I ng which
can ad#993 and bl T, Coakein Bernet,tAme. Reyvt Bhamanol.fTawdind.[86 966100, S and N,
b) 4+¢ he p ' ' [ ] |l qc ggﬂa he 3"- and/or the
5' 1-é'end'l% ' Jé%gﬁ EE%’?‘E? bgng‘gﬁggﬁ%@%‘g&é&"&@ggmgﬁﬁ% 611J7|tfi dges are
descri bed, 30 for exanple, in Uhlmann, E. and Peyman, A. in "Methods in
Mol ecu ' " ol., 20, "Pr ols for i gonucl eati des,and Anal ogs",
S agr EOLe RS comptitson S batEH TR B phet Shadics €PN GRS 0058 bepr o S5,
355f f ) a Brb& eleoxpritbaphadizng/dird dgardl autlebsias daBk gadenine, guanine,
cytosine, thymine) can be modified or replaced, 'respectively. An oligonucleotide
20  according to the invention can have one or more modifications, wherein each
modification is located at a particular phosphodiester internucleoside bridge and/or”
at a particular B-D-2°-deoxyribose unit and/or at a particular natural nucieoside base
(?mﬂmhmmmﬂmmmwmmmwmdmmmw%wwwmmMs
composed of natural DNA,
25
For example, the invention relates to an oligonucleotide which comprises one or
more modifications and wherein each modification is independently selected from:
a) the replacement of a phosphodiester internucleoside bridge located at the 3°-
and/or the 5™-end of a nucleoside by a modified internucleoside bridge,
30 b) the replacement of a phosphodiester bridge located at the 3°- and/or the 5°-
end of a nucleoside by a dephospho bridge,
c) the replacement of a sugar phosphate unit from the sugar phosphate
backbone by another unit,



formacetal, 3'-thioformacetal, nethyl hydroxyl am ne,

nmet hyl enedi net hyl - hydrazo, d| nmet hyl enesuf f one and/ or ;Hg?m{ﬂryﬁqoo%p 5 ¢)
the replacement of a sugar phosphate unit (13-D-2'-deoxyribose and
phosphodi ester internucl eoside bridge together forma sugar phosphate unit)
from the sugar phosphate backbone (§ugar phosphat e backbone is conposed of
sugar phosphate units) by another unit, wherein the other unit is for

exanpl al)sui tllada k@la@emémiolf d mb-ﬂCHe@xymsehﬂilﬂ byoa derdiﬂeatsiugar umit,i gorer ( as

d bed, E P St t al. A R
5oy 5o rlATaS b rlnlr Skl oste Bl e ORISR RR e

uni t; g pol yeecesjufatdreioG m©|e@u(eﬂmleh)nﬂh@ﬁc@m\@rﬂrb@&né%f ggample in P. E
Ni el sen et al Bioconj. Chem 5 (1994) 3 and in EP 0672677 A2); that is

e.g. the 159ligpnuclentidles by a PNA backbone unit, e.g. by

2- agi t hyl ) d (" PHONA
2281 120, 8L KA gauch ©108SURGA AELRIAIMES: Sachua piel | ([PTOM) (o

2632- 2638 amwtlpﬂallapnaem:wawm&ahnl@haandi s e.g. the replacement by a PHONA

backboryg unighe i id{es S SOAASATENL Ok AR A E P o ooty 2

nodi fi ed sugar uni sugar

sel ect ed fr @inth® Gliganbokeetida- D- 2' - deoxyr| bose, L-2'-deoxyribose,

2' -F-2'-deoxyribose, 2'-O0(C -C6)-al kylribose, the preferred
2'-0(Cl-C6)-al kylri bose being 2'-Onethylribose, 2'-0 (C2-C6)-

al HBnylemalleﬁ eXdmilés for 68 cl&’érhmhl- folifiCatien ofadrkdligohubléﬁﬁde are

2' - NH2- d? |bose %2 i@‘ 3{; o-furanose, a-arabi nof uranose

2, 4-d] oxy aRhosphodiester infarpucleeside bydye @C?@é’s@r‘h%éd f or
exalnpl @nddt tﬁé%e%hﬁrof a}luclﬁ'@bld@flﬁm rr@élﬁred]rﬂt@n(dc%de Stitife) me%mh&pen chain

sugar anal ogs_ (described, for exanple, in Vandendriessche et al

Tet raré'ﬂ‘i’@ﬂedlg‘ ?fI'S‘g'S?S'?Q?Hijjg‘aiﬁ:lfpbﬁXWEWM%FOMWBOFOGW@%T@r| bed, f ﬁr
M A 76 30

?ég{'ﬁc&?&'ﬁﬁh%@dﬁﬁﬁaﬁ P@’f*ﬁ-e%%ﬁ?wgm atee%ﬁfﬂ'tﬁ’%ﬁﬁ%ﬁéqu Posehalsi de E)aste °

Rgﬂﬁag{?,ﬂ b %sg%iﬁ SR EEGenilirrgn) o alyesier, (C1-Cap o0
N2 d| rre si ne, douraC| I (hydr oxynet hyléuram |, '
B ani nURKERPSP T RRlPataC raaiRhsBPRPITCos PO (Grprggime,

hi

S o RGeS B E s BT S RICL BTN R 1

7- deaz aryl-aswli(€siCy)-ayl avediptionally/substititeBbg hhlkigeh Udligl, alkkoxy) @itay oot her
nodi fications pof natural nucl eosi de bases, (nodified nucl eoside bases are
e.g. d&¥e0Pf in EP 0 710 667 A2 and EP 0 680 969 A2): f) the conjugation

too8 MyReyIFE MY BN dr&fuhHéﬁlcﬁfa%n{l & BAAPShbE 5 dfigehMfc1-Crg)-alkyl,

i (Ce-C20)-aryl, (Ce-C14)-aryl-(C1-Cg)-alkyl, preferably hydrogen, (C1-Cg}-alkyl,

preferably (C1-C4)-alkyl and/or methoxyethyt,

or
R1 and Fl1 form, together with the nitrogen atom carrying themn, a 5- to 6-membered

25  heterocyclic ring which can additionally contain a further heteroatom from the group
O, Sand N,

b) the replacement of a phosphodiester bridge located at the 3°- and/or the

5’-end of a nucleoside by a dephospho bridge (dephospho bridges are described,
30 for example, in Uhimann, E. and Peyman, A. in "Methods in Molecular Biology”,

Vol. 20, "Protocols for Oligonucleotides and Analogs”, S. Agrawal, Ed., Humana



10 ol igonucl eotide, wherein the conjugation of the oli i to one
or nore nol ecules which (favorably) influence the proggg |§§?£¢ﬂfhe

ol i gonucl eotide (for exanple the ability of the oligonucleotide to
penetrate the cell nenbrane or to enter a cell, the stability toward

nucl eases, the affinity for an egb eﬁcoding target sequence, the

phar macoki netics of the oligonucleotide, the ability of an antisense 15

ol i gonualeeleﬂammntmz;é@hﬁmer aa,rmﬁfﬁt),éuvleeremra dgpticsphd ritie ivior @mﬁpleegt : de
Fespect, artack the.egb encoding target sequence, e.g. the ability
o i ndolfaderf A5 tidiEmmadta) ﬁ'ﬁmvﬂw@wﬁq%nammﬁpﬁafqregm Vi di zes with
the eghyeirazy]idigethglenetulichRURINGR) silyngeupi N exanpl es for nol ecul es that can
be conjugated to an oligonucl eotide are polylysine, intercalating agents

such as pyrene, acridine, 20 phenazine or phenanthridine, fluorescent

“agemnt s guch pe réﬁla\%rﬁérﬁ‘i‘jf'&s@h?ﬁﬁb%dﬂé@ﬂnit gge%%%_a@&ogé oral en or

azi doproflavin, |ipophilic noleculés such
as 1, 2-Rhosehadiester interpuglegside dridge tegethardorsn atsugsr pivedpirateeunit) from

t est ost i ' ' ] - _Q ' ]l ene glycol,
or of or oy vGat AERRGLABINS Tkl PRbibrizte BRAbondl kBB IR D

t ri et hyphesphateynits) bg apbibiep hait,evhdrendbe biHee nait i for ekamplesqlitabl)to

(C12-C "aeu kyl phosphate diesters and/or O CH2- CH(OH)- O (Cl12-C18) al kyl
t hese noleclil es can be conjugated at- the 5'-end and/or the 3'-end and/or

wi tioi n -t he sEphslincedgrivative™oligomee ¢ dssclBs® foNexamplel int 0 generate an
ol i gonucl eotd de.cop| te; .praocesses for_preparing an oligonucleotide
conj ugat e a%egkﬁﬁﬂﬁﬁgkgﬁ?'hé\’ -'Pﬁﬁ@sﬂ:é‘?%dﬁ(liﬁ’fgg)zﬁ@gbé%tr'ﬁﬁegj,tm or .30
exanpi e, in roibeamBsnt By a froTENETNG.detivatie@qit, Rev. 90 (1990) 543, M
Manoharan in "Antjsense Research and Applications”, Crooke and Lebl eu,

Eds., CRC padlyamidgduiclieis asid (RINVY) (agdancabed for exampdsineP.Eahliplem @t 0 552
766; 14 Janygfr @ / gt ' ' of'se L i goadenyl at e,
preferably thgﬁggﬁgﬁgﬁ isa(?ggﬁ)%lﬁﬂg?{ Eg{bgtgg?g? &%ﬁéﬁ%ﬂ:ﬁ%ﬁéﬁés -1 i nked
ol il§oadeny| &&RiageMenlrbyex BMNA backbbae usil, ¢.g0w 2-2nthoéthylglydines i adeny! at e,

2' 5" -linked st J t ' 5. 5 linked
hexaade nyl t gt @dgpﬁgﬁg }élc Filt ‘ﬁ%ﬁeﬁgﬁé%ﬁg %?/'pgiﬁeﬁémﬁ?@é{#e(% Sﬁ'ﬁ%e%%'pr Pat i ves

t her eof , wh&leyimansetal.5Angéwk@heml Ingdzdl dingl.85:(1906) 2634-2638 and o1 ERxanpl e
Cor dycepi n .3' - deoxyadenyl a erein _an exanple for an

apprgprgoat eoﬁi%%é%sr hlbgliﬁ%r'?ggtgnﬁfee??@%q%&& Eéﬁ%@&?ﬁ?"gﬂ@egnﬁb% of the
2'5" -linked oligoadenyl ate nust bear a phosphate, di phosphate or
tri-phosphat e resi due in i C ne or .nore Q en 10 atons can be repl aced

e _35 oSl ﬁlﬁ'eﬂiﬁ?memﬁg&ﬁ'%o HBCRRAP R, rﬁwdgle?rﬁs@_aﬁa% or

t hi ophesidhéihehé afddified] dugaPURR & ﬂbg@kalﬂﬁlg/daeét&?frbﬁfS-@dﬁﬁaéfe?t&#g-fz'-a 3 -3

and/or a 5 -5'" inversion at the 3'- and/or the 5 -end o

ol i gonuebeyriticde, Ladhdeexyribbbée, 2 iFypedaixyheys, 2aD-(03dCE)-AIRjlG:d, She<nown to the
15 ‘skill ed person and is described, for exanple, in M Koga et al., J. Og.

Chem plefetré@2LD-&75C0)- i b st befiif2 D ihdthyIAb &3 220L(Co-Cg)-
| alkenylribose, 2’-{0-(C1-Cg)-alkyl-O-(C1-Cg)-alky!jribose, 2-NHz-2’-deoxyribose,

25  P-D-xylo-furanose, a-arabinofuranose, 2,4-dideoxy-B-D-erythro-hexo-pyranose, and
carbocyclic (described, for example, in Froehler, J. Am. Chem. Soc. 114 (1992)
8320) and/or open-chain sugar analogs {(described, for example, in
Vandendriessche et al., Tetrahedron 49 (1993) 7223) and/or bicyclosugar analogs
(described, for example, in M. Tarkov et al., Helv. Chim. Acta 76 (1993) 481);

30
e) the replacement of a natural nucleoside base by a modified nucleoside base,

wherein the modified nucleoside base is for example selected from uracil,

yl, lipids such



The repl acenent of a sugar phosphate unit fromthe sug m backbone

by another unit, which can be e.g. a PNA backbone unit or a backbone
unit, is 20 preferably the replacenment of a nucleotide by e.g. a PNA unit
or a PHONA unit, which already conprises natural nucl eosi de bases and/ or
nmodi f i ed nucl eosi de bases, e.g. one7of the nodified nucl eosi de bases from

the group of uracil, hypoxanthine, 5-(hydroxy-nethyl)uracil,
N2- di Mgl ByxsHiRINESS dr&w&ﬁwmw Nz-cﬁméhwmgiﬂbhfiééu&oa?ddl;
5-am nodracil, pseudouracil, hydrouraci I’,. 5-fluorouracil, 25

5-fl uoﬁo@yﬂmﬁ@fh&@ﬂ@ﬁ“oﬁ@mwmﬂ sshfm#r@tr@e*yt%&w@urasﬂ - thssasidesine,
5-bro

> dear SpoioRLREDY, S PHOTOOARING SHEMiradt, STHBHOLIBSI, SRaaminshatne,
7- deaz 8-&apuiinei 2 sukstityad i7rdeazapuring prefedbily Z-daagas-sbstituted and{pr

nuckeo n EP 0 710
675 no - Srien yb el 5B 07 LT biRiRRGR, B fiafrdl pueRRgHp RESet.. o

descr i lpeddifiedEERicBosidR lﬁe&és&e elﬁDdés@r&ﬁad%sEﬁm 710EB70A2 6dd EFS) 68 0 593 901,
VO 95/%%§6 EP 0 672 677 A2, EP O 739 898 A2 and EP 0 552 766 are hereby
I ncorp ' by ref erence. 14 January 2004 9 In a special enbodi nent of the

i nvention, one or nore phosphodi ester i nt er nucl eosi de brldges within the
ollgonucleotlde sequence are, nodifi.ed; preferabl one or

phosphdti esté conjugationde dgaplgsulswhigh inflypacesthesraperes gt B’ﬁos phor ot hi oat e
| NH@r NYEhEATISRIdY %ﬁ%‘in féRMjuddin of MAbidoriRRIBAL BABRe of Mofd Nucl eosi de

bri dges, ~preferably y a-hydroxXybenzyl phosphonate bridges in which the

benzyl fm'@@tﬁ% yhpﬂ*‘e@@@&@)‘?*y) intiwsncerthe propestiep of ghepligpaycleotider(fofl | hal ogen.
I W@&pgﬁl‘&{ {
[ gt 2r nucflll ﬁl? % At cﬂg‘?éb%&‘&% @?%r%?mﬁ%{sﬂg h%ngﬁﬁag%ng%rga e]p teerrabl y, the

i nvent iaoselly é‘ieastabllltydownrdlmimalaysnthelafbmﬂ}df@r an eghiericodingttatgel phosphodi est er

i nt t
(phospRengeTS InebhaREReRBudR s e FoghRic ol he'shifly P aRBR R, °01
a1 od Lt pat L euiar h m“'*ﬁ?f%’?‘tgj’if‘e?‘fz‘“g°“"é@?m” et de i ch
conpr | SespacivEiip afitiCle <t aRoRe Bfbet Sefyibe B s PhES S Birdtos T,

anot herandfdrae icedsstnigachiemethe olijoriltedtiediybridizes o the egd reacmmg efrgeties
(B-D-2' -deoxyri bgse and/ orlngl eosi de bas%ﬂg thin the oligonucleotide

sequen&gaueRce)heeingxamp rpplecyigs thag e CRIBYSAPHIRAT i s substi tut ed
by 2’ @hg&ué@tﬁieké#b POIRAES intBFcalgihgRigenkysubir 48 thé"efdnbme and/or the

nucl eosi de base is substituted by 20 8-azapurine, 7-deaza-7-substituted
puPne p&ﬁaﬂanewe@aﬁantbr@ueeféqqra%%t BQ?"tﬁéUCb &ﬁrf‘uﬁéescﬁlﬁ'eﬁﬁ%ﬁ""%m ne) .

il codSbls B dRHiEn arEaPI VR ARG EES R ap G Fabh s 10
., alkyt, lipids such as 1,2-dihexadecyl- rac-glycerol, steroids such as cholesterol or
" testosterone, vitamins such as vitamin E, poly- or oligoethylene glycol, preferably
linked to the oligonucleotide via a phosphate group {(e.g. triethylene glycol

25 phosphate, hexaethylene glycol phosphate), (C12-C1g)-atkyl phosphate diesters

and/or O-CH>-CH(OH)-O-{C12-C1g)alkyl, these molecules can be conjugated at the

5-end and/or the 3'-end and/or within the sequence, e.g. to a nucleoside base in
order to generate an oligonucleotide conjugate; processes for preparing an
oligonucleotide conjugate are known to the skilled person and are described, for

30 example, in Uhlmann, E. & Peyman, A., Chem. Rev. 90 (1990) 543, M. Manoharan
in "Antisense Research and Applications”, Crooke and Lebleu, Eds., CRC Press,
Boca Raton, 1993, Chapter 17, p. 303ff. and EP-A 0 552 766;



an ol igonucl eotide which conprises in addition at Ieasq q Q%Eih_type of
nodi fication. 25 I n another special enbodi nent of the |nven | one or
nore sugar phosphate units fromthe sugar phosphate backbone are repl aced
by PNA backbone units, preferably by 2-am noethyiglycine units. Preferably
t he sugar phosphate units which are replaced are connected together at

| east to a certain extent. Preferably, the 30 invention relates to an
oligonucleotide in which not all sugar phosphate units are wunifornly

i R L by

c h| mer ilioke molenulel whetairethe 2 5r-lldmrqﬂlgeadanylaml i$ txmerxgmp:dmseleoﬁetjlfrtgn ex arrpl es

of 14. l. at 0SS bl e: NA,  PNA- DNA,

W’Pmé@ﬁ&%aﬁ&% éﬁ%&tlﬁﬁﬁaﬁﬂﬁléﬁﬁsém& BK‘%VA ar abl e

pat Eer finkewbéxhadeayiate sir 2152 likiesd hdptarderylate ntsledies Qméﬁ\ﬁ.ﬂw@fs DNA parts

and P rts PHONADNA-
H%Béma%m%@moaﬁﬁme e Heiis Il XaIDIe GraYRaPin on of

cour se (2'sCinkears’ @eﬁﬂ}:ﬁm&me)@wrmémﬁgaﬁ Bk&RpIithi @ﬁ ﬁﬁﬁroaﬁéiérndrdek% DNA
part(s), and PNA part ( séeare ossr . Preferably the

i nvent |t"('ﬁihY'8P%QEf§°‘(%‘%‘Hh%ﬂeﬂbmr%@tqfd 2xﬁhllelfedc@r@padgreéatenna%tdrerar on at
| east odi ment of
tho. i nodnicepnete, HMEpMal ch ipHiaphats redilubi ARl e RRGITBERCT o ot
i t305 a&mw@nae(remgc 8)tk by pulfuicatomhse whprein theemlb,stmltrombya plydsphatesi due, a
triet h)blr?r%prﬂ:ls}ﬁﬁ? %ﬁ“g Péfeﬁe@ea?ﬂxet hyl ene gl ycol residue -- these

era Rhect ed [ [ [

reS|dues are pre 0 the oligonucl eotide via a phosphate
grQu Preferably, the invention relates to an oligonucleotide in whi ch

not bo . are nrfor Lfie ny, t he
i nvent }hg g’]%a'bﬁgdﬁ}(g'og 8(5):? %oar{{ﬁjé?re%ﬁ Pﬁy %léﬁr%g saé'@?‘? ntﬁﬁ on at
| east cohmeomrigenucrppedemrrmdnftheayp@ot cHerrhmaarnﬁeamdlsdtwﬁ .ekila@dhrt%me of the

nyent i artj.cul ar itions within 0|g clepgtide sequence are
o égﬂ‘("g é°5£r"l4 '§|JP§°f f‘?feed‘amﬁ%dﬂ%r@?ﬂ% Rzéfgv%'%l modi i ed
ol i gonytdeY 3787 SERIE4EY 698 AAGEP 050wk, nodi f i ed oI I gonucl eot i des in sone
docunents. Wthin the sequence a nodification can be |ocated at par ticul ar

positions (at particular nucleotides, at particul ar nucl eosi des,

part i cuhirePlHELRBAI Siea R DhodbhaAR ritHiAthd & r%%%@%bg)%fc Jﬂ:,ge;%) 25 1In

a particul ar enbodi ment of ‘the invention, a part

ol i gon@BP@@f Haib which gae barea Q)?Wnbi}&?kb@ﬂe aoit oy adieNSfbackbope osjtHedi est er
o e brteghy Wi et 6 aLEDRIIRY B A9 s B MIAONIUALT 01,
i nvent mhﬁifﬁﬁdt&!m@m&eh naturgmumﬁmm biases amrd/m‘rmadl&ed nuylenandef ied to a
certai Bagxd @M -one of the modified nucleoside bases from the group of uracil,
.. hypoxanthine, 5-(hydroxy-methyl)uracil, Na-dimethy[guanosine, pseudouracil,
5-(thydroxymethyl)uracil, S?aminouracil, pseudouracil, dihydrouracil, 5-fluorouracil,

26  5-fluorocytosine, 5-chlorouracil, 5-chlorocytosine, 5-bromouracil, 5-bromocytosine,
2,4-diamino-purine, 8-azapurine, a substituted 7-deazapurine, preferably 7-deaza-7-
substituted and/or 7-deaza-8-substituted purine or other modifications of a natural
nucleoside base (modified nucleotide bases are e.g. described in EP 0 710 667 A2
and EP 0 680 969 A2).

30
The oligonucleotide modifications described in EP 0 710 667 A2, EP 0 680 969 A2,

EP 0 464 638, EP 0 593 901, WO 95/01363, EP 0 672 677 A2, EP 0 739 898 A2

and EP 0 552 766 are hereby incorporated by reference.



30 In particular the invention relates to an oligonucl$%t|de wherein 1 to 5
terminal nucleotide units at the 5 -end and/or at thel%J9aiRl 2% prot ect ed
by nodi fying internucleoside bridges |ocated at the 5 - and/or the 3 -end
of the corresponding 14 January 2004,11 nucl eosi de, preferably by
replacenent of the phosphodi ester %ernucle05|de bri dges by
phosphor ot hi oate bri dges and/or a- hydroxybenzyl phosphonat e bridges. Very
particularly preferably the 1 to 5 termnal nucleotide units at the 3' -end

P ocat ot dspIRaHanegliidiy 8f et WriShohe r R PhFbHMIGEd ' Focl cost deas
Opt i onHiteruclenside hrigdgss Mhmthalohgm;.mllmnidedaequemd:e(sja?tmbdﬁﬁe& remlal sty tge
ollgon [ ot nod, fi i nt er nucl eosi de )
bri dgeg {a Ho‘ilg pﬂpggﬁd&%ﬂg} (:W% 't?; 9%%"‘"&@?'%958& respondi ng 7
nuch eophdsphopthicata intgrnutlbesidk mages:hﬁ@'br ﬁrﬁ mpzyauvp;tmryspﬁ@n@tdgl ti Ona: Cos

er nor e e invention relates to

nodi fications at 3)@9 postlons 10 Furt

an ol i E@WGHF@B?'FB "REe? AR %@bYEﬁgthﬂﬁ@YbﬁﬂéY'mpSPWatﬁbﬂﬂgﬂﬁ inucl eosi de
and/ or | he 3'-end of
D s paien o BEEY Lo S (HolAaty sPodia ol Wi P el ifbood ™Y, ¥

cyt osi rﬂeﬂ" GH'&’BPSP“QfﬁV\fﬁai%P"Q@mJClﬁmide,l aibphqaphbdleatﬂryntbmuctepbﬂeerrent of the

15 ph t h th t
o Sgi?ﬁ?ﬂ b BY HESORRGMIRG. Hefiraty e ifNedpf iBaR o B 5
erﬂ lmiﬁ@ddmwh@h riahall |phumﬁodms*¢mnmnailedsllﬁé)bﬁcégmfdré@zﬁddiﬁiedlnl Ejsbat
th ol i,gonuc eot e.are protecte
m)Sh f y%‘"rilI &W ("gﬁ]ﬁgéh%@g\ Igpte g‘?q? bgqu\gegtgé )- (F;r the 3'- e%d
of *t hePraferabhpahiiaston® uaémoeledﬁdanﬁdg@ﬁag ardll'f@reﬁﬂﬁjvbé'o? Fcfidafiae br One
e and/or an internucleoside bridge |ocated at

![ Egegnaé}?gﬁqﬂéjd 2 eBgH hfaﬂi'?fg'nﬁ%@f%ﬂa&%g iaRn sligonuslestide whichi he 3" - end of

thi s pysrapiisésia am&ioﬁtmuébestbﬁerm@rt%@efnﬁéduTésndH' nciple of partially
nmogdi fi ed ol igonucleotides is described e.g. in A Peyman, E. Uhl mann,

Biol. Chem Hoppe-Seyler, 377 (1996) 67- 70 and in EP 0 653 439. These_
docunem sncthiér. éﬁb@ém%ﬁﬁﬁmr&}ﬁ@mw%ﬁ&{ %ﬁﬁ%?‘gnoréﬁnéfc@o&d‘égse 1-5 term nal

nucl eotide units at the 5 -end/or an are protected, e.g. the
phosph%Pe?stftqoxvm@e:ﬂnd/wqﬂ%osmmw:tbaammnumo@e-smdnw the 5' -end

BLots Bﬁ%@g?ﬁgggwgﬁ?@?nucPeogls_gg&%’ O&"b%@g%# EY %‘38 gfel?@?lé}slr y at |east
one | nﬁ@&ﬁapl’qf?ﬁblﬂ Wae0~matﬂthbsseiandkmr thmmlnceled:sndeba%tsesubsmeted) byposi tion
2o st oAbt pBFh By TSt SRR S0y 12
(purine: adening, guanine). Preferably, the invention relates to an oligonucleotide in
which not all nucleosides are modified uniformly. Preferably the invention refates io
\ an oligonucleotide which comprises in addition at least one other type of
modification.
25
In another special embodiment of the invention, one or more sugar phosphate units
from the sugar phosphate backbone are replaced by PNA backbone units,
preferably by 2-aminoethylglycine units. Preferably the sugar phosphate units which
are replaced are connected together at least to a certain extent. Preferably, the
30 invention relates to an oligonuclectide in which not all sugar phosphate units are
uniformly replaced. In particular the invention relates to chimeric oligonucleotides,
e.g. composed of one or more PNA parts and one or more DNA parts. For such

chimeric oligonucleotides, for exampte the following non-limiting examples of



for exanple by (a) phosphorothioate internucl eoside brj g e(s rtially
m)dlflegp olléoguélgotldes exhibit particularly advantg gﬁﬁ@ £ erties,;
for exanple they exhibit a particularly high degree of nuclease_stablllty
in association with mniml nodifi ion. They also have a significantly
reduced propensity for non-antisense 5 effects which are often associ ated
with the use of all-phosphorothioate oligonucleotides (Stein and Krieg
( 1994) Mstificatina patiens asjevoswbleewA PV PHIA-DNABINA-PRIA-DNAg8NAe! eot i des

al *0_ SRR, Biek ANABNIPRA PRABNERadbl EORBRIIOLIARL S55ud® The

i nvention relates in. artlcu ar to
ol i gonb@l%ﬁb&ﬁa@fCM@WWN@DU@@COH@E@&&BfIl&mphtts antEPISoNA paé)e.d2: SEQ ID

17 SEYF BB RHONA A TNA RRERA DitRyerONATT, il i &5? '5c

RHONK TDNACPRONA DNA' IR atitioR of coliteA C'G T*C* T G
GASO*B’I-QNJAAENAGHHQN& N, O N ofr'of ¢ sell % G A o

8 G Ehiesichigteeys sbmpfigis thise qiietopt Rarts e NA pace: BHRNA el & G 3.

X T™A*A G G
?é ACg_]a_fEd RNW Gafifsfafe @é&’ib@efﬁef&rabiﬁ tAd ﬁvénﬁbkrﬁe@tés ) J@@ﬁ!e@?e A GG

C-C5 5 - CC
C*A-5' W““%'COA“I?E'SGS@ édﬂt'?ﬂ@t!&aek@@@ertyps ofmctémpa/t:om*c GCA GCG51 ,
5.-GCGACGCCATGEGAS3: 3-CCGEFCAGCGT'CGEGS5, 5-GGCT

GCGACGECC3, 3 -GCA GC'GT*C G GT*T- 5,
10 ~ In another special embadiment of the invention, the ollgonucleotlde is connected at

its 3"-end and/or at its 5-end to a (C12-Cqg)alkyl residue, preferably a Cg alkyl
residue, a triethylene glycol residue or a hexaethylene glycol residue ~ these
residues are preferably connected to the oligonucleotide via a phosphate group.
Preferably, the invention relates to an oligonucleotide in which not both ends (3~-
15 and 5°-end) are (uniformly) modified. Preferably, the invention relates to an
oligonucleotide which comprises in addition at least one other type of modification.

In a preferred embodiment of the invention only particular positions within an
oligonucleotide sequence are modified (e.g. partially modified oligonucleotide).

20 Partially modified oligonucleotides are also named minimal modified
oligonucleotides in some documents. Within the sequence a modification can be
located at particular positions (at particular nucieotides, at particular nucleosides, at

% particular nucleoside bases, at particular internucleoside bridges).

25 In a particular embodiment of the invention, a partizlly modified oligonucleotide is
prepared by only repiacing some of the phosphodiester bridges with modified
internucleoside bridges, e.g. phosphorothioate bridges and/or a-hydroxybenzyl
phosphonate bridges. In particular, the invention comprises such oligonucleotides

| which are only modified to a certain extent.

30
In particular the invention refates to an oligonucleotide wherein 1 to 5 terminal
nucleotide units at the 5’-end and/or at the 3™-end are protected by modifying
internucieoside bridges located at the 5'- and/or the 3 -end of the corresponding



5-T*T*GGCT GCGACG3 . wherein " * "denotes th$ @ositi%b40f an
I nt ernucl eosi de bridge nodification; preferably " * " ‘} anyary

phosphor ot hi oat e i nternucl eosi de bridge. Another exanple for a special
enbodiment of the invention rel ates {p a partially 35 nodified

ol i gonucl eotide wherein a nucleoside is nodified, e.g. a nodification of a
14 January 2004 13 nucl eosi de base and/or a nodification of a

B- D- 2' "HEiSepiden peafeiahivt by meplscemept of the pBoppiodietexiptdrhecieoside baggescced by

2' -0 r z . . I J referred i.s the replacenment
by 2 - QAR RobAR IR Bl Bhl P BUNARA R Bb S EielH bidiisc FeBET ae by a

2'I -O rrma:quma:\rbmm(ﬁraﬁ;ithm) fo St?;ran_nimidimlpotide uhits hnme;ﬁ’imaqf;ﬂ!i@ _ |

ol i gonuygi .can have, -i:n addi.t.i to one type o0 nodi fication, also

ot hor " aBRbceiRettel R Bot by naiitied s Pufgsib BECes baieaaiRe 6 he

i nvent iammi/drithe Gl'-ie_gdmﬂﬂi@&dr'te%poﬁmﬁg huBRBsidBs. Ostidrany, thet1abmHehfimal de bridges
at particyl ar po§| ti %ns .and 1n addition nodifications of a nucleoside at
part i Clﬂ%&t‘j‘«‘c@ﬂ% ikl _%ﬁtst, e Eq"\S'rOJB'WOUQF@_UP@BF'ﬁ%éfﬁaiﬁ‘taQﬂ'thaFEDOECfecﬂ'ébxy_ri bose. In
a_pref anédiod MaALBRBBLIIE britihes loBaRA My 5 LRIy BUEh@gpide  modi Ticati on
is the replacement of a phoSphodiester bridge by a phosphorothi oate bridge
and th&OﬁFgan%@ neeleesideHapianaliy, the eligonucidatide may cdmprissphdditoratt by 2' - 0-

15 net Wbdifié&%@é am}ﬁgﬁb?,gﬁ&?@ the oligonucleotide is a chineric

ol i gonucl eot | conposed of nodified and unnodified DNA and RNA
pafPs - which conprise the 2'- O nethylribonucl eosi des and

f3-D2' I.b i an hosphor o- .di est er. d phosphor ot hi oat e

i nt_,er\_mfc e%ﬁé‘lg’ g{r%@gg@fm%g%,&eﬁ ﬁ’ré)%glfg%ﬂpglﬁg}'&%wﬁsmﬁﬁ%@ﬁfm}ﬁ ﬁ'feﬁ'@a!i nventi on

pr ovi- deyrienidiné ngcleaside anidte antintemuchasidertsridge 1684ted aOhe 52ldhd @tdrvt

residu 3prefeF bly a .glfi-a‘k |, residue af its 3' - and/or its 5 -end. A

(Cl2- Ci@% aPigp &E\%gﬂﬂ'@' Hﬁml@.%’)%é'd&e(aﬂw side with,a pypimisine bags ke, descri bed

in EP @ylsihe/ Gfachlthydihd) iSmbdditRa, fréférabhiyatilacBfRhperked by reference)
-O %012- Cl8)-al kyl. Preferred 25

or ,as a,3' -phpsphodi ester of O, CH2- CH( OH) ( )

s 180 BIPgRIRHPTE: NifmysleesiRbridosiaby @) RhpsRhespbinate bURGR(EbaRd/ST 3' - and) or
5' - end {an&hi oA dr hbRAtal an ol i gonucleotide in which the 3'-
and/ or (t h)e 5% - eﬁi(;j"s irg? p;‘jtl)o}%ecﬁée% Ht%@ggﬁ)'ol i goet hyl ene gl ycol residue,
preferably a triethylene glycol or ‘a hexaethylene glycol, very

W e g A ST ATl

gl ycol phosphate ester course, al so
conpr i Se-eaddind/asmbthen®dénd obthe aligondclectialeae pratokd by rhodifyred her specific

e di ' ' ol_igonycl.eotide g .connected via a |inker
t gE g Zﬁ&@?@%@gﬁﬁéggi%%?ﬁigéh%S'(g?q#%r)lﬁﬁtg’s'ﬁﬂgt therfITesAREINGcan e. g. be
an nucleoside and wherein in addition at least one internal pyrimidine nucleoside and/or

~an internucleoside bridge located at the 5™-end of this pyrimidine nucleoside and/or

‘.. located at the 3"-end of this pyrimidine nucleoside is modified.

25 The principle of partially modified oligonucieotides is described e.g. in A. Peyman,
E. Uhlmann, Biol. Chem. Hoppe-Seyler, 377 (1996) 67-70 and in EP 0 653 439.
These documents are hereby incorporated by reference. In this case, 1-5 terminal
nucleotide units at the 5’-end/or and at the 3'-end are protected, e.g. the
phosphodiester internucleoside bridges located at the 3°- and/or the 5°-end of the

30  corresponding nucleosides are for example replaced by phosphorothioate
internucleoside bridges. In addition, preferably at least one internal pyrimidine
nucleoside (or nucleotide respectively) position is modified; preferably the 3'- andfor

the 5™-internucleoside bridge(s) of a pyrimidine nucleoside is/are modified/replaced,



ol i go-et hyl ene gl ycol phosphate, preferably triethylen co sphat e,
tetra ethyl ene glycol phosphate or hexa-ethyl ene glycoﬁ48ﬂﬁ§$%%@gpre3|due

The 2'5" 5 linked oligoadenylate is preferably attached via its 2'-end as a
tetra- or as a penta- adenyl ate whosg, 5 - hydroxy function is substituted by
a phosphate or thiophosphate residu€. The 2'5'-oligoadenylate is known to
i nduce RNase L to cleave the target nRNA (Torrence et al., Proc. Nati.

Acad. derexamgiey (ehgb@pr@cpthrpewtermwéeqm bridge(gh £eetiplly sedified ves t o

acti vatg 5 mRNA
- Instead Ph@(ﬂz 5Y-11 nf<e adeny Jé%%\}%gdéow%gq%@qﬁif%%ldeo y adenyl at e,
der i vedxhibita padiculady bighi drgree of mg:le&aedgtabbiynn association with othioad. 1 n this

case, t 0 tar he target

ol e dREAEaIROTHEY BB Halre RN el st TR B Bl ol Pefisp

2' - 6 ( @FfeCl) whick dre biiem assaisted evithphe Liee abh&-pﬂos;ﬁhoromwmérl bonucl eosi de) or
by PNA. .15 Anoth eferr f of nve |nv | ves t he

r epl aceqlr'gﬂf'u(g tbcf?és(%em ﬁﬁgggﬁgﬁgg‘b%@%%%h&é ‘88!: 57 “natural or
modi i adodified eligorileidetides alsbehPRG htgﬁéybmafngfa#rm@l MahmaB azapurl nes and/ or
7-deaza- 7-sUbstituted purines and/or 7-deaZa-8-Substituted purine, e.g. as

descri HEPsPRoERAt®91 066 and EP 0 680 969. 20 In another preferred
enbodi ment of the invention, the oligonucleoside can exhibit 3 3 and / or
5'S -inversions at the 3' - and/or 5'-end, e.g. as described in EP 0 464

638 0andrHeAnefdd Rliles RpaNialifed aahﬁlﬁfrﬁuﬁﬁln@rybﬁsmmbn@ndct&tih@y.e ntion

relates to the replacenent of one or "nore phosphodi ester bridges by

or of o FE8 K0 Mont G ARG EAR TREG 8oAGPE 88 compri ses a 30
nodi fication of the sUgaf HOUBEHEIATIRAKDGTE A ATEREaply by PNA units. Also
Other RRLE MRS, Pf: MOUIALAINETAS RERE TG & By AR Pk PINA- DNA

ar abl e patierns o n are al so possi flor PHC]\IA/DNA
Chl ras. These nod|$rpé*éﬂ@ﬁ7“|§2§f6&m€0€[m‘l§3§06bﬁ’bl ned with any other type

of MU NoPidA JooUIEICHBY AT RE- R glanidgdy pat erns of

nodi fication are al so_possib for ot onucl eot’i according to the

i nvention. The above %ﬁ@r%freﬁ&'ﬁdbﬁlﬁpe%ﬁﬁgﬁ'ﬂﬂﬁah cul ar sequence,
partl cu\gE 10 Mpe{s) ofa- c?'r*mdq @l@@tA gmf-a)g,-at particul ar positions (specific

"pattern of nodificat] re o Ies for different enbodi nents of
the invention. The m% I%%qqgﬁ t¥d to these. concrete
ol 2§onBHGH NOetd: Al sB-TOAtAE &Gmaﬁawmspf sequence and pattern of

nodi fication are possibl.g. Q .eotide according to the invention
specifically inhibi tsét g%ﬁég%goﬁ%o&\%
SEQ ID NO. 15; 3- G*G*CAG*TAC*C*G C*'A-5',

) 5-A"C G*C*C AT*G A C*G*G-3,
. SEQIDNOQ. 16: 3-A*G*TAC'C G*C A G*C*G-5,
25 5-G*C*G A C*G C*C A T*G*A-3,;
SEQID NO. 17: 3-C'C*"G*CAG*C G T*C G*G-5,
5-G*'G C'TG C'G A C*'G*C*C-3;
SEQIDNO. 18 3-G*C*AG C*G T*C G G*T*T-5',
5-T*T"G G C'T G C*G A*C*G-3..

30

wherein “* “ denotes the position of an internucleoside bridge modification;

preferably “* “is a phosphorothioate internucleoside bridge.

Another example for a special embodiment of the invention relates to a partially
35 modified oligonucleotide wherein a nucleoside is modified, e.g. a modification of a



the target protein (which is eg5) or the target sequen a nucleic acid
whi ch encodes eg5, preferably egbh nRNA) respectivel yq‘gljé”%g‘#i an

ol i gonucl eotide according to the invention specifically inhibits the
expression of eg5. This results in ajgreduction in the eg5 protein level in
conparison to untreated expression. The 15 specificity can for exanple be

denonst . etermni ng the.effec f.a ol.i gonucl eot i de according to
the i nviﬁ?%%h@u%%ﬁ %’&?"&Bﬁ’é‘%ﬁ&!ﬂ"f’ ai’éﬁi?a‘r‘%?&f'chet%- Pegfe@ly & t he gama

ol i gonubDedtdetaxytpose iseeplaced b 260 lkylribdsbNrery BMAicaRMyor the protein

| evel . Uppn treatnment with an _oljgonucleotide according to the invention
only t tﬂ-fg%é'@d %ﬁ’iﬁ%ﬂ‘%gmr&&neﬁmlr&p@e (feplacemant@f awhi l e e. g. beta
actin (BDf-deuxgBbeRRIMIMHH ég'ﬁ—nﬁ%'t%?‘ﬁfc% a-actin protein |evel . -
remai nes unchanged. Prefer abfy an ol gorlluc eot F@gs'accor,di ng to the it
i nvéntion can efficientl y inhibit the expression of eg5 in human cells

and/ or A@srdi ol i} iAW bl k A s, Preferably,
an ol i gonq(r;clglgg'g(?g"ee Ig%ééngitro i%Hgé%l%beQH%ee%%@r 'e'ﬂ%%%'g&ﬁ Eog&%ﬁrgs§f MRNA

and/ or rpedifieation| slzelother typemofonodificate ed i ndi vi dual s rel ative to untreated
i ndi viduals. Preferably, an oligonucleotide according to the invention
reduces tunmor volunme in a vertebrate, e.g in mce conpared to untreated

m ce orThegtfatd, reanothehembbdimentos thenventidibe SigenedibaRle dpigisakned bef ore
trelgt %’. ..%ggi[he- iinvegti O.B al sg rrﬁl a\t es to a nethod for the preparation of
an 'dl .”3‘3 ditied fiierhuciegsids Pifdes bpaiculanResiionsanddnadditian mesifigatiansr at i on
conpr i fR nuvtessiuzatqiticlarpddamns, glefd i ifig.pB-eferably the
chem, cardﬁ?s thesi S thgﬁ é:erfor med . byﬁae @Pgﬁ'a%?ﬁﬂén%rﬁ%ﬂ(ﬂ?o%?to be used for
the sy éi’iﬂ%osﬁf A PERIATGRY eptbogiaentof ghe inyentiqn, dah temudiepsideret hod

accor dipghgdifichtion'i Aot : uary 2004
16 the Hp;hosphéﬁ;ﬁ%df%ode ?ggmagﬂﬁtmewé%éﬁ%%!@gl) or the
phos ph&tdge andithemasiisatiosehthetrd-2 tdemyribbemisghe Coplacerndntane -CGai t, . M J.

" O1kgo H&8 P ' ; ' . "l R Press ford, 1984)
or_ﬂ:’i rrpm?%bggbgﬁ\llar ] eggs'r%t%h%@é er!é\?ggéféﬁ%?nﬁﬁaeg@ed@f)g %,3? 4 §. An 5

ol i gonGeMpesed ef mssidiedi angl wnmodied BN and RNAaparte+ whichrgingprize the gpar ed as

descri g ot mﬁm P B8y &b ol i gonuecl eotide accordjng to the

i nvent ?gﬂ'ailgﬂrs'yn e&g%aal%:)dﬁig{gﬁ%%g@ﬂ%@%&%%' rﬂ%@??@ [ﬁ'tdé%ﬁq?/r pr ot ect ed
nono e @hd(phogphorothieate iintemjuclavsider bhirfgesp f or m i nt er nucl eosi de bri dges

bet ween these nononers. The invention relates e.g. to a nethod for

preparing an oligonucleotide or a 10 derivative thereof, where a nucl eotide
gneg \é\m imrtlheBpremrre_d @mbbeinern af t@ﬁﬁ@:ﬁtﬁm{?ogiﬂb_s taﬁrdngf@n@ctﬂﬁotﬁjefme? g

' - roxyl . or _nercapio, grouping i s reacted w a further nucleotide
ani t Wik 022 e HECH A Groidieshpieiiaplia Cug AynbLRAd S frishe 3 -
posi.t i and/opiits iSt-8ndcA (CaEH)-ERYI résitLY %ﬁn_e?d!(i)_evﬁtﬁfrﬁf & %Bﬁb@ﬂﬂddi%t&r g ective
graups are., used, which can be tenporarily introduced’in the
ol igongepeiRedda EPnoéﬁ_aeTﬁBt&? (R0 052 786 H2 icherpby inaosperatescbynhi ch ar e
r enovedefidiee) 6y 8 FibRosHdiddisr & OLHUEHRIN-BE(C12-C1g)-alkyt. Preferred

25  is an oligonucleotide that has a Cy -alkyl residue bound to its 3'- and/or 5™-end.

The invention also relates to an oligonucleotide in which the 3'- and/or the 5"-end is
connected to an oligoethylene glycol residue, preferably a tristhylene glycol or a
hexaethylene glycol, very particularly preferably via a phosphodiester (tri- or hexa-

30 ethylene glycol phosphate ester). Of course, such an oligonucleotide may also
comprise additional modifications.



whi ch has been cl eaved fromthe solid phase can optlonﬂl{%g‘ﬁa ef verted
into a physiologically tolerated salt. In order to sy e W4pdi fi ed
ol i gonucl eoti de, standard nethods are varied to a certain extent. Those
vari ations are known to a person ofy,WIl in the art and are e.g. descri bed
in Agrawal S. "Protocols for 20 oligonucl eotides and anal ogs" (1993, Hunan
Press Inc Tot owa, New Jersey?. The preparation of nodified

ol i gonirt peGhEHEREGIC enbadiment pf hednyantipp the pligorasieotige ipcomrutabda EP 0 464
622. ER ke 995- hM@oQﬁQ%%ﬁ@r%datg% ?tggﬁélpégﬁn@&r%l %2 fBg dn” 0 952

The net hods of ucl eot | ed in the
above QW@%le@hemhatmemﬁy @J’cetbglem@gbpelerSphsteTtha—nvent i on

ol 5 e @ BRe R e e ol ik RGPS e 27 o1 o

ol |@onhnk@bollgtadanylatajsrpgefetatﬂmattaomednm nm21 -endasagbirai otas gpohtact With an

mybr i aPOSOVRR WHSSsES TnREo g Rain RN iR NS BospPardor RosPENE

i nvent rexidad. %d@ﬁ’%l@@aﬁm}&am’ﬁé kaswibeingute RMasel L ﬁpélua«}eembité eks brought
into co t_with an %c%jln nucl ei c_ ac for 14

Januar JP Z(T?Ffe'é%ﬁlpﬁ t Hgadi P¢- Ur%/\oﬁﬁ@éha& mmd-éh‘? ﬁt50 23. cell by
known E@Myiaft@ éervéé Wﬁétﬁaﬂé’ nlbé\'ﬁ}bi@ésbq_n Fﬂ‘tlaééeL) ades the

| Bhith
ol i eotide or a fornulation thereof - such I]:.OI‘ITU at1’on may conpri se

upd@k eesﬁ YAy insteasef 3,35 ﬁlrpi@deaﬂenmiate 1€ M@é&&rkede? -deoky Adenylateor
pol ycahbﬁvéar {r6m3he RRLLYRL |o1g‘t %ceﬁ‘?r@%h%e |ﬂ§88uée%ogwe§h§€$éed§?#m' ch was

[ ncubat e eviously wth ce m nu
t enper ahgnrwd@ttdamm whichds edmpleseentsryitoths targell medeiviatid, & prefdrablyn. or der

ol at e R A RO SRR R O e Behadiihanusllfids hitetatly 205"
oI I gonowEteyitibeleic{dusitd) mgbpPNAe ol i gonucl eotide to an eg5 encodi ng nRNA)

ﬁgr as- ribozyme (binding to an eg5 encodi ng "RNA and cl eavage of this
I n anot her special enbodi nent of the invention, the oligonucleotide

can beAusﬂﬁrtpOefermdLmﬁbﬁNﬁéﬂt bf ﬁieeih\l@ﬂﬁbrpfnvbh@s G r@[ﬁlﬁ@&h@ﬂt 6iFbie of hus
resultl n in .a redu tlon ?g} expression. 15 The invention relates to
Asienside, thage(s opy |

the usBBE AU -Ralral gor Fnorified usieoside,ibases
m toti ﬁe@ébﬁfﬂl? Bfératige b Phﬂﬁeé ARY/B 7Lt 684 &utﬁ&tiﬂhba %ﬁhéfand/%% pecial l'y

tunor _growth 'Ip’*e invention furthernpre relates to the use
ol i gonfdeggattreubstituled pHEAIrE:@:AS deacriBad in EPhe71:666 @ndiBROSBORSNC| eot i de

fosg preparing a pharnaceutlcal conposition. In particular, the
ol i gonucl eoti de can be used in a pharmaceutical conposition which is
enpl oylganethep peaferied mgnhadiment of the invgntios.cthecaliganuclroside can exhibit

3'3' and / or 5'6'-inversions at the 3'- and/or 5-end, e.g. as described in EP 0 464
- * 638 and EP 0 593 901.

- 25  Anocther preierred embodiment of the invention relates to the replacement of one or
more phosphodiester brigiges by * -hydroxybenzyl phosphonate bridges as
described in WO 95/01363.

In another preferred embodiment of the invention the oligonucleotide comprises a
30 modification of the sugar phosphate backbone, preferably by PNA units.

Also other patterns of modification are possible e.g. DNA-PNA-DNA, PNA-DNA,
Comparable patterns of modification are also possible for PHONA/DNA chimeras.

These modification patterns can be combined with any other type of modification



associated wth the expression of eg5, or which can be %ed by the
i nhibition of eg5 expression. 25 The invention furthelfP%aetWes to a
pharmaceuti cal conposition which conprises an oligonucleotide and/or its
physiglogically tolerated salts in ag%ii tion to pharmaceutically
unobj ect abl e exci pients or auxiliary Substances. 30 The invention rel ates
to a phar eutical, conposition which conprises at |east one
ol gomﬁﬂcgng%Sﬁc%B’t“ﬁi PRitaras eheogdiligatiori ane alsepossible ber othed f or t he

t r eat MedlioAl: IRRAs8s | ured by inhibition of egb expression,
such as Pgstcek?\%isi S andrdfﬁbaﬁglgr%aﬁ\'leiﬁ?ghuary 2004 18 The invention further
relates to a nethod for preparing a pharmaceutical conposition, which

conpr i SEte ahavetbrfetd BfgEHudBYBes LW%@JQE& %%ﬁ%%%arﬂg:pe{@&{t he

[ nvSnt.j, on Wi th physiof:ogically acceptable excrprents a ally
addrt i dRefifieationtial padiculas pgsitipns (gpeciipipattermicf malificatioh' aseldhlyi ves and/ or

auxi | i gyt e di ' . | 0. lcular. to.the use o n
ol i gonﬁ*@?sd@?giﬁ%&w&nﬁb%@%ﬁisﬁ?ewgéo%@@‘tﬂhgﬁnﬁ%ﬁﬁﬂ%ﬁoﬁ%;%ﬁpom for the
t r eat mdh@seogonssgtearigonudeotides. Alsotdthertdongbitations o 6e4tdhcrthd pETRIm of

nmet ast : £ the oligonucleotide or a 10 pharnaceuti cal
comos?ﬁ?@%c%@épagéége% IGGI’ efrom may be used for the treatnment of solid

tunors, |ike breast cancer, |ung cancer, head and neck cancer, brain
cancer ol.on cancer, colorectal cancer, esophagus

canler An GRBATARlug BHing§5 L3 invecar oocifical mbits dhe Sxeagsion OBncer
neur obltizs tapget, protesit @asieh &Wiﬁbt%aﬁﬁ'ﬁ%‘% ng%&g Widgeer, prostate

cancer, retinoblastoma, 15 Wl ns tunor, oma and for the

t r eat’ nEHEONTFS €93, Prefemly g mNALresnestively. Poeferdbly, analigosutleatidel ynphonas
and bl @edor@irigB'th it L ALt .t Q se of. an

ol i gonucl eot i de at(%:lﬂg/?g?%§?%é|§(ﬂ’ﬂ%l§%@@ﬁﬁhé%&&&%w@ﬁﬁh&&ﬁ resHits MaHosi ti on
pr epar &RAYGHER & theregoprotein iayel inrprepsBisen o esteatad axgiessiohoThé nhi bi ti ng
ac¢gmnmu hi ' |y l, effusiop in . different types of
cancer %a_ééélg@ty%ng?ggg%ﬁglfgndﬁe%rﬁ?ﬂsntg&%;h@gﬁ{,eerwg}ﬂp n%@ct og%k cancer, brain
cancer Oligiislactide accaming to the linventian apon egd leaprestioh it 8omParis@sORAAIUS

' ' t s | i L . , 1 ,
neur obP ISR e 822 chBh AR uporthid B piorepelft, ariheam BNAEIYoDr ot at e

cancer ther protein levat tUpom, traftmehs with amroligohtidiédtide dﬂé@}d_m’%t_obthtt% ‘fﬁ\}énﬁgﬁ c e[ e
inhibitory effec on

mel ano nd. bl oad cancer. OmMng to the ry
eg5 exgﬁgéé%{gﬁ,g%ﬁﬁéﬁng@ﬂﬁﬂ%égpﬁéﬁﬂ%ﬁr'%ﬁ“iﬁj’dt whilg\e.a. Retaacgtiodaor a
ph20 nmabeuse-kedping prosing MMNA bAGRF Betd-S&IrAsHRIA A8 nim. lity of
life. The invention furthernore relat esnf’éor trlle use'%o an oﬁﬁgg%@l eoti de or
a pharnmaceuti-cal. conposition thereof, e.g. for treating cancer or for

pr evenPraigrablyrai offbritieledtitié Bbsordiny oIS VRS il bificRhlly Inniighgaceut i cal s
and/-or ot her, therapeutic :
. expression of eg5 in human cells and/or has the ability to inhibit tumor growth in
vertebrates. Preferably, an oligonucleotide according to the invention reduces the
25 eg5 mRNA and/or protein level in tumors of treated individuals relative to untreated
individuals. Preferably, an oligonucieotide according to the invention reduces tumor
volume in a vertebrate, e.g in mice compared to untreated mice or relative to the

tumor volume of the same animal determined before treatment.

30 The invention also relates to a method for the préparation of an oligonucleotide
according to the invention. A method for preparation comprises the chemical
synthesis of the oligonucleotide. Preferably the chemical synthesis is performed by a
standard method known to be used for the synthesis of oligonucleotides, e.g. the
phoshoramidite method according to Caruthers (1983) Tetrahedron Letters 24, 245,



met hods, e.g. with known pharnaceutical s and/or known h é met hods,
such as for exanple those which are currently enploye % ng cancer
and/or for preventing tunor nmetastasis. Preference is glven to a

conbi nation with radiation 14 January 2004 19 therapy and chenot herapeutic
agents, such as cisplatin, cyclophosifhami de, 5-fluorouracil, adrianycin,
daunorubi cin or tanoxifen. The oligonucl eotide"and/or its physiologically

tol eraﬁt@@HSﬁidspﬁana@%éMBuemcﬁi&dautﬁgsﬁ) @rCi?é?h NBbe. 3@9@%);&%8' y a mamal ,

and in particular a hunan, on its own, In m xture w th anot her

ol i gon pe@mqtaestebmemoyepfﬁ@wwwm @ropcg &hened 4534 BaitoM.d.n t he form of

a phaﬁ@ﬁ@%“d b I r ous
par enteral or ent era use gﬂ&%ﬁhﬁB?g‘rﬁ?r ﬁg%;ﬁ}éi% ?’ﬁ@ﬁaﬁéﬁggpconst it uent,
an eff wpmweddusferled rre&thocISedw*tvedri@rmthegemtmm mighodsn Aaddi tion to

cunt: agheR e ok to Ve ibh 8 Soteoals Ph i B BeRiftled: 7o,

about n Examp80% Fh'yefemablgm m@onhﬁemtmermmetmmged ihge iavdrition is synthesmed
n wide lLimts and,i to be

ol i gonucl eot.i se ca var

20} ot B8 £ SN ik by e R RabIE plpteted montisisi b DicitateS . T o der
to tredkddrotoms irfiernuploatiah dfidges seme\éﬂnhégé mohBRiepl use. In the case of
cancer . preference is %I ven to 15 i nfusions, oral and rectal

adni ni dtedayetiondelatesao- pmethad @ﬁpfqpaé'ﬁQ@@rQllg@PUde@F@f@raabl e in the case
of 1HUNGeRRARRY thelddr] Whérd él‘i’lﬁ:lé‘&&l% it vﬂtrg#ét’ 16 d Slienaral WosRth] ence is

given to a topical, intravitreal and or adm ni strati on ceuti cal
conpos irewhanda fige privisbexytior mercapi;mawupingiemeated wih @gdugher 20 Rem ngt ons

Phar mq.%uﬁ:ma%. luﬁﬁlk@@gaf %ﬁgam [or osphBRlh Rﬁ‘lp ringﬁElpu)z gew th

pharnaceutlca Bt ganic XCIp I ng used.
Lact os@ositiom osit&aa@ivamdﬂ&rwaﬂma \aad Mmeeem thlenﬂlly prateciivesgroaps areaci d and/ or

I . J ' ill bl :
11 m cuapl i cBlbe etinotdy {iPRlEen Rink el MiedloB IR DI i Phteicts oni'sf or
sogsl g@ttﬂrlfuna:tmxstdrdsmaduibm remm@usdﬂeogymﬁgasﬁamﬂmefdigenumm, s]f:m' sol i gl
t t t
exci pi tich Bgs Beed pienredfriin R Sfid Phite 6 Sotfangll BB sonuet PSR o oser
i nvert phygialogicgliy esieatedsaly o s;deeit@syrﬁhééu@@h&n@iﬁécpbl@ain&clb@rd@r eparing

i njection solutions are water, alcohols, cer ol o] s, vegetable oils,
eth Sﬁﬁ"&%ﬂémeé SR Hased fo aGeda axtent gEg E?Yﬁﬂaé'ﬁg kpawn tog%s are m xed

IOOI ynepersth & skanhitke af a@ﬁ'diew de%éﬁtiefd ﬂ%gﬂawhrs a¢gbiobeIs forlt here are
gosorre fornul ati ons which are e. ﬁ . describ in N Weiner SDrug Devel op

0 ph #figenusigotisies ang=anajogs” (1 % rtﬁfaﬁatln%smeslar Nawelersa B 1992) and
Hayashl tion may
Al 0. cBranefor] BEfBANd ciadiliedtfiés is ARG o8GR TS, 070 BTEED0 oral
avai | aBPI%6R, &P @ figd GBBgEHM%%Sﬁ)UéN%QE!ma&? &Mhaede 63 7oEPith73%8981al

absor PhAEP 0 552 766. The methods of preparing modified oligonucleotides described in

the above documents are hereby incorporated by reference.

25 '
The invention further relates to a method of inhibiting the expression of eg5 and/or
modulating the expression of an eg5 encoding nucleic acid, wherein an
oligonucleotide according to the invention is brought into contact with an egb
encoding nucleic acid (e.g. mRNA, cDNA) and the oligonucleotide is hybridized with

30 this eg5 encoding nucleic acid.

Therefore, the invention aiso relates to a method wherein the oligonucleotide is

brought into contact with an egb encoding nucleic acid (e.g. mRNA; cDNA), for



e.g. mannitol, urea, bile salts, such as CDCA (chenodegti(é{chohgﬁ (2 9 .
Dermal adm nistration can al so be effected, for exanpl nophoretic
nmet hods and/ or by neans of el ectroporation. Furthernore, use can be nade of
5 lipofectins and other carrier syst@ms, for exanple those which are used
in gene therapy. Systens which can used to introduce oligonucl eotides
in a highly efficient manner into eukaryotic cells or into the nuclei of
eukar y cxampie by integducingdhe pligoracleptideiintakl asll bylmbwnmaethotis,dar conposi tion

I d/ th
o o RP by b ARG S R AR R ST SRl T o
| east . cueha fogoniatibe oldydmmpise makme@aﬂucéfsesmsh as fipsfeeigut i c active
[ di , [, | di.t ct di ent d t
phar madBAteRIaingo ARG & Poh@afiots oA R aadi 1 ves. such as {41 ers,
ext 6nddiay exditple) taegsligdbhscledtidedeish whbs 1h¢4)ﬂété2ﬁﬁ*e$mu§@t\ﬁlt%llf’e§ﬁiﬂtf§r

stabili zi ents,. enul sifiers, preservatives, sweeéeteners, .-
fl avor |%§rgﬂbmﬂ'&1‘%ﬁrﬁt ooMHigMpsEAtIEe isither ncHbrted alrout,a hoyrser sy WBI?\ |ang

subst aRefsn or@?%udt%dﬁé@'tﬁé&@mﬁ&b&ﬁd& iy @i, sol ubi li zi ng agents and/ or
agents for, achjevi slow'rel ease effect, and also salts for altering

t he osnidi§ 'BV?J?t@é]sfHthef relpdgs ieghagsaos thexpligostclentide yirefierably ag0 Exarrpl es:

cynt heateefi FROHGLERHK DI BEPeIRin s ARAS (o Eleckdld BV - & e

AppPi e®r Bﬁd@pzymm(pmumg to aRegSerncGding, mBEA) amﬁdeavtagmrttjls rphus.p Haram dite

chem s phorot higate |in wer.e oduced by
sul furlt":gn}aS | onbgéﬁﬁg’“p ha' {E%émfe 'agh&efogp '(Wé%&ﬁf? % h 30 acetic
anhydr umtmwrﬂ\leerH d:Iyda\ragedﬁztl@é eg5 Ahteding RNAOBUS li‘ézmlﬂr*gein %prleudctmrppor t and
final ep tection by treatment with concentrated ammonia, ON s were
purifi ér('j ggexBr(?P?QEr yl am de gel el ectrophoresis. - The 0-0-nethyl nodified ON
s wer e prepared by replacing the standard phosphoram dites in the

I XCl e wth 2'-0 14 Januar){ 2004 21 met hyl ribonucl eosi de

Aéhor 'HY%!—:"Q rfatesd the yee of an fligonustaglidaderinhibitingdarmationefraspr ay nass
spect r DESEMBYmMitSticsssdIBiafd Derdtdirs ko lﬁhtﬁhlh g Bk proifStalida, ’H%ﬁe&uﬁﬁy wiidcul at ed
mass. The Cl6-nodified oli gonucl eot i des Were synt hesi sed using
hexade&W"é‘JZ‘y(cyanoet hoxy) - N, N- di i sopr opyl - am nophosphane as phosphityl ating
5 reagent in the |last step of ol i gonucl eoti de synthesis in place of a
standard am dite, or by starting froma correspondingly derivatized solid
suppor {TheTmeertiondurijersinse igiesito the useof the ofigonwesiedtidelas avai | abl e from G en

Res6ar HhafRadiiitidhl 4% to tHE uée of the oligonucieotide for preparing a pharmaceutical
composition. In particular, the oligonucleotide can be used in a pharmaceutical

composition which is employed for preventing and/or treating diseases which are
associated with the expression of eg5, or which can be cured by the inhibition of eg5
expression. |

25
The invention furthermore relates to a pharmaceutical composition which comprises
an oligonucleotide and/or its physiologically tolerated salts in addition to

pharmaceutically unobjectable excipients or auxiliary substances.

3G  The invention relates to a pharmaceutical composition which comprises at least one
oligonucleotide according to the invention that can be used for the treatment of
diseases which can be cured by inhibition of eg5 expression, such as restenosis and
cancer.



phosphoram di tes of adenosin or cordycepin were obtai n fro d%(ﬂ}%m Genes
Cor porati on and Chenpgen Corporation, respectively. Th ?ﬂ“f’@' i on of 5'
10 phosphates or thiophosphate residues was carried out as described
previously (Uhlmann and Engels (198G) Tetrahedron Lett. 27, 1023). The
PNA-DNA chineras are prepared as described in EP 0 672 677. Analysis of the
ol i gonucl eoti des was done by 15 a) anal ytical gel electrophoresis in 20%
acrylam de, 8Murea, 45PMtris-borate buffer, pH 7.0 and/or b) HPLC

anal ys G ' , H2O0 (1.61), _
NaHz)ém%(esM?érg?)bﬁf 'a'(g'a%;qg)cao 'In%fl-ﬁeg’(jzafgl(C g'@f%p/f'ﬂla%i@“"%ter ON  (400ni), H2O
(1. 61) Cormpqsition, wblcmg:pmmae} mmng'os@ge) or paee eligonusidckides acaadiagddor ¢)

capil | pillary

CoP i LR AR R BoliSh SR B ERIRR M b HAREo8Bloh 0L L2 o
buf Ser substaptesie.g if G0opiateowith syitablé additivemnaridior a)xilizeigat i ve i on

el ectrospray nass spectronetry which in all cases confirnmed the 25
expect ed mass val ues. The nethods for anal yzi ng ol i gonucl eoti des accordi ng

to a), The, m@e)nt@ndelé)esamépaktmwm totma @eep@ff aﬂﬁllgﬁfnu&l@ohhe opat he art. These
met hods  are for cribed Schwei t zer and En els Anal ysi s of

ol i gon@@?gﬂ??%'gar‘:{qmpesﬁfﬂr\ Rrepared th@r,egﬁ{rg@rltl'&}q AGeEr & Byfor 3

| abor afiiabMngatHGY %r@mh e iurasmeasialst snﬂgﬁﬂﬁérﬁﬁlﬁﬁhébhéénucl&ﬁae of %‘ ol .
Sci ence Vol (19 78 - 103). The | owm ng ol i'gonucl eoti des were

pr dBar ma(@é%etﬂ@gtﬁqwmrw ﬁr@pa@ﬂdae@f@wmamemdtfeé reagment et ' C-T*T*A A

0.2 € ST B R g0 R R T A\

G K5ﬁsagnlnabcamerlgolman@fmdorecml sames, egophaguscan@rs* C A GG FI TG 5

057 AR et o el B el SRS (%

A*C*C SEQOSBKN@:& DYari@NBancer - (BBraatia dahter pRitate @nte SEQindDlds®mas ONO:

3' 5 E 23 .ON 10 ,3' -A*GT.ACC GCAGCG
SELF | DU Ruopliots miciomE And ot fEapEnERI SR EAIErE MolaeRTS:

3 C? Cfak tﬁe‘i?é@triﬁélﬁ dblyahptidmai-ehd blodd.cahBer. TR IGVeritionAdviidrrélafesitoC* A CT C° T
coT Ahe use of z'1:r|1 ohgonugsleotlge accordlr?g to the invention or a pharmaceutlcai

composition prepared therefrom for inhibiting eg5 expression and/or for inhibiting
accumuiation of ascites fluid and pleurél effusion in different types of cancer, e.g.

20 breast cancer, fung cancer, head cancer, neck cancer, brain cancer, abdominal
cancer, colon cancer, colorectal cancer, esophagus cancer, gastrointestinal cancer,
glioma, liver cancer, tongue cancer, neurobiastoma, osteosarcoma, ovarian cancer,
pancreatic cancer, prostate cancer, retinoblastoma, Wilm's tumor, multiple myeloma,
skin cancer, melanoma, lymphomas and blood cancer. Owing to the inhibitory effect

25  on eg5 expression, an oligonucleoiide according to the invention or a
pharmaceutical composition prepared therefrom can enhance the quality of life.

The invention furthermore relates to the use of an oligonuclectide or a
pharmaceutical composition thereof, e.g. for treating cancer or for preventing tumor

30 metastasis, in combination with other pharmaceuticals and/or other therapeutic
methods, e.g. with known pharmaceuticals and/or known therapeutic methods, such
as for example those which are currently employed for treating cancer and/or for

preventing tumor metastasis. Preference is given to a combination with radiation



SEQ ID NO.19A ON14: 3'-GGCAGTACCGCAGCGTICGEGSEQOIDNO 12
ON15: 3'-C*T*T*A A G G'C A GT*A-FITC SEQ I D NO. 13 whttéanary 20
phosphor ot hi oate internucl eoside bridge, and FITCis a fluorescence |abel.
ON1 to ON 12 were tested in a ceII-bﬁfed assay for their effectiveness in
inhibiting the proliferation of REH euken} a cel l is tCNé O(;IZ C]t\I:dO;Iégl ng]t\l
Z e 14 Janu 2004 23 antisense oligonucl eotides direc
'éL ﬁe tor\I éﬁg?azrﬁ’inaq e&‘i‘r‘%’apﬁ'&f%ﬁ‘g%ﬁ&é@@ aﬁﬂﬁﬂ?at%’ﬂ.\ﬂy@@hqwh_gﬂ“ﬁel.uorescei ne
| abel ecb-ﬂﬂ@l’oﬁﬂadﬂfa@ﬁ&ny&ﬂ}'%iahﬁoﬁ;tﬁ}ﬁﬁfaﬁfahﬁﬁﬂenm i gonucl eotide. 5 The results

of the proliferation inhibiton experinent are shown in Figure 1. 14 January

2004 24 Exanple 2: Determnation of the antiproliferative activity of the
bt ACC 555 cen LA HGABERS PREINGoRT tlefaued shll BRBR BTN ( G boo
BRLP wiamaniow.ipseteraldinhimarsmainapb@s paticBaDaBRiniarg tond&0swnyid armif@é02.  The
T ) s atothSF olldof B3GR UR e RpHbioychly e Slacnll oy Y BB Al ex
f or mat ipharmeceutiabeempaedifion whichpleakits topieil Per@RBREHRY bhrktitedl bf ectin

I ' bated with the cells in 24-well|l plates for 4 hours in the
abs enc STk K RPd ARG omirisgS 2kt ihe Acive Featttyant: ametientPalosreat at hen

rermvedemdmseﬂigﬁhméotic@gﬂﬁéhdiﬁbrﬁtofdd%%m&r?%ﬁ%??édgﬁﬁllypﬁn Sltiohhb! 96 h
hogbs' i ncubation at 37 OC under 5% C02 e ce ensity S neasured wt
Ca

1 YFIPsAtSRRG ppdliary sypsiances. Sues %MarmaCﬁuti@dcnnmsmiompenalliwed ¢ cell
: - : A ' ) an values of ce
L hor oudaprized fofEBI 0! ¥ Sthdetheight'd ThdidiadddfithP acilVe

density were determ ne n each’case from " Wel l's of the 15 sane
ol i‘gonfeigeisiertidetsic Ehe fase ean vaiyavithin wideslinsits ankiseta hiepadjustée teathiev e

ok | stteal SHEGRGIEfed M Eu i ol ARl ot e B o881 OR8]
A%GAAA@@@I@ceQ& QNMIMWSMMWMW??TTMTEZS@T

TTCAATA GTAGAATGTG ATCCTGTA AAAA
i%%WM%W&W%@?" PN NhARRPISRE TTTTGATATG
GTGT TT @@Herabid NAE Tase AOMBYTEGAST, Whild i tHelchEA CPBRM T Faikfopatify, TCCAATTCTG
GATGAA%I&@EPE@T% 'tA‘o a topical, intravitreat and oral administration.

A pharmaceutical corriposition can be prepared in a manner known per se (e.g.

- 20 Remingtons Pharmaceutical Sciences, Mack Publ. Co., Easton; PA (1 985)), with
pharmaceutically inert inorganic and/or organic excipients being used. Lactose, com
starch and/or derivatives thereof, talc, stearic acid and/or its salts, etc. can, for

* ; example, be used for preparing pills, tablets, film-coated tablets and hard gelatin
capsules. Examples of excipients for soft gelatin cabsules and/or suppositories are

25  fats, waxes, semisolid and liquid polyols, natural and/or hardened oils, etc.

Examples of suitable excipients for preparing solutions and/or syrups are water,
sucrose, invert sugar, glucose, polyols, etc. Suitable excipients for preparing
injection solutions are water, alcohols, glycerol, polyols, vegetable oils, etc. Suitable
‘excipients for microcapsules, implants and/or rods are mixed polymers of giycolic
30 acid and lactic acid. In addition, there are liposome formulations which are e.g.
described in N. Weiner (Drug Develop ind Pharm 15 (1989) 1523), "Liposome
Dermatics” (Springer Verlag 1992) and Hayashi (Gene Therapy 3 (1996) 878). The
pharmaceutical composition may also comprise a formulation which enhances the



35 301 TAATTGCACT ATCTTTGCGT ATGGCCAAAC TGGCACTGGA AAAACTTTTA 351
CAATGGAAGG TGAAAGGTCA CCTAATGAAG AGTATACCTG GGAAGAGGAT!4 JAMap8PraaCTG
GTATAATTCC ACGTACCCTT CATCAAALTTT TTGAGAAACT 451 TACTGATAAT GGTACTGAAT
TTTCAGTCAA AGTGTCTCTG TTGGAGATCT 40 501 ATAATGAAGA GCTTTTTGAT CTTCTTAATC
CATCATCTGA TGTTTCTGAG 45 551 AGACTA TGTTTGATGA TCCCCGTAAC AAGAGAGGAG
TGATAATTAA 601 AGGTTTAGAA GAAATTACAG TACACAACAA GGATGAAGTC TATCAAATTT 651
TAGAAAcGEGvaEIZalthe ¢digenaziadiids, G BAGHERNGAE GARTETRal absarption,. . . . . . . .

arracaR e PR IR 8 CHOA RREISTRREPT Bl AnTCooAAAG

TTGAACDEGGal 8rhinSiaNt0 Eat@IAmaffd¢ied, ACRIMOIE Usig I6ASPROMHICTGT TGATAAG 851
AGAGCT TATAAATCAA TCCCT G.,10 901 GGTCATTACT
GoCCT TR R TR or e, @Pe&%&%—rm Usp/oRAdERedT AEAATCCTC

M@Trﬁaﬁcﬂﬁmimeﬁ% thoAd MR EAREH s gd s T CCATCT
CTCAAT GAAACTCT. 15 1051 GAGTACAT GAATATGCTC ATAGA GAACATATTG
AATAA @PY ¥stemawhishcaabeusedtndntred FieotidgsTinAughly GTATACGGAG 20

1151 GARRNEMSA %g:g{r 201 AGTGTATATT
TCTCAAGAAA ATTTTAGAﬁCE;T CAT ! %Eqﬁf% &‘W GA GCAGATTGTA
GAATCGPaTHicujatysuitatiecA PhemeagetGal campeItioranaEAEDT@MPIEGBGIN ADIAGAGT TGTTT

CrroasSEer0 R Y RBP4 T an. AcancAATAT

51&45iurmmmmeddirwﬁmesm@r GRIBBHC AN TOHRATIGNATBITSIBRAG 1501
CG%HP WGTTGrAA CTAC AAAAGATGTA TCTGGTCTCC 1551 ATTCCAAACT
Ve MSraIBIRCACAA TGCAGAAGCT 1601 CAGGATATTT TTGGCAAAAA
[GAATAGT CTGTTTAATA ATATGGAAGA 40 1651 ATTAATTAAG GATGGCAGCT CAAAGAAAAA

GAAGTACATA 1701 AGACCTTATT TGGTAATCTG CTGICTTCCA GIGICTCTGC
ATT AGA%IHOH to f?ie ac%ve ?ngrec'ibl'\ents and excipients, a pharmaceutical composition

can also comprise additives, such as fillers, extenders, disintegrants, binders,
15 lubricants, wetling agents, stabilizing agents, emulsifiers, preservatives, sweetehers,
-dyes, flavorings or aromatizing agents, thickeners, diluents or buffering substances,
and, in addition, solvents and/or solubilizing agents and/or agents for achieving a
slow release effect, and also salts.for altering the osmotic pressure, coating agents

and/or antioxidants.
20

Examples:

Example 1: Oligonucleotide synthesis
25

Oligonucleotides (ON s) were synthesized using an Applied Biosystems 394 DNA
synthesizer (Perkin Elmer Applied Biosystems, Inc., Foster City, USA) and standard
phosphoramidite chemistry. After coupling, phosphorothioate linkages were
introduced by sulfurization using the Beaucage reagent followed by capping with
30 acetic anhydride and N-methylimidazole. After cleavage from the solid support and
final deprotection by treatment with concentrated ammonia, ON s were purified by
polyacrylamide gel electrophoresis. The 2-O-methy! modified ON s were prepared
by replacing the standard phosphoramidites in the corresponding cycle with 2'-O-



1751 ATTACTACAG TAGCACTTGG ATCTCTCACA TCTATTCCAG AAAATCTGTC 1801
TACTCATGTT TCTCAGATTT TTAATATGAT ACTAAAAGAA CAATCATTAG'4 {aancAi@4ncanac
TAAAACTGTA CTACAGGAAT' TGATTAATGT ACTCAAGACT 50 1901 GATCTTCTAA GTTCACTGGA
AATGATTTTA TCCCCAACTC TGGTGTCTAT 1951 ACTGAATTTC AATAGTCAAC TAAAGCATAT
TTTCAAGACT TCATTGACAG 55 2001 ‘TGGCCEATAA GATAGAAGAT CAAAAAAATA GGAACTCAGA
TGGCTTTCTC 2051 AGTATACTGT GTAACAATCT ACATGAACTA CAAGAAAATA CCATTTGITC
2101 CTiaHITBOGUTIEOSAA MRORhAATETIESAAN ODCEARES GAAly FOCET BR4&Hveson 2151

CTATAAA CCCATTCC CAGGAACTTT AAT GAATCTTTGG 2201 ACAGAGAGAT
TCTGT %&’&E&iﬁ %3?01‘ ‘g@m hig '1%?&@%‘% HeccAGEAAA

ATATACA%&IMWP@I%CGﬁﬁm@oH%g%%ggd Ao Tcﬁ'%STé%gTTCA %@AAATTTT
GIGCTGATTC, - AGAT nuary GCAA
%%%@% @igoprpYramnophaaph mm@smwmmme

AGTTTATT ’Q@‘S‘i‘%ﬁf\% °?%§$%*{ﬁ% N RSSO

102551 &y slarfeaienar rarasrandinglyrdsriat mwmmmznigﬁgi gg#GAAATC
TeAToAG ARRRT Py AR G LS COR R R an AsaTTaGTTT
GACTAAGLTSphoxamisiies O azB60SICeAAAIBEEDIT GERAABETER IFATIA THAPA G EAGGT ACGAC

6517 CHOEEH eHECHEodeh SoRafaris ool i Mvtodieimal Soo1 acTarTcas

AANCAABRSSpHaAESCOCNPhos phaieraditile $whs ChAletiiout as B e ANEd I abliSly T GCGCGCAGT A

TACT 1C 30Q1TGTAGATCLT CGIGICOATT GI TCATCAAT
o e e e o) T T AR AA L A OH P AN A B CAGAGD
CATTAAGA Hrep bR AEEEABST i ERYETS@47 AGAAACTACA GAGCACTTGG TTACAAAGAG

3151CAGATTACCT CTGCGAGCCC "AGATCAACCT TTAATTCACT TGGEGGGTTGG 35
3201CAATTTTATT TTTAAAGAAA AACTTAAAAA TAAAACCTGA AACCCCAGAA 3251CTTGAGCCTT

GTGTATARA] SETJWQ@Q,U%WQQ' ALS d%ﬁ@(B@CBCGC 403301GTGGCTCTAG CTGTAATCCC
AGCTAACTTT GGAGGCTGAG GCGGGTGGAT .
15 a) analytical gel electrophoresis in 20% acrylamide, 8M urea, 45uM tris-borate
buffer, pH 7.0 and/or '
b) HPLC analysis: Waters GenPak FAX column, gradient CHgCN (400ml), Ho0
(1.61), NaH2PO4 (3.1g), NaCl (11.7g), pH6.8 (0.1M NaCl) after CH3CN
(400mi), H20 (1.61), NaH2PO4 (3.1g), NaCl (17.53g), pH6.8 (1.5M NaCl)
20 andior

¢)  capiliary electrophoresis using a Beckmann eCAPTM, U100P gel capillary
column, 65 cm length, 100 mm Internal Diémeter, window 15 cm from one
end, buffer 140 uM Tris, 360mM borate, 7M urea and/or

d) negative ion electrospray mass spectrometry wiich in all cases cenfirmed the

25 expected mass values.

The methods for analyzing ofigonucleotides according to a), b), c) and d) are known
to a person of skill in the art. These methods are for example described in
Schweitzer and Engels "Analysis of oligonucleotides® (in "Antisense — from

30  technology to therapy", a laboratiory manual and textbook, Schiingensiepen et al.
eds., Biol. Science Vol. 6 (1997) p. 78 — 103).

The following oligonucieotides were prepared (see description)



3351 TGCTTGAGCC CAGGAGTTTG AGACCAGCCT GGCCAACGTG CGCTAAAACC 3401TTCGTCTCTG
TTAAAAATTA GCCGGGCGTG GTGGGCACAC TCCTGTAATC 45' 3451 cCKatenaen@8idcacecTea
GGCACGAGAA TCACTTGAAC CCAGAAGCGG 3501GGT' i ' GCAGTG ACCCAAAGGT ACACCACTAC
ACTCCAGCCT GGGCAACAGA 503551GCAAGACTCG GTCTCAAAAA TAAAATTTAA AAAAGATATA
AGGCAGTACT 3601GTAAATTCAG TTGAATTTT&ZATATCTACCC ATTTTTCTGT CATCCCTATA
3651GTTCACTTTG TATTAAATTG GGTTTCATTT GGGATTTGCA ATGTAAATAC 55 3701
GTATTT@RMGSIEATCATATA AAGTAGTTCT TTTAGGAATT C 14 January 2004 27 Table 2:
SEQ I D NO. 21: Sequence of P. falciparum (partial sequence; Genbank, ID

Z98551) . PN EE RN | T [ U 11 LI | TTTTGTAGITTTC
TTUTT%A@%MM&M*%A%@%%M i
TAATTTTTGTAGATTGAAATTTATTATTATTATTATTATTATTGTTGTTGTTGITGTTGTTG
TTGTTGITGHEAT 3ATCFAATRITATA ¢ TA&#T@@W%TTW EQADNGTET
CTTTCTTTCATATTCITTTAAACTTGTTACACTCATATTTTCTGTATTTACATCAAATCT' |' T 10
TATTATGTTGATTGTTATTTAAATAATTTAATTCTTGATATGTTTCATCTATTGGTTGTATA
GGATTATCOBRBGE AT FCRTATE AT AACT AT ATA T TAY BCTANCCHRAGAS FAT TS NEATIE
AGTTTTTACATTTAATTTATTTTTATCACCTTTATTATTTATATTATGAGGTATACTACTAT
TCGTTGTATGATCATIIA TTT, TIT.
e o Ly
ATCATGTGTTGTTGTAATTTGTTCTATCTCTTTCATCAAGGTATTTTTAACTTCCAAGTATA  AA
TTTTGTCTTANBAT AT CATCATGATASAGEFSA BATTATGATGATCACCTSSANDTRDT 22
TTATTATCATCAT TATAAAGATAATAAT TATGATGATCACCTTGATCCATTTTATTATCATC
ATTATAAAGATAATTATTATGATCATGACCTTGATCCATTTTATTATCATCATTATAAAGAT
AATTATTATONPCATEACE T & R G TRATATCATCATTATAAAGATARRINMIRTEA 20
TCATGACCTTGATCCATTTTATTATCATCATAATTATTATTGTCACCATTTTTATTATTGIC
ATGATCATTITEALTALT TETTTATFATTATCATGATTATTTTT T,
GATTATTTT@%]E%‘T#BIJ%%EFT]?%%:@ATTATCATCATTTTTAT$E§¢W‘IC'®£
TTCGTGTCGTAAGT CGAATCCCTATTTAGT GATGTGATTTTCATCGGAGTAAACATATCTAT

GACATTCAGBNACEIG TETA IXTGCT TR BOATCATCCTTTATATTTAGREQANTDCAS 25
CATCCATATTTTCCATGAGATCATAACTTGATGTACTTGGAATGTCTTGTAAGTAATCTTTT

TATATTATIONANAC AT AT R AT AUEACT T AACATATGTAT ACGREBTEE

TTTGITCTTGTGATTCTTTATTTTTATTTTGTAAAATCTTTTCAGATATAACGI TATATAAC
ON10: 3-A*G"TAC'CG'CAG'C*G SEQ ID NO. 16
] .
ON11: 3-C*C*G*CAG'CGTCG'G SEQ ID NO. 17
ON12: 3-G*"C*AGC'GT'CG G'T'T SEQID NO. 18

i  ON13: 3-A*A*G™A G*T C*A G"T C*T C*C*T A G G"C-Flu-5' (Vergleich 1)

SEQID NO. 19
ON14: 3-G"G*CTAG'TAC'CGC'AG'CG TC GG SEQ ID NO. 12
ON15: 3-C*'T"T"TAAG G'C AG'T*'A-FITC , SEQ ID NO. 13
wherein
5 " is a phosphorothioate internucleoside bridge,

and FITC is a fluorescence label.

ON1 to ON 12 were tested in a cell-based assay for their effectiveness in inhibiting
the proliferation of REH leukemia cells. ON1, ON2, ON4-ON12, ON 14, ON15 are



TTTCGTTTCTCTATTTTGITTATATTAGT TTGACTTGTAAAGT TATTTATGAT I ATCAAT
ATTTAGATTATTTGTATATAATAAATTATTATAAATATTTAAAGTATCATTT.
TGIGITCCTTTTCTTCAATATAACTTTTTCTTTT IAAATAAGATAATATGTTATATAAAACA
GTATGATAATTTGITATCTTCCTTTTAATATCATTALTAATATTATTATATTCCTTTTCATC
ATTAATATTGCATTCAGAAAAATGI TGTATAGTAT CTATCTTTTTTACAGAATTCATAA
AAACAGATTTATAATTTTTTTTTGACTTATCATATAAT' r CTTTATTTAATAAATCGAACTTG 35
TTATTCAMTTErEECAYONATEDUIFCONCAETT agANSIT PANGTAATTCAASIARCETDAL! eg5
AATATT T I T 1C [T ] TATAA
e T TS S A o
ATCTTColigaaeiddtidAT CCCAATGTATATATTTTTCATGACATTTTTTTTCTAGTAACATAAA 14 January
2004 28 TGATTCGITTAAAAAAATATGAAATATATTACATATACTTTTAATATATTGTATTAATGATT
TTGCATTATATAACTTTTTTTCAGATTCGTGATTATCTAAATTTTGTATAATATCTTCACCT
TGISTAThéASdABTdARE Prdifdratioinhiditbh BApd SreNErd BhoWhANFIgand 1CCTC
TATATGGTCAAATGECATCTCATTATTTTCTTCTTTACCATATTGITTTTGACATGITTTTC 5
CTTCACCATTTTGITTTTCACATATTATTCCTTCACCGTTTTGITTTTCACATATTATCTCG
TCACCGITTTGITTTTCACATATTATCTTTTCACCACTTTGITTTTCACATATTATCTCTTC
ACCGTTTTGITTTTCACATATTATCTTTTCACCACTTTGITTTTCACATATTATCTTTTCAC
CACTTTGITTTTCACATATTATCTTTTCACCACTTTGITTTTCTTTTTTTAATCCGITTGTA
TTATATACACCAATAATTGCCTGECATTTTCTGCTTGECTTCATCACTTATATGIGGTATGIT 10
TATTTTACATTGTGATATTTCCTTTTTAATATTTTCGGAGAGAGAAAAGTAATCATGATCAT
ATTTTTGTAA. AATATCCATATGGTCCAGTATAAAATTCAGAGTATCATTATATTTAAAATTA
ATGITACTATTGAGT TCTTCAAAATGGT TAATATAATCATTGTATGATTTTTTATTTTGITAC
TAGATAATTTTTGGTATCATCTAAAATGAATAAGATGGTTTTACATATATCGT TTAAAAGAT
GATTTITCTTGATGAATATTTTTTTTTATATTTAATAGATTATCATGCATTATATTAGACATA 15
TTTGTTTTAATTTGTTGAAAAGATTTTTTTTGATTTATAAA. ATTTTCTTCTAAAGAATGATA
TTTATTTAATAAGAATTGTGTAATATATTTTTCTTCTATTATTTTTTTAATTAATATTTGAT
GAAATGCTTGTATATTTTTATATTTTTGAATAGTATCTTTTAAA. AAGAAAAATATTTTATTT
TGTAGATCATCTGTATTATCCATTTTATTTAATAAATTTTTTATTTTTTTACTTTTTTCAAA
TAAAATTTTTTCTTTTTCTAATAATATTTCTTTATTTTTCTTTAGACTATTTTGTATATTAT 20
TATATTCTTCTGTATCAAGATAAACACCTCTCTTTTCTCTGCTTAAATTCAGTGCATTTCTT
AACTTTTCGATTTCATTATTTAAATCCTTTATTTTTAATTGITTCGTITGITTTTATATTTAT
CTCGGGTCTATTCTTAATATTCTTAGCTCGAAAGACATAATCTAAAGT GCTTAAAGT CTCAT
CAATACATAAAGAGGAGGGT GATATAGT GGCGACAATAAAAGTCTTCGI TTTCCCACCTAAC
GAATCTTGTAATAATCTGGT TAATTTAGAATCTCTGTAAGGAATATAAGATGAATTCTCAAT 25
CAACGAATTAATAACTCTACCTAAGGTTAATAAAGATTGATTTATATTACAACTTTCTTGIT
GTCTAATTTTTAAAGAACCATAAGAGCTTTTCAAAGCATTTTCACTACCCGCTAAATCAACT
AAATTTAATTTTCCTATTTTTGT TATACTTTCTCCTACATTATTTATATCTTTTATAATTAA




TGITATAGTAAAAATCGAATGACTTCTACTCGATTTTTTATTATAAGCCGT TTCA! CC
TTCTTTTTTTAATAGCTGAACATATAATATAATATATTTCTTCAAAAGAATTAA 2004
TCTTCTAACTTATCAACATTTAATCCTTTACTTTTATTATTACTATCTTCATATATTCGAAG
TTTCATATTTTCATTTGT TGAACTTAATAAATCACALAATTCTTCATTATATATTTCTAGAT
AGCTAATTTTTATATTAAAATCGTACATATTCTTATCATCAAATGT TTGATACATATCATTA

TTCCTALTTTTAT CTACATTTT GTACAACATCACAAGTAATATCTCTACTCTTTTC
GTTAAC% %@% 'rSL?ﬁ&s&tP iMtK PAeTeOtRANtISEPYAT

CAATAT &R '[}5]@{'EégtATAATAAATTATTATAATTATTATTAATAATATTATTATTGTTA
CCATTAGT TTCCTTATTTATTACATTTATATGTTCGTTATCCTTTTCATCAAATATATTCTT
TTTTCCTTTAAAATGTCGAATCTTTTCTTCTTTCCTTTTATTTAATATATCGAATATTCTTT
TCGTAACTCGAAATATAAGT CCAGTAT.CCTCATTCTCACAAAGT TCATAGCAATAGCTGATG 14 January
2004 29hé BEHAER: ST T GITC
TAGTATTTTCCCTT Q Aﬁ%&mccéa%@ﬁm ME@%F%%%@%
TACRATWE FLltiy ihcoddiA

ATATAT

T s e e

ATTTTTANE Dliganuaaatitea 0T AmAT A TETSiRad With A TEGEED B3AAYGANEIHES-BRL)

ATATACK RN oPleRft o e el et i rolipraelati colfectin

TEARRG T
TTCTT TeompERGVAEGHCADAEA VEFGAC TARCTAZA WS TIdEeA Tor 4 Bours in the absence of

CATCAT JTAATTTATATATAT, TATATATA ATGTATATTTTATTTTTACCTCAT
i RSN e R A i S TP AP IRE AV E B QAT Was

TAATCAAA@@HmTa\TWTJ&.E’éﬁtHMfI 1I0%Txﬁzéﬂ IETOUAMELEATAM A I A ehier 5%
ATTATT A@T CTACCTCTTCATTATTTATAr L =TTTTTTTCITTTTCATTTAATG
GTCTA BRBHYTWEA MOARY wATfronT Sahdva)T Konttisy At vells

CTCACCOITT WEITWBId ATIEPMRTATIT BNl SmiccBRAY AR RTBN AR CadBIPRjdcgP O

hurnan eg5 sequence w th Pllasnodi um parum seque

human. GelEeeehre lt@@némrrwe.fe determineddnareh case fygm@@mmmzmmua QITEGCGAAGAAG

P'—ﬁ@“’%ﬁﬁ@ wbﬁddlé?ﬂde' éi@%@%c% cﬁ%’&'ﬁ%&&%égw sEQ .

S sEQ
TCTTCTE@FFA@QW FigusetAGGC~r . ATGCCTTTTTAGGAAATGCCCTATTTWAATA 121 180

35

Table 1: Nucleotide sequence of human eg5 (SEQ ID NO. 20)

20 1 GAATTCCGTC ATGGCGTCGC AGCCARATTC GTCTGCGAAG ARGAAAGAGG
51 AGAAGGGGAA GAACATCCAG GTGGTGGTGA GATGCAGACC ATTTAATTTG
o 101 GCAGAGCGGA RAGCTAGCGC CCATTCAATA GTAGAATGTG ATCCTGTACG
' 151 AARRGAAGTT AGTGTACGAA CTGGAGGATT GGCTGACAAG AGCTCAAGGA
201 ABACATACAC TTTTGATATG GTGTTTGGAG CATCTACTAA ACAGATTGAT

30 251 GTTTACCGAA GTGTTGTITTG TCCAATTCTG GATGARGTTA TTATGGGCTA
301 TAATTGCACT ATCTTTGCGT ATGGCCAAAC TGGCACTGGA AAAACTTTTA

35 351 CAATGGAAGG TGRAAGGTCA CCTAATGAAG AGTATACCTG GGAAGAGGAT
401 CCCTTGGCTG GTATAATTCC ACGTACCCTT CATCAAATTT TTGAGAARCT

451 TACTGATAAT GGTACTGAAT TTTCAGTCAA AGTGTCTCTG TTGGAGATCT

40 501 ATAATGAAGA GCTTTTTGAT CTTCTTAATC CATCATCTGA TGTTTCTGAG
551 AGACTACAGR TGTTTGATGA TCCCCGTAAC AARGAGAGGAG TCATAATTAR

45 601 AGGTTTAGAA GAAATTACAG TACACAACAR GGATGAAGTC TATCAAATTT
651 TAGAAARGGG GGCAGCAAAA AGGACAACTG CAGCTACTCT GATGAATGCA



huMan. SEQ A. TTTAATTTCGCAGAGOGGAA. AGCTAGCGCCCAT.  TCAATAGTAGAATGEGATCCTCTA
30 PLASND. SEQ W=AATTTTNTACATTGAAATWATTATTATTATTATTATTAT (S UR TGTT 181
240 hunman. SEQ CGAAAAGAAGTTAGTGT. ACGAACTGGAGGATTGGCTG. . ACAAGAGCTCAAGGAAAACA
PLASMD. SEQ GTTGTTGITGTTGITGTTATTATTTGAATAATTATTTGTTATATGAACATT - ' MAACATT
35 241 300 human. SEQ TACACTTTTGAT ATGGTGTTTGGAGC

ATCTACTAAAC. - AG  PLASMD. SEQ

TATATTTCTCFEIC T FAGACTIGITACACTCATATTTT TTTAC 40 301 360
human. SEQ Av%&h&%%%& S AACTCTTET %Eﬁh%‘%%‘esﬂ( 3AAGTT. AT. .
PLASMD- SEQ 5% CAASTCTERTT ARTAECTRGATTIET AT TARATAAE TFRAIFGEEGATAT( 3TTTCATC 14

Jantiary 20 3 420 human. SEO TATGGGCTATA. . . .

ATFGCAC . . %ﬂ?‘ﬁﬁ’%%ﬁg%jﬁ. RYCCEFEARNGEFTOCUC GTTCTRGACCHIGIERRTARE . .

TATTGGT TGT ABAGGAAIATCES PACTRELLAT TATRRATARAATATAL TCATEIAASSG 421 480
hugénSEQ CA .... CTG GAAAAACTTTTACAATGGA. . . AGGT ACCTA. ..

PLASMD. SEQ *PAGAFTEFAS TAFIREFIANC FRRIGACSATIAATICET TRICASBRT TATTATTTATATT
Figure. 1: obhi SerhhAidhec SHATEE G%:[c E,}(W 1 + 2: The effect
of ol igonucl eot dees ONL to O\Il%ce%%%%%gélﬁgtér@e SN eéllﬁ‘%ﬁi bition of

pr qgi f er ati9h CGCTREBATER [CRRCAATATQECCESIAYCT sTphoowre Adeadachet experi nent
nd n 14 January 2004 31 CLAIMS 1. An

xper i ; ri sQ
ol i gonucl re%??d?%?@%%%%@ﬁéﬁﬁﬁ%@%ﬁﬁ NPT SCnPPSE%100 nucl eot i des,
wherei n t aoseqasTearcd chiveTohdANARESId Ser1RRadlar bMahéo@ct her eof conpri ses
at2 | east, gne of SEQ I.D NO 1, SEQ ID NO 2, SEQ ID NO 3, SEQ ID NO 4, SEQ
| DK, 5, | GARRIAEAASEIFTARARES HCAISERFITDSRGCECCTS AGRERTHGNO 9. 2. The

ol i,gonucl eolbh dacPErEei+ VaidM8ad 85RhcAS ARG IdR; 1, wherein the
ol iLgé)nucI eoti de sequence is SEQID NOc.;l, SEQ I D Rloﬂ?%%ﬁ%bl D NO 3, SEQ 10

| DyRO 4, SBE | BTRNOBACISECAPAINGIS SARTSERFICDRMBRRTTCSEQArBriNgs8, or SEQ I D

1301 GAGGAGCTGA ATAGGGTTAC AGAGTTGTTT ATGGATAATA AAAATGAACT

+2

1351 TGACCAGTGT AAATCTGACC TGCAAAATAA AACACAAGAA CTTGAAACCA

30
35
40
4o
50
&5
60

65

1401
1451
1501
1551
1601

- 1651

1701
1751
1801
1851
1901
1951
2001
2051
2101
2151

2201

. 2251

2501

CTCAAARRCA
ATCA&ATCA&
CAAGCTGCTT
ATTCCAAACT
CAGGATATTT
ATTAA*TAAG
AGACCTTATT
ATTACTACAG
TACTCATGTT
CAGCAGARAG
GATCTTCTAA
ACTGARAATC
TGGCCGATAR
AGTATACTGT
CTTGGTTGAG
CAATAAAGCA
ACAGAGAGAT
ACTTAGTAGT

ACAADAATGAC

TTTGCAAGAA ACTAAATTAC
CTMTGGARAG TACTGAGGAG
AACACAéTTG AAGAAACTAC
GGATCGTAAG AAGGCAGTTG
TTGGCAAAAA CCTGAATAGT
GATGGCAGCT CAAAGCARAR
TGGTAATCTG CTGTCTTCCA
TAGCACTTGG ATCTCTCACA
TCTCAGATTT TTAATATGAT
TAARARCTGTA CTACAGGAAT
GTTCACTGGA AATGATTTTA
AMTAGTCAAC TAAAGCATAT
GATAGARGAT CAAAABARAA
GTAACARTCT ACATGAACTA
TCACAAAAGC AATGTGGAAA
GACCCATTCC CAGGAACTTT
TCTGTGCTTT GGAGGAAAAG
GTCCAGGAAA ATATACAGCA

TTTTCACAGT CAAAAATTTT

AACTTGTTAA

AQACTTCATG
ARARGATGTA
ACCAACACRHA
CTGTTTAATA
GGCCATGCTA
GTGTCTCTGC
TCTATT&CAG
ACTAMANGAR
TGATTAATGT
TCCCCAACTG
TTTCAAGACT
GGAACTCAGA
CAAGAAAATA
CCTAACTGAA
GCAAGTTAAT
TGTGAAARTA
GAAATCTAAG

GTGCTGATTC

AGAAGRAATAT
ATGCTGCCAG
TCTGGTCTCC
TGCAGRAGCT
ATATGGAAGA
GAAGTACATA
ATTAGATACC
AAAATGTGTC
CAATCATTAG
ACTCARGACT
TGGTGTCTAT
TCATTGACAG
TGCCTTTCTC
CCATTTGTTC
GACCTGAAGA
GAATCTTTGG
TACAGARACC
GATATAGTCA

TGATGGCTTC



NG 9. 3. The oligonucleotide or derivative thereof as ?‘%ﬁi nmed %@r“d aim1l,
wherein the oligonucleotide or derivative thereof has Y e

nodi fications. 15 4. The oligonucl eotide or derivative thereof as clained
in claim3, wherein said one or rm(reze nodi fi cations are | ocated at one or
nore phosphodi ester internucl eosid %r i dges, and/or at one or nore

PD- 2' - deoxyri bose units, and/or at one or nore nucl eosi de bases. 20 5. The
ol i gonucl eqt.i d ivative thereof as clainmed in claim3, wherein from1
to 5 ter rriz(r)iitesfll1 ﬁr&gﬁ%c%%%ﬁgza&g@ e TRCCRNP A RPGPARRT THETHACRND of the _
ol i gonucl enfoi dexrotcmREA cattoteatd ai@ehaiay antoditdanethanfi@nauc| eosi de bridges

| ocated at_the 5 -end and/or the 3'-end of the nucleotide. 25 6. The

ol i gonucl et dPAGROAGEFH PRRFAFATEH ERATEICERD RIASPAFAC] BFTETANIAT 3, wherein at

| east onesgpht &k Pk J54.0e %ﬁgg ' ucl eosi de bridge
| ocat ed at thg&S'@%Aecﬁ%f %ﬁgﬁ@{ﬂ%@%ﬂ%&;\%% sa(?p[é;cglf{hc:ﬁe%%%ﬂone i nt er nal
pyAPni di ne258Yc|CEBATTFEAG iGETEMIAEC] ARTGTREIGA, ciTecarargomuataosi de or derivative
t hereof a ai i |.al erein each nodification is independently
sel ect ed fszrgg?n J(r% Arjagrﬁﬁcé@é{r‘?gg GT\Q,SA%Gcﬁﬁ%Tgpﬁ%G@C&GWWat a 3 - and/or a
5'-end of 514 tdarmmayc 2084232 m wedrensddenDyrranimediddagthtent er nucl eosi de

bri‘ége; (b). replacenent of a phosphodi ester bridge at a 3'- and/or a 5'-end
of a nucld8%i FEPY AT EPMESPIS BRATEEETTT( CACTARGITACRATERETIBE a sugar
ot her residue;

phosphat e 5788 Géea{dne8R acssi@acrdRRsRRaLS CM%&QOX&QB%/GA
noairrti e

(d). _replacenent of a f3D 2'-deoxyribose unit by a sugar unit; (e)
r epPacenem80bf PAAMMTATRITATAFEFARSS PARACIHGEM. BSARGTERAGI ¢Acctcmuz| eosi de base;

(f).conj ugaki 0B.-kQ ,ﬁtplcg(?%%%l;&&@&gcfjf%%ggé)]%ag#ﬁcgg%% roperties of the

ol ilgenucl eot1 de or ‘deriva ereor sel e y to penetrate a

cel | 10 nesbr anercmiohés pypadracEmt enrc@ch®lal rreetabidri ¢aartowasd nucl eases,
af #Pni ty fz%laramg%S encaodi n target sequence, pharnmakokinetics, ability to
cl eave the“8g5 T NCTE-aE ST GRiEE, cad | }ASPSBTEr ossl i nk; (Q)

conj ugat i amwol 0 TeTRATEST bdeeth@l bERAGSIN BiRcBRIeCH8rPinc@ derivative
thsbeof, OE“ onally via an appropriate |inker nolecule; and 15 (h)
i nPfoduct i30Rt oPCATIARAR ALCREATFCP, ABRGACARNGNRAPASPATC EATEABACA and/ or a 5' - end

of the 3101 CTGGAGAGGT CTAAAGTGGA AGAAACTACA GAGCACTTGGE TTACAAAGAG

35

40

45

50

55

3151
3201
3251
3301
3351
3401
3451
3501
3551
3601
3651

3701

CAGATTACCT
CAATTTTATT
CTTGAGCCTT
GTGGCTCTAG
TGCTTGAGCC
TTCGTCTCTG
CCAGCTACTG
GGTTGCLGTS
GCAAGACTCG
GTAAATTCAG

GTTCACTTTG

CTGCGAGCCC
TTTAARGARA
GTGTATAGAT
CTGTARTCCC
CAGGAGTTTG
TTAAARMATTA
GGGAGGCTGA
AGCCARAGGT
GTCTCAAADLA
TTGARATTTTG

TATTAAATTG

AGATCAACCT

AACTTAARAR

TTTARAAGAA
AGCTAACTTT
AGARCCAGCCT
GCCGGGCGTG
GGCACGAGAR
ACACCACTAC
TAARATTTAR
ATATCTACCC

GGTTTCATTT

TTAATTCACT
TARAACCTGA
TATATATATC
GGAGGCTGAG
GGCCAACGTG
GTGGGCACAC
TCACTTGAAC
ACTCCAGCCT
AAAAGATATA
ATTTTTCTGT

GGGATTTGCA.

TGCGGETTGS
ARCCCCAGAR
AGCCGGEGECGC
GCGGGTGEGAT
CGCTAARARCC
TCCTGTAATC
CCAGAAGCGG
GGGCARACAGA
AGGCAGTACT
CATCCCTATA

ATGTAAATAC

GTATTTCTAG TTTTCATATA AAGTAGTTCT TTTAGGAATT C



ol i gonucl eotide or derivative thereof. 8. A method of t _
ol i gonucl eoti de or derivative thereof as clainmed in cﬂ@# %p”%ﬁﬁpr|3|ng

the step of condensing suitably protected nonomers on a 20 solid phase. 9.
The use of a therapeutically effecti \ve anount of the oligonucleotide or
derivative thereof as clained in C|§Iﬁll I n the manufacture of a nedi canment

for inhibitin ene expression wherein said oligonucl eotide or

der i vatiebte %ﬁé’@égéﬂg B\ Resiuanes obP aldipsirame(padiad sequemce; GeobatilggDan egs
protelggag§1 A pharnaceutical conposition conprising at |east one
ollgonucleotlde or derivative thereof as clained in clains 1 or 3. 30 11.
A method of meking a pharnmaceutical conposition conprising mxing one or
nore ol.i,gonucl-eoti des or derivat.ives thereof as claimed in claim1l with a
phyS|oFog|caT|y acceptabl e excipient. 14 January 2004 33 12. The net hod of
nak5ngTETEW@TWE@@ETAT@QCTﬂﬂﬁ@m@mmcmmGGEAGTmemﬂtmmrmmymmmmTETAGmh@ﬁ@In t he

e A o e A b IR v ¢
<120) 8?5’33%%%&@%"69’1‘ W&Tﬁﬁ?’ﬁﬁ%ﬁﬁ%ﬂ&%ﬂ‘@@@ﬂ@%ﬁ@@@rm <130>
HVR 19gg'ﬁ1rwzwrgmmammm@%@ﬁmmmm&hﬁﬁﬁwﬁ@ﬁ> 20

t
:“0> T e S ?-'g#sgﬁ%%&f%e e N T
ontef CHT P ECRATBHET AT IAPA TANT T EAATTGF BCATATGTTTCATCTAT TGGTTGTATA

GGATTATCCGTTGTATTCTTATTATATAGCATATATTCATTTAAGGGTAGATTATTGTGATT
AGTTTTTACATTTAATTTATTTTTATCACCTTTATTATTTATATTATGAGETATACTACTAT

} TCGTTGTATGATCATTTAAACTATTGTAACGAGAGTAATTATT I TCATGCGCTACAATTTTA
TCATCTTGAATAAGAAATTGGAAGTTTTCATCGATTTGTTCARATACT TTACTTAAATCTAT
15  ATCATGTGTTGTTGTAATTTGTTCTATCTCTTTCATCAAGGTATTTTTAACTTCCAAGTATA
AATTTTGTCTTATGATATCATCATTATAAAGATAATAATTATGATGATCACCTTGATCTATT
TTATTATCATCATTATAAAGATAATAATTATGATGATCACCTTGATCCATTTTATTATCATC
ATTATARAGATAATTATTATGATCATGACCTTGATCCATTTTATTATCATCATTATAAAGAT
AATTATTATGATCATGACCTTGATCCATTTTATTATCATCATTATAAAGATAATTATTATGE

20 TCATGACCTTGATCCATTTTATTATCATCATAATTATTATTGTCACCATTTTTATTATTGTC
ATGATCATTTTTATTATTGTCACCATTTTTATTATTATCATGATTATTTTTATTATTATCAT
GATTATTTTTATTATTATCATGATTATTTTTATTATTATCATCATTTTTATTAT TATCATAA
TTCGTGTCGTAAGTCGAATCCCTATTTAGTGATGTGATT T TCATCGCAGTAAACATATCTAT
GACATTCACAAACGTTTCCCTTATCCTTTGTACATCATCCTTTATATTTAGATAARATTCAT

25 CATCCATATTTTCCATGAGATCATAACTTGATGTACTTGGAATGTCTTGTAAGTAATCTTTT
- PTTTTTAATATATCTATTAATTCTGCTATATACATATTACATTTGTTTARATTTTGTTCAAA
TATATTATTAAAAAGTTTTATATTTTCATTAGACT TTAACATATGTATACGACGTCCCOMTT
TTTGTTCTTGTGATTCTTTATTTT TATTTTGTARAATCT T T TCAGATATAACGTTATATAAC
TTTCGTTTCTCTATT T TGTTTATATTAGT TTGACTTGTABAGTTATT TATGATTTTATCAAT

30 ATTTAGATTATTTGTATATAATAAATTATTATAAATATTTAAAGTATCATTTAAACATTTGC
TGTGTTCCTTTTCTTCAATATAACT TTTTCTTT TTAAATAAGATAATATGTTATATAAAACE
GTATGATAATTTGTTATCTTCCTTTTAATATCATTATTAATATTATTATATTCCTTTTCATC
ATTAATATTGCATTCAGAAAAATGTTGTATAGTATCATCTATCTTTTTTACAGAATTCATAA
AARCAGATTTATAATTTTTTTTTGACTTATCATATAAT TCTTTATTTAATAAATCGAACTTG

85 TTATTCATTTTTTCATAAATATCTTCCACATTTTTATTTATAAGTAATTCAATATCTTTCAA
AATATTTTCTTTAAATTCTTGTATATCTTCATTTATCATTTTTTTATAATTATTAATTATAA
TATTATCCTCCTTTTCAAAARACATCATATTTTTTATAAATATATTCAATGTTGTCATTCATA
ATCTTCTTGTCCTTATCCCAATGTATATATTTTTCATGACATTTTTTTTCTAGTAACATAAL



<222> (1)._(19) <400> 1 cgacgccatg atggaattc <210> 2 %}1> 1a 3212> DNA
<213> Synthetic sequence <220> <223> Description of th %S

sequence: Antisense otigonucleotide <220> <221> riisc feature <222> (1).
(19) 19 14 January 2004 <400> 2 aat ctgc atctcacca <210> 3 <21i> 19
<212> DNA <213> Synt hetic sequence <Z20> <223> Description of the

synt hetic sequence: Antisense oligonucleotide <220> <221> m sc feature
<222> EGATTCERrTEARARA B gIRARY TACAT FRRUUT TRANIA TATTSRAFPAASEATR 12> DNA

ggéﬁznce %ntrlhg%nse cnug"feot&;ﬁ‘é %%&%GWAT?H %ﬁéﬁd&x&b {1}.
(12) TGTCTATTTAATAATAAA TTTTATAAATTCTTTATTCTCAGGATAATTAAATGATTCCTC
TATATGGTCAAATGGCATCTCATTATTTTCTTCTTTACCATATTG T T T TGACATGTTTTTC

5 CTTCACCATTTTGTTTTTCACATATTATTCCTTCACCGTTTTCTTTTTCACATATTATCTCG -

TCACCGTTTTGTTTTTCACATATTATCTTTTCACCACTTTGTTTTTCACATATTATCTCTTC
ACCGTTTTGTTTTTCACATATTATCTTTTCACCACT TG TTTTTCACATATTATCTTTTCAC
CACTTTGTTTTTCACATATTATCTTTTCACCACTTTGTTTTTCTTTTTTTAATCCGTTTGTA
TTATATACACCAATAATTGCTGGCATTTTCTGCTTGGCTTCATCACTTATATGTGGTATGTT
10 TATTTTACATTGTGATATTTCCTTTTTAATATTTTCCGAGAGAGAAAAGTAATCATGATCAT
ATTTTTGTAAAATATCCATATGGTCCAGTATAAAATTCAGAGTATCATTATATTTAARATTA
ATGTTACTATTGAGTTCTTCAAAATGGTTAATATAATCATTGTATCATTTTTTATTTTGTAC
TAGATAATTTTTGGTATCATCTAAAATGAATAAGATGGTTTTACATATATCGT I TAAAAGAT
GATTTTCTTGATGAATATTTTTTTTTATATTTAATAGATTATCATGCATTATATTAGACATA
15  TTTGTTTTAATTTGTTGAAAAGATTTTTTTTGATTTATAAAATTTTCTTCTAAAGAATGATA
TTTATTTAATAAGAATTGTGTAATATATTTTTCTTCTATTATTTTTTTAATTAATATTTGAT
GAAATGCTTGTATATTTTTATATTTTTGAATAGTATCTTTTAAAAAGAAAAATATTTTATTT
TGTAGATCATCTGTATTATCCQTTTTATTTAATAAATTTTTTATTTTTTTACTTTTTTCAAA
TAAAATTTTTTCTTTTTCTAATAATATTTCTTTATTTTTCTTTAGACTATTTTGTATATTAT
20 TATATTCTTCTGTATCAAGATAAACACCTCTCTTTTCTCTGCTTAAATTCAGTGCATTTCTT
AACTTTTCGATTTCATTATTTAAATCCTTTATTTTTAATTGTTTCCTTGTTTTTATATTTAT
CTCGGGTCTATTCTTAATATTCTTAGCTCGARAGACATAATCTAAAGTGC TTAAAGTCTCAT
CAATACATAAAGAGGAGGGTGATATAGTGGCGACAATAAAAGTCTTCGTTTTCCCACCTAAC
GAATCTTGTAATAATCTGGTTAATTTAGAATCTCTGTAAGGAATATAAGATGAATTCTCAAT
25 CAACGAATTAATAACTcTAccTAAGGTTAATAAAGATTGATTTATATTACAACTTTCTTGTT'
. GTCTAATTTTTAAAGAACCATAAGAGCTTTTCARAGCATTTTCACTACCCGCTAAATCAACT
AAATTTAATTTTCCTATTTTTGTTATACTTTCTCCTACATTATT TATATCTTTTATAATTAA
TGTTATAGTAAAAATCGAATGACTTCTACTCGATTTTTTATTATARGCCGTTTCAGCTGTCC
TTCTTTTTTTAATAGCTGAACATATAATATAATATATTTCTTCAAAAGAATTARTACTTTTT
30 TCTTCTAACTTATCAACATTTAATCCTTTACTTTTATTATTACTATCTTCATATATTCGAAG
TTTCATATTTTCATTTGTTGAACTTAATAAATCACATAATTCTTCATTATATATTTCTAGAT
AGCTAATTTTTATATTAAAATCGTACATATTCTTATCATCAAATGTTTGATACATATCATTA
TTCCTATTTTTATCTACACTACATTTTTGTACAACATCACAAGTAATATCTCTACTCTTTTC
GTTAACTAACAAATTGTTAGGTTCTTTATTAATTTTTAAATTATTATAAATATCATTTTTAT
35 CAATATTTATTTTGTTACATAATAAATTATTATAATTATTATTAATAATATTATTATTGTTA
CCATTAGTTTCCTTATTTATTACATTTATATGTTCGTTATCCTTTTCATCAAATATATTCTT
TTTTCCTTTAAAATGTCGAATCTTTTCTTCTTTCCTTTTATTTAATATATCGAATATTCTTT
TCGTAACTCGAAATATAAGTCCAGTATCCTCATTCTCACAAAGTTCATAGCAATAGCTGATG



<400> 4 atgacggaat tc <210> 5 <211> 12 <212> DNA <2ég‘ﬂ§ént§§§
sequence <220> <22 3> Description of the synthetic se é | sense
ol igonucleotide 2 119 19 12 14 January 2004 <220> <221> m st feature
<222., (1) .. (12) <400> 5 ccatgacgga at <210> 6 <211> 12 <212> DNA
<213> Synthetic sequence 3 <220> <223> Description of the synthetic
sequence: Antisense oligonucleotide <220> <221> m&sc feature <222>
(1) .. (TCGCRATDBABACERIATICHAA TGOACQT ORI TA TR BT Ch ATIR T2 PC RMATE RIS >

Synt he@A@Tﬁ@ﬁ#ﬁﬁ@@rf@é@@.ﬁ%ﬁé@@é%Aéélﬁéﬂftdgc'fd&%ﬁ)éﬂ&ﬂﬁkhéﬁ%{?@Ce
AT S e2 8 a fbL SRR R 38 coteanccceceancannarAAR AR AR AR AR ARAAATATAT
ATATATATGTACATGTATATTTATATGTATATGTATATATATATGTATAGTTATATGTATTT
5 TTATTTTTATTTTTATTTTTATATTTATTTTTATTTTTATATTTATTTTTAT T I TATATTT
ATTTTTATTTTTATATTTATAT T TATATATGTGTAAAATTAACATGGGGAGCAAAGAATTTC
CCATATATTTTTTTTTTTTAATCTATTTAATAAAACATTATTATGATATACGCAGAGGTGAT
ATATACATGGTATTTATTTATTTTTTTTTATATATTTTTCAT
TTGTTTCGTAGGAATATTCTTTTTTT T TCTGCACATATAT T TCACTATCCATATAATATCAT
10 AATACATCATGGAATAATTTATATATATATATATATATATGTATATTTTATTTTTACCTCAT
CTACTATTTGGTAAATATAATTATTGAACAAAGTTTTCTGATCCACATCTTTATCACATGCA
TAATCAAAACTATATT?TTTTTCGTATATTTCATTGTTTCTATTAATTGTTAATATAACCTC
.-, ATTATTATTAATTCGAACTACCTCTTCATTATTTATATCGTTTTTTTCTTTTTCATTTAATG
o GTCTACACCTTACGATAACTTTTATATTTACGCAACTTGATTTATCATTATTATAAGAATTT
15 CTGAGCATTTTACTTTTATTCAAATAAT

Table 3:
Sequence homology: Comparison of human eg5 sequence with Plasmodium
falciparum -eg5 sequence '

20 i
human.SEQ  GAATTCCGTCAT......... GGCGTC. .
PLASMO . SEQ

-GCAGCC.AAATTC.
TTTTTTTTTTTTTATTCCTTGGATGTTCTTGGTAGTTTAAATTTTTTATTTTTGTAGTTT

60

-GTCTGCGAAGAAG

120

25 human.SEQ  ......... ARAGA. . . .GGAGAAGGGGARGAACATCCAGETGETGGTGAGATICAGACC
PLASMO.SEQ TCTTCTTTTATACGTTTTAAAGCAGGGGATCCCTTTTTAGGARATGCCCTATTTTCAATA
- 121 180
human.SEQ  A.TTTAATTTGGCAGAGCGGABRAGCTAGCGCCCAT . TCAATAGTAGAATGTGATCCTGTA
30  PLASMO.SEQ GCTTTAATTTTTGTAGATTGAAATTTATTATTATTATTATTATTATTGT . TGTTGTTGTT
181 _ 240
human.SEQ  CGAAAAGAAGTTAGTGT.ACGAACTGGAGGATTGGCTG . . ACAAGAGCTCAAGGAAALCA
PLASMO.SEQ GTTGTTGTTGTTIGTTGTTATTATTTGAATAATTATTTGTTATATCAACATT TTGAACATT

35
241 300
human.SEQ  TACACTTTTGAT...... ATGGTGTTTGGAGC - v o v e eenn ... ATCTACTARAC. .AG
PLASMO.SEQ TATATTTCTCTTTCTTTCATATTCTTTTAAACTTGTTACACTCATATTTTCTGTATTTAC
40 301 360
human.SEQ  ATTGA..TGTTTACCG. . ..AAGTGTTGITTG. . . .. TCCAATTCTGGATGAAGTT.AT.

PLASMO. SEQ

ATCAAATCTTTTATTATGTTGATTGTTAT T TAAATAATTTAATTC TTGATATGTTTCATC



<220>
<211> 12 <212> DNA <213> Synthetic sequence 12 12 12
4 <223> Description of the synthetic sequence: Antisense otlgonucleotide
<221> m sc_feature <222> (1) (12) <400> 8 ggctgcgacg cc <210> 9
<211>"12 <212> DNA <213> Synthetic Qequence <220> <223> Description of

the synthetic sequence: Antisense oligonucleotide <220> <221> raise
feature <222> (3kh ..(12) <400> -9 ttggctgcga cg <210> 10 <33d> 19

<220>

<221> wisc feature <222> (1)..(12) <400> 7 %ggg ca <210> 8
nuary 2004

DNA <2i3m3n Syt heﬁA&@G{ﬁﬁﬂ&b@nC%ﬁm . TATCTTTGC . GTATGGC . CARACT. . . . .. .. GG
PLASMO.SEQ TATTGGTTGTATAGGATTATCCGTTGTATTCTTATTATATAGCATATATTCATTTAAGGS
5 421 o : 480
human.SEQ  CA.....CTG.GAAAAACTTTTACAATGGA. . . AGGTGARAGGIC. . . . . . ACCTA. . ..
PLASMO.SEQ TAGATTATTGTGATTAGTITTTACATTTAATTTATTTTTATCACCTTTATTATTTATATT
Figure 1:
10

This figure summarizes the resulis of Examples 1 + 2:

. The effect of oligonuclectides ON1 to ON12 (eg5 antisense) on the inhibition of

proliferation of REH célls (in percent) is shown.

® 1 experiment

& 2™ experiment
CF : celifectin comparison



<223> Description of the synthetic sequence: Antisense | i go | eoti de
<220> <221> misc _feature <222> (1)..(19) <400> 10 cgg%gﬁw gﬂﬁ%ggaattc
<210> 11 <211> 19 <212> DNA 12 12 19 14 January 2004 5 <213> Synthetic
sequence <220> <223> Description of the synthetic sequence: Antisense

ol i gonucl eoti des <220> <221> m st fegture <222> (1)..{19f <400> 11
aatggtctgc atctcacca <210> 12 <211> 19 <212> DNA <213> Synthetic sequence
<220> <%§§ﬁmgpscription of the synthetic sequence: Antisense

ol i gonucl eot <220> <221> Disc feature <222> (1)-.(i9) <400> 12
ggctgcgacg ccatgacgg <210> 13 <211> 12 <212> DNA

1. An oligonucleotide or a derivative thereof, comprising up to 100 nucleotides,
wherein the sequence of the oligonucleotide or derivative thereof comprises at
5 least one of SEQ ID NO:1, SEQ 1D NO:2, SEQ ID NO:3, SEQ ID NO:4, SEQ
ID NO;5, SEQ ID NO:6, SEQ ID NO:7. SEQ ID NO:8, or SEQ ID NO:9.

2. The oligonucieotide or derivative thereof as claimed in claim 1, wherein the
oligonucleotide sequence is SEQ ID NO:1, SEQ ID NO:2, SEQ ID NO:3, SEQ
10 ID NO:4, SEQ ID NO:5, SEO ID NO:6, SEQ ID NO:7. SEQ ID NO:8, or SEQ ID
NO:9.
3. The oligonucleotide or derivative thereof as claimed in claim 1, wherein the

oligonucleotide or derivative thereof has one or more modifications.
15
4, The oligonucleotide or derivative thereof as claimed in claim 3, wherein said
one or more modifications are located at one or more phosphodiester
internucleoside bridges, and/or at one or more pD-2-deoxyribose units, and/or
at one or more nucleoside bases.
20
5. The oligonucleotide or derivative thereof as claimed in claim 3, wherein from 1
to 5 terminal nucleotides at the 5-end and/or at the 3-end of the
oligonucleotide or derivative thereof have modified internucleoside bridges
located at the 5-end and/or the 3'-end of the nucleotide.
25
6. The oligonucleotide or derivative thereof as claimed in claim 3, wherein at least
one internal pyrimidine nucieoside and/or an internucieoside bridge located at
the 5'-end and/or the 3'-end of said at least one internal pyrimidine nucleoside
is modified.
30
7. The oligonucleotide or derivative thereof as claimed in claim 3, wherein each

modification is independently selected from:

{(a) replacement of a phosphodiester bridge at a 3'- and/or a 5-end of a



<213> Synthetic sequence <220> <223> Description of t synt hetj.c
sequence: Antisense oligonucleotides <220> <221> m s{]ffaé.é'?ﬂ’rgéd4<222>
(1)..(1.2) <400> 13 atgaCggaat tc 19 19 12 14 January 2004 6 <210> 14
<211> 12 <212> DNA <213> Synt hetic sequence <220> <223> Descri ption of

t he synthetic sequence: Antisense ol ggonucl eotides <220> <221> m sc
feature <222> (1).~(12) <400> 14 ccatgacgga at <210> 25 <211> 12 <212>

nunes, non Bk GoR 89 SRSSAA A 0005 HRaEL 0L 1 of e Syt ot
(1) _. (12) <40db)eplacapgoicdgiesgpdestebrigge at a 3'-and/or a 5-end of a
nucleoside by a dephospho bridge;
(c) replacement of a sugar phosphate residue from a sugar phosphate
5 backbone by another residue;
(d) replacement of a BD-2"-deoxyribose unit by a modified sugar unit;
{e) replacement of a natural nucleoside base by a modified nucleoside base;
(f) conjugation to a molecule which modifies one or more properties of the
oligonucleotide or derivative thereof selected from ability to penetrate a cell
10 membrane, ability to enter a cell, stability toward nucleases, affinity for an egb
encoding target sequence, pharmakokinetics, ability to cleave the egh
encoding target sequence, and ability to crosslink;
{(g) conjugation to a 2'-5-linked oligoadenylate molecule or a derivative thereof,
optionally via an appropriate linker molecule; and
15 (h) introduction of a 3'-3' and/or a 5'-5' inversion at a 3'- and/or a 5'-end of the

oligonucleotide or derivative thereof.

8. A method of making the oligonucieotide or derivative thereof as claimed in
claim 1, comprising the step of condensing suitably protected monomers on a
20 solid phase.

9. The use of a therapeutically effective amount of the oligonucleotide or
derivative thereof as claimed in claim 1 in the manufacture of a medicament for
inhibiting egb gene expression wherein said oligonucleotide or derivative

25 thereof binds with a nucleic acid sequence encoding an eg5 protein.

10. A pharmaceutical composition comprising at least one oligonucleotide or

derivative thereof as claimed in claims 1 or 3.

30 11. A method of making a pharmaceutical composition comprising mixing one or
more oligonucleotides or derivatives thereof as claimed in claim 1 with a

physiologically acceptable excipient.



<211> 12 <212> DNA <213> Synt hetic sequence <220> <2 i ption of
the synthetic sequence: Antisense oligonucleolides <2§lgian%%§gfi@ i

feature <222> (1)..(12) 12 12 <400> 16 14 January 2004 gcgacgccat ga <210>
17 <211> 12 <212> DNA <213> Synthetic sequence <220> <223> Description
of the synthetic sequence: Anlisense 3®ligonucleotides <220> <221> m st
feature <222> (1). (12) 7 12 <400> 17 ggctgcgacg cc 12 <210> 18 <211> 12
<212> 21 j - L0t e

synt he%%eqﬁ?ﬁ%@hgﬁﬁ '@3‘@@%@?%%%’33@ aéS‘?’?’égsz“ <2 06;&9%9261‘99?}”? g? feature
<222> (1) ..r (uEreirimosommsition further comprises an auxiliary substance or additive.



ttggctgcga cg <210> 19 <211> 3784 <212> DNA <213> Ho <400> 19
gaattccgtc atggcgtcgc agccaaattc gtctgcgaag gaacatccagajﬁqg‘gp%@g
gatgcagacc attta tttg cccattcaat agtagaatgt gatcctgtac gaaaagaagt

t ggct gacaa gagct caaag aCaaacatac acttttgata aaacagattg atgtttaccg
aagtgttgtt tgtccaattc 12 aagaaagaggagaaggggaa60 (Ogcagagcggaaagct agcgl20

t aqt gt acgaact ggaggat 180 t ggt gttt ggagcat ct act 240 t ggat gaagttattatgggc 300 8
taCtaattgc aggtgaaagg ttccacgtac tcaaagtgtc tctgatgttt attaaOaggt
aaagggggca cccactcagt ttgtiapaekshiid 99agctg ttgggaagQy taaact aact
gcaacaattt tcatagagca ctcttattaa actatctttg cgtatggcca tcacctaatg
aagagt akmm> mehiicatheaa dutidhlgrigamdit ct gtt ggag atct Cataat ct gagagact
acagatgttt ttagaagaaa ttacagtaca

‘,rj_;;- <1203 Oligonucleotides for the inhibition of human
. eg5 expression

<130> HMR 1899/L046

<140>
<141i>

<150> 19935303.4
<151> 1999-07-28

<160> 20

[ e
v r
Sgrar”

<176> PatentIn Ver., 2.1

<210> 1

<211> 19

<212> DNA

<213> Synthetic sequence

<220>
<Z23> Description of the synthefic sequence: Antisense
oligonucleotide

<220>
<221> misc feature
<222> (1}..(19)

<400> 1

cgacgcecaty acggaate 19

<210> 2

<211> 19

<212> DNA

<213> Synthetic sequence

<220>

<223> Description of the synthetic sequence: Antisense
oligonucleotider

<220>
<Z21> misc¢_feature
<222> {i1).. {19}



gcaaaaagge caaczacagc tttctctgtt acaatacata cggaaagt g 3ag q.#
tt gat aagag agctcgggaa gtcattactg cccttgtaga agaatcctcc agga tctct
aact ggcact ctgggaagag aacttactga gaagagcttt gatgatcccc caacaaggat
tactctgatg tgaaagaaac gatcttgcag gctggaaatz aagaacacct tggagggcegt
ctcctgcatc tctcaatctt gaggaaactc aagaacatat tgaataagcc tgOaagtgaa
ggagt at acg gaggagat ag aacgtttaaa grgagaaaaa tggOagtgta actgttcaag
aagagcagat gctgaatagg gttacagagt taagctgcaa aataaaacac tatttetgaa
gaaaatttta tgtagaattg attgaaaaaa tgtttatgga taataaaaat aagaacttga
aaccaCctca aattacaact tgttaaagaa gaatatatca catcagcttt ttcatgatgc

t gccag®@86@> gct gctt aac acagttgaag ggtctccatt ccaaactgga tcgtaagaag
gaagt t gaegyrcggatsarteddea - ggcaaaaacc tgaatagtct gtttaataat tgdgéagctca
aagcaaaagg ccatgctaga agtacatala tgtcttccag tgtctctgca ttagatacca
ttactacagt ctattccaga aaatgtgtcO tactcatgtt tctcagattt caatcattag
cat cggaagag, t;aaaactgta ctacaggaat Ogatcttcta agttcactgg aaatgatttt
atccccagef, ,gaatagtcaa ctaaagcata ttttcaagac ttcattgaca

€212> DNA
<213> Synthetic sequence

<220>

<223> Description of the synthetic sequence: Anfisense
oligonucleotide

Ty <220>
" 221> misc_feature
<222> (1)..(19)

<400> 3

ggetgegacg ccatgacqg 19
. €210> 4

<211> 12

<212> DNA

<213> Synthetic sequence

<220>

<223> Description of the synlhetlc sequence: Antisense

vligonucleotide

<226>

<221> misc_feature

<222> {1}..(12)

<400> 4

12

atgacggaat tc

<210» 5

<211> 12

<212> DNA

<Z13> Synihetic sequence

<220>

<223> Description of the synthelic sequence: Antisense
oligonucieotide



. gat caaaaaa aagggaactc agatggcttt.ctcOagtata act acaag@@\]@%@%&%t
gttcCcttgg ttgagtcaca ctgaagacct gaagacaata aagcagaccc attcccagga
tttggOacag agagattctg tgctttggag gaaaagtgtg agtagtgtcc - aggaaaat at
acagcagaaa tctaaggata tcacagtcaa aaattttgtg ctgattctga tggcttctca
cCaagaaggt acaaaattgg ttgaagaOat ctgtgaaaca acctggaaaa aatatctcaa
gagact gaac agagatgtga tttattttQ ctgaacagtg ggtatcttcc ttaaatgaaa
ttattggagg ttgtaagcca atgttgtgag gcttcdagtt agatggacgt aaggcagctc
at ga- aag&¥>gcat aacatt tgatgaagat aaattgatag cacaaaatct Oagaacttaa
t gact aagrA1>t midct dettrect ggaacagg at ct gaaact caccacagag gaaaaattta
tttat acezz.t cRlacacilgyg catctccttg atcagctgaa aaggaaacag cctgagcet gt
agaaaaca C aaagaagaga caattccgga tgtggatgta gtatactgaa gaacctctaa
gt caagagggp-atc00t gtag tcaattggcg gggttccatt tttccOagca taaaaaatca

'

cagaggcat t-aacac Oct g gagaggtcta aagtggaaga 14 Jariuary 2004

ggaaaaa%ﬂ P atha gga360 gatccccttggctggt ataad420 taat ggcact gaall?ttcag480
ttgatcttcttaat ccat cab540 gt aacaagagaggagt gat a600 gaagtctat caaattttaga660

aat gcaOt actctagtcgtt 720 tacgattgat ggagaagagc780 gaagt gaaaacatt ggccgt 840

t aaat catdi®ect gt t gact 900 cat gttccttat cgagaat c960 acaagaacaOQt ct ataatt 1020

t Ogagt acatitgimat at gcl. 080 t cagaaact caccaaaaaagll40 acgagatcttgctgcagcccl200
gagt catgagtgpgaaaatt al260 ttggtgct gttgagOyaggal320 gaactt gaccagt gt aaat c1380

aaaacat $4186 a6/gR&R 6dqahd4 0

<220>

<223> Description of the synthetic sequence: Antisense
oy oliganucleofide

<220>
<221> misc_feature
<222> (1)..({12}

<400> 6
acgccatgac gg 12

- €210> 7
<211i> 12
<212> DA
<213> Synthetic sequence

<220>

<223> Description of the synthetic sequence: Antisense
aligonucleotide

<220>
<221> misc_feature
«222> {1}..(12)

<400> 7
gegacgecat ga 12

<210> 8

<211> 12

<212> DNA

<213> Synthetic sequence

<Z220>



ggaaagt act gaggagaaac 1500 aaactacaaa agatgtatct 1560 g@%%&aﬁ

at ggaagaat gaccttattt agcacttgga ttaatatgat tgattaa gtgtcta
g00t ggccga ctgtgtaaca aaagcaatgt actttgcaag aaaatataca tagtcaOaca
caggaactca ctctgttaaa atctctgaac gggaacagga cagacatca0 tttcttgatc

t Jaaaccata ggatatccca taagaactga taatgatgct gaagaggcag atgctggtagt

cat ggaaaag aactacagag agaagct Ccal620 #aattaaggal680 ggtaatctgcl740
tctctcacat 1800 act aaaagaal860 actcaagact 1920 taat gaaaat 1980 caagat agaa2040

at ct aﬁ?@a?@@“g@&a%ﬁﬁh?@a@@w Antisense

oligonucleotide

<220> )
<221> misc_feature i
222> (1)..({12)

<400> 8
ggctgcgacg cc 12
<210>» S
<21l1> 12
<212> DNA
<213> Synthelic sequence
<220>
€223% Description of the synthetic sequence: Antisense
oligonucleotide
<220>
<221> misc_feature
<222> (1)..(12)
<400>'9
12

ttggetgcga cg

<214> 10

‘€211> 195

<212> DMA

<213> Synthetic sequence

<220>

'€223> Description of the synthetic sequence: Anlisense
oligonucleotide

<220>
<221> misc_feature
<222> (1)..1(19)

<400> 10
cgacgccatyg acggaattce

<210> 11
<211> 19
<212> DNA



tt aat gaat c2220 gaaaccactt 2280 aaatgacttt 2340 gaaattttafg %aﬂ%@ﬁt ggca2460
aagagaacag 2520 acttcacaac 2580 ctgagaaatc 2640 agatgac 00
aaaattggtt 2760 acaggtacga 2820 accacgtgaa 2880 aaOactgttc 2940
ttctggggca 3000 ggattgttca 3060 acaaagaaaa 3120 cacttggtta 3180 14
January 2004 9 caaagagcag attacctcgg cgagcccaga tcaaccttta r-tcacttgg
gggttggOca 3240 attttatttt taaagaaaaa cttaaaaata aaacctgaaa _cccagaact
tgagccttgt 3300 gtatagattt taaaaaaata tatatatcag ccgggcgcOg _cgctctagc

t gt astiecayn@8iBGequgmeaact tt g: gaggct gagg cgggtggatt gcttgagccc aggagtttaa
gaccagcctg 3420 gccaacgtgc gctaaaaccO ttcgrctctg ttaaaaatta cccgggcegtg

gt gggsasac 3480 tcctgtaatc ccagctactg gggaggct ga ggcacgagaa . cacttgaac

.ccagaageg 3 t g g tacaccacta cactccagcc tgggcaacag
" ‘agcadffact &f ggﬁgﬁégamg aéi a aaaaagat at aaggcagtac t Ogtaaattc
agttgaattt 3660 tgatatctac ccatttttct gtcatcccta tagttcactt tgtattaaat
tgggtttcat 3720 ttgggatttg caatgtaaat acQOgtatttc taggtttcat ataaattagt
tcttkzagaa 3780 attc 3784 <210> 20 <211> 5340 <212> DNA <213> Pl asnodi um
fal kparuRisdQRaré: tttttttttt tttattcttt ggatgttctt ggtagtttaa atttattatt
tttggﬁggtqlpd]lbgttttttaa tacgttttaa agcaggggat gcctttttag gaaatgccct
attttcaata' 120. gctttaattt ttgtagattg aaatttatta ttattattat tattattgtt
gttgtt tt 180 ttgttgttgt tgttgttatt atttgtatta ttatttgtta tatgaacatt

tt gadt®rt £1 240
aatggtctge atctcacca 19

<€210> 12

<211> 19

<212> DNA

<213> Synthetic sequence

e

<220> _
<223> Description of the synthetic sequence: Antisense
oligonucleolides .

<220> _
<221> misc_feature
<222> (1)..{19)

<400> 12
ggctgeqacyg ccatgacgg - 19

<210> 13

<211> 12

<212> DNA

<213> Synthetic sequence

<220>

<223> Description of the synthefic sequence: Antisense
oligonucleotides

<220>
<221> misc_feature
<222> (1)..({12)

<400> 13
atgacggaat tc ' : : 12



ttcttttaaa
attgttattt
cgttgtattc
tacatttaat
t gt at gat ca
atcttgaat a
atcatgtgtt

atatttctct ttctttcata
tcaaatcttt tattatgttg
attggttgta taggattatc
agattattgt gattagtttt
tgaggtatac tactattcqt
tcatgcgcta caattttatc
aatactttac tttaatctat
gogatt kpimalettccaagta taaattttgt
ttat gappst 1gaccttgatc tattttatta
tcacctipat pggattttatt atcatcatta
t ccat E%fs@t Stngltlcat catt ataaagataa
ttatcafcat Yataaagata attattatga
taattattat tgtcaccatt tttattattg
ttatt 883%t catgattatt tttattatta

cttgttacac
ataaaattta
ttattatata
ttatttttat
tttaaactat
agaaatt gga
gttgtaattt
cttat gat at
tcatcattat
t aaagat aat
ttattatgat
t cat gacctt
t cat gat cat
t cat gatt at

ttttta233t Desatinientof the synthelit scitentet antiseanad aat t cg

t t t agegat g®ogpyeiedlidegat cggagt aaac
atcctttgta catcatcctt tatatttaga
t cat aagid,g atgtacttgg aatgtcttgt

rtat S EATEIaaatt taacat (1
St FanEeg

tcttt at'tftgtaa aatcttctca

atttctatga
t aaaattcat
aaataatctt
aaattttgtt
at acgacgt c

attcatgtta
gcatatattc
cacctttatt
t gt aacgaga
agttttCatc
gttctatctc
catcattata
aaagat aat a
tattatgatc
catgaccttg
gatccatttt
ttttattatt
ttttattatt
t gt cgt aaqt
cattcacaaa
catccatatt
ttttttttaa
caaatatatt
cccetttttg

tgfttcatct
at t t aagggt
atttatatta
gtaattattt
gatttgttca
tttcat caag
aagat aat aa
attatgatga
at gaccttga
atccatttta
agt at cat ca
gtcaccattt
atcatgatta
cgaat cccta
cgtttccctt
ttccat gaga
tatatctatt
at t aaaaagt
ttcttgtgat

gacat aacgz tatataactt tcgtttctct

t cat attttcﬁgérﬂ}awm 300

360
420
480
540
600
660
720
780
840
900
960

1080
1140
1200
1260
1320
1380
1440
1500

P

1020 7+

attttgttta -tattagtttg acttgtaaag ttatttatga ttttatcaat atttagatta 1560
tttgt &at%Palbtaaattatt ataaaaattt aaagtatcat ttaaacattt gectgtgttcc 1620
_ttttcesabaacIam ghctttt tctttttaaa taaaataata tgttatataa aacadglatga 1680
“tratttgtta tcttcctttt aataccatta ttaatattat tatattcctt ttcatcatta 1740 14

January 2004 10 atattgcact
ttcat amlpst1s aacat aaatg

-ttttcamabayz
<212> DNA
<213> Synthetic sequence

<220>

acagattt at
attaatgatt

ttattcattt
atatcttcac ttaaatgatt

aaaatatttt

<223> Description of the synthetic sequence: Antisense

oligonucleatides

<220>
<221> misc_feature
<222> {1)..({12)

<400> 1%
acgccatgac gg

<210> 16

<211> 12

<212> DNa

<213> Synthetic sequence

<220>

12

<223> Description of the synthetic sequence: Antisense

oligonucleotides

<220>
<221> misc_feature
<222> {1)..(12)

<400> 16

atagttttat
ttttgacatg



ttttcacata cagaaaaatg aatttttttt tttcataaat ctttaaag&gan&¥i tttC

tcttgtcctt attcgttcaa tttcattata cttgtctatt cctctata tecttc
ttgtatagca tcatctatct tttttacaga attcat aaaa tgacttatca tataattctt
tatttaataa atcgaacttg atcttccaca tttttattta taagtaattc aatatctttc
ttctttatct tattttataa tttttttata attattaatt aaaaacatca tattttttat
aaatatattc aatgttgtca atcccaatgt atatdttttt catgacattt tttttatagt
aaaaatatga aatatattac atatactttt aatatattgt taactttttt tcagattcct
gatt at ghgicgatsd bgt ata taataataaa tcttttataa attctttatt ctcaggataa
gtcaaatggc atctcattat tttcttcttt accatattgt accattttgt ttatctcgtc
accgttttgt ttatctcttcaccgttttgt accactttgt tttattatat tatgtttatt

at gat cg tttaaaatta tttattttgt atcgtttaaa cattatatta ttttcacata
ttattcc§§6 cgttttgt ttttcacata ttatcctttc accaccttgt ttttcacata
ttatctt % cactttgt ttttcacata ttatcttttc accactttgt acaccaat aa

ttgct gfédt> PP ctgcttg ttacattgtg atatttcctt tttaatattt
<213> Synthetic sequence _

<220>.

<223> Description of the synthelic sequence: Antisense
oligonucieotides

<220>
<2Z1> misc_feature
<222> (1)..{(12}

‘<400> 17

ggcetgegacg cc i2

| 210> 18
<211> 12
<212> DNA .
«<213> Synthetic sequence

<220>

<223> Description of the synihetic sequence: Antisense
oligonucleotides

<220>
<221> misc_feature
<222> (1)..(12)

<400> 18 ,
ttggetgega cy 12

<210> 19
<211> 3784
<212> DNA

<213> Homo

<400> 19

gaattccgtco
gaacatccag
cccattcaat
tggctgacaa
aaacagattg

sapiens

atggcgtcege
gtggrgytga
agtagaatgt
gagctcaagg
atgtttaccy

agccaaattc
gatgcagacs
gatcctgtac
alaaacatac
aagtgteget

gtctgcgaaqg
atttaatitg
gaaaagaagt
acttttgata
tgtccaactce

aagaaagagq
dgcagagegg
tagtgtacga
tggtgtttgg
tggatgaagt

agaaggggaa
aaagctagcg
actggaggat
agcatcract
tattatqggce

60

120
180
240
300



ttttgtaaaa tatcattatg gtccagtata atqttactat tgatttctt@4gﬁgéhgnga
actagataat ttttggtatc atctaaaatg agatgatttt cttaatgaat attttttttt
gacatatttg ttttaatttg ttgaaaagat 1800 1860 1920 1980 2040 2100 2160
2220 2280 2340 2400 2460 2520 2580 ttttcacata ttatcttttc ttttcttttt
ttaatcggtt gcttcatcac ttacatgtgg tcggagagag aaaagtaatc aaattcagag
tatcattata atataatcat tgtatgattt aatgagatgg ttttacatat atatttaata
gattatctag tttttttgat atatattttt tatttttgaa tccattttgt tctcataata

t caagat azraatigat et ¢k tgt ddbtgRtataacappgagaaaat gl a6dcaatgga gaat t aat aa

Ct aat t t dgrgaaagg tcacctaatg aagagratac ctgggaagayg gat{cccttg gctggtataa 420

ttccacgtac
t.cazagtgtc
tctgatgttt
attaalaqggt
aaagggggea
ccecactcagt
ttgtfaaaat
tctggagetg
ttgggaaglg
taaactaact
gcaacaattt
tcatagagca
ctctrattaz
gtgagaaaaa
actgttcaaqg
gctgaatagg
tgacctgcaa
aattacaact
ttcatgatgce
ggtctceatt
ggatattttt
tggcagctca
tgtcttccag
ctattccaga
caatcattag
Ogatcttcta
caatagtcaa
. gatcaaaaaa
actacaagaa
ctgaagacct
tttgglacag
agtagtgtcc
tcacagtcaa
ccaagaaggt
agctggaaaa
tteattttlt
ttattggagg
agatggacgt
tgatgaagat
tgactaagct
caccacagag
catctectty
agaaaacaac
gtatactgaa
teaattggeg
cagaggcatte -

ccttcatcaa
tetgtrggag
ctgégégact
ttagaagaas
gcaaaasaga
tttctcigtt
cggaaagtty
ttgataagag
gtcattactg
agaatectec
ctectgeate
aagaacatat
ggagtatacg
tgglagtgta
aagagcagat
gttacagagt
aataaaacac
tgttaaagaa
tgccaglcaa
ccaaactgga
ggcaaaaace
aagcaaaégg
tgtctctgea
aaatgtgtcO
cagcagaaag
agttcactgg
ctéaagcata
aaaggaactc
aataccattt
gaagacaata
agagattctg
aggaadatat
aaattttgtg
acaaaattgg
aatatctcaa
ctgaacagtg
ttgtaagecca
aaggcagctce
aaattgatag
taattgcttt
glaaaagtta
atcagctgaa
aaagaagaga
gaacctctaa
gggtrocatt
aacacalctg

atttttgaga
atcrlataat
acagatgtit
ttacagtaca
caactgcage
acaatacata
aactrggltt
agcetegggaa
cccrtgtaga
aggattetet
tctecaatctt
tgaataagce
gaggagatag
tatttctgaa
tgtagaattg
tgtttatgga
aagaacttga
gaatatatca
getgettaac
tcgtaagaag
tgaatagtct
ccatgctaga
ttagatacca
tactcatgtt
taaaactgta
aaatgatttt
ttttcaaqac
agatggcttt
gttclcttgg
aagcagacec
tgctttggag

_acagcagaaa

ctgattctga
ttgaagalat
gagactgaac
ggtatcttec
atgtrgrgag
atgacaaaca
cacaaaatct
ctggaacagg
tttataccca
aaggaaacag
caatteogga
gtcaagagcec
ttteclagea
gagaggrcta

dacttactga

gaagagettt

gatgatéccc

caacaaggat

tactctgaty

tgaaagaaac
gatcrrgcag
goerggaaata

aagaacacct

tggagggegt

gaggaaacte
tglaagtgaa

aacgtittaaa
gaaaatttta
attgaaaaaa
taataaaaat
aaccalctcea
catcagette
acagttgaag
gcagttgace
gtttaataat
agtacatala
ttactacagt
tecteagattt
ctacaggaat
atccccaact
ttcattgaca
<tclagtata
ttgagtcaca
attcccagga
gaaaagtgtg
tctaaggata
tggcttotea
ctgtgaaaca
agagatgtga
ttaaatgaaa
gcttcaagtt
gcataacatt
Cagaacttaa
atctgaaact
tcaacactgg
cctgagetgt
tgtggatgta
atcQ0tgrag
taaaaaatca
aagtggaaga

taatggtact
tigatctret
gtaacaagag
gaagtctatc
aatgcaltac
tacgatrtgat
dgaagtygaaaa
taaatcaate
catgttceett
acaagaacal
t0gagtacat
tcagaaactc
acgagatctt
gagtcatgayg
ttggtgctgt
gaacttgacc
éaaacatttg
ggaaagtact
daactacaaa
aacacaatgce
atggaagaat
gaccttattt
agcacttgga
ttaatatgat
tgattaatgt
gtggtgtcta
éOOtggccga
ctgtgtaaca
aaagcaatgt
actttgcaag
2aaatataca
tagtcalaca
caggaactca
Ctctgataaa
atctectgaac
gggaacagga
cagacatcal
tttcttgatc
tgaaaccata
ggatatcceca
taagaactga
taatgatgct
daagaggeay
atgciggtgt
catggaaaag
dactacagag

gaatttrcag

taatccatca

aggagtdata

aaattttaga

tctagtegre

ggagaagage

cattggeegt

cctgttgact

atcgagaatc

Otctataatt

tggaatatgc
accaaaaaag
gctgcagacce
tygaaaatta
tgaglgagga
agtgtaaatc
caagaaacta
gaggagaaac
agatgtatct
agaagctOca
taattaagga
ggtaacctge
tctctcacat
actaaaagaa
actcaagact
tactgaaaat
taagatagaa
atctacatga
ggaaacctaa
ttaatgaatc
gaaaccacrt
azatgacttt
gaaattttaa
ctcaatggceca
acaagaacag
actrcacaac
ctgagaaatc
agatgactat
aaaattggtt
acaggtacga
accacgtgaa
aaflactgttc
ttetgggyca
ggattgttca
acaaagaaaa
cacttggtta

480
540
600
660
720
780
840
900
960
1020
1080
1140
1200
1260
1320
1380
1440
1500
1560
1620
1680
1740
1800
1860
1920
1980
2040
2100
2160
2220
2280
2340
2400
2460
2520
2580
2640
2700
2760
2820
2880
2940
3000
3060
3120
3180



2640 2700 2760 2820 2880 2940 3000 3060 3120 %?Q} éﬁﬂﬂ) 3300
3360 3420 3480 3540 3600 3660 3720 ttataaaatt tt a gaatgatatt
tatttaataa gaattgtgta cttctattat ttttttaatt aatattttat gaaatgcttg
tatattttta tagtatcttt taaaaagaaa aatattttat tttgtagatc atctgtatta
ttaataaatt ttttattttt ttattttttt caaataaaat tttttctttt tttctttatt
tttctttaga ctattttgta tattattata ttcttctgaa cacctctctt ttctctgctt
aaattcagtg catttcttaa cttttcgatt aatcctttat ttttattttt ttcgttgttt

ttat dhkid@bcsd ROty doBhdcrEgd CEaARAPAC At BAckE§R9REHGG0Ed dapPt Ct C
at Caake&ahngttqasegaagﬁ cggsmgé\@taaa&aegéact_gg&gaséé ngt&@ag&ﬁat ct

tggt g‘@ ag%t?tg%&ﬂo%ga t%@%‘i@&%%c?:f&?& ct‘&E g %ga:a(‘t &l %5?1’{:?: ?2
aég?ag[tgﬁ a&f‘?ﬁgccﬁ‘gggﬂ at ag

tt t 1
g BE Ak 1 ST IR ( HI A LT FoSLEAET
t 222 95FRGIIYECERPI Y TEFTIISERGE232 P d FETIII°0LT SEeRRFRFaC 2084 ct agat

t acattatarratg cregderty gggaggctga
gagccaaagg tacaccacta

Oggrtgcagt
ggtctcaaaa

ataaaattta

aasaagatat.

tgatatctac ccatttttct gtcatcceta

ttgggatttg
attc

<210> 20
<21l> 5340
<212> DNA

caatgtaaat

acQgtattec

<213> Plasmodium falciparum

<400> 20

ttttttttet
tettetttta
gctttaactt
ttgttgttgt
atatitctet
tcaaatcttt
actggttgta
agattattgt
tgaggtatac
tcatgegeta
aatactttac
gtatttttaa
ttatgatgat
tcaccttgat
tccattttat
ttatcatcat
taattattat
ttattatcat
tttttattat
tttagtgaty
atcctttgra
tcataacttg
aattctgcta
tttatatttt
Tctttattet
attttgtrta
tttgtatata
LtrTcttcaa
Taatctgtta

tttattcett
tacgttttaa
ttgtagateg
tgttgttatt
ttctttcata
tattatgttg
taggattatc
gattagtttt
tactattcgt
caattttatce
ttaaatctat
cttccaagta
caccrtgatc
ccattttatt
tatcatcatt
‘tataaagata
tgtcaccatt
catgattatt
tatcatcatt
tgattttcatc
catcatcett
atgtactLtgg
tatacatatt
cattagactt
tattttgtaa
tattagtttg
ataaactact

.Cataactttt

tCcttootLtt

ggatgttett
agcaggggat
aaatttatta
atttgaataa
tterrttaaa
attgttattt
cgttgtatte
tacatttaat
tgtatgatca
atcttgaata
atcatgtgtt
taaattttgt
tattttatta
atcatcactta
ataaagataa
attattatga
tttattattg
tttattatta
tttattatta
cggagtaaac
tatatttaga
aatgtcttgt
acatttgret
taacatatgr
aatctrectca
acttgraaag
ataaatattt
tcrttttaaa
aatatcatta

ggcacgagaa
cactccagece
aaggcagtac
tagtteactt
tagttttecat

ggtagtttaa
gcetttttag
ttattattat
ttatttgtta
cttgttacac
aaataattta
trtattatata
ttatttttat
tttaaactat
agaaattgga
gttgtaattt
cttatgatat
tcatcattat
taaagataat
ttattatgat
tcatgacctt
tcatgatcat
tcatgattat
tcataattcg
atatctatga
taaaattcat
aagtaatctt
aaattrtgit
atacgacgtc
gatatsacgt
ctatttatga
aaagtatcat
taagatcaata
atcat

LTtaac

Lcacttgaac
tgggcaacag
tCgtaaattc
tgtattaaat
draaagtagt

atttrctatt
gaaatgocct
tattattgtt
tatgaacatt
ncatatttte
attcttgata
gcatatattc
cacctttatt
tgtaacgaga
agttttcate
gttetatete
catcattata
aaagataata
tattatgate
catgaccttg
gatccatttt
ttttattatt
ttttattatt
tgtegtaagt
cattcacaaa
catccatatt
tcttttttaa
caaatatatt

cccotttotg

Ltatataactt
ttttatcaat
ttaaacattt
tgttatataa
tatattcctt

ccagaagegyg 3
agcaagactc
agttgaattt
tgggtttcat
tertttagga

tttgtagttt
attttcaata
gttgttgttg
ttgaacattt
tgtatttaca
tgtttcatct
arttaagggt
atttatatta
gtaattattt
gatttgttca
tttcatcaag
aagataataa
attatgatga
atgaccttga
atccatcttta
attatcatca
gtcaccattt
atcatgatta
cgaatccocta
cgtttcoett
tteccatgaga
tatatctatt
attaaaaagt
ttctrgtgat
tegtrterct
atttagatta
getgtgttec
aacagtatga
ttcatcatta

3600
3660
3720
3780
3784

60

120 .

180
240
300
360
420
480
540
600
660
720
780
840
900
960
1020
1080
1140
1200
1260
1320
1380
1440
1590
1560
1620
1680
1740



tattcctatt tttcot§agenf-Araecd cat
ataattttat tattgatacc ttttcatcaa atatattctt tttcataaat
atgacttcta tgaacatata aacatttaat attttgtgaa
tatattaaaa tttttctaca taacaaattg atttattttg attagtttcc tttttcttta
ttfcgtaact caaagttcat atcaatacct gatgtcgcta ttattatcat aatgtttcag
gtgttctagt tctcctacattatttatatc ttttatigatt3780 Cicgattttttatttttatc
cgtttcagct 3840 atataatatatttcttcaaa agaattaata3900 cctttacttt cttaataaat
t cot acReERIC2ET STHETIACP ttotatgyta ctatctattacat@atara #tzbtdaad 11800 aaat gt cgaa
Cgaaatage Rttt PATC Rt setttehtantat3Bett cacasaadat avdghoaty asadt 4020

t ct t atwcataggatyicetygat 4086cccgtaacaacaitCa acanghaat fardldec 1920

ctaacttatc tcatattttc agctaatttt

ttttatcaat
cgaatattct tgttatactt

aaaatattit ctttaaattc
‘ataatattat cctectttte
ttcataatct tcttgtcctt
aacataaatg attcgttraa
attaatgatt ttgcattata
atatcettecac cttgtctatt
ttaaatgatt cctetatatg
ttttgacatg tttrttccttc
ttttcacata ttatctcgtc
ttttcacata ttatctctte
ttttcacata ttatcttttc
ttttettttt ttaatcegtt
gcttcatecac ttatatgtgyg
tcggagagag aaaagtaatc
aaattcagag tatcattata
atataatcat tgtatgattt
aataagatgg ttttacatat
atatttaata gattatcatg
tttttrtgat ttataazatt
atatatttit cttctattat
tatttttgaa tagtaﬁcttt

tecattttat ttaataaatt

tctaataata tttotttatt
tcaagataaa cacctcectett
tecattattta aatccrttat
ttcttaatat tcttageteg
aaagaggagg gtgatatagt
tgtaataate tggttaattt
- gaattaataa ctctacctaa
ctaattttta aagaaccata
aaatttaatt ttectatttt
aatgttatag taaaaatcga
gtcottettt ttttaatage
cttttttectt ctaacttatc
attcéaagtt tcatattttc
atttetagat agctaatttt
tacatatcat tattectatt
tetcractct ttregttaac
taaatatcat tittatcaat
ataatatrtat tattgttacc
ttttcatcaa atatattctt
trtaatatat cgaatattet
caaagttcat agcaatages
trartatcat attgttteag
‘greceggtot- gteccatagea

ttgratatct
aaaaacatca
atcccaatgt
aaaaatatga
taactttttt
taataataaa
gtcaaatgge
accattttgt
accgitttgt
-accgttitgt
accacgtttgt
tgtattatat
tatgtttatt
atgatcatat
tttaaaatta
ttrtatrttgt
ategtttaaa
cattatatta
ttcrtctaaa
ttrtttaatct
t2aasaagaaa
ttrtattttt
tttctttaga
ttctetgett
ttttaattgt
aaagacataa
ggcgacaata
agaatcterg
ggttaataaa
agagcttttce
tgttatactt
atgacttcta
tgaacatata
aacatttaat
atttgttgaa
tatattaaaa
tttatctaca
taacaaattyg
atttattteg
attagtttce
ttttocttta
ttrogtaace
gatgrcgceta
gtgttctagt
gaacagcgra

tcatttatea
tatttittat
atatatttet
aatatattac
tcagattcgot
tcttttataa
atectcattat
ttttcacata
ttitcacata
ttttcacata
ttttcacata
acaccaataa
ttacattgtg
ttttgtaasaa
atgttaccaf
actagataat
agatgattttc
gacatatttg
gaatgatatt
aatatttgat
aatattttat
ttactetttt
ctattttgta
aaatteagtyg
ttagttgttt
tctaaagtge
aaagtcttcg
taaggaatat
gattgattta
aaagcatctt
tctoctacat
ctegattttt
atataatata
cctttacttt
cttaataaat
teqgtacatat
ctacattttt
traggttctt
ttacataata
ttatttatta
aadatgtcgaa
cgaaatataa
ttaatacttt
atttroececte
caattgaatc

tttttttata
azatatattc
catgacattt
atatactttt
gattacctaa
atcetrtrate
tttcttcttt
ttattcctte
ttatectttc
ttatcttrre
ttatettttc
ttgctggeat
atatttectt
tatccatatg
tgagttctte
ttttggtatc
cttgatgaat
ttttaatttg
tattitaataa
gaaatgctig
tttgtagate
caaataaaat
tattattata
catttcttaa
ttacatttat
taaagtcte
tttteccace

aagatgaatt

tattacaact
cactacecge
tatttatatc
tattataage
tttcttcaaa
tattattact
cacataattc
tcttatcate
gracaacatc
tattaatctt
aattattata
catttatatg
tetttterte
gtgcecagratc
cattcaaatc
ccatagtata
crtgcaaaac

attattaact
aatgtigtca
tttttctagt
aatatattgt
attttgrata
crcaggataa
accatattgt
accgttttgt
accacttegt
accactttgt
accactttgt
tttetgottg
tttaatattt
gtccagtata
aaaatggtta
atctaaaatg
attteteett
ttgaaaagat
gaattgtgta
tatattttta
atctgtatta
trtttcttet
ttcttctgta
cttttcgatt
ctcgggtcta
atcaatacat
taacgaatet
ctcaatcaac
ttectegtegt
taaatcaact
ttrtataatt
cgtttcaget
agaattaata
atcttcatat
ttcattatat
aaatgtttga
acaagtaata
taaattatta
attattatca
ttcgttatec
tttcotttia
ctcattctca
caccrttita
ggtcttacce
ctgaagegge

1980

2040

2100

2160
2220
2280
2340
2400
2460
2520
2580
2640
2700
2760
2820
2880
2940
3000
3060
3120
3180
3240

3300

3360
3420
3480
3540
3600
3660
3720
3780
3840
35900
3960
4020
4080
4140
4200
4260
4320
4380
4440
4500
41560
4620



zattaatttt taaattatta 4200 aattattata attattatta 42604, ?ﬁ trfét?é
ttcgttatcc 4320 tcttttcctc tttcctttta 4380 gtccagtatc C ca 4440
ttaatacttt ctttcaaatc caccttttta 4500 attttccctt ccatagtata ggtcttaccc 4560
gt cccggt ct gt ccat agca gaacagcgt a caaat aaatc cttgcaaaac ctgaagcggc 4620 14
Jahuary 2004 11 gaacaaaaaa aaaaaaaaaa aaaaatatat atatacatgt aca-gtatat
ttatatgtat 4680 atgtatatat atatgtatagttatatgtat ttttattttt atttattttt
ttatatttat 4740 ttttattttt atatttattt ttatttttat atttattttt atgtttatat

tt at SRETERA23430H2227233R 7t {PEAA Rt ARRRCY Yo GaYIHAEYT FXEEIETREt 1B Dzt t Lttt
tttt hagtxoiat4B60tadiiataat Gaaataaitt att@ittget atecgeatyaggtafaitat 4740

at acetged widccabtivddat4 2 act i ddae! bodwactotd bt etlacht g:tttatsgit&tgg@ﬁ attct

T ELLLE gl tgtgasga@at@satésa agLifACL AL GE ALALAB AL G AIATLAGALE Fhgpaat aat
g aelal O el oL T ace Toalelactd aé% actata
tttt ttttﬁ“é’gtatt&t 5???‘&:%%1‘6@"4@&% gFIAATLEER CGFHEAtChrIAcRRALC 488% at t aat
t cgaactarurtcrt atataatat§ M atsdaticabeghaate4t tttetatfatat cpartaeattag §O4T acacct
t acgatgesdatitit ahottdacb28Qrcegranctigrabid aksaddaary talaagaal 5104 gageat
tttaghlifd@dalCaE A3k c23Ygcataat caaaactata tttrtttteg tatatttcat 5160
tgtttctatt aattgttaat ataacctcat tattattadt tcgaactace tettcattat 5220
ttatategtt tttttctttt tcatttaatg gtctacacet tacgataact tttatattta 5280
cgcaacttga tttatcatta ttataagaat ttctgagcat tttactttta ttcaaataat 5340



