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Descr i eserip@dn gonucl eotides for the inhibition of human eg5 expression 5
PCTI EPOQ/ 07345 The present invention relates to an oligonucleotide or a
derivative thereof which has a sequence that corresponds to a particular

part ofOlgonuciesiidesifor thesinhibitivacof Woheih egdeiessibman egd or a nutant form
t hereof, :and the invention further relates to a nmethod of naking the
ol i gonucl eotide and the use thereof. 10 During mitosis a mcrotubul e-based

spi gdl e apparatus hel ps distribute the duplicated

The present invention relates to an oligonucleotide or a derivative thereof which has
a sequence that corresponds to a particular part of a nucleic acid sequence which
encodes human egb or a mutant form thereof, and the invention further relates to a
method of making the oligonucleotide and the use thereof.
10
During mitosis a microtubule-based spindle apparatus helps distribute the duplicated
chromosomes equally to the daughter cells. Kinesin-related motor proteins are part
of the forces which are required for spindle assemnbly and chromosome segregation.
The formation of a bipolar mitotic spindle involves the activity of many different
15 motor proteins. One human kinesin-refated motor protein is human eg5, which
interacts with the mitotic centrosomes and has been shown to be essential for
bipolar spindle formation (Blangy et al., Cell (1995) 83, 1159). Microinjection of
specific énti-human-egs antibodies blocks centrosome migration and causes cells to
arrest in mitosis. ' '
20
Another possihility to block bipolar spindle formation would be the inhibition of-eg5
expression. One way to specifically inhibit eg5 expression is by the use of antisense
C oligonucleotides, which can be optionally modified 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
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- 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
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deoxycytidine (cytosine + 25 13-D- 2-deoxyribose) -and thym dine (thym ne +
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“natural” nucleosides deoxyadenosine (adenine + 3-D-2"-deoxyribose),

L

- 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
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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,



backbone by another unit, 14 January 2004 5 d) the repb errent
f3-D 2' -deoxyri bose unit by a nodified sugar unit, e)

nat ural nucl eosi de base by a nodified nucl eosi de base, f) the conj ugati on
to a nol ecul e which influences the properties of the oligonucleotide, 5 Q)
the conjugation to a 2'5"-1inked oli @oadenyl ate or a derivative thereof,
optionally via an appropriate linker, and h) the introduction of a 3 -3°
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aryl and (C¢-C14)-aryl are optionally substituted by halogen, alkyl, alkoxy, nitro or
cyano, and

20 where F{1 and 'Rf are, independently of each other, hydrogen, (C1-C1g)-alkyl,
. 1 (Ce-Cao)-aryl, (Ce-C14)-aryl-(C1-Cg)-atkyl, 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

?i@i‘lirent of a
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repl acenent gﬁﬁgf"ﬁf’g?' %{qlgg@‘c@g %énﬂﬁ%@)rﬁ;@ﬁgﬂ@@ 1B §eg- é%)%l de base,
wher gi n t he r@pd@;émgﬁt W@hﬂﬁph@lmot&eﬁml@ G exanpl e sel ected fromuracil,
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e.g. descri Pegman atral OAﬁgé)NBfBﬁemzlrmrﬁld Ea?ngn ::58@999)6963922633 and reEPON] ugat i on
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wherein t heb?g%\jg%éégﬂ Qﬁé{ﬁ?@ b% j:’eﬁ{)gtpb%?ecjkgp nol ecul es
whi ch (favorably) i nfluence the propertles of t he ollgonucleotlde (for
X8 Sy e bbby b8 b P S SR e Bk 1, T o
eg5 eneabirsia thé rRfificdSRAIL AR is fohexéthﬁre%téﬂfédt% 00%6&&%%'2@10“0' eotide,

the ability of an antisense 15 oligonucl eotide/ribozynme of nol ecul e
cohJ t{gmedyﬁmsehb-zek:legnqmbohecmmﬁ deoxyribose, 2'-O- (C1-Ce)*atkylnbose, the

preferred 2'-O-(C+-Cg)-alkyiribose being 2-O-methylribose, 2’-O-(C2-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,



respectively to attack.the.eg5 encodi ng target sequence, ability
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to bind to and/or to crosslink, when the oligonucleoti es with

t he eg5 encodi ng target sequence) wherei n exanpl es for nDIecuIes t hat can
be conjugated to an oligonucleotide are polylysine, intercal ating agents
such as pyrene, acridine, 20 phenazi he or phenanthridine, fl uorescent
agents such as fluorescein, crosslinking agents such as psoral en or

azi dOph‘}bbn@éﬁtﬁne'S-M%Qi?biyn‘ietﬁﬁhﬁﬁéﬂ W-&Méfhy?gﬁ:ah@él?\e udogtder] . |ipids such
as 1, 2-di hexadecyl -rac-gl ycerol, steroids such as c ol esterol or

t est os Selhydroxymethyiuracils Sreminauraeit, Aifydrquragihy Syfluaspuigei. golargpdaEng ycol
pref er %btl;ﬁforog dﬂﬂe? cgnibr&ﬂﬁosﬁh% ?Ce)% cﬁf?éélﬁg Brbfhod Q%Pﬁi&ﬁaﬁfﬂ&?ﬂnﬁ@ g.

triethylene yco exaet hyl ene co phosph

( C12- CB3jzaplukine, eaubspm@teé 7dﬁlwaeuenerm¢f@ram;: @gbsmm@lanms) al kyl ,
Lhese TRAGEULES680.0Y pLARE YIBED ritiddifons of AARANeRb B atos onT AND) of

quenc 0 gerferate an
oI | gom@rrbdmbddmclnms;degmses amecgedee&uﬁadr:nﬁl%ﬁe?ﬁﬂ@?am and E¢onaso eot i de
conj uggteg'%e known to the skilled person and are described, for .30
exanpl )Uhl mann, E. & Peyman, A., Chem Rev. 90 (1990) 543, M
Manoharan in "Antisense Research and Applications", Crooke and Lebl eu,
Eds., CRC Press, . Boca Raton, 1993, Chapte 303ff and EP-A 0 552
766: " 1d) Janthe SoniugAios gp mAlecklshigAINTSANEeS e frgperion ebieo) goadenyl at e,

Pr ger Irbinidiotife, %Bfé?rﬁ’fﬂeaé&juddtlﬂh‘%ff tﬁ@blﬁj‘dﬂu@leo‘ﬂﬂ@'i&bﬁb bhghofe' - | I nked

ol i goadenyl ate 1s for exanple selected from S'-linked triadenyl ate,
2' 5' - | indleeplee whighdéavprahiy influence) the peepgstien afam@wgam@le@ds (fg | i nked

et b AT ety B o QIGPALERAATHGRER ) A aRoRRa S35 bhelr 05

Cor dy c epgell, tI'(eZStEbmtm thed:l duclersesy theafiinibt foy anregdwineoding tarsgebxanpl e for an

j et. f th
2PE! P ssbdncs IS BdoackldrBik brE RoviRp B, MRESI) of B8 s ' 1"
tr|1ah8sqnganrLgclecﬂsjemtmzyme\m|a::holm|calewot;uuga£eeatl)tqﬂ;elrjolxg6nm!@mtsiecan be repl aced
sul f.ur e substitution a
P opnefiraiSy 3 Alffe e heodihaatRl shilorte. B REaRIPIRbEn & 5 5
and/ or amdford crosslink, svih thk dllbmlﬁzleotﬁiﬁd'lybhdizbg with-the g5 ehcbdiag target
ol i gonucl eot i de, wher ei n_t hi %ge of chem cal nodi f%ﬁ%on I's knowmn to the

15 ski SPBHERRS)sWhetsitexamples & Belgoules fnat caphieconvaaled ladd ef al., J. Og.
Chem  SfiigofudiSdtide3d polRid, 4idreaRfingneRR ik Mdne, Befidinep! acenent of a

sugar phosphate unit fromthe sugar phosphate backbone, by another unit,
whe€h Phenagne of phgnandiridingdisiescant agents suphiarAlugEraesiby ragalinking s 20

f bly th I t . of J it PHONA
it SRS SLRraaT g FogoPreliua ortuiedfebties 2uER ea P 2R ai 11 oo

I dﬂf%: ' ,ﬁﬂﬁé th
B?Curegalfw P ypoxanfshl ne a?&%?%e(?% dh%lq?urac , I%gc- I met hy‘lngtTanogi %Q?Up
peeudodesiostpron%vﬁauyldmuphashylam k¢ pbly- 6r aligasthwiens glycqlspretesabiyci | | :
di-hydr Gink&s H the50|irg|()H8£|88tr e’ {Ja ‘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;



25 5-fluorocytosine, 5-chiorouracil, 5-chlorocytosine, i,
5-bronocytosi ne, 2, 4-di am no-purine, 8-azapurine, a subs%)rh?d:ﬂsf56003}1C

7-deazapurine, preferably 7-deaza-7- substituted and/or

7-deaza- 8-substituted purine or othep nodifications of a natural

nucl eosi de base (nodified nucl eoti de"bases are e.g. described in EP 0 710
667 A2 and EP 0O 680 969 A2). 30 The oligonucl eotide nodifications
described in EP 0 710 667 A2, EP O 680 969 A2, EP 0O 464 638, EP 0 593 901,

A e T
i Inyent ilioker rmlecole, wbetellpﬁmﬁ)ﬁoﬂmlm aligoadanydatelis lfcncmcadmléaseldgbsl fwdrmh hi n t he
pnoshna a0kt FrBBRERS oSl hmadiny b Fulfalea B BB 3% ot i ot o
it b i phssict s o

benzgl ?'b‘?’gaﬁ“i?? Péf%%aﬁ"@‘gﬂ@?éa eé‘V VQ/\FtW‘?ﬁaﬁ"F‘gg?}% ¥RAPIN hal ogen.
In an gk~ mik@ﬂm%@kﬁd@S/%t@dMH&bﬁpéﬁ dRampl Le'fopﬁﬁ’ﬁﬁﬂ%hﬁf%tlﬁfker is

|nternucle05|de bri cg are nodi fied by phosphorothioate. Preferably, the

i nvent tigthylene glysot andiwhareinihedramns of dbe «5 l'W&W'@ﬁadﬁl@Maf&ImU%im?@phodl est er
. nt er NGRABhAR, BighdgeRatd'c? tsbhat rgglah{a% AhenddabriforRARgHBRMN oat e

(phosphor oate I nternucl e ges referably, east one
i nfl@r natoras sen beseplaged Ras by sulfer atoms, whepsin tie mtlmtloamymphmsom&e not

nodi fi %ﬁhl&)ﬁh(ﬁ&?ﬁ& ec;égﬁfuetlggréfgxgﬁééﬁ]hr elates to an oligonucleotide which

conprises I'n | on at er type of nodification. 15 In
anot fer. speci al enbodi nent of the invention, one or nore nucl eosides

S R T e el R A SE’"%&@‘%§ Rl e TeR8t it e
by 2' - of ta eb!@ﬁ)\ablbyhd% mﬂmﬁnta thigr @égagie;mbm @?ﬁugbmhykﬁo@gsgal?;?{ ?L t te ge
ﬂseoskﬂ%’ Bgrss'% :fi'ﬁég ngﬂﬂ?%f ?‘?rtf%/’@ﬂ"%%rrm Qa# Blighe - § Huani ne) .

Pr ef er ¢1991) 3787, EP\(R484 688 had #rFeg 5bg 9an, ol | gonucl eotide in V\/m ch not all
nucl eosi des are nodified uniformy. Pref er abl y the invention relates to an

ol i gonucl eotide which conprises in addition at Ieast one ot her type of

nodi f i %b'r@ﬂacé’lﬁehﬂof@d‘%gf@rph%@ﬁﬁé@'urﬁt’TRS?ﬁ 'tﬁ@ﬂ.(ﬁ) hbgﬁhét@‘b%'akb&fb pypne or

nmore sugar phosphate uni fromthe sugar ate backbone are repl aced
by PNA2RatepERb whirk §an bgrag.ct Bblﬂybagkbgnamnﬁ@emﬁtﬂgwmbgm upit, ivr ef er abl y

| 023; " ProtRUPRCALRL PR S BicieBlie b7 B SINATAL T RIATORA 0, 0L
ol i gonwhickoalrepdyicempitises nﬁmramuclmaym bagessarivioramadified nacleoside
bases, e.g. 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.



uniformy replaced. In particular the invention relates, to chiperic

ol i gonucl eotides, e.g. conposed of one or nore PNA pal? @R ¥ or nore
DNA parts. For such chineric oligonucleotides, for exanple the follow ng
non-limting exanples of 14 January 2004 10 nodification patterns are
possi bl e: DNA- PNA, PNA- DNA, DNA- PNA- ., PNA- DNA- PNA, DNA- PNA- DNA- PNA,
PNA- DNA- PNA- DNA. Conpar abl e patterns would be possible for chineric

nol ecul es conposed of DNA parts and PHONA parts, e.g. DNA-PHONA, PHONA

O R PN BRI, AR RAGRE, T, A

-DNA- P A. I'n ad course, | es conpri sing
three Hit¢merclensidparridges WithinDe gligonucigatidBleatylencs aleshodidiod, fréferatsyt (s) are

possi b 3 Lhwvention relates to an oligonucl eotide which )
conpri éﬁ% th?Jg (9?'? %%'ﬁédESt%&Qg m ‘%%osétf%@?&%?paéed?plﬁ%‘? Ycation. 10 In i
anoh he phegphairathioatd démaocieositic bridgeaedbr (Cy-CliayPpHidaphosatgot i de i s
connected at. its 3'-end aqu/or at its 5 -end to a (CL2-Cl8)al kyl residue,
pr ef er Gherpugleesige hridges, praterabi by g-hydrexybenay hgsphenate bidarsdnor a

hexaet ichinge Wens@ ! ar | ra ; sk du r onnected to
t he ol i gonucl eot ?geg Qf‘i's?@fﬁéi%’%g@zﬁﬁ‘ﬁ%ﬁp‘%g‘ @?2?‘ Eatfoégrlﬁeéﬁﬁt ﬁ%bgenr\?iem i on

r el at el analkphasphpsatiioate pligenucieatitle call praspbotliestendrgelrdicledSidand 5' - end) are

o S | ; ot ol afes t

01 T gonerdels R hGoRieh ol pAbEbANbNod /Yl 8 hfrfof febBstBan: ype of

notl f i cligansileotide in whichewat all paotididiestér infertlrtedsideblidges 08 nvodisd | cul ar
iti it hi ' L eot i ified (e.g. tiall

o 1 1 Sifforfie: §hf oPBap e oOME e ol eraided i hiosh | des’ ar e al b

naied Rieferably, a?wafstt etk iméﬁwgglﬁdﬁltiémiitigﬁhaits a cﬁﬁfﬁenﬂfﬁér&m@t&fieﬂi&ﬁ '?Pt the

sequence N, atl Qn -ca e cated a arti cul ar positl ons a

pa(r:]t i cﬁl':‘f? "?ﬂfgd'eé%ﬁrﬂ 888',(’“%1” W?@&’HF'%%?%%’SPE@IUCEP“S%MQ%uI ar’

nucl eosordprissinsadditionaNédst shalothdttfid WheamibaforPr | dges) . 25 In a

p?{%l cul ar enbodi nent of the invention, a partially nodified

(0}

onucleotide is prepared by only replacing sone of the phosphodi ester

bri dgem andthern8pdicldl 8mbol ' ' : hor ot hi oat e
bri dges. and/ or a_hydﬁ..(ga)?ﬁg‘telﬁitwﬁéﬂggﬁﬁjéﬁgbggﬁﬁ%ge@deﬁﬁﬂpﬁgrt i cular, the
c@emau?g

i nvent {bR-Z sifoxydesesangdionny leasisl) wdthin thiei dligoaudedideysanpenéé ed to a
ol 1 goriys hofied: pidicrdol M2 e ebibbld WHILAEY BY B Lorky-5. - cna
and/ orrikase, ﬁEefoafJbH@V a'r'-@-rpetbwhfbpeel abg/ontid fiydlecside bass isuubetitatetebypr | dges
|07, sBhpdie, B0k i e Bl Do SRR ™" 700
i nt er niporisesadbning, igigeine).Brefirablp/toe divention eelatdstioeh GyBhGEeatide/#r oxybenzy!
ﬁﬂ&s gg@ﬁfgh%ﬁ%ﬂ ﬂgégbgﬁeé ére_ &ﬁrgﬁllgﬁ %ﬁé}rr\;lyplgregfgr%%w t}geti#v%n%o}i (r)elgtegetcr) mnal
+ 1 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



ol i gonucl eoti de are protected by nodified internucl eosj'LgE bri dges, | ocated
at the 5 5 and/or the 3'-end of the correspondi ng nucl®@o¥d§EsH ot i onal |y,
the 1 to 5 termnal nucleotide units at the 5 -end of the oligonucl eotide
are ipn addition protected by nodifi %d i nt ernucl eosi de bridges | ocated at
the 5 - and/or the 3'-end of the corresponding nucleoside. Optionally, the
ol i gonucl eotide may conprise additional nodifications at other positions.
10 Fur Mesiifigstien palamsare popohle: DINA-BAA, ENADNA, BolAENScDNAe Phifer ei n at

o . / . Thpereln A,
| oat e et PHHETIOA PIRONR. BNAC PRUAEDROZE AR (N, Complrddllt BRGNS SRl S e Ca
nucl eoBPE@sgblnfos chiynarisirablreulbasenipoked ot PNAgans, and PHONA paneriens) ' i S

di f i | ghodi :
o er nEYAPTRYAPHONY ek SRATRIoNA 8, FRCRITINRCRERNE wor  (an)
L L o) BayC EHON RLAIIA LEiRE IE0ARIDT, o L e
I nven rmJuhana 0 nu eotL.ge units -
3 - endbﬁ&%rﬁénf#fzﬁlgﬁ38@6'?1"33*"?9@'&?@9&@%'@P%d}aﬂﬁ)nﬁ"@i\m Redhucl eosi de
bri dgeand GNR pari@) atdpossible MStetabl/Be hvelitsh Riatbdf &9 bpé‘&ﬁf&mﬂtigg

nucl eogl'?"g:i] and wherein in addition at |east one Internal” pyrimdine

nucl eo coippriies in gadifion ahleastens athenhipgfs mastfigatianat the 5' -end of this
pyri m di ne nucl eoside and/or |located at the 3" -end of this pyrimdine
nucl eoside is nodified. 25 The principle of partially nodified

ol 1@oninaretheusrecial egbogimenididheinviention, tiRegligomucleBtidés conmecte@iatl .  Chem

Hoppe- b ). Ndni .653 439, . These docunents are
her_..eby‘ﬂ;i@_ﬁcgﬁ%g}?‘é{oé%@%gr gﬁ%}og%é%zdﬁ)wﬁlﬁfgeosgg Ca Prejeably.a ﬁ‘hﬁ hucl eot i de
uni-ts easiduee agriebyltshe glwotiresiducher Shearthylere gy esdigub —ehabe t he

D °t bRl re AR RIS BIbE hon BEER s n PGk Bousy
phosphBr&fetﬁanﬂlm imgu_mmmate?ad aiﬁiobgjdrdgm)ﬁd%m aﬁighwooﬁothmrﬁfsql@,a;ﬂ y at |east

n a Il ne. .nucl.eosi de_(or nucleotide respective osi tion
?gﬁ’nlod%"ﬁﬁﬁ gd?“@/%’PEPB%‘r’V"X)H§°%'ﬁ‘?‘§-al%8f%ﬁb'%ttﬁ@ inyenfion latesteds; de_ br Pdge( s) of
a pyri ofigtinueleotidé edihdnsrisaten Eﬂdﬁiﬁh%ﬂ(eh@%:%?&ﬂer%e?%@ﬁ cafigid 12 for

exanpl e by (a) phosphorothioate internucl eoside brirdge(s). Partially
nodi fied oligonucleotides exhibit particularly advantageous properties;

for_exmmbeibhad enofintilt o RAUbAISPENY pBlal BSLiEen it grease stabil ity
I n association with m.ninal m_)(;llflcatloB. They al'so have a significantly
r educeRNYBERYGe Fequance sire mndifircheg. Pagialiy ceadifigd eligoausleofideln associ at ed
wigg t i il 1 | | i (Stein and Krieg
(1994) P,_%\rrt# ?%rerﬁ;gg@%e%@gﬁg@&&g&6 ?%q%aﬁ}b%(?ﬁ@mmﬁg&topﬁﬁg ol i gonucl eot i des
al so s?l!ﬂﬁnb!dﬁp@mﬁ’ Ingsione ﬁg:mentm WhMa.saQUenqera)mdmcatim canke. 10 The
LY et loBhelih Bauigl noBRbh f plrid: RarlcldoRbs, ot BTGl hulR8boS

».. particular nucleoside bases, at particular internucleoside bridges).

. 25 In a particular embodiment of the invention, a partially 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



SEQ ID NO. 11: 15 SEQID NO. 12: SEQ ID NO. 13: 14: 25 30
SE8 ID NO. 15 SEQID NO. 16: SEQID NO. 17: SEQ | D‘E@"”f@"\gm"o*T*T*A A
GGCAGTACCGCAGGCS, (K3) 5-CGACGCCATGACGGA
AT*T*C-3'; 3 -AC'C-ACTCTA C*_ﬁ T*CT G GT A*A-5', (K4)

5' - A* AT* GGT* C* TG* CAT* CT* CA* C* C*A-3 ;'3 -G*G'C*A G T A C*C G C*A G'C G T*C
GG5, (K6). 5=GGCT GCGACGCCATGACGEG3 3-CT*T*AAG
G C A @uelegsisle, prefergbiy-yy raplacemenpofthephosphindiester MmtomuclepsBicbAdgesT

5 - RERERPRtaRIGA ndes Shdofyliclopendpfbiieriebladss Yoy 5“5 o
O G C* @aftictiatiy/preferablg 'theCt & Bt@mindbrtcBolid€unitEabihe 3" 2ndGFthé* T GCGA

. i D] v e 5

modisf i catdiarthe 3peaﬂ©lf &m oor‘r‘esﬁondmg nackbBSERS WSidHaARithe {NbY BHAINAPSI de
bri dge. | e for a eci al enmbodi nent of the invention rel ates

to a pd}”tcpazﬂt"B? un RN Qfl 1% sligrnusteotide atmigraddition protactaskbyie i s
modi f i Qﬁodnﬁecymt@rnn@:éb&u%hugés REaRqH tha5 /ot Y sAdnd Bftrgos! de base
ose uni re

and/or a nodification of deoxyrib erably a
B- D- 2' CQEEZHPMDE BuFigOside) Qriianally, the ottggruricotiyle ahdytompiisseadditonal

parti C%@dlhdatloﬁé%ftﬁ ”f%%‘ﬁmta%e repl acenent by 2'-O nethylribose

(repl acenent - - deoxyri bonucl eosi de by a
2' 10 net hyl ri bonucl eosi de) .

Furthermore, the invention relates to an oligonucleotide wherein at least one internat

pyrimidine nucleoside and/or an intemucleoside bridge located at the 5"-end and/or

the 3"-end of this pyrimidine nucleoside (a nucleoside with a pyrimidine base like

cytosine, uracil, thymine) is modified, preferably by replacement of the

15 phosphodiester internucleoside bridge(s) by (a) phosphorothioate bridge(s) and/or
(an) o-hydroxybenzyl phosphonate bridge(s). '

In a preferred embodimient of the invention terminal 1 to & nucleotide units at the
5"-end and/or at the 3"-end of the oligonucleotide are protected by modifying
20 internucleoside bridges located at the 5°- and/or the 3’-end of the corresponding
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 oligonucleotides 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,



5 According to the invention, the oligonucleotide can ?ﬁ @f ition to
one type of nodification, also ot her types of nDdlflc %H’ ef ore,

anot her enbodi nent of the invention the oligonucleotide conprises 10

nodi fied internucl eosi de bridges at rticular positions and in addition
nodi fi cations of a nucleoside at parficular positions, preferably the
replacenent of B-D-2'- deoxyribose. In a preferred enbodinent of the

i nvent ifghexamgleiby:(a} H’(Rﬁ%’@é‘?thl@at%tﬁfw@wﬁl@ﬁlbf idga(pk Rastinlydeedified of a

| pﬂosthﬂi'ggﬁﬁﬁéotWésd@@ntﬁy i Wam ‘ﬁg?jéiﬁ(g% f@,’]%(ar}é[?% fication of

deoxyribose Is therep i bose; in
this c@@:bltmea@pulgdmmgmﬂgre@of euc-.lem stabilzty in lasgosiatidrewith dmtmaihl chis

2" o adeliedtRel They BEhAYR b Sty eu BB o0B AT B be AbERRA Thosphor o-

di est ereﬁmtajwbhbandﬂoﬂem mesatiated nitarthe cke of allphbsplagethioa?® A furt her

f f t i |.eoti de which
Pas. ondiBpPTiigraidqRE1sten apd KegiFod AuBense Fep Pan 4, T BHHER kyi rosi due
at its rdodifieddligonuclevtides are. shMéﬂ@hé}lﬁhdﬁl l@ﬂlnlléﬁlﬁhﬁlaﬁ- can e.g. be bound
as a ph ph di ﬁ_ater as described in EP O 2.766 A2 (EP O 552 766 A2 is

her eby R ?%t&s-by reference) or as a 3 - phosphodi est er of
O CH2- CH(C]—I) 0(012- Cl18)-al kyl. Preferred 25 is an oligonucl eotide that has
a Cl6 -al kyl residue bound to its 3' - and/or 5 -end. The invention al so

r el1@t esTHetingentin @R ingRiriclfar to pafiatl/mifRnalymadifée bh?cflﬁlo'l%otl@@é’ I's
connected to an ollgoethylene gl ycol residue, preferab y a triethylene

hosanci B NETHET ARG o o RIRATR Gl Atk e ) O

course, such an ol i goStEHebCIGE GHY T AtC GABMATTSECaidi t i onal
modi 11 Gtig fPRo, Ht JanSatg-ddrid AcRIT AR o RG-S GRAPI! MmNt of Lhe

i nvention e ollgonucleotlde i's connect Vi a oa 25 -linked
ol itf§oadenyl at e- 5' - (t hF'dY PREZGHA TG ONECTIGKE CRAs e. g. be an

ol 99" SinireRe. 10l swbeseheber AREIELRYC 145 Bbanaug| voo! phosphate.

tetra ethyl ene glycol @etg hat e or hexa-et %I ene ga% osphat e resi due.
The 2'5' 5 |inked oll\'é)t% Vi GQLEEGIACH Bfe Adb AR EHeR6d via its 2' -end as a
tetra- SEQ HBNG. pEnt a- 3qﬁ¢ﬂyha¢@@/@qsg*ﬁk¢| droxy function is substituted by

a phosphate or thioph idue. The 2'5'-oligoadenylate is known to
i nduce RNase L to cleg\fg??q&ugq 6 M '(Torrence et al., Proc. Nati.

Ac0. SHQ IONG, M: (19:3!8)‘A906(-1600B‘TIWC25‘ - oligoadenyl ate serves to

activate ribonucl easeg, E%l:ixs(_g G en degrades the 10 eg5 nRNA
Instead of a 2'5' -Ilnied en f\L%GV@ARfQ 2'5" -linked 3'-deoxy adenyl at e,

der i ve®HQ BhiNOhio: nucl%&*ﬁdﬁﬁa@a&@*@tﬁ @y&ébl n, can be introduced. In this

case, the oligonucl egiﬂté% @%ERT*WA corrpl enentary to the target
nucl ei ¢ aC|d |s pre diflie gartlcular positions by

2 -0 (CEHBNG 1§ 1 b%rﬂjgréﬁg*g@ Ppﬁ‘@"@r% by 2'-O nethylribonucl eosi de) or
by 2BNA. 5-G*C*G AC'G C*C AT*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



15 Anot her preferred enbodi nent of the invention |nvoI¥§ﬁ thehéﬁplacenent
of one or nore natural nucl eoside base(s) by non-natu %ied

nucl eosi de bases respectively, preferably by 8-azapurines and/or
7-deaza-7-sUbstituted purines and/orq37-deaza-8-substituted purine, e.g. as
described in EP 0 171 066 and EP O 680 969. 20 In another preferred

5"sr -1 RyRlestiseCHe RS iAo ot BN SREarhosaiutl Pidrephy &p o dos

638 and3-BFQ‘9dét9@nB@sb us:eépléa@ct bye-m@@tcg)edcymmg@@pbaﬁfcum@ i nvention
relates_ t | acenent nore phosp hodi ester bri dges by :
- hydr o8fB %ﬁ?&l's Hteé‘tBledée@eHy"'Qﬂ’é%ﬁP!%‘GmQﬂWbﬂ%/ 01363. In anot her
pr ef e1 14 RSty MBSuckioideeby) 800l hitfinffifrflicdgius! eot | de conprises a 30

nodi fication of the sugar phosphate backbone, pre erably by PNA units.7:Al so
ot hér patterns of nodification are possible e.g. DNA- PNA- DNA, PNA- DNA

Conpar difal 0
Comar aRkchrdl LR AUBRCIH GREhANoRicH SR RCTERoh B o R R, 1 e
of nodimedification, also piierdypesoionodification. of course, sinilar patter ns of

nodi fication are al so possible for other oligonucleotides according to the
i nvention. The above concrete oligonucleotides -- particular sequence,

par t i culferefoymdrf apother embodimbritiof #id iwéationthe PRgbhGTEIRRIdSBMBrise8s (specific

 hb! o laffiedPibpbSBhyER bligRES ol irrlioviphpasitins And mesisiticonesidieaions
ol i gonwflaanidetetie Al poticlldrgiostona! @fé@ﬁ@tﬁé rSRERNER %@D@ttern of
modi fic @tl r)t})are ossible. 10 An o rp(%onuc eot i de accor to the invention

specifi 9S8hIna peefered emblodimen ot dhe fﬂt’ﬁ@thrhﬂt@%mt@mt:lepﬁdev\hu ch is eg5)

or the rhédifi®itiod HRIVGPIACBNIRNE ably egS

MRNA) resplectll vgf]y Pr g(cgra of4 ri}t@% %&ﬁdﬁ%ﬁéﬁ%? Sﬁc?r%ﬁ{ oét he

i nvent ib5idge sedithe HHM'f!Pai'ﬁ'thmesﬂﬁg -dapysbeswis thé reglacemantshy2sDi ts in a

redgcti ed e reSS|on
Thatls ‘2%‘2%‘.“"?%{@“’3%‘25%?'“ée‘gti?.tt‘c'é@tdé%ﬁétte‘*@e%‘&eyu%sﬁ Sthe

ef f ect compaged of mesifiad anst infsodified DN gnd &Nﬁhpantmvwhtdhammm(se thg2'-

ot a act o HEHIRRCERRE & o B Booibaplod i B e BoRT dayen. "
t r eat ménd phiosphemnthivatg imeriuetedsitie bridiesdi ng to the invention only the egb

MRNA and/ or eg5 protei-n |l evel is reduced, while e.g. beta actin (a 20
house- keepi ng protein) nmRNA and/ or beta-actin protein |evel remaines

unedandefitrther pletereddl gmbodialdrg @ ted inobhtibh H6¢IAEE bR blihBnldSotidaweRmER 0N can
eff|C| a%(g% i nhi bi t tﬁg ﬁ&[l\[essdon of egb in_human cells and/or has the
ability PimTe (Cuasiare)-glylasiques. prferablya Ges -ativk residus st its:
oli gonaﬁbﬁwﬁts@&eﬁﬁCR(@lzms}-QIk&h‘ésfdw RBhieQy! HeBSBUfRSad 8 Phosphodiester as
; described in EP 0 552 766 A2 (EP 0 552 766 A2 is hereby incorporated by
reference) or as a 3™-phosphodiester of 0-CH,-CH(OH)-O-(C12-C15)-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.



25 egb nRNA and/or protein level in tunors of treated ngaw du s relative
to untreated individuals. Preferably, an oligonucl eot ng to the
i nvention reduces tunor volune in a vertebrate, e.g in mce conpared to
untreated mice or relative to the tunor volune of the sane ani nal

determ ned before treatnment. 30 The invention also relates to a nethod for
the preparation of an oligonucleotide according to the invention. A nethod

for pr#panreihesppediinembediment ot herdpventiondhe oliganueiastide iecomegtaddaeot i de.
f hod k
Pr ef er allinket fifa ORI iR aa@ﬁﬁa@-sg E\Eﬁ@fu&%{fi:%gpe ?ﬁe%nkéf’@%ﬁi@rggﬁ od known

to be used for the synthésis of oll oramdite
met hod clige-efhyieng mlﬁcczt@hgsmwg, rrefesably weathyleerel glynolmqsghsteztetraMS 14

3501 SRR dfect ReShRIGEy RORE e I pRARRTS ol B2 coem

14, 874finid oljgasdénylateds ipgefetatileattachedSyatih 25esd ad\apewat orcad a pppracach”, | RL
Pr ess f ,.1984) _,qr i roved .or varied . .neth dsdrlvdfro t hese
st andafl&ﬂ@%%o‘ﬁﬁ A%gf%’d{)‘?’&gﬂﬂ‘i}tﬂ"éﬁﬁ}‘ 'tﬁt@%&y(ﬁﬂ °§H§1 Gar IP'W'RFEWFP €can for
exanpl eedigue s’ s'doi@@admatebsﬁnowfm tdeinaliee RiNaseR! @i@éé\m thedlrget

he i nventjon.i nt hesi zed_ on a solid phase

| d t
gyl ggzm&@"&ﬁﬁ&%&[ 5 %t &qﬂe&(’%r%?fepsg f‘es %\éhggi B0 dtRs 2151 order to
formi a"@ﬁﬂ% b&%eblio Qa%t@ﬁsmmésmé (RIERONRAich Tﬁ&b&%%rsaéé fip relates

preparing an ol igonucl rivative

t th eofgS ffANA. H'Siﬁ%i dx ﬁef'ﬂheidtadﬁw@% €3g. P 5a!lrﬂ<edt%1dﬂ0mlad§mwal}ehor us (V)
group @8fvé frbﬁlethg nuBPéS&iBé logf cﬂ&%«%‘}ﬂﬁ Talfl (t%qﬁgraguée% 'i eV\"tIII%'V)

further nucleoti uni t us osp orus
gr oupi eligenucidatide’ partpwtlld'n i® npm@tememawmthatargetimolmaamdea prefmlawger ein

Bt norisfinl o StnS 97 0 5 G iV B BRikatd R 220" whi ch ar e
r enov e thediiylsbormchadsids) ©oF baMiNA.he ol | gonucl eoti de whi ch has been cl eaved

rfg the solid phase can optionally be converted into a physiologically
rated salt. In order to synthesize a nodified oligonucleotide,

st andaAdothelr rmdenadeammmmént of theCipéntich RvbRBS thd hegiBcaMEhBbl &R opr € known
to a &ﬂrson of WI e ar and ar described in Agrawal S.

" Pr ot oBBI'€ '?‘?}Fraionlﬁ?"?% as81s) dR% %“@Héfﬁo@’s 'mediirrs nuglRagiiepbases | nc.

Tot owa A rggyz S aI SO
descri Leeégézétﬁdﬁpiﬁﬁf)eraﬂ%gs EP Oflﬁé%gﬁd%g7 fal?egu@ti'tlﬂgﬂ Eﬁhﬁ@éégg&%(r)ll WO

95/ 0136Feazp-Sosubsiitued purite, $.9-35 deagribad in EE Q)1 3‘5966 @ed B e 690t96%ds of

prggaring nodified oligonucleotides described in the above docunents are
hereby incorporated by reference. 25 The invention further relates to a
met hodinofnethar praferigd embadipeatof the tvestjon,alhe/ digonucléasidei can exhibit

eXpr < 5508n8Y R EGNGHERY R thd 4! il oSl dha, WIPT & Bollhped! hd9Ptrheg! | de

according to the inven roug nto ¢ n egs odi ng
nucl ei 63&and EZFEO@BSMA cDNA) and the ol i gonucl eotide is hybridized with

- 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



30 this egb encoding nucleic acid. Therefore, the inve %I on aI relates to
a net hod wherein the oligonucleotide is brought into CORIRLY q4h an eg5
encodi ng nucleic acid (e.g. tnRNA;, cDNA), for 14 January 2004 17 exanpl e by
i ntroduci ng the oligonucleotide into %1 cell by known nmet hods, for exanple
by incubation of ceIIs with said ol ib nucl eotide or a formul ation thereof -
such a fo | ation conpri se upt ake enhancers, such as |ipofectin,
|ipof ecﬂ%%"ur@@ ?'F@EEPWQSF'S pbMmpdificationsarealen ppsﬂllybmnotbér 5 For exanpl e,
an ol i iigYRLaesHRS %b% thqu%hﬁd previously with celifectin for e.g.
I's

30 m nutes at room tenperature en i ncubated about 5 hours or less with
a cell in. order to introduce the ollgonucleotlde into the cell. The

i nvent ithe éwvtgrw Feb %%r@é ef erabl y as
ant i sens | i onSgI eo?}lg?ddg’?cﬁl be e ol ﬁé@%&@%@!@l Eé}%[ee(gs)
encddi o % @t@ﬂﬂwianp@@@yn% gueiciidipattero cﬂmcet;fﬁ:a&un’t)drmgnlgrRNA and

cl eava odi nent of t nvention, the
ol i gon%g(lag{)tk%é(]ﬂg?d éeﬂ%ﬁ%@hgﬁéﬁ%@%&ﬁi@bqﬁe@@pgag et FW&%‘QS encodi ng
nRNA,  tthese ewtemﬁgonmcleptmaumsommen conetgRativngrof 88y wehceldndipiftdrvent | on

rel ate ol i gonucl eotide for inhibiting formation of a
bi pol ar?nécﬁﬂé%?ﬁn‘éﬁs g?@%and therefore for inhibiting cell proliferation,

especially tunor growth. The invention furthernore relates to the use of
thq ol i and to the use of the

' |
ol | omfgf@&% ‘g'tel?ﬁ‘ie g?@%g'PBEagg'%ﬁéHﬁigmﬁcﬁ@aﬂy '"Blhlfpém exmasswm\obart i cul ar,

t he ol |tlm)tangétqﬂble¢}€(vﬁﬂéht%ae A thetafg ,ﬁ%J‘!] fion which is
| seas are assom ated with

enpl qyed f eve qu / or treatl n

t he. exﬁf*@%‘g?soﬁg%fpf%%? bﬁgm%MAbmpgétW@m Eaefa;abﬂy;amotgomalemmeof eg5

ex res&bgﬁrd ut.i cal
coﬂpom t onm%ﬁ?-gﬁ@édg%rﬂﬂggébmégug%%@ k)?eg;gﬁ)g gl%pp?ﬁ- r‘ff"f’rﬁ i"8Pogi cal Iy
t ol er at’%%‘&l‘ﬂ%h%%@!ﬁ!@"@ﬂﬁvﬁbm gspparisos U0 uottbated explissiohalbhe exci pi ent's or

vl | SpreimseiAePaxaridle Mgl RIS bl ST up L PR |

conposi ti on whi ch conprises eas cording to the
i nvent Ph@PQW!ﬁOtldarﬁiCb@rdea@ the inveméion upan Egﬁtexpn‘essdhwéﬁmpaﬁébrpﬁ taan be

cur ed ressi on s restenosis_and cancer. 14
Januar Q“%%torgl I“?éfig#ﬂe d 0&\ YHqn R aP&P%%%f epgon, opthedaRNGranstehari ng a
p Ih ar rraﬂmrptelm leveb rtfpmudtreaimenmnn lanmgbﬁ?d@ﬁld@ e%@ﬁaﬂjﬁr‘iﬁ td3t|ﬂ§ nWenlfﬁlBﬁ e

occ ot 3l 366 b8 TaraR At bosthrolei eyl deaucssiapiie 6., beta actin(@

20  house-keeping protein) mRNA and/or beta-actin protein level remaines unchanged.

Preferably an oligonucleotide according to the invention can efficiently inhibit the
T ~ 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,



5 substances, e.g. if appropiate with suitable additivif and/oE
auxiliaries. The invention relates in particular to th ¢t

ol i gonucl eotide or a pharmaceutical conposition prepared therefromfor the
treatnment of cancer, e.g. for inhibiting tumor growh and tunor

net ast asi s. For exanple t he ol i gonudiBeotide or a 10 phar maceuti cal
conposition prepared therefrommay be used for the treatnent of solid

- tunors e Hk;ﬁwpﬁaﬁateqaemsae (ToPeCANE857) .ﬁ‘%rﬁ@oé‘%@bﬂ?@ﬂﬁ@r brai n
cancer, abdom nal cancer, colon cancer, col orectal cancer, esophagus

cancer Phogahatrigstar methqde (Seameatix (1886)0131@0@ Ghem. d4s74 Gaitoglie cancer
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andgbl The 1.ny ' e
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mel anona, | ynphonas and bl ood cancer. to the inhibitory ef ct 25 on
eg5. ex s a fiae &) Hhygisonyt pé@l@r@@t@gmpmmg reactedhwith gy ﬁhel’o n or a

harrra e ality of
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bl or UsEHePHER ot beTBBBIA fyabloaR B bR RO RcStars i Pl ROBIRRS “anci or
knmili/n tottmrefpm:ttons arﬁtmdsarcﬁtm;%vedmfﬁeosymhasipj and mesﬂlgmhmcléomree currently
enpl o f.o eat capcer.. an r.for rey tum)r astaS| S.

b ot of Sihicthas hESA AR EARER 1n8 32T Bhask ea pELAIY BR converad RIS 2004 ° 10

t her apphasidlogmwtdl@rrawﬁsau tn BERN TS syrib6dIze8 rﬁcbcﬁmécabltgamuamshwhos phami de,
5-fl uoro@ggl |, ad I anmyci,n, daunorubi cin or tanoxifen.

ol i gon&td e vafied fo a Sepamadent | hess wariations arg kn%rhtoﬂ%
adni ni ?)bﬁicﬁﬁbﬁékm iR thE aRHindfdre oY, b d/inAGrAWERS . "FRoRchI8 fpr ticul ar a

human, gn its own, in a-mxture with another oligonuc|leotide (or its

ph¥9i opbgwa}eﬂlw'deé |a8danadpasa (1993, bluman Presser.nTetpwa, Newalergyauthe al
CONMPOS it} WSHBf‘mBafflahtoﬁﬁérﬂRﬂécﬂidesﬁLeélﬁHh@E&’i’dé% m@?%@re%'? ppoenteral use

and Whl c rises e actlve constituent, an effectlvé dose of at
| east 6589@9 éﬁé@BBdﬁPQ&Blia&@ﬂ,tW@rﬂ&/m%ﬁ&tEﬂraWZ;ﬁﬁr ERAET39 898 | v

Uneb] PRSI et e hRb3s BN FcBHHhG A B ARSERIE Fhefoed o, y

phar maceuttcal nmposi | on nor na rises rrom abou
wei ght tiof abonee dmn@ﬁam@hedejoymdrpmatad bymiereheat i de(s). The dose can vary
V\nbgl nwde limts and is to be adjusted to the
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 eg5 encoding nucleic acid (e.g. mMRNA; cDNA), for



i ndi vidual circunstances in each individual case. In Oi{g?r to %(FO at
psoriasis, preference is given to a topical use. In tHKe'ETHEY 6 cancer,
preference is given to 15 infusions, oral and rectal adm nistration, or

nasal application in an aerosol, prgferable in the case of |ung cancer,
whil e in the case of diabetic retinopathy, preference is given to a
topical, intravitreal and oral adm nistration. A pharnaceutical conposition

Cﬂ.n be gxeapde by intredacingrthe oligavasieotide inte a(aelidy knﬁWnReeﬂ”lggs,dns )
P i SCl " X . PA 5 i
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Lact oseuchenfiormtlatioh naydompridenipiaie erdmricbey; eadh as ipafectit,eari ¢ aci d and/ or
its salts,. etc. can, for yr. ex | e, be,used for preparing pills, tablets,
fil mcd‘g?’geﬁ?‘?ﬁ'ﬁ'fae?@“%ﬂ@ Q{A’P&"’a@%ﬁﬂ@&g\ﬁn s. Exanples of exci piefits for
sof 6 geftartaxampis s digoniisléstideSviibl Wakafidubitat Srevidbslyatith colfecdin foseni sol i d
and i %I ga(fol.r}/ol s,, natural and/or hardened oils, etc. Exanples of suitable
exci pi &¥-S4 BYles ghioopyleamerriuimis thempynsHbated ahoubp Soyr errless with gose,

i nver t cel@Rbrdedtd itRAucP Me/Bligonudbstidetd Mgl @yexci pi ents for preparing
i njection solutions are water, alcohols, glycerol, polyols, vegetable oils,

et c. Sdiftedpyentioafurthersglaies orthaiuse of ﬂl%ﬁlimpcbnﬁﬂi@(rjnrsfemmv @s rods are nixed
I _ . i ! o Sy €
P bysorantienss dinltedfiue i B 8 IioGn@iedtae 18,4l GRRAdd RN Cevel op
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Hayashi 878) ... Th har maceutical, co ition may
also ¢ 8 r?% rﬁfés?%pé-&?l L?'pn'ﬁi’%"Ff‘%‘ﬁ86)}%&%“‘%}\'95@'83&‘98%‘5@%&&%&%?P %%‘S"zo oral
avai | alinduceyRiNAs¢ hiclehvagernithe oy dacoding hamsA,etnbgmmtm(%f&g redasfdrnal
absor pt.i on e.g.. mannitol, urea, bile salts, such as
(chenod'ég%(?ﬁgﬁeg?gy'(z %9 . Dermal adm nistration can also be effected, for
exanpl e, using ionophoretic methods and/or by neans of el ectroporation.
Furghe re, use C%Eﬁ be made of 5 |ipofectins and other carrier systens,

ex

for 5118varHipadelpfle tae ¥seoban ofig otidaderppibitingfoenationnfeh can be
used t QipdMr ARMRSsPAAIE AR Sheratdre ihlgifbﬂina'c@h bYolitéralibif| RPbciBifiifior Nt O

i
eukaryotic cells or into.the nucl ei etikaryotic cel'ls are ® particularly
sui t ablGEOWLR. pharmaceutical conposition nmay al so conprise two or nore
di fferent oligonucleotides and/or their physiologically tolerated salts
and, 10 -furthernore, in addition to at |east one oligonucleotide, one or
nor e dilhedpantiondudherpue reatestto the Useyobiieatigenudledtivesddi ti on to the active

i pamadfioRi o e B FAUIERABKELAG of BRRTD iAo OyT O™ ¢

| ubr i cenmpositient Inrparigdart the aligabutieafidegcagbeused maphafmatesticglr eser vat i ves,

sweet e o = - fl ri nas. or aromatizi ents, thickeners, diluents
or - but ParPrgiien B Felriecrboard ISt pfveRlind Bhiyer BeafRtidbSssanictaien: | {21 ng
agent s assobiated agitnthe expressionicf éigBgoewhigh@ahbel ®ase by tiemhibitiimbialgso salts
for altering the osnotic pressure, coating agents

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.



and/ or antioxidants. 20 Exanples: Exanple 1: di gonuclf:tg)ﬁ]6 I de s t4he5| s 25
A igonucl eotides (ON s) were synthesized using an Appl ens 394
DNA synt hesi zer (Perkin El mer Applied Biosystens, Inc., Foster Cty, USA
and standard phosphoranidite chem sigry. After coupling, phosphorothioate
| i nkages were introduced by sul furization using the Beaucage reagent

foll owed by capping with 30 acetic anhydride and N-nethylim dazole. After
cl-eavage fromthe solid support and final deprotection by treatnment with
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t he st &aMWOgitigRowhied rcammse%mmm phene or mesp oligtinuglesiidesacgarding'te O 14
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hexadecyl oxy(cyanoet hoxy) - N, N-di i sopr opyl - aninophosphane as phosphityl ating
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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



to a person of skill in the art. These nmethods are for exarrple described in
Schvve!otzer and Engel s "Anal ysis of oligonucleotides" (1h/awandMse - from
30 technol ogy to therapy", a laboratrory nmanual and textbook,

Schlinggensi epen et al. eds., Biol.yg5cience Vol. 6 (1997) p. 78 - 103).
The foll owi ng oligonucl eotides were prepared (see description) 14 January
2004 22t and test d: 3-'CT*T*"AAGGCAGT*ACCG'CA GC(K3)SEQ

I D NO. 'RErapyRndp E@%ﬁeww /Ruch @s pisplatinceyslaphesphamjdsEQ | D NO. 11

ON3: 3 5- Tiabh C(K5)SEQ 1D NO. 19 OM:
3= O*T*Téﬁufbgdg“ga}@ 'deE%DBE'A'%éJC-lﬁV (1<6) SEQ ID NO. 10 ON5:

3 @@CA@TAUC@CAGCGSEQIDNO 22 ON6: 3 C*T*T*A/]A-\4Gg\§A
3 | o o igetideotte ahlor i pry RSk bieny Salcpbp AdinRes iy ¢ A G
SEQSI D aanigw, xefesablpa -mgndvial, AncHiCpaticular & rﬁlhﬁgﬁlﬁﬁ ltslibvw@ lrggni%c’@éﬁé ——
sE0 1 o 'Y 2RifErolphucisbidd Girol pRygiGlogialclbisated sl prin Bedormara o

tichiw CGTC &G
ST Y e %ﬁ%‘é"% wher ei 1
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| abel . |€Rét ohe dRYLARINGITR, Irfaddifbr 1 GusiPhryRA%: %ﬁﬁ%ﬂn{ iornab

n|nh|b|t|n t he rollferatlo ma ce ON1,
N SCt I Ve%‘% 5@&@%"6‘@@9@8@@% urhriphgrmegentices canilpos@ne @ormally

ol QOH%hﬁﬁkéQ%nﬂétﬁcﬁRWtcﬁwyvr&gﬁléfé D e ARbyhANg ea N Of o8

rTRNA OM is -fluorescel is a conparison
ol i ‘gon SdgeRisiertidets)Thie Hesrican vatly within wids linits and isrtoibetadjudted tettyeer | ment

Nt pr oy ydbacitiniichoes th CaR kidda de IESRIR Y W E RIBR Bt | des The Re
cel | s (referancerie gBehdokdopisalasel in thBResAGEcaR)eroprefdrenddisiten cel | s
15 infusions, oral and rectal administration, or nasal application in an aerosol,
preferable in the case of lung cancer, While in the case of diabetic retinopathy,
preference is given to a topical, intravitreal 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



5 were cultivated inOpti MEM (G bco BRL) with 10%fetal calf serum (FCS,

A BCO BRL) at 370C under 5% C02. The cell density for 1[41@%@5’6&9%5 about |
x 106/m . The oligonucleotides (0.1 7mM) were mxed with cellfectin (0.83
mg/ m ; G bco-BRL) for conplex for jon to inprove cellular uptake. The

ol i gonucl eoti de/cellfectin conpl ex s incubated with the cells in 24-well
plates for 4 hours in the absence of 10 serum The

oli gonooal@(valla,himy@lflﬁeedtgonuc!anﬁdl@ﬁumh:asthancmmwﬁeamﬂl absamptiogs added to

a fina f fte urs', incu t 37 OC under 5% .
C02 thé gﬁ?ﬁ%ﬁﬂfgﬁéﬁ%@,%&ssa# agsut? %SQP% @ﬁgﬂ}oq c{xy?rb‘?ti‘?a}gt%("f For this, the
cel | s Dermabatimimistrationrcan mlscebe bﬁect@dgimlryéxamﬂle m@u@’icﬁihbredld uted 1:100

were determ ned in each case

h Cas
¥Mr E)m 3"?%6?% ﬂﬂﬁgf %mae?%g?)f %I?& r?BOEaéfHE "&HHIS’(E? 56 P8 RMBER0F at i on. The

ressll tﬁﬁ)ﬂbcﬁﬂi@aﬁdlbthérr@hrrfeﬂ;ﬁété#% ﬁﬁféxémE}b fho8e vifidH &leQbe Hr'"GQA‘%”e 1. Tabl®e
Nucl eoti de sequence of human egS (SEQ I D NG 20) 20 LTTCCGIC

ATGGCGi"&FEP g vhicheandzsused inaipdeseaptigonugteotigesiaadughly GAACATCCAG

GTGGT EATARAGS CCATTCAATA
GTAGA;?EG% ATCCTGTACGeﬁIAS]?WEJgAA%@# tﬁ@%%’%mwe
AGCT CARaxtisulazly suitable sk abatnaqauticalreorap G T Mag/als COrnaTETING OkGAGBATTGAT 30

aaTT SR ptitEtedioer aa AUt PSRN Tl SRR 8l Canrocancs

TGMAAGHT DR NDCTAAT GAMTOA(H’ allagsITenaCoRRGHCIaaide Adhk GChdBEESenGTATAATTCC
ACGTA %) % E%@LTT‘I; T GAAACT 451 TACTGATAAT GGTACTGAAT TTTCAGTCAA
A TG 1 ATAATGAAGA GCTTTTTGAT CTTCTTAATC CATCATCTGA

TTCT GAG 45 551 AGACTACAGA TGITTGATGA TCCCCGTAAC AAGAGAGGAG TGATAATTAA
601 %! !AKI %&QA ACAG TACACAA GGATGAAGIC TATCAAATTT 651 TAGAAAAGEG

14 Janpa mﬁ%;ﬂ&&&ﬁih@%ﬁ BSOS Gl BRI indaHI ACAATAC
ATATGAAAGA 751 AACTACGATT GATGGAGAAG AGCTTGITAA CGGAAAG TTGAACTTGG 801

TTHATCHPAgaNisNEIng Agepscatrbilizing agents amudsifietsT prEsevatives SWeaEREIS, CGGG

AR N o Bt AR i o Rl rerc

TTGGACERIL AN paditinaapeivents 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-



1001 TCTATAATTG CAACAATTTC TCCTGCATCT CTCAATCTTG AAGAAACTCT 15 1051
GAGTACATTG GAATATGCTC ATAGAGCAAA GAACATATTG AATAAGCCTGH4 dammnaR9fcanTcA
GAAACTCACC AAAAAACTTC TTATTAAGGA GTATACGGAG 20 1151 GAGATAGAAC GTTTAAAACG
AGATCTTGCT GCAGCCCGTG AGAAAAATGG 1201 AGTGTATATT TCTCAAGAAA ATTTTAGAGT
CATGAGTC(; A AAATTAACTG ti 1251 TTCAAGAAGA GCAGATTGTA GAATCGTTTG AAAAAATTGG
TGCTGTTGAG 25 1301 GAGGAGCTGA ATAGGGTTAC AGAGTTGTTT ATGGATAATA AAAATGAACT

1351 T@m@b@ﬁumwmamzwmmmm yEdd GpMAGEHVe iBA 1401

Al AAATT TAA- AGAAGAATAT 35 1451 ATCACATCAG
U‘?‘?"w& @f@lﬂa’*ﬁ@e&% &&&@ CAERA PR tRRCACAGTTG
AN e T %Wm%ﬁ&mﬁ#eﬁa T T T ARTA
ATATGGEPRE%"%EY%@%@Q‘M’FS%M EpYONS PSRN RBRECAAGT ACATA

%?%é%@iﬁ%%ﬁ?ﬁ@ﬁﬁ%@%%%?%’f\ﬁ%%ﬁmﬁ%%GTT
TCTCAGRY staring emraserraspondinghrdeiyatireshsalissuppesl ThaGEtmAenaglyealAACTGTA

ooccalie i AN o faebi it a R bR AT AT TrrcARGCT |

TCATTGPWMHMEBSMMr CINTNGBPAGAVE rCabiairstifem @HeMiTEeG#s TGCCTTTCTC

cricer Uetinienp RN Feliotatid 55551 CTaTAMAGCA

CTTGGT '
%mﬁﬁ&pmﬁhmiﬁﬂie% CarriEdout 28 UbsOda ordadlisiyCTGTCCTTT

GGA G TGT TA 2251 ACTTAGTAGT GICCAGGAAA ATATACAGCA
q’é@ﬁ %&1%@ f@%‘é%”%%ﬁ fiiac/ TioRRbAhe I NABNAchimerasTcCTGATTC

- AGAT Gafd Bfephfied 88 Hasorbaad E260 835 BTFACAGGAAC TCAGAAATTT TAACCAAGAA

GGTACAAAAT TGGTTGAAGA 240TATCTGTGAAA CACTCTGATA AACTCAATGG CAACCTGGAA

AAAATATCTC 5 2451AAGAGACTGA ACAGAGATGT GAATCTCTGA ACACAAGAAC AGITTATTTT

2501 TCK G 56T ]ggt,ggg@,gg@oﬁ AGGGAACAGG AACTTCACAA
1012és5lc)TT TTGGAG GCC AATGTTGIGA GGCTTCAAGT TCAGACATCA

_analytical gel electrophoresm in 20% acrylamide, 8M urea, 454M tris-borate
buffer, pH 7.0 and/or '
b) HPLC analysis: Waters GenPak FAX column, gradient CHgCN (400ml), Ho0

(1.61), NaHpPOy (3.1g), NaCl (11.7g), pH6.8 (0.1M NaCl) after CHaCN
(400mi), HoO (1.61), NaH2PO4 (3.1g), NaCl (17.53g), pH6.8 (1.5M NaCl)
20 and/or

¢)  capiliary electrophoresis using a Beckmann eCAPTM, U100P gel capillary
column, 65 cm length, 100 mm Internal Diameter, 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)



2601 CTGAGAAATC AGATGGACGT AAGGCAGCTC ATGAGAAACA GCATAACATT 2651TTTCTTGATC
AGATGACTAT TGATGAAGAT AAATTGATAG CACAAAATCT 15 2701AGAKCHenMAD RAACCATAA
AAATTGGTTT GACTAAGCTT AATTGCTTTC 2751TGGAACAGGA TCTGAAACTG GATATCCCAA
CAGGTACGAC ACCACAGAGG 202801AAAAGTTATT TATACCCATC AACACTGGTA AGAACTGAAC
CACGTGAACA 2851TCTCCTTGAT CAGCTGAAARZGGAAACAGCC TGAGCTGTTA ATGATGCTAA
2901ACTGTTCAGA AAACAACAAA GAAGAGACAA TTCOGGATGT GGATGTAGAA 25

2951 GA@BAAGHTEQ: TGGGGCAGTA TACTGAAGAA CCTCTAAGTC AP. GAGCCATC 3001 TGTAGATGCT
GGTGTGGATT GTTCATCAAT TGGCGGGGTT CCATTTT' L' CC 303051AGCATAAAAA

AGAVAACT AGNAGEACT AT RCAAREAC ST BICACAI AT O BRI

TTAATTCACT TGGEGGEGTITGG 35 3201CAATTTTATT TTTAAAGAAA AACTTAAAAA TAAAACCT GA
AAACCCCAGAANB2B1GEFEARRSTL STAT AGAT BT TATAEATATGOAPPOGGGORC
403301GTGGCTCTAG CTGTAATCCC AGCTAACTTT GGAGGCT GCGGGTGGAT 3351TGCTTGAGCC
CAGGAGTITTG AGACCAGCCT GGCCAACGTG CGCTAAAACC 3401TTCGICTCTG TTAAAAATTA
CHAACAE GBI BTRATE T46™C*I4s COBNECTIARIT GSEBRGNENSIGS GGCACGAGAA
TCACTTGAAC .CCAGAAGCGG 3501GGT" i " GCAGTG ACCCAAAGGT ACACCACTAC ACTCCAGCCT

S6OL T AMMEAE G TaRAT R E WA ATACCE RiT Rt cre o Roard 19ed i e e

TATTAAATTG GGTTTCATTT GGGATTTGCA ATGTAAATAC 55 3701 GTATTTCTAG TTTTCATATA
AAGTAGTTHNET AT A ©TIA Clemgray 20 27 Tabl e 2: SBEQD RON@z 21: Sequence
of P. falciparum (partial sequence; Genbank, ID Z98551). 5 5
IIIIIIIIIIIIIATTCCTTGGATGTTCTTGGTA(:IIIAAAIIIIIIAIIIIIGTA(:IIIIC
TTCTTTTATANGT 371G AR A BT AT TTAGGAAATGCCCTAT TS cty
TAATTTTTGTAGATTGAAATTTATTATTATTATTATTATTATTGTTGTTGTTGTTGTTGITG

TTGTTGIT T JFATATGAACATTTTGAACA

CTTTCTTT&RT%@ [\1%% 1TéAq({rr’c:ATATTTTCTGTATTTAc%éi‘XfiiFéT@;{' T 10
TATTATGTTGATTGTTATTTAAATAATTTAATTCTTGATATGT TTCATCTATTGGTTGTATA

GGATTAT CAONBCTF AT TR T AT A TATAGTATAT ATTCAT TTAAGGGTAGASEQTITENGATS

ONS9: 3-C*A'G*TAC'CG'CAG™C SEQ ID NO. 23

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 SEQIDNQ. 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



AGITTTTACATTTAATTTATTTT IATCACCFTTATTATTTATATTATGAGGTAT@&! ACTAT200 4
TCGTTGTATGATCATTTAAACTATTGTAACGAGAGTAATTATTTTCATGCCCTA ﬁyA
TCATCTTGAATAAGAAATTGCGAAGI TTTCATCGATTTGTTCAAATACTTTACTTAAATCTAT 15
ATCATGFGFTGFTGFAATTTGFTCTATCTCTTTCQE GGTATTTTTAACTTCCAAGTATA AA
TTTTGICTTATGATATCATCATTATAAAGATAAT, ATGATGATCACCTTGATCTATT )
TTATTATCATCATTATAAAGATAATAATTATGATGATCACCTTGATCCATTTTATTATCATC
ATTATAMWTWW@“M@!@EWW mﬁTﬂﬁmﬂﬁWﬂ@ﬁﬁTmﬁf egs
AATTAT T T TTT JCATTAT. TATTATGA 20
onT ol NGt B dReRddeldd ekl Aralbd AR K 1 Ry eiparison
ATGATCéﬁg'ﬂﬁ[l%-ﬁd@:rGTCACCATTTTTATTATTATCATGATTATTTTTATTATTATCAT
GATTATTTTTATTATTATCATGATTATTTTTATTATTATCATCATTTTTAT.TATTATCATAA
TTCGTGTCGTAAGTCGAATCCCTATTTAGTGATGTGATTTTCATCGGAGTAAACATATCTAT
GAGAT T CACASAGISTOT K& prdlifdialidr iHabAteA firme A EAhOWAGR JTCAT 25
CATCCATATTTTCCATGAGATCATAACTTGATGTACTTGGAATGICTTGTAAGTAATCTTTT
TTTTTTAATATATCTATTAATTCTGCTATATACATATTACATTTGTTTAAATTTTGTTCAAA
TATATTATTAAAAA(JI TTTATATTTTCATTAGACTTTAACATATGTATACGACGTCCCCCTT
TTTGITCTTGTGATTCTTTATTTTTATTTTGTAAAATCTTTTCAGATATAACGITATATAAC
TTTCGITTCTICTATTTTGITTATATTAGITTGACTTGTAAAGITATTTATGATTTTATCAAT 30
ATTTAGATTATTTGTATATAATAAATTATTATAAATATTTAAAGTATCATTTAAACATTTGC
TGTGTTCCTTTTCTTCAATATAACTTTTTCTTTTTAAATAAGATAATATGTTATATAAAACA
GTATGATAATTTGITATCTTCCITTTAATATCATTATTAATATTATTATATTCCTTTTCATC
ATTAATATTGCATTCAGAAAAATGT TGTATAGTATCATCTATCTTTTTTACAGAATTCATAA
AAAGAGATTTATAAI TTTTTTTTGACTTATCATATAAT' r CTTTATTTAATAAATCGAACTTG 35
TTATTCATTTTTTCATAAATATCTTCCACATTTTTATTTATAAGTAATTCAATATCTTTCAA
AATATTTTCTTTAAATTCTTGTATATCTTCATTTATCATTTTTTTATAATTATTAATTATAA
TATTATCCTCCTTTTCAAAAACATCATATTTTTTATAAATATATTCAATGTITGICATTCATA
ATCTTCTTGTICC | ' TATCCCAATGTATATATTTTTCATGACATTTTTTTTCTAGTAACATAAA 14 Januar y
2004 28 TGATTCGITTAAAAAAATATGAAATATATTACATATACTTTTAATATATTGTATTAATGATT
TTGCATTATATAACTTTTTTTCAGATTCGTGATTATCTAAATTTTGTATAATATCTTCACCT
TGTCTATTTAATAATAAATCTTTTATAAATTCTTTATTCTCAGGATAATTAAATGATTCCTC
TATATGGTCAAATGGECATCTCATTATTTTCTTCTTTACCATATTGITTTTGACATGITTTTC 5
CTTCACCATTTTGTTTTTCACATATTATTCCTTCACCGI TTTGTTTTTCACATATTATCTCG
TCACCGTITTTGITTTTCACATATTATCTTTTCACCACTTTGITTTTCACATATTATCTICTITC
ACCGTTTTGITTTTCACATATTATCTTTTCACCACTTTGITTTTCACATATTATCTTTTCAC
CACTTTGITTTTCACATATTATCTTTTCACCACTTTGITTTTCTTTTTTTAATCCGITTGTA
TTATATACACCAATAATTGCTGECATTTTCTGCTTGECTTCATCACTTATATGIGGTATGTIT 10
TATTTTACATTGTGATATTTCCTTTTTAATATTTTCGGAGAGAGAAAAGTAATCATGATCAT
ATTTTTGTAA. AATATCCATATGCGTCCAGTATAAAATTCAGAGTATCATTATATTTAAAATTA




ATGTTACTATTGAGT TCTTCAAAATGGT TAATATAATCATTGTATGATTTTTTA
TAGATAATTTTTGGTATCATCTAAAAT GAATAAGATGGTTTTACATATATCGT T

{lgogreoos

GATTTTCTTGATGAATATTTTTTTTTATATTTAATAGATTATCATGCATTATATTAGACATA 15
ITTGITT TAATTTGTTGAAAAGATTTTTTTTGATT EQTAAA ATTTTCTTCTAAAGAATGATA
TTTATTTAATAAGAATTGTGTAATATATTTTTCTTCTATTATTTTTTTAATTAATATTTGAT _
T | | TAGTATCTTTTAAA. AAGAAAAATATTTTATTT
roliferatveragtivity pf
TAAAATETQCHUEEBTEEQAATAATAI TTCTTTATTTTTCTTTAGACTATTTTGTATATTAT 20
TATATTCTTCTGTATCAAGATAAACACCTCTCTTTTCTCTGCTTAAATTCAGTGCATTTCTT
AACTTTTCGATTTCATTATTTAAATCCTTTATTTTTAATTGTTTCGTTGTTTTTATATTTAT
CTCGGGTCTATTCTTAATATTCTTAGCTCGAAAGACATAATCTAAAGTGCTTAAAGTCTCAT

TGTAT, I
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[TTATA
RITBERYIT

EIRAA

ERemia RIS BEfATAC

TAA TTAGAATCTCTGTAAGGAATATAA
atedTinOptiMEN(Gihee mmwmmnmmmmsco-

R S AR S

TGTTATIWMMMQWB&A@TMWWX@GWT@RWT@@TGHBG—BHL)

TT AATTTTTAﬁ%;TAAAAT%%iéC@%@%;CTTATCATCAAAT

rerrer R ER LR R e

'TTT(¥¥TAﬂﬁﬂﬂEZAﬁ§§H§EW5ﬁMNIFWE¢“¥N%§I§1HI§IA¢§“T

E§y¥$§§? ]"TA¢¥T

B AR

e AT A%E&Tﬁ'ﬁﬁg%ﬁéé'nce of
TTGATACATATCATTA

APRQYEACHTT S

11,39,

FErHM was

GTTAACR4AE Y A TiRATTASHGEREATIAST AL TARSLOA hibArsT MEODATAN S 87 93 | uﬁ&e{sé%

CAATAT
CCATTA

Frtbepe

TTTTCCHJM#W&%M&MH%M %bb
TCGTAACTCGAAATATAAGT CCAGTA

2004 2valyessof sl Asnaibrwees

T R

GWTT)NTA
ﬂﬁﬁﬁﬁiﬂﬂﬂf31ﬂﬂ“ﬂdﬁ3t§ﬁﬂ§(1ﬂ3@ﬁi§FTC

TACATAATAAATTATTATAATTATTATTAATAATATTATTATTGI T,
@%\erm:@pmﬁc@rm

%KQ@AEPAW'FUHEGHS in
HEATA

WE%@FGN{E January

/NT/VT/VTﬂkﬂQKﬂﬁKbHT@ﬂQUTﬁ(WTTVNT/¥TCJTAVTFVTC§Tﬁ¥Tﬁ¥Tﬁ¥Tﬁ¥Tﬁ¥TCFTA(TA(ETT]XT/VTCETA(FTT' 5

TTATTTTTATTTTTATTTTTATATTTATTTTTATTTTTATATTTATTTTTATTI

TATATTT

ATTTTTATTTTTATATTTATATTTATATATGIGTAAAATTAACATGGGGAGCAAAGAATTTC

CC- ATATANETIT NIEEDHIE AT CIRETTAANTIAAAGA TSRO TD AT 20)ACGCAGAGGT GAT

ATATACATGGTATTTATTTATTTTTTTTTATATATTTTTCAT TTGITTCGTAGGAATA
TTCITTTTTTTTCTGCACATATATTTCACTATCCATATAATATCAT 10

CATCAT

ConB AT IATATORT BHORT /OGS AP TR TR CAGOSIET PATPEERECCTCAT

CTACTATTTCGHAARGAEAARE ATECARCAC L ASETEEE GATEGAAT GTITATCRCATGCA

) 101
2 .
- 151

201

30 251
301
351
35
401
451
40 501
551
601
45

651

GCAGAGCGGA AAGCTAGCGC CCATTCAATA GTAGAATGTE ATCCTGTACG

AARRGAAGTT
ARACATACAC
GTTTACCGAA
TAATTGCACT
CAATGGAAGG
CCCPTGGCTG
TACTGATAAT
ATAATGAAGA
AGACTACAGA
AGGTTTAGAA

TAGAAMAGGG

AGTGTACGAAR CTGGAGGATT
TTTTGATATG GTGTITTGGAG
GTIGTTGTTTG TCCRATTCTG
ATCTITTGCGT ATGGCCAAAC
TGABAGGTCA CCTAATGAAG
GTATAATTCC ACGTACCCTT
GGTACTGAAT TTTCAGTCAA
GCTTTTTGAT CTTCTTAATC
TGTTTGATGA TCCCCGTAAC
GAAATTACAG TACACARCAA

GGCAGCARAA AGGACAACTG

GGCTGACAAG

CATCTACTAA

GATGAARGTTA

TGGCACTGGA

AGTATACCTG

CATCAAATTT

AGTGTCTCTG

CATCATCTGA

ARGAGAGGAG

GGATGAAGTC

CAGCTACTCT

AGCTCAARGGA

ACAGATTGAT

TTATGGGCTA

AAAACTTTTA

GGAAGAGGAT

TTGAGARARCT

TTGGAGATCT

TGTTTCTGAG

TGATAATTAR

TATCAAATTT

GATGAATGCA



TAATCAAAACTATATTTTTTTTCGTATATTTCATTGTTTCTATTAATTGT TAAT,
ATTATTATTAATTCGAACTACCTCTTCATTATTTATArL =TTTTTTTCTTTTT

@ﬁwﬁv‘?@m

GTCTACACCTTACEATAALIIIIATAIIIACGCAACTTGATTTATCATTATTATAACAATTT 15

CTGAGCATTTTACTTTTATTCAAATAAT Table
hur nan eg5 sequence with Pl asnodi um ?

human. SEQ GAATTCCGICAT

PLASMO. SEQ 7b1T I'I‘h('."!‘(gTh&"!‘d ERPddd

AAACA .

~2

Sequence honol ogy: .
aIC|parun1 eg5 sequence 20 1 60
GCAGCC. AALATTC.

e Ml S

Conmpari son of

. GTCTGCGAAGAAG
SEQ

TCT CT= ATAG@&IiﬁAﬁ@EﬂEEEﬂWK%E@ﬁ£E@Tﬁﬁﬂﬁ@ﬁAﬁﬂfﬁXﬁEﬁﬁﬁ%ﬂﬁﬁﬁé 121 180

n. SEQ
30 .PLASITD.

S, yGREr

R

240 human.skEQ AGEAdvAACH

; TAFAAN R CEA ST TSN Bee _
PLASMD. SEQ GTTGTTGTTGTTGTTGTTATTATTTGAATAATTATTTGTTATATGAACATT'
41 300 2% ufGRCATERS T

35

ATCTACTAAAG 51 AGr

GCGGAA. AGCTAGCGOCCAT.  TCAATAGTAGAATGTGATCCTCTA
WFTSRWWTW&W TGTTGTTGIT 181

&@AGAGCTCAAGGAAAACA

" MAACATT

TCCTC CAGGAMCN&%WT&CWAC 40 301 360

ARLARMORER
TATATTTCTCTTTCTTTCATATTCTT T TAAACTTGI TACA

hu
PLASMO- SE
January 20
ATTGCAC .

n. SEQ WPTGACTABETTACEE:AATTHAGIGTETBICET GrCAATCTTG TAIGAAICHETGGAT ( 3AAGTT. AT.

@I%I%}g@%%&dﬂeg (;| [ATTTAATAATTTAATTCTTGATAT( 3TTTCATC 14

. 110TAFCHF TG CEATBBECACAAMGRAGETC mTTﬁ@GAP&.ﬂ&h@&EQ

TA GGTTGTATAGGATTATCCGTTGTATTCTTATTATATAGCATATATTCATTTAAGGG 421 480
ACHTRAG NEFFEESCT COGEITIRBMTERERATGS | ACCTA. .

PLASF/D SEQBACATRARHHCATRAGHER, TAGATANTI AT TATGACCRI TATTATT TATATT

nSEQ

Fi gure

1: This figure summarizes the results of Exanple

s 1+ 2: The effect

Of ,gI | GONUEPROITTERASARSY CERSATRITE CRATICHIT BEMSRYTCOMTacTeTTaaki bi ti on of

1301 GAGGAGCTGA ATAGGGTTAC AGAGTTGTTT ATGGATAATA

1351

30 1401

1451

1501
35

1551

1601

40 1651

1701

:‘ : 1751
4

1801

1851

50 1901

1951

2001
85
2051

2101

60 2151
2201
2251
65
. 23501

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

ACAADAATGAC

ARATCTGACC TGCAAAATAA
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

AACACARGAA

AACTTGTTAA

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

GTGCTGATTC

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

TGATGGCTTC



proliferation of REH cells (in percent) is shown. 15 % };% ex ij;ent +2
nd experinent CF. cellfectin conparison 14 January 2001 oo b/ 1. An

ol i gonucl eotide or a derivative thereof, conprising up to 100 nucl eoti des,
wherei.n the sequence of the oligonucleotide or derivative thereof conprises

at 5 least one of SEQID NO 1, SEQ ITY NG 2, SEQ ID NG 3, SEQ ID NG 4, SEQ

ID NG5 SEQIDNO6, SEQIDNO7. SEQID NOS8, or SEQID NO9. 2. The
ol i gonucl eqt.i d fvative thereof as clainmed in claim1l1, wherein the
oIigonuclé%%?dgrgéﬁggﬁéﬁgﬁgmgﬁaiqﬁqﬂﬁﬁ¥9'§ﬁaf TTEEER | D NO 3, SEQ 10

| D NO 4, SEQL Ro&marSEaiddcNG ﬁacmﬁﬁﬁds&&@ckeﬁmgﬁ@:& or SEQID

NO §. 3. The oligonucl eotide or derivative thereof as clained in claim1,
wher ei n t R 1ol PERFRGEFR SEPREATTT GRATCHGEGAY ACACARGAEET AGTREATYRE or nore

odi {1 cat | 208, tbhckhoafh@ookiBeRUERBINEAS, QL ARLIA NI e0f as cl ai med

in claim3, wherein sai one or nore nodifications are cated at one or

noA8 phosAPsdi CSTEPTCCAG GRTGTRBHERSD SATHITEIGAIGenT TCENGH TIAGBEATORE OF MDF €

PD-2" - deoxygﬁb%g&.%k{,g 'AG

ol i gonucl eoti de or

eri

one or

nor e nucl eosi de bases.

va%%%@‘%e%ﬁc;%rg CTACHREE S AP 3, wherein from 1

20 5. The

to 5 termasal muoctEwhrdesamirctire rEATcRAthTaNNTOEARE éd@aieend of the

oli

1éonucleotide or derivative thereof have nodified internucl eosi de bridges

| ocat ed at?’Che *5P2TTHS FEIRSCATHe ABATTERTF ToFAATRRCGTR CAAIGESTEC 25 6. The
ol i gonucl egbi decBiacdoéd tatdMRedd BARQEC@S EARMERIC Lkl 3. Wherein at

| east

one i nternal

pyri m di ne nucl eosi de and/ or an 1 nternucl eosi de bridge

| 0€8t ed at280% h@ABACTEATT FATHCSEATHRAGICTEGTA afARSTGAACACACEEGRCAONE | Nt er nal

pyrj-m di ne,gayicleasidess icﬁcngLzIAW

theréof as clained in clarm

sel

enntifech:
érern eac

2gct ed fasom atayrnca@l asemmniarobameaphosphadicesicer cdyrbfigaaat a 3'- and/or a
5' £

S AR A

ide or derivative
i s independently

: nd of %5}4 Jané%%ﬁ{%004 §2 nucl eosi de gy‘a nodi fi ed i nternucl eoside .
bridge; (B)°Feprace BF R  PRoSHHEEM Bt €T ChM UG MPOL?EC- and/ or a 5' -end
of a 3001 TGTAGATGCT GGTGTGGATT GTTCATCAAT TGGCGGGGTT CCATTTTICC

30 3051 AGCATAAARA ATCACATGGR. AAAGACAAAG AAAACAGAGG CATTAACACA

3101 CTGGAGAGGT CTAAAGTGGA AGAAACTACA GAGCACTTGG TTACAAAGAG
a5 3152 CAGATTACCT CTGCGAGCCC AGATCAACCT TTAATTCACT TGGGGGTTGS
3201 CAATTTTATT TTTAAAGAAA AACTTAAAARA TARAACCTGA AACCCCAGAA
3251 CTTGAGCCTT GTGTATAGAT TTTAAAAGAA TATATATATC AGCCGGGCGC
40 3301 GTGGCTCTAG CTGTAATCCC AGCTAACTTT GGAGGCTGAG GCGGGTGGAT
3351 TGCTTGAGCC CAGGAGTTTG AGACCAGCCT GGCCAACGTG CGCTAAAACC
4;;, 3401 TTCGTCTCTG TTAAAMATTA GCCGGGCGTG GTGGGCACAC TCCTGTAATC
3451 CCAGCTACTG GGGAGGCTGA GGCACGAGAA TéACTTGAAc CCAGAAGCGG
3501 GGTTGCAGTE AGCCAAAGGT ACACCACTAC ACTCCAGCCT GGGCAACAGA
50 3551 GCAAGACTCG GTCTCAAABRA TAAAATTTAA AAAAGATATA AGGCAGTACT
3601 GTAAATTCAG TTGAATTTTG ATATCTACCC ATTTTTCTGT CATCCCTATA
55 3651 GTTCACTTTG TATTAAATTG GGTTTCATTT GGGATTTGCA ATGTAAATAC
3701 GTATTTCTAG TTTTCATATA AAGTAGTTCT TTTAGGAATT C



nucl eosi de by a dephospho bridge; (c) replacenent of Bﬂﬂ@@phate
resi due froma sugar phosphate 5 backbone by anothgr

repl acenent of a f3D 2'-deoxyribose unit by a nodified sugar unit; (e)
replacenent of a natural nucleoside_base by a nodified nucl eoside base;

(f) conjugation to a nol ecul e which difies one or nore properties of the
ol i gonucl eoti de or derivative thereof selected fromability to penetrate a
cel I 10akiendr3Re DD 21:\Peqyener ef P falsindrundpatiial sequenvepGenbard!, D ses,

af fini tgg ggq an eg5 encoding target sequence, pharnakokinetics, ablllty to
cl eave the egS encodi ng target sequence, and ability to crosslink; (9g)
conjugation to a 2'-5"-1linked oligoadenyl ate nol ecule or a derivative

t her eof opti-onally via an appr.opriate |inker mplecule; and 15 (h)

i ntroddctionof a 3'-3 and/or a 5 -5 inversion at a 3 - and/or a 5'-end

of ¥ he TTETTFERTET EBAT HC TIGGATGITETTEeTAGPTERE AT R T T AT IIedTadr0BdE Ng t he

0|I90n@@b@Q&Tﬂ@A@@T@@ﬁAﬁﬁﬁdA@%Gbﬁ%&@@&T@@ﬁ&%%%gﬁg%gﬁgﬁ&g@bggﬁmmﬁ?gpghzggg 9.

t abl rotecte
The us B8R TE RS A b e O BT aBARRA B TR TG GBREETTTG o or
deri vatI‘iI'G@TGw@G@DM'mmmemnmeaTmﬂAmdmm@mrwﬁTm-rr?crfTEdl canent
f
dorj var e SRen R GRDPHRI AR AEA LR P BR RuBrBRCHRCRRMREE L g5
5) ei BATE TG RIS S R e AT A A S R DA T T BRCA AR T IOAT CTATIGETTCDAEA
oI|gonGGAEWATGGG%EGTKEMGmmﬂmnmwAmhetnﬂiTﬁmm@A@@%ﬂﬂé@d@A@h@Tﬁ@T&T@ﬂT@ 30 11.

A th nm xi ng one or
Tor 6. o T R R A A R R R PR W
physi' o6 FE@Tﬁ@G%EﬁﬁﬁﬁﬂﬂﬂﬂgTé%@ﬁEA%@@AG&qmﬂﬁwwﬂﬁgwmm@amcssTAQAAm@umunethod of
nakungTaAwbmr@nzfmﬁcxxﬂTT@@mmG&TTmeT@@Aﬁi@@T@ﬁkﬁﬁ@A@b@Tﬁb%%AAH%@E&F'” the

ﬁgﬁgfh%ﬁﬁﬁwﬁ%%@%ﬁ@#ﬁ@%ﬂ@%ﬁ%@%% BECRACHI Eha G ¢
<120) TEE%%%¢%%ﬂTQﬁﬁﬁﬂQﬁTCﬁﬁ@AWA&A@ATA&WAAﬂTHﬁQﬂ&@AT@95CQT@AEGENnn <130>
HVR 1999ATPASCc xicdOPraATa AL T A PAZTFBGAREPR COTTGATCCAT T T TATTATCATC

ATTATAAAGATAATTATTATGATCATGACCTTGATCCATTTTATTATCATCATTATAAAGAT
AATTATTATGATCATGACCTTGATCCATTTTATTATCATCATTATAAAGATAATTATTATGA

20 TCATGACCTTGATCCATTTTATTATCATCATAATTATTATTGTCACCATTTTTATTATTGTC
ATGATCATTTTTATTATTGTCACCATTTTTATTATTATCATGATTATTTTTATTATTATCAT
GATTATTTTTATTATTATCATGATTATTTTTATTATTATCATCATTTTTATTATTATCATAA
TTCGTGTCGTAAGTCGAATCCCTATTTAGTGATGTGATTTTCATCGGAGTAAACATATCTAT
GACATTCACAAACGTTTCCCTTATCCTTTGTACATCATCCTTTATATTTAGATAAAATTCAT

25 CATCCATATTTTCCATGAGATCATAACTTGATGTACTTGGAATGTCTTGTAAGTAATCTTTT
',TTTTTTAATATATCTATTAATTCTGCTATATACATATTACATTTGTTTAAATTTTGTTCAAA
TATATTATTAAAAAGTTTTATATTTTCATTAGACTTTAACATATGTATACGACGTCCCCCTT
TTTGTTCTTGTGATTCTTTATTTTTATTTTGTAAAATCTT T TCAGATATAACGTTATATAAC
TTTCGTTTCTCTATTTTGTTTATATTAGT T TGACTTGTAAAGTTATT TATGATTTTATCAAT

30 ATTTAGATTATTTGTATATAATAAATTATTATAAATATTTAAAGTATCATTTAAACATTTGC
TGTGTTCCTTTTCTTCAATATAACTTTTTCT T TTAAATAAGATAATATGTTATATAAAACA
GTATGATAATTTGTTATCTTCCTTTTAATATCATTATTAATATTATTATATTCCTTTTCATC
ATTAATATTGCATTCAGAAAAATGTTGTATAGTATCATCTATCTTTTTTACAGAATTCATAR
AARCAGATTTATAATTTTTTTTTGACTTATCATATAAT TCTTTATTTAATAAATCGAACTTG

35 TTATTCATTTTTTCATAAATATCTTCCACATTTTTATTTATAAGTAATTCAATATCTTTCAA
AATATTTTCTTTAAATTCTTGTATATCTTCATTTATCATTTTTTTATAATTATTAATTATAA
TATTATCCTCCTTTTCAAAAACATCATATTTTTTATAAATATATTCAATGTTGTCATTCATA
ATCTTCTTGTCCTTATCCCAATGTATATATTTTTCATGACATTTTTTTTCTAGTAACATAAA




<151> 1999-07-28 <160> 20 <170> Patent1n Ver, 2.1 <210£ ] u<21%l§ 19 <212>
DNA <213> Synthetic sequence <220> <223> Description ‘% PHEDS q etic
sequence: Antisense oligonucleotide <220> <221> >uisc-future <222>
(1)._(219) <400> 1 cgacgccatg atggaat <210> 2 <211> 19 <212> DNA <213>
Synt hetic sequence <220> <223> Description of the synthetic sequence:
Antisense otigonucleotide <220> <221> riisc feature <222> (1). (19) 19
14 JanueayT2C04TEANARA TR GOITHIRT TACAT RRRC P TRANIATATTESRAT PAASEATR 12> DNA

R e AT
(19) <ZGFSTATTTAATAATAAATCTTTTATAAATTCTTTATTCTCAGGATAATTAAATGATTCCTC
TATATGGTCAAATGGCATCTCATTATTTTCTTCTTTACCATATTGTTTTTGACATGTTTTTC

5  CTTCACCATTTTGTTTTTCACATATTATTCCTTCACCGTTTTGTTTTTCACATATTATCTCG -

TCACCGTTTTGTTTTTCACATATTATCTT TTCACCACTTTGTTTTTCACATATTATCTCTTC
ACCGTTTTGTTTTTCACATATTATCTTTTCACCACTTTGTTTTTCACATATTATCTTTTCAC
CACTTTGTTTTTCACATATTATCTTTTCACCACTTTGT T TTTCTTTTTTTAATCCGTTTGTA
TTATATACACCAATAATTGCTGGCATTTTCTGCTTGGCTTCATCACTTATATGTGGTATGTT
10  TATTTTACATTGTGATATTTCCTTTTTAATATTTTCGGAGAGAGAAAAGTAATCATGATCAT
ATTTTTGTAARATATCCATATGGTCCAGTATAAAATTCAGAGTATCATTATATTTAARATTA
ATGTTACTATTGAGTTCTTCAAAATGGTTAATATAATCATTGTATGATTTTTTATTTTGTAC
TAGATAATTTTTGGTATCATCTAAAATGAATAAGATGGTTTTACATATATCGTTTAAAAGAT
GATTTTCTTGATGAATATTTTTTTTTATATTTAATAGATTATCATGCATTATATTAGACATA
15 TTTGTTTTAATTTGTTGAAAAGATTTTTTTTGATTTATAAAATTTTCTTCTAAAGAATGATA
TTTATTTAATAAGAATTGTGTAATATATTT T TCTTCTATTATTTTTTTAATTAATATTTGAT
GAAATGCTTGTATATTTTTATATTTTTGAATAGTATCTTTTAAAAAGAARAATATTTTATTT
TGTAGATCATCTGTATTATCCATTTTATTTAATAAATTTTTTAT T T TTTTACTTTTTICAAA
TAARATTTTTTCTTTTTCTAATAATATTTCTTTATT TTTCTTTAGACTATTTTGTATATTAT
20 TATATTCTTCTGTATCAAGATAARACACCTCTCTTTTCTCTGCTTAAATTCAGTGCATTTCTT
AACTTTTCGATTTCATTATTTAAATCCTTTATTTTTAATTGTTTCGTTG T T T TTATATTTAT
CTCGGGTCTATTCTTAATATTCTTAGCTCGARAGACATAATCTAAAGTGCTTAAAGTCTCAT
CAATACATAAAGAGGAGGGTGATATAGTGGCCACAATAAAAGTCTTCGTTTTCCCACCTAAC
GAATCTTGTAATAATCTGGTTAATTTAGAATCTCTGTAAGGAATATAAGATGAATTCTCAAT
25 CAACGAATTAATAACTCTACCTAAGGTTAATAAAGATTGATTTATATTACAACTTTCTTGTT
. GTCTAATTTTTAAAGAACCATAAGAGCTTTTCAAAGCATTTTCACTACCCGCTAAATCAACT
AAATTTAATTTTCCTATT T TTCTTATACTTTCTCCTACATTATT TATATCTTTTATAATTAA
TGTTATAGTAAAAATCGAATGACTTCTACTCGATTTTTTATTATAAGCCGTTTCAGCTGTCC
TTCTTTTTTTAATAGCTGAACATATAATATAATATATTTCTTCAAAAGAATTAATACTTTTT
30 TCTTCTAACTTATCAACATTTAATCCTTTACTTITATTATTACTATCTTCATATATTCGAAG
TTTCATATTTTCATTTGTTGAACTTAATAAATCACATAATTCTTCATTATATATTTC TAGAT
AGCTAATTTTTATATTAAAATCGTACATATTCTTATCATCAAATGTTTGATACATATCATTA
TTCCTATTTTTATCTACACTACATTTTTGTACAACATCACAAGTAATATCTCTACTCTTTTC
GTTAACTAACAAATTGTTAGGTTCTTTATTAATTTTTAAATTATTATAAATATCATTTTTAT
35 CAATATTTATTTTGTTACATAATAAATTATTATAATTATTATTAATAATATTATTATTGTTA
CCATTAGTTTCCTTATTTATTACATTTATATGTTCGTTATCCTTTTCATCAAATATATTCTT
TTTTCCTTTAAAATGTCGAATCTTTTCTTCTTTCCTTTTATTTAATATATCGAATATTCTTT
TCGTAACTCGAAATATAAGTCCAGTATCCTCATTCTCACAARAGTTCATAGCAATAGCTGATG




ctgcgacg ccatgacgg <210> 4 <211> 12 <212> DNA <213 nt he sequence
ggzog g<Zg3> Degcr?ption of the synthetic sequence: i%i%“ﬁ' éédﬁ
ol i gcnucl eoti de <220> <221> mi st feature <222> {1}. (12) <400> 4
atgacggaat tc <210> 5 <211> 12 <23g> DNA <213> Synthetic sequence <220>
<22 3> Description of the synthetic sequence: Antisense oligonucleotide 2
119 19 12 14 January 2004 <220> <221> mist feature <222., (1) .. (12)
<400> 5CG@@%T@E&ﬁﬁﬁﬁ?ﬁCA&ZﬂﬁﬂAﬁcCKQ¢TTT$$RTTﬁEEETd@MATT@T@TCE@G¢¢ETGC

SeqUen@RG@AT@@@ECcT@éﬁﬁTﬂ@@%@hb@%t@@A@Ecéiﬁtéﬁ@¥d¥@¥d%A§SﬂHﬁ8ﬁﬁbAé¥E'Sense
Ol T gony g R S e T e A At O R S S A A AR AR A AR AR AAARAAAAAAATATAT
ATATATATGTACATGTATATTTATATGTATATGTATATATATATGTATAGTTATATG TATTT
5 TTATTTTTATTTTTATTTTTATATTTATTTTTATTTTTATATTTATTTTPATT I TATATTT
ATTTTTATTTTTATATTTATAT M TATATATGTGTAAAATTAACATGGGGAGCAAAGAATTTC
CCATATATTTTTTTTTTTTAATCTATTTAATAAAACATTATTATGATATACGCACAGGTCAT
ATATACATGGTATTTATTTATTTTTTTTTATATATTTTTCAT
TTGTTTCGTAGGAATATTCTTTTTT T I TCTGCACATATATT TCACTATCCATATAATATCAT
AATACATCATGGAATAATTTATATATATATATATATATATGTATATT T TATTTTTACCTCAT
CTACTATTTGGTAAATATAATTATTGAACAAAGT T TTCTGATCCACATCTTTATCACATGCA
TAATCAAAACTATATTTTTTTTCGTATATTTCATTGTTTCTATTAATTGTTAATATAACCTC
.-, ATTATTATTAATTCGAACTACCTCTTCATTATTTATATCGTTTTTTTCTTTTTCATTTAATG
o GTCTACACCTTACGATAACTTTTATATTTACGCAACTTGATTTATCATTATTATAAGAATTT

10

15 CTGAGCATTTTACTTTTATTCAAATAAT
Table 3:

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

20 i 60
human.SEQ  GAATTCCGTCAT......... GGCETC. . . .GCAGCC . AAATTC . . . GTCTGCGAAGAAG
PLASMO . SEQ TTTTTTTTTTTTTATTCCTTGGATGTTCTTGGTAGTTTAAATTTTTTATTTTTGTAGTTT

61 120

25 human.SEQ  ......... ARAGA. . . .GGAGAAGGGGARGAACATCCAGETGETGGTGAGATICAGACC

PLASMO.SEQ TCTTCTTTTATACGTTTTAAAGCAGGGGATGCCTTTTTACGAAATGCCCTATTTITCAATA
E 121 180
human.SEQ  A.TTTAATTTGGCAGAGCGGAAAGCTAGCGCCCAT . TCAATAGTAGAATGTGATCCTGTA

30 PLASMO.SEQ GCTTTAATTTTTGTAGATTGAAATTTATTATTATTATTATTATTATTGT .TGTTGTTGTT

181 _ 240
human.SEQ ~ CGAAAAGAAGTTAGTGT.ACGAACTGGAGGATTGGCTG . . ACAAGAGCTCARGGARAACA
PLASMO.SEQ GTTGTTGTTGTTGTTGTTATTATTTGAATAATTATTTGTTATATGAACATTTTGAACATT

35

241 300
human.SEQ  TACACTTTTGAT...... ATGGTGTITTGGAGC - .o v v e evvnnn ATCTACTAAAC. .AG
PLASMO.SEQ TATATTTCTCTTTCTTTCATATTCTTTTAARCTTGTTACACTCATATTTTCTGTATTTAC

40 301 360
human.SEQ  ATTGA..TGTTTACCG....ARGTGTTGTTTG. . . .. TCCAATTCTGGATGAAGTT.AT.

PLASMO. SEQ

ATCAAATCTTTTATTATGTTGATTGTTAT T TAAATAATTTAATTC TTGATATGTTTCATC



<222> (1)..(12) <400> 6 acgccatgac gg <210> 7 <211> %% <212 <213>
Synt hetic sequence <220> <223> Description of the synt Janua nce:

Anti sense oligonucl eotide <220> <221> wisc feature <222> (1) . (12) <400>
7 ccgacgccat ga <210> 8 <211> 12 <212> DNA <213> Synthetic sequence 12
12 12 <220> 14 January 2004 4 <223> QESCrlptlon of the synthetic sequence:
Antisense otigonucl eotide <220> <221> msc_feature <222> (1). (12) <400>
8 ggctgcgacg cGeg210> 9 <211> 12 <212> DNA <213> Synt het i ¢ gggquence

<220> nidd 3skoDe Selrb@icrth .Of . d#6eeY Nt RetdGrSCIHRRES  cARET SENSE ga

ol i gonpglspetdede mq‘GTATAGGATTATCCGTTGTATTCTTATTATATAGCATATATTCATTTAAGGG

5 421 o : 480
human.SEQ  CA.....CIG.GAAAAACTTTTACAATGGA. . . AGGTGARAGGTC. ... .. ACCTA. ...
PLASMO.SEQ TAGATTATTCTGATTAGTTTTTACATTTAATTTATTTTTATCACCTTTATTATTTATATT

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.

15 = 1% experiment

& 2™ experiment
CF : celifectin comparison



<221> raise feature <222> (1) ..(12) <400>_-9 ttggct %? C%'?ﬁ 0> 10
<211> 19 <212> DNA <213> Synthetic sequence <220> <2 Wat4%t i on of
the synthetic sequence: Antisense oligonucleotide <220> <221>

m sc_feature <222> (1)..(19) <400> 10 cgacgccatg acggaattc <210> 11 <211>
19 <212> DNA 12 12 19 14 January 200%1 5 <213> Syntheti c sequence <220>
<223> Description of the synthetic sequence: Antisense oligonucleotides
<220> <%§5§ st feature <222> (1)..{19f <400> 11 aatggtctgc atctcacca
<210> 12 <Z211> 19 <212> DNA <213> Synthetic sequence <220> <223>
Description of the synthetic sequence: Antisense oligonucleotides .

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



<220> <221> Disc feature <222> (1)-.(i9) <400> 12 ggﬂ%g%%p@%at gacgg
<210> 13 <211> 12 <212> DNA <213> Synthetic sequence’'< 3>
Description of the synthetic sequence: Antisense oligonucleotides <220>
<221> m st feature <222> (1)..(1.2) <400> 13 atgaCggaat tc 19 19 12 14
January 2004 6 <210> 14 <211> 12 <232> DNA <213> Synthetic sequence <220>
<223> Description of the synthetic sequence: Antisense oligonucleotides

<220> <221> Tﬁ%ﬁ%ﬁgﬁ%ﬁ“@ﬁ‘%ﬁﬁ}eﬁdeﬁ%@bﬁﬁé@> 14 ccatgacgga at <210> 25

<211> 12 <21 | ¢ sequence~<220> <223> Descri ption of
the synthetic (b}g@pm@@enmﬁai phoagkodiester bridge 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.



ol i gonucl eoti des <220> <221> m sc feature <222> (1) é#%% <4%@f
acgccatgac gg <210> 16 <211> 12 <212> DNA <213> Synt% e Uehce <220>

<223> Description of the synthetic sequence: Antisense oligonucleolides
<220> <221> wise 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 oligonucleotides

<220>  <1> ni‘h%traétﬁ&g lff Iﬁa'ﬂRﬁ% i)?iéﬂéc&;ﬁé% Izor%péétlo?ldfépﬁaulnéggrga%ﬂ? gacg cc 12

<210> 18 '<211>1 et1c sequence <
wherein the composition further comprises an auxiliary substance or additive.



<223> Description of the synthetic sequence: Anti sense, é%‘ %w eot| des
<220> <221> mist feature <222> (1) ..r(12) <400> 18 % é’ gcga cg <210>
19 <211> 3784 <212> DNA <213> Hono sapi ens <400> 19 gaattccgtc atggcgtcgc
agccaaattc gtctgcgaag gaacatccag gtggtggtga gatgcagacc attta tttg
cccattcaat agtagaatgt gatcctgtac gaaaagaagt tggctgacaa gagctcaaag
aCaaacatac acttttgata aaacagattg atgtttaccg aagtgttgtt tgtccaattc 12
aagaaagaggagaaggggaa60 Ogcagagcggaaagck agcgl20 taqt gt acgaact ggaggat 180
tggt gttt ggagcat ct act 240 t ggatgaagttahiat ggge 300 8 taCtaattgec aggt gaaagg
ttccacgtac tcaaagtgtc tctgatgttt attaaOaggt aaagggggca cccactcagt

tt gt t aaanto> ivehggametg OdutghyRQEPH t aaact aact gcaacaattt tcatagagca
ctcttattaa actatctttg cgtatggcca

Py <120 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}



tcacctaatg aagagtatac ccttcatcaa atttttgaga tctgttggag aal }é@@
ct gagagact acaaatgttt ttagaagaaa ttacagtaca gcaaaaagge caaczacagc

tttctctgtt acaatacata cggaaagttg aacttggOtt ttgataagag agctcgggaa
gtcattactg cccttgtaga agaatcctcc aggattctct aactggcact ctgggaagag
aacttactga gaagagcttt gatgatcccc caacaaggat tactctgatg tgaaagaaac
gatcttgcag gctggaaatz aagaacacct tggagggcgt ctcctgcatc tctcaatctt
gaggaaactc aagaacatat tgaataagcc tgOadgtgaa ggagtatacg gaggagat ag
aacgtttaaa grgagaaaaa tggOagtgta actgttcaag aagagcagat gctgaatagg
gttacagagt taacctgcaa aataaaacac tatttetgaa gaaaatttta tgtagaattg
att gaaza@@> 2t gtttatgga taataaaaat aagaacttga aaccaCctca aattacaact
t gt t aaagesywaat atcatoreceat cagettt ttcatgatgc tgccagCcaa getgéPtaac
acagttgaag ggtctccatt ccaaactgga tcgtaagaag gaagttgacc ggatattttt
-ggcaaaaacc tgaatagtct gtttaataat tggcagctca aagcaaaagg ccatgctaga
agt acatgQg, stgtcttccag tgtctctgeca ttagatacca ttactacagt

<211> 18
€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



ctattccaga aaatgtgtcO tactcatgtt tctcagattt caatcattag, ¢ate g
?4 at ccccaact

t aaaact gt a ctacaggaat
caat agt caa ct aaagcat a
agatggcttt.ctcOagtata
ct'gaagacct gaagacaat a
tgctttggag gaaaagtgtg
t cacagt caa aaattttgtg
t t gaaga®®&9>ct gt gaaaca

tttattteR>coipradeafivge

at gt t gt gzgp-getit.caamt t
t gat gaagat aaattgatag
ct ggaacaggatct gaaact
catctcctt tcagct gaa
caatt cc‘éf:gaz@ag“}?l ﬁ?ggag§§ gta
tcaattggcg gggttccatt
gagaggt ct a aagt ggaaga

Qgatcttcta agttcactgg aaatgattt
ttttcaagac ttcattgaca .gat caaaaaa aagggaactc
act acaagaa aataccattt gttcCcttgg ttgagtcaca
aagcagaccc attcccagga tttggOacag agagattctg
agt agt gt cc -aggaaaat at acagcagaaa tctaaggata
ctgattctga tggctdctca ccaagaaggt acaaaattgg
acct ggaaaa aat atctcaa gagact gaac agagat gtga
ggtatcttcc ttaaatgaaa ttattggagg ttgtaagcca
agat ggacgt aaggcagctc at ga-aaaca gcataacatt
cacaaaat ct Oagaacttaa tgactaagct taattgcttt
caccacagag gaaaaattta tttq;aécca t caacact gg
aaggaaacag cctgagctgt agaadaca c aaagaagaga
gt at act gaa gaacct ct aa gt caagagcc at cO0tgt ag
tttccOagca taaaaaatca cagaggcatt-aacacaCctg
14 January 2004 ggaaaaacttttacaat gga360

gat.cccctfdi§gct ggt at aa420 t aat ggcactgaattttcag480 ttgatcttcttaatccatca540
gt aacaagrigagiagt gat a600 gaagtct at caaattttaga660 aat gcaOt actctagtcgtt720
t acgat t garggagaagagc /780 gaagt gaaaacatt ggccgt 840 taaat caat ccctgttgact 900
cat gt t celizat aRdead e acaagaacaOQ ct ataatt 1020 t Ogagt acatt ggaat atgcl. 080
t cagaaact caccaaaaaagl140 acgagatcttgctgcagcccl200 gagt cat gagt ggaaaattal260

<220>

<223> Description of the synthetic sequence: Antisense

oy oliganucleofide

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

<400> ©
acgceatgac gg

<2105 7
<211> 12
<212> DHA

12

<213> Synthetic sequence

<220>

<223> Description of the synthetic sequence: Antisense

aligonucleotide

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

<4Q0> 7
gegacgecat ga

<210> 8

<211> 12

<212> DNA

<213> Synthetic sequence

<Z220>

i2



ttggtgctgttgagOgaggal320 gaactt gaccagt gt aaat c1380 aaaafgﬁéﬁggﬁ?gﬁaactal44o
ggaaagt act gaggagaaac 1500 aaactacaaa agatgtatct 1560 aacCacaatgc

at ggaagaat gaccttattt agcacttgga ttaatatgat tgattaatgt gtggtgtcta
g00t ggccga ctgtgtaaca aaagcaatgt actttgcaag aaaatataca tagtcaOaca
cdggaactca ctctgttaaa atctctgaac gggaacagga cagacatcaO tttcttgatc

t gaaaccata ggatatccca taagaactga tadtgatgct gaagaggcag atgctggtgt

cat ggaaaag aactacagag agaagct OCcal620 taattaaggale80 ggtaatctgcl740

t ct ct cagar Peodrtiens hasynihelia s®8@ceidutiseragact 1920 t aat gaaaat 1980 caagat agaa2040

oligonucleotide

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

<400> 8
ggctgcgacg cc 12
<21l0> 9
<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



at ct acat ga2100 ggaaacct aa2160 ttaat gaatc2220 gaaaccact{ggggggpﬂ&gacttt2340
gaaattttaa2400 ctcaatggca2460 aagagaacag 2520 acttcacaa Ct gagaaat c
2640 agatgactat 2700 aaaattggtt 2760 acaggtacga 2820 accacgtgaa 2880
aaCactgttc 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
ccggezcOgynthelpsbqeagc t gt aat ccca 3360 gctaactttg: gaggctgagg cgggtggatt
gcttgagccc aggagtttaa gaccagcctg 3420 gccaacgtgc gctaaaaccO ttcgretctg
ttaaggg%;a.cccgggcgtg gt gggcacac 3480 tcctgtaatc ccagctactg gggaggctga
ggcag e 2% cqgm3540 (ggtt gcagt gagccaaagg tacaccacta
- ‘cact & agcge ﬂﬁé gf l?gc ctc ggtct caaaa ataaaattta aaaaagat at
aaggcagt ac thtaaattc agttgaattt 3660 tgatatctac ccatttttct gtcatcccta
tagttcactt tgtattaaat tgggtttcat 3720 ttgggatttg caatgtaaat acOgtatttc
t aggkeatcat ataaattagt tcttttagaa 3780 attc 3784 <210> 20 <211> 5340
<212224MNAnsgd Faabhasnodi um fal iparum <400> 20 tttttttttt tttattcttt
gqatgﬁzc,tt(lggt(qggttaa atttattatt tttgtagttt 60 ttttttttaa tacgttttaa
agcaggggat gcctttttag gaaatgccct attttcaata' 120. gctttaattt ttgtagattg
aaatghﬁﬁy%lttattattat tattattgtt gttgttgttg 180

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



ttgttgttgt tgttgttatt atttgtatta
atatttctct ttctttcata ttcttttaaa
tcaaatcttt tattatgttg attgttattt
attggttgta taggattatc cgttgtattc
agattattgt gattagtttt tacatttaat
tgaggtatac tactattcqt tgtatgatca
tcatgcgcta caattttatc atcttgaata
aat ackpimcitttaatctat atcatgtgtt
ggatt kpimajgttccaagta taaattttgt
ttatgggggtnﬁgccttgatc tattttatta
tcacct% Snglalttttatt atcatcatta
tccatt ACCATLETE at aaagat aa
ttatcatcat t at aaagata attattatga
taatt §883%t tgtcaccatt tttattattg

ttatttgtta
cttgttacac
at aaaattta
ttattatata
ttatttttat
tttaaact at
agaaat t gga
gttgtaattt
cttat gat at
tcatcattat
t aaagat aat
ttattatgat
t cat gacct t
t cat gat cat

ttattagdda Dmtl jertdf the $ynthdtit eeiqeentd antisagiad gat t at

tttttattatooweepidesit tttattatta
tttagegatg tggttttcat cggagtaaac
atccttjqf>a catcatcctt tatatttaga
t cat agglggmfgcgtfgg{,}rgg aatgtcttgt
aattct r‘a}gatt acatttgttt
tttata cattagactt taacatttgt
tCtttatttt tattttgtaa aatcttctca

atttt§t%%aldtattagtttg acttgtaaag ttatttatga ttttatcaat atttagatta 1560

tcataattcg
atttctatga
t aaaat t cat
aaat aat ctt
aaattttgtt
at acgacgt c

tat gaacatt 1& gm

tcatattttc

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
cccectttttg

béds 240

tgtat?faca 300

tgtttcatct
attt aagggt
atttatatta
gtaattattt
gatttgttca
tttcatcaag
aagat aat aa
att at gat ga
at gaccttga
atccatttta
agt at cat ca
gtcaccattt
atcatgatta
cgaatcccta
cgtttccctt
ttccat gaga
tatatctatt
at t aaaaagt
ttcttgtgat

gacat aacgz tatataactt tcgtttctct

360
420
480
540
600
660
720
780
840
900
960

1080
1140
1200
1260
1320
1380
1440
1500

_tttgtesarpaced@adbittatt at aaaaattt aaagtatcat ttaaacattt gctgtigttcc 1620
tittcttcaa tataactttt tctttttaaa taaaataata tgttatataa aacagtatga 1680

1020

ttatttgtta tcttcctttt aataccatta ttaatattat tatattcctt ttcatcatta 1740 14
JanuaedrezOpl 10 atattgcact acagatttat ttattcattt aaaatatttt atagttttat
-ttcataahetz aacataaatg attaatgatt atatcttcac ttaaatgatt ttttgacatg

ttttcanatlans

<213> Synthetic sequence

<220>

<223> Description of the synthetic sequence: Antisense
oligonucleatides

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

<400> 15
acgccatgac gg 12

<210> 16

<211> 12

<212> DNa

<213> Synthetic sequence

<220>

<223> Description of the synthetic sequence: Antisense
oligonucleotides

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

<400> 16



ttttcacata cagaaaaatg aatttttttt tttcataaat Ctttaaaﬁﬁgamﬁfi fttc
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

tt gct ek ctgcttg ttacattgtg atatttcctt tttaatattt ttttgtaaaa
t at cat t‘&%?j (5‘!’ UTERER® .
<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



atqgttactat tgatttcttc aaaatggtta actagataat ttttggtatgy slfbApssI
agatgatttt cttaatgaat attttttttt gacatatttg ttttaatttg ttgadaagat 1800

1860 1920 1980 2040 2100 2160 2220 2280 2340 2400 2460 2520
2580 ttttcacata ttatcttttc ttttcttttt ttaatcggtt gcttcatcac ttacatgtgg
t cjgagagag aaaagtaatc aaattcagag tatcattata atataatcat tgtatgattt
aataagatgg ttttacatat atatttaata gattatctag tttttttgat atatattttt
tatttttgaa tccattttgt tctcataata tcaagataaa tcattattta ttcttaatat
aaagaggafyaatyt aatabt -ty gambtgrtasacti@att togh@a260 tta24@0gga 360

sggtgaaagg
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 -

tcacctaatg
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

daagagraetac
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

ctgggaagayg

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

gatQccettg

taatggtact

tigatctret

gtaacaagag

gaagtctatc

aatgcaltac

tacgatrtgat

gaagtgaaaa

taaatcaate
catgttcett
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

gctggtataa

gaatttrcag

taatccatca

aggagtéata

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

420
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



2760 2820

2880 2940 3000 3060 3120 3180 3240 3420
3480 3540 %39"9"“ ﬁ; %4

3600 3660 3720 ttataaaatt ttcttctaaa gaatgatatt tfatttaataa
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 ttatatttat

Ct coggiddagead Glckagirte§ Raqdraqd ddadeteagt acki@nggdilggoad gaspd acat
gt 9%@&&%&99%@9&’@3% aRe0dGhi £ dalddebELL as&afgaé’&gﬁééfctt&tg%@@at tt

t aaa

agg;ﬂg 16541 Aaagaakat. aa9pLga; tccsgggg cucgsgs LR a0t apt aac
cact HEEUGEL 15 SAPERAEES O AALT ot S ERUas: PETaT e PP TR o

gt ccOFEAAELIT (FEEATRGEY CEFFITERT £C22A%PifaSETI99°at% FEIIFAFac PABYL at cat
t ct ctaetateaet x2ePEELET ATgMITEIE 98°294EFn AFATE 9aac
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
attrtgttta
tttgtatata
LtrTcttcaa
Taatctgtta

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

.Cataactttt

tCcttootLtt

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

cactccagece
aaggcagtac
tagtteactt
tagttttcat

ggtagtttaa
gcetrttttag
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
taagataata
attat

LTtaac

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

ccagaagcegg
agcaagactce
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
ttcrtgtgat
tegtrterct
atttagatta
getgtgttec
aacagtatga
ttcatcatta

3540
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



tttcgttacc taaatatcat ttttatcaat ataattttaf jhdildnpdd@ec
atatattctt tttcataaat cgaatattct tgttatactt atgacttcta

aacatttaat attttgtgaa tatattaaaa tttttctaca taacaaattg
atttattttg attagtttcc tttttcttta tttcgtaact caaagttcat atcaatacct
gafgtcgcta ttattatcat aatgtttcag gtgttctagt tctcctacattatttatatc
ttttataatt3780 Cicgattttttatttttatc cqtftcagct3840 atataatatatttcttcaaa
agaattaata3900 cctttacttt cttaataaat tcgtacatat ctacattttt ttaggttctt
t t acat¥aat W<t S1PPEMACE ttabitiegta gaactargadat@taasgat attcatdsactisae ctt cat at 3960
cacat @geqarttac At EHtt JQ20ctat e takewicet aaatghtdagac 4084 cg gBacaacat c
acaagtwaat@adig Ortcztaapp sttt teck Gaatiraittaa 4200 aataat hadatadrac abbatt atta 4260

tattcctatt
ttttcatcaa
t gaacat at a

cattt abad@rtircgtiitadarec43gtarata téadr€adtCa lthtGetidal 2cdd8Qee

“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

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

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

azatatattc
catgacattt
atatactttt
gattacctaa
attctttatt
tttcttcttt
ttattcectte
tratectttc
ttatcttrre
ttatettttc
ttgctggeat
atatttecett
tatccatatg
tgagttctte
ttttggtatc
cttgatgaat
ttttaatttg
tattitaataa
gaaatgctig
tttgtagate
caaataaaat
tattattata
catttcttaa
ttacatttat
taaagtcte
ttttecccace
aagatgaatt
tattacaact
cactacecge
tatttatatc
tattataage
tttcttcaaa
tattattact
cacataattc
tcttatcate
gracaacatc
Tattaatttt
aattattata
catttatatg
tctittente
gtgcecagratc
cattcaaatc
ccatagtata
crtgcaaaac

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
ttttataatt
cgtttcaget
agaattaata
atcttcatat
ttcattatat
aaatgtttga
acaagtaata
taaattatta
attattatca
ttcgttatec
tttcotttia
ctcattctca
caccrttita
ggtcttacce
ctgaagegge

1980 .
2040 L
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
3900
3960
4020
4080
4140
4200
4260
4320
1380
4440
4500
4560
4620



gtccagtatc ctcattctca 4440 ttaatacttt ctttcaaatc cacctqatéﬁh 9fhattttcecctt
ccatagtata ggtcttaccc 4560 gtcccggtctgtccatagca gaacagcgta caaa aaat c
cttgcaaaac ctgaagcggc 4620 14 January 2004 11 gaacaaaaaa aaaaaaaaaa
aaaaatatat atatacatgt aca-gtatat ttatatgtat 4680 atgtatatat atatgtatag
ttatatgtat ttttattttt atttattttt ttatatttat 4740 ttttattttt atatttattt
ttatttttat atttattttt atgtttatat ttatatgtat 4800 .i=atgtgtaa aattaacatg
gggagcaaag aatttcccat ataztttttt tttttaatct 4860 atttaataaa acattattat
gat agaReAdr agagdRiAn RS at WAAL BRTIRAt CTANACE BT 2gPLFAtRE (MEREIEATATL 468G t t cat

tt gt btogdetggaatatyptagiitatatdct gramatatacdO86ttt tttatdtaitat aT14d aat at ¢

at aatacad i rticggoat taictt t et edwle aﬁe&a&wttataté&ék@caat@taa&@i&t i@dggtttacc

tcat QI—a«E<$t?gtTatat 99£@?é€at€ «fﬁﬁtéiata% QQ&&%@Q&E %:Q&Qtt{ e?a&%% ggdttatca

{ aal” caa t at

{1ttt ttaat

P R i IS PRI PO g%t SRt £939 Dor it

t cat tEEBRFAFRcFAEEYNCA AFGAT Be® 093aRRETET AtEPBGCE gCasRt ' ¢ P8t catt a
tt at dagaetatcccagagiatttitasticaty etgmadeaatttdB&atat atatatatat 5040
atgtatattt tatttitacc tcatctacta titggtaaat ataactattg aacaaagttt 5100
tetgatccac atctttatca catgcataat caaaactata ttttttttcecg tatattteat 5160
tgtttctatt aattgttaat ataacctcat tattattadt tcgaactace tettcattat 5220
ttatategtt tttttctttt tcatttaatg gtctacacet tacgataact tttatattta 5280
cgcaacttga tttatcatta ttataagaat ttctgagcat tttactttta ttcaaataat 5340





