ANTI SENSE OLI GONUCLEOTI DES DI RECTED AGAI NST CONNECTI VE Tl SSUE GROMH FACTOR
AND USES THEREOF Thr oughout this application, certain patents and
publications are referenced, the latter by authors, journal citation and 5
publication date. The disclosures of these patents and publications in
their entireties are hereby incorporated by reference into this application
in order to nore fully describe the sffafe of the art to which this

i nvent i %ﬂfﬁﬁﬁ?-Oﬁ%ﬁ!@ﬁEéﬁgé | DFRECrED AGAINST CONNECTIVE F1SSUE

Thepr esent . ef ul
for treating hyperprol i GROWIHS FACTOR AND USEBSOoTHEREO¥Feases, and for
reduci ng scarring resulting fromwund healing. Background of the Invention

15 Anti sense .t echno] o is.enmerging as an effective nmeans for. reducing the
oy os o ERnerrr e aemd TR done  Earthisy SRkeRrs, Bo0 GBI ARt quel y

usef ul dxe arpgebencel,t hetapedtier 'yagaﬁéﬁbgs,a%d&%aarefﬂ)tae%hcaéﬁ@”s

for the nodul ation of connective tissue growmh factor (CTG) 20 expression.
(See U.XBIbIHAadrtorNo. A8t 965, TR832 dis cGasudeset &ff . ) th@sant paé¢rsescompodind i s
an ol i r.i ¢ .compound that. is capabl e of underqgoi hybridi zatjon to a

t ar get %(r?lluc leclactlé)(r:{?sd te. gt%%lﬁ a?&g?rwsmﬁﬁ%uﬁg‘f.e%%nt%/%Cé?%%mé%ﬁﬁaurmé,
conposiddfererand nmeitwdsciiy n@sl bédtoRS expresgeen eb Chidreand fiory,
treating di sease associated with expression of CTG- are disclosed in '
af or en@gﬁgi%”ﬁ&? Uhs spate f 6w i avhindy &t S ndvigtiaredelates er ence.
However, there remains a need for additional such conmpounds capabl e of

provi dipyg1anbENgadantiidy tion of CTG- expression and functions 30 as wel |
as ot her—advanrageous properties. -2- I n one enbodiment, this invention

specifically p-r ovides preferred nodified anti sense oligonucleotides for
i Al bi Theg CroRspr essiioNenthese hawveldwem detonst mapezl t o batisense

signifj nd. Xp .y nor otent. than eviously 5 desgri bed
aste + brgdbntst EREHIBONESERY TRt rb n Faekbi*e CrisbeBpEs landmn as
ct grof atsorfiebs oblest fimducii) easeenebed pasdeifbr f reutAndNNarring
insulin-like growth factor-binding protein-related protein 2, |G-BP-rP2,

| GFBP- BSSHBEHIY . BropcyoundahgadéBgenin) 10 is a member of the CCN

(CTGH/ CYR61/ NOV) family of nodular proteins, naned for the first famly
nerrberﬁaé%%%ﬁﬁ&egf CRONERYENELLRhSSUe growt h factor, cysteine-rich (CYR61),
and n (NOV), but the famly also includes the
proteins ELM 1 (expressed in |lownetastatic 15 cells), WSP-3

(WAt - |AntridiRTetlk séecéinged oquyot &éEn)smergli iRPPak (3§ SR 2ectCBNe pmatagisns fhave
been f d.to be.secreted, extracellul ar, patrix-associated protejns that.
regul & e(LaHLccelﬂ%l %hepr SERESEE LS nOhs sa%%‘éjsgjg?l, e aﬁrﬁ,{u £ 0§&FesaY

di f f ererddeidr@, srevévako amel ogeiiefisly athespst! €6asi & number of

therapeutic, diagnostic, and research applications for the

modulation of connective tissue growth factor (CTGF)

20 expression. (See U.S. Patent No. 6,965,025B2 to Gaarde et al.)

An antisense compound is an oligomeric compound that ig
capable of undergoing hybridization to a target nucleic acid

(e.g. a target mRNA molecule).

Antisense compounds, compositions and methods for modulating
25 expression of CTGF and for treating disease associated with
expression of CTGF are disclosed in aforementioned U.S. Pat.
No. 6,965,025B2, herein incorporated by reference. However,
there remains a need for additional such compounds capable of
providing emhanced inhibition of CTGF expression and functions

30 as well as other advantageous properties.



20 chondrogenesi s, wound healing, tunorigenesis, and vascular and fibrotic
di seases like scleroderma (Lau and Lam Exp. Cell Res., 1999, 248, 44-57).
The connective tissue growmh factor protein was shown to stimulate DNA
synt hesi s and pronote chenotaxis of fibroblasts (Bradhamet al., J. Cel
Biol., 251991, 114, 1285-1294). In nDgt cases, a single 2.4-kil obase CTGF
transcri pt has been reported in expression studies, although 3.5- and

7- kil obase transcri,pts, have been, reported in glioblast,o cells. Connective
tissue g?pwpﬁefa © %?%E&NesggﬂsianVSPBBPﬁst§p§§£¥$q g Yhorepvides
di ff er ept&péi PEAPMRLAISRN t AAt 1 5BMEEY & 18 drAkalddH led BEDBX {BGMiting

production and renodeling, such as enbryogenesis and uterine
deci dusfTGRt | GxHxRdsgwWithg | Fpleant athane Cdeeict | demonssoe tgdowt hof acher i s

also -3- fre |y averexpressed i.n fibrotic skin disorders such as
syst em'%L {0 Eelréc])%?é;i,ﬁ 0 a%lfz e?s(%eﬁgggigr 4% P@I%Si“&s, ,:Ps,‘%%r Q%%%?Sfy
eospnopiegddci bad A3ds scar@altlwg dBsejitis, and Dupuytren's contracture.
Connective tissue growh factor mMRNA 5 or protein levels are elevated in
fibrotic lesions of major organs and tissues including the |iver, kidney,

|l ung, CHIRKESEI aF1858€em IHamER eadachowel , (§U@E: andlgingi ¥8OWRN msmary

pancr ealiddr At | DIANIAOMA T G AdEnS & YRR 7 U AP TG40 5,
connective tissue involvenent, connective 10 tissue gro factor i's
over expid&sed insthénsfiiéeal coopaht nefdctdm-nErdimaseproa@ineaid e dd ssue

wth fact ion is |inked tiall d tenporally to th
orof | bPSGERE At ok RBETF BAst SRRERG o ST TachoriEeh: ( FeRpECoTTNBYssad
andp Briigst §CknentBddr GENetne MRI@D. ,(c2080cYREL /3% 16- 284) 1vCoppecld A 44 ssue

growth factor has been mapped to human chronmpsomal regi on 6g23.1, proxim
t o t hePEORPBI§enenafgd chosnosbeal fapssr mipmiilys mepdlerisng idens ifdgidon have

R A W e e T S LR

vascul aephonpbdasnbmaex uivenestpersased (TGF) expbassi athe anfacdGr may she

i nvol ved [ n_the t hogenesi,s of pediatric nmyofibroblastic tunors. O 12
pediat?FEiFﬁﬁﬁrs%gﬁan%ﬁ&£e¥ﬁﬁ éﬁ@%ﬁﬂlﬁﬁ%ﬁ%ﬁ%ﬁ?@ i hEend@vWcmerasgtatic
eXB esgeons) N tyms- gel {ypand/ ofg.endet held ! e asseci ahed
vascul at ur%, ( Kasar agod Jet al ., Pediatr @Se%té%t %éﬁelz 01, %ZX?PBE;E)%S):L.
ConnectW¥8PtZ ssueCgNowolotadnsr RN | Pedrso Bperdfical | peupsegukated in
mal i gnan eukem ¢, | hobl asts from 30 children_wth acute
Iynphd%*d@%#%? e%% niamfﬁf¥%ge§8PﬁéP%egt alPTotsnsS ek, 3668lass,
756- 76631 1@dlr botrbcaBNAsansu @k 0bel Nadiey¥st on AT GiprRAWmat edi bygEEshgta in
Hs578T_human -4- breast cancer cells in a dose-dependent manner,

i ndi cHIhPTeRtiagiani s FUFvnprrt ant ¥eieeeesisne fatkeroaalienocsisti cal

g R ARt O I Fa Rl HE19 cBhnctigents:d,! tnd WRELLTGL 1B 20
fibrotic diseases like scleroderma (Lau and Lam, Exp. Cell '
Res., 1999, 248, 44-57). The connective tissue growth factor
protein was shown to stimulate DNA synthesis and promote
chemotaxis of fibroblasts (Bradham et al., J. Cell Biol.,

25 1991, 114, 1285-1294).

In most cases, a single 2.4-kilobase CTGF transcript has been
reported in expression studies, although 3.5- and 7-kilobase
transcripts have been reported in glioblastdma cells.
Connective tissue growth factor iS expressed in fibroblasts
30 during normal differentiation processes that involve
extracellular matrix (ECM) production and remodeling, such as
embryogenesis and uterine decidualization following

implantation. Connective tissue growth factor is also



51n amrine lung fibrosis nodel, an increase in connective tissue growth
factor nmRNA expression is also induced by bl eonmycin, a known | ung

fi brogenic agent (Lasky et al., AM J. Physiol., 1998, 275, L365-371), as

wel | as in bronchoal veol ar | avage cells frompatients with idiopathic

pul nonary fibrosis 10 and pul nonary sgggoidosis, in conparison to healthy

nonsnmoki ng control subjects, indicating that connective tissue growth

factor i.s_involyed in the fibroproliferative response to injury (Alen et
e P URBE T O iRtaE ol OP | THOW L1 SRE03 R HE | FUR AR an

exper i ngpseemiBdalcRirddi Hr ohbbanatiewe gkONerdd1neRhId ti §e16?%@‘?0t§¥8r

tissue growth factor nRNA expression was strongly increased
extracapi$$aey ampsephibic pr dasadrdtiisve | sedonsrandfaacaieas, of and

peri gl |l ar _fibrosis. _The earl | onerul ar. connective, tissue growth
Pact or DoeeEhen dl SRhEsnfERass ST iys M4 Rie GEPUER dachrar MR- bet a
protei nsr pretehe KiaediLsaek eannecidd/eiti FIWeoRioM hed BEAT FXRRLSSEON

strongly suggest a role in glonerular repair, possibly downstream o
TGF- bet@F 9395 hi 8nfoddlissfuas ansiehudiegal the urli(exo ekidney,J. Jamg Soc.

Nephr ol A oA 725 . ] S clai_nmed. | J.S. .Pat. .
5, 876, 7C3a0rclflg&’z]iassu lsatrantgyé?é)y’ pé?dé%gfé%sg’oﬁg?‘gggbole Eép?‘?ﬂ%fg gﬁglgégtaer iglrgd as
havi ng memmEaTiNo Pehdrseatyilenaadc of ilesgoinst geyiol ¢ heunakboxyhd ©idt dved z&d no
acids qof a cpnnective tissue %rqmﬁh factor (CTGF) _protein, wherein the

polypegpfdésﬁ%gl HCEAT no CREPECEE VEeqUertH D egt REPLYSREREM nFCUHIRF 8¢ due

2470 OF tA4%uld ONyLORLA L SFJBIMS OF SCONRRLLA MO dd SSHE Ghowt Bh&aCtsogrbn\?é]]h
i sol at ed pol ynucl eoti de sequence encodi ng the connective tissue gro

f act or CoFPPEEpENde, ANr SO AARESex TEYR LY@ ctéssule chrowBh cattms
said p I ide,_.a t_cell kning said expressi.qn vector, and a
pharna%e ?%%gﬁgébnp%git?%%ﬂ%%ﬁpr?égﬁég%TYhefﬁb uti?@?P%a ect FOe dhtfint of
connecbireéibiregenigr onytok feé ort fanigfmptimde yRoatRhafda@esHtbsed ! YiTer-
acceptgble carrier. 5 Antisense oligonucleotides are %Fnerall di scl osed

(Bri gsPBER) and it gandodHyioFHQef os¥dland enel nedetaby. S 2P0, Nds.

51683, 184252585, 270; 6,232,064;6,150,101;6,069,006 and PCT Publication WO
00/ 35936 are an isol ated pol ynucl eoti de encodi ng the 10 connective tissue

growt h factor polypeptide, expression-
Connective tissue growth factor has been mapped to human

chromosomal region 6g23.1, proximal to the c-myb gene, and
chromosomal abnormalities involving this region have been
associated with human tumors, such as Wilms' tumor (Martinerie

20 et al., Oncogene, 1992, 7, 2529-2534).

Tumors with significant fibrotic and vascular components
exhibit increased CTGF expression, and CTGF may be involved in
the pathogenesis of pediatric myofibroblastic tumors. Of 12
pediatric tumors examined, all showed moderate to intense CTGF
25 expression 1in tumor cells and/or endothelial cells of the
associated vasculature (Kasaragod et al., Pediatr. Dev.

Pathol., 2001, 4, 37-45).

Connective tissue growth factor mRNA is also specifically
upregulated in malignant human leukemic lymphoblasts from
30 children with acute lymphoblastic leukemia (ALL) (Vorwerk et
al., Br. J. Cancer, 2000, 83, 756-760), and both mRNA and
protein levels are upregulated by TGF-beta in Hs578T human



vectors, host cells stably transfornmed or transfected with said vectors; an
i sol ated pol ynucl eotide conprising 5 wuntranslated regul atory nucl eoti de
sequences isol ated from upstream of connective tissue gromh factor,
wherein said 15 untransl ated regul atory nucl eoti de sequences conpri ses a
transcriptional and translational i nitjation region and wherein said
sequence is a TGF-beta responsive elenent; an isolated nucleic acid

construct conprising a_non-codi ng regul at.or equence i sol at,ed_.upstream
from alié%%éf’?en?ic\%lcﬁ%ssﬁgggﬁ g’r‘bwt%'h ggﬁ?a%{e?éfféﬁgtgé?@}n%eréinﬁl Ging
non- codint remsH at O ¥n SERPEAESn L Snenebahkycasseckabedrwahl & nuslei g aci d

sequence whi ch expresses a protein of interest or antisense RNA, erein
sai d nEEVEISELRA SIARGH | ohet BéBtlgbas (¥arai dehonadoedi ng .seqlignce; and

a fragrﬁl%[g ; nnect.jve ti ar. 1 or (CTGF) pol ypeptide having
t he abi |toyc(1{lc§l ﬁﬁdzﬁeeeaéd\'/l sly t egq%s’, zg’g$g§§?)s'ynt hesi s and/ or
nmyof i brobl ast differentiation, conprising an am no acid sequence encoded by

at b eadth exomuZiere exang3 fdfbraaiid pabipept ide. ifhurehee cilmi Fednesd et hod
for identifying a conpasition which affects TGF- 30 beta-induced connective
ti ssuetgFEWeh PEOWGR eXprESsi oRiRNAnd S¥PHEERAET0f 18i agRESI ndndus&cholbayi cal
state blebngahoCh SWSRECUSHOTdth A Pl ofys sel el edy [ oL hg g oup
consisting of fibrotic disease and at herosclerosis, the ne %od -6-- "
conpri Ehrgiobt ai 49§ . a Xnpl B36uspett edasf wedit aisni iy beonehbhaleebilzsue

growt h r, ere detecting a difference in the | evel of _connective
ti ssuelé§%éﬁg’h Cfe\zg@tsorg%/%m tRE-EHDF e VEFm pﬁfﬁil&tp%}sm%r g&lgFSStlﬁe
| eveel afidSpadmoaakiVveatricdsdesgeQWMih fasigdridod heo NReaBthpt ABHBRKEKSARPl € IS
di agnostic of a pathol ogy characterized by a cell proliferative disorder

associ GPRE" At t K5 ERHRRES 1 v idicatel g ot acpanect itviee SdBpuet . gEawther
clai meghdgop ML hoth§@lved in the fibroproliferative response to

injury (Allen et al., Am. J. Respir. Cell Moll. Biol., 1999,
21, 693-700). Similarly, in an experimental model of

15 proliferative glomerulonephritis, connective tissue growth
factor mRNA expression was strongly increased in
extracapillary and mesangial proliferative lesions and in
areas of periglomerular fibrosis. The early glomerular
connective tissue growth factor overexpression coincided with

20 a striking upregulation of TGF-beta proteins, and the kinetics
of connective tissue growth factor expression strongly suggest
a role in glomerular repair, possibly downstream of TGF-beta
in this model of transient renal injury (Ito et al., J. Am.
Soc. Nephrol., 2001, 12, 472-484).

25 Disclosed and claimed in U.S. Pat. No. 5,876,730 1is a
substantially pure or isolated polypeptide characterized as
having an amino acid sequence corresponding to the carboxy
terminal amino acids of a conneétive tissue growth factor
(CTGF) proteiri, wherein the polypeptide has an amino acid

. 30 sequence beginning at amino acid residue 247 or 248 from the
N-terminus of connective tissue growth factor, an isolated
polynucleotide sequence encoding the connective tissue growth.

factor polypeptide, a recombinant expression vector which



aneliorating a cell proliferative disorder associated with 10 connective
tissue gromh factor, conprising admnistering to a subject having said

di sorder, at the site of the disorder, a conposition conprising a
therapeutically effective amount of an anti body or fragnment thereof that

bi nds to connective tissue growh fac;g_r, wherein said anti body or fragnent
15 thereof does not bind to PDG-. Antisense ol igonucleotides are generally
di scl osed (G otendorst, 2000; G otendorst and Bradham 2001; G otendor st
and Br adfRr1 390 o RHIBH eatd d8radRanfo25965 e H ot ERIER SR 1RGd Srbdham

1998; " @gieiorst fade Br2dRad 2288Q)kmadQ@uldi 2eh 02eoRRd talod 'E%Qnﬂf‘iéafﬂg%w H

Publ i cation WO 00/27868 Is a substantially pure connective tissue gr
f act or dpotlypegnwéeueicalivneffentivér agaentsofhepeokctanwe sdlsatued growth

pol ynucl eqt i de_seguence .encodi ng _sai'd pol ypept.i.de, said nucl eoti de
seque_ncgea%‘)err epﬂfgpsgﬁlgﬁsolrbeau,p ‘?ﬂ‘lf&eéﬁ:{‘%&lé’ s@ﬁ_ﬁ%ﬂ}igg; ARt ary
to sai hritglaunid el igenseusspeesandd r BLPfasabdogegueay dhaix are
at |l east 15 bases in length and that will hybridize to DNA whi ch encodes

t he amass FSrdigehud®®)of the connective tissue growh factor protein
under noderate to highly stringent conditions. Further claimed is an 30
expr essys r,44c i sal.d y eqtl de, -a S el l bl .
transf o%rl%\%&\é\%%ﬁ asﬂa(?dé?/%% %(ri §g‘n Ugi%t'i body ?l?]%.%l b|5 haggfggzai 3'%t(%%y§g7pQ'i de,
and a GeBRad Oftdr; predusd nYosai d epalegpemis deandtur Paar chabbhedatsoa nedhod

for inhibLti t he expression o -7- cannective tjssue growh factor in a
cel l c@ﬁ%?%ggﬁg cﬁﬁ?agt?ﬁg HI%OL@WJW tﬁ?]é’%%ﬁ‘rﬂ}'rﬂ‘{e%ti (?él%ﬁr‘ﬁlé’rg bi i€ to a
target cBHakeksvac deidsdde egldwrnmhergipothe Ralyusl et | de hphidictis, t he

expression of connective tissue gromh factor in 5the cell, wherein the
pol ynu¥PEEPrae iRoSh m]i]§en§§ab>8lyynntaeeﬁbamﬁdasom\elﬂraaisfeed@etdfmit&he

det ect | of Qnn lve_tissue owm h factor expression, conprising a,
carri e‘rgggr':%ansv%bel ng ’con%ért rrlllagsrﬁla t%%vé%d P%E 8cEi $§E6§8 or® rgl%lorﬁfai %ers,
conprisntgantlaeadt oagutanbaiynenucdabaifdengsatudfckeastsenatadt i $eRge

ol i gonucl eoti de tgat binds to connective tissue growmh factor (Schm dt et

al ., ZWS?e‘ﬁ“sc‘? s EPTHIRE CHEF neéd STHPCETONBH cAPCEITWO BDLTSEO6 Faid
meshodyfoFahs £aLEA0 Qegpnavent) N iibeosi e tBeqethed C%Pﬂx'fiﬁﬂ@&s

adm nistering to a subject in"need an effective 15 anount of an agental t hat
nodul st st berel or anthi birenshetérpréssi bmi tiawionvi tyegiforconaadt i ve
tissue factor_or fragnents _th 0. and wherein the_.agent is an

ant i bowy,ro%%par?t :iéign§§q873|n§%nujtsf ebti rgé,ﬁ_%?tﬁ SOt Ee Ut mefhod is
di r ectigblaxdd eahiiblekdney-ifd breshstand: assepbat edngenal 2R04L88F88ES, i N
particul ar, conplications associated with di abetes and hypertension ?Ri ser
and DfEHiatory opRiuenye cistatafd uppsreel ifroPCE FANIeGEli oA Ws81e29217

| 0an d:%Aka Sfb AUSE el erash d JIEC UL FOIRT LIRS A1, apLd,peayence
encodi'ng a pol ypeptide conprising an amno acl d sequence selec 2t¥from a
gr oup seomemics ngs NOwerahOy?2 commestédewtithsue guolkhcef agtiel )seqnendeV3, a
mat ur e ﬂo&p1or . , .
whic expresses a protein of interest or antisense RNA,
wherein said nucleic acid sequence is heterologous to said
non-coding sequence; and a fragment of connective tissue

. 25 growth factor (CTGF) polypeptide having the ability to induce
ECM synthesis, collagen synthesis and/or myofibroblast
differentiation, comprising an amino acid sequence encoded by

at least exon 2 or exon 3 of said polypeptide. Further claimed

is a method for identifying a composition which affects TGF-

30 Dbeta-induced connective tissue growth factor expression, and a
method of diagnosing a pathological state in a subject
suspected of having a pathology selected from the group

consisting of fibrotic disease and atherosclerosis, the method



variant of an am no acid sequence selected fromsaid group, as well as a
nucl ei ¢ acid nol ecul e conprising a nucleic acid sequence encoding a

pol ypeptide conprising an am no acid 30 sequence sel ected fromsaid group
as well as mature and variant forns or fragnents of said pol ypeptides, and
the -8- oligonucleotides are generallg*disclosed (Prayaga et al., 2001).
Hypertrophic scar formation, in particular, is a major clinical problemin

the reso ion, of severe hurns and can 5 give rise to exuberant scarring
that re {fﬁr%%nb%r _rré):&g:r‘?tmrlt?ﬁct i Gnalsa_r’?%]se andUERECSEgmeCbf ¥ TR RNt .
Annual | genrvetide M |diiideophewieui kgctbeat Mephofahyburs ifc g Unjted

States._ The incidence of hypertrophic scarring follow ng burns 1s”a comon

out comdliffRrencat s &hpr deven off wmmriiows Mhgwie udeowthe fefaror am

i nhi bit of sych _as,_an ant,i sense oligonucleatide (ASO shoul d be
hi ghl ytgef ecti (?él n%%fxélye%ﬁ?ngsf%e%%v&ﬁt OB‘Paﬁ?g}er Pophf'E std¥et of
subsequenndar i nsisdibe sgasktNi trceow drbeeyahyahed BYaaPBHE Whmple

formul gted ASO topically and nonitoring the severity of the devel oped 15

scar sdBse EBEcuPEi nd of PRERObYEYY. cleragsprbeesn &Y rasti waeltlar get
for no t leng tr i arrj 3 ever. re As a cafactor and
fuoatraaanine | eRRageer LRlckgEaRn Sy T (850RSec 9e°, Salagler, e

downstream nedi ator o
t ar get grhwthTERCEIT din TGke p2ubiecgenfuditheet ed 20hatd| £ ub amethewaERs

ai ned ¢ Lrin particul arl jnce TGFpl or TGF-p2 has pluri potent
effectg%ﬁzrgélrgttéggtoasc%?ﬂforl?%cflls S e didtoliﬁ?rﬁd%G@SrW TSR or
T@E 32cbnfependent ikenet ig@ds/t A5 YAl ik 4188 obhusi Rhepal-yRg that, woul d
be negl ected by anti-TG--31 or TG 32 strategies.” 25 Despite adVvances in

under sTRAUERE ing 51k dhsaudasnt atg therotte of rmlle i pisondgan syst ens
cute

and i n.ghsQoi €; dgr is S.S |.er [ ma = s roles in
scarri ng&gnd %ﬁﬁd eé%l%gq‘%gn%i #ﬂ%ﬁa&ﬁ%%l(%gg‘ va?Fg%gv&r%ﬂf’W, °there
are neaknawtilmiapet i € ragerirs: Wikt a3E efchact | vehysi nkbbi tohhecsypthesi s
of connective tissue gromh factor and to date, investigative strategies

ai med &> Hdul YR cohREEPFve PREEEETgr SAUS f ftErPIdNCctPBn Kasemeny.- -

15 thereof does not bind to PDGF. Antisense oligonucleotides are
generally disclosed (Grotendorst, 2000; Grotendorst and
Bradham, 2001; Grotendorst and Bradham, 2000; Grotendors’ﬁ and
Bradham, 1996; Grotendorst and Bradham, 1998; Grotendorst and

Bradham, 2000).

20 Disclosed and claimed in PCT Publication WO 00/27868 is a
substantially pure con.n.ective tissue growth factor polypeptide
or functional fragments thereof, an isolated polynucleotide
sequence encoding said polypeptide, said polynucleotide
sequence wherein T can also be U, a nucleic acid sequence

25 complementary to said polynucleotide sequence, and fragments
of said sequences that are at. least 15 bases in length and
that will hybridize to DNA which encodes the amino acid
sequence of the connective tissue growth factor protein under
moderate to highly stringent conditions. Further claimed is an

30 expression vector including said polynucleotide, a host cell
stably transformed with said vector, an antibody that binds to
said polypeptide, and a method for producing said polypeptide.

Further claimed ‘is a method for inhibiting the expression of



i nvol ved the use of sodiumbutyrate (NaB), function bl ocking antibodi es and
anti sense oligonucleotides. Dietary factors are believed to play an
inmportant role in both the devel opnment and prevention of human cancers,
including 5 breast carcinoma. The dietary mcronutrient NaB is a major end
product of digestion of dietary starchyand fiber, and is a potent growh
inhibitor that initiates cell differentiation of many cell types in vitro.
NaB ex i t.s: biol egi.cal, ef [ rt, as_.a hjst deacet yl.ase

i nhi bi %érﬁlﬁ%é%%mr gqf%%gpi t%%?‘is%? cgﬁ%gPtri ndh%es%apoﬁgggjfi c Ccoétﬁlrlcfelé}$ in
Hs578T awttragemaonheespalsi we thunan pblgasicleadndee oghish dichaantactd vate
di fferent genes igvolved_in cell cycle_arrest depending on cell type. NaB

speci fi u t etex s 0 [ t -deact or
i fi%CH BrEEL St &€ ihelBx s sFRhL of "oeHRdet | Vet Podyauglemti &

in a dgsgriphe dependg ngh, o%t ic?ﬁln%td. | Wa o) NA and
protein IéVeIs in botﬁbgg%§e§oug an nonfggﬁ%2$%%§L%a fo$€hcg%P§g?T§ﬁbaki
et &l . the Epdbtrinothereg0l, the9, Wy vihd)ledtGridet dshasan he amtiiguessbi ity
to stinul.ate grow.h of normal fibroblasts jn soft agar, roperty of

t ransf %gguf ﬁ05925b CotthediVe t3%5sue g$b§¢hg?ﬁctgﬁeca%ﬁg?cFﬁﬁﬁceoﬁhese
anchor ggenecicagependestudr oyt bwerr mehctat KidasedNRIQ fé&ﬁﬁ?iéfﬁ?, hut
connective tissue growh factor synthesis and action are essential for
TGF- befFET T Aflc EHIThBRARE- icolwgatdentel 14ad boeli escedveormmsrt pvemprssue
growt h.faete eci fl . l.oc G- het -1 s
anchorgée?%ngggghde% rﬁ‘g#%%&@ lagilrtl:d tﬁsgl l?rn%bl g(s) gg!tegggsfcoor%adlﬁrﬁ gt
cdrist r leés ex pres sanygi s &es e onldeonve ltdosdde grlowt hbliadkortgenaenhicthee

anti sepse orientagho? wer e Rot re Eonsivi to_TG--beta in the

anchor 548 RdepRKEBNE2GF Bt SSQ@&% ( RGt Rapal PPO8 -al ., Cell Growth. 30
Differ., 1997, 8, 61-68). These CTGF-anti sense expressing NRK cells were
al so usksclessefowrtdat1iShelet anstiaml at:ed icalliagenwsynddiesisoé s jrediat ed
by connective tissue growh factor, indicating that connective tissue

gr owt H'eERRSr fRY béreating qiEefBrevaRgenaf of ipyostisor ottilte t heebbods

( Duncas, o - , A7 .186) . ; The 3' suntranskated region
(Uﬂ%'(ﬁﬁéﬁi§%ﬁ%m%§§§€%g&ﬁgﬁ§%iégué}g;é&éggghc%%r%% %éar §£%9€+g?
cbhsermmminiequéness dudmr thgtl atoduy atlearentsguMitess t be 3nHIER asasthased
downst ream of. a regort rvﬁgne %t was fouynd to act as a strong cis-acting

r epr eSSRFE R Hen?T  &F HEYarR T sEREBSSTIUPR HtP U sPRPVAR, BRRtQs reRger
ef f ecttradfidhisd ehedbof, FEBR LRhbreid 9 e 429enB84-188)an C@E’E%Bogigfnl,egg%t he

human and nouse connective tissue 10 growth Tfactor 3'-UTRs rev

consePiéd Semsld akigamicbogideases. aThmalleghohewate anfhief imextHnd RlTs PCR
from [N u fi last s used.t o nmake a chineric, fusion construct
f or aﬁé ygggggfﬁﬁtskgé%?ég iv§§§$F¥ctg%bﬁﬂ%lﬁnu %&cdﬁﬁ%%?%%%e i SSTRAYr owt h

f2tt odi8oxrUERsi,n eithempdhe adnse, or cohgllizagnilonsensgsobtentali onyhayd a

strong.rggressive ffect on transcription of the reporter gene, indicating

an or F&APEEESn 2Pl SYERFEFES 161 t Rieare anchiRani @rkent2¢%@hdo et al .,

Bi ochem Bi ophys. Res. Commun., 2000, 278, 119-124). A phosphorothi oate

ant i s805€165LE0NE el bdted! 61 AUEPEO! bUB31 20l Bl QRI 190G 437 9gted,fo the

translation initiation start _
isolated nucleic acid molecule comprising a nucleic acid

sequence encoding a polypeptide comprising an amino acid
25 sequence selected from a group comprising NOV1, NOV2
(connective tissue growth factor), and NOV3, a mature form or
variant of an amino acid sequence selected from said group, as
well as a nucleic acid molecule comprising a nucleic acid
sequence encoding a polypeptide comprising an amino acid
30 sequence selected from said group as well as mature and
variant forms or fragments of said polypeptides, and the

complement ~of said nucleic acid molecule. Antisense



site, was used to inhibit expression of connective tissue gromh factor and
suppress proliferation and mgration of bovine aorta vascul ar endot heli al
cells in culture (Shino et al., J. Biochem (Tokyo), 1998, 124, 130-140).
This anti sense 25 ol igonucl eotide was al so used to show t hat connective
tissue growth factor induces apoptosis,in MCF-7 human breast cancer cells-
and that TGF-beta-induced apoptosis is nediated, in part, by connective

tissue owh factor_(H shikawa et al., J,, Biol. Chem,6 1999, 274,
37461 SEEITUGIRO SRS arti R e SRGHY gSHAT S de WERVASY (Findl o

i nhi bi tzddwe) TG bet anedi ated activation of caspase 3 and thus to inhibit
i nduction of TG beta-nedi ated apoptosis in hunman aortic snooth nuscle

cells (HASC) (H shikawa et al., Eur. J. Pharmacol., 1999, 385, 287-290).
Thi s ariYRRsORB Gonseatot £aemagsonl so imsedant: tweke conhect iave na sswe

growt h .Ql_ X Lon and monst rat.e. t hat -hi gh bl ood pressur

upreguléét%gélcgaxlprg‘églﬁ%ﬁgoflrﬁoﬁﬁgctﬁ?ﬁeo F Srfovﬁq%v%%%t %Prinﬁ ng §ngqaaﬁ
celts, giRichriized tor nernobanens EEdAPrOAEI Ncip©duaddidit andh | pHieRMhent
apoptosis, contributing to_the renodeling of mesangi umand ultinmately

gl omer dUESHIONGS) sIPEEsARAwE e aEigma. “@f oldisdigiHremaif, Argually,
16797 16803) 1 nOONSEHUAldy: e t hAIGIAITBERS8nbBRY. ESLL HERLS | Ofn adgid T Onal

0 agents capable of effectively in iting connective tissue growth factor
functi Onitedl2-Ssanmaary ofhd he ihnidenicen Thfs ihywettimplpiovi desradmaounds

whi ch conpri se di.fi ed oligonucleotides conprisin 2-30_1link

nucl eo Pg@gf"’lﬁﬁg%’éﬁrgﬁ y-TohpfrPETRY 28-6P 4t %stcr%?lﬁ%k%dpﬁﬁgﬁéﬁ'sioées, 5
nore  peabemaiby malgnlieaste  14rid sk aiugh eeah@Bs toef omhiceite Sseapalke a9f

i nhi bitory expression of connective tissue factor. Pharmaceutical and ot her

conposfRFaASNEBnElilgionaliee tastd seMEQR) cehpbldd®eothidely nobherbhvar énal so

provi r Vi h f in ani
parti %?g‘rfgﬁﬁgﬁﬁuntg{rﬁ) ﬁgggﬁgl&g g?fseglggegrtr%g%}ltdt i %ﬁgggsggc"l{%eecﬁp%tf hterer by
admi nilstens ngThasaaotuitvicl swell ddrparadsiefdddhy vappbyindi fotmetpressi on

of CT erein.the disease or condition is a hyperprolific _disorder, such
as ca%%?%@%%i 3In i s‘%%i‘éjetsc?r'?—%?!t ﬁg’re pI?SVFHé\H/E}i sg ﬁg}%oéegﬁlPBGGci n;

1555CcaldanGs ioSalrbbng £600t80Epgngeak RHebyuadni ni stering an amount of such
conpounds effective to inhibit expression of CTG-. -13- Brief Description

of the Fcingures FIGURE 1 shows the targeted segments or regions on the CTGF
genoniTFeqlidkc®e i nBFLFpcEidr ttarrgsedfeBgmostd atdgyl nsYpPahtchphAti sense

ol T gonued Sotldles oo S Uer & did, 5 BLOURE & ahan. e 3agshed-ggqment s

or regions on the sequence agai nst anti sense
ol i gomssliedtamesft 0 TCFER Iwee NBGE-BR2, FCGORE Bapr ovedeessangr aphi gake

representati.on of the testing of a ii sense qligqnucl eotides targeting exon
sequeees ‘ot he- PR G TERA g@aﬁg ce For TRt 'ti’{ﬂf of SEIEFIekPBFESSi on.
Ft GUREA s thierda5i08 SBESENLE gea&,egh@naﬁfa&tti%l% genand crggguence,
primarily intron targeted segnents, against ich antisense ol 1 gonucl eotide
to CTEE woe Msde B2 has pluripotent effects wunrelated to scar
formation. In addition, CTGF may have TGF-Bl or TGF-B2
independent functions in maintaining a fibrotic phenotype that
would be neglected by anti-TGF-Bl or TGF-B2 strategies.
25 Despite advances in understanding CTGF’s roles in augmenting
fibrosis in multiple organ systems and in chronic dermal

diseases such as scleroderma, CTGF’s roles in acute scarring

and wound healing remain largely observational.

Currently, there are no known therapeutic agents which
30 effectively inhibit the synthesis of connective tissue growth.
factor and to date, investigative strategies aimed at

modulating connective tissue growth factor function have



FIGURE 5 shows the target segnents or regions on the CTGF nRNA 15 sequence
agai nst which anti sense oligonucleotide to CTGF were made. FlI GURE 6

provi des a graphical representation of the result of testing of antisense
ol i gonucl eotides targeting primarily intron sequences on the CTGF nRNA
sequence for inhibition 20 agai nst CIG expression. FIGJRE 7 shows the

hi ghly active antisense oligonucl eoti des agai nst CTG- and conpares their

activity ta that of two previoysl esi gned antisense oligonucgl.eotides
(1SI'S fz‘h‘?glé’% dtﬁgl §58 250& I%é“é:(ﬁfiaﬁ%. @aé’at eﬁ?n%gcé, g 32
25 Fi gure: ifbd dentddyi 418k 1 den So exOiydi @Bdd st | sense ol i gonucl eot i des
and Figure 7B provides preferred sequences of the antisense

ol i gonucl eotides. FIGURE 8 provides a graphical representation of the dose
r espondd &SR et fors taee nbabl gvehl yoapl fveanod@porgant rode dm ikserse

sequengegs, o i.nhibiti.n X Ssji 1. cul.tur.ed..human
unbi | i ggﬂe véﬁgggﬁggltgég: i £a]i?élceFFHh és‘}:)ergdelqog}a%eg: 15&@5@ iésaggc%%g’at Ve lélgjﬁﬂgol ,
ands Seuesaces kX423 brand T4 2d2eBa ey tmbc poeit plishy NeBi gped seguencess 5

FI GURE 9 provi deg %L raphi cal representation of the plasma al anj ne

am not P& st ( l%)es@mc@@fg,%l%yasﬁ'éﬁ%}ﬂe%ﬁ nbtPe&Fsf &S els AST)
(FIQu | evehiH 1108 | .o\ Qs k d ‘Wi th 2 / kg
or SOR%%%tanti ser?sgr{)%l?ﬁlot{lﬁl%?dleﬁ?ys{%{{\%%gsgi(%%%Q%ge%l %I)an I% IS
412295ma8FPQCRA Y DxWees 40y, witrs| 4B 88gertSEQ D MNAr1d66¢al Tled freeswl,t s

how that the, pl ALT AST levels in the mice dosed with 25 ng/k
S0/ K oP ST/ s #o20n (SROB NGSes bl oL S2685F sebr DrRerase) . or

doged @bibhaddigl/ kgedlisl S| $n4h8889 ALPERLbRiNC c:66) wWerensi il anskostrhe
| evel s-in the saline 15 (vehicle) control group; however mce dosed with 50
ng/ kg BFCFePE128895SEREDSEHENRUNBR) RADHMEL si ¢RI Tartaii S/:nce8dseCART and

AST |eé[@i!:i"vaégovﬁirflf%réﬁltuesgé}@serVﬁg\rzé)tﬂ}gléﬁe Gant rdy 1gr oMp.q £ Ggﬁﬁeé‘a

provides a graphical representation result 20 foll'ow ng four weeks
of tredependingt homnt tgéhsetvbegonigBeospdesfstahliyg thaegudagks gahe for
412295:tr eat ed oup was_significant Ify | ower .t han t he wei ght

at "

h 0 [ K
;a?nSi%%%g%%%?ro?fgrcocﬁB}e g{ﬁ GURESI® sV & T Fadefmal t FREEAENt oOf

skBn vpipnsisdénmt r alesindrt,h 8tO@mula®ing: 3a@r ik Of i6T@o @t nE@iSeand
ol igonucl eotide resulted in a statistically significant reduction in both
CTGF SP*HIAL SVIRNE edpr €83FBNn Faiceuoses] TRESEANESTPUS chaBmpyy

denon t hphibitipn o essi it ' modifii edanti sense
o B TR oS AT Gt aphi Ao HaL 20t IR8 i e S i cant
| evel s of the CTGF anti sense oligonucl eotide present up to at |east day 14

af t er T6F gtal K&s ngheouali aquies edbii Inttnadeo nakidodbhg igromeddbid . normal
fibroblasts in soft agar, a property of transformed cells.
20 Connective tissue growth factor cannot induce these anchorage-
independent growth normal rat kidney (NRK) fibroblasts, but
connective tissue growth factor synthesis and action are
essential for TGF-beta-induced anchorage-independence.
Antibodies to connective tissue growth factor specifically
25 Dblocked TGF-beta-induced anchorage-independent growth, and NRK
fibroblasts transformed with a construct expressing the
connective tissue. growth factor gene 1in the antisense
orientation were not responsive to TGF-beta in the anchorage-
independent growth assay (Kothapalli et al., Cell Growth.
30 Differ., 1997, 8, 61-68). These CTGF-antisense expressing NRK
cells were also used to show that TGF-beta-stimulated collagen
synthesgis is mediated by connective tissue growth factor,

indicating that connective tissue growth factor may be a



5 Detailed Description of the Invention In one enbodi nent, this invention
provi des a conpound whi ch conprises a nodified oligonucl eotide consisting
of 12-30 10 |inked nucl eosides, at |least a 12 nucl eobase sequence portion
of which is present within the region selected from nucl eoti des 718-751,
1388- 1423, 1457-1689, 2040-2069, 21291 2147, 2728-2797, 2267-2301, 553-611,
1394- 1423, 1469-1508, 1559-1605, 1659-9689, 2100- 2129 and 1399- 1423 of SEQ
ID NO 9. 15 In another enmbodinent, this invention provides a coqpound

whi ch coTRfisesaEoebdf ¥ e bl £ yBRAEL ot PREARSRSI $PPRGABf ef22d0 . iFRasD

nucl eosi desy ggd | easty By 4.2 fgie) eobase sequence portion of which is present
within the region sel’ected from nucl eoti des 2540- 2559, 2568-2587, 2623-2647

and 2623-2642 of 20 SEQ ID NO 10. In one enbodinent, this invention
provi déghe conpoumhrshiattedonedises alURRJI f icdd dihiegotwiagot iaberrsanpiniesi ng

12-30 linked nucl eosid | 12 nucl eob ' f
ahi ch 155548 CHEOTP R THHife1 e GaNRe SRHRNEBYSLaE (GITTCIN SEOTH PGS 28,

30,539,fA0, rdful ddor#Se18@enbd. WRenS&he’d ' -IAR ansls 186sed MA@ R ed
enbodi nent of the invention, the conpound conprises 20 or at least 12
| i nked Hfud eFRFLLT HATE prif ev¥ad| fowrd| easactiasi akEGTRNG E4S-des ingf

R i T Y e TS
sel ect bat ofttdreger sedfientes Qr/!ig.icftﬂa eetnl rad ,byFEBSE euitig ,r e5299 s mﬁﬁ)zrergtned
y i.n

in Figure to. 7 as well a s from a_dose response stud
unbi | iggér%ii-n AT O%el’flée(hﬁ'@éé) e gBPESE) CPASF Ve f tigsue
exper i gRblvtAndadabz areurryY edwHed dd) FXHI &-Red Nshdiel EXagRLA L Sget bgn

bel ow. The target sequences presented in Figures 1 to 6 include both intron
and exbasedr g&lilfg BG@hcEss AMdridaed doy oRTHBCR JimogctNER3TY defiseed
regi on | el I rexaml e et.. region enconpass a 3'
UTR, afggr%ﬁ%gg% %)%?n?&a%d 1g8i near on,"l ac%graléﬁégrteféﬁsg%?l a ra%lé %ﬁ’ ingﬁr
i niti akhahysegi onf tiass| atboassévai naffeotsegi The omoatber cdrhieaedvaucl ei c
acid region. Targetjng includegtdeternination of at. |east one target

o]

segnentTEoUGhi SFOYRt ant#SERSe ¢oRPotnd Ry bl BSEs, EREChSERSE aCHesFhed
efkectaRetsdsse | Nok PesreRedi Mealy, bhe [desided A -idStle | Sefrbeducjon in

NMRNA target nucleic acid levels. Miltiple sequences wth apparent activity
gr eat eframeer Ppleionusky tiesi xprek serueates dndicasismQarD dBiéhsasidRr4238),
were i i fi L0 both i c and Jntroni c_seguenpce A nunber of. new

i nt ronlﬁgg%%%g%gm ? a%gﬁ%xonlfécb“t%m. ei@geﬁg _33305’&0 45‘9,t 52‘?Ll 50 and
78) olBigmrtusah e@ictgsyapEEaE . tCoheusi gn2focantty, nore-agtjve than ot her
sequences. SEQ ID NGs. 39 and 40 were shown to be highly effective

i nhi bi_tor expression,in the aqriginal. ASQ screen for activity (data

of CTGF
shomm}hepg??p$8rPﬁP?ﬁ Feex@t heShpRt Idrigausleotide, 16 nucleotides

20 in length and targeted to the translation initiation start
site, was used to inhibit expression of connective tissue
growth factor and suppress proliferatioﬁ and migration of
bovine aorta vascular endothelial cells in culture (Shimo et
al., J. Biochem. (Tokyo), 1998, 124, 130-140). This antisense

25 oligonucleotide was also used to show that connective tissue
growth factor induces apoptosis in MCF-7 human breast cancer
cells- and that TGF-beta-induced apoptosis is mediated, in
part, by connective tissue growth factor (Hishikawa et al., J.
Biol. Chem., 1999, 274, 37461-37466). The same antisense

30 oligonucleotide was also found to inhibit the TGF-beta-
mediated activation of caspase 3 and thus to inhibit induction
Xof TGF-beta-mediated apoptosis in human aortic smooth muscle

cells (HASC) (Hishikawa et al., Eur. J. Pharmacol., 1999, 385,



25 area on the CTGF nRNA represents a "hot spot"” to target wth ASOs, an
addi ti onal ASO sequence (SEQ ID NO 166) was desi gnated, which is designed
to hybridize to sequence just upstream of those targeted by SEQ NGCs. 39 and
40. This ASO (SEQ I D NO. 166) was also found to be a highly potent 30

i nhi bitor of CTGF nRNA expression, deppnstrating that this section of the
CTGF nRNA is an attractive region to rget with ASO inhibitors. -17- In a

certain enbodi nent _the anti sense conmpound is conplinmentary to a portion of

the redi®dm2e0)CTCENLgr gBREASBYSEct PYEIBNIGOROELEBt i RS ViTh 159 cReés from
t ar get .5l 1 h 1 hi sS4 e sgguence rgete I sis
5 418853,0%22%@3%5%%1 2946%%'(5% D?\l%s?“:'&?aa, 40" and 3%3?&%55%5%% v%lr{%/
Thi s i deswniseradles chatoiides ol codponess whe chpregpl éses axpodstied of

ol i gonucl eoti de conprising at ] east 12, preferabl t least 14, .1]jnked

ucl e SPHEECEETE IR UIbagEOEhuSrCE 061 ihi BR=20918La SHna ori B CBna ol t he
nugj eobase sEAUBNces sei fprébein PEQIRNGE 284 3hadSs 48pohdosdsd, 45
50, 51, 52, 56, 78, 125 and 166. .The antisense conpounds describe

her ei nCeBATEBHPLNSe &@d diigyomgniodetliias hadi Mesengigmoant? udtigateiy
prefer i nked sides.,In e di of
invent?g%¥?%glé§ ?%Fég18|ié%ﬁ%éﬁ%%?|dggisa%'SigB|e§g$$an3§g§%v'abg%l'

doubl e2367 abded7ellbgoaycl eoti de. The

presenti nventi onenpl oysol i goneri cconpounds, particularly antisense

ol i gonucl eotides, for _use in nodul ating the nction_of_nucl ei_.¢ acid
ol SO RS ETSRT g CiG | DETRrEEaE olalen TSI ohetdr (Eita: B FARBRAt i ng

the anpyahtof CPHELD | \6F ticFHeR Gramh faction thhgduesnedRisel Stissue
acconpl 1 shed by providing antisense conpounds which specifically hybridize
25 wi tFromel ofagere Awereienaci ds encodi ng connective tissue growh factor.
As used herein, the terns "target nucleic acid" and "nucleic acid encoding
connective tissue growh factor” enconpass DNA encodi ng connective tissue
grow h factor, RNA (including pre-nRNA and nRNA) transcribed from such DNA
and 30 al so cDNA derived fromsuch RNA. The specific hybridization of an

ol igoneric conpound with its target nucleic acid interferes -18- wth the
normal function of the nucleic acid. This nodul ation of function of a
target nucleic acid by conmpounds which specifically hybridize to it is
generally referred to as "antisense". The functions of DNA to be interfered
with 5 include replication and transcription. The functions of RNA to be
interfered with include all vital functions such as, for exanple,

transl ocation of the RNAto the site of protein translation, translation of
protein fromthe RNA splicing of the RNAto yield one or nore nRNA
species, and catalytic 10 activity which nmay be engaged in or facilitated
by the RNA. The overall effect of such interference with target nucleic
acid function is nodul ati on of the expression of connective tissue growh
factor. In the context of the present invention, "nodul ation" neans either
an increase (stimulation) or a



15 decrease (inhibition) in the expression of a gene. In the context of the
present invention, inhibitionis the preferred form of nodul ati on of gene
expression and mRNA is a preferred target. 20 Target Nucl eic Acids, Target
Regi ons and Nucl eoti de Sequences It is preferred to target specific
nucl ei ¢ acids for antisense. "TargetLQg[ an anti sense conpound to a
particular nucleic acid, in the context" of this invention, is a nultistep
process, 25 It i nder st ood, t hat the sequence set forth in each SEQ I D NO
BTSRRI N i s i ndependent of any nodification to a
sugar noi ety, an internucl eoside |inkage, or a nucl eobase. As such,
ant i sengei £ orpaks: def iged, Ry FRYJANE M Pl r idieppRpentdy. one
or nore nodifications to a 30 sugar noiety, an internucl eoside |inkage, or

a nucl evbegeucladiden | seaomprdApBands ldesidr | betiibyedsi s nNgismsidas,s No)
i ndi ca C i.pation_of .nuclegpbase sequen d i f. Ln gne enpodi nent,
a targgﬁnggaggﬁdFsggﬁgf%ﬁ%Pgréﬁfygﬁefﬁhegg?%gig% O?P%%%dn&'c'%gs %P’ For
exappl enorge t ar@eeralbly 0R thileds €ncanpagtkad 3nublBosades, UDE wAiexon,g an
intron, a coding region, a translation initiation region, translation

t er mi nSERGP I FoniNBELEEREY GEPIRESLRGCIS UMK FER ohisTHe fackezural |y

defi negy .69 fiQugqt i ' ; oht Al ; ess| er
From seniancs it abaser ures T RREr Lot coaRb P r S rion ekt

i ncor porapedidesr @fn tine rneferdgncs dne atllser pebddietent s, a target regi on may
enconpass the sequence froma 5 target site of one target segment within
tar get TREGTSR. 15710 Bali ngl fol ORSE00B: o Afnat TEHEBfodt IFehat BB ar get
segnenpakeivhileal1§n aahiuin@ens eLoirmp Hdlhydiddi gescosdehibhaksgodesitieed

effect occurs. In certain enbodi nents, the desired effect is a reduction in
NRNA tWi§Bt REEFei OYacitdMigVid % ering otHer UG meRt s, SHRE dESMPEYNEST ect
is reduetboni b levelsnA9; of e%%%ﬁaoﬁnwe@réy,t ARt ICheLe agi d or
a phenotypi c change associated with the target nucleic acid. A tfarget

r egi onormaygoodittdion cre ar hypesoradddti cs etfmmtder Mubtichl est acgretesegnEnt s

wi thin target r.egion may_be overl appi.ng.. Alternatively, the . be
non-ov%f?%%%?ﬁg@ﬁﬁ%af§sdneF%ﬁ5ﬁ8Fnéﬁ%ﬁ”f%?befssébn@ﬁ?goéﬁfﬁ?ngﬁggéﬁﬁgt

regi ons @i er seParsdad tyndo s tRAam@Abea 1300 nuyl eqlindas stbriabhern
enbodi nents, target segnents within a target region are separated by no
nore t3RRFRBOGE, 25T goppousels 19bfeoblvep to7oingbbik( exgreszyor00tor 10
nucl eqitges on the target 30 nucleic acid. In another enbodi nent, target
segnents wthin a target region are separated by no nore than about 5




-20- nucl eotides on the target nucleic acid. In additional enbodi nents,
target segnents are contiguous. Suitable target segnents may be found
within a 5° UTR a coding region, a 3 UTR, an intron, or an exon. Target 5
segnents containing a start codon or a stop codon are also suitable target

segnents. A suitable target segnent may.specifically exclude a certain
structurally defined region such as the start codon or stop codon. The

det er m gaf & PNp QLo Sibi 8hL ok L HE 7 ts may include a O conparison of the
sequenCE-6#—a-rarg%é—nutfert-atfﬁgigﬁggher sequences throughout the genone.
For exanple, the BLAST algorithmmy be used to identify regions of

si mi | arFXGUREBpAgsthatisf f ehentamgeltedc ssjmntsThos cegpaniss obn cahepreEment t he

sel ection of. anti sense conpound sequences that nmay 15 hybridize in a
non- spe%éfrf?r%l?mﬁﬁg?lefl&esegﬁ’ém%’élﬁhﬁ%aﬁ%%é?@ct%‘?ﬂ?@?b‘ét REREISE aci d

(i.e., wonet @rraeﬁsé}fs@far%@éﬁfélé&ﬁ%e@ CTHE R MBI variation in

activity (e.g., as defined by percent reduction of target nucleic acid

| evel s) of the 20 antisense conmpounds within an active target region. In

one® enfFEURENt 2 sBgust i8R FargFoEdnReATents sonr sephdhsatdtvetbe iQTIEFLI ti on

of CTG%Rgme§§fj @ﬁ%ﬁ i i 0| a_Cl [ iLn.are al
i ndi cative of ﬁ%ﬁﬁtl r#%%éqiﬁge %¥§£§%§%?e%ggggﬁgﬁgéghé??spﬁ8n§ﬁ§$}c
changesreance maii.cat i ve of 25 inhibition of CTG- expression. For exanple, an

increase in neasures of CTGF is indicative of inhibition of CTG-
ns with the

expr essi In detai.l, the targeting process usually beqgi ]
identi?#ca ol FYE & & ?ék} ?Rﬁ?%ﬁﬂﬁﬁﬁ??ﬁc??ogbﬁst?ﬁtgﬁgb@§
modul akedi sEhks n@Yi@@nu&Déoéié@E'etaﬁgéﬁiﬁ&'Q&«Q?n%éqﬂédg@y\Qﬁﬁn%ﬁ%'bed
fromthe geng& whose expression is associated -21- with a particular

dildor deFCBr MBNBeESEUSRERe fOBT inhAkEaPE aéi ETRE! eswirestriom.an i nfecti ous

agent. In the present invention, the target is a nucleic acid nolecule

encodi REGERENGLT LML SSUE LW f he,ta g pLrocess. a
i ncludes 5 Qeterningiion of g Site %%&@%?g% 3f{h%%8§hﬂg dé%e of %ﬁgF
genomic sequence, primarily intron targeted segments, against

which antisense oligonucleotide to CTGF were made.

FIGURE 5 shows the target segments or regions on the CTGF mRNA

15 sequence against which antisense oligonucleotide to CTGF were

made.

FIGURE 6 provides a graphical representation of the result of
testing of antisense oligonucleotides targeting primarily
intron sequences on the CTGF mRNA sequence for inhibition

20 against CTGF expression.

FIGURE 7 shows the highly active antisense oligonucleotides
against CTGF and compares their activity to that of two
previously designed antisense oligonucleotides (ISIS 124238
and ISIS 124212) disclosed in U.S. Patent No. 6,965,025 B2.
25 PFigure 7A identifying the 8 exon targeting antisense
oligonucleotides and Figure 7B provides preferred sequences of

the antisense oligonucleotides.

FIGURE 8 provides a graphical representation of the dose

response obtained for the nine highly active novel lead



antisense interaction to occur such that the desired effect, e.g.,
detection or nodul ati on of expression of the protein, wll result Wthin
the context of the present invention, a preferred intragenic site is the
regi on enconpassing the 10 translation initiation or term nation codon of
the open reading frame (ORF) of the ggpe. Since, as is known in the art,
the translation initiation codon is typically 5 -AUG (in transcribed mRNA

nmol ecul es;. 5' -ATG in the corres i n | ecul e), .t etranslatlon

o0 £ At SHHOn | SSAFSBFRf et HHRED aCTIRe ~HUG c4OBADTEERE - S
codon" @Epﬁé@suﬁuciﬁt ail c6ed@nhumén MuifBE 1t ¥a 0f vﬁ@ﬂe%n@%&ealtalart%ﬁté on
initi atl on codon having the RNA sequence 5'-GJG -UUG or 5'-CUG and

5' - AUA, SEHTUSRE® ahd1823CUG hévé’le&fetnl%oﬁﬁntéoiun(ﬁl’id)nseguei’lcﬁs WB& he
ternms [ t r n" can enconpass
many cod’{)d;:nl:‘jeié]‘juleérjlc%ellsep ge"{'/cgr#%}é)u&g% ETHIT St’e rﬁr?lcgg%m d in each instance
is typically nethionine (in eukaryotes) or forrryl met hi onine (in

prokar FRGURE Bt misowldes keowpraphi bel artegreaterssairogtot of atite pridkameot i ¢
genes y _have two or alter na ive start codon any gne of 25 which

may be é]flé’reenta}%nr%}”iﬁrﬁe?rzeeac?? or ‘?‘Ir‘qa)nsl FHEPRE ni §‘Fat| 8Rd n asDR&tEtEul ar
cel | 1P ot ringFeeastl YAGES AFIYUREUBBY SKivéils CORUIHI oS £l iy
context of the invention, "start codon" and "translation initiation codon
ref er £@UEhevedenoér t(i—’mwrtmamahe&isem/ikg vovo 2o hai k¢ akettisansleat i on

3?0\?\; h%'fnlag"tgg’r& regglﬁl Fellséal%gfqéne se&%gﬁ]cgiag%%of ejrbLC}Odl ETEE%\Z/?SR@QSSUE

al'db k@DwWIOi:n 4he ast 1HBS 4188AASI(BEQOID eV neddon 'El@éoﬁeéQ[LtsSTs%w
codon of aggren ma have one of three sequences, i.e., 5 -UAA 5'-UAG and
f‘ fhet rpg‘ﬁﬁf‘%’d T DRAAs &G ncdee el’BltiFﬁAm%’P- OGS e WELhTEA,
'respecagyaby)or 5525*]%@@5@3 oﬁtﬁéisCQﬁl%g"@gl 9@ aﬂﬁ' Nd:anghatign gkl ation

codon region" refer to a portion of such or gene t%at enconpasses
from abbei? 925 (£BQaBBUNGE0 Lnt |fgnodssadcmchl cIés ngYkg ther IdisedlBBA9(i . e.

5" or Bagafr tr at| n|n|t| on_cod imlarl ter sto p
codon ?eg? Iﬁﬂalﬂ% 1§ %r aff thl oﬂ“ﬁe i ﬁ&i@h i&é’ﬁllseg%/%n tr}’reef ﬁ?ﬁﬁe
posbt i ofvetiisleh abnaRdbA @rqgne hb@év@ﬁcmmas&ﬁﬁséd oWiahouwly 3Ry tiy ageut 50
contlgﬁqus nféleot ides in either direction (i 5 or 3) froma

transi @t on*t88A7 ndBEEN Tbdln:  ThHe) oﬁéﬁwﬁe%%’g‘ﬁ%%](mcwas%o&ﬁg
regi onyng Waiggh hgveI KNoWRoLE tfeards1Qad effiis i, dd'e i-E91AR bgé%golt he

translation initiation c%gon and the translation term nation co i's al so
a regigiPwhi ch may be targeted effectlvely O her target regions include

the 5 untranslated regi on (5 UTR), known in the art to refer to the

porti Oth |re ion fraom trans at on initjation
codonﬁﬁﬁhus |n(9 udihy nugra(ﬁ%la%% bgﬁﬁégﬁeﬁ?g %OnCa?) a]FI%SYLLE
tz@nslfatlilowiing t i afben coderelaf anoﬁRNA tOf e M STES PONGH1 R G nUCé&@iégﬁéeon the

gene, and the_3' untrans]ated region (3 UTR), known in the art to refer to
the pOLLBSRVGHSLFLHAR%A PF}O’ZSnﬂhe’C t diwedciton 9RABM £0B ttl’l'H?ISEQtIM/kg

term gabhos ¢odQ Qedagﬁizg st @c'%ﬂngf\gegﬁéf%l desdiet veen the Rt l@tion

term nati on codon an or corresponding nuc “on the
gene. 9Fha 5n cap @bn&nrOriRmommprl ses an N7-net hyI at ed guan05| ne re5| due
joined to the 5 -nost residue of the nRNA 30 via a 5 -5 triphosphate

| i nkage. The 5' cap region of an nRNA is considered to include the 5 cap
25 uCFDGURE! 44 fslaswaekhags itrherdddsha D0t peskaghicdess agdk ageRbub@ist NG, cap.

The Sraggp regl on maoy al soolbe a g)r ef erreod.farlgget (r)ggi Cc):r’}"GF antisense
oligonucleotide resulted in a statistically significant
reduction in both CTGF and CollA2 mRNA expression for all’
doses. These results clearly demonstrate that inhibition of

30 CTGF expression with a 2'MOE modified antisense
oligonucleotide will decrease the deposition of callagen in

skin.



-23- Although sone eukaryotic nRNA transcripts are directly transl ated,
many contain one or nore regions, known as "introns," which are excised
froma transcript before it is translated. The remai ning (and
thereforetranslated) regions 5 are known as "exons" and are spliced
together to forma continuous MRNA seguence. NRNA splice sites, i.e.,
intron-exon junctions, may also be pre erred target regions, and are

partic useful |n si tuati ons mher rrant I|C|n is i icated in
di seaseﬂ'fé‘#ﬁﬁe\h anPb98r pFdduct i oﬁrfi‘tp palr"ati?%% sp@toét’ld“r%duct
is i rrplslcgatleﬁimarmdl seag€ls Abgrr aphef usireR l HAet seRS cdUQ 1 orRRIIIANGRENt S

or deletions are also preferred targets It has al so been found that

i ntr on®PIREFEETHY S beC 3 ek s, d%mdl hafeesr B0prnefBEr é8, Mpatgsalr elgissns f or
anti se anple to DNA 15 or pre-nRNA. It is

al so kggl\jtnrcar n the arcigjtrg%e Jt%gaﬁa[ eri na Tve RNA transcripts can be produced
frodn t he sane genontc regi on of DNA. These aIternatrve transcripts are
generall : as varlants More specifically, "pre-nRNA variants" are

t r anscrpte—28 siathiunite At eSSt ¢ DNA that differ from ot her
transcripts produced fromthe sane genomic DNA in either their start or
Stop Posl Lo aRBoRaRlAlcn POLIL | BhGAR:G AN L3I QUL Cof Cal AP OR, eXCl Si on
of one or nore exon or INntron regions or por I ohs “t her uring
splrcrngmppneeBRNa.vmmdmﬁreqncmﬁmgnnumﬂémﬂldeﬁW#meu$aﬂmg o€ongeggent | vy,

R SRR o BSOS SR e BrE TR

These aRNAmrdrantesar %@ﬁttknOWBtRSm alét?é natbyeoR0 SliLoHprigpbg - |f
no spI|C|ng of the pre-nRNA variant occurs then the pre-nRNA variant iIs

i dent i BafleBCidies varlantl388-21423 ) ¢ h%ﬁ%ﬂhﬁﬁﬁkno®ﬁ4pn2@ﬁé ar R12Rat
varianggg¢an pe,prodysed é?geugggﬁhe §§§ 8%ha|tf§§&ti¥§35'gﬂgg§ Egﬂgtarheor

stop transcription and’tha NAs™Ctan poSséss nore
start Toodnlods st bp>2et689, VatDaHE$29hahdontBnan9350ErSEQaIDrmOWRNA or

mMRNA that use alternative start codons are known as "alternative start

hat pr Those transcripts .that use an
a?%ergg i V¢ SH% (ﬁ§§a§%}Q5nowﬁ éPP@Fﬁ&PPvep§Bdbd@§rlantg@mﬁ?uFﬁat
pr e- rrRNAcﬂt @&hﬁm@e apeetifiife ety RA iQondiditaldey & s i d aE 15-3he
"pol yA 10 variant" in_which the nultiple transcripts produced result from

t he al%lé#?%ﬁr%%@%é@?%n 8f df@sH @ hé2" poryacbess sﬁegmﬂrsce btyorheon
transcyd pt%ﬁ@cﬂacr}s‘:‘er%Sreggﬁrceb%up&?ﬂ?c' 9o tr%%?% rgt Sg ?j L8 at & at

uni que pol yA sites I sense conpounds are€ co used as rese
reagemus laed ittesdi 2640s2669, RT6 X268 £, 28aBi-26AFe axrhd gamel—e@tz_uzde@f whi ch
3@@ aEJ%%#%i hi it gene expression with exquisite specificity, are often

d f S ‘dinary skill to elucidate the function of particular

genes. Antisense conpounds are also used, for exanple, to distinguish

bet wegn 26hd Usbiodliscalt ,VaEhosS HRAAT om0 200 abagi£Lakopgbinay wiyH sense
nodul ati on has, therefore been har nessed ? research use. For use I1n kits

and dFQ&ﬁééﬁie@s a t Redintiedenabl gonpelnasiae tq@gmm LAveft i loimkesi t her
al onengk1bRtAREL NALEoM AN 25 alfier,RLLagase conpaHnds ;atfgégpcf tics,

can be used as tools in erenti al or conbrn orral
el uci Wht ehexpr essiomipavi ehis ofici eporticosaudimensét e foernl GJTJ‘BTEEQJf

9eNeSIEXROEISSE M L Nagel 15 andsti §3UeSis 50 51, 52, 56, 78, 125

and 166.

In a preferred embodiment of the invention, the compound
comprises 20 or at least 12 1linked nucleosides, more
preferably at least 14 linked nucleosides, of which is present

30 within the nucleobase sequences set forth in SEQ ID NOs: 28,
30, 39, 40, 43, 44, 45, 50, 51, 52, 56, 78, 125 and 166.



Expression patterns within cells or tissues treated with one 30 or nore
anti sense conpounds are conpared to control cells or tissues not treated
wi th anti sense conpounds and the patterns produced are anal yzed for
differential |levels of gene -25- expression as they pertain, for

exanpl e,to di sease associ ation, signaking pat hway, cellular |ocalization,
expression |level, size, structure or~ 8fction of the genes exam ned. These
anal yses can be performed on stinulated or 5 unstinulated cells and in the

pr esencE®r SgbEREEN 0P Tot HEPS @ oRPEURBS RN AFERAMBGH eb¥i GityRATHEINS.

Exanpl thods e [ Y. [ cl ude
DNA ar %@Ilot:gam cro%ﬁ%?sﬂﬁB?ggﬁngégn \?@a; %Esgé(ggtt gf%ggtg LS% lPﬂl 24;
Cel | s, dsaalrespdaBse Lettidy 2@00umtlD, mﬂbﬂﬂsaﬂﬁ)veﬁAGEn(isehleallaanaﬂa/]s}J§ of

MVadd 1 | Di 2000, 5, 415-425
B Ans (S T et iRes T or DR AL (o bR e AP Y Tt o

Viei ssmyrouliidinds, Eawiple 18 a%goh@%w@% Qoc iEGA g} al gene expressi on
anal yS|s) (Sutcliffe, et al., Proc. Acad. 15 Sci. U S.A., 2000, 97,

1976- 81% protein arrays and prot eom cs (Oel ls, et al., FEBS Lett 2000,
480, 217® CRARYFN HeTeInees PEP%@EF@@héﬂe?F'-Q‘uI?@QQ- ty, 62ip0ludy, be»qﬂ;ressed

sequen ( ) e I FEB 2000, 480, 2-16;
Lar sso(r%(f’l tg?glal 5%- es’%q'gt g%ﬁ%%lt(l%m%ﬁq&%%géiﬂf?) ak%& uﬁ??ag{ll Ve RﬁA
finger prtn:nt:rtng‘aa$lea)ef(1Ewd18:eganraloﬁ tﬂcli@lnucBl@ﬁd‘lemleOO@orZ&&am%l@&
Lar son, [% al tonetr 2000, 41, 203-208), subt,r active cloning,

di f fer &n ia§ge(t}| SHHHPY [‘JE%/Y (%%?%‘E?%s%nﬁ Bel acut'r . Ui "2 VPEPBDI 61 |

20Q0, 3nt3dh; 24), SOIRGr at EorIENQM G Ayhnidiszat | op Ul
25 Cel | Bi ochem  Suppl . 19% A DasSE) la%léﬁl(% iesaiion  r8hidh,

hybr i dEZaR$ bAFieBc herqieatics eaieh Cust epsbar Bafinkd Ganckeic1889d 35,

Thr oughit Okcr cLa 9600 o i shad) SeEsghisRIBE Be' B cifdeti otk ©

cont extanfet hsghanentbowhiiche atneram iG] dr(E Usd g it "hylet €652£9, aguehi goner
or polymer of _ri bo?acl eic acid (RNA) or deoxyrihonucleic acid éDNA) or
mi et i 082t Rr@eFireHi STEEFM 9CCHEBudeL oI Gich RIRAIRRIE cofesdassted

natur ab f o @ECLE rd nﬂecﬁ'&@tf&@%ﬁsmﬁb!gééz? é’@dn eye}lﬁengchat gLpugleosi de
(backbone) |inkages as well as oligonuc eotl avi ng

non-natural |l yoccurring portions which function simlarly. Such nodified or
substll‘ﬂﬂtfe?dﬂcﬂlg@ﬁ%ﬁé@?ﬁdeswatﬂé ofipéﬁrQMfera@dlm’eY n@meae:ero f chans

becau % e for anceﬂ %%ul ar
upt ak anc fTe %%9 %éés%ﬂég [ | & 5t 8 et a %ﬁg bi I ty
in th&mpmesédeﬁtmﬁledcleﬂsaﬁnﬂl exonic and intronic sequences.

number of new intronic (SEQ NO. 125) and exonic (SEQ NOs. 28,
20 30, 40, 45, 52, 50 and 78) oligonucleotides appear to be

significantly more active than other sequences.

SEQ ID NOs. 39 and 40 were shown to be highly effective
inhibitors of CTGF expression in the original ASO screen for
activity (data shown here). To further examine whether this

25 area on the CTGF mRNA represents a “hot spot” to target with
ASOs, an additional ASO sequence (SEQ ID NO 166) was
designated, which is designed to hybridize to sequence just
upstream of those targeted by SEQ NOs. 39 and 40. This ASO
(SEQ ID NO. 166) was also found to be a highly potent

30 inhibitor of CTGF mRNA expression, demonstrating that thisg
section of the CTGF mRNA is an attractive region to target
with ASO inhibitors.



Whi | e anti sense oligonucleotides are a preferred form of antisense
conpound, the present invention conprehends other 15 oligoneric antisense
conmpounds, including but not limted to oligonucleotide mnetics. Antisense
conpound means a n oligoneric conpound capabl e of undergoi ng hybri di zati on
to a target nucleic acid through hydgqgen bondi ng. Anti sense conpounds

include, but are not 20 limted to olidonucl eoti des, oligonucl eosi des,
anti sense si RNA, RNA,

ol i gonucl eoti de anal ogs, oligonucl eotide mnet;cs,
ri bozynes, &kt erdRlf CyR de W%‘%ﬁ%’l‘%oti% ( AMGSHRS Bér wh¥ch

), EHEPOt
hybri di 26t 0; ddye- 4 2y 9gh RUGSHG 61 Jf 2B heX Pt OhbH0 {185, ‘
sequence (%GS) ol ifé%nu%l e%otcg%cg%tgl%gdgﬁoga%a%e%ﬁ?s rkI)n ce?t a?%gtﬁfé?enéﬁts,
an ant isznisee cobjpaomadc hast ddasicvbdbhsetsequbrse firbat tawget witdenlidst he
5 to 3 directign, conptises the reverse conplenent of the t et_ segnment
of a taryet” cllg%é_'ac' *Po Whi Eﬁ‘%ts?gu?’ﬁ?‘aetsélfcq n tRERELSR :figh B0

enbedi nEen 9 an Amisensa @l i4aonual eqkiede has Rosucl pobasesseaquencesd hat,
when witten in the 5 to 3 direction, -27- conprises the reverse

conpl eF@RPasTtitied Mar get segment of a target nucleic acid to which it is
targeted. In certain enbodi nents, an anti sense conpound targeted to a

nucl el 3G dih$ed2ibA 391 84U S5 dds | €N9LRmsbanat NEhi ¥RY d(.somprises a
modified oligonucleotide comprising at least 12, preferably at
least 14, linked nucleosides, the nucleobase sequence of which

10 1is a portion of one of the nucleobase sequences set forth in

SEQ ID NOs: 28, 30, 39, 40, 43, 44, 45, 50, 51, 52, 56, 78,
125 and 166.

The antisense compounds described herein can comprise an

oligonucleotide having 12 to 30, 12 to 20, and preferably 14

15 to 20 linked nucleosides.

In one embodiment of the invention, the modified

oligonucleotide is a single-stranded or a double-stranded

oligonucleotide.

The present invention employs oligomeric compounds,

J particularly antisense oligonucleotides, for use in modulating
the function of nucleic acid molecules encoding connective
tissue growth factor, ultimately modulating the amount of
connective tissue growth factor produced. This is accomplished

by providing antisense compounds which specifically hybridize

25 with one or more nucleic acids encoding connective tissue
growth factor. As used herein, the terms "target nucleic acid"®

and "nucleic acid encoding connective tissue growth factor"
encompass DNA encoding connective tissue growth factor, RNA
(including pre-mRNA and mRNA) transcribed from such DNA, and

30 also cDNA derived from such RNA. The specific hybridization of

an oligomeric compound with its target nucleic acid interferes



5 anti sense conpounds are from 12 to 30 linked subunits. In other
enbodi nents, the antisense conpound is 8 to 80, 12 to 50, 15 to 30, 18 to
24, 19 to 22, or 20 linked subunits. In certain such enbodi ments, the
anti sense conpounds are 8, 9, 10, 11, 12, 13, 14, 15, 16, 17, 18, 19, 20,
21, 22, 23, 24, 10 25, 26, 27, 28, 29 8§0, 31, 32, 33, 34, 35, 36, 37, 38,
39, 40, 41, 42, 43, 44, 45, 46, 47, 4%, 49, 50, 51, 52, 53, 54, 55, 56, 57,
58, 59, 60, 61, 62, 63, 64, 65 66, 67, 68, 69, 70, 71, 72, 73, 74, 75, 76,
77, 78,954 BRegBOFMAkedUEGEIAT ©F FRemgEGlety actdngdhdst mesIRE @Y two
Of the Shoveuiclliugs. ofS kN SalEEMDOGLIBILS 0 anly SYHHARIROUAG. I, an
d ndcl eot1des. Thn

anti sense oligonucl eotide, and"the |i1nked subunits  are one

pr ef er rexkainfiori Infant ofortid Zenvémt | oh, e ganpoahlly comfésesd 20c®r A
| east 14 |.i.nked npclg@;ide wherein the nodified. oligonucleotide has a
0

sequencEMHITHSS 100%20 HUBSTHHTE F ofb %t tohe PeeqdhedLeZad f ¢rth in
SEG | Diﬁi@&iud@,ré)&,ic%%i&paﬁ@,tﬁ%&sé@idp%?@n.lzﬁiénguﬂééioﬁg BROGRAI +o

preferred enbodi ment, the | ead conpound of interest has the sequence set
forth ¢ SEFerfeaped3giths Sidupd®4pll| wviderlt afunerbods nemady as shdicrened

t ti ° d d | e id h .Si ngl
cubunt L asPacaa FranstRestlhooEe ot DAY B8 B i eV BRD Be B Lhe
3' endtfansfagicat i aansA sthient enedppotéitincabad tiid imensespdIPOHgd of

targetgg to$§%nucleic icid may have two subunits deleted fromthe 5 end,
or al t &PfatTNVRI yGay fafe PUB 3 sOVFS t BRURI eIRRF¥$Om EHEl 3CaAdYLSF t he

antg senseieEpoul.crA hey Nl Valdagddieidelst egh ducl egskdes, oy, bepgihsper sed
t hroughout the antisense conpound, for exanple, in an -28- antisense
conpoufideh@vargldnechfietbosifdesdehetiot dnfemanue 5withd tanpenennatkéasi de

del ete o] .3 epd. Vﬁﬁ .Si. gl ditional subunit_.is present in a
IengtH%%%% anggggggh g%nﬁ%hngé' cglaggiﬁﬁﬁha? i %?nnévfbgoﬁggﬁFéﬁeat 5
the 5 tibss3& gndwdh fhetapti sanshec mmaxt dthethd Woré&sen i gvaddibhonal

subunits $%f g{esgnt, t he added subunits nay be adjacent to each other, for
exanpl €T A Gt | SBFRRS coRpoiRl 3R nRETRASBbuhf EEMabABHOR tBE 58 end

(25 addidi@ibe QimitArIAH)Vely tondhedrond dd' ogdditiie . Of it hey o
antisense 10 conpound. Alternatively, the added subunits nmay be di Spérsed
t hr ougtBiiexthec Binthse ms@semipounen f oon exanpiki t i anan saritlies grsef eonpdund

havi buni tqg the 5' d d -subunit .added to_th ' d.
't ST, GH ORI BEREE b2 I oo dRon (i e, 4 L D SebrEed O
target.

20 Target Nucleic Acids, Target Regions and Nucleotide Sequences

It 1is preferred to target specific nucleic acids for
antisense. "Targeting" an antisense compound to a particular
nucleic acid, in the context of this invention, is a multistep

process.

25 It is understood that the sequence set forth in each SEQ ID NO
in the Examples contained herein is independent of any
modification to a sugar moiety, an internucleoside linkage, or
a nucleobase. As such, antisense compounds defined by a SEQ ID
NO may comprise, independently, one or more modifications to a

30 sugar moiety, an internucleoside linkage, or a nucleocbase.



15 antisense conmpound, such as an antisense oligonucl eotide, and/or

i ntroduce m smatch bases without elimnating activity. For exanple, in
Wolf et al. (Proc. Natl. Acad. Sci. USA 89:7305-7309, 1992), a series of
anti sense ol i gonucl eoti des 13-25 nucl eobases in |l ength were tested for
their ability to 20 induce cleavage ofga target RNA in an oocyte injection
nodel . Antisense ol igonucl eotides 25 nucl eobases in length wwth 8 or 11

' tch b; th ds aof th ti li | eot i . ble t
oot AR ered o babngutas AestatkBr ran el b LT SR han
t he antirsensecL oot B | e il dBd ol & sptbiee MsdBisthes. Sinmlarly,

target specific cleavage was achi eved using 13 nucl eobase anti sense
ol i gonucl eotides, including those with 1 or 3 mi snmatches. Gautschi et al
(J. Natdn @B@cerbpdimenys: fp3camget MEPGROROGE) BOSHEWBRYFAALEd Gafdnast ity

of an | cleot de | % c een) rity.t bcl- gRg@ nd
havi ng(}l:g%%gﬁn %h%}lslgt%{}%%ggc%ggé)nm 0 rec}l?;lcée’ t%ee‘%%(grggsg%ggoof afh
bc152 amtomp2@s bal3XL UTR VI &r G 'andTRN ‘anvexdwr t Aar noresort,hia coding

ol i gonucl eoti de denonstrated potent .apti-tunor activity in vivo. Mher and

Dol ni cRSEUTE Aci. ﬁe‘%“’}nsﬂé%‘s‘m- 335811588} Rest EEIG8Ber | e$TERSLENGOR 14
nucl eohase 2Rl $eN SR Aldioic! fald HeSe s AN Sn@c 28 @Ndc4d PHghBADAS G

anti sense ol igonucl eotides conprised of the sequence of two or three of the
t andemsamuictared 1o | gefdokdot rdgsoneespert i v y niakeiheiacigbi ldary e
arrest translati.on of human DHFR.in a.rabbit reticul gcyte assay. FEach of
the ¢ nPEER R e BES ahor s SN D) | iAo eabEhes B AN HughiEY o

i M bi NcBraaskdatsiveh, ialfaginta tdlorf 1Ornd®estat @t chet8in bierd8eendd .

nucl eobase anti sense ol i gonucl eotides. Bhanot et al. (PCT/US2007/068401)

provi déd sﬂBP?Fap?W?@ﬁ%@eEBﬁpogﬁdsFaFHEFudFﬁ§l€8np8éMdseESﬁEP?§§ngthe
chem cabhye=Apdi fiefh hi gB-afdfinidy gppameys &éotaﬁggw% £ l,gegth. These

15 short "antisense conpounds viere shown to be useful for Teducing target
nucl ei ehacithraed/ oregirawt eities Bn 8&l | sBargeéssugisie amf apnwgherwi thrgetr eased

pot enc I npr oyve rapeutjic_index. Short antisense conpounds were
effect“%%gg?érﬁﬁgylgoégg Eﬁﬁﬂekr5§968§ry descri bed anti sense conpounds,
allowing for a 20 reduction in toxicity and cost of treatnment. In addition,

t he deBzrgdethghothchntiesendeteanpaandsnhavwE great ereqt endhal targetal

dosi ng. éagwidizations 25 Once one or nore target sites have been
i dent i T¢EEL bl FYolitFRoERdBEAA SRS Se FIIROT Rk S0 i g y Such that a

desired effect occurs. In certain embodiments, the desired
effect is a reduction in mRNA target nucleic acid levels. In
other embodiments, the desired effect is reduction of levels
20 of protein encoded by the target nucleic acid or a phenotypic

change agssociated with the target nucleic acid.

A target region may contain one or more target éegments.
Multiple target segments within a target region may be
overlapping. Alternatively, they may be non-overlapping. In
25 one embodiment, target segments within a target region are
separated by no more than about 300 nucleotides. In other
embodiments, target segments within a target region are
separated by no more than about, 250, 200, 150, 100, 90, 80,
70, 60, 50, 40, 30, 20, or 10 nucleotides on the target
30 nucleic acid. In another embodiment, target segments within a.

target region are separated by no more than about 5§



conplenmentary to the target, i.e., hybridize sufficiently well and with
sufficient specificity, to give the desired effect. -30- reversed

Hoogst een hydrogen bondi ng, between conpl enentary nucl eosi de or nucl eoti de
bases. For exanple, adenine and thym ne are conpl enentary nucl eobases which
pair through the formation of hydrogesgbonds. 5 In sone enbodi nents,
hybri di zati on occurs between an anti sense conpound di sclosed herein and a

nucl ei ¢ i The nost ¢ n is hybri di.zati on_i nval.nyes hydrogen
bondi ngnlgcgjt‘%\%%ln@eg%rrp Ie"ms?ﬁ ary g%%?%gbagi@gﬁgﬁ%t heaénluog‘l ei gnacia d&él&'@qes.
Hybr i diengdd dimerftts OCtalfget desgivaitys Ngre ashidicnaus Stringent ) conditions
are sequence-dependent and are determ ned by the nature and conposition of
the nucleic acid nolecules to be hybridi zed. Methods of determ ni ng whet her

a sequentdall &pEerertal FGIRGBFF diBRbl ¢ ot QURdr JEttHIEI & cOaciW B e anel |
known i diher 13 Riton | Ng0Nng enadi nept, {he.anti S€.f£0 \ds L. ded
herei n aréﬂg%ecfﬁ$b§leahybridizable mﬁt% a‘%ﬂblggg acid. %%nplg%§%¥%$ity

" Conpl ememtesntys, " castaseingerei ataref eoslono ¢he acapap t yoflon 20rer edisse

pai ri ng_hetween two nucl eotides. For exanple, 4Jf nucl eotide at a certain
bosi t1 GHGPAR ofPGGRtcl BBETGECPs caghbl B i CHES HondeaT T nTEY

nucl eokipde idt clehe ysaBRcpaget | @ @érea INA irdWArI 1BEUlRE ithen tRGion

ol i gonucl eotide and the DNA or. RNA are considered to be conplenentary to
each 25Usthas &he KR ISo$I0008N OTTIREOPl icgstedel eot i de and the DNA or RNA are
conplenmentary to each other when a sufficient nunber of correspondi ng
positieps I 1ﬁg&% | g¢ar L e u i ,ch dr.ogen
bond W?th e_c{a%: ot I{egr)é.ﬁ%ﬁug "sg'bem |%agﬁgﬁﬁ$b%%éa e"wgkda"rg%nqlp ée(m‘glnt ary"
ar € t ecospd0ishinclfarehaisedqtencadicfate tasgéti cuedeidegreeal ofo oB8her
conplenentarity or.precise pailing such that_stable and specjfic_binding
occursngFﬁﬂgﬁgthghgppg RUEl edtide TP THe DY or SRAPP %WQeFﬁeltBP§ST

under s40gri Bhihemayt. bhat utbg sequengeneiran ABLLERBSEoEONBOMNTapEeY NOt
be 100% 5 conplenentary to that of its target nucleic acid to be

speci f#RRYGT hyBhtGreal caunkehht BSaAse CBHPDURANPITEFeR| fdadhl Pyevent

hybri dizabl -hpndi o] he nol ecul e
i nter ?tlél?égs \%QEN%SF ﬁteghnorO%I O%%%%%?Ig%ggf H?ﬂg&?g?gets%%;cre%ﬂ%%gg a

| @5s diylhtidize, iand tihemesdécifia sahhec et degreeces oahplendndraraty to
avoi d nanspecific_bindi ng .of, the anti sense conpound to non-target sequences
inder oI (TBnESFAC R Kt FRAGbi (it | SOHGSFTERE 1%, OLfHaFaet

physi d&gigategponditions in the case of in vivo assays or therapeutic
treatnment, and in the case of in 15 vitro assays, under conditions in which

the assays are perforned. | _ o
There may be variation in activity (e.g., as defined by

percent reduction of target nucleic acid levels) of the
20 antisense compounds within an active target region. In one
embodiment, reductions in CTGF mRNA levels are indicative of
inhibition of CTGF expression. Reductions in levels of a CTGF
protein are also indicative of inhibition of target mRNA
expression. Further, phenotypic changes are indicative of
25 inhibition of CTGF expression. For example, an increase in
measures of CTGF is indicative of inhibition of CTGF

expression.

In detail, the targeting process usually begins with the
identification of a nucleic acid sequence whose function is to
30 be modulated. This may be, for example, a cellular gene (or

mRNA transcribed from the gene) whose expression is associated



Anti sense and ot her conpounds of the invention which hybridize to the
target and inhibit expression of the target are identified through
experinmentation, and the sequences of these 20 conpounds are herei nbel ow
identified as preferred enbodi nents of the invention. The target sites to
whi ch these preferred sequences are cefpl enentary are hereinbel ow referred
to as "active sites" and are therefore preferred sites for targeting.
Ther ef qr.e_,anot her, enbodi nent of the_invention 25 enconpasses.,conpound

ant ch RUEFS df 205 B CRESE GLETEa=si vBstt RAean: PERRSe SomBolna 1End A4u8 get

nucl ei endlcddl lag ef eomplaeeit feot fcuLaghent hernwhegie apsaééhei enlyatwaley, of
nucl eobases of the antisense _conpound can hydrogen bond with the

cor r espdRli RGTHEE edBasts WICUHE t aFdet PREPRIES a@fokigch oSt iye

desired.ef t i 0C . 0. nt | 4 nhi it of t arget | eic
aci d, gﬁ%ﬁ£§§ 3&%#&& ng%Fg?%'ac?gg. &éggégﬂgi-ég%%#%%%nﬁggf nﬁ% %8%%%%5
bet 3weenecarrarimasdnse ofnpousdtandha EiGesnuel ehin adihd sragehe tfder athed

provi ded that the, anti sense conpound remnains ﬁble o specjfically hybridize
to a t@FFetREA tREFGE I Wbr BBy ECCUIn S sERes o@?ﬂl?%@ SLR@ET di ze

over oReq0r NBELSEHNRNLS YoduldioRnueke Sedds Siehokhathd NnHeLyesng or
adj acent "segnents are not involved in the hybridization event (e.g., a |oop
structwidl resmitth Withanr gie scontentepf | phgopresebsdi immnstiohe a
antisensef%on% undstgroghded herein,1l0 g g at | east 70@% at | east 73%; at

| east BOGy SAf “Feadlt8895°RAF | 84SE 909 | e5§¥18504 “BECTREEC 18604 “5F | east
97% atrhAasttI8W onndtikedsh I cargteiRiay tddrCTGE Nughei Cogehd.
Percent conplenmentarity of an antisense conpound with a target nucleic acid
can beTr88HéRfi M| ﬁéRFbutqfnet%t 9689€- 151199 eREnpte, kBAWANtiBehbe

conpouggt%ntggiQQ&Hgfgtfghrgggg aﬁﬁ§mggﬁgﬁeign@y§¥5§il Dggﬁ?ann

conpl enentary to a target region, uld therefore specific y
hybri dizensepibddr egil¥senbl80upescert ' cAfp| ementiae i toprrespomdinexabphe, t he

remai ni nonpconpl_ enent ar ucl] eobases . be clustered ar 20 ipterspersed
with dB%%?%%@ﬁ?arﬁ%ﬁuéPEB§%§% l%%dlﬁégégﬁanbéxﬁgﬁ}ibﬁo %% E%Eﬁrﬁ? er or
t gscongb eEBNt By MAUOGEQRARRS, * ASh8UOCHs AR aBbHSANS &£ 0pRaUNG UM §hai-s 18

nucl eobases in I ength having 4 (four) nonconplementary nucl eobases which
are fleaf@d’ by & wBinegishs of compret dastthplentndasiayiant hinhelaniget 25

nucl ei i d al.d hav 89’$¥ﬁ; onpl.enMent,arj i.th,t ar ge
nucIaé?%ﬁﬁdh§%g£§bnﬁg§t%ﬁé #% \ﬁﬂénﬁ ?ﬁgéécgbe of the %reggﬁ’i%QQntion
Per cert' -cxirp) e3reriGE i 4yd 05 ' adU@nhasendbeectomownd tw tfurectriegt ofn ofi aot ar get

nucl ei ¢ acid can be deternined_roytinely, usi ng BLAST prograns (basic |ocal
30 al Rtfent Soar CRTISol 4F TG LPOHOREL ABFEAROUPEmsCRA, | AMGhe’ BFATL

(2t sclydorpt Bhn, dncdBbasP Hany 1888on2lPeqdd3cdd0; LhaNgcaRdNadden,
Genonme Res., 1997, 7, 649 656). Percent hondl ogy, sequence identity or
conpl émartigtiary ambme bacdét éhwigsth binstance is typically methionine
(in eukaryotes) or formylmethionine (in prokaryotes). It is
also known in the art that eukaryotic and prokaryotic genes
may have two or more alternative start codons, any one of
25 which may be preferentially utilized for translation
initiation in a particular cell type or tissue, or under a
particular set of conditions. In the context of the invention,
"start codon" and "translation initiation codon" refer to the
codon or codons that are used in vivo to initiate translation
30 of an mRNA molecule transcribed from a gene encoding

connective tissue growth factor, regardless of the sequence(s)

of such codons.



-33-- for exanple, the Gap program (W sconsi n Sequence Anal ysis Package,
Version 8 for Unix, Genetics Conputer G oup, University Research Park,

Madi son Ws.), using default settings, which uses the algorithmof Smth
and Waterman (Adv. 5Appl. Math., 1981, 2, 482 489). In other enbodi nents,
the antisense conpounds provided herejn are fully conplenentary (i.e. 100%
conplenentary) to a target nucleic acid. For exanple, antisense conpound

may be fully caonplenmentary to a CTG- nucleic acid, or a target region, or a
10 tar gl SegRMP oFieHh gof SeaBeAts (Hiteof. ASTINGE 1l of AXMipaRipn

conpl eRRRIR! V' oFeansc S3Ch gl gobage of @nha?enﬁgvéormpém%f S ch3Rabl e of
preci se base pairing wth the correspondi ng nucl eobases of a target nucleic
aci d. Tegueocssion of. a hondadnpbéntAGaandnuc|-diifas ttivaycberaspbhdiby 5'
end or 3 end of the antisensg comound., Alternatively, the :
non-coRéﬁeﬁ?ﬁ?%?@C%%cP&@bage"ﬁégnu e e§n§a395§“§v ahSPREEFA%PLI¥dsi ti on
of 4 hernat i seAse OYREUNd coBeN L¥EieH" "R NORraARNLENRRL af Y pugk-eghases
are present, they may be contiguous (i.e. linked) or non-contiguous. In one
enbodi ARAEN ZE@J4 ORSN L&Y e aP9T huel eebasechs anocdid ¢ gerewchgt
segnen T [ i gonu i de. odi ment . . antisense
R e e P R e L bl g T S Tk ek

t han 3innoet®hert hdtwrd&cotomo nbre. t har 1oron3conpEesrnt ar ytpaateabasa(s)
relative, tp 25 a target nucleic _aci such as a CTGF nucleic acid. In

icl, d ,
anot het™bhbBBi FBNECIARL | SaHde adipolids WM "SF FuGAIRsERI+ R | engeh
CQEPr ! i IRE Lok NARrfri R RS CoddiB PegfgniviRAdNaN G, apddr 4 hgp 3, no
more than 2 or no more than I non- conpl enent ary nucl eobase(s) relative to a
t ar getsutic| ehc n@0Aacid, gemeh ths ta efifGFmpaseles cfxwn dabouB425 The anhdbusense
conpo s provi ded herein also include, those which are conplenentary to a
portigﬂgoqgﬁt%%?%%? HHEF8P§1§8Fd?nA§l§§SE ﬁéF@Fﬁ}omp&Frﬁbn"Efef%?s£¥b a
def i netk-amwrdbetr£is THHL b UBHBm{haCiohi 8@ . hucl eobases within a region or 5
segnent of a target nucleic acid. A "portion"” can also refer to a defined
nunber of contiguous, nucl eobases of an antisense conpound. In one
enbodiThsht OPERe BRARHERHs S P oURES ) ar 8F corfREirsht &egica.dt whash ahss
nugl eghase, pord i opy of ar segient . L n th od%ggg; he
anti sense conpounggeargr 0 g%%plenentargétoegg Ig%g?gg 1 nué?%%ba%%?
porti dragfslattiamgeinseyathon lapdmt andt hére etbedsirent pnt heerantnsense
conpoun are, co Ienentg&g 1o at Legﬁt al nucleobasg p%égion_of a target
segmefCCA’so’Bo | 8t SEF Y altiSENTERE ohFouhdEIEhat & enipiehent ary
to at oteest GafgedOreblionk? iA81udd, the 18 1ferbhstbed 9redPonor %gmr e
nucl eobase portion of a target segnent, or a range defined by any two of
t hese UFR) uesnavdentd t fhFha@rdnttis ereEer ohpolitigs ORviatedo hepsi mRAY il so

e 0 def st rcent_identity i cuyl ar_.nycl eoti de sequence, SEQ
P%yhtgh%r!%onggggﬁgﬁg%réég%?e Ef? %%%%%%? %%ﬁléé§%ﬁ;%ﬁﬁq ﬁggaged ein,
an anthsensimxchipinund niug: liederitdesal bbewkba sggieBece dhscleased heaeivhd f it
has the same nucl egbase pairing ability. For exanple, a RNA which contains
ur aci FFPRS28EHPEc e 1B LERFAPH NPT @fscPscARBRA §8quEnEe Srnandling

consi } i t u in j | hynmi di ne
pair ﬁﬁ%%ggggﬁgﬁegﬁ%hgg?egga dndéﬁgng?ﬁingd g@?%?%%ggggﬁih%ggg?#ség%e

conpoURds, dssewinbdd herei aras tweldtefar conpobadporaiiony eibnan deRNAcdln bases
rz%' atti:ﬁ/g 50 tﬁereacrgljgr?n fom the translation termination codon, and
thus inclﬁding nucleotides between the translation termination
codon and 3' end of an mRNA or corresponding nucleotides on
the gene. The 5' cap of an mRNA comprises an N7-methylated
guanosine residue joined to the 5'-most residue of the mRNA
30 wvia a 5'-5' triphosphate linkage. The 5' cap region of an mRNA
is considered to include the 5' cap structure itself as well
as the first 50 nucleotides adjacent to the cap. The 5 cap

region may also be a preferred target region.



30 conpounds provided herein also are contenpl ated. The noni dentical bases
may be adj acent to each other or dispersed throughout the antisense
conpound. Percent identity of an -35- antisense conpound is cal cul ated
according to the nunber of bases that have identical base pairing relative

to the sequence to which it is being_genpared. I n one enbodi nent, the
anti sense conpounds are at |least 70% 575% 80% 85% 90% 95% 96% 97%

98% 99%.qr 100% i dentical, to gne or e of the antisense conpoun or SEQ
b Nos Aiosictby s POTet hendary i) BRIk e LOPAS CRORCP: catt s e S
certai n o d@Nt Qhadpe towvesh ONondDdbii CAdF&NSrégi oAk, SEREBWAOMRRUNAS

enconpass substitutions or changes to internucleoside |inkages, sugar
noi et i €sintorontuc] evbasks arlen exeligsedodiramnta of rapect ApbntiadiPrichel Eosound

conpri ses at. l.east e nodif.i cation_selected_from onsisting of a
15 nodi 'aé]ci;]i%l}ee 'nu@ﬁ%osﬁeglgﬁqlﬁgagé?ng ﬁg’ i if85%su%€a5‘}§%n¥%Fn63’1 18
nuct eokase. kAbkhough andisease Lnld genec! eplided congetineng to vaidret y 20f

nodi fi ed internucl eosi de |inkages n%% be enmpl oyed, the currently preferred
nodi f i E@THIENTC I FeqUenGERe TRNA L HERsPhbehi oat 8- 1 | AREGETHEXABen one

r nor f .t nuc i or I of in 0Ssi | i,npkages
are ph élglﬁotilﬁgét e}“?*ﬁfe?%& e%%?%ﬁ%%%%%s.t#%geen%%qlfbﬁsﬁ ise,SL ?I sg%
pr ef er pad ttikatl atrfigr andeBSehsénoldigomidlcest i Weereonthersaatt |gpbicong disd
typicaLk§ nore than one ,.nodified sugar, wherein 25 the ugar is a_bicyclic
sugar . TEPLASAERY arPoudifsdsS ed Qugdfiehy e eMPFOREANE1epr 8endl y

pri&f erFﬁQtE%u@%B' oyrEAZ' sB1ekhoxyeblyk sygarimplFesthar. iat heashsene and
typically nore than one of the nucl eobases contained in the antisense

ol i gondbkEsande fMdiorhel Bochinngi Ausd tiICKFEarFaRISUERtEs or deletions
o- et h%kgytgfé gbplke;] gfré&nul%rg’éﬁg.e |5 2 asezgudar Leapbi @Ehh&”-lﬂﬁlty a

nucl eobase a own as bas porti'on of the nucl eoside 1's nornmnma
het er otyelbnsbasa sbket e Nfdeativdgs arde thetehsraegsréhatrédrt hbargercl ude

a phosphate group covalently linked to the
regions for antisense compounds targeted, for example, to DNA

15 or pre-mRNA.

It is also known in the art that alternative RNA transcripts
can be produced from the same genomic region of DNA. These
alternative transcripts are generally known as "variants®.
More specifically, "pre-mRNA  variants” are 'transcripts
20 produced from the same genomic DNA that differ from other
transcripts produced from the same genomic DNA in either their

start or stop position and contain both intronic and extronic

regions.

Upon excision of one or more exon Or Iintron regions or
25 portions thereof during splicing, pre-mRNA variants produce
smaller "mRNA vériants". Consequently, mMRNA variants are
processed pre-mRNA variants and each unique pre-mRNA variant
must always produce a unique mRNA variant as é result of
splicing. These mRNA variants are also known as "alternative
30 splice variants". If no splicing of the pre-mRNA variant

occurs then the pre-mRNA variant is identical to the mRNA

variant.



5 sugar portion of the nucleoside. For those nucl eosides that include a
pent of uranosyl sugar, the phosphate group can be linked to the 2', 3 or 5
hydr oxyl noiety of the sugar. A igonucl eotides are formed through the
coval ent |inkage of adjacent nucl eosides to one another, to forma |inear
10 polyneric oligonucl eotide. Wthi n_%Q@ ol i gonucl eoti de structure, the
phosphate groups are commonly referred'to as form ng the internucl eosi de
| i nkages_of, the oligonucleptide. Mdifications o anti sense conpounds
enconpass <8bsAHIUt B oriRhififesttlo itheér n‘(ﬂ:?”e?%?%e@?nk%%e?@%d
moi et i ashr QigH 5 vHic! eelases. MbdkbhgdiaBti sepssisonpOUNdS e ft el op
preferred over native forns because of desirable properties such as, for
exanpl e&sramemriced @el potarthglt akee-sRNAsceddi TRYAS y cogr posfess awink

target, .incr ed stabili inth resence of, nucl eases, or increased
i nhi bi ttohr"’lynC iRt oc%frtﬂ%% 51 |%/etcﬁ%)dF?$88- nUEré55  Fest Ay Qregipate
enps oy etdnd 4 nsreasrNA herbimraiang haftf ivdd YaDdemnatiord esedrer cbignsatae¢

antisense oligonucleotide for its target nucleic acid. Consequently,

conpar BTy e38| t S2ERRrBREEVIC bes GHitai Wad I@ItE "shoft efhafht inraSeRNomesunds
that h su em -?_qs!f' eQs| i i nycl eoti de
Li nkages 'ecﬂr?ilé)t%%r arqu%?éo%cl rri négﬁ%jcntz%gnﬁ e%%%%%%??n %g%l:gg kﬁlﬁggalné% IS
a 3' tanbwnplespteddicastaari vd ridage. vt drsedn's eo £ otipat ndse 3BRNAV bBg mBINR . Of
nmore npdi fied, j,.e. non- ng#r al Iél?occurri ng, internucleqside |inkages are

of ten SBfectRRF E¥PPs s e 1 E3TDAEBHBOH hRA 1R hattSr afl 0BE&YAI ng

i nter nygkeasicde 14 nkages, begausguof i gesi rahl e prqpes t ;p%d%&‘é@ agesl@t
exanpl e, enhanced cel | ul ar uptake, enhanced affinity for target nucleic
aci ds, fanpd i ble eamsktemiadbive t paleatieomnpr efenereofohudiheasdpolyA stop

aigon Lde avi if] it ernucl eqsi i i nglude .
intern%g%lg%%%desﬂbnkeggegsr@%a slcr gtpé:llr? a lé‘ﬁgsﬁﬁlg% d a?g‘%ﬂgggyvve?roggung

i nt er nuchrestriptti tkagesethahade aet uhavygteapophasphieeds at om

Represent ati ve phosphorus contai ni ng i nternucl eosi de |inkages include, but
are not limted to, 10 phosphodi esters, phosphotriesters,

et hy | BHGSPHORS! B8 BHBER N & COEREN Lih 1 35Kb S15h et 4 Tt €5CARBR RS 18N8

prepar@f 4 9o Of i BH0S Y OWsSelAi NkAG 1884 sRON; PhgsANeT aYs 1 GRRt ai i Dy
| inkages are well known. |In one enbodiment, antiSense conpounds targeted to
a CTGRHIS nille ¢ 46 d dodpbise ogener nexprepdipited whtbr nuekgossilee

i nka . SO, e di ts, the dified internucleoside |lin es are
phospﬁ%ﬁ%’f%ﬂo@ gﬁ [ %{%geg.%g?ﬁ o‘tl%%? n%%oiiﬁﬁ%ﬁt s?f eaodrﬁﬁinfﬁré’r n&klléfggi bR
| i nkagel wdigatant ichensefenapound iSf a phesiikeneihi ogkheknt er ghel eoside

| i nkage. 20 As is known in the art, a nucleoside is a base-sugar

conbi FAIRMINGheabBs & L56r 1138 of TPRe IHAMIRISSI dEC| Sisddmaisty hetweeryclic
bage. ; St £CO S uc etero (o es t he
e Y T e

i ncl udertd sghesphated@bagianp tewal erntlerdfioked tloethe 3wgaresyd i ofoef the
nucl eosi de. For those nucl eosides that include a pentofuranosyl sugar, the
phosph&eEGBupS&n be Iinked to either the 2°, 3 or 5 hydroxyl moiety of
the sugar. In form ng oligonucl eotides, the phosphate groups covalently

link BQradisgenh mnicdLoshdediayrie: a0l hehet QuftordBrsd | BeaboRAEMES £ C
conpound. In turn the respective ends of this linear polyneric structure
can bERFUrRFRFERBi W Y- Bk m gidhegul atoser it udg, comBination with

25 other antisense compounds or therapeutics, can be used as
tools in differential and/or combinatorial analyses to
elucidate expression patterns of a portion or the entire

complement of genes expressed within cells and tissues.

Expression patterns within cells or tissues treated with one
30 or more antisense compounds are compared to control cells or
tissues not treated with antisense compounds and the patterns

produced are analyzed for differential levels .of gene



however, open linear structures are generally preferred. Wthin the

ol i gonucl eoti de structure, the phosphate groups are commonly referred to as
form ng the internucl eosi de backbone of the oligonucl eotide. The normal

| i nkage or backbone of RNA 5 and DNA is a 3' to 5 phosphodi ester |inkage.
Specific exanples of preferred antisgygg conpounds useful in this invention
i ncl ude ol i gonucl eoti des contai ning nodi fi ed backbones or non-natural

i nternucl eoside |inkages. As defined in this specification,

ol i gonEIRFAITER hatfng MRV f i RFLCBackboREs | FEFTRIES t hos® t h&ESEESSE n a
phospherus, &tamd t hes hackpane andsthese, t hatedpungt hayecawa@%&gg,us

atomin the backbone. For the purposes of this specification, and
sonet i mePnesfsdioanceaveh, t elzat | stodictiueed odf gdnncltdoni def ttim denest have

a phosphorus atom.in their .internucleqgside 15 backbone can al.sg b

consi déred s e%#‘?ﬁ%m?@raéé’sslec?es?aﬁr %r P&ﬁ%ﬁ’] i eﬁnolsiatdd%qé%cfi qé
backbopestiirelluded fes11eXame eiphasrhoppeenas evChibabphasiior ethicat es,
phosphor odi t hi oat es, phosphotriesters, am noal kyl phosphotri- esters, nethyl

and ot Ferpgurgs phésphadiess ierPregisagrni3ratEgrasky| ene phosphonates,
5' -al kyl ene phosphonates and chiral phosphonates, phosphi nates,

phosphg&gﬁgggge%ﬂ NELULAY Br A AROSDOAMEAS! 65380 known in the

am noa osphor t hi"fonopho or am dat es,
t hi onoakkyliptdspleoaiiZsartaysneal kyl ghosphats | ¢éBreena seldernophospAADSs and

b h h havi | 25.3' -5 link "-5' i f
Cheae LARE"t n60RONENg Hretred s 11y s EPbiet:  ofddos 3689° ©
i ntger npici 69t | dadE NkAdesal Safadysi8 35 FendOchprebsion)O @Gradddtkagec

Preferred ol igonucl eotides havin |nverted5$olar|ty conprise a single 3' to
3' |inkhge BrughBigrowpsflodayer Ggotidet 13 ridije READR. (BestAgrbirnvert ed

nucl eogl esl I o] P i ucEg%Eﬁﬁg i 1§54 has a
hydrox§+9§?%u%h§¥§5¥§%g5?ﬂ2¥§0??2@%§?¥%Sgﬂgﬁﬂt34 m xe §%?¥lﬁ§%%g?$éé acid
forns mechadlso Eneijmded, -13%99, Repdrsenpasive) Uni tedASt atestqiat egéset hat

teach the preparation of the abOVﬁﬁggpsphorus-containing | i nkages i ncl ude,

but ar@NotSFHoHt Sy Sig)s. (BHEC e, 3258 B08: FA°%89, Nesla 4762901:

51823,248; 5 19 7a 1963 8¢ é§389897195%,—%%,4?;&@%6@%%%% 248 3920 Bed@bed 17;
5,321,131; 5,399, 676; 5, 405, 939; 5, 453, 496; 5, 455, 233; 5, 466, 677; 5, 476, 925;
5, 519, (%L 35 538; 821; b, BEBS 30615, 55600001 ; 480562153, 5BRRI0Y; 526871 361;

o SRR, BT % AGRAS S BRI 00,
whi ch (EsTherseduémentidgpolaedishy etefedr encrERPr eb et ¢d 2000, f iggb, 2-16;
ol gorr[.ljat(irlsescé}rli,de g%Ckbgll:]?:s thﬁ.t d%iréottechnol., 2000, 80, 143-57),
20 subtractive RNA fingerprinting (SuRF) (Fuchs, et al., Anal.
Biochem., 2000, 286, 91-98; Larson, et al., Cytometry, 2000,
41, 203-208), subtractive cloning, differential display (DD)
(Jurecic and Belmont, Curr. Opin. Microbiol., 2000, 3, 316~
21), comparative genomic hybridization {(Carulli, et al., J.
25 Cell Biochem. Suppl., 1998, 31, 286-96), FISH (fluorescent in
situ hybridization) techniques (Going and Gusterson, Eur. J.
Cancer, 1999, 35, 1895-904) and mass spectrometry methods
(reviewed in (To, Comb. Chem. High Throughput Screen, 2000, 3,

235-41).

30



i nclude a phosphorus atomtherein have backbones that are formed by short
chai n al kyl or cycloal kyl internucleoside 15 |inkages, m xed heteroatom
and al kyl or cycl oal kyl internucl eoside |inkages, or one or nore short
chain heteroatom c or heterocyclic internucl eoside |inkages. These include
t hose havi ng norpholino |inkages (fogggg in part fromthe sugar portion of
a nucl eosi de); sil oxane backbones; 20 sul fide, sulfoxide and sul fone

backbonges;. f ormacet yl and t hi of or macet yl backbones; net hyl enef or nacet yl and
thiofogW%%%ﬁ?WS%ég%éﬁﬁ%%égriboacetyl backbones; al kene cont ai ni ng
backbones; sul famate backbones; nethyl enei m no and net hyl enehydrazi no

backbongs; thal femtlea ransi suhf gnamvie tarhackienesrmaniodd deasidienas;aand
others having mxed N, 0, S and CH2 conponent parts. Representative United
St at es GREWYR st hal PéASRMERe OFr QRdvatSTorP bf r iPRNEBLEEC ofFdnUBNEIsides

%niggd?fqufdg{%%ﬁ% ?a%?gl EE‘RN@ gé’S‘P Sg%mgg‘i&i gglgééeggg sqg?@gt%% 938;
5, 434, 251566, 6371504101 8671 8ed89 whBiodad4 1o 807 nEraaE1225 0% Cu96: 1086;

5, 602, 240;.5, 610, 289; 5, 602, 240..5, 608, 046; 5, 610, 289;.5, 618, 704: 5, 623, 070;
- 40- 5,%,%%285%8633?%9?3 6ada TR IRt 6 (Rt IENE Lagsikie 5 (brekibege)

certain;ofcaiiChaar eweeIMOM ¥ ARt M Idh diiss apRMi¢RE | ABn -3¢ ,ea6R Of
which is herein incorporated by reference. 5 I n other preferreg

ol i gongckrsriidg manitias Woidht fensogen aiditlee liynt funic| wodi kedi pkage,
i.e., e, pof t cleotide units are_replaced wth novel. groups.
The ba%g%ﬁ%gt% Igl Q%rae On%i%?%?%i;éalmflo@é%ySfledi‘%%i?%np \]/:\AS? ﬁrgﬁgapcp‘f%lbr Pﬁgév ucl ei c
adia t goges cerpoEel. ofnelssiofeislé gprepeereerp@ish as, 106sy | geampheot i de
mmetic {hat has heen shown to have excel]ent:- hypridi zati on properties, is

ref er r BNEBCES £ Gptidde PRERERC &@ncedn)at i PNA éofpatieic hacid |
sugar - bagkbengnaf iﬁereggeangegsm@gl %ﬁy%ﬁ@' gg%gewcteh 0N n@lthde eant ai ni ng

backbone, "in particular an am noeth ci ne” backbone. The nucl eobases 15
are retained and are bound directly or indirectly to aza nitrogen atons of
t he ani@délporanbhsensehecbaghkbonbeoRegeagsenreat i e Dhnefedrsdat éerpat efit s

that t prgB@E ] on P unds_incl ude ut. are nhot |imted
to, U %?Eg%%}.}g?\los.: % Ogg;e g&%ﬁ%gl;lna‘?%nﬁ%Qngffeglg S_ofog Shhi ch
i §5herel hgoment pornatéd chy o ef @imhaeds Fuihbendiasc buy abrPNACiagpupgds can
be found. in N elsen et al., Science, 1991, 254, 1497-1500.

Mbst pret e PHehet e it sBethef nvent i onar e

ol i gonucl eot i deswi t hphosphor ot hi oat ebackbonesand 25 ol i gonucl eosi des with

het er gattom daskberapHouail hBaRar thg Ul gddiir N QoitddundCHRaPetid) of

-0-CH2-[ known as a net hyl ene
undergoing hybridization to a target nucleic acid through
hydrogen bonding. Antisense compounds include, but are not

20 limited to oligonucleotides, oligonucleosides, oligonucleotide
analogs, oligonucleotide mimetics, antisense oligonucleotides,
SiRNA, RNAL, ribozymes, external guide sequence (EGS)
oligonucleotides (oligozymes), and other oligonucleotides
which hybridize to the target nucleic acid and modulate its

25 expression.

In certain embodiments, an antisense compound has a nucleobase
sequence that, when written in the 5’ to 3’ direction,
comprises the reverse complement of the target segment of a
target nucleic acid to which it'is targeted. In certain such
30 embodiments, an antisense oligonucleotide has a nucleobase

sequence that, when written in the 5’ to 3’ direction,



(methylimno) or NM backbone], -CH2-O N(CH3)-CH2-, -CH2-N(CH3)- -N(CH3)
-CH2- and -0-N(CH3) - CH2- CH2- [wherein the native phosphodi ester backbone is
represented as -0-P-O CH2-] of the 30 above referenced U.S. Pat. No.

5,489, 677, and the am de backbones of the above referenced U S. Pat. No.
5,602, 240. Also preferred are oli gony@goti des havi ng nor phol i no backbone
structures of the above referenced U. Pat. No.- 5,034,506. -41- Modified
Sugar Mbi eti.es I\/bd ied oligonucl eotides n%y | so_contain one or

Subst i (AHRF 'SR CHBi Ve S orOMSLTRPR £ AFOEIF S SEFMEY | A8 @an be

modi fi qthdge tarnwmrc Qfc MBS vl diiing iiksldddtdepn with a substituent
group, bri dgl ng to forma bicyclic nucleic acid "BNA" and substitution of

the 4'-0 with a heteroatom such as S or N(R) as described in U S. Pat. No.:
7,399, §n 1a8rtaigegmbadigientsheraby arnrm@:ep@mt@émmum@f Epgges el hepeian in

II ;tse(razzgﬂ |r g%%lc gt?lentf%pg?l %Zt |C§:)OnB .u%giog’%‘/ f‘fg%%fl nher 2‘11%§ﬁlgn28”r°5c?ﬁsat ed by

ref®r eane ikensicn compbdbsnast ided y £rant | 52nse coupoliwisedf stdbairiineent itgn can
opti onaIIy contain 15 one or nore .nucleotides haying nodifi ed sugar

moi et | 8STCE ERPGHIII S | BRe AR lSTER PR dFalfl | FRy B%i nti ngo
affini by, onssofg gphen gbenetygl ah obiQ) ofh cabrphepeliinkdd dhsuRPts SeRse

conpounds. The furanosyl sugar ring of a nucleoside can be nodifiedin a
nunber ceftaaps surﬂh udmhgdlmantaot tthem aatisense0 caitiqumsds ofira stibs®it uent

group, ,par |cuI |d gem nal, ,ring

at ons @ ft(:)er éﬂ ?‘]él o gg(B %d g{ﬂbs?ﬁt’ug&dn g} h 4at om or
gneup s8¢h2as 2&,, 28« R)z9 oo, C(Rl) §82) 3B9r 3he 3Hng3exygen atstheo,

4 p05|t|on Modi fi ed sugars include, but are not limted 25 to;

subst i #8it el sudeirs, spbbialddy Aesublti B8redSuga?s Ravi B¢ a 23~ F542' - OOHD
(2' -OMpg Ok ga 7,0(£412) (%1 0- t haxyethyl cor B) sppst fuent
groupl\@and bi ci%;c |c§gr_r|1)d|g C?%SUSGG.I’S B Ig)g, ﬁ)ta4w n69§a §f6 ?/[C%:HZ) &% Zbgbrl dge,
where h&l ok, nZ2., NBt.hdds i, the, p?'épa?&t.l Gﬁs ofr riddi firdded ugalbsn80sar e
wel | kno to those skilled i I n_certain enbodi nts

2' - modtti e%n%ﬁlaf e88i fe THAE S Cgef’{:)gfﬁ(fcb%uaﬁ ﬁWPetof; VST nV gge
enbodirrenktdmet hembby@bhesSudad HBiEk¥ns® acbnpogad ik t he adPbdsense
configuration. In certain_such enbodinents, the bicyclic sugar noiety is a

D 5 sRErITHIG RS bl c%fr«@ﬂgl@ﬁah@ﬁedl%ulexémaﬁna%cﬁwé%@ail fts, the
bi cyclic sugar noiety is an L sugar in the al pha configuration. In certain

such &EbOdhECYSordifedl Qhldd 0l EhY ISnAdi FHOAEREN. LARoOEA

configuration.” I n certain enbodi nents, bi cycli1c sugar noiety conprises
a 10 b?rqrrwgze-sgarsnu;bob@w/e@h fleas? abdl flhekéd carbbrostdes, Whegeritmai thsuch

enbodi t i d rises from1l to 8 li,nked bi.radic
groupgln%lnrf é]lrta?ﬁ ?r%&cd? ﬁ?g Fﬁ’@sbl cYcl PERTESE no‘?’lé}gncoﬁﬁrl s]e@sfrom 1
too 4 liideked ilr ad Gile WOUPSe $8qeeREaENserbadi-raNt S, SHEe 19 Qisd i cgugar
noi et 5@15 corrprl ses 2 or 3 |inked biradical %r oups. In certain enbodinents,

the béycPfe f¥gartimi®ty Tonpf¥seb22 pRAKAEOLI r da eaotfrvumrefereedtain

ermome?ﬂ%%ﬁ%meﬁt %ﬁeed &%C?%%%?uﬁf : §n§§£§|§z&eﬂafsr %@&%e%%ce :%{%g 2
20 S(£6rth 4ig(SER- Ianto:CEIS)(IsMherl@xpbh. R1 and R2 i s, indepe1ndently, H,
hydroxyl, C1-Cl2 alkyl, substituted Cl Cl2 al kyl, C2- C12 al kenyl ,

b G2: C12 al kenyl, C2- CL2 b d C2-Cl12 al k
cuvst Ehuted G2l ke - Q2pblmi, sl LueR & S Ayt

l:ISt er@o@y@hﬂd targeted to a nucleic acid has a single subunit

deleted from the 5’ end (5’ truncation), or alternatively from
the 3’ end (3’ truncation). A shortened or truncated antisense
compound targeted to a nucleic acid may have two subunits
deleted from the 5’ end, or alternatively may have two
30 subunits deleted from the 3’ end, of the antisense compound.
Alternatively, the deleted nucleosides may be disgpersed

throughout the antisense compound, for example, in an



25 radical, heteroaryl, substituted heteroaryl, C5-C7 alicyclic radical,
substituted C5-C7 alicyclic radical, halogen, substituted oxy (-0-), am no,
substituted am no, azido, carboxyl, substituted carboxyl, acyl, substituted
acyl, CN, thiol, substituted thiol, sulfonyl (S(=0)2-H), substituted 30

sul fonyl, sul foxyl (S(=0)-H) or substituted sul foxyl; and each substituent
group i s, independently, halogen, Cl1-Tl12 al kyl, substituted O -Cl12 al kyl,
C2-Cl12 al kenyl, substituted C2-Cl2 al keny], Q-Cl1 | kynyl, substituted

C2- C12 3aBdARASe aFPTHROUNd 48avifigs (Nt BC B felle aéﬁi?tgabsﬁri%t eReacyl ,

Ol - C12 248 noa Irle rakiehi 18 RRAIKQW ramb i t-edqd.- C12 ani noal kyl,

substitute -Cl2 am noal koxy or a protecting group. In sonme enbodi nents,
the bicyclic sugar noiety is bridged 5 between the 2' and 4' carbon atons
Wit h aWhbiemacdk caliingleupd wigireal f subundt ( A2)presemt CHR- 2 0leraChzned

-0-CH(al kyl )-, - NH(CH2)p-,.-Nalkyl)- 2)P-. -0-CH(al kyl) -
(o sPRyirrse GPRPQERdP” e o sRali T Bfung v Y K Hocassa pag, .y
(alkyl the S(Cdd) P~ endhgfetRePantitende Zompodnd antbreagho abkyl mgi-aup can
be further substituted. In certain enbodinents, pis 1, 2 or 3. In one

aspect 2dgachoppls 5 WoWR] By eftiss, Pragependdite yadfedrigubunits may be

(R2) 1ng 3= ) ) - = N = Q-0r ﬁg{g@- 5 - n
anothe? 3%%%5%,Q§§é%ﬂ% %%I bf? EeéﬁééPQTSiﬁégﬁghgint y;ﬁééh%gﬁé?%?é "4
- (CH)BaRihg, &wdCHRuBuRi'ts, 4added ( Gd2) BhO- B’ , ettd- CHR: 0-aNE@RD)i-c2!) ,andr
4'-CH2-N(R1)-0:2' - wherein each Rl _is, independently, 'H,_.a protecting group
or Cl-%ggeﬁ ghively tqrFﬂﬁcgeoﬁ?Hés?HaWQé?%ﬁﬁﬁé%edbgu&ﬁerﬁﬁ%f?@g?gthe
nyel eobasBolRa Mirgttidhatiatdinal , thedhbiaed Yudutiidi nall e taesseficare

mai nt ai ned for hybridization with an appropriate nucleic acid target. In
one enbREPRERPUL anttheensAnEbRpRRMds coapgendd t Er nuekerelgei d icbnpaiise one

erbod TenFEefR CERp AL ST (F WA FRACH, €8, kb STGHTAE (e
2' - MObome ds i thuedid@ed | destlhaee3 areadged in a gapner notif. Currently

preferred oligonucl eotides conprise one of the followng at the 2

positign: fg4;pgésgbles-toorigtgéggé; & decrease the length of an

15 antisense compound, such as an antisense oligonucleotide,
and/or introduce mismatch bases without eliminating activity.
For example, in Wocolf et  al. (Proc. Natl. Acad. Sci. USsA
89:7305-7309, 1992), a series of antisense oligonucleotides
13-25 nucleobases in length were tested for their ability to
20 induce cleavage of a target RNA in an oocyte injection model.
Antisense oligonucleotides 25 nucleobases in length with 8 or
11 mismatch bases near the ends of the antisense
oligonucleotides were able to direct specific cleavage of the
térget mRNA, albeit to a lesser extent than the antisense
25 oligonucleotides that contained no mismatches. Similarly,
target specific cleavage was achieved using 13 nucleobase
antisense oligonucleotides, including those with 1 or 3

mismatches.

Gautschi et al (J. Natl. Cancer Inst. 93:463-471, March 2001)
30 demonstrated the ability of an oligonucleotide having 100%
complementarity to the bcl-2 mRNA and having 3 mismatches to
the bcl-xL mRNA to reduce the expression of both bcl-2 and



30 S-, or Nalkenyl; 0-, S or N-alkynyl; or O-alkyl-0-al kyl, wherein the
al kyl, al kenyl and al kynyl may be substituted or -44-- unsubstituted Cl to
Cn alkyl or C2 to o alkenyl and al kynyl. Particularly preferred are
O[(CH2)Nn OmCH3, O CHAn OCH3, O(CH2 ) n NH2 r O (CH2 ) n CH30 (CH2 ) n
ONH2and O(CH2)n ONC (CH2 ) n . CH3)42, where n and in are from1lto
about 10. Other preferred 5 oligonucleotides conprise one of the foll ow ng

t the 2 A Cl to.ClO 1o bsti ut d al.k
2l KenyPC PRy VLIRS RarRYP BUAPRAFDPTSt bharaPhyPoReAlEide oo
O, B qdahin it 0 S0 SRES: NG yBn Navd W2, heter ocycl oal kyi

het erocycl oal karyl, am noal kyl am no, 10 pol yal kyl am no, substituted silyl,
an RNA cl eavi ng roup, a repor'ltoz?eL group, an _intercal ator group for

i mpr oviMgarhénsh gk nEfye rtRes. 03-6&%3611'6%51%1%889dées&edaagr oup
for i m% ‘%‘i‘e@g otéqeta‘?*?érﬁmf@dé(@ b%%é’pgﬁ{:igéné’é 891 g 8?885?8&5. arnd
other SUDSt1tuents having snm pr Operti es. referred nodi fication

|ndiudaszg-anﬁfﬁﬁqnﬂd&nqbdéé éhﬁ}ﬁbﬁ%é @Ii@onw¢keokh®am asmprised of
Chim Acta, 1995,

2' -0- (2-net hoxyeth rtin et_al

78, 485 §04fﬁd%§ Cy o??%lkB% 3355% Rffuﬁﬁﬁ%r ¥%@%@reanﬁﬁﬁﬁpﬁéatlon
i ncl Ud@il%Ohﬁb%b'@iﬁé@ nOPédﬁéé@i(xYely, e.ford ehEkie) %@K%) 4 205graup, also
known as E, and i met hyl am noet hoxyet hoxy (al so known in the art
as 2'- Oraﬂshéthynan$ﬁoénh@¥yeﬁﬁ§¥1onn2 a[ﬁ%ﬁaygt regiculoayteCHassey- CH2
(X CrBLZy A urcier cprebery d dpdiddent] oa nelides B exbhhcRugLehesac ¢

al so referred to as nuc aC|
lO alone was able to inhibit translatlon, albeit at a more modest

level than the 28 or 42 nucleobase antisense oligonucleotides.

Bhanot et al. (PCT/US2007/068401) provided short antisense
compounds, including compounds comprising chemically-modified
high-affinity monomers 8 to 16 monomers in length. These
15 short antisense compounds were shown to be useful for reducing
target nucleic acids and/or proteins in cells, tissues, and
animals with increased potency and improved therapeutic index.
Short antisense compounds were effective at lower doses than
previously described ‘antisense compounds, allowing for a
20 reduction in toxicity and cost of treatment. In addition, the

described short antisense compounds have greater potential for

oral dosing.

Hybridizations

25 Once one or more target sites have Dbeen identified,
oligonucleotides are chosen which are sufficiently
complementary to the target, i.e., hybridize sufficiently well

and with sufficient specificity, to give the desired effect.

In the context of this invention, "hybridization" means

30 hydrogen bonding, which may be Watson-Crick, Hoogsteen or



25 in which the 2'-hydroxyl group is linked to the 3" or 4' carbon atom of
~the sugar ring thereby formng a bicyclic sugar noiety. The |linkage is
preferably a nmethelyne (--CH2--)n group bridging the 2° oxygen atom and the
4" carbon atomwherein nis 1 or 2 including a-L-Mthyleneoxy (4'-CH2-0-2")
BNA, S-D- 30 Met hyl eneoxy (4'-C¥Q-O-2§6_BNA and Et hyl eneoxy (4'-(CH2)2-0-
2') BNA. Bicyclic nodified sugars also include (6'S)-6"nethyl BNA, Am nooxy
(4'-CH2-0- N(R)-Z'H) BNA, Oxyami no (4'-CH2-N(R)-0- 2') BNA wherein, Ris,

i ndepeR@¥REPEd HIORISERECt PNET§PsHp, PORIERICI 2PEFRFFT | RARPAFEEDESFM

dupl exes el ig@MPLemeRlalboride BiAesRNArGE LBRAMHEB, i gRchbgEmaL g
affinities. Grcular dichroism(CD) spectra show that duplexes |nvoFV|ng
fully wbginfined di¥A CesplefnRACREY) mtalecthasald ywh bskenbbe rantArdughm BhA: RNA
dupl ex.. Nucl ear ghet.ic resonance (NVR) exami nation 5 of an LNA: DNA dupl ex
confirﬁ@ﬁmﬁﬁé°§'ggng3d58ﬁ98r%QP%§n of an LNA nonomer. Recognition of
doubl e- stranded DNA has al so been denobnstrated suggesting strand invasion
by g NATn Skuflee embbdiimsmmiisG hed aquentasors e datbddtNiserobey sheisense

Wat son-Crick base pairing rules with generally inproved selectivity

conpar eemPeung fhecdosess fnihidy antrodi RRedeief éfdfce B9 BT ENBEONN

whi ch = hydr gxy: LssLink ' o] f gar
ring tﬁ%?%%?l orﬁ?ﬁgﬁ%559@§§3§%§%x§§§¥ﬁﬁf%ﬂ§h§?ﬁ g%@ ?ﬁ%&%ﬁ%Pf%%€§%§Ha

bi cycl cemslgmenparet yucThebasakagé nhy hecaeimet beligneoleCH2eln group
bridging the 2' 15 oxygen atom and the 4' carbon atomwherein nis 1 or 2
(Sing t_al., Chem Comrun.., 1998, 4, 455-456). LNA and L anal ogs

i 5ol SVRRY 1 GO uek. PHEPRal TSigh) [{ANad PRI NBPERen i Y R nd RuA
(Tm +draadibrs , asleabibitiynt evaegendenex ! aekytder sagipstat bgn @me good
solubility properties. 20 Other preferred bridge groups include the 2

' - deoBR UL HIRAHCOMPOSE FHYR . AINABhEndYSHidT aRFéf MIRYRBIL ST et@e® i bed
in publhshed Jdd ernational Patent Application Nos. WO 98/ 39352 and WO

99/ 14276. Ot her preferred nodifications include 2'-nethoxy (2'-0-CH3), 25
2' -am nopropoxy (2' -OCH2CH2CH2NH2) , 2' -allyl (2' -CH2-CH=CH2)

2' - 0- #Mldtjdy 'of0- GEReChRiGHR)Y awderhef] uar os¢Quenye The Xpegiofiiddidati on

may be in.the arabin up, osition.aor. ribo (down) ition. A.preferred
> ar W A et ot | e PIREe ok (R RS 0P e e mde a
olher ap@si t i1oNs ook 3@mibadliadldrgonuarot gt i idd cWatdourdidie Prieisidd on of
the sugar on the 3'term nal nucleotide or in 2'-5"1inked oligonucleotides
and t RETsingaLe SHRGE B aldmhihair itidate del tho 3 goretPEdt 363 nay al so
have sugar mnetics or -46-- surrogates (sonetines referred to as DNA
anal ogs) such as cyclobutyl noieties in place of the pentofuranosyl sugar.
5 RepresentativeUnitedSt at espat ent st hatteacht he preparati on of such

modi fi ed sugar structures include, but are
not | i APFEYEBSBEST PAY. Nos. © 4, 981, 957; 5, 118, 800; 5, 319, 080; 5, 359, 044;
5,393, 878, 5, 446, 137, 5, 466, 786;

"Complementary," as used herein, refers to the capacity for
20 precise pairing between two nucleotides. For example, if a
nucleotide at a certain position of an oligonucleotide 1is
capable of hydrogen bonding with a nucleotide at the same
position of a DNA or RNA molecule, then the oligonucleotide
and the DNA or RNA are considered to be complementary to each
25 other at that position. The oligonucleotide and the DNA or RNA
are complementary to each other when a sufficient number of
corresponding positions in each molecule are occupied by
nucleotides which can hydrogen bond with each other. Thus,
"specifically hybridizable" and ‘'"complementary" are terms

30 which are used to indicate a sufficient degree of



5,514, 785; 5, 519, 134, 5, 567, 811, 5, 576, 427, 5, 591, 722; 5,597, 909; 5, 610, 300;
5,627, 053; 5, 639, 873; 5, 646, 265; 5,658,873;5, 670, 633; 5, 792, 747;

and5, 700, 920, certai nof 10 which are commonly owned with the instant
application, and each of which is herein incorporated by reference in its
entirety. In certain enbodinents, nugéﬁgsides are nodi fied by repl acenent
of the ribosyl ring with a surrogate ring system such as a norpholino ring,

a cycl ohexenyl rir}%i,r a ;gclohex | 15 ripg,or ,a tetrah%drop¥ranyl ring such
as one HIWHPSHSOIEY hePF orPEPEISS  RBRYLBY heF Ul cyERBtand “Eriley cP@Sugar
SUrr ogadifadi fi SYShEMBGASeAUSO bRoWebh (1% abh 15BALcEaBLRBUSH t @pLPdi Ty

20 nucl éosides for incorporation into antisense conpounds (see for exanple
revi ewD¥A i ore: REBungawgetChr iIst i aa Jundyrstumh dinngtBgstant ddmundéego

various _additional .substitutions to enhance a tiVi%§£ En q$e egggginent
of t he SSWERI%nN, °Fhe TonpBHTdSEDRGr i sTAPARNDs PESS oRR%t etSihy yran
nods f | e@dripueretide, Wey eithat t @iff ahydr ORKE-get! | Adclepkacasithe tbur aaose

ring. -47- 1n another enbodjnment of the invention, wherein each of the at
| east ERECEERCat AT opyr et i ah kRl nucPBosi @athgenskie stemeenrd 5igherein

Bx is is LLYy eft t yghi 6. bas ty, 1.fiye
Nucl eo%gseggtfé%igg% utﬁg{aotll ezgan%; @fl%g ?%\%ﬁhﬁg §521I% e%bacsoﬁ(g’}r{%ng? e]t g?r ed 10
to in thegett Ddianplry FRAA "nidisetyl e f ¢ cdr e swioth stibst hdéhadbns§unduebaobase

nodi fications or substitutions are structurally djstingui shable from yet
functi 8 altﬁ’ﬁ CREEPEhENGe 51 &N 159 GRHSR & IV%%C‘ZI‘? ri bl by syRifethere

unnpdi fsedanugleehasest: Babgreat upal apflpMBMELESH; PYCl €9bag6si 45 RLR-
capabl e of participating in hydrogen bondi ng. Such nucl eobase nodifications
may | npafeEiRlel ehsedsnabi PEt ythei ndithgsanseni cympeusdnetot heenbeargeti al

bi ol ogi gal er ant.| 0 unds. . @pdi i ed nucl eohases i ncl ude
synthe%%@u%ﬁéggatE%g%gnu§%g§§§§§g%szgﬁlagﬁi or é%%ﬁ%ﬁg%§53%5?%V%%ytb§ine
desired, i.e., under physiological conditions in the case of

in vivo assays or therapeutic treatment, and in the case of in

15 vitro assays, under conditions in which the assays are

performed.

Antisense and other compounds of the invention which hybridize
to the target and inhibit expression of the target are
identified through experimentation, and the sequences of these
20 compounds are hereinbelow identified as preferred embodiments
of the invention. The target sites to which these preferred
sequences are complementary are hereinbelow referred to as
tactive sites" and are therefore preferred sites for
targeting. Therefore another embodiment of the invention

25 encompasses compounds which hybridize to these active sites.

An antisense compound and a target nucleic acid are
complementary to each other when a sufficient number of
nucleobases of the antisense compound can hydrogen bond with
the corresponding nuclecbases of the target nucleic acid, such
30 that a desired effect will occur (e.g., antisense inhibition

of a target nucleic acid, such as a CTGF nucleic acid).



20 (5-me--C). Certain nucl eobase substitutions, including 5- nethylcytosine
substitutions, are particularly useful for increasing the binding affinity
of an anti sense conmpound for a target nucleic acid. For exanple,

5- et hyl cyt osi ne substitutions have been shown to increase nucleic acid
duplex 25 stability by 0.6-1.2C (Sa”9?¥11 Y.S., Cooke, S. T. and Lebl eu,

B., eds., Antisense Research and ApplicCations, CRC Press, Boca Raton, 1993,
pp. 276-278). -48- Additional unnodified nucl eobases ,include

5- hydr QIRATEIBRL RATYI e, THEHIRDRESShy BEXHRBRAI il ANdHSRIMReniCoEPosndet hy |
and ot al k ri LYES of; ,ne _an g@igg VTN o1 I o]

al kyl gﬁ%%v%l¥%€%£o?ﬂg %%?ngﬁgﬁgdgﬂgn?ﬁ%,g%-t |6%$ag%ﬁglg@%{tﬁ?%%h§%§%e and
2-t hi oayttosianse Sdraoundarémaints c3ibbsi be, spepi Dpyayly (hgbCi @H3e twae | and
cyt osi ne an% otheﬁ al kynyl, derivatives ofégyrinidine bases, 6-azo uracil,
cyt osi HETEE t AT 5ATEL | MOFEETRSur ad ) 2REIBRTGGr aEPIPOBN,| Bavg.

am 0, n§irhidalze Bovéi 0ReY | or Smdydr OXydmanEs Oblkera 8crdP substdfstgdig

adeni nes and_guani nes, 5-halo particularly 5- brono, 5-trifluoronethyl and
ot her BSushbshiatutied arvasiing an adiasstesseqerihydyRaneheiandlved in
7-meth denine, 5:2- F- nj 2-.am_no- adenj ne, _8- ni ne. and
8-azaa§é%iﬁg?ﬂgfgéggggggn%ggngnd%793éa%%agéﬁgng%gﬁé%%ggﬁafgb %?%% 2hd

3- deazaadepinestthcletenocycli c base noieties may al so include those in

whi ch the purine or pyrimdine base is replaced with other heterocycles,
for exanpl e 7-deaza-adenjne, 7-deazaguanosine, 2-am nopyridine and

2-pyri Bnéonﬁuc?rgk&%@sl@@mfﬁat tgt‘ree Her TS &r F9mH§BFa]F f%‘ﬁﬁ?r‘%a@?ﬁ@lflhe
biydi ngraf benikysel 788l | $@NIR PO S d Niddide 2l 5S-subplisut g8y, 4t
pyrim di nes, 6-azapyrimdines and N-2, N-6 and 0-6 substituted purines,

i ncl udtagst ARPnoptopEasderfiate, &t peapynibiir astl laests-Priopyay| tgassi ne

In one i t, s e get ed_t cleic acid
conpri%%ggﬁglggen&f%ﬂ%%d??%e69%§§?%§%§5%g§ ﬁﬁ)aﬁ 3§ﬁ§§gﬁgfg%%F:eﬁﬁb i ment,
gap- W Benseh antosphseent & gdoyucbEotind es th alegetee ¢ o carfdl G HHcd, et srget d
conprise one or re nmodi fied nucl egbases. I n sone enbodi_nents, the

modi f iR bELeCFR B2 nEehSTRYTedi Helng nr ekt Rer2ekBedfment s, each

cytosine is a 5-nethylcytosine. 30 As used herein, "unnodified" or

"net urly nedReDasesahnclakde st PUrddioiases adeniAechA) 13nd cQEJa“é@ig(G),

and the pyrimdine bases thymne (T), cytosine (C) and uracil (U).
Modi f B iRAGFases the et bierse sgamRerng &k nadiPhemanEhewbdsesasuch

as S-qgﬁﬁgg y is (5%zmm- hy yl 0S| a ine,.
hypoxant hi rf'g, tr%-gal%%ﬁoaag% %?ugém%§?¥g§%gotﬁ%é%€£€¥lld%r m\%}%ﬂ/ i

adeni newdrd gepnesent 290r gpytcamd Soophemealtloyli tger i at thes afxagens ne and
guaninﬁg 2-thi,ouracil, 2-thjothym ne and_2-thiocytosine, 5-halouracil and
cyt osiTE, TEIHISHA) IRRE e ?%EYInﬁﬂﬁe€9?6§ﬁn@aXnaebFHQFQﬁqSﬁnﬂr

deg i VahiceespeirsR) | 13 hNedasitsnefrfaP WiRdkbba@¥0sing aubd hﬁg_knege
5-uracil (pseudouracil), 4-thiouracil, 8-halo, 8- 10 am no, 8-thiol;,

8-t hi 6aRkyBucgshydr oggrhamdhsithedr 8 £os ubwin tenek awienhnes eabdsgganiaAes,

5- hal rticul Y. 5-_ br S-trifl.uoranethyl and of her 5-suhbstituyted
ur aci 88§hd%%n§ﬁ§%%§§sg-§§$%9Paﬂaﬁ%ﬁé%bﬁf-#ﬁ&%ﬂ%f%ﬂ%ﬁ?ﬁﬁ,lﬁ;a%ﬂﬁﬁhne,

2- am havadgnidng £ o8z agiiatvniel éish Ba vy aadeDedibas €s dRaaguaman e 1H5 @
7- deazaadeni ne and 3-deaz§?uanine and 3-deazaadeni ne. Further nodified

nuc!e_Ba§@§)iﬁ@?&&@str?éy QP IFT T mCPR SIS S Y hWhRazf e  target
oy i dhneldttpyei Al 48l P have 77.8% overall c_orgplem%rl_xi_tarity with the

b] [ 1, 4] benzoxazi n- 2( 3H) - one) , phenot hi azi necyt i di ne(

pyri ntaegst 4leis] beeidt hndziweRiBHEhuse)falG cvatpsnsudte ascope of
the present invention. Percent compiementarity of an antisense
compound with a region of a target nucleic acid can be
determined <routinely using BLAST programs (basic local

30 alignment search tools) and PowerBLAST programs known in the
art (Altschul et al., J. Mol. Biol., 1990, 215, 403 410; Zhang
and Madden, Genome Res., 1997, 7, 649 656). Percent homology,

sequence identity or complementarity, can be determined by,



20 a substituted phenoxazine cytidine (e.g. 9-(2-am noethoxy)-H

pyrim do[5, 4-b][1, 4] benzoxazi n-2(3H)-one), carbazol e cytidine

(2H pyri m do[ 4, 5-b] i ndol-2-one), pyridoindole cytidine(H
pyrido[3',2":4,5]pyrrol o[ 2, 3-d] pyrimdin-2-one). Mdified nucl eobases may
al so include those in which the purin$39r 25 pyrim dine base is repl aced
w th ot her heterocycles for exanpl e 7-deaza-adeni ne, 7-deazaguanosine,

2- anlno(ééldlne %éa one Furt her ucleobases nclude thos di,scl osed
inUS '68? aPho%’éo%ﬁ%fBl 0 é’ﬁécﬁ a or
Pol y et Si-anse AOQrEBShne@“ NEbr pagﬁ§x8580é§fét&@% P@&ﬁp‘@t\!\éfz codp

John Wl ey Sons, 1990, those di scl osed by Engllsch et al., Angemandte

Cheni e, Unlirmesrsidty onBESEdrchon Pardol, Madisaw, #i6-thoseusfirgl osedamlt

s02 oFsante. PHRE ey (ol (AFRRF RGBS EEH 088 WSBLERSR, (BRTS T

these npelleobmses ,ane@guart2,culsa Iggyseful for increasing the binding
affinity of the oligoneric conpounds of the invention. These include
S-substituted pyrimdines, 6- azapyrimdines and N2, N6 and _0:-6

subst i ik &F %Eodsm?%%diths ?%Sﬁ&ﬁﬁopﬁﬂ%ﬂ% pﬂsom%%iﬂﬁaﬁam and

5- pro |G yit1Qsi ytosine S 1% havs nysh 0
i ncreaggwnuﬁc?aéﬁi %%ﬁ%rﬁ%?%}gtggl él t%ggﬁ tdo%t*ﬂ)tl 2C (Sangh\?(%? ?( %%% ooke,

S. T. andledbl e@pl@ F@ds exanpi senss tResage hcangonppl i vayi dss, fARCyPr ess,

Boca Rat 78)_.-.and are presen I ferred base
substlfu oﬁgggg 8 pgé??éﬂ%gf?ﬁ:ﬁ% céﬁ%ﬁé & %é%% 5egb°ﬂbt35x9ethyl
sugar ﬁadgétceﬂemt Repr esenyet i waddbries Shatesfpatmant iddimt heeagh,t he
preparati on of certain of the above noted nodified nucl eobases 15 as wel |l
as ot heffu{%m fq%@%ﬁj@%esmﬁﬁersuo%adbum&rléoﬁaﬁq i ﬂ#t éal t BNEEABEBOVe

not ed Lhook: NG, ?bzgﬁgb as as U S gfat 205je

5, 130, 302Z; 5 134, 066; 175, 273 5, 367 066 5,432, 2?2 5, 437 187, 5, 459, 255;

5, 484, ©©8r65p60ang7nBC525ba$$$50552 5&©g§t58ﬁ016905a5@d 121, 205,596, 091,
5,614,617, 5, 645, 985; 5, 830, 653, 5, 763, 588; 6, 005, 096; and 5, 681 941, certain

of whi a nly- o t ant p%{?too and each_of which
is herr@?n ?ﬁgg}qgg?lat&elfd %Cgr ef gﬁo{eﬁﬁﬁgﬁe %r U%g’ %S %’%5% 9% Wﬁf’ch has
ansowsr émdcorm®n wehtihoffhehewserts seinddecomstard. 261 egpha chbé Dy, apleal so
herein incorn[?orat ed b%/ ref erence.
non-complementary nucleobase or nucleobases may be at an
internal position of the antisense compound. When two or more
non-complementary nucleobases are present, they may be
contiguous (i.e. linked) or non-contiguous. In one embodiment,
20 a non-complementary nucleobase is located in the wing segment

of a gapmer antisense oligonucleotide.

In one embodiment, antisense compounds up to 20 nucleobases in
length comprise no more than 4, no more than 3, no more than 2
or no more than 1 non-complementary nucleobase(s) relative to

25 a target nucleic acid, such as a CTGF nucleic acid.

In another embodiment, antisense compounds up to 30
nucleobases in length comprise no more than 6, no more than 5,
no more than 4, no more than 3, no more than 2 or no more than
1 non—cbmplementary nucleobase(s) relative to a target nucleic

30 acid, such as a CTGF nucleic acid.



-51- Antisense Conpound Mdtifs In certain enbodi nent of the invention, the
conpound conprises a nodified ol igonucl eotide conprised of (a) a gap
segnent consisting of |inked deoxynucl eosi des, preferably consists of 5 a
thirteen |inked nodi fi ed deoxynucl eosides; (b) a 5 w ng segnment consisting
of linked nodified nucl eosides, prefgézbly consists of two |inked nodified
nucl eosi des; and (c) a 3' w ng segnment=consisting of |inked nodified

nucl eosi des, preferably consists of fjve_linked nuc|eosides; wherein the
gap seghifit ¢ 4S€N56s| FPBREHNEEL IV idRA shekeig sayfentinmidee thosg ng
segmentyn ad AR i PROnEREY | L60a NELE08HABE VL ! RuBoRRC DAY cSegmment
conprises a nodified sugar, preferably conprises a - 0-nmethoxyethy

sugar ; Zhd weest elheredoh | nperndohéosrdéekisnkiage a s defiosphaturiteat e of

| i nkage, These patterns of difjed 15 nucl eotides _jn an anti sense conpound
are calq8 Bt Tﬁ%§%‘nn}¥? ?ékoh?%?l?%b?ﬁﬁsahV?E%ﬁ@e BonpEargs or

proper tdeRfineitCho £ Oaetaaee the-1diy bitogy @Ct“ip\ﬂr‘:t)iqﬂ”ncéﬁilsélgbnqjeri%r .
affinity for a target nucleic acid, or increase resistance to degradation
by in \HVva@ nief shumpber n o e it gavehisd i nertepbagrd sefisancempisedse

t ar get G=.nu i C i.d.have chem cal |ly.modified subunits arranged
in pat?gw%gP%gnggpif%%%toeggﬁgépepg'thggyntF? A8 S S SARRS UB Spe P Pes
such asoephemeedatriye donhitbi Ieayt aghi 8i hyc licvbaeas esbd i ngr ahf kRaikkycfor a
target nucleic acid, or resistance to 25 degradation by in vivo nucl eases.
Chi ner FE9SARTFsens® CONHGFdsSTYPRLEBERY  cShcai AnhESPREST WP qwylonamedi fi ed

S @S tempOBhehthRG @3sef resist ancest gupyelease Adat 199, 51 pgrgaged

cel lul ar uptake, increased binding affinity for the target nucl érc”acid,
and/ or seaBeBAsed IBOYERhi e hrsr actmbeidinent, seclvad angdisemsef aombourdic

anti se ; | ease RNase_ H, whi cl eaves the RNA strand. of an
RNA: Dl\aéguﬁog@?lei%%?gs%ﬁlsegéo%ouiﬁgsﬁaﬁ ngga “é’igﬁ’?)aﬁ& i PORFE°R oS dired
chi nertargeat | SERRERCONPOURLSO |dbree GRflEtedn drd ebAdl sEagEON-SnPavhay 2
pluralit%&of nucl eoti des that supports RNaseH cl eavage i s positioned

bet weer'@%t BF FalC IRy T HFRY NP adbl radst yaof  ndd eott ded 2t hdi3 ar b4,
cheri ced | yigl] styncigfr oot be, niel gosles: Aledditd AU, (50

: ci‘il)nta% e{: he
case of an antisense ol i gonucl eot| aving a gapmer notif, the ga
segment, or a range defined by any two of these values.

Identity

The antisense compounds provided herein may also have a
20 defined percent identity to a particular nucleotide sequence,
SEQ ID NO, or compound represented by a specific Isis number.
As used herein, an antisense compound is identical to the
sequence discldsed herein if it has the same nucleobase
pairing ability. For example, a RNA which contains uracil in
25 place of thymidine in a disclosed DNA sequence would be
considered identical to the DNA sequence since both uracil and
thymidine pair with adenine. Shortened and lengthened versions
of the antisense compounds described herein as well as
compounds having non-identical bases relative to the antisense
30  compounds provided herein also are contemplated. The non-
identical bases may be adjacent .to each other or dispersed

throughout the antisense compound. Percent identity of an



10 segnent generally serves as the substrate for endonucl ease cl eavage,
whil e the wing segnents conprise nodified nucleosides. In a preferred
enbodi ment, the regions of a gapner are differentiated by the types of
sugar noieties conprising each distinct region. The types of sugar noieties
15 that are used to differentiate the éegions of a gapner may in sone
enbodi nents i ncl ude p- D-rrbonucleosrdé P- D- deoxyr i bonucl eosi des,

2' -nodi fied nucl eosi des (such 2'-nodified nucl egsi des na¥ﬁhnclude 2' - MDE,

and 2' Q}‘@%en%ﬁ'mﬁ@mBPH@ris)ls afR@lBHégErfc asrpndimsti FPed cﬁ%‘é@?ﬁeé’q such
b' cycl 'B‘as%sgar ot m@a\fféedlegﬁ&feéideﬁagey Pbagwﬂ t?eisttha inga

-(CH2) n-0-2' bridge, where n=1 era y, eac |st|nct regron

corrprl seguarideorun sdyarh nigi ets dseirfhecompegeghp-wing motif is frequently
described as "X-Y-Z", where "X" represents the length of the 5 wng

region,. "Y' re nts the lLen t of the 25 gap region, and. "Z" represents
the | engt ¢ %ﬂgoglmﬁph g Hﬁﬁp%ﬁ ?ﬂ@ggﬁ?g§eﬁ§? 5%hp%ﬁﬂﬁ§ ggéerrbed
her®i n7Gan hawe aewpn@o%noys% b %S 0 e N3ad My, o andsZiaeattikaisane,
in other enbodi ments they are different. In a preferred enbodi nent, Y is
bet weefO8 ORfd OIS TR eof | BBS. aRtivenFez coaRosDESs ATy THQ 1IDNOS, ar B, 6,

7. 8 8orlfonllnellorlailds ol el 18, 19, 20, 25, 30 or more

nucl eofi des. Thus, gapners of "t he present invention include, but are not
limted to, for ' 53- 3-14-3, 2-16-2, as a "wingner" notif, having a

W ng-gap or gap-w ng configuration, i.e. an X- 5 Y or 17-z configuration as
descri bed above for the gapner configuration. Thus, w ngner configurations
of they ntion include, but are not limted to, for exanple 5-10,
8-4, 4 §§§§§5558é§141 16-2, 18-1, 10-3, 2-10, 1-10 or 8-2. . In one
enbodrnent anti sense conpounds targeted.to a nucleic O acid possess a
5110- 5I1ga[a’T'ECeUDB.ilfl erfivodimen enaddi tRat sinwen taindn S empeiddaadnsst acget ed
to a nucleic acid ap-w dened notif. Inp other enbodi nents, an

ant i seteer o T %nu%‘?%‘?‘r’%g St aFYCPHPSD aSHoRFRFLCLERE has aC]@%BgﬁFde’ﬁ‘éd

mot i f -1rilt5efrﬁh@ﬁ@o§i‘@@dlﬂﬁl@é%e§ 98Rg¥t-dgpeds 2Bk | SgPSRueh bggauekeot i de
targeted to a nucleic acid has a gap segnent of fourteen 2'-

deoxyri bonucl eoti des positioned between wi ng segnents of three chemcally
nodi i €Y ABel eshodésentn ohetbabddiviesyrion h@aehéﬁm@eundnmcrmwsm at

CONPT B dne SHOALe DAL HALLIBCCLE £PoANILRC L AR dlp She <2

nndrfrcatron conprises a sugar I'sense otnds
hagi ngncaizg‘arrmbr imteirinuarles aeainga démeﬂ:aigehr mer i mbdadtieslensagaenposnds &r
"chrner %prch contain two or nore chenlcally di stinct regions, each
nade @%he nononmer unit,. i.e., a nucleotide in the case of
an olrgonucleotrde conpound. These olrgonucleotides typically contain at

| east AantoiR@ oantRgehked SDigonte166Pi s @dr@@éi&ﬁﬁ@mastaaf@e&? nyiel ease
degradati,on, increased cellular uptake, increased binding affinity for the

t ar gefORidiel: akPEeTaRE} 8PS 3Bei ndriedastPS nhinBYt orl3e acempiloyedit ithenot
necessaiyehelyal breeerlleds ik ild’ e SUMAUMIEIA R WDiefgly fpdified,

20 phosphothiocate linkage between one or more of the nucleosides
or wherein all of the internucleoside linkages are
phosphothiocate internucleoside linkages. In general, it is
also preferred that the antisense oligonucleotide contains at
least one and typically more than one modified sugar, wherein

25 the sugar is a bicyclic sugar. Although various modified
sugars may be employed it is presently preferred to employ a

2’ -0-methoxyethyl sugar.

Further, at least one and typically more than one of the
nucleobases contained in the antisense oligonucleotide will be

30 a modified nucleotide such as a 5-methylcytosine.



-54- fact nore than one of the aforenentioned nodifications may be

i ncorporated in a single conmpound or even at a single nucleoside within an
ol i gonucl eotide. An additional region of the oligonucleotide my serve as a
5 substrate for enzynes capabl e of cleaving RNA: DNA or RNA: RNA hybrids. By
way of .exanple, RNase His a cellular_endonucl ease which cleaves the RNA
strand of an RNA: DNA dupl ex. Activat R~ of RNase H, therefore, results in
cl eavage of the RNA target, thereby greatly enhancing the efficiency of

ol i gon?ﬁ;l EHGIFOSIES nAShi i GRSF-JERE e<pFBIBREAONCons AR ntIuE L eebase abl e
resul €0 ok 6fin b8 oA e I L I shor ! eheoldganicdienl | flesnyhan: g eri c
ol i gonucl eoti des are used, conpared to phosphorothioate ;
deoxyolliefmnmhenticlebabgbmaiaing t Nudiecstainded anget meglers iddeavage of

the R target can.be routinely. 15 detected b el electrophqresis and, if
necessNgruf, h_%gsof:fl_ﬁg'ggenuacl & Sﬁgﬁgehy%?ﬁ? zﬁ@_ﬁr%@%i gb’é‘ge novih TR he
arts ChyugRid cocPti $ENse e oundse®fidde '@ﬁ%nwﬂﬁbéﬁﬂh@ge??gggg 2Bat

conposite structures of two or nore oligonucleotides, nodi

ol i gond&icdgdiedesd, Menyoriitassives sugdror e gohosbbetiedegrouni et cbeas
descri oV onpound aye n referred_to i,n the art as
hybr i dlsigggcggapﬁ%r Shlf e%r és%t aﬁr{]/egUn?{%%(%&gt ersngpl)gttgntcs’kt htzﬁe t 84€A t he

pr epar alligonotleoth degbr i te stiortiad eshideghdehdutoastenot lindkded be U S.
Pat . No%.: 5, 213% 5,149, 797, 5,220, 007; 5, 256, 775;_5, 366, 878; 25

5, 403, 7$43C°5Rko1 TPEF AP ISRS 3570 50893, BBBLNST 652 955, LA B5 2 3561ngAd
5,1600, 882ymeeh kai Nopi q¥hheNest a6 0monl yyiguned WihB ths1i88h88 cotide
application, and each of which is herein incorporated by reference In its
entirefyrurhurfe ddxe phoanphahei gnmwsol agenusimgrilde hafenged dapnes 30
notif, . gap g rally _sery s the _substrate for endonucl ease
cl eava%%?’ﬁ%/\ﬂgl %ﬁghgﬁ\%ﬁgsg%ﬁg% § géﬁ%%?%% ﬁ%dF?‘Fe%aﬁ§8fl88 Fagégel'n a
preferred enbodi nent, the regions -55- of a gapnmer are differentiated by
t he tyifiedi Bicauems miicet apsisenpei siamp@ants destbnphskegsains t Thet i ypes of
sugar npieties that are used to differentiate the regions of a gapmer may

i ncl ud® p-céatnigl?ﬁnu Peo%ﬁla%gr}uf)ff?ﬂ% ?eri%?ﬂﬁﬁ%osis g,r 2MOLELABHN f i @B .
nuel easiciasonadiad. 2oanei biedrualensd desmiBmdschvde of D BrefBd-biCYCl i C
sugar nodified nucl eosides. Another nodification of the oligonucleotides
of t heOVSH Mt ir | FeBnyeBeeavarcal| desiimkrbig Dropies tdlasgesmal et i déoone or

nor e or q te i en|] t he tivity, Jlular 1
distri l?t%l{ﬂolﬁes'or Te Tyllj %? u%tegg{elf% tﬁgggﬁﬁgon&%ﬁg&%e e. agfﬁéél%%outg% of
t he | mueitdian gandi naniet cohhugateedr Ao cioMal efhl yeloupdekentencd # onal
groups sych as primary or secondary. hydroxyl K groups. Conjugate groups of
the i SEGTS nA qqﬁae?%ljé}lb’r%%t‘?@bcﬁcf@v%‘ﬂecul es, pol yam nes,

20 Chemically modified nucleosides may also be employed to
increase the binding affinity of a shortened or truncated
antisense oligonucleotide for its target nucleic acid.
Consequently, comparable results can often be obtained with
shorter antisense compounds that have such chemically modified

25 nucleosides.

Modified Internucleotide Linkages

The naturally occurring internucleoside linkage of RNA and DNA
is a 3' to 5' phosphodiester linkage. Antisense compounds
30 having one or more modified, i.e. non-naturally occurring,

internucleoside linkages are often selected over antisense



15 pol yam des, pol yethylene glycols, polyethers, groups that enhance the
phar macodynam ¢ properties of oligonmers, and groups that enhance the

phar macoki neti c properties of oligomers. Typical conjugates groups include
chol esterols, |ipids, phospholipids, biotin, phenazine, folate, 20
phenant hri di ne, ant hraqui none, acridgﬂ , fluoresceins, rhodam nes,
coumarins, and dyes. G oups that enhante the pharnacodynanic properties, in
the context of_ this invention, include groups, that rove ollgoner upt ake,
enhanc € BHyEsT h@%%%@aﬁééutfélélé’g%lfréﬁg amn%wn%q @tdenlinkages
Sedueneecaped e b AN A ZA AN M4 N BN o & okps Lhah PRNARGRSLRSS

phar macoki net1 c properties, e context of this i Aventroh, 1 ng €
groupsc@h&hlmmwupMEké;genhanupdah&fuhﬁﬂwlfmmlnarg&ﬁtammlexnoacemenetion
Repr esent at,i ve co roups are disclosed in International Patent
Appllcipﬁoﬁnﬁé?ﬁé§§2% %9 1t§01p|¢§§_p@@§gn§§,o O9PCHRESESi re disclosure
of which is incorporated herein by reference. Conjugate noieties include
buts ar g1RgbnlicMebeddks | i AP ehbSrsHAN ahtd chRhieYLR Mk gkYqes
(Letsinger et al., Proc. Natl. Acad. Sci. USA 1989, -56- 86, 6553 8556),
chol i clé@ﬂédel\/&ﬁéﬁéﬂaﬁl@psaﬂe 1Rngeggs M@t GREMmin et .phawwaorus atom

1053- 1060) t hi ge I | t (Mano an L aI Ann.
N. Y. Aggd w §1 §89 Qﬁégaﬁug6goggé¥ Ngno%ééé% e?hg# &§|d§§5 4® Rem

Let ., @EésphSrBs 27&5cv.70) ,Reptasenbat Eseer obh@@pearohansser edbndhinifgcl .

Aci ds Res. i Sg 533-538 an Ii hatlc chain, dodecandi ol or
undecy} L FeEMEGESOF EAF s oht ar 2 EBORT € ?9 1,1iBiteqd1ta418:

KabanoyhépigbdiefEESs Lett . , ph3908no229 %%7: 330;  Svidag héh
B o iRt e s 0l Ly PHgPLoE R estE i) o RiPIBo&nGhates,

he)@@mﬁpmﬁml@a@@er@ndophosphorothloates Methods of preparation

tet” o ToPaRE o fo hr PORERTRERY . A5l SR R A G

Res. , ]Jz&gf)agésB aﬁgWeBﬂaa)owra pol yam ne or a pol yet hyl ene gl ycol chain
(Manoharan et al., 15 Nucl eosides & Nucl eotides, 1995, 14, 969-973), or
adanag%gne acetéﬁﬂ$C|d Manoharan et al ., TeH{ahedron Lett 1995, 36,
3651- 3654F1€ tUF o P ERPRAT a FARAUNAS:) FEFGRESS ofRysd AXGE 1995,
1264, RR9-2%F/) acOf afomstAgECrad B OhobBeXhaH A& aribarathn ol gst er ol
noi ety (Crooke et al., J. 20 Pharnacol. Exp. Ther., 1996, 277, 923-937.

Q i gordétkastasdesIBf I9Me | ereRGisentsy athe U@@bﬁ]}%@atiéﬁqrm%lﬁwiﬁ ug

subst 168%g efsora%legaﬁﬂ{zs n8s8L E&Baz:g;ifl(l?;{]{a@pesqhwl geka§0%%b34wefn°é

suprof e enb opro ranopr of € car

dansylesahc osnnern?¢Bebsidei ddiotengy®i ©f25aﬂCia11tJféaﬁSinaﬂfbmp@®1md, foliaic
aci d benzot hi adi azi de, chl or.ot hi azid a di azepine, indonethicin, a
barblpgpﬁp OTQtRAOREELIHSEHUCH SQRYAE driitka%% anti di abetic, an

anti bacterial or an antibiotic. digonucleotide-drug conjugates and their
Epanat i @8 akgcdescrirbedtid WS, pasenhuappbteabi onsSeh. NasS3Q Y334, 130

(filed Jun. 15, 1999) which is |ncorporated herein by reference inits
ent i r@pggblnatlon The base portion of the nucleoside is normally a
heterocyclic base. The two most common c¢lasses of such
heterocyclic bases are the purines and the pyrimidines.
Nucleotides are nucleosides that further include a phosphaté
25 group <covalently 1linked to the sugar portion of the
nucleoside. For those nucleosides that include a
pentofuranosyl sugar, the phosphate group can be 1linked to
either the 2', 3' or 5' hydroxyl moiety of the sugar. In
forming oligonucleotides, the phosphate groups covalently link
30 adjacent nucleosides to one another to form a linear polymeric
compound.‘In turn the respectivé ends of this linear polymeric

structure can be further joined to form a circular structure,



arenotlimtedto, -57- U S.Pat.Nos. : 4,828,979; 4, 948, 882;
5,525, 465; 5,541, 313; 5, 545, 730; 5,552, 538;

5, 218, 105;
5,578,717, 5,580, 731,

5,580, 731; 5,591,584; 5,109, 124; 5,118,802; 5,138,045; 5,414,077;
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however, open linear structures are generally preferred.

Within the oligonucleotide structure, the phosphate groups are

commonly referred to as forming the internucleoside backbone

of the oligonucleotide. The normal linkage or backbone of RNA

and DNA is a 3' to 5' phosphodiester linkage.

Specific examples of preferred antisense compounds useful in
this invention include oligonucleotides containing modified
backbones or non-natural internucleoside linkages. As defined
in this specification, oligonucleotides having modified
backbones include those that retain a phosphorus atom in the
backbone and those that do not have a phosphorus atom in the

backbone. For the purposes of this specification, and as

sometimes referenced in the art, modified oligonucleotides
that do not have a phosphorus atom in their internucleoside

backbone can also be considered to be oligonucleosides.

Preferred modified oligonucleotide - backbones include, for
example, phosphorothioates, chiral phosphorothioates,
phoéphorodithioates, phosphotriesters, aminoalkylphosphotri- .
esters, methyl and other alkyl phosphonates including 3'-
alkylene phosphonates, 5'-alkylene phosphonates and chiral
phosphonates, phosphinates, phosphoramidates including 3'-
amino phosphoramidate and aminoalkylphosphoramidates, thiono-
phosphoramidates, thionoalkylphosphonates, thionoalkylphospho-
triesters, selenophosphates and boranophosphates having normal
3'-5'" linkages, 2'-5' linked analogs of these, and those
having inverted polarity wherein one or more internucleotide
linkages is a 3' to 3', 5' to 5' or 2' to 2' linkage.
Preferred oligonucleotides.having inverted polarity comprise a
single 3' to 3' linkage at the 3'-most internucleotide linkage
i.e. a single inverted nucleoside residue which may be abasic
(the nucleobase is missing or has a hydroxyl group in place

thereof). Various salts, mixed salts and free acid forms are

also included.



5,486, 603; 5,512,439; 5 5,578,718; 5,608, 046; 4,587, 044; 4,605, 735;
4,667,025, 4,762,779; 4,789, 737; 4,824,941; 4,835, 263; 4, 876, 335;
4,904, 582; 4,958, 013; 5,082,830; 5,112,963; 5, 214,136; 5, 082, 830;
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Representative United States patents that teach the

preparation of . the above phosphorus~containing 1inkagés
include, but are not limited to, U.S. Pat. Nos.: 3,687,808;
4,469,863; 4,476,301; 5,023,243; 5,177,196; 5,188,897;
5,264,423; 5,276,019; 5,278,302; 5,286,717; 5,321,131;
5,399,676; 5,405,939; 5,453,486; 5,455,233; 5,466,677;
5,476,925; 5,519,126; 5,536,821; 5,541,306; 5,550,111;
5,563,253; 5,571,799; 5,587,361; 5,194,599; 5,565,555;
5,527,899; 5,721,218; 5,672,697 and 5,625,050, certain of
which are commonly owned with this application, and each of

which is herein incorporated by reference.

Preferred modified oligonucleotide backbones that do not
include a phosphorus atom therein have backbones that are
formed by short chain alkyl or cycloalkyl internucleoside
linkages, mixed heterocatom and alkyl or cycloalkyl
internucleoside linkages, or one or more short chain
heteroatomic or heterocyclic internucleoside linkages. These
include those having morpholino linkages (formed in part from
the sugar portion of a nucleoside); siloxane backbones;
sulfide, sulfoxide and sulfone backbones; formacetyl and
thioformacetyl backbones; methylene formacetyl and
thioformacetyl backbones; riboacetyl backbones; alkene
containing backbones; sulfamate backbones; methyleneimino and
methylenehydrazino backbones; sulfonate .and sulfonamide

backbones; amide backbones; and others having mixed N, 0, S

and CH, component parts.

Representative United States patents that teach the
preparation of the above oligonucleosides include, but are not
limited to, U.S. Pat. Nos.: 5,034,506; 5,166,315; 5,185,444;
5,214,134; 5,216,141; 5,235,033; 5,264,562; 5,264,564;
5,405,938; 5,434,257; 5,466,677; 5,470,967; 5,489,677;
5,541,307; 5,561,225; 5,596,086; 5,602,240; 5,610,289;
5,602,240; 5,608,046; 5,610,289; 5,618,704; 5,623,070;



5,112, 963; 5, 214, 136; 5, 245,022; 5, 254, 469; 5, 258, 506; 5, 262, 536;
5,272, 250; 5,292,873; 5,317,098; 10 5,371, 241, 5, 391, 723; 5, 416, 203,
5,451, 463; 5,510,475; 5,512,667; 5,514, 785; 5, 565, 552; 5, 567, 810;

5,574, 142,
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5,663,312; 5,633,360; 5,677,437; 5,792,608; 5,646,269 and

5,677,439, certain of which are commonly owned with this

application, and each of which is herein incorporated by

reference.

In other preferred oligonucleotide mimetics, both the sugar
and the internucleoside linkage, i.e., the backbone, of the
nucleotide units are replaced with novel groups. The base
units are maintained for hybridization with an appropriate
nucleic acid target compound. One such oligomeric compound, an
oligonucleotide mimetic that has been shown to have excellent
hybridization properties, is referred to as a peptide nucleic
acid (PNA). In PNA compounds, the sugar-backbone of an
oligonucleotide is replaced with an amide containing backbone,
in particular an aminoethylglycine backbone. The nucleobases
are retained and are bound directly or indirectly to aza
nitrogen atoms of the amide portion of the backbone.
Representative United States patents that teach the
preparation of PNA compounds include, but are not limited to,
U.S. Pat. Nos.: 5,539,082; 5,714,331; and 5,719,262, each of

which is herein incorporated by reference. Further teaching of

PNA compounds can be found in Nielsen et al., Science, 1991,

254, 1497-1500.

Most preferred embodiments of the invention are
oligonucleotides with phosphorothioate backbones and
oligonucleosides with heteroatom backbones, and in particular
~CH;-NH-0-CHj—, -CH,-N(CH3) ~0O-CH; - [known as a methylene
(methylimino) or MMI backbone], -CH;-0-N(CH;)-CH,-, ~CH,~N{CH;) -
-N(CH3) -CHz;- and  -0-N(CH;)-CH,-CH;,- | [wherein the native
phosphodiester backbone is represented as -0-P-0-CH,-] of the
above referenced U.S. Pat. No. 5,489,677, and the amide
backbones of the above referenced U.S. Pat. No. 5,602,240,
Also preferred are oligonucleotides having morpholino backbone

structures of the abové—referenced U.S. Pat. No. 5,034,506.



5, 585, 481; 5,587, 371; 5,595,726; 5,597,696; 5,599, 923; 5, 599, 928 and
5,688,941, certain of which are commonly owned with the instant
application, and each of which is herein 15 incorporated by reference. In
anot her enbodi nent of the invention, the conpound conprises the nodified
ol i gonucl eoti de consists of 20 |inked, nucl eosi des. In a preferred
enbodi nent of the invention, the conﬁé nd 20 conprises the nucl eobase
sequence is the sequence set forth in SEQ ID NGs: 39, 40, 45, 52 and 166.
I n one enbodi nent of the invention the conposition conprises a nodified
ol i gonucl eoti de conprising |inked nucl eosi des, the nucl eobase sequence of

whi ch & f 5 Selofditdy in one of 25 SEQ ID NGs: 28, 30, 39, 40, 43,
44, 45, 50, gl, g% 52%017%{{1%25 and 166 or a salt thereof, and a
pharmaceutically acceptable carrier or diluent. Exanples of

pha/ madedtifdald y eiceptablectsiades amnayweblsknowoenta@irhosmeaki df edmiomret he

art. Ln one enmbodi nent .of .the invention,.the antisense conmpound is 30
conpl e RS ASChi FEGRT aRGEetiPSnud ot FHRED LR t FRSCTR SHogll | Sugar
compl i FERAr yeah t hive t hebdianige) of 1AUClLOthd@be 180£51,wshAB8- 14423ding

1457- 1689, 2040-2069, 2120-2147, or 2267-2301 of SEQ ID NO 9. In a certain
enbodi FERELERELARN sWAER dNFoReET itdierdnpRrAERt arYriflehng tte dforge of

nucl eot.i; 28- . of ) 1 n t d,t ot

anges AERoRTEr ALSIRET R Dol N BurSRTEANIEs R 20 BEER, )
42, 46ad48eteIpoatdm &licBs 1520458 (R164s dedctGbed Ger tiai$. tRaget Nsi tes

listed in. Tahle 1 al so _denonstrate at | east, 50%inhibition (i.e. SEQ ID
NGs : 15:%%;%% 5y, SE60 197, abo, %§§?g¥34l,ncl%§é?°rﬁt%‘$1d%¥46’]?g?ﬁe€%?t ai n
enfpodi ABAESNt ey add SEREereePPOWhdrS sbargoIad eFENERRY Wddi dekbeihagge of

nucl eoti des553-611, 1394- . , .
1423, 1489- 1508 45H%Rd 605, IreBoEggigntedl 00- PREGHISEQ Arplication No.

NG 9ang36280 754485 PEQ ALY CReRouRdstakie fdererence herein in its

entirety.

Antisense compounds of the invention can optionally contain
15 one or more nucleotides having modified sugar moieties. Sugar
modifications may impart nuclease stability, binding affinity
or some other beneficial biological property to the antisense
compounds. The furanosyl sugar ring of a nucleoside can be
modified in a number of ways including, but not limited to:
20 addition of a substituent group, particularly at the 2’
position; bridging of two non-geminal ring atoms to form a
bicyclic nucleic acid (BNA); and substitution of an atom or
group such as -S-, -N(R)- or -C(R1l)(R2) for the ring oxygen at
the 4'-position. Modified sugars include, but are not limited
25 to: substituted sugars, especially 2'-substituted sugars
having a 2'-F, 2'-OCH2 (2’'-OMe) or a 2'-O(CH2)2-OCH3 (2’'-0-
methoxyethyl or 2'-MOE) substituent group; and bicyclic
modified sugars (BNAs), having a 4’-(CH2)n-0-2’' bridge, where
n=l or n=2. Methods for the preparations of modified sugars

30 are well known to those skilled in the art.



t herein denonstrate at |east 60% inhibition(i.e.SEQ ID NGCs:

27, 28, 38, 39, 40, 43, 44, 45, 50, 51, 52, 54, 55,56, 77, 78,79, 138and 139). Certain
additionaltarget siteslisted in Table 1 al so denonstrate at | east 60%
inhibition (i.e. SEQ ID NGs: 24, 30, 61, 63, 67, 69, 73, 86, 125, 128, and
161). In certain enbodi nents the anti_igpse conpound i s conplenmentary 20
within the range of nucl eotides 1399-1423. Conpounds targeted therein

denonstrate at |east 70%.i.nhibition (i.e. SEQ.ID NOs: 39 and 40). Certain
target 2t teSSFF_tRd £ GbFEnES ) o6 d&ﬁﬁﬁ‘ﬁ%@%at TYHROSASEG | nhfSi t Pon

(i.e. $HRYA NG s@dar S0nofdny 45, 191, c&Prai®. dd8n aBHALAdSmenfRe t hget
site listed in 25 Table 1 also denobnstrates at |east 80% inhibition (i.e.
SEQ | DIN@YH4)C gugaterniedeberbbdi niensegar hin peheealphahconfionrasiachi eved
when t i.sense i lLi'vered. to HuVec cells at. a _concentration
of SOn%?1 %ﬂefa%{}% %;%?%{Qg(?l%?%‘gfdegﬁﬁepéfzxcgéﬁov%}l%ﬁ Sr m%olre%ydejt%i #sP? 30 In
an nbedigeentirof thdebeeapeshtfigurkiieonndirh etbdd igonsigdieobinBedi fefits,

si ngl e-stranded qr, doubl e stranded ol igonucl eotide. |In another enbodi nent
of t hetPRveMLiCYF11iC sEUREPAMALSHY a ifodidh ed ol $¢ERuC| Hot | Bee whdPBRN t he

modi f i ednelibgeareleot ife Lonsiis 2hd 'S&‘eﬂq C'@@%i 1 &N
enbodi rreﬁt gf the i nvention, plr o%hg/fahs a rée({hho r1r‘g]o'r In |kg?<fs¥¢1€l€x%§ g%l on of
connechpyetyi ssuengLowtibatachochenbats cehiffigurattibssue which conpri ses

contacting the cell or tissue with the conpound of interest under
onnective tissue.growh factor is

condi tiLgn t expr.essi on_.of .

i nhi bi %@d.%e%ggnm%nit‘aboos‘%%e&ﬁ%s and RePhOUS 8 SPEPRu e, g PSR i ®al 10
Cogposhtidgs Antdsensestwganualieot idesgmypbeada xedwehbbphar aeeeyt i cahly
acceptabl e active and/or  inert substances for thepreparationof '

phar mec®tt3 Rl EBRPoSTPPEHEER For MiFabréfde GaiNYEs ATBIL SAfd frhokist@or t he
foLmulat i 90nREG15 RABIIREGAUL | Lol ZONPOosL ti 0RS.8% G d%ﬂﬁﬁ)@ﬁ'ﬂ{en%qn. auber
of criteria, including, but not I'imted to, route.of adm nistration; extent
of di seieclior dvgert otetadndomstises. from 1 to 4 linked biradical
groups. In certain embodiments, the bicyclic sugar moiety
15 comprises 2 or 3 1linked biradical groups. In certain
embodiments, the bicyclic sugar moiety comprises 2 linked

biradical groups. In certain embodiments, a linked biradical -

group 1s selected from -0-, -S8-, -N(R1)-, -C(Rl)(R2)-, -
C(R1)=C(R1)-, ~-C(R1)=N-, -C(=NR1l)-, -Si(R1l)(R2)-, -8(=0)2-, -
20 8(=0)-, -C(=0)- and -C(=8)-; where each Rl and R2 is,

independently, H, hydroxyl, C1-Cl12 alkyl, substituted C1-C12
alkyl, C2-Cl2 alkenyl, substituted (2-Cl2 alkenyl, C2-C12
alkynyl, substituted C2-Cl2 alkynyl, C5-C20 aryl, substituted
C5-C20 aryl, a heterocycle radical, a substituted hetero-cycle
25 radical, heteroaryl, substituted heteroaryl, C5-C7 alicyclic
radical, substituted C5-C7 alicyclic radical, halogen,
substituted oxy (-0-), amino, substituted amino, azido,
carboxyl, substituted carboxyl, acyl, substituted acyl, (N,
thiol, substituted thiol, sulfonyl (S(=0)2-H), substituted
30 sulfonyl, sulfoxyl (S(=0)-H) or substituted sulfoxyl; and each
substituent group is, independently, halogen, C1-C12 alkyl,
substituted C1-Cl2 alkyl, C2-Cl12 alkenyl, substituted €2-C12
alkenyl, C2-Cl2 alkynyl, substituted C2-C12 alkynyl, amino,



Anti sense conpound targeted to a nucleic acid can be utilized in

phar maceuti cal conpositions by conbining the anti sense 20 conpound with a
sui tabl e pharmaceutically acceptable diluent or carrier. A pharmaceutically
accept abl e diluent includes phosphate-buffered saline (PBS). PBS is a

di l uent suitable for use in conpositions to be delivered parenterally.
Accordingly, in one enbodi nent, enplﬁ@%ﬁ in the nethods described herein is
25 a pharnaceuti cal conposition conprising an anti sense conpound targeted
to a nuoiks it ttief apgino phacwie e $libsdliity tedec estvalbl eCHTEL@naminpadiel,

erhodt nete 4 ERLIRGRNC T SlLy: ageeptablen & Lientai g, POS, b canather

enbodi he “‘pharnac y accept abl e di pharnaceut’ic

sal i ne QIr-AQ pharmedsddcdr ¢ ade % ido g@tdigr. enbodi ments, the antisense
conpound is an antisense oligonucleotide. -60- Pharnmaceutical

conposi_tions conprjsipg antisense conpounds enconpass, any pharnaegeutically
accept & es%}ﬁts,m]%%@b‘g%?t%r 4419 sPAFYShdR eSESRE, TN dtthePridged

ol igonygl eptd-decubi oh, ypan AAMRIFBLEATA Qfnd 0 ywARnANE MB i d dicdaudi pgoaphu man,
is capable of 5 providing (directly or indirectly) the biologically active
met abobietlecsredr eStaue-OhéCHofp~ AceOr8Hngl yo-EdiCHaxanpt@®,;CH trel kiv sict osure i s

also d 0, pharmaceutically ept abl ts,of. .antisen o ds,
prodrué@¥n6%%}ﬁﬁCeufﬁgghﬁV%aééégﬁgBFe séﬁfgﬁgfagagﬁ'brodFﬁégfaggggg?ﬁer
bi cequi(eal ppts. Swt@bteEl@®-phar-megusiigald-ycaseppt abbe sabts (abgl/uge, but

are not limted to, sodiumand potassiumsalts._ A prodrug can include the
i ncor pdFEe) BN oFRAEBIRI Bnaf AuckeosSi-déds ot o breddt A ERAs $FCWR &ARI sense

corpoupd Wi ¢Redr & utlsRaved oy, eQﬂQQSQPHéiHUE{rSBa%eWEEW B Lhe pody ’?£° form
15 the active antisense conpound. In particular, prodrug versions of the
ol i gonBcl eoti des of the invention are prepared as SATE

[ (S-acetyl-2-thioethyl)phosphate] derivatives according to the nethods

di scl osed |in 9 451 sel in,et_al ubli sh . 993 or in
Y0 641 ST AT e atfo. OE 7%%%%?@@50"% T5hontipehnaderdyls O
"phar npcerl) CR2) ynaccept pblR1paRL pInreters to(rhys) eNopiyadly asd -
pharmaceutically acceptable salts of the conpounds of the invention: i.e.,

sal ts ¢ HatR? bTATH(Rhb™ destRe8TBrBREgPERE CAet IHTY St S Jar e ohPound
and do; Nol,ZeddAPay!t undegicked, toxi cohogieal) ehfrect sy thegetpy

’ 4’—
Phar maceuti cal | y acceptabl e base addition salts are formed with netals or
am nes(CHEehOag ' al kél +CEnd® - (&l i 12’ eamich Aet8Hs-B(RbI ga@nké-amwinesein

Exanpl es_,of tals used as cati.ons are sodiu ot assi u magnesj u

cal o (TRCnB L Hee 1 | FRCBGHERus Br 4ui PABrEChifHediq @ o CL-Cl2

N, N - dithgsizy! et hyl enedi am ne, chl oroprocai ne, choline, diethanol am ne,

di cycl ohexyl am ne, et hyl enedi am ne, N-nethyl glucam ne, and procai ne (see,

for -61- exaqple Berge. et al.,, "Pharnmaceutical Salts,” J. of. Pharnm
In nucleotides having modified sugar moieties, the nucleobase

.?0 moieties (natural, modified or a combination thereof) are
maintained for hybridization with an appropriate nucleic acid .

target.

In one embodiment, antisense compounds targeted to a nucleic
acid comprise one or more nucleotides having modified sugar
25 moieties. In a preferred embodiment, the modified sugar moiety
is 2'-MOE. In other embodiments, the 2’'-MOE modified

nucleotides are arranged in a gapmer motif.

Currently preferred oligonucleotides comprise one of the
following at the 2' position: OH; F; 0-, S-, or N-alkyl; 0O-,
30 8-, or N-alkenyl; O-, 8- or N-alkynyl; or O-alkyl-0O-alkyl,
wherein the alkyl, alkenyl and alkynyl may be substituted or



Sc!., 1977, 66, 1-19). The base addition salts of said acidic conpounds are
prepared by contacting the free acid formw th a sufficient anount of the
desired base to produce the salt in 5 the conventional nmanner. The free
acid formmy be regenerated by contacting the salt formw th an acid and
isolating the free acid in the convep&hgnal manner. The free acid forns
differ fromtheir respective salt forins somewhat in certain physical

roperties suc, s solubility i | ar sol vents, t 10 otherwise the salts
gr epeqdﬁwkésrﬁﬂ—t%eﬁe‘%ir ‘?%s(ﬁ%’c?ﬁbg’gf P&e Gctq {op %lj?eﬁ’é’g‘esa ‘g \tgnllrgyﬁﬁ’ésent
I nvent ikt 1A% 1580, heiRifered Phaddmaeauideal agidl ticen, saby E:H%]npl ytas, a

i
pharmaceutically acceptable salt of an acid form of one of the conponents
of theQd&posi iNthns ©fCHble i Alent iQEH2Thes®Hanc| ¥@@ & gdhile 0PN 1 6CHnar gani ¢

acid s of t pnes.. Preferred acid salts ar he drochl qri des,
acet at g%%ﬁ%é’l i%’@%ﬁ??@ , %%le’[ Fates” a‘ﬁ]amgh%sﬁﬁatag’sﬁu%a%h%r QWi ?Ebtpge%er re
phag maegdbiotaldlyoadeept abbepsakes ahe wek! kiwwrdladwiese sid | ked ip:the
art and include basic salts of a variety of inorganic and organic acids,
such aBCS261iP8r ekanpt®, Gapt H-GWRHK gk laci 88PsSaENTLS | dpPwekanpliyl,

hydr ochh gehgaaci & g ODILAMGACT da Ukt | G a0l h 0p1 PROSPBOLEG g6 d: Wi th
organi ¢ carboxylic,” sulfoni'c, sul'fo or phospho acids or substrtuted
sul f anBE, aSiCiis, PON, exXdnplBxr acellj cCag¢j dOCPs opsodile, asdMH;gl youl,i ¢ Nagi, d,

succi nj i.d, .25 mal ei ¢ acj.d,, hydroxymal ej ¢ acid,. net hyl nal ei ¢ aci d,

f umar i ¢ ‘act ¢ r}jaq‘%ecroacé{%koatclﬁ?lpa'ri%e%%‘?%?y?g%?ﬁ&a% 'd,aIBiﬂ??L]qé #8128t uconi ¢
aqiod, gbuparkglagsifo, gl O AL! dilGlt N idn aRNA, SREZRI kg Agrbyugs! ngam ¢
acid, mandelic acid, salicylic acid, 4- amnosalicylic acid,

. .

2- phentRBBERSDI TR, 2RacEtREPRiBeNE, 3@ agrdupP erfiféhi émREoY ing ctnéni ¢
aci d arydsenicetl ol £-agd; i the anin ' t 0 al pha-am no
aci dsoﬁ5 nvo %/éé((gj %ng%ﬁ% %#Pﬁgggg\gof&pro eio(?nlgL ogﬁlr%Lt ure,g'orggxérrp Jégu utam c
aci d dfomspaimproucnd, anthel sophatrapbeyyladet i c patipbrties of an

met hanesul fonijgaci d, et hanesul f oni caci d, 2

- - 62- , o
hydr oxX et FERESHTS oHiCaci @ hafdPRro- dFEhFtdhPeREsy, Paving  similar

bepzenasdpd.ani gaci A, draetbybhensenes vhi-arintacidudapit halenes:2suhdapi c
aci d, naphthal ene-1, 5-di sul foni c acid,

2- or 3-PhosHi8ll Vbr &CEag| @d6se-r1piosphate R (B-vpchorwrEhyi)f v 2 aci d
(withyshe f Lan cla ), WMt er izd oxgani unds,
such as ascgyg?c 1g’ci %tt' %dr’mn%tggsfi'caﬁ§waccr}xep ég’bl %@ggl’t sﬁgf c%grr%%@s may
al so ke epr.epar edlwbkhadkpRer maoent.i cal Fyraheepbakfercad arndiStidabi ¢h

phar maceytical | y acceptabl.e cations are well, known to those 10 skilled in
t he aﬁpcﬁrh@cﬁ%céudélﬁﬁeﬁgﬁlﬁ&l%WQ X¥ar t B, Sarmofi uthl 8He qualdfHat y

ONgerBueAt | 0NS .1y bonatigsoyy hydrggen capbopaphes are alg@y possiple. For
ol i gonucl eoti des, preferred exanpl es of pharmaceutically acceptable salts

i ncl udémgthydeainee thorvieddoxy (dplsal t ¥ndwnf oinedtet haxat iams Juch as
sodi uy ReHI S Mo MYy 1 or 2'-DMAEOE), i.e., 2'-0--CHy--0--CH,
--N(CHz)2. A further preferred modification includes bicylic
nucleic acid (also‘ referred to as locked nucleic acids (LNAs))
25 1in which the 2'-hydroxyl group is 1linked to the 3' or 4
carbon atom of the sugar ring thereby forming a bicyclic sugar
moiety. The linkage is preferably a methelyne (--CHy--), group
bridging the 2' oxygen atom and the. 4' carbon atom wherein n
is 1 or 2 including a-L-Methyleneoxy (4’-CH2-0-2’) BNA, R-D-
30 Methyleneoxy (4'-CH2-0-2') BNA and Ethyleneoxy (4'-(CH2),-0-
2’} BNA. Bic,yclic'modified sugars also include (6'S)-6'methyl
BNA, Aminooxy (4'-CH2-O-N(R)-2’) BNA, Oxyamino (4‘-CH2-N(R)-O-
2') BNA wherein, R is, independently, H, a protecting group,

or Cl-Cl2 alkyl. LNAs also form duplexes with complementary



magnesi um cal ci um pol yam nes such as sperm ne and sperm dine, etc.;(b)
acid addition salts forned with inorganic acids, for exanple hydrochloric
acid, hydrobrom c acid, sulfuric acid, phosphoric acid, nitric acid and the
20 like; (c) salts formed with organic acids such as, for exanple, acetic
acid, oxalic acid, tartaric acid, sucg¢inic acid, maleic acid, fumaric acid,
gluconic acid, citric acid, malic acl ?‘ascorbic acid, benzoic acid, tannic
acid, palmtic acid, alginic acid, polyglutamc acid, naphthal enesulfonic
25 aci diNAwet HiWes Wt oniBA acwvithp- hépglhensbarnehi cadéiigities. Circular
napht hal.e .Syl foni G agi |y ct iC i n 1ke; d)
salts féﬁ%§§#¥#%ngg#§ne%bgthgio%gggucﬁﬂgg é% of%ﬁg? gp%%ﬁﬁgf&gngﬁgg i ne.

| n cer trdi fEirdabdL.NENt (fp 1 heNRRREAD | agructphaaiincevtbenblly 3Hh accdptrabl e
carrier _or diluent_is an ingredient in a conposition that |acks ) '
pharnaé@Vﬁﬁﬂ%hld%@%?%it%WQ&ﬁaqsmag%%tl$oFe§QPPF€ﬁinﬂﬂgﬁk G aMBRE tAGE ei ¢
acigds t . n n i Phay. | Lal i s ke 5L, known
fo Thoss okl 1 P R T e T o e e B o by st
i nvent L0 alemnacorpecegrichoni ef compdendsrandelde NGy mAsit 8680 Asepsed

herein, "carrier compound” or "carrier" .can refer . to uclegi c,.acid, _or
anal og d@ﬂ@?’@&frat\ﬁﬁl gﬁupgeﬁﬁépg (50 d&é%’aﬁ&tonpolgges@lgi olsgtéJI 5° alfivity
per Sehi@uhtic&eaeg%%ie&@ésa%mml&i&@m oty | the VivdBs PhOCELE 8RS bhRat
reduce the bioavailability of a nucleic acid haV|n%€?Lolog|cal activity by,

for exBAREANIdeyHas i theIBNEr B4l allPPravery & HRIEiVE Bti ePBP2Hrandei ng

i 8y I egpya [ I Fie coadinistr athiansef a nucleic acid and a
céﬁ%ie?B§o%Sgggg?gFggﬁggpkgg%ﬁth%gﬁ ex%ggs of%tﬁé latter 15 substance, can
result in a substantial reduction of the anpunt of nucleic acid recovered

in theLNAgein Wwhdoby the &'hérydmoxydcigmuitatior yL ¥derd vigd rishepéésaaubby due
to conpetition betyween the carrier conpound and the pucleic,acid,for a
connnzggggepf) ) %%? ef%ﬁﬁ?%, Fﬁ%greg%¥%?§nbf g05§%?$alf§ 26 SRR
phosphexphbthal enel ngarucleailisieabyn hepaing i $Sueddr ugedunedevhen it
is coadm ni stered with polyinosinic acid, dextran sulfate, polycytidic acid
or 4- atBEarkiBEAIRS T oS aRoNSLHER¥RE- 2 Sagi) suPF B8RP PO yiie et ' al .

’,Q[}tg*j _Se%?%@%f%g%ae’\a}gfil%g%&@é,é%%ﬁé%%gﬁk@iﬁ&éiﬁt ndlis 12%AM | $8056n&
et al., Chem. Commun., 1998, 4, 455-456). LNA and LNA analogs
display very high duplex thermal stabilities with
complementary DNA and RNA (Tm=+3 to +10 °C), stability towards
3'-exonucleolytic degradation and good solubility properties.

20 Other preferred bridge groups include the 2'-deoxy-2'-CH,0CH;-
4' bridge. LNAs and preparation .thereof are described in
published International Patent Application Nos. WO 98/39352

and WO 99/14226.

Other preferred modifications include 2'-methoxy (2'-0-CHj),
25 2'-aminopropoxy  (2'-OCH,CH,CH,;NH;), 2'-allyl (2'-CH,~-CH=CH,),
2'-0O-allyl (2'-0-CH,~-CH=CH,;) and 2'-fluoro (2'-F). The 2'-
modification may be in the arabino (up) position or zribo
(down) position. A preferred 2'-arabino modification is 2'-F.
Similar modifications may also be made at other positions on
30 the oligonucleotide, particularly the 3' position of the sugar
on the 3 terminal nucleotide or in 2'-5' linked
oligonucleotides and the 5 position of 5° terminal

nucleotide. Oligonucleotides may also have sugar mimetics or



Excipients In contrast to a carrier conpound, a "pharnmaceutical carrier" or
"excipient" is a pharmaceutically acceptabl e sol vent, suspendi ng agent or
any ot her pharnacologically inert vehicle 30 for delivering one or nore
nucl eic acids to an animal. The excipient may be liquid or solid and is
selected, with the -64- planned nanngé of admnistration in mnd, so as to
provide for the desired bul k, consistency, etc., when conbined with a

nucl ei c acid and the other conponents of a given pharnaceutical
conpositHIGIPIaA5 cAFOpR&EREEeuT PERFTRAr ri®r 55 PNe| (ralags) arsaigivt alsi nited

to, bingi ts ' acpregelatinize i lyvi-nylLpyrcol i done
or hyd?%&?%}opgl ng§ﬁﬁgégﬁlu?gsésiégé.)%kPﬁ#ﬁir?%?gggprgﬁg§$33esaéggdther
sugar s Repiresentpstiald | n&ndelddul oSeatpect | patgelat i nthaal ci usashl f atde et hyl
cel lul ose, polyacrylates or calcium 10 hydrogen phosphate, _etc,);

ubr i CRREDAFE GO kgt et cine SUqad SCEITTERES CoRPbidar bk aam

di oxi daotst epfrr&¢i deolet @f Ig ¢ shgar at g9g hydroganated vegst abhegapl s,

corn starch, polyethylene glycols, sodium benzoate, sodium acetate, etc.);
di si nt 8gPaAL §80e. g. 5.St5& M4 ;sodium B @ gl yootébd el3715 et B, ip6aRlewet t'i ng

agent s<( . odi um l.ayr yl, ,sul phat ). PR C icallLy C abl e
or gani g grlgi’ zgggani c@’gggi’éi3§nt s[?ts’gegl ’:élfclo’r noﬁ'—asrb’}g’em’r al édﬁ?ﬁi’ zgééti on
whi ch 80580t 9del; et esi,gusl, B ongact 34dadv ,r0Ed i ¢ RCEIB, AN, al sy, besuged;to 20
fornulatg éhg gonpositions of thgﬁfresent invention. Suitable

phar mecebitPc8l Py atceplebfdi catr{®rs’¢hel @l Buf O8r82Rot FRKtedd tof
waler , wadth S LBRRonLCORRSa RAlFEt BYLeng Al HE0! 855988l Illnagltlgse,

anyl ose, magnesium stearate, talc, silicic acid, viscous paraf ,
hydr oxgaen hyd & emhilals e is25heneimi nitgyrpot s tedhe and refferlenkce.  Eor nutat i ons

for toplcal mnistratian of .nucl eic acids i nclude sterjile a
non-st%ﬁ?f%gggUegﬁsc§%F Fbﬁ%?b?1%@?ﬂﬁﬁ@ou@ugg$§§f§ﬂ§ PEQCSHﬁgﬁggﬁfsgﬁts
such asepil sodmdrst OF eleUtiimSswl thagnwaltel G aghdsobatcki quindg 0fysebhd oi |
bases. The solutions 30 may al so contain buffers, diluents and other

sui t afi¥hddf t Py ECTIRIRRR etitNal By RETEPIBERD or 5aRFc 6 FvFeRencl
CKST PIal Siiid A erdyangByPahen! 21aL SdEhNLS! LAY IO Jp

t
del eteriously react w nucl erc aci ds can be used. I'n one é%g%dinent
of thddmyeam:i on, the conposition conprises a nodified oligonucleotide
conprises a single-stranded or a doubl e-stranded ol i gonucl eoti de, and
wherein the_nodified olkﬂynuclsotide consists of 20 |inked nucl eosi des.

Y " Bx HO Y Bx Bx

HO
i OCH, HO

Many other bicyclo and tricyclo sugar surrogate ring systems
are also know in the art that can be wused to modify
20. nucleosides for incorporation into antisense compounds (see
for example review article: Leumann, Christian J., ). Such
ring systems can undergo various additional substitutions to

enhance activity.

In one embodiment of the invention, the compound comprising at
25 least one tetrahydropyran modified nucleoside wherein a

tetrahydropyran ring replaces the furanose ring.



5 I n anot her enbodi nent of the invention involves a nethod for inhibiting
expression of connective tissue growh factor in a cell or a tissue which
conprises contacting the cell or tissue with any one of the above-nentioned
conpounds under conditions such that expression of connective tissue growh
factor is 10 inhibited. In certain enggdinent of the invention involves a
met hod of treating an ani mal having a®di sease or condition associated with
expression of connective tissue growmh factor which conprises admi nistering
to the HhidRPtRer smeedinent hef 18he opventlgescyiBeaiRerP8FRapév&her fadcet i ve

to i nhiqh Xp si o i t : wt o] o] eby
treat thESn nars CrRieRERESEEE | npRE U By TebpRas®, Mned SH¥ o
ani mal dtwiamass:a human as well as a non-human animal, preferably ~0 human.
Thepr esenti nventi onal soi ncl udesphar maceuti cal conpositions and formul ati ons
whi ch i nclude the anti sense conpounds of the invention. The pharmaceuti cal
conpositions of the present inveniign gy be administered in a nunber of
ways 25 dependi ng upon whet her |otal of sylstemic treatnent is desired and
upon the area to be treated. Adm ni stgatl may be topical (including
opht hal m ¢ and to nucous nenbranes%{hcl' inaxvaginal and rectal delivery),
pul monary, e.g., by inhalation or insufflation of powders or aerosols,

i ncludi ng by 30 nebulizer;intratracheal,intranasal, epidernmal and -66-

i N3 udeakmredayemsus,isnt raar tast Bdnslbe utBiRetesSted | Nheapeociyobeal Bese

i ntramusgul ar injection or infusion; or intracranial, e.g., intrathecal or

i ntravBRLPE¥ul ar, administration. O i gonucl eotides with at |east one 2'-0O
5 met hoxyet hyl nodification are believed to be particularly useful for oral
adm ni stration. Pharmaceutical conpositions and fornul ations for topical
adm ni stration may i nclude transdermal patches, ointnents, |otions, creans,
gel s, drops, suppositories, sprays, liquids 'O and powders. Conventi onal
phar mededt ftad Vueteebasegqueous, powder or oily bases, thickeners and the
| i ke may be necessary or desirable. Coated condons, gloves and the |ike may
also 11 Hsehily oBELHELT Gl ORI LA! sEONTMALLODPCONELLAR JeiRse FOeubich the
ol i gonucleotides of the invention are in admxture with a toprca

débli vety agent sueh asdd pi égmpliyposeses, "basey) acimsdifatayiansd esters,

steroid chelating agents and surfactants. Preferred. lipids.and |iposones

el LR TATE O . OO RER i oRBRAL L 9T BEPEot HangrRFAG Lions  AFS

di nyristaydphasphat i dydi shohdneshdble di stearol yp hat i fliyhc2fogdPl ne)

negative (e.g. dinyristoyl phosphatidyl glycerol DMPG and cationic (e.g.

di ol edytiBtFhanaeR ke notdpy|  DEtAPadAY di OFEBYFpRESPhAT dyFYRERRIDE ani ne

DOTMNuncfdd goie| 2001 888288 NBJeBY Gl L 1n A BUAZAR alech SAAL L,

| i posonmes or nmay form conplexes thereto, 1'n particular to cationic

|1pos@mes. capable of participating in hydrogen bonding. Such
nucleobase modifications may impart nuclease stability,
binding affinity or some other beneficial biological property
to antisense compounds. Modified nucleobases include synthetic
and natural nucleobases such as, for example, 5-methylcytosine

20 (5-me-C). Certain nucleobase substitutions, including 5-
methylcytosine substitutions,' are particularly useful for
increasing the binding affinity of an antisense compound for a
target nucleic acid. For example, 5-methylcytosine
substitutions have been shown to increase nucleic acid duplex

25 stability by 0.6-1.2°C (Sanghvi, Y.S., Crooke, S.T. and
Lebleu, B., eds., Antisense Research and Applications, CRC

Press, Boca Raton, 1983, pp. 276-278).



25 Alternatively, oligonucleotides may be conplexed to lipids, in
particular to cationic lipids. Preferred fatty acids and esters include but
are not limted arachidonic acid, oleic acid, eicosanoic acid, lauric acid,
caprylic acid, capric acid, nyristic acid, palmtic acid, stearic acid,
i noleic 30 acid, Ilnolenlc aci d, dlc%grate, tricaprate, nonool ein,
dilaurin, glyceryl 1-nonocaprate, ecyl azacycl ohept an-2- one, an

an acylchollne

acylcarnl or a Cl..10 al kyl_ester (e.
i sopr ot %ﬁﬁ%%ﬂ%&e ERRPAL fbREg yriliaRbasasy| yrierhade or 5- -ypiroxymethyl
phar mcadLald ¥ f&r?@?fﬁé" ehyBokah 181587 - 2@1&&6‘%&8%&[ Sgl—gl%gh%g.s a4 4 on

described in detail in U'S. patent application Ser

May 20,0ti339 a\lhkyh dsrnnamnpesatce‘ij aeerimne bpndeferagnioe i n2i—psoppﬂ.i raeidy. 5
Conposi tions or,mul at ons for. o adnlnl tration in wder.s or
gr anul & §hQH(ﬁ t fERi%e %Veﬁaﬁépéﬁ%Qﬁﬂ%u%% JU3PENST o stgﬂ I%ﬂﬁ%nw in

wat2r or tMAMARKS SREI B - GARRYRDie] SaRsubasacsachals, cwgls%% or
m nitabl ets. Thickeners, flavorlng agents, diluents, emulsifiers, 10
di sper Si—goRvay lor ( bERAeEEs na}irbélélesam@blcé'tolsrl@feer 2ed grier opdlvavilons

are th h i d t he. i_nven re mnistered in
conjungggék%ﬁﬁ?ﬁ%oﬁgko gﬁgﬁéﬁﬁéﬁ%5§a$%%h g%ﬁgﬁ%eégggu?fac'é#?815§hj %
chel at ahgmiReef ebradagtlfl agpbartiSounaktde , f agtyhaeudacand/ og-gsters @~ salts

15 t her eof, bilg acids and/or salts thereof. Preferred bile
aci ds/ €BLP8i ncl BaEREAtnodedsiR b tievhei d@ciydeayl and  other 8-

unspdeguychenadeaxyahehisasl dehBCAshohooact o ndebydpachoblsarty 5o

aci d, deoxycholic acid, glucholic acid, hol i ¢ "aci d, gl ycodeoxy
aci d, bagmgchcﬁ-ltoflefdnwr@@ttm odedxymhﬁn c5asudstsbdieth uracils and

t aur o- 24 2 ydr sodi um co fu5|date ferred fatty
aci ds |3ﬁc?g gLl faéﬁl LE?%:%&%%Fn%néggg % §g¥g SPaf€ acfal - ?gﬁPFE Caci d,
caprylzeara_cnd agepihe, agi-dzafbhshieC ane cB Frdaddrinaci U-dshgagi6nagkd,
linoleic_acid, linolenic acid, dicaprate, 25 tricaprate, nonoolein,

di | aurd®d §r9e@r3rdanipRodRgr ar€eaiaodanerg| asdcycrshepaaRnANGne, an
acylcarnitine, an acylcholine, or a nonoglyceride, a diglyceride or a

phar ”&%@f&é’%h@%&@éaﬁb@eﬁ%é hhgr a9k o %n%lu%ﬂed'ﬁﬂgse Hﬁ%ﬂ{@%e;ﬁsd are

conbi nati ons of penetration enhancers, for exanple, fatty 30 aci salts in
conblmmrxnﬁvwrerwi®ldcnesbsaEtss Aepéamaﬂnwmﬁh/qﬁk&mﬁhembn@ubche$|on is
the sodium sal t. of uric a caprl aci d and UDCA urther pepetration
enhané%?% R pog§8§9e? ?P&Hg 9- I?ﬁﬁﬁ SpgzTaminopyridine

pol yoxrt hylepet @dneet y NuellkReibaddsg arngct e@fedgar@ﬁchhaﬁwvefgéﬂm ey be
delivered orally H;$g¢anular formincluding sprayed dried particles, or

conpl EXEE S5 6t it NG aAbBari F¥l 06, 2OtigensE comnndhpiesd ude agent s
i 95l ude PRl & %@ghgalneg' yigies;, Lol ¥aciyd ates 1poh yalkyl acryl ates,

pol yoxet hanes, polya cyanoacryl ates; cationi zed ge atlns al bunmins,
st ar cloes, aubytate*sedpcpw:eimw endgglojemlinng PEG) amndoprapphedenlne, 5-

pol yal kyl ¢ oac Iates E-derlvatlzed ol yi m nes, pollulans, cellul oses
and SP5¥ Hﬁyﬂ §F¥I06¥5%| ?ﬁﬁﬂ&ﬁg1exingagentsincIudechitosan,N—
trimethyl chitosan, poly-L- IyS|ne_ponh|§t!d|ne, pol yor ni t hi ne,

pol yspar nones, enssd aieme, RAUAAEMEPYHiigRinds targeted to a CTGF

nucleic acid comprise one or more modified nucleobases. In an
25 additional embodiment, gap-widened antisense oligonucleotides
targeted to a CTGF nucleic acid comprise one or more modified
nucleobases. In some embodiments, the modified nucleobase is
5-methylcytosine. In further embodiments, each cytosine is a

S-methylcytosine.

30 As used herein, "unmodified" or "natural" nucleobases include
the purine bases adenine (A) and guanine (G), and the

pyrimidine bases thymine (T), cytosine (C) and uracil (U).



pol yt hi odi et hyl am nonet hyl - et hyl ene (e.g.p-am no), 15

pol y(et hyl cyanoacryl ate), poly pol y(i sobutyl cyanoacryl ate),

DEAE- et hacryl at e, DEAE- hexyl acryl at e, DEAE-acryl am de, DEAEal bumi n and
DEAE- dextran, polynethyl-acrylate, polyhexylacrylate, poly(D L-lactic
acid), poly(DL-lactic-co- 20 glycoligcygcid (PLGA), alginate, and

pol yet hyl ene- gI ycol (PEG. Oral for rruLIl ations for oligonucleotides and their

d d in det S
b6/ bab s Eid G e ag Tyiclyal gt R DB ERSE SR, PRha, (RS tpragogs)
Ser. Ney, YAl Sddh | 84 §%et3§lc%&9§ime5‘?5rmg5cb\b 508488302 thhill ed

May 21, 1998) and Ser. No. 09/315,298 (filed May 20, 1999) each of which is
i ncor p@ya:t%:drﬁer efantgdyi nef emm@eamtrhmfen r2e®1ﬂlm@@@f€nmﬁpo§ rpshy lagand

forrrulat ons f arenter |ntr traventric ni_stration
my | notige stHrr T e oB0iEa0L s St aen e RS s burTSt o,

di Isientosnard LOtiher ééﬂﬁ@t@v@@ldbfl \a@enawéh A Hudnned, | prchedutracil,
penetrati on enhancers, carrier conpounds and ot her pharnmaceutically

accept abltaieshvrdne orndx@pitdmay tosige:, bhla@ha‘eéaﬁéma%nﬁ%peee@s of
the pres o) n de ar i o]

enul si gng%gkg\{fﬁi gsgﬁ%cgﬂ% tai le%éa or%u (t):r?s@lh%hegslgdc?%p}%%}lt?gﬁgnﬁy b
generaﬁedlﬁraﬁmresvacbf etoyrdiniddnponeas ss | h&t—azmclu;daclbut areoginie | baidt ed 5
to, preforned |i UI ds, ielf errulsM%ﬁ g solids, and sel i mél fllfyl ng

seni soFPM@lneThe pHERFEdeut PESRAPBFRGE t?voné GhiPHEapldsent PRV Ent i 8,
wWhich pgryngonvepleniby, be prasepied 1 N unyindosage f omg rra)étple_.rpreggr ed
according to conventional techniques well known in 10 the pharmaceuti cal

i ndust sybs8uthtedchafiquésesnchnde ghansnep, of Sbhahgi nparhioudssdyi abron the
activ |n red| s wth th ar na eutlcal arrie 5 ex0| ient

gener aP* Y2 ose?ﬁf ﬂuc?ﬁ ygr e%% eé’t&? un f%‘rli?r?ggﬁag nt 1 elli/ %’P%}n@ ng
into aspe6saheon tM@tﬂin@JaM@dlaﬁm swmtehhwauedmerrlexs d8eninki nely
divided solid carriers or both, and then, if necessary, shapi ng the

pr oduc? - aTHROTRAPBERE T 0RS2ERILAB PP S8 aTﬂFéﬁ SHIMyy bedediagranédsi nt o
any OfalBY, DS, BLACAPRROR AEA TS MG Bhiarlile Nofnd | 11604 QaalAbhE! o
capsul es capsul' e i quid syrups, so t gel's, suppositories,
enenasFuﬂ'&ieeJcomh@ahs miclérﬂommerﬂnd:lw@et i i oyl At SOpjaeuhDaiimeet ed as
suspensi gns i n aqueous, non-agqueous or mi xed md‘i]crb%Ajt ueous, sug(gensmns may

furt het"ont ai n st ancePHFRTCHRF NS ease t HY&A “RYTIREAR {2 pgnsi on
i ncl udiing, , £ B5e8X30P) £ - .@pﬁiﬁ%ﬁ@r bOXYﬁ‘i@éﬁ%hlgélﬁ@ ! uwéfdlﬁerbltpﬂ{ and/ or

dextran 'I’he suspension may al so contain stabilizers. In one enbodi nent of
t he pmmldm%rﬁwmh[lké]mmmmmaik(bﬁh’p@sehor%hqia;mzt% Bociul as ed and

U3gd a5 LQRIE: cTPBAMAREUGE AP 1§54 UG [ G MY 1 O S5ETh &Ry Byt Nt

pyrimido(5,4-bl[1l,4]benzoxazin-2 (3H)-one), carbazole cytidine
(2H-pyrimido[4,5-blindol-2-one), pyridoindole <cytidine (H-
pyrido[3',2':4,5]pyrrolo[2,3-d]lpyrimidin-2-one) . Modified

nucleobases may also include those in which the purine or
25 pyrimidine base 1is replaced with other heterocycles, for
example 7-deaza-adenine, 7-deazaguanosine, 2-aminopyridine and
2-pyridone. Further nucleobases include those disclosed in
U.S. Pat. No. 3,687,808, those disclosed in The Concise
Encyclopedia Of Polymer Science 2And Engineering, pages 858-
30 859, Kroschwitz, J. I., ed. John Wiley & Sons, 1990, those
disclosed by Englisch et al., Angewandte Chemie, International
Edition, 1991, 30, 613, and those disclosed by Sanghvi, Y. S.,
Chapter 15, Antisense Research and Applications, pages 289-
302, Crooke, S. T. and Lebleu, B. ed., CRC Press, 1993.



30 limted to, emulsions, mcroenul sions, creans, jellies and |iposones.
Wil e basically simlar in nature these fornulations vary in the conponents
and the consistency of the -70- final product. The preparation of such
conpositions and formulations is generally known to those skilled in the
pharmaceutical and fornulation arts a g_nay be applied to the fornulation
of the conpositions of the present invention. 5 Enul sions The conpositions
of the present invention may be .prepared and fornulated as enul_sions.

Enul si SF&E t B cdiSFhet Sy s PO L@t d Ydieyer s efdni n
anot her; ﬂ&é%%ﬁi}gorﬁﬂé’fbgﬂi@ &t§ff‘§H?@6yoEXEﬁSde9ggmérHE‘ IR roRnRiser,

(Idson, armaceut1 c Dosage rnms, Lieberman, Ri eger and anker
(Eds.) ,tHO88nvidartden .Dekkese Inncludbw Wmﬂbsmmted/olpymmdlmeﬂ% 6~

Rosoff, in Pharnpceuti cal Dos e Fo ebernan nd Banker
(ks | a2t L RGEE DAt e, Nuae § O YoubR e el BUIIREs Bl ock

Phar [ iRher man, 1 U aank%{ Eds;..) ,
1988 Ngﬁgggﬁjﬁﬁke@mﬁﬁﬁ?daﬁggxxﬁﬁéghnﬁpY n%vgrﬁﬁé %fu %l 5; HFS&Chﬁ et
mmmim

al ., | preeynydicytros iPlsar neces ilgal cy8sisinee s, swheki BHi njas. , bEast on,

301 Enul f bi h f
[ scPERUT IS HOBRASRE RGeS 2 'aaZ'ﬁ%a??pl A7 wb K- dadkCor hor

I n genggahghedul si.ors Merdukel therr Waded - LabDél, (B p) ears of AhlﬁQsense
oil-in-water (o/w) varlety Wien an aqueous phase is finely divided into

and di 8perasghasanid ndrpldcasions i MiRC aPEESK  0iB3CHhBIEORhe 2% t PIg
COMPPOSHLE0hkS. %%rdl ﬁéjzfé? %@%?énsf%/ﬁ#)lre@é%(}%_derﬂgs% bgéu%%%xgét' Sy When

an oily phase’is I'spersed as m nu roplfets into

a bul kmaqaewmhaﬂeaﬂye when| taondicorpowi thork i-O-cedtlegkestinrl - sngaat er
(o/w) enylsion, . Enmulsions may contain additional conponents in addition to
t he di@gafgéﬂaﬁﬁ8§§s and the active drug which may 30 be present as a.
solution in either the agqueous phase, oily phase or itself as a separate

phase. rEpaesagestical eynipe@nt sgedelsas gadbstbi er shadt abtbherrs, tHyes,
and anti-oxidants may al so be present in emul sions as needed.
Phar meeeeRacarion 7ef egutgione indjicaladw e nalted predefiedi J@hgleﬁbasafSe

CQEPT i 260,20 1T0LE AL WoBhATES RN el Ol SXRTRLE, TRLLNG Laseo

n- mater-ln oi | mater- 1h- 0| -water mil s1'8 s Such
corrpl exi Dt ¢l abl,ortsneofatmw@rﬁutéa @ers.alnfat. No. 3,687,808, as well

as U.S. Pat. Nos.: 4,845,205; 5,130,302; 5,134,066; 5,175,273;
5,367,066; 5,432,272; 5,457,187; 5,459,255; 5,484,908;
5,502,177; 5,525,711; 5,552,540; 5,587,469; 5,594,121,
20 5,596,091; 5,614,617; 5,645, 985; 5,830,653; 5,763,588;
6,005,096; and 5,681,941, certain of which are commonly owned
with the instant application, and each of which is herein
incorporated by reference, and U.S. Pat. No. 5,750,692, which
has an owner in common with the owners of the instant

25 application and also herein incorporated by reference.



5 advantages that sinple binary enmulsions do not. Miltiple enmulsions in

whi ch individual oil droplets of an o/w emul sion enclose small water
droplets constitute a w o/w emul sion. Likew se a systemof oil droplets

encl osed in globules of water stabilized in an oily continuous provides an
o/w o 10 enul sion. Enul sions are char gterized by little or no :

t hermodynam c stability. Oten, the dPspersed or discontinuous phase of the
emul sion is well dispersed into the external or continuous phase and

mai nt ai AEE $eNT9i COrRPWAd HI@EEFS t he neans of 15 enulsifiers or the
viscosity of the fornulation. Either of the phases of the enul sion may ‘be a
semi soligl Olx 0! Lfloodfnbs: 1 Be €ASC:ALCANIL! OPnS! thpBlRLMeAnAAseS and
creans. Ot her means of stabrlirzing emulsions entall t use o mul'sifiers
that nmay bedifdedpooatgdniinleceitibercophasesad tdfe éanl sa orgar?0 sEamlesitf i er s

may broadly bhe classified into four categories: synthetic surfactants,
absor pt9% ll:%s‘é’sg %gdllﬁg‘FGr Qﬁ%’(’?ﬁ‘ﬁqsﬁﬁeﬁ'n(ﬂﬁﬁ ’?g‘é]r%eﬂo’é‘%w% @fdson,
Phag mageut ¢ 8l « RS a0, 1k Mo diirgRer n@@ofﬁlﬁaféo@g%e%nk@ (Edss) . 988

Mar cel Dekker, Inc., New York, N Y., volune 1, 25p. 199 Synt hetic
sur f acts@urmen tal g sdwwinas o § urlfiadkedactadie e mss 1 davedéoundreifeéeably

licabili.ty i f armul at i . | si d h b i dinth
T er at0PS 1R gdr i PHATSRCRUT Ch0 COLGHROTLTTe: Tr@berhafl S S38€ and
Banker s3gmehas .donsi%i8indvbs eell iBrleliemoditt.ed NeWe MO Kiddk Y. pregbwa®il, p-

285; ldson, in Pharnmaceutical Dosage Forms, Liebe/man, Rieger and Banker
(Eds.) CORBREER kkEEVe| Adnkeadeiyokgosdes: whgBeinoltife 93P pseggent

Surf act ant ; i cal hiphildc ~42- saé]%n%%pri ydyophi:Lic and
a hd;dr%%h ?%{%oé]#)%n% *eea%rq}a;t Fggoféthgléédr ophiTic taél%tehgh%yg?; op (E)Lb?c

nat ur esefmehe, sanflachante ilma e drde mddir it e Tywls oddi Wethipophchewhakance
(HLB) and is,a valuable tool j.n.ategorizin d ecting p surfactants in
e br SPEPERF oROBP L aF RuPARIOSHE L R (e ShEF ol 6 GQUPF L aE | LG’ -

di ff ergnhecharpenpasedqan ;t RRANRIHER I d1en sk ophi b1 081 QP11 ARALANI C,
anionic, cationic and anphoteric (Rieger, in Pharnaceutical Dosage Forns,

Li eberh@n, aRi ejesphathBaaker (lHakage.1988esdar autiBikker  of ncmodNeénedor k,

10N Y. 5) Iy, occurrdn Lshfiers used in enmul sion
f gr@ nul %‘%t?g%élg?%%? u?!g %%o??ggggéggmﬁf%pp%@é ph%tfgg](e%? ?ilegcir?%lnﬁan'hﬂﬁﬁﬁci a.
Absor photolf basesnessass biydr epltilset sy opafidd@sds uphoblat itheysudan sgak up
water to formw o enulsions yet retain their 15 sem solid consjstencies,
such FHRIroee LBREPERORNI aRydrd s | il Faase RipAiTg et fimi by déersol i ds
have al spabeen usRd it 900 eMUls f&rsasepectabbynkl GQTDLOALLAN: b
surfactants and 1 n viscous preparations. These i1 nclude polar™inorganic

sol i dqgy sichviaso heavdeasesal hydr oxi des, non-swelling 20 clays such as
bentonite, attapulgite, hectorite, kaolin, nmontnorillonite, coll oidal

A S 3 SRR ool PR b T LT S P o TR =
nucleic acid have chemically modified subunits arranged in
patterns, or motifs, to confer to the antisense compounds
properties such as enhanced the inhibitory activity, increased
binding affinity for a target nucleic acid, or resistance to

25 degradation by in vivo nucleases.

Chimeric antisense compounds typically contain at least one
region modified so as to confer increased resistance to
nuclease degradation, increased cellular uptake, increased
binding affinity for the target nucleic acid, and/or increased
30 inhibitory activity. A second region of a chimeric antisense

compound may optionally serve as a substrate for the cellular



A large variety of non-enulsifying materials are also included 25 in

emul sion fornul ations and contribute to the properties of enul sions. These
include fats, oils, waxes, fatty acids, fatty alcohols, fatty esters,
hunectants, hydrophilic colloids, preservatives and antioxidants (Block, in
Phar maceuti cal Dosage For s, Liebernas Ri eger and Banker (Eds.), 1988, 30
Marcel Dekker, Inc., New York, N Y.,~ 6r une 1, p. 335; ldson, in

Phar maceut i cal _ Dosage Forns, Lieberman, Rieger and Banker (Eds.), 1988,

Mar cel $RAREICleaRe ) RRFeroHk, Woych \eleakes), the 1883, styandHeff o |ic
coIIoiq@ﬂghﬂ@¥qﬁﬂgp%§pids include naturally occurring guns and synthetic
pol ynmers such as pol ysacchari des (for exanple, acacia, agar, alginic acid,

carrageenan, guar gum karaya gum and tragacanth), cellul ose derivatives

(for 5 Zexamrse cardmourethyliwating ose argrear bowypfopglreel kohedeklreand
arboners, cellul ose ethers,_ and

synt heti.c _polyners_(for exanpl e, .
car boxﬁﬂlﬁ%“ﬁol %ﬁ%gffr}%hggg\papg &rséord sEBPISF n at BR E 672 br AFEOMoi dal
sol giti ens/ithat &t apihizei egul SiFong ) JAHR0 SIHAN bnbseiasi aknbiki®

around the dispersed-phase 10 droplets and by increasing the viscosity of
t he extcéEgaladgshads. Sosddiomddsi besweknenezorraph arsdibes ohavingogediaent s

h t.eins, .sterol s and phosphati des t di |
suppor PLRE a AW Gt TR S, AT Tt ATt Fefinshare
pr eser uatileesidesmui y diged ipreseralat imes dmnel uded tie enshSé0Nof  an

formul ati ons i ncl ude nethﬁl par.aben, propyl paraben, quaternarﬁ- anmoni um
sal t s, BEAZEPRENI BM-ERPYFILGEL1ESt eP3VENIp- Ry d¥BRYBENZBPELAei dthandgBeri ¢

acigl. SabiaXtdanbsePd el SRCEUTORLY il SIS 08,  OLaubALEPDSS20 to
prevent deterioration of the formulation. Antioxi dant's used nay bé free
r adi catleeuaghger swhith asthecophengl s, sapkghtgal | admsyibat ylad&iified

hydr oxyani sol e. butylated hydroxytol uene, ar reduci agents such _as
ascorb%%c S 3RA- so Luﬁrn§%ﬂﬁ%ﬁ%%4t(§daﬂﬁanﬁﬁt"onggnt%§9ﬁ8P§iSP§ s@ch as
Citricg@ehér 20réardoffsract theand dyeciddd neypbe appl i §aghen r%i@ﬂ‘%éi on

formul ati ons via dermatol ogical, oral and parenteral routes and nethods for
t hei r FRIPRF BT e CASVe Hedn @y | s@gdonn The |tyresat af e SUodgomojaties

Phar i ge Foy: ' ( d_Bank Eds. 1988, 30
VErcol ekicEr PReRdte Hiler SR nd £8G o8 o808 Yo, ey 1

f or nulsxinieons ebodimedntiel | Yacjuliave peprriboyunidesydesed IBaRUSEOHf~
reasons,.of ease of fornulation, efficacy froman absorption and_ ,

bi oav d BT TSPl A -TERbELFE, FHClepgides * (such ' 2’ moditied

nucleosides may include 2’'-MOE, and 2’'-0-CH;, among others),
and bicyclic sugar modified nucleosides (such bicyclic sugar
20 modified nucleosides may include those having a 4’'-(CH2)n-0-2°'
bridge, where n=1 or n=2). Preferably, each distinct region
comprises uniform sugar moieties. The wing-gap-wing motif is
frequently described as “X-Y-Z”, where “X” represents the
length of the 5’ wing region, “Y” represents the length of the
25 gap region, and “Z” represents the length of the 3- wing
region.  Any of the antisense compounds described herein can
have a gapmer motif. In some embodiments, X and Z are the
same, in other embodiments they are different. In a preferred
embodiment, Y is between 8 and 15 nucleotides. X, Y or Z can
30 be any of 1, 2, 3, 4, 5, 6, 7, 8, 9, 10, 11, 12, 13, 14, 15,
16, 17, 18, 19, 20, 25, 30 or more nucleotides. Thus, gapmers

of the present invention include, but are not limited to, for



Phar maceuti cal Dosage Formns, Lieberman, Rieger and Banker (Eds.), 1988,

Mar cel Dekker, Inc., New York, N Y., volunme 1, p. 245; ldson, in

Phar maceuti cal Dosage Forns, Lieberman, Ri eger and Banker (Eds.), 1988,

Mar cel Dekker, Inc., New York, 5 NY., volunme 1, p. 199). Mneral -oil base
| axatives, oil-soluble vitam ns and hi gh fat nutritive preparations are
anong the materials that have commonly-been adm nistered orally as o/w

enul sions. I n one enbodi nent of the present invention, the conpositions '0
of ol i O Edt: s~ andonletei c4aBiéds Are2fdr nttiBed, ad-AleBoedlisi-ans. A
m croemul 54 ¢ Yy, he;, def ined, as, a systempf, water, oil and anphiphile which
is a sinPng eoi(;'p{?cla(?)%’y’ ?j;o]trt’ragzp’i (S:l Zlnoz hoerﬁnrrzga%/\r%m cally stable liquid
solution (Rosoff, in Pharnaceutical Dosage Forns, Lieberman, Rieger and 15
Banker IrEdsope 1€88odivhercted, Dekicer ant hsensdeworpondN. Xs, &0ohywARgherP.

245) . R i,cf:I I}ém' croenu) sions are systens that_are prepared by first

di sper Cfﬁj' n 0% A REERR QUrdaRT%HLY soPt 1 Far aRHOR heh - 8ddRRg X
suf£i civentampupt : N, £onpon r n 4 nt erpedi

chat n-Tongih 20 al Cahol S ot v o r ancrdBaR’ Rudyan A PR Bhbmer

m cr oe@ndiigugaltdwe .al s@husen wWesgmebedons iiguaanddyizand £aldhye shbabkent
isotropical ly clear dispersions of two jypmscible liquids that are

st abi | %E‘é’%nt%éoflntlélﬁlét‘f% PrYneTs "k fjajé%l%%‘%i %8' wégécﬁ@mie{%uﬁg 18nd
Shah, Br4,Cantieol Led4ReBeage 06-25 Bgugs: 1Bakymerspand Aggpegale Systens,

- Rosoff, M, Ed., 1989, VCH Publishers, New York, pages 185-215).

M cr oenul si ons comppnly are Er_epared via a conbination of three to five
conmponeft ST RTRHLI LS 0i PRTHELRES SPsssist | Cargeredctantd andcleic

el ect rgkydepodbetbey SDEOUB%QL‘?HHJ:S%B&ES of the water-in- 30 oil (wo0) or
an oil-in-water (o/w) type is dependent on the properties of the oil and
surfactant used and on the structure and geonetric packing of the polar
heads Had $8R%R oSS teailss ofent hengiskastantompbeod! esagSehetit , ton a
Rem n ' S: . -{hr 4P ceutical, Sci.ences, ck Publ.ishi.ng. Co., Easton,
Pa. , %&g@&pc %gjlsig%gg pﬁgﬁc")%ﬁgpg&i &8 lgpgl\)/&f)’a@r‘#lﬁﬁ |SDRAUG IS RRgr ans
has beer: isdmensi valigosiutdicet i@rd basgyteldad aacoip paeaSiNE Eae\M§dge,
to one skilled in the art, of howto fornulate m croemnul sions (Rosoff, in
Phar m@Rt AR ah et For ns, Li ebe/ man, Rieger and Banker (Eds.), 1988,
Marcel Dekker, Inc., New York, N Y., volunme 1, p. 245; Block, in
Pher mageuibneal «RBsadRehe! M, Lisher Mt /R egar; anker ds. J 3o 1988,
Mar cel Dekker, Inc., ﬁew Yo?k!-é%ﬁ?Y., vo?(gelne ,l p. S%S;Hﬁ _Or]?%aérlgecpti%de
convervargediede s sk onscleicr camd shansaoigher ddymedyanf ageuafesol uili zi ng
wat er -4 | e drugs .in a formul ati of thernpdynam cally stable droplets
that St mei st bl B otucet Ghed ERUTRE br Sifardiasn of
m croemmendicansyi nelddleri dwt Ane186kikkElt ednt 0,0A&Ni EmBYALACHAN S.cne
non-ionic surfactants, Brij 96, polyoxyethylene oleyl ethers, pol yg:lfl ycer ol
fatt yCaemdcedt drL bR BEPY c IBIPTIFRA adr ak b-SEIAB10)od et Feaft yomr olTn
mynoolgat 820 Japyaeal (PO340 ycerqle. | ycer ol npnocaprate
( MCA750) , ?ND?SO) , decag yc%?éol éggﬁﬁgﬁgaﬁgdge%%g%gg)t%( 'EP/%JO??%I Bnéor

MOE sugar modification.

Antisense compounds having a gapmer motif are considered
“chimeric” antisense compounds or “chimeras," which contain
two or more chemically distinct regions, each made up of at
25 least one monomer unit, i.e., a nucleotide in the case of an
oligonucleotide compound. These oligonucleotides typically
contain at least one region modified so as to confer increased
resistance to nuclease degradation, increased cellular uptake,
increased bindiqg affinity for the target nucleic aéid, and/or
30 increased inhibitory activity. It is not necessary for ail

positions in a given compound to be uniformly modified, and in



(MD310), hexagl ycerol pentaol eat e(P0500), decagl ycerol nonool eate

(S0750), decagl ycerol in conbination with cosurfactants. The cosurfactant,
usual ly a short-chain al cohol 25 such as ethanol, 1-propanol, and
1-butanol, serves to increase the interfacial fluidity by penetrating into
the surfactant film and consequently greating a disordered film because of
t he void space generated anong surfac 4At ol ecul es. M croenul si ons may,
however, be prepared w thout the use of 30 cosurfactants and al cohol -free
sel f - enﬁﬂ%@f%}@ﬁ@ fheroems siforths sa Eprmenert korRem mﬁd%ﬁécéﬁ%onﬁfh@aa’th&us

phase b but o, nahgaqueou ution
of thquydgﬁﬂgﬁa%%iolfn E%BO%anE%noggh%8ﬁ§glycero S, progylgne% - -ﬁ
gl ycol siudnsbglieie vad tivies af Etigdenelegdtyicdd. The oil phase may incl ude, but

is not limted to, materials such as Captex 300, Captex 355, Capmul MCM '

fatty acid gaters diun]chalg gg% ? di,,, and tri-glycerides,
pol yoxy&t h§ %anﬁﬁgee‘“r%ﬂl@fa ty* 81é998P§ °phitlfy didpnhseEve as a
pol 59! wedldrzed Il y6Lr 'eﬁ%?me%atdé[p’gkﬁ% p&fy@hga%héeqq@ﬁpp SlY &8l ?&%
vegetable oils and silicone oil. Mcroenulsions are particularly o

i nt er edtybirighe -t iy staandpbi eramglelr igNaoe ubi L6 zat tehluhdrt kadonhsicede

absorp%&g%h cleaves the RNA strand of an RNA:DNA duplex. Activation
of RNase H, therefore, results in cleavage of the RNA target,
thereby greatly enhancing the efficiency of oligonucleotide

10 inhibition of gene expression. Consequently, comparable
results can often be obtained with shorter oligonucleotideé

when chimeric oligonucleotides are used, compared to
phosphorothiocate deoxycligonucleotides hybridizing to the‘same
target region. Cleavage of the RNA target can be routinely

15 detected by gel electrophoresis and, if necessary, associated

nucleic acid hybridization technigques known in the art.

Chimeric antisense compounds of the invention may be formed as
composite structures of two or more oligonucleotides, modified
oligonucleotides, oligonucleosides and/or oligonucleotide
20 mimetics as described above. Such compounds have also beeh
referred to in the art as hybrids or gapmers. Representative
United States patents that teach the preparation of such
hybrid structures include, but are not limited to, U.S. Pat.
Nos.: 5,013,830; 5,149,797; 5,220,007; 5,256,775; 5,366,878;
25 5,403,711; 5,491,133; 5,565,350; 5,623,065; 5,652,355;
5,652,356; and 5,700,922, certain of which are commonly owned
with the instant application, and each of which is herein

incorporated by reference in its entirety.

In the case of an antisense oligonucleotide having a gapmer
30 motif, the gap segment generally serves as the substrate for
endonuclease cleavage, while the wing segments comprise

modified nucleosides. In a preferred embodiment, the regions



O of drugs. Lipid based m croemul sions (both o/w and w o) have been
proposed to enhance the oral bioavailability of drugs, including peptides
(Constantinides et al., Pharmaceutical Research, 1994, 11, 1385-1390;
Ritschel, Meth. Find. Exp. din. Pharmacol., 1993, 13, 205). M croenul sions
afford 15 advant ages of inproved drug_sol ubilization, protection of drug
fromenzymatic hydrol ysis, possible enfancenent of drug absorption due to
surfactant-induced alterations in nenbrane fluidity and perneability, ease
of prepdf adi saPmessarsf didfdleraariatedr & dhovierPed| 98 dvgagemosats es

I nprove Ll ot nd. decr eas toxicity n ntiriides et
al ., Pﬁg?ﬁ%%%%ﬁg%a%gﬁgsgg%%ﬁ?c%9§%%ﬁffF igg%;gégggt(géF?ugégPh§%§F1§§.
1996, 8Hhatl38r&43sedN ten diiffcaemndisitanstiay reoivnspant aneopshieha@yt heir
conponents are brought_ together at anbient tenperature. This_ my be

par t i cdPériUfiady 8nPagebasugseaRencs or mi-R19RPDHSIMBIMDIIS HfYs, pepti des
or 81! GRRIGLER! LARS: dLURLMESONS. NAYE: A1 5@ REENELIACL! ¥E! BnthBae
transdernmal delivery of active conponents 1n both cosnetic a%d

phar ma@eufioFal, appl idatyiadns. shigairs mexiiddteed mucdeoshideasi.cr oenul si on
conpositions and formul ati ons of the present 30 invention will facilitate

the ingr ed syst.eni c .absorpti of .ol i gonucl eot.i des .and nucl ei c. aci ds
from t%g%gglg ré‘%lorﬁles GH rtg%t ?Hgs hePrP élglileﬁ%rlg\?g the t?% at"EFFaPRr
upt ake iafro0kiegorteheekildes ldrtkindcitel craci slisi bt Tedtiedgashe obat pskknal

-77- tragt, vagi na, buccal cavi t yandot her areasof adm ni stration.
M cr oeROLEF3RS AT t RETPHESERE | WRERR | GRNARFSal e c afitdivid taddi Erbhalar

compongnterandea0fl 1dyeBea9ana2s ALl aBeS CRO0RhSYA R lde 3) e
Labrasol, and penetrati on enhancers to inprove the properties of the
f or mul apinpoundd t ofentidrce imverndisor ptdeon dfindhelel | gomedzoei desoapd

nucl ei ¢_aci ds. of the esent Jinvention. Penetration.enhancers used in the
i CI’OG%Y%?'%HE?%]‘ ?%ﬁ%re&%ntquﬁﬁﬂqagn TP IBE PSS f F8d BEI™BTKel Bhgi ng
t o oneséetohdyey bhgdecsatiegprd@ss ; subhaabarks gfdaldy 8€i dhe biheesal b8,

chel ating agents, and non-chel ating non-surfactants (Lee et al., Critical

Revi ews ' hudPer apBLEFEabREgT €ar r i ECPSFEEETS, MdeCules.92) PEhdmbRes hese
chassesoN\asnPeen, di svsseyaBAKe. G19cb1ROSORS vethers, groups that
enhance the pharmacodynamic properties of oligomers, and
groups that enhance the pharmacokinetic propefties of
oligomers. Typical conjugates groups include cholesterols,
lipids, phospholipids, biotin, phenazine, folate,
20 phenanthridine, anthraquinone, acridine, fluoresceins,
rhodamines, coumarins, and dyes. Groups that enhance the
pharmacodynamic properties, in the context of this invention,
include groups that improve oligomer uptake, enhance oligomer
resistance to degradation, and/or strengthen sequence-specific
25  hybridization with RNA. Groups that enhance ™ the
pharmacokinetic properties, in the context of this invention,
include groups that improve oligomer uptake, distribution,
metabolism or excretion. Representative conjugate groups are
disclosed in International Patent Application PCT/US92/09196,
30 filed:  Oct. 23, 1992 the entire disclosure of which 1is
incorporated herein by reference. Conjugate moieties include
but are not limited to lipid moieties such as a cholesterol

moiety (Letsinger et al., Proc. Natl. Acad. Sci. USA, 1989,



There are many organi zed surfactant structures besides m croenul sions that
have been studi ed and used for the formulation of drugs. These include
nonol ayers, mcelles, bilayers and vesicles. Vesicles, such as |iposones,
have O attracted great interest because of their specificity and the
duration of action they offer fromthe_standpoint of drug delivery. As used
in the present invention, the tern1nF§86sone" means a vesicl e conposed of

anphiphilic |lipids arranged in a spherical bilayer or bilayers. 25
Li posores apE5dnitPakel | #hekiqrupeifandfangharast cebs adhi-chBhaokda RAtatbr ane

f or med a; Lipophiggisc terhah_ N aquapyss4 rigr., Th eQus
portioéﬁ%%ﬂ%a%%g'fhggggﬁpggit?gggtgagg?deﬁivergﬁahggﬁio%fg'figbsgnegy
posses ity ladviarit agaabhbeeng abl @lt.o fAse.t o tthe gebtl.watdi. Nord-SS&,i oni ¢

| i poso 30 although not able to fuse_as efficiently with the |1 wall,
are tal 'upa_%@‘%‘g%fr %%%%l_é%r"i‘% %‘fv%i' . BBoorgn Yg ercﬁﬁmcr 8‘§§'i'n§j§@t3'
mangal i;an sk ohphd vesil eseHBiIds Rass t hbeuahadseer i ee of1 f ngpares,

each with a dianeter |ess than 50 nm under the influence of a suitable
transdé&aigls Resgradiehi. RerePeBe53i8) i sadesakaphatie Bw@ial i gosone

which 5 i i ghl v def ornabl e and abl e t ass_thr ch.fine p
Furt her%oa \/C%ﬁ’t%%é%is Og L}ljllﬁ%eoc elrrelégslln‘%f%sde?sﬁ%o%o%%@%%%%nga f ?om %z%@@r al
phosphdal.i,pi Us9ay e 1wi,oconpatibl e; axhdimdegeadalll e, FEPSSamest can 1990,

i ncorpaorate a wi de range of water and lipid soluble dr u%‘sa; | i posones can
pr ot ect@ncajfsti R Ed SOLRREGRUK neEnéilr /i RIaFEmiGnmatifent S f Admr4)

t@bol,i Sd1sh at ion, (Rogef j L eyt Posage -
rIjliele erﬁaﬁ%ﬂﬁ egﬂ?g‘%%%' Baeﬁk%er' (%gsﬁe)EXél?Sgg? Pl\/%?cgliy%gtﬁer,s&?ng?i%@%lmrk,
N. Y., aolgméulb p. 245)1, PnpbrDahexadasileracighycenotBeHppbpapabnear eof

| i posone_f Lations are 1j the. lipid surface e, Si Si and the
aqueouzﬁeggégngagf The ﬁﬁi'gosg‘ﬁégéhffigggonggé re 3’3%% P\éﬁ tgég}r_gﬁgﬁer and

del i vegyeaf actixe.jngredient sci@sthresite o0Hoacti 0g, Bsrause7shbe,li posonal
menbrane_is structurally simlar to bjological nmenbranes, when 20 |iposones

are apPPH¥E"tbea A4 sSu&OMRENY B NBsYSPar (Chad Thel YRR GPERAEhec el ul ar
MRRLr 43es1 481408 BB BhODeOfi4bs, | u@@%@elﬂldg@9Lb79z99r@é$§aamaﬁ‘éane

| i posomal contents are enptied into the cell where the active agent nay
act. Lipesoralacicr mMantbasahawt baén, t MetHmedusinin ekethsi vel2H, 36,

[ t] [ th de af | i f d T is, i
ot domt ot RS [Bol PAL et ATrrbn (MERSshosty dibr sBiaFatn""
advant@gsshwy er aether forgmul ag6ons 228uCi3 7aqvast agas ddrddets, Iagdueedor

side-effects related to high system c absorption of the adm nistered drug,
i ncr e S BRI RPGh-ofY¢Rel ashPrPSt StRtar udCEaPOKRe desiaded tdr get,

P2 o oY, URRIMALAL O 139W, A9 7YAT I o IORont NSV HEEPNLE! ¢ and
the invention may- also Dbe conjugated to active drug
substances, for example, aspirin, warfarin, phenylbutazone,
ibuprofen, suprofen, fenbufen, ketoprofen, (S)Y~(+)~
pranoprofen, carprofen, dansylsarcosine, 2,3,5-triiodobenzoic

25 acid, flufenamic acid, folinic acid, a benzothiadiazide,
chlorothiazide, a diazepine, indomethicin, a barbiturate, a
cephalosporin, a sulfa drug, an antidiabetic, an antibacterial
or an antibiotic. Oligonucleotide-drug conjugates and their
preparation are described in U.S. patent application Ser. No.

30 09/334,130 (filed Jun. 15, 1999) which is incorporated herein

by reference in its entirety.

Representative United States patents that teach the

preparation of such oligonucleotide conjugates include, but



Several reports have detailed the ability of |iposones to deliver agents

i ncl udi ng hi gh-nol ecul ar wei ght DNA into the skin. Conpounds incl uding

anal gesi cs, antibodi es, hornones and hi gh-nol ecul ar wei ght DNAs have been
adm nistered to the skin. 5 The majority of applications resulted in the
targeting of the upper epiderms. Liposones fall into two broad cl asses.
Cationic |iposomes are positively chaPded |iposonmes which interact with the
negatively charged DNA nol ecules to forma stable conplex. The -0

posi ti ety clodr gédmbilad! | posorik Sonphéx bilosls: t ot t&38 bt | el Sc i yed

cell suyrf is | nalized Ln 0SONge. e t he _aci.d| H

wi t hin ’ﬁ@ggﬁgggone,épigg1?%%éoneé'ggg’gﬁgfure ;55§r33§fng Ph%ﬁg’gEﬁYents
into the gad l71cyt opl ssse @ VWD, et &l sgoByochem sBsophys4; Res 5, Gouun.g,; 1987,
15147, 980-985). Liposones which are pH-sensitive or negatively-charged,
entrap DNA S &Rer t Hant Tonhex wiPhdi4. 0% hce botRoi AB3IDNA an@lhd3Sipi d
are- si @ laryd har ged, ion r an c X r mat i,0 CGUIS.
Nef%rtﬁgpggé%lgdne %ﬁ&“ﬁgqégirapp%gégft%%%'20 ?E@biq35303 iéfgﬁﬁdﬁggf t hese
| i posodeS62pA79ensi t4 Viasd ok 0nmess hede, beken usedssd, 2éBt ver 4DBAGeBGEJI ng

exogendnd e ddoias detebdth i 1% TR goiitel 13 fRhotbsi af B 230utnsr of

Cont r okl edoRghbease, 51992 ok, 2695 274 125, Ones Mg Or opype of, bispogeeEl
conposition includes phospholipids other than naturally-derived

phosphat 28§l 8R6L i ne.5 K&zt 56 51 | pdBoii2 cirfposi t5 082, 808/ exahpBad7. 648 ;be
faryred.f YT i STOWlg 4P phat i dy e ( o] i pal m I .
pﬁégghgt?zg}g%gyine%CéBﬁCG%%Anio&ﬁéh%?%gggne E%ﬁpo%i ?%hs 3glégée?ZPry are
f or medsf 5bm demyri sEQBlLaphesphat isdydad y55;0l , SMEB4R, 0 pni c5{ BRQgEDDRG

| i posope r or me rimarily from di ol eoyl phosphati dyl et hanol am ne
(DOPE) 5 Rt KBt 1 ypa+ 887 38871 | Socsinul ompoc 13 0t 1561 or nBdofPoRes
phosphat s6ly| ghel bne (PQseusdn ascelbehi BXYW! fhniSRYRSAN HamdHd; €99 EE:
Anot her type is forned from m xtures of phospholipid and/or

phosphit tlely|téisol inétand/ orprhbtetienol .arBl Seachal oft wdiiesh hdve hssessed t he

topi c i fo L | .drug formulations to the skin. Application of

I?%osgkg%%%%%§%¥%?ﬁb iﬁ%ggfg?%%'to guinea pig skin resulted in a reduction

- of skin herpes sores while delivery of interferon via other neans (e.g. as

a sol Ut omaorhers anbediunshonpfwehe 'idviemefifoegt ittee (dMtipundt cahprideyr na

of Drug Tar %%%ng, %992, 2, 405-410). Further, an addﬁéional study tested

t he ef ‘%acan LE4R2r f ePLAIGHHFAPSFEFEd aSOPSEETESt a 9% posdial tbikRefati on

to theyadadyiddati on of interferon using an aqueous system and concl uded

that the |iposomal fornulation was superior to 15 aqueous- adm ni stration

(du Plessis et al., Antiviral Research, 1992, 18, 259-265). Non-ionic

| i posdifal 3syBrefisrhgde gmbedpaentexafi nelet oléeRErPRe tHRer eRNDIUydin the
iver ; u culLatr..sy [ on-jonic

g%dr)f a?toglrzl)tQj las(r%rg %Sléc%g](é;%éek?% * %\I%ﬁ‘?lé%{:uécy i %8%0%%%%& %un%;éttlsoﬂrll)gfé(%rrlpr?i si ng

NovaseEeTMD NOgl:y&ér,yl4 i 148ur éa2/ahd| 854 er ol / pol yoxyet hyl ene - 10-steary

et her) and NovasonmeTM || (glyceryl distearate/

chol est erol / pal yoxyet hyl ene-10-stearyl ether) were ysed to deliyver
cyclOZSOPPﬁ-E“F%ngFﬁgydﬁgn?geofnﬁﬁﬂgéongﬁ? REERPSS 38T fHEH &S Hat such
non- i ABAE £l bAOSEMBYoAMEI BFE iWer ecehbecting | DihRed! idadlsesides depgad tion

of cyclosporin-Ainto different |ayers of the skin (Hu et al. S. T.P.Pharnma.
Sci . , 1494gobasegseggence qfodBHeR! Al S 2 | FeTugRCesEeE| EQKIEY: dralsing "
lLigposgp®s rpa (@f) .t e iich,s s Wsed  Rerein, fers ta{ipeso coygori sing
one orﬁgnre specia%?%ggcwipﬁik t ét%aﬁhé%ﬂin%gfpgﬁétgﬁLﬁn?%’??%ésgﬁgs,
resul 125 n enflantéd ciorculaat ismlt i fehémestr el ahtivea pharmaceutically
acceptable carrier or diluent. Examples of pharmaceutically

acceptable salts are well known to those skilled in the art.

In one embodiment of the invention, the antisense compound is
30 complementary within a range& of nucleotides on the CTGF

sequence. In certain embodiments the antisense compound is



-81- to liposones |acking such specialized |ipids. Exanples of sterically
stabilized |iposones are those in which part of the vesicle-formng |lipid
portion of the |liposome (A) conprises one or nore glycolipids, such as
nonosi al oganglioside G, or 5 (B) is derivatized with one or nore

hydr ophi li c pol yners, such as a pol yet hyl ene glycol (PEG noiety. Wile not
wi shing to be bound by any particul ar>%heory, it is thought in the art
that, at l|east for sterically stabilized |iposones containing gangliosides,
sphing@mmﬂHﬁmennaﬂ%iﬁﬁehiwathzeddﬁqddef nhel&dtedesncEd €15Lul aBBgR

pt ake 1455 ATE HEEnes P02 T8 SondbeRert Al ST dne STl AT onERt B ¢
FEES Lefot: erg, 1887,a 223rt43n V@n@bd@ﬂnemtcatﬂ@@r draserntdy  Fe3dournd  3469).

Various |iposones conprising one or nore glycolipids are known 15 in the
art. P&paRddiepsarys watthan thmnmrangey. omdawleswldeag%w 859797 64f B8Rort ed

thqsabgklt of @Dngﬁhﬁgggagglé¥aﬁ¥%d cénggégc %bQQS|de sg%%age and

phosph vl nosi t 0 T Nprove TVes “oP Ti poso
findi ngeawer & 08X patmidsd ipon( bye Ga:bmgonmeNo&l 16Pr @, Nat| .4Acads-8gi . 20
U S A 85, 6949). S, Pat 4,837,028 and WO 88/ 04924, both to
Allen 88 a %% di sl d%e” 1P o%éﬁes%ﬁﬁnw?%ﬁ ngoel) SEREAGBM/SIFRandiESS t he

gangl i 9§sé@dGﬂn O@aﬁleaha%%%r e e Sl f ake eI &f - 54dsS. 11'?31131{:\9
5,543,152 (Webb et al.) discloses |iposones conprising sphingonyelin.” 25

Li posofﬁaseeoﬁﬁQl §Dn§0$ 218n- @0y Bi3st W, pﬁtﬁspﬁaﬂ,dwﬁﬂwollm at®4 dissbpsed in
97/ 9 im a i r|S|n i ds deri vat |zed wth
ongd dad %'4&6? E Hedeaddt %HEO%% ng rret h rr(g l%eﬁ’ﬁ St FEAPPH are

OoNneé or nore drop i 17¢C po yners
known ¢m1bhanad1tar§uwalﬂf&t1@. etheal raf@ul lof Gn@me@@meé pPBS53 -%@.11,98103953

2778 I det t, 2Cl2 15G that
contni HE 5 PEeask 808, A RO TR RRER . ¥, i ST ofopH b | hat
hydr opi 4 | © coghi ngpf- ol ySto eagpar| s woth @9&@!8@{1 %Sgéha/ﬁcé%é%%esul ts

in -82- significantlyenhancedbl oodhal f-Iives. Synthetic p
nodi f itdRRAin héemenachaeat acf leastboxddd cinidupsiat pol gal BEQen® gigsol s

(£59- 27 EGgarggdesy i begd bY3SequS 45, 50, 51, 52, 54, 55, 56, 77,
' 78, 79, 138 and 139). Certain additional target sites listed
in Table 1 also demonstrate at least 60% inhibition (i.e. SEQ
ID NOs: 24, 30, 61, 63, 67, 69, 73, 86, 125, 128, and 161).
In certain embodiments the antisense compound is complementary
20 within the range of nucleotides 1399-1423. Compounds targeted
therein demonstrate at least 70% inhibition (i.e. SEQ ID NOs:
39 and 40). Certain target sites listed in Table 1 also
demonstrate at least 70% inhibition (i.e. SEQ ID NOs: 28, 30,
44, 45, 51, 56, 78, 128, and 138). One taréet site listed in
25 Table 1 also demonstrates at least 80% inhibition (i.e. SEQ ID
NO: 44). In certain embodiments, the percent inhibition is
achieved when the antisense compound is delivered to HuVec
cells at a concentration of 50nm. Refer to Example 8, provided

herein below, for more details.

30 In an embodiment of the composition, the modified
oligonucleotide is a single-stranded or double stranded

oligonucleotide. In another embodiment of the invention,



(U.S. Pat. Nos. 4,426,330 and 4,534,899). Klibanov et al.

5(FEBSLet t ., 1990, 268, 235) descri bedexperi nents denonstrating that |iposones
conpri si ng phosphati dyl et hanol - am ne (PE) derivatized with PEG or PEG
stearate have significant increases in blood circulation half-Ilives. Blune
et al. (Biochimca et Biophysica Acta, 1990, 1029, 91) 10 extended such
observations to other PEG derivati zedsﬁhosphol i pids, e.g., DSPE-PEG forned
fromthe conbinati on of di stearoyl phosphati dyl et hanol ani ne (DSPE) and PEG
Li posomesmibieds ing cevahedi fyefourld REG Hisiatiics, owhtemelln esiter madisiirddace

d d WO 90/ 0438
Elrghe(ras %oso feoEt]rf%%e ?nnsg%téte%g%%\loz%l?ﬁd%i445 13#[% %sent O%LSPE 434 to

derivatized with PEG and nethods of use thereof, are descri bed by Wodl e

et al. I &ofladr dasodbmOA8, %6 taed imdhf: i3) wrekMxd i & fbtaba (AdrS.
Pat. No. .5, 213 804 and European Patent No. EP 0 496 813 Bl%ﬁ Li posones 20
conpri SiTHYRI b eF¥ RIS HER P pICORPSEiREe Mgt EOEie FRSEPBsad in WO

91/ H55 2
e

| i pi ds wirtds déder i berdppnn@dO 86/ 1039dr¢hoiwelenl .Jandi. tS.orftat sukds. thaF40, 935
(Myazaki et 25 al ) and 5,556, 948 (Taga descr,i ont ai ni ng

| i posomESTEREE &a thé& F T ér‘ﬁ %&?Wﬂ%{ rfaﬂﬁ?& iTGhai™ %ﬁﬂ&q on their
surfaces. Alimted nunber of |iposones conprising nucleic acids are known

in the art. WD 96/40062 to Thierry et al. discloses 30 nethods for

encapsul ati ng hi gh nol ecul ar wei ght nucleic acids in |iposones. U S. Pat.
64,221 to Tagawa_ et al . di scl oses protei_n-bonded | i posones and
assert%OWﬁﬁﬁlFHBnéontaerH?s Yetdeds |.§%§on€§r 3HAUdePRATBAEREEASELIRNA,
U1® c838posPatonlo. 5,665,710 to Rahman et al. describes certain nethods
of encapsul ating ol i godeoxynucl eotides in |iposomes. WO 97/04787 to Love et
al . discloses |iposones conpr|5| anti sense ollgonucleotldes targeted to
the rafngepenss Tr apdfigiosiies Sfet arfdYier t Ge of ddmisswshes, whthare

hi ghly, ﬁi S Is e ﬁ%?@' for drug
del i verygl\?/e @?ggcé% %gggggngmﬁg%d%scr éf dérg%lg’etg O%hi ch
are sotle ghI pmlﬂ:faramdﬂre t hatf t hephalre:aeemtlly:aabl e t0mpeaétliahe t hr gggh

por es e smal | er than.the droplet. Transfersones are adaptable to
t he en}%] Ori“ﬁ whPEROBREY OFFe dretgheds ¢ hay &%@ Wi a§

(adaptpperifedite SABpe fodRN@odd) the skbpinasstf -ushHai naumt;(o_%qUSPt | y

reach their targets without fragnenting, and often self-|oading. To
t r ansf@&F e i t |1§1Ciﬂd§%ftfkﬂe 1504 adePBur f bivel tefe- abi vatmlsteusuafly

sed C5oNaer S AT 1o o TRe 01 T2 10 SRePE, eohEREar ar e

delivery of serum al bum n has been shown to be as effective as subcut aneous
i nj ectAindr sense sodnpownd coatgeniedg t20 as arwel @l duathd cSur foac tward 51 $oddd Wi de
appl i catl 0 | n_fornul ati ons such as_enul sions (i.nc) udi ng m cr oemul si ons)

and | i*pt 055’ ma?ﬁéltrjré: SISy BFS ¢ 195 si FRFEHG: i igense

PE@pecb@sueli thecHaay éihié&lﬁl?@t ?h)é&%éd@c ﬁl&aﬁq aaEé 995*11 & Uy nd 25
synthetic, is by the use of the hydrophi Iue/I i pogjr;n |l e ggl ancg aél—%éfém?'

nat ur 8Xof C@ﬁélﬁydr ophipharppesipt{ aa by krewwerisabhe "didkurnt prlawldﬁiaes he

For miP BT he O e o SPRAac i kol FTbs b IFO ALt b B oF | .

New Yoegk, iBONo¥posi®8®nsp.tR85% .delivered parenterally. Accordingly,
in one embodiment, employed in the methods described herein is

25 a pharmaceutical composition comprising an antisense compound
targeted to a nucleic acid and a pharmaceutically acceptable
diluent._ In one embodiment, the pharmaceutically acceptable
diluent is PBS. In another embodiment, the pharmaceutically
acceptable diluent is pharmaceutical grade saline or

30 pharmaceutical grade PBS. In other embodiments, the antisense

compound 1s an antisense oligonucleotide.



If the surfactant nolecule is not ionized, it is classified as a nonionic
surfactant. Nonionic surfactants find wide -84- application in
pharmaceutical and cosnetic products and are usable over a wi de range of pH
values. In general their HLB values range from2 to about 18 dependi ng on
their structure. Nonionic surfactants_include nonionic esters such as
ethylene 5 glycol esters, propyl ene g§9tol esters, glyceryl esters,

pol ygl yceryl esters, sorbitan esters, sucrose esters, and ethoxyl ated

est er s.Phqgmiagraus igladan ot e aleist lonts et demsr seiohg asafiat $§naecokompounds

et hoxyl at es ropoxyl at.ed al cohol s nd _et hox t ed/ propoxyl at ed bl ock

pol yrrereélcaorr@a%ssogfl%cI%]anar%e%(f%@ CF§§§Pt¥hzepo§£%§<€Et tﬁﬁ e Or

surf ackants afe duth msteRPPUArafiRNHERST 051 1 HEnHONE O &e SWh Rt albogl ass.
If the surfactant nolecule carries a _negative charge when it is dissolved
or di spEFdEd Sith akdrsr ,tqr@s@mxa@%anﬁnpgudlng a human, is capable of

cl assi i I-oni, G: Anj.onj,csuy f ! i ud 5 _ S . as
sog%s,kgggﬁaﬁg tyfg%ég?eggyl8%n$§%§£%§Eé¥%%u;E§§'dgggggéé%§&§§ s%%?ﬁyﬁc acid
such ameabkyllisel foat esssintlicet tioaytaf ed akkplrdinglat eforsubtaomates sHeh as
al kyl henzene sul f.onates, acyl isethionates, acyl _taurates and

Ul T 0SHEEFRABEES 40 phacs PEtER. SoneTBaP GEba Pty SRS 281 he

ani oni 6£Sufraglditle (@RSoddEs | NBralikilss ulirales At ildhA 15papscebtab g
surfactant nolecule carries a positive charge when it is dissolved or
dispergéatpn<m5t§ﬂgﬁqh@rg@rﬁggtan@ndg;other' bicequivalents. Suitable’
classify L oni Lani a si.ncl 2 uat.er nar mroni um

St o BhEPIRREN P L o bR E S R e o PR B
used nempessdifimtdmd mpbasssilh sdetsurfactant nol ecule has the ability to
carry either a positive or negative charge, the surfactant is

I ified 30 hot er | Anph iC, factants includ li id
et vil| VEEOElRs: 1T oo BrkyRam 008 | NSRS G H TR B FHOLHIAbS.

-85- nucleosides at one or both ends of an antisense compound which

are cleaved by endogenous nucleases within the body, to form
15 the active antisense compound. In particular, prodrug versions
of the oligonucleotides of the invention are prepared as SATE
[(S—acetyl*z-thioethyi)phosphate] derivatives according to the
methods disclosed in WO 93/24510 to Gosselin et al., published
Dec. 9, 1993 or in WO 94/26764 and U.S. Pat. No. 5,770,713 to

20 Imbach et al.

The term "pharmaceutically acceptable salts" refers to
physiologically and pharmaceutically acceptable salts of the
compounds of the invention: i.e., salts that retain the
desired biological activity of the parent compound and do not

25 impart undesired toxicological effects theréto.

Pharmaceutically acceptable base addition salts are formed
with metals or amines, such as alkali and alkaline earth
metals or organic amines. Examples of metals used as cations
are sodium, potassium, magnesium, calcium, and the like.
30 Examples of suitable amines are N,N'-dibenzylethylenediamine,
chloroprocaine, choline, diethanolamine, dicyclohexylamine,

ethylenediamine, N-methylglucamine, and procaine (see, for



The use of surfactants in drug products, fornulations and in enul sions has
been reviewed (Ri eger, in Pharmaceutical Dosage Forns, Marcel Dekker, Inc.,
New York, N.Y., 1988, p. 285). Penetration Enhancers 5 In one enbodi nent,
the present invention enploys various penetration enhancers to effect the

efficient delivery of nucleic acids, particularly oligonucleotides, to the
skin of animals. Mst drugs are present in solution in both ionized and

noni oni zed forns., However, ysual] onlgl I ié)j d sol uble or _LO |Lipophilic

dr ugs r%’é?ﬁ‘nge(:r F&E 95 £C r'aneél’.‘am‘ R Herh drdEsver et t RAt BaFma

non-1i pephi | i codrygssyay argss @al lndEibsaaes: b thecgeghr ang 4 %&gﬂf ossed
[

is treated with a penetration enhancer. |In addition to aiding the usi on
of non-$PERPEIAS calie upsereredsbrerbneabiateshepémetr aridn foFmenhiarices s

al so e e p ility.of Lipophilic drugs. Penetration enhancers
may be ci aslécf#él}g%l %&gﬁépoﬁ’gi g 1 oél%%@!;)%ﬁ!‘1 j?iaislg %%oé’dfo CEyoriessSatte in

sur bactand scodadrtyl @ta Usmahée. sahésrrebebat ingoagehhy, bang R i ng
non- sur.f actant s ’(:I,_ee et al., Critical Reviews in Therapeutic Drug Carrier 0
Syst en®Y 1698t25L199) theychabE iR ThbovER nem | aptd @Passkeobit beaetahet i on
enhancehsAr g-4dgscii b e ] er L. rf nts;. I n_connection
with the presgnt i nve%ﬁ%n{jg}g«d{??gg%gﬁ%s r?a(c)l’rﬁ{&s'ur@%e-g% ?veacalgdentfs?'r)msare

cheni cali fdistd t feemwiiihetir whespacssoeveadlitn formsjusomsewhaltutinceireduee t he
t ensj on between t he

25 surf .tension of the solution or _the_i.nterfacial
aqueou$ %glgllﬁtairloﬁ raor?c?ratrfo?she?u“?}? qﬁ’?d,so\}m“gﬁltlﬁé( FéJSLFI’CEalBtlF\aW]a’ﬁ%’BF%t i O tof
oligonueheatiides tie ouah tkheareicesaiialenkancedenbi raddiddon {0 bighesal ts
and fatty acids, these penetration enhancers include, for exanple, sodium

| aur yl 28§89 HOFatRM TSR0t Ry eREegensuipveation -afs passdxiyerayhene-

20- cet yhhat ; et sl Ot «Rey] LA Ther ' -86--.Drug
Carri erbSysitﬂg%}lu’fggi S?hégf&anggggrf I %g(re’%@ﬁé%’l cgl éﬁ%ﬁ%gﬁgfflgﬁ%ﬂiyas

FC- 43. aTgRrhabhe eld .of JanPlarii £ran macolane 1888 th40,caiggdnerhiad t yraci ds:

vari Oughéatc}o\fﬁp%%ii slo%%d })Peitrhedegrin\f/g%ti:ygrsl.wq’ihcege include organic or
15 inorganic acid salts of the amines. Preferred acid salts are
the hydrochlorides, acetates, salicylates, nitrates and
phosphates. Other suitable pharmaceutically acceptable salts

are well known to those skilled in the art and include basic
salts of a variety of inorganic and organic acids, such as,

20 for example, with inorganic acids, such as for example
hydrochloric acid, hydrobromic acid, sulfuric acid or
phosphoric acid; with organic carboxylic, sulfonic, sulfo or
phospho acids or N-substituted sulfamic acids, for example
acetic acid, propionic acid, glycolic acid/ succinic acid,

25 maleic acid, hydroxymaleic acid, methylmaleic acid, Ffumaric
acid, malic acid, tartaric acid, lactic acid, oxalic acid,
gluconic acid, glucaric acid, glucuronic acid, citric acid,
benzoic acid, cinnamic acid, mandelic acid, salicylic acid, 4-
aminosalicylic acid, 2-phenoxybenzoic acid, 2-acetoxybenzoic

30 acid, embonic acid, nicotinic acid@ or isonicotinic acid; and
with amino acids, such as the 20 alpha-amino acids involved in

the synthesis of proteins in nature, for example glutamic acid

oxr aspartic acid, and also with phenylacetic acid,

methanesulfonic acid, ethanesulfonic acid, 2=



5 act as penetration enhancers include, for exanple, oleic acid, lauric
acid, capric acid (n-decanoic acid), nyristic acid, palmtic acid, stearic
acid, linoleic acid, linolenic acid, dicaprate, tricaprate, nonool ein

(1- nonool eoyl -rac-glycerol), dilaurin, caprylic acid, arachidonic acid,

gl ycerol 1- 'O nDnocaprate,l-dodecylazgcycloheptan-z-one,acylcarnitines,
acyl cholines, Cl1_10 al kyl esters t her 867 (e.g nethyl, i sopropyl and
t-butyl), and nmono- and di-glycerides thereof (i.e., oleate, laurate,

capr at dYGRQTERhanegial fanig e, scadnat e, etlil'llme?aftié-dleﬁ\cll;mél@e etacdld,,

Critic ]Bgéé Ther tic Dryu 1991, p.
Mur ani ﬁu ) 1t ca(fhlégw ews@‘r%\ijTher aée e%&zr&,'b%hz%xﬁsﬁg&ogy& ens, af@’élo 7,
1-33; HapHarhaliersd-2d syl fbnikRhanet dPhatagictial, erldOR2, 5 42k s 0BG} Bidigl,sal ts:

The,phé si ol ogi cal %I e_of bil e includes the 20 facilitation of dispersion
and ab<or pti off of | PPPYSSRRGHACSLS ol e viTHAEIE(BrRIRIR2 Ehapt er N38 i n:

o =) h Ed.,
o g e oL %1%‘651 ke B e A A (S R P S o

nat ur awigh e0§hErs aahd tdmanls;/ntcmnplo@nder,l vatuchesys aetscagiis papddr.ati on

enhanc term "bi | ts” ncI udes the naturally

occurr?a!r[%1 (I:%%%(%Jln B’f %CFSPEEB% aafs Jny Sof ?‘ﬁé??ngﬁntfﬁaéfl SlIF& i P&t ves.

The bi peepalred ohttlheal rptﬁttmaszuﬁwda&dlq; hetepranpke.cliQdd ¢ 86idabok its

phar maceuti cal | % accept abl e sodi um salt, sodium chol ate), 30 dehydrocholic
¥

aci d (BBarGAreE Gﬁééwol%&%ﬁpt%y@%wma@ae(y@éuluﬂF@@myM| Bheye
ghechokie1 aghd {50dimm g&fﬁ?h%g% ks hﬁ%hogFﬁas"ﬁ;hg (389k HEVCQQQ J(,at e,

gl ycodeoxycholic acid (sodium eoxychol ate tauroc | C acid (sodium
-87- tarum@nhumat etyldt arsdesnaol | smacniiufs odietiohaur odﬁm&;ena:tms at ey,

cheno sodi um chenodeox ol ate), ursodeoxycholic acid
(UDCA?&%}! §$ %%r §§e§5‘:’lﬁ?h9g?8f HSFE%E S¢ STDHF), sodi um
gl ycodi hydr of usi dat e and Chel ati ng Agents: Chelating agents, as used in

connecitoon oliigloniled cprtdsient, | prepeiroad catanisl dlef biedasrrar@ouds] 1 Hat
renove 15 rre I|c i,ons fromsolution by form ng conpl exes therewmth, with

the r &FPYE 585t | SRESRASI i Bdhu@réot PAEs kM R ﬁﬁéos%algs
ephancedmd t mlr@cgaréktifdhé helfpiseas e&n‘i at '&%}:a%khxr AR LT Sarhbd 1§, PF €sent
ta

invention, chelating agents have the a ed adva al so serV| ng” as
DNase TE@TIefHiust £ or salasiuymst cmalrm:emszed Mnucdseas&aamammée aartd val ent

net al I\'Bl taI s_an re thu Ei i hbit.ed by c{]el ati_n ents
Jarrgﬁ%} Ui e(raoma 1?)(l:r d(§>33 8983 37sd1Ed Gt in g %t "6‘ftl'f he
( 9 . O
i nventinorgamdlaudechds, arﬁoﬁote;danrplteedhyardbmdh:w acid, hydrobromic
et hyl enedj am n(it etraacetate (EDTA), citric
acid, furic acid, phosphoric acid, nitric acid and the
20 like; (c) salts formed with organic acids such as, for
example, acetic acid, oxalic acid, tartaric acid, succinic
acid, maleic acid, fumaric acid, gluconic acid, citric acid,
malic acid, ascorbic acid, benzoic acid, tannic acid, palmitic
acid, alginic acid, polyglutamic acid, naphthalenesulfonic
25 acid, methanesul fonic acid, p-toluenesulfonic acid,
naphthalenedisulfonic acid, poiygalacturonic acid, and the

like; and (d) salts formed from elemental anions such as

chlorine, bromine, and iodine.

In certain embodiment of the invention, a pharmaceutically
30 acceptable carrier or diluent is an ingredient in a
composition that lacks pharmacological activity, but is
pharmaceutically necessary or desirable as a solvent,

suspending agent or any other pharmaceutically inert vehicle



25 acid, salicylates (e.g., sodiumsalicylate, 5- nmethoxysalicylate and
honovani | ate), N-acyl derivatives of collagen, laureth-9 and N-am no acyl
derivatives of betadi ketones (enam nes)(Lee et al., Critical Reviews in
Therapeutic Drug Carrier Systens, 1991, page 92; Miranishi, 30 Critica
Reviews in Therapeutic Drug Carrier Systems, 1990, 7, 1-33; Buur et al., J.
Control Rel., 1990, 14, 43-51). - 88933 conmpounds that denonstrate
insignificant activity as chelating agents or as surfactants but that

nonet heF@%s dedi¥i9¢d ngh st PEN IO oIttt ed€i@d®s tohrdulghmane oal imemt ary
mucosa NLS AL .1 Cr i Is i eutic g rrijer,_.Systens,
1990, 7é&%%%3?5@$ﬁ}é g%%%?hb %ﬁéﬁggrég?%ﬂﬁin é%%%r¥5?%cF§8e, Fﬁ}t§%§ﬁile,
unsat urakeblegcinctiieeast. 1- al kyl- and 1-al kenyl azacycl o- al kanone
derivatives (Lee et al., Critical Reviews in Therapeutic Drug Carrier

Syst ens 1991:LL page 92); and non-steroidal anti-inflanmatory agents such as
10 dicl%ﬁﬁﬂﬁﬁ ¥odi um indomet haci n and phenyl but azone (Yamashita et al., J.
Pharm Pharnmacol ., 1987, 39, 621-626). Agents that enhance uptake of

ol i gonuzdedirtleSormbod Nei 6l | ¥EathbeyebsaRyY ahsenbeoaddedot Q i porate
pharmaceutical and other conpositions of the present invention. For
exanpl €3S IFIRBIISH| H3, Chgchongul apbpect AR 1FEHI BRiredn, al"cayrSerPat .

No. 5, 7Q%, g Cati opl ce [ yati ves, I i oni ¢ _nol.ecul es,
such as pol ylysi ne (Lg%?f)g%%l aF.g%l %%‘Fekp;ﬁlq gt?%ﬁ%%ﬁ%% f 24PdOF 50
known ttdregremencewhhehceld uliarerupt dkeeof aldegonuokteatostesss 20GiAkercagent s
may be _uti.li.zed to enhance the penetratjon of the adg%nlstered nucl ei c

aci ds, AFHGEFNP G yES's Richifs TRIRTEREYI §E012 aRUCHFOPYBEAE gPYcam

PYL® Ol 37iskChoBSc s P¥s I @ha taZed@Sce ARtie! &b PEINRSI B Sy | LIONeng ,aAd; ¢
ment hone., Ot her, Conponents 25 The conpositions of the present invention may

addi t i 8 PaydRCai GraEcaddjafichv idohpanenf et coxemnl ¢ ondetyafivngd the
phar TegeHt bG3kLagIPaRili NS Ale fheld; A4 SSLARLLANGG; Usage L oys! g, fhus.
for exanple, the Conpositions may contain Itionaf, conpa?lgﬁ ,
phar maceutiitakipnact The neisdmialistseti 30 af, bornexhapte,addi pnd i ki Cs,
astringents, _|ocal aneathetics 0{ anti-inflammatory agents, or may contain
addi ti %grléFSQQOmpoun , typically with an excess “of the lagter
15 substance, can result in a substantial reduction of the amount
of nucleic acid recovered in the liver, kidney or other
extracirculatory reservoirs, presumably due to competition
between the carrier compound and the nucleic acid for a common
receptor. For exanmple, the recovery of a partially
20 phosphorothiocate oligonucleotide in hepatic tissue can be
reduced when it 1is coadministered with polyinosinic acid,
dextran sulfate, polycytidic acid or d-acetamido-
4'isothiocyano-stilbene-2,2'-disulfonic acid (Mivao et al.,
Antisense Res. Dev.,, 1995, 5, 115-121; Takakura et al.,

25 Antisense & Nucl. Acid Drug Dev., 1996, 6, 177-183).
Excipients

In contrast to a carrier compound, a "pharmaceutical carrier"
or ‘"excipient" is a pharmaceutically acceptable solvent,
suspending agent or any other pharmacologically inert vehicle
30 for delivering one or more nucleic acids to an animal. The

excipient may be liquid or solid and is selected, with the



materials useful in physically fornmulating various dosage fornms of the
conpositions of the present invention, such as dyes, flavoring agents,
preservatives, antioxidants, opacifiers, thickening agents and stabilizers.
However, such 5 materials, when added, should not unduly interfere with the
bi ol ogi cal activities of the conponents of the conpositions of the present

i nvention. The fornul ations can be st®#tlized and, if desired, nixed with
auxiliary agents, e.g., lubricants, preservatives, stabilizers, wetting
agent s plannesd manner saf tadninisrrapidonehei mindsnee i @S prespupwideuitoer s,

col ori £ r.isng d/ o omat | ¢ substance nd li ke which do not
delete??%hs ﬁgggﬁgrag?f%atr§?4§§%§%§é¥«: %%Fd(s)%%gntrégﬁéﬁn‘ at'{ on Equeous
suspensiwwieimay eeditiai nagdbst gnees otheh | ngmgRRRerdte 1Dvi seosi kyveh t he
suspension including, for exampl e, sodium carboxynet hyl cel | ul ose, sorbitol
and/ or PHSHPLPUTHE lsuSPERSSSH 108y aly¥Bicant aPRRENABPIE ERd. CaArTARKS

enbodi TRRGSGR, tRud NG Afbdr oM g ANATIRCEUL] £ ng OMBOShEL ONSoCQNL Al NI NG
a) one or nore antisense conpounds 20 and (b) one of nore other
chenot beegpdaticiagent s mhizd f urmtdmrh by apodgvanyilgemwse ligonhani smor

Exampl es .of _such_chenot her i€ agents include but are not Iimted to
daunorﬁggépﬁypagﬁxgmﬂﬁékyﬁggiiqiﬁﬁgin?%&o}dnﬁﬁ%iéfseﬁﬁﬂﬂﬂ@i%?Ctose

i dar ubhaliNnot@ser Yhigtins, Mieamavstdmiieond adda 1ot | fosdamh dege eyt pai ne
ar abi nosi de, bis-chl oroethylnitrosurea, busulfan, mtonycin C actinonycin

D, mi t AR&RYETN, ShtEARE s orREINY deedyprlenest epoAFacrEdpsSer one, Cahabnf ~ en,

daga’ DAzhPBaeR’ OGUOAIAE:  NOXATRNY| Mel, 3L 08y, RENt aaephy] el a0l 0g
m t oxantroné, amsacrine, chlorambucil, “ne ﬁy cycl ohexyFnit rosurea, 38
ni t r ogeheasabeds, el phalsad,icyec| ophddphdeildes 6l ioencapgi opiidene, stearic

6-t hi oguani ne, cyt.arabipe, 5-azacytidine, hydroxyurea, deoxycofornycin,
4- hy drd%y/ erWfé&l(fpthﬁﬁS?gﬁ?de,h%g]f?%%‘?%%?éci ==t o118, " cdrn
5-f1 uas gesy ub oty 8eh{y befidRl yco180- sodium benzoate, sodium acetate,
met hot r exat e( MI'X) , col chi ci ne, taxol , vincristine, vinblastine, etoposide

(VP- 18EC tk i nBEFeREEELPALROt B e, » starch, sodium starch glycolate,

t pgot egan, genciabi i pasi i splatina i.et hyl stilpes DES) .
Sgg, gene'r)a'l r%ﬁ@i'he&%b%%% MEN %Ft%f %% 'a’gn%ésjilgtﬁld efr%%y,éli%}ha(tli%’. 1987,
pp. 1206:.0228, Berkow et al., eds., Rahway, N J. Wen used with the

conpounds of the invention, such chenot herapeutic agents nmay be used
5- FU and .ol.i.gonucl eot.i de), sequentially 5- FU and

ol | qoRTERBRAAE R Y p TP oY i e e - Lhorbaric” ditbisent
suitable for non-parenteral administration which do not
deleteriously react with nucleic acids can also be used to

20 formulate the compositions of the present invention. Suitable
pharmaceutically acceptable carriers include, but are not
limited to, water, salt solutions, alcohols, polyethylene
glycols, gelatin, lactose, amylose, magnesium stearate, talc,
silicic acid, viscous paraffin, hydroxymethylcellulose,

25 polyvinylpyrrolidone and the like.

Formulations for topical administration of nucleic acids may
include sterile and non—sﬁerile aqueous solutions, non-aqueous
solutions in common solvents such as alcohols, or solutions of
the nucleic acids in liquid or.sdlid 0il bases. The solutions
30 may also «contain buffers, diluents and other suitable
additives. Pharmaceutically acceptable organic or inorganic
excipients suitable for non-parenteral administration which do

not deleteriously react with nucleic acids can be used.



10 by MrX and oligonucl eotide), or in conbination with one or nore ot her
such chenot herapeutic agents (e.g., 5-FU, MIX and oligonucl eotide, or 5-FU,
radi ot herapy and oligonucl eotide). Anti-inflammatory drugs, including but
not limted to nonsteroidal anti-inflammtory drugs and corticosteroids,
and 15 antiviral drugs, including but r%ot limted to ribivirin, vidarabine,
acyclovir and ganciclovir, may al so B&°>Combi ned i n conpositions of the
i nvention. See,%lgegeral |y, The Merck Manual of Diagnosis and Therapy, 15th
Ed., BelRo@ 8t @Podipgat ofgghe RANRAFIOR.J. theaGesrpsdeiza0ecumt s, 20
respecti velows-£1@ahe = j g_gﬂi-] apeutd. el r | so within
t he scoépl)e of tfr:1Lig§i i?\%/gﬁg?gﬁié%\?\g&%rgr% e rcé(;%rr‘?"bi %e%l%lgfri%og]t sa%nC% b8 udkd
t oget hetowrl segfirmded | yoligoauol detide) at addenbhdiagnt , teenpesidiifng of
the inventian 1y, €0 tain one or e antisense conpounds, particularly 25
oI

ol i gondec1 &6t YT 1S 95 ret iRt auhsp $ne or nore

addi tional antisense conpounds targeted to a second nucleic acid target.

NunBrous: exedrhes ehbaflineaRs e f£OMROUNES AL EokNAWRO1RlsNe, ARk rhd¥O £ MOr e
conbi ned _conpounds nmay be used together or sequentially. 30 The antiSense

conpourdifddd ioh AR f t RORREStMee ftiisernemsr dvet ke ofeendent hy aand
routin mde augh the wel | s ; e | . i ase nt hesi s.
Equi prrg%lf or s%gll synt h@g%ﬁiéoﬁf%p%%/ é@%@é&%n@%sg?%l gai ?Té,ssfl&r
exanpl with-eny Ams il Bi®syistemrsnéiosdesd Godypoads f uhdeAnyoatiiel oABaNS
for sughcﬁyn&p&si s._known .in thg art ma%/ additionally or alternatively be
enpl oy8d" 1 t 1S WS F TG ™ 0Chs ELPHIG &V e e EARPYGesI TV BRef@cEor is
ol'iggonunhébt tdds such as the 5 phosphorothioates and al kyl ated derivati ves.
The antisense conpounds of the invention are synthesized in vitro and do
not ingclude antisense conpositions of biological origin, or genetic vector
const r it SEFEGGn et teREt Ofhethd ¥RVENE}ARhdgIROIGfeing| swidwdrobEcul es.

The coppospgdsq ofnt a4 N i .al e.adnm +sencapsul at ed
conj ugat ed orgot herfmn%slgajésg%(?’itlglt%gdgs\n}étl%eo%%ﬁgrOﬁo?@éﬁﬁes},&é&mg Sc?ffleatéd
structwirids opxpAsgsies off corpouadsivas tbssexanpteythi ppseuss, weLept or
t ar get | e oral, rectal, topical or. other formulations, for
assi st(?d;lng&}l)inse%éjpt a%%n,u B aatnd oﬁoang}‘& PBigEdor G 0RNGEYY estht dEiTe
Unbt ed-cBipaiasd pddent sbédiahet8868b80et BE FRE@RFATION rdfi IHUC ho MPESKEs o

di stribution and/or absorption assisting formul ationsinclude, but are not
limi t&fu t L PR . NbESUS, gugWeM BB, gul: &S 416, GIereys S rkait; the

5, 521,28%73, 543, 158; 5, 547, 932, 5, 583, 020; 5, 591, 721; 4, 426, 330; 4, 534, 899;
5,013, 556; 5, 108, 921; 5, 213, 804; 5, 227, 170; 5, 264, 221; 5, 356, 633; 5, 395, 619;
5,416, 016, 5,417,978, 5, 462, 854, 5, 469, 854, 5, 512, 295, 5, 527, 528; 5, 534, 259;
5, 543 I152tme 5pgagsd op 580, 3% andBh695 0i56thieadmvaintitiich s hetigidl

i ncor paratadsby, r el 8LeNCc8s well as a non-human animal, preferably

~0 human.

The present invention also includes pharmaceutical
compositions and formulations which include the antisense
compounds of the invention. The pharmaceutical compositions of
the present invention may be administered in a number of ways
25 depending upon whether local or systemic treatment is desired
and upon the area to be treated. Admigistration may be topical
(including ophthalmic and to mucous membranes including
vaginal and rectal delivery), pulmonary, e.g., by inhalation
or insufflation of powders or aerosgols, including by
30 nebulizer; intratracheal, intranasal, epidermal and

transdermal), oral or parenteral. Parenteral administration



25 Certain Indications The specificity and sensitivity of antisense is also
har nessed by those of skill in the art for therapeutic uses. Antisense

ol i gonucl eoti des have been enpl oyed as therapeutic noieties in 30 the
treatment of disease states in aninmals and nan. Antisense oligonucl eotide
drugs, including ribozynes, have been safely -92- and effectively

adm ni stered to humans and numerous cPPrical trials are presently underway.
It is thus established that oligonucleotides can be useful therapeutic
nodal i tiesludes can betraviehgueed to batusafrbkrialtreat nsmboudginessisf,or
treat tissu i.hals, . ially hurmans. . n certain
enbod r%nm%rsacégrt Ct!E:grllérfi\l/le ntO?gng%rt %\% ﬁlg gg hgg et ﬁ%ﬁgggi@rl ea(frlh ngj‘ngS i Bse Gr

condi t iimtmmseriiatled wi Bhgexpr esshonathe€dGF, Whier ei Anthavénsedse lias-,a

hyperpro]iferative disorder which includes cancer, wherein the cancer is
br east ,aéﬁ%é‘t%ﬁrétm%l'r erfat 199RHrRRIES hadttindP heckeaghst PRE, AidO-

mul £ plys dREsh R 8an A IGKl : Kk J I ihgnal .
e sg%; 102y 520, %%idﬁ g%od;ﬂgﬁl %if?M %u%ﬁll:%%@ c'.%,O T]aD%S ?é&%ﬁﬁé&g’pﬁ, J
Clin Pasiediul Z@a8 ovel;, etE)niedaatdonliu L. Y., et al. Wrld J Gastroenterol.

2008 Apr 7;14(13):2110-4; 15 Chintalapudi MR, et al., Carcinogenesis.
2008 : : - 703 ub. 2008 Jan_22; ne asS., e al. _Br,kJ
HaematA%?q.a1 %%%g:)?u&g? ;a 1‘39(013&%5?35%1;()@“ r’r%n% , fgbj:méﬁq%%foﬁgne {W‘Tﬁer tRRLC23006
Jul ; 216d@nib@45ra% candm¥gngihclugk akrafaneemaRespa28ResCt olntments,

65(19)'8%87-95.) 20 I n one_enbodi nent of the invention the nethod conprises
treati ngCaCHFs e LS coHBLEY 0T WMier eFHPPABLAPEEESe GPHYOr dei ansds

fi-ky ot haadi 56AEErs | N %&{M@nbﬂrnﬁ%@%qd ebri-herisnventi ag, st he
fibrotic disease is hypertrophic scarring, keloids, skin scarrrng, Piver

f i br osPSWAptl ABnatyy2basiesr, ogils chemeals farst ddies, 1l ider diae e bnesessany

r est engsi . ot her..enbadi nent  of the invention, .t.he net hod further
conpriggsagféggng’t%gaae§5égﬁg§I?%né%f%Y%%aE%gokggo&&%ﬁ<ﬂﬁy i Ret he
di seasesefulli serdéerired aiotii ddibr psimuldttonsli pgcineserhsheul derywsyadr one,
t endon ﬁnd geri her al ngrve damage), 30 spinal cord damage, coronary
bypasst i abdoh?RARCLRAT pERFt Ofe 4 IHELGHHOR | HEE udnGoBdFSMES Wiy, a

oot o e b ot s o avie Trb & o oai s
(in f Qﬁa@gﬁﬂ%& desiberes) steenids, aetheé,iaar.mgglagéﬁmsr emct GRixr Beod taree s or
SCle”¥¥gfg¥red lipids and 1liposomes include neutral (e.g.
dioleoylphosphatidyl DOPE ethanolamine,
dimyristoylphosphatidyl choline DMPC, distearolyphosphatidyl
20 choline) negative (e.g. dimyristoylphosphatidyl glycerol DMPG)
and cationic (e.g. dioleoyltetramethylaminopropyl DOTAP and
dioleoylphosphatidyl ethanolamine DOTMA). Oligonucleotides of
the invention may be encapsulated within liposomes or may form
complexes thereto, in particular to cationic liposomes.
25 Alternmatively, oligonucleotides may be complexed to lipids, in
particular to cationic 1lipids. Preferred fatty acids and
esters include but are not limited arachidonic acid, oleic
acid, eicosahoic acid, lauric acid, caprylic acid, capric
acid, myristic acid, palmitic acid, stearic acid, 1linoleic
30 acid, linolenic acid, dicaprate, tricaprate, monoolein,}
dilaurin, glyceryl l-monocaprate, l-dodecylazacycloheptan-2-

one, an acylcarnitine, an acylcholine, or a Ci.;p alkyl ester

(e.g. isopropylmyristate IFM), monoglyceride, diglyceride or



I n anot her enbodi nent of the invention also provides a nethod 5 for
reduci ng hypertropic scarring resulting fromdernmal wound healing in a
subject in need thereof which conprises adm nistering to the subject an
anount of conpound of an antisense oligonucl eotide effective to inhibit
expression of connective tissue gromﬁg‘factor (CTGF) in the subject so as
to 'O thereby reduce scarring fromwo Ad healing in the subject. The say
subj ect may include a human or a non-human aninal. The fornul ati on of

t her apRi3EIHIPoTal bnsaapertdel ¢ sabseghenecadniTaprscaat ifoFmud aidldreved t o
be withjnt k of: 1 h ! .he .ard . I i Q%SQ seyerity
and 15%&p§§§?%?ﬁégs X (?%gajd?sgglse@'s% at ?‘%ng a?tpg‘gle ,%v?\}ttﬁgjfhe\{\]c;%durse
of treatqvedits5,2851 | figl éd oons#egr 20, dayxd % ovisivier hs tmobhporatedntidredcur e
i's effigged or a dimnution of the disease state is achieved. Optim

dosi ng ¥ ASFRTEE S he Sl HLY 4 r om neasurenents of drug accunul ati on
in the body 20 of the patient. Persons of ordinary skill can easily

det er mMogRRtitTWRd0s8ge 8o rQsh PYcAB! HRG0l QO B Sa@ROn{ 8PRAE1 QN i LAY &S

Opti num dosages may vary depending on the rel ative potency of |nd|V|§LaI

ol i gonPOMWESEISdesOT andraanlgsner ail gr drea st ¢ukd tef basrdnonaeCs0slhsesd to be
effecti 1.0 s itrQ and 4 n..viv ani nmodel s, _1n_gen |, dosage is
from o%%pﬁ%stlgn%oo ng p%g)%{g;cloofn oéﬁn vvelgﬁ‘tl'r a%lg n%@ﬁb%gﬁ?gé% oﬁ‘%gl& nor e
dai |y, caeekllys, noridll y caipsysasd )y, sdclesed, oncgbkaesy drtom2fiyeblstsPer sons
of ordi aré skill in ££e art can easily estingte repetition rates for

dosi ngTHASEG ERSmeasu ﬂv?ﬁ%ﬁﬂencéﬁFFHé§ 30 &iduEBhcent r af8hE 6L SERe dr ug

| n podigh ¥pblyidg Qfidd Se¥eDHidOWAYG HCCAESE Vhbi EeAlTRINerddq MBY5RE
desirable to have the patient undergo mai ntenance therapy to prevent the
recur r épEBUbRtipBSdi S8&se thosie, Whendiich heoblgguimidepidee o94-the

dm ni Y ' , i ng. n Q. 01. 100 kg of
oty iR Ohc Bt AREUAA Y o o Anasteuey it y8aPd Fad e nlipre"? ©

enbodi pemétodtidms énventeos, shefaetandsf uahderchelapprssespreduei-ag
fromderpal wound healing, wherein wound

hypertrqféc scarring risa%tin

heal i NPT S2Fedtthg aPCaUBun %ﬁﬂ%ﬂﬂ%ﬁ?@?on?Fﬁéoﬁroﬁﬁtéﬁﬁsi§P7ng5%¥t§kin
breakageersuif 9i O 14 NCASI @S ANE/ HHI NSa1td CEALALHE ©! FEALSa hf1e
invention provides nethods of .1.0 treating an individual conprising

adm niatids fMmplre orinetedphar rhevatieoalychodposi t iasrisl of (TRCHr esembd

i nvent.j i i ts, the.indivi has one, of the above
ment i odnrgg(}jdd% Sgﬁﬁ%@@ﬁ%&%ﬁégﬁ enb%%}%ent s?%‘?‘@i ndi vﬁg}(ﬁ%]ajrci s at¢t%sk for
one ofddthelmdutd irent ionel), di stéstefcGholic cerd@id, 15 SIbhaghent s, ad e,

i ndi vi dual. has been, identified as in need of therapy. In_certain

enbodi T e | Fokht | o pICOFPEY SR lHsds ?%%dproﬁéVFQ@Ppéﬁq)/@%H%cihg
EF LRI dHb1a%k | ndkvhduakogi um Gl 1b 204 RS, iﬂg&%% reating

an individual in need '0 thereof by adm nistering to an I ndi V1
t her apodtivgal byyeptlébyidve fasddat eof. aRrafersedsefabhpoundidar getcidide® a
nbodi rent dm njstratia a ther%ﬁ%ﬂiically

of t coPros asliE stord anii Bl Mnpbifa 1A Gt ed Taa HreEre
caprylic acid, capric acid, myristic acid, palmitic acid,
stearic acid, linoleic acid, 1linolenic acid, dicaprate,

25 tricaprate, monoolein, dilaurin, glyceryl l-monocaprate, 1-
dodecylazacycloheptan-2-one, an acylcarnitine, an acylcholine,
or a monoglyceride, a diglyceride or a pharmaceutically
acceptable salt thereof (e.g. sodium). Also preferred are
combinations of penetration enhancers, for example, fatty

30 acids/salts in  combination with bile acids/salts. A
particularly preferred combination is the sodium salt of

lauric acid, capric acid and UDCA. Further penetration

enhancers include polyoxyethylene-9-lauryl ether,



25 nucleic acid is acconpanied by nonitoring of CTGF levels in the serum of
an individual, to determ ne an individual's response to adm nistration of
the anti sense conmpound. An individual's response to adm nistration of the
anti sense conpound is used by a physician to determ ne the anbunt and 30
duration of therapeutic intervention. 95- I n one enbodi nent,

adm ni stration of an antisense conpoﬁﬁé“targeted to a CTGF nucleic acid
results in reduction of CTGF expression by at |east 15, 20, 25, 30, 35, 40,
45, 50,Pebyoxyetipplen-2Gscegpl gsthry . 95 Grigpgmclsotd daghge afef i dee by
any 5t S akyes e ! , ﬁQﬁj istratign.qf
antiseh%gvg%%%%ﬁnﬁayaﬁgit%s {Eé%?%j%?ggEgFg%b acl f%iu?%gﬂiﬁggﬂb an in a
nmeasur espfayeldF disiedaspardibyes, standacdmpeskedf otoexaophe, miutronotor
limted to, CIGF.. In s enbodi nents, adnjnistration of  ,a anti sense
CompourPTIRTERCELES hed ATEHEACHTL: T AFOTBLEF 4G, a9Bnces inggudss Doy 45,
50, 555,arftho 6%cidd; 79018Ami8res ;90p099a@ydB%esOr Eoi?@gﬁyq%fc'r%?%t@é ,2any
two of these values. [n sone enbodinments, admnistration of a G-

ant i sesd YRgiewiteUec redyed nlevesaapray Unres:: | castiondzegd, gg3atidds, 35,

40, 45, 55, 6 0, 75, .8 85, 99% _or ange
defi ne&%%mé%% "t mxg)t%{géPﬁ%Se avcdiyuleagc.eﬁ'n Eggyggﬁyé%géﬁé@% pHgEI; cgﬁ‘fji cal
conposisttiaamrhemnpr i si ngpaiyankiydepatoaerplanedst;ar get edDEAECHSr ik/atused f or
t he preeﬁratLon of a pedjcanment for.treating_a patient suffering

or
suscepﬁﬁ_Pﬁﬂpﬁfﬁny_%ﬂ%1%$a¥ﬁe SFIALASRS ofdd RiSeSs. ParEidFuapaly
Corpi Natrle@R - HRG api 88mbl e&8hip?l N gaRAGLMENt $HENE4QT ”D&ﬁée\t}mgté aceut peal

conp03|ttons of the present Invention are cp-adnlnlstere .one or nore
ot her phameabydchisbsagents. | n carkwilnr D& igwbodi nent s, pslghishédonenor e

ot her Lcal a s._are .designed to treat the. sanme di sease_or
conditpgg&ggﬁggéagﬁé og%ﬁgﬁgﬁﬁﬁiﬂ%iﬂﬂﬂq%ﬁﬁa%%ﬁﬁksi??%%gl%ngﬁﬁlé?ggent

i nvent pohythhodg¢ethiyhariihofteARRLS et B BneNePQTDAR) ¢ OpbEyaphabsBYedhbCal
agents are designed to tregt a different disease or  condition 30 as the one

or nnréepﬂarnaceuticalX%Eﬂﬁhﬁﬂ)vions of the PYEEEMEIVLEYRIBRCIYhaER) ¢ ai n
entodi PN St BYERYQRBaLEyTRES) Ot her 51y (butylcyanoacrylate),

poly(isobutylcyanoacrylate), poly (iso-hexylcynaoacrylate),
DEAE-methacrylate, DEAE-hexylacrylate, DEAE-acrylamide, DEAE-
albumin and DEAE~dextran, polymethyl-acrylate,
polyhexylacrylate, poly(D,L-lactic acid), poly(DL-lactic-co-
20 glycolic acid (PLGA), alginate, and polyethylene-glycol (PEG).
Oral formulations for oligonucleotides and their preparation
are described in detail in U.S. application Ser. Nos.
08/886,829 (filed Jul. 1, 1997), Ser. No. 09/108,673 (filed
Jul. 1, 1998), Ser. No. 09/256,515 (filed Feb. 23, 1999), Ser.
25 No. 09/082,624 (filed May 21, 1998) and Ser. No. 09/315,298
(filed May 20, 1999) each of which is incorporated herein by

reference in their entirety.

Compositions and formulations for parenteral, intrathecal or
intraventricular administration may include sterile aqueous
30 solutions which may also contain buffers, diluents and other
suitable additives such as, but not limited to, penetration
enhancers, carrier compounds and other pharmaceutically

acceptable carriers or excipients.



-96- pharmaceutical agents are designed to treat an undesired effect of one
or nore pharnmaceutical conpositions of the present invention. In certain

enbodi ments, one or nore pharnmaceutical conpositions of the present
invention are co- 5 admnistered with another pharmaceutical agent to treat
an undesired effect of that other pharnpaceutical agent. In certain

enbodi nents, one or nore pharnaceuti6§ “conpositions of the present
invention and one or_nore other pharmaceutical agents are adm nistered at

t he sanBh@aimeceynhicalt aPRPPeisApBdi wdnttdie cpeesenhoiavehaiarcdutdloule,

conposiy i ons . af - inventi on : ot rimceutica
agent s %l?tg %5% n%gs]tfee?ég&gtghdi%’eré%?a'}:?ﬁgg.’ ?er%rm(’:ler éll%d e%ﬁédﬁq fts “one or
mor e phaomeciuing alfoconpesibhens THeddecpmpseht ibnyemtayonbandedra Niedror €

ot her pharnmaceutical agents are 15 prepared together in a single |
for mul &5 Ph.2 | FREEPERI AL eRPBBPHERES, thAE dRCABRE. phEtnE&EuPtall imited

conposidd onspafrdRRedr e8ERk1 A8V eNnLLOR-and 908, 0hgMOLE] QkAET Jplar nRaaut i cal

agents are prepared separately. In certain enbodinents, pharnaceutica
agent s anhvalts ifagirise ol 20 gt ni stered with a pharnmaceutical conposition of
the present invention include a second therapeutic agent. In certain such

enbodi ts tj_gal t-s . t.hat be.co- i_nistered with a
pharnaceuiié%#gﬁﬂ%§§§§ 4a§h 0 ?ﬂ%iﬁngghr%%hvgn% o%%gﬁgpﬁde}ngﬁPtéﬁ@’not
li m t edtiehsewpndcbheeapentie agerndredentdd cent ainA tsulds ey odbrmnt smayt he

second_t herapeutic agent_js adm nistered grior to adm nistration of a
pharnp@@uHQEﬂaQﬁﬂnﬁé%QWQﬁ?Qﬁtqrﬁ?ﬁﬁ%&%&ﬁ FhveREIBRIUEH WelLakRownchn
enpdi FRAt Hhdhtcenandit herapsuty ¢ adent detradguistaied,do! Lawi ag .

admi ni stration of a pharmaceutical conposition of 30 the present Pnvent i on.
| n cer P&i PNl Ehodt peassociatdeorthe hacapeet iloongstitents adihini shered at

the sa j . har,naceuti.cal conpasition of §he resent inyentjon. In
certaiﬁﬁg%@%ggﬁgégﬁgen ggf §ré§§e %F ae%S%SaﬁP§#§ ére nseggﬂaraig7;he
formulations are prepared by uniformly and intimately bringing
into association the active ingredients with liquid carriers
15 or finely divided solid carriers or both, and then, if

necessary, shaping the product.

The compositions of the present invention may be formulated
into any of many possible dosage forms such as, but not
limited to, tablets, capsules, gel capsules, liquid syrups,
20 soft gels, suppositories, and enemas. The compositions of the
present invention may also be formulated as suspensions in
aqueous, non-agueous or mixed media. Aqueous suspensions may
further contain substances which increase the viscosity of the
suspension including, for example, sodium carboxymethyl-
25 cellulose, sorbitol and/or dextran. The suspension may also

contain stabilizers.

In one embodiment of the present invention the pharmaceutical
compositions may be formulated and used as foams.
Pharmaceutical foams include formulations such as, but not
30 limited to, emulsions, microemulsions, creams, Jjellies and
liposomes. While basically similar in nature these

formulations vary in the components and the consistency of the



t herapeutic agent is the sane as the dose that woul d be adm nistered if the
second t herapeutic agent was adm nistered alone. In certain such

enbodi ments the dose of a co-adm nistered second therapeutic agent is |ower
than the dose 5 that would be adm nistered if the second therapeutic agent
was adm nistered alone. In certain such enbodi nrents the dose of a
co-adm ni stered second therapeutic agéft is greater than the dose that
woul d be adm nistered if the second therapeutic agent was adm ni stered

al one. finzkrtpiredenbodi fkat spreherabiadm nifst sathon compasiedomsd c@mpbund

enhance he, t herapeutic effect. of first co und, such .that .

co- adn’i%%wlﬁaﬁ?lb%é%f the %ecﬂﬁ)}f). ds rgsiift s t?(?1W§1Pri'lqsﬁéerae‘g%l:}t]iec‘:{ieflfnecttb[%at is

gr eat erpHdamddier efd Ecanf fadminhst ehi AgGtkhaird mely coaPapplialione, the

synergistic effect. 15 In other enbodinents, the co-adm nistration results

i n t herfeaitdat e @ sthahagronnaes Hadms vaf ofhe e efande tisrent ke conpounds

when adm ni stered alone. I n other enbodinents, the co-adm nistration

resgl t soh A dihgrapeutic effects that are supra-additive of the effects of

t he conpoundé when 20 admi ni stered alone. In sone enbodi nents, the first

conpound is an antisense conpound. In sone enbodi nents, the second conpound

is an dins srmEosidhippldof Thhe pmesenitor nivenitiloms tezat dei preherEdpenidnent al

Details 2 ection ich.-follows._ This section is set.-forth to aid in an

indor S ESTMIGTS (4 PRUAREPBR " bR LR0E (TR SOl L an oL FEaPEIREE be

constrgegtlems! i 0ft doe aDyquay tdispewesd i QR agnsehef OHlh tRet NGk abHS

which follow thereafter. -98-- Exanples EXAMPLE 1: Cell culture and

ant i seASEPLEFouREs2 t HeatFETREFHI efk-dot #Mof 1ANtd iR onpgd@igst oninhe

level , pAGLYEEY 9EaEXPHBSaLAN %rﬁ!@ ﬂs!gb&@agw dg;cgarbe hgstgdpja, vitro

inabvariety of cell types. Cell types use or suc ana?yses are

avai | abEdst ) omld&Pnrerdizdel eRdbker( e Igic .Ane¥ew aloTipe NOYI .t ureoQohd ettt i on

Manassus, .. Zen-Big, Ing., Research Triangle Park,, NC Conefics

Cor poréti 01?,69 \/\a%%esr%sf\%’l I é?‘ I\B)‘agﬂ%!c%'éﬂgagr %Oﬁﬁq%r g8r5‘<§(:or§f‘ﬁéef‘8a’f‘he

vendorRiegast andt Bankewsi(adsQ )Gompysi Mdncaay aidiaid€, resgent Selevdrk,

I nvitrogen Life Technol ogi es, Carlsbad, CA). Illustrative cell types

i ncl udd: butvaﬂémﬁoﬁ'HQﬁt%%ﬁio?lPEbGEncah@§m34ﬂ¥ﬂ3QQﬁIQQSégﬁ Permary

neat oGyEeermds, EXHBIE: 2add) Hallkerd eqdad 107 a85Bsene gLl gLk gp! i des

Descri bed herein are nethods for treatnment of cells with antisense

ol i gonret eot News, Yok chNec¥n , beravodid | @d appr dpbi attElgudior eteatlnentimi t h

ot her antisense, ¢co unds. .In.general, cells are t ted with antisense

ol | gor e B 1 2es 20T AREIRCRECEERTS PEAERCERor odfAT ol S0 H8M% orf uency i n

cul t urEas €3ter eagant cawmen! yysedgoint.r odugeanbhsenaecol bgeadclwothges-into

cultured cells includes the cationic lipid transfection reagent LI POFECTI NO

(1 nvi tHES CaPTRPAE 125 0EA) WRNtTBERGEODE | déAUE Hedafes a¥rtimatelwi t h

Ly POFEGTIND 4.0y QRTd s MEMDY 1, ( LpVLL LAY rlsp t jeve the

desired final conlce%tratl on o S‘%\lt&ﬁsg’%?gggl iIglo uc eggll'dgergﬁl =1 PEEECTI NO

Concehﬁiaeﬁbherhawatgpftakbylrahgés)2cno BZ | khenmloperiAOWandt antd sense

Ollgor\]/%(zzfli%%gfl.deWhen an aqueous phase is finely divided into and
dispersed as minute droplets into a bulk oily phase the
resulting composition is called a water-in-oil (w/o) emulsion.

25 Alternatively, when an oily phase is finely divided into and
dispersed as minute droplets into a bulk aqueous phase the
resulting composition is <called an oil-in-water (o/w)
emulsion. Emulsions may contain additional components in
addition to the dispersed phases and the active drug which may

30 Dbe present as a. solution in either the agueous phase, oily
phase or itself as a separate phase. Pharmaceutical excipients
such as emulsifiers, stabilizers, dyes, and anti-oxidants may

also be present in emulsions as needed. Pharmaceutical



-99- Anot her reagent used to introduce antisense oligonucl eotides into
cultured cells includes LI POFECTAM NE@ (I nvitrogen, oligonucleotide is

m xed with in OPTI-MEMO 1 reduced serum nmedi um

Car | sbad, CA) t oachi evet hedesi red of ant i senseol i gonucl eot i deanda
concentration that typically ranges 2_to 12 ug/nL per 100 nM anti sense

ol igonucleotide. Cells are treated with-anti sense ol i gonucl eoti des by
routine '0 nethods. Cells are typically harvested 16-24 hours after

ant i sermlgiguhuedecrlsle be cavhehple aempwhé ttnsi FeaRNArer cpmprased efel s of

t ar get i,C..acl a d_by th known. i n e ar d descri bed
her ei n. %%iggﬁgié%g§W§%§F%?ea#%%n?g’aﬁgrp§g$%§g§d f% ﬁ%?t?%ﬁé ?gpf?gates,
t he datim-ars ks ipr-esient edoas/bhe avey ageaodrthe-¢epticatecdr eat(al/s:) The
concentration of antisense oligonucl eotide used varies fromcell line to

cel | | i8N Ifods SU6 dePEFRT RS t FerBptd FaPnantd etk e PEIGVGSIuc FEsRdE
CONGENLIRL QDS 3 HAA isGiHAle ClihalrNe A WBh KBBWILLR tNeyakt 16

Ant I sense ol i gonucl eotides are 20 typically used at concentrations rangi ng

from 1emMlisd o380 inM wiBGIVPLEASYi@RNAL | solatiroplRNA afalarsi s/warmbéspenf or ned
nRNA.  Met haods of RNA isolation are well

on total cellular or. pol y(A) +

known Fﬁcﬁﬁé eZSSQ?‘EEIA Qf@\tgg p‘ﬁ’é%}%]r%'as uSSHY TetHsts dnelr’ Oléﬁ’omﬁmflﬂstlﬁﬁ'art ,
for examrk@isesi 29 dhehRl ELQ Reagaitpl(ddavi EheveBedCaih Skadbudds aggor di ng
to the manufacturer's recommended protocols. -100- EXAMPLE 4: Anal ysis of

i nhi bi ¥R6RYof SEaPHELzZPavelld N exPirlas sicombimmiosist | BF oy desveps op/w/o
expRy esgh@ns®bna CTGF nucleic acid can be assayed in a variety of ways known
in the art. For exanple, '

Emulsions are characterized by little or no thermodynamic
stability. Often, the dispersed or discontinuous phase of the
emulsion is well dispersed into the external or continuous
phase and maintained in this form through the means of
15 emulsifiers or the viscosity of the formulation. Either of the
phases of the emulsion may be a semisolid or a solid, as is
the case of emulsion-style ointment bases and creams. Other
means of stabilizing emulsions entail the use of emulsifiers
that may be iﬁcorporated into either phase of the emulsion.
20 Emulsifiers may broadly be classified into four categories:
synthetic surfactants, naturally occurring emulsifiers,
absorption bases, and finely dispersed solids (Idson, in
Pharmaceutical Dosage Forms, Lieberman, Rieger and Banker

(Eds.), 1988, Marcel Dekker, Inc., New York, N.Y., volume 1,

25 p. 199).

Synthetic surfactants, also known as surface active agents,
have found wide applicability in the formulation of emulsions
and have been reviewed in the literature (Rieger, in
Pharmaceutical Dosage Forms, Lieberman, Rieger and Banker
30 (Eds.), 1988, Marcel Dekker, Inc., New York, N.Y., volume 1,
p. 285; Idson, in Pharmaceutical Dosage Forms, Lieberman,
Rieger and Banker (Eds.), Marcel Dekker, Inc., New York, N.Y.,
1988, volume 1, p. 199). Surfactants are typically amphiphilic



5 target nucleic acid levels can be quantitated by, e.g., Northern bl ot
anal ysi s, conpetitive polynerase chain reaction (PCR), or quantitative

real -time PCR RNA anal ysis can be performed on total cellular RNA or

pol y(A) + nRNA. Methods of RNA isolation are well known in the art. Northern
blot 'O analysis is also routine in the art. Quantitative real-tinme PCR can
be conveniently acconplished using t Ré2comer ci al | y avail abl e ABI PRI SM@
7600, 7700, or 7900 Sequence Detection System available from PE-Applied

Bi osystai, degsirdisel gy, hhremidi bsed st oadi hydrerhehufaceereior. The
instructi.ons. k5 , ngitati R ' i s pf Target
Ra Leval 8 ot FHE PRt SRy P Rt AR el g™
quant i tsatd fieectteeed - hiage BPEEh usaigndchet ABl IRRISMB IGO0 i TP 1 or bEACGhce
Sequence_Detection System (PE-Applied Bjosystens, Fqster City, CA) |

accor di W&l ABAUFETE Br sF2 1301 1 GOPLons! FEEREAS 1GANGuRRTt SONRE LS - ti me
PCR; ar ddwn ip t a ri-Qr: L0 aled ﬁ% he 4 59 HRNA i's
s%ec%@ﬁéoc a reverhget?gensgﬁeggfgg(l%régctfl%frﬁg\?lm c pr}éo'duces f?t%%

conpl emenyt vy ONAsEc DAY timato | @i f ferenisedlasséhe baglest rat ether nialtere

real -tir?ge ggR aﬁy i fi aﬁi.on. The RT and. real -tine PCR reactions are
per f or éd S8§ueh? FAPPY*LACT hat SWRe Mt ¥ el | 2 RP MY r &ALHHHE pégd
r eagenbmpiot celiical (Kkddrom i Vil gefed £2¢d Bhaska&d) Folls, I ealepleriBnPCR

reactions are carried out 30 by nethods well known to those skilled in the
art. Rigger esfe BegamAEdsarigetl ffantMareal rlgkerd Bycr eaNewi ¥OrRCR ar e

ngrqrel N%?‘?,U§B@9m%i tlr,]eb_t Q%Se;)gpressi on |l evel of a gene whose expression is
constant, such as cyclophilin A, or by quantifying total RNA using

RI BOGREENO (I nvitrogen, Inc. 5 Carlsbad, CA). Cyclophilin A expression is
quant i Nasuraylyealcauind rieCRembls bl egs r uaedi nml temebsisdy wotrhufbheibasget ,
mul ti plg)c(inge qr, SeRar atgl é Tot al hRNA i.S .quanti ii edt sin BOGREENO RNA
quant i FEAETEn P8R et (PRVEYREge PPITRIE Rt ete, T BRF CRA BFRNA -

quant i AbsetpehoRybREBOGBEENCGsar eyl doMighitc igrolesied - duchethat, they

(Anal ytical Biochem stry, 1998, 265, 368-374). A CYTOFLUCRO 4000 i nstrunent
(PE ApPAR e FBkosi®t etidfeFs tRed @ nwASur ¥R SYTREENG T | §@téddentBeipr obes

ang pré@fﬁﬁoﬁl{@ deihgned dn@ sdri dizento 3 Uﬁﬁay&fbﬁ%c aci 1 Met hods for

designing real-tinme PCR probes ‘and priners 15 are we known in thé art,
and mayydrephuiki ¢ hpetisoleftugof tanel yudhvadeRRIvER EXPRESSO Safd Wwasen

(Applied Biosystens, Foster .Ci.ty, CA). Exanple G: Analysis of Protein
Level s25%ht i 22ns8°PRhi anyigﬁ%]ﬁ’& Gg)slpl?(ﬂlé"i Yacids ¢ ?{th’e“%@s%%se‘ﬂlw
nMeas urd uyr {ehn ¥ okaln ilrevel ScollsotRidpdramalonof tHEEeCamdIeRYapypted or
quantitated in a variety of ways well known in the art, such as

i Mmunoprddtiatsohtdeesterh BPofieanal ywsitel ihvdnwbidre i ngynaswebbingbed in
npl el enzyme knked i .hent EL| SA) .
(%gnt icﬁggﬁs{ze 5gdr'%ol% ei %\yasggég?h%?%f ei r?%ﬁ&éi%{l?%éssgf/ésca%/?%qu_éekarr]ﬁ?%l,l%aspase
act i virtoy tagsayid)on i traun aft Isiteickeelm syl numunoicyt cetem stdy ©slloidal
fl uorescence-actiyvatedcel | sorti ng( FACS_?H. Ant i bogi es directed to_a target can
, Plghents an

be i dBHEFESH™ i WHTHh et 107 nonpolar solids such

as carbon or glyceryl tristearate.

A large variety of non-emulsifying materials are also included

25 in emulsion formulations and contribute to the properties of
emulsions. These include fats, oils, waxes, fatty acids, fatty
alcohols, fatty esters, humectants, hydrophilic colloids,
preservatives and antioxidants (Block, in Pharmaceutical
Dosage Forms, Lieberman, Rieger and Banker (Eds.), 1988,

30 Marcel Dekker, Inc., New York, N.Y., volume 1, p. 335; Idson,
in Pharmaceutical Dosage Forms, Lieberman, Rieger and Banker
(Eds.), 1988, Marcel Dekker, Inc., New York, N.Y., volume 1,
p. 199).



30 variety of sources, such as the MSRS catal og of antibodies (Aerie
Corporation, Birm ngham M), or can be prepared via -102- conventi onal
nonocl onal or polyclonal antibody generation nmethods well known in the art.
Anti bodi es useful for the detection of human and rat CTGF are commercially
avail able. 5 Exanple 7: In vivo Testing of Antisense Conpounds Antisense
conpounds, for exanple, antisense oIT@gﬁucleotides, are tested in animls
to assess their ability to inhibit expression of CIGF and produce

phenot ypidrastieingies. TFesiphgsmayothe praroraddoiasnorimaluds nahgtusalily

experi .di se 1 I I 1,0 Strati [ .i.sense
o1 | gontteaeigid it 1 dpiluRSrdnerie, MM T AL 15 B8LOBeSErR0uiREon:,
such ag fphrosphanpel byuf fatpd ssal hger, Adlidiisitd akedd, | e ndeseqragrent guah
routes of adm nistration, such as intraperitoneal, intravenous, and

subcut &N8oustauBYTaPLH atdtsh BFaﬁ‘F‘I‘F?%E]ﬁEe SELGURAERPe St U }olsERfe 4ABYdosi ng
[ F SSUCRGYT i | LB DS @RNYL a9 0k OBRaSkELL B0, B LRg1 AL 1u2Bd cfepends
upon factors such as route of adm nistration and anifal Dody wei ght.
Fol | owang asperthedicf poégmewst Witk apkesphse otagbouwelresoti dedluRbldei s
isolated, fromliver tissue .and changes i.n GE nugl eic acid expressi,on are
masur EANCERANGES. (57 R T e b AT TR G BN SO osEL L net

et hodgadescridethier ebNHPILL | BoExaiBhg @hat stadanle Snulel@edi gy of
Lead Human Connective Tissue Gowmh 25 Factors ;CTGF) Ant i sense

d i gonfieresnpdestcengi datenfimidductions| m da&hee disperpedppbasnt

i nt j eri oldggmgg i . i.ghed <t o rg | rent
rggfonggg?lgﬁé h%ﬁgnqéénﬁ%c ive ?ﬁ%sﬂ%ﬁarg%%ﬁggggggrgﬁNAFB%Si%%t%t%%?shed
30 sequeases (GenBank accession nunber NM 001901. 2, incolLporated -103-
herein as SEQ ID NO 9, and GenBank accessi on nunber NT _025741. 14,

i ncor porated herei.n_as I D NQ_.10). This study .anal yzes avail abl e
sequen %n%%aggugﬁaoﬁﬁdpggg%léﬁ%%%%ﬁ%éaoP fiticP off%%ﬂ?&%ﬁqﬁﬁiﬁﬁfﬂbd?ﬂ
exoni ccaohpdroaes, 5 sRsEeivd, CElardpr axidepibypha@ifevel tagguenses per
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or reducing agents such as ascorbic acid and sodium
metabisulfite, and antioxidant synergists such as citric acid,

25 tartaric acid, and lecithin.

The application of emulsion formulations via dermatological,
oral and parenteral routes and methods for their manufacture
have been reviewed in the literature (Idson, in Pharmaceutical
Dosage Forms, Lieberman, Rieger and Banker (Eds.), 1988,
30 Marcel Dekker, Inc., New York, N.Y., volume 1, p. 199).
Emulsion formulations for oral delivery have been very widely
used because of reasons of ease of formulation, efficacy from

an absorption and bioavailability standpoint. (Rosoff, in
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Pharmaceutical Dosage Forms, Lieberman, Rieger and Banker

(Bds.), 1988, Marcel Dekker, Inc., New York, N.Y., volume 1,
p. 245; Idson, in Pharmaceutical Dosage Forms, Lieberman,
Rieger and Banker (Eds.), 1988, Marcel Dekker, Inc., New York,
N.Y., volume 1, p. 199). Mineral-oil base laxatives, oil-

soluble vitamins and high fat nutritive preparations are among

the materials that have commonly been administered orally as

o/w emulsions.

In one embodiment of the present invention, the compositions
of oligonucleotides and nucleic acids are formulated as
microemulsions. A microemulsion may be défined as a system of
water, o0il and amphiphile which is a single ‘optically
isotropic and thermodynamically stable liquid solution
(Rosoff, in Pharmaceutical Dosage Forms, Lieberman, Rieger and
Banker (Eds.), 1988, Marcel Dekker, Inc., New York, N.Y.,
volume 1, p. 245). Typically microemulsions are systems that
are prepared by first dispersing an o0il 1in an aqueous
surfactant solution and then adding a sufficient amount of a
fourth component, generally an intermediate chain-length
alcohol to form a transparent system. Therefore,
microemulsions have also been described as thermodynamically
stable, isotropically clear dispersions of two immiscible
ligquids that are stabilized by interfacial films of surface-
active molecules (Leung and Shah, in: Controlled Release of
Drugs: Polymers and Aggregate Systems, Rosoff, M., Ed., 1989,
VCH Publishers, New York, pages 185-215). Microemulsions
commonly are prepared via a combination of three to five
components that include o0il, water, surfactant, cosurfactant
and electrolyte. Whether the microemulsion is of the water-in-
oil (w/o) or an oil-in-water (o/w) type is dependent on the
properties of the oil and surfactant used and on the structure
and geometric packing of the polar heads and hydrocarbon tails

of the surfactant molecules (Schott, in Remington's

nNRNA | evel s by chineric

I SI'S
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Pharmaceutical Sciences, Mack Publishing Co., Easton, Pa.,

1985, p. 271).

The phenomenoclogical approach utilizing phase diagrams has

been extensively studied and has vyielded a comprehensive

5 knowledge, to one skilled in the art, of how to formulate
microemulsions (Rosoff, in Pharmaceutical Dosage Forms,

Lieberman, Rieger and Banker (Eds.), 1988, Marcel Dekker,
Inc., New York, N.Y., volume 1, p. 245; Block, in

Pharmaceutical Dosage Forms, Lieberman, Rieger and Banker

"0 (Eds.), 1988, Marcel Dekker, Inc., New York, N.Y., volume 1,
p. 335). Compared to conventional emulsions, microemulsions
offer the advantage of solubilizing water-insoluble drugs in a

formulation of thermodynamically stable droplets that are

formed spontaneously.

15 Surfactants used in the preparation of microemulsions include,

but are not limited to, ionic surfactants, non-ionic

surfactants, Brij 96, polyoxyethylene oleyl ethers,

polyglycerol fatty acid esters, tetraglycerol monolaurate

(ML310), tetraglycerol monooleate (MO310), hexaglycerol
20 monooleate ' (PO310), hexaglycerol pentaoleate (PO500),
decaglycerol monocaprate (MCA750), decaglycerol monooleate
{MO750), decaglycerocl sequioleate (80750), decaglycerol
decaoleate (DAQ750), alone or in combination with

cosurfactants. The cosurfactant, usually a short-chain alcohol

25 such as ethanol, l-propanol, and l-butanol, serves to increase
the interfacial fluidity by penetrating into the surfactant
film and consequently creating a disordered film because of
the void space generated among surfactant molecules.
Microemulsions may, however, be prepared without the use of

30 cosurfactants and alcohol-free self-emulsifying microemulsion
systems are known in the art. The aqueous phase may typically
be, but is not limited to, water, an aqueous solution of the

drug} glycerol, PEG300, PEG400, polyglycerols, propylene
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glycols, and derivatives of ethylene glycol. The oil phase may

include, but is not limited to, materials such as Captex 300,
Captex 355, Capmul MCM, fatty acid esters, medium chain (C8-
Cl2) mono, di, and tri-glycerides, polyoxyethylated glyceryl
fatty acid esters, fatty alcohols, polyglycolized glycerides,
saturated polyglycolized C8-Cl0 glycerides, vegetable oils and

silicone oil.

Microemulsions are particularly of interest from the

standpoint of drug solubilization and the enhanced absorption
of drugs. Lipid based microemulsions (both o/w and w/o) have
been proposed to enhance the oral biocavailability of drugs,
includiﬁg peptides (Constantinides et al., Pharmaceutical
Research, 1994, 11, 1385-1390; Ritschel, Meth. Find. Exp.
Clin. Pharmacol., 1993, 13, 205). Microemulsions afford
advantages of improved drug solubilization, protection of drug
from enzymatic hydrolysis, possible enhancement of drug
absorption due to surfactant-induced alterations in membrane
fluidity and permeability, ease of preparation, ease of oral
administration over solid dosage forms, improved clinical
potency, and decreased toxicity (Constantinides et al.,

Pharmaceutical Research, 1994, 11, 1385; Ho et al., J. Pharm.

Sci., 1996, 85, 138-143). Often microemulsions may form
spontaneously when their components are brought together at
ambient temperature. This may be particularly advantageous
when formulating thermolabile drugs, peptides or
oligonucleotides. Microemulsions have also been effective in
the transdermal delivery of active components in both cosmetic
and pharmaceutical applications. It 1is expected. that the
microemulsion compositions and formulations of the present
invention will facilitate the increased systemic absorption of
oligonucleotides and nucleic acids from the gastrointestinal
tract, as well as improve the local cellular uptake of

oligonucleotides and nucleic acids within the gastrointestinal

P

18
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tract, vagina, buccal cavity and other areas of
administration.

Microemulsions of the present invention may also contain

components and additives such as sorbitan
and penetration enhancers to

additional
5 monostearate (Grill 3), Labrasol,
improve the properties of the fbrmulation and to enhance the
absorption of the oligonucleotides and nucleic acids of the

present invention. Penetration enhancers used in the

microemulsions of the present invention may be classified as
"0 belonging to one of five broad categories--surfactants, fatty
acids, bile salts, chelating agents, and non-chelating non-

surfactants (Lee et al., Critical Reviews in Therapeutic Drug

Carrier Systems, 1991, p. 92). Each of these classes has been

discussed above.

15 Liposomes

There are many organized surfactant structures Dbesides

microemulsions that have been studied and used for the

formulation of drugs. These include monolayers, micelles,

bilayers and vesicles. Vesicles, such as liposomes, have

79 attracted great interest because of their specificity and the
duration of action they offer from the standpoint of drug

delivery. As used in the present invention, the term

"liposome" means a vesicle composed of amphiphilic lipids

arranged in a spherical bilayer or bilayers.

25 Liposomes are unilamellar or multilamellar vesicles which have
a membrane formed from a lipophilic material and an aqueous
interior. The aqueous portion contains the composition to be
delivered. Cationic liposomes possess the advantage of being
able to fuse to the <cell wall. Non-cationic liposomes,

30 although not able to fuse as efficiently with the cell wall,

are taken up by macrophages in vivo.
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In order to cross intact mammalian skin, lipid vesicles must

pass through a series of fine pores, each with a diameter less
than 50 nm, under the influence of a suitable transdermal
gradient. Therefore, it is desirable to use a liposome which

is highly deformable and able to pass through such fine pores.

Further advantages of liposomes include; liposomes obtained

frbm natural phospholipids are bioccompatible and
biodegradéble; liposomes can incorporate a wide range'of water
and lipid soluble drugs; liposomes can protect encapsulated
drugs 1in their internal compartments from metabolism and

degradation (Rosoff, in Pharmaceutical Dosage Forms,
Lieberman, Rieger and Banker (Eds.), 1988, Marcel Dekker,
Inc., New York, N.Y., volume 1, p. 245) . Important
considerations in the preparation of liposome formulations are

the lipid surface charge, vesicle size and the aqueous volume

of the liposomes.

Liposomes are useful for the transfer and delivery of active
ingredients to the site of action. Because the liposomal
membrane is structurally similar to biological membranes, when

liposomes are applied to a tissue, the liposomes start to

merge with the cellular membranes. As the merging of the
liposome and <c¢ell progresses, the liposomal contents are

emptied into the cell where the active agent may act.

Liposomal formulations have been the focus of extensive
investigation as the mode of delivery for many drugs. There is
growing evidence that for topical administration, liposomes
present several advantages over other formulations. Such
advantages include reduced side-effects related to high
systemic absorption of the administered drug, increased
accumulation of the administered drug at the desired target,

and the ability to administer a wide variety of drugs, both

hydrophilic and hydrophobic, into the skin.



412294 1 412295 1 412296; 1 4122971

412291-UTR 1 412292 -UTR 1 412293- |
412307 1

412298 412299 | 412301 1 412302 .r 412303 412304 412305 ; 412306 ;
412308 1 412309 412310 412311 412312 412313 4123141

~79-

Several reports have detailed the ability of liposomes to
deliver agents including high-molecular weight DNA into the
skin. Compounds including analgesics, antibodies, hormones and
high-molecular weight DNAs have been administered to the skin.

5 The majority of applications resulted in the targeting of the

upper epidermis.

Liposomes fall into two broad classes. Cationic liposomes are

positively charged 1liposomes which interact with the

negatively charged DNA molecules to form a stable complex. The
"0 positively charged DNA/liposome complex Dbinds to the
negatively charged cell surface and is internalized in an

endosome. Due to the acidic pH within the endosome, the

liposomes are ruptured, releasing their contents into the cell

cytoplasm (Wang et al., Biochem. Biophys. Res. Commun., 1987,

15 147, 980-985).

Liposomes which are pH-sensitive or negatively-charged, entrap
DNA rather than complex with it. Since both the DNA and the
- lipid are similarly charged, repulsion rather than complex
formation occurs. Nevertheless, some DNA is entrapped within
20 the agqueocus interior of these liposomes. pH-sensitive
liposomes have been used to deliver DNA encoding the thymidine
kinase gene to cell monolayers in culture. Expression of the
exogenous gene was detected in the target cells (zhou et al.,

Journal of Controlled Release, 1992, 19, 269-274).

25 One major type of liposomal composition includes phospholipids

other than naturally-derived phosphatidylcholine. Neutral

liposome compositions, for example, can be formed from
dimyristoyl phosphatidylcholine (DMPC) or dipalmitoyl
phosphatidylcholine (DPPC). Anionic liposome compositions

30 generally are formed from dimyristoyl phosphatidylglycerol,
while anionic fusogenic liposomes are formed primarily from

dioleoyl phosphatidylethanolamine (DOPE). Another type of
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liposomal composition is formed from phosphatidylcholine (PC)

such as, for example, soybean PC, and egg PC. Another type is

formed from mixtures of phospholipid and/or

phosphatidylcholine and/or cholesterol.

5 Several studies have assessed the topical delivery of

liposomal drug formulations to the skin. Application of
liposomes containing interferon to guinea pig skin resulted in
a reduction of skin herpes sores while delivery of interferon

via other means (e.g. as a solution or as an emulsion) were

"0 ineffective (Weiner et al., Journal of Drug Targeting[ 1992,
2, 405-410). Further, an additional study tested the efficacy
of interferon administered as part of a liposomal formulation
to the administration of interferon using an aqueous system,
and concluded that the liposomal formulation was superior to

15 aqueous administration (du Plessis et al., Antiviral Research,

1992, 18, 259-265).

Non-ionic liposomal systems have also been examined to

determine their utility in the delivery of drugs to the skin,
in particular systems comprising non-ionic surfactant and
20 cholesterol. Non-ionic liposomal formulations comprising
Novasome™ I (glyceryl dilaurate/cholesterol/polyoxyethylene -
10-stearyl ether) and Novasome™ II (glyceryl distearate/

cholesterol/polyoxyethylene-10-stearyl ether) were used to

deliver cyclosporin-A into the dermis of mouse skin. Results
25 indicated that such non-ionic liposomal systems were effective
in facilitating the deposition of cyclosporin-A into different

layers of the skin (Hu et al. S.T.P.Pharma. Sci., 1994, 4, &,
466) .

Liposomes also include "sterically stabilized" 1liposomes, a
30 term which, as used herein, refers to liposomes comprising one
or more specialized 1lipids that, when incorporated into

liposomes, result in enhanced circulation lifetimes relative
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one or more glycolipids, such as monosialoganglioside Gg, or
5 (B) is derivatized with one or more hydrophilic polymers, such
as a polyethylene glycol (PEG) moiety. While not wishing to be

bound by any particular theory, it is thought in the art that,

at least for sterically stabilized 1liposomes containing
gangliosides, sphingomyelin, or PEG-derivatized 1lipids, the
10 enhanced circulation half-life of these sterically stabilized
liposomes derives from a reduced uptake into cells of the
reticuloendothelial system (RES) (Allen et al., FEBS Letters,

1987, 223, 42; Wu et al., Cancer Research, 1993, 53, 3765).

Various liposomes comprising one or more glycolipids are known
15 in the art. Papahadjopoulos et al. (Ann. N.Y. Acad. Sci.,
1987, 507, 64) reported the ability of monosialoganglioside
Gui, galactocerebrogside sulfate and phosphatidylinositol to
improve blood half-lives of liposomes. These findings were
expounded upon by Gabizon et al. (Proc. Natl. Acad. Sci.
20 U.S.A., 1988, 85, 6949). U.S. Pat. No. 4,837,028 and WO
88/04924, both to Allen et al., disclose liposomes comprising
(1) sphingomyelin and (2) the ganglioside Gu1 or a
galactocerebroside sulfate ester. U.S. Pat. No. 5,543,152

(Webb et al.) discloses liposomes comprising sphingomyelin.
25 Liposomes comprising 1,2-sn-dimyristoylphosphatidylcholine are

disclosed in WO 97/13499 (Lim et al.).

Many liposomes comprising lipids derivatized with one or more
hydrophilic polymers, and methods of preparation thereof, are
known in the art. Sunamoto et al. (Bull. cChem. Soc. Jpn.,
30 1980, 53, 2778) described 1liposomes comprising a nonionic
detergent, 2C;» 15G, that contains a PEG moiety. Illum et al.
(FEBS Lett., 1984, 167, 79) noted that hydrophilic coatiﬁg of

polystyrene particles with polymeric glycols results in
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significantly enhanced blood half-lives. Synthetic
phospholipids modified by the attachment of carboxylic groups

of polyalkylene glycols (e.g., PEG) are described by Sears
(U.S. Pat. Nos. 4,426,330 and 4,534,899). Klibanov et al.

5 (FEBS Lett., 1990, 268, 235) described experiments
demonstrating that liposomes comprising phosphatidylethanol-
amine (PE) derivatized with PEG or PEG stearate have
significant increases in blood circulation half-lives. Blume

et al. (Biochimica et Biophysica Acta, 1990, 1029, 91)

10 extended such observations to other PEG-derivatized
phospholipids, e.g., DSPE-PEG, formed from the combination of
distearoylphosphatidylethanolamine (DSPE) and PEG. Liposomes
having covalently bound PEG moieties on their external surface

are described in European Patent No. EP 0 445 131 Bl and WO

15 90/04384 to Fisher. Liposome compositions containing 1-20 mole
percent of PE derivatized with PEG, and methods of use
thereof, are described by Woodle et al. (U.S. Pat. Nos.
5,013,556 and 5,356,633) and Martin et al. (U.S. Pat. No.

5,213,804 and European Patent No. EP 0 496 813 B1). Liposomes
20 comprising a number of other lipid-polymer conjugates are
disclosed in WO 91/05545 and U.S. Pat. No. 5,225,212 (both to
Martin et al.) and in WO 94/20073 (zalipsky et al.) Liposomes
comprising PEG-modified ceramide lipids are described in WO
96/10391 (Choi et al.). U.S. Pat. Nos. 5,540,935 (Miyazaki et
25 al.) and 5,556,948 (Tagawa et al.) describe PEG-containing

liposomes that can be further derivatized with functional

moieties on their surfaces.

A limited number of liposomes comprising nucleic acids are
known in the art. WO 96/40062 to Thierry et al. discloses
30 methods for encapsulating high molecular weight nucleic acids
in liposomes. U.S. Pat. No. 5,264,221 to Tagawa et al.
discloses protein-bonded liposomes and asserts that the

contents of such liposomes may include an antisense RNA. U.S.
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Pat. No. 5,665,710 to Rahman et al. describes certain methods
of encapsulating oligodeoxynucleotides in liposomes. WO
97/04787 to Love et al. discloses liposomes comprising

antisense oligonucleotides targeted to the raf gene.

Transfersomes are yet another type of liposomes, and are
highly deformable 1lipid aggregates which are attractive
candidates for drug delivery -vehicles. Transfersomes may be
described as 1lipid droplets which are so highly deformable
that they are easily able to penetrate through pores which are
smaller than the droplet. Transfersomes are adaptable to the
environment in which they are used, e.g. they are self-
optimizing (adaptive to the shape of pores in the skin), self-
repairing, frequently reach their targets without fragmenting,
and often self-loading. To make transfersomes it is possible
to add surface edge-activators, usually surfactants, to a
standard liposomal composition. Transfersomes have been used
to deliver serum albumin to the skin. The transfersome-
mediated delivery of serum albumin has been shown to be as

effective as subcutaneous injection of a solution containing

serum albumin.

Surfactants find wide application in formulations such as
emulsions (including microemulsions) and liposomes. The most
common way of classifying and ranking the properties of the
many different types of surfactants, both natural and
synthetic, is by the use of the hydrophile/lipophile balance
(HLB) . The nature of the hydrophilic group (also known as the
"head") provides the most useful means for categorizing the
different surfactants wused in formulations (Rieger, in

Pharmaceutical Dosage Forms, Marcel Dekker, Inc., New York,

N.Y., 1988, p. 285).

If the surfactant molecule is not ionized, it is classified as

a nonionic surfactant. Nonionic surfactants find wide



25:59 169..."...". 65 161 .............. 13 162 61 1 3864 24 ;65 3766 64167
428 1 .......... 58 172 61 : 47 : 49. 53 ; 76 68! 7.5 60;79 46 180

-84-

application in pharmaceutical and cosmetic products and are
usable over a wide range of pH values. In general their HLB
values range from 2 to about 18 depending on their structure.
Nonionic surfactants include nonionic esters such as ethylene
5 glycol esters, propylene glycol esters, glyceryl esters,
polyglyceryl esters, sorbitan esters, sucrose esters, and
ethoxylated esters. Nonionic alkanolamides and ethers such as
fatty alcohol ethoxylates, propoxylated alcohols, and
ethoxylated/propoxylated block polymers are also included in
10 this class. The polyoxyethylene surfactants are the most

popular members of the nonionic surfactant class.

If the surfactant molecule carries a negative charge when it
is dissolved or dispersed in water, the surfactant is
classified as anionic. Anionic surfactants include
15 carboxylates such as soaps, acyl lactylates, acyl amides of
amino acids, esters of sulfuric acid such as alkyl sulfates
and ethoxylated alkyl sulfates, sulfonates such as alkyl
benzene sulfonates, acyl isethionates, acyl taurates and
sulfosuccinates, and phosphates. The most important members of

20 the anionic surfactant class are the alkyl sulfates and the

soaps.

If the‘surfactant molecule carries a positive charge when it
is dissolved or dispersed in water, the surfactant 1is
classified as cationic. Cationic surfactants include
25 quaternary ammonium salts and ethoxylated amines. The

gquaternary ammonium salts are the most used members of this

class.

If the surfactant molecule has the ability to carry either a
positive or negative charge, the surfactant is classified as
30 amphoteric. Amphoteric surfactants include acrylic acid

derivatives, substituted alkylamides, N-alkylbetaines and

phosphatides.
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The use of surfactants in drug products, formulations and in
emulsions has been reviewed (Rieger, in Pharmaceutical Dosage

Forms, Marcel Dekker, Inc., New York, N.Y., 1988, p. 285).

Penetration Enhancers

5 In one embodiment, the present invention employs various

penetration enhancers to effect the efficient delivery of

nucleic acids, particularly oligonucleotides, to the skin of

animals. Most drugs are present in solution in both ionized

and nonionized forms. However, usually only lipid soluble or

0 lipophilic drugs readily cross cell membranes. It has been
discox}ered that even non-lipophilic drugs may cross cell
membranes if the membrane to be crossed 1is treated with a
penetration enhancer. In addition to aiding the diffusion of
non-lipophilic drugs across cell membranes, penetration

15 enhancers also enhance the permeability of lipophilic drugs.

Penetration enhancers may be classified as belonging to one of
~five broad categories, i.e., surfactants, fatty acids, bile
salts, chelating agents, and non-chelating non-surfactants
(Lee et al., Critical Reviews in Therapeutic Drug Carrier

7  Systems, 1991, p. 92). Each of the above mentioned classes of

penetration enhancers are described below in greater detail.

Surfactants: .In connection with the present invention,
surfactants (or "surface-active agents") are chemical entities
which, when dissolved in an aqueous solution, reduce the
25 surface tension of the solution or the interfacial tension
between the aqueous solution and another' liquid, with the
result that absorption of oligonucleotides through the mucosa
is enhanced. In addition to bile salts and fatty acids, these
penetration enhancers include, for example, sodium lauryl
30 sulfate, polyoxyethylene-9-lauryl ether and polyoxyethylene-

20-cetyl ether) (Lee et al., Critical Reviews in Therapeutic
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CGTTCGGTCGGCACAGITAG 4123881 Intron 3 1102216 1 CCTGGATAAGGTATTTCCCC! !
412389 Intron 3 1102235 1ACAAACACCATGTAAAACGC 412390! Intron 3

I 102241 GAGCACACAAACACCATGTA 412391l Initron 3 110. 2251 1
TGCGAGAGCAGAGCACACAA 412392i Intron 3 1102256 1 TAAGCTGCGAGAGCAGAGCA

4123931 Intron 3 1102261 i GTCCGTAAGCTEREGAGAGCA 412394LIntron 3 110 2266
i TTCCAGTCGGTAAGCTGCGA 4123951 intron 4 1102472- 1ACATGTACCTTAATGTITCTC

412396 IhMid oA rikd2 4 67 slt SAGAACAT GTACCTTYATG ,and 4323% Lholridichemi4all0!
2482 1 TAGGAGCAGAACATGTACCT 4123981 Intron 4 i10' 2487 1
GTTAAT RTNCEAGRACATEN AN 23861 FRrddn 4 Takehwodll REAAATAGTTAAT ALEAT -

412400! é%#ﬂ¥4102 I 451(5’ ) TTTCCTGTGAAAL 4124011 Intron 4 i 102525
1AAGIT 4124021 tron 4 1102530 1GCCCTAAGITGGGICCTATC.

4124031 Intron 4 110" 2535 1 CAAGAGCCCTAAGITGGGIC 4124040 Intron 4 1102540
1 CGTCBAAGAGRECIMGVErious fatty acids and their derivatives which

5 act as penetration enhancers include, for example, oleic acid,
lauric acid, capric acid (n-decanoic acid), myristic acid,
palmitic acid, stearic acid, 1linoleic acid, linolenic acid,

dicaprate, tricaprate, monoolein (l-moncoleoyl-rac-glycerol),

dilaurin, caprylic acid, arachidonic acid, glycerol 1-
"0 monocaprate, l1-dodecylazacycloheptan-2-one, acylcarnitines,
acylcholines, Ci-10 alkyl esters thereof (e.qg., methyl,
isopropyl and t-butyl), and mono- and di-glycerides thereof
(i.e., oleate, laurate, caprate, myristate, palmitate,
stearate, linoleate, etc.) (Lee et al., Critical Reviews in

15 Therapeutic Drug Carrier Systems, 1991, p. 92; Muranishi,
Critical Reviews in Therapeutic Drug Carrier Systems, 1990, 7,

1-33; El Hariri et al., J. Pharm. Pharmacol., 1992, 44, 651-
654) .

Bile salts: The physiological role of bile includes the
20 facilitation of dispersion and absorption of lipids and fat-
soluble vitamins (Brunton, Chapter 38 in: Goodman & Gilman's
The Pharmacological Basis of Therapeutics, 9th Ed., Hardman et
al. Eds., McGraw-Hill, New York, 1996, pp. 934-935). Various
natural bile salts, and their synthetic derivatives, act as
25 penetration enhancers. Thus the term "bile salts" includes any
of the naturally occurring components of bile as well as any
of their synthetic derivatives. The bile salts of the
invention include, for example, cholic acid (or its
pharmaceutically acceptable sodium salt, sodium cholate),
30 dehydrocholic acid (sodium dehydrocholate), deoxycholic acid
(sodium deoxycholate), glucholic acid (sodium glucholate),
glycholic acid (sodium glycocholate), glycodeoxycholic acid

(sodium glycodeoxycholate), taurocholic acid (sodium



; 4124051 Intron 4 1102558 | CGGGCTTATACTAACAAGCG 1 4124061 Intron 4102563
| GATAACGGGCTTATACTAAC 1 412407intron 4 1102568 | TTGGAGATAACGGCCTTATA 1
4124081 Intr on 4 1102573 1 TAGITTTGGAGATAACGGGC 1 412409! intron 4 1102578
I TTAGATAGTTTTGGAGATAA 1 412410; Intron 4 1102584 : CAATGGITAGATAGITTTGG 1
4124111 Intron 4 1102589 1 CAGCTCAATGGITAGATAGT , 412412.1 Intron 4 1102594
| CAAAACAGCTCAATGGTTAG 1 4124131 Intreé74 i 102599 1 TCCAGCAAAACAGCTCAATG i |
4124141 Intron 4102604 1 CTCATTCCAGCAAAACACCT !-..... 1 412415i Intron 4

: 10260%: shARSSHICTEGAT) T CCACaAMAAcb x4 2418 ¢ Ll acidon (bd.um j 0£30kbdboxy-
TACACAAGCTCTCATTCCAG 1 41241701 niron 4 1102623 1 GGTTGCTATTACACAAGCTC :
412418893184 | CREEEBlaHOETAGET GEFARTAGACAL UM 4¢28R0fePrHEsR 1452102633 1

1 4TI RO 4 9 1083863 L ATACT ARG T GORARR T “ 413450 THCrSn 4

1 10: 2613 itakel CTTGEAITHACTAACCEodium glycodihydrofusidate and
(POE) (Lee et al., Critical

5 polyoxyethylene-9-lauryl ether
Reviews 1in Therapeutic Drug Carrier Systems, 1991, page 92;

Swinyard, Chapter 39 In: Remington's Pharmaceutical Sciences,

18th Ed., Gennaro, ed., Mack Publishing Co., Easton, Pa.,

1990, pages 782-783; Muranishi, Critical Reviews in

10 Therapeutic Drug Carrier Systems, 1990, 7, 1-33; Yamamoto et

al., J. Pharm. Exp. Ther., 1992, 263, 25; Yamashita et al., dJ.

Pharm. Sci., 1990, 79, 579-583).

Chelating Agents: Chelating agents, as used in connection with

the present invention, can be defined as compounds that remove

15 metallic ions from solution by forming complexes therewith,
with the result that absorption of oligonucleotides through
the mucosa 1s enhanced. With regards to their use as
penetration enhancers in the present invention, chelating
agents have the added advantage of also serving as DNase

20 inhibitors, as most characterized DNA nucleases require a
divalent metal ion for catalysis and are thus inhibited by
chelating agents (Jarrett, J. Chromatogr., 1993, 618, 315-
339). Chelating agents of the invention include but are not
limited to disodium ethylenediaminetetraacetate (EDTA), citric

25 acid, salicylates (e.g., - sodium salicylate, 5~
methoxysalicylate and homovanilate), N-acyl derivatives of
collagen, laureth-9 and N-amino acyl derivatives of beta-
diketones (enamines) (Lee et al., Critical Reviews in
Therapeutic Drug Carrier Systems, 1991, page 92; Muranishi,

30 Critical Reviews in Therapeutic Drug Carrier Systems, 1990, 7,

1-33; Buur et al., J. Control Rel., 1990, 14, 43-51).

Non-chelating non-surfactants: As used herein, non-chelating

non-surfactant penetration enhancing compounds can be defined



412423i intron 4 1101 2677 | TGGAATGICTTGAATTAACT. -106- TARGET ISIS

#REGQ ONSEQ | D NO 1 4124241 Inron 4 | ft10 i 4124251 Intron 10 1412426l
Intron 10 L4124271 Intron 4 i10 412428Intr-onTY | 4124291 Intron 4 110

4124301 Intron 4 110 ' L412431'Intron 4 i 10 1-4-1-iiyi--- , , Intron 410
-88-

as compounds that demonstrate insignificant activity as
chelating agents or as surfactants but that nonetheless
enhance absorption of oligonucleotides through the alimentary

mucosa (Muranishi, Critical Reviews in Therapeutic Drug

5 Carrier Systems, 1990, 7, 1-33). This class of penetration

enhancers include, for example, unsaturated cyclic ureas, 1-
alkyl- and l-alkenylazacyclo-alkanone derivatives (Lee et al.,
Critical Reviews in Therapeutic Drug Carrier Systems, 1991,

page 92); and non-steroidal anti-inflammatory agents such as
10 diclofenac sodium, indomethacin and phenylbutazone (Yamashita

et al., J. Pharm. Pharmacol., 1987, 39, 621-626).

Agents that enhance uptake of oligonucleotides at the cellular
level may also be added to the pharmaceutical and other
compositions of the present invention. For example, cationic
15 1lipids, such as lipofectin (Junichi et al, U.S. Pat. No.
5,705,188), cationic glycerol derivatives,' and polycationic
molecules, such as polylysine (Lollo et al., PCT Application

WO 97/30731), are also known to enhance the cellular uptake of

oligonucleotides.

20 Other agents may be utilized to enhance the penetration of the
administered nucleic acids, including glycols such as ethylene
glycol and propylene glycol, pyrrols such as 2-pyrrol, azones,

and terpenes such as limonene and menthone. .

Other Components

25 The compositions of the present invention may additionally
contain other adjunct components conventionally found in
‘pharmaceutical compositions, at their art-established usage
levels. Thus, for example, the compositions may contain
additional, compatible, pharmaceutically-active materials such

30 as, for example, antipruritics, astringents, local anesthetics

‘or anti-inflammatory agents, or may contain additional



I 412433" Intron 4 ; 1 L412434LIntron 4 1101 4 ilailntron 4 110---- |
4124361 Intron 4 110 1412437Intron 4 110 1 412438! Intron 4 !':10 1 4124391
Intron 2 :10 f 14124401 CDS! :f 4124411CDS 1412442. 1 3 '-UTR 412443i 3
'-UTR 4124441 3 ' -UTR 1418899i 3' - UTR 2691 1 GCCAGAGCCTCTCTTGGAAT 2698
AAAAATAGCCAGAGCCTCTC 2703 1 TGICCAAAAATAGCCAGAGC 2708
LTGCTATGTCCAAAAATAGCC 2713- TCATTTGCTAITGTCCAAAAA 2718 | GAGTCTCATTTGCTATGTCC
2723 | AGTTTGAGICTCATTTGCTA, _ _ 2728 ; GAGGAAGITTGAGTCTCATT 2763 |
CTTCTGhEGEZEQAGT TG f21178 in CORGEGE@I LI TAGECHuCatiAg88various dosage

_LTTTCTTCAACCCICTGTGIT 2796, f. GGAGTGGCTTTCTTCAACCC,2849 |,
AGGAAGACARSGEARAABEG THRPS BHTRA ERFRC g5y Sption, such as

TOOCTRCPAACCAAGACYA. 1481 1 SATCLCAGT FOIATGERG, 280 CCAGRTGTTRRRRRACACE
1003 1 GAAAGCTCAAACTTGA 1783 | CCA GCTGTCCAGTCTAA 2267 1
GGTCACACECLCARCAAATEN PaBen InAAACATIGEANCTI TFCaPEAL 289 .| However, such

T g Tma%eriéggrrm%%n a%%gaLDshould not unduly interfere with the

biological activities of the components of the compositions of

the present invention. The formulations can be sterilized and,

if desired, mixed with auxiliary agents, e.g., lubricants,
preservatives, stabilizers, wetting agents, emulsifiers, salts
10 for influencing osmotic pressure, buffers, colorings,

flavorings and/or aromatic substances and the like which do

not deleteriously interact with the nucleic acid(s) of the

formulation.

Agueous suspensions may contain substances which increase the

15 viscosity of the suspension including, for example, sodium

carboxymethylcellulose, sorbitol and/or dextran. The

suspension may also contain stabilizers.

Certain embodiments of the invention provide pharmaceutical
compositions containing (a) one or more antisense compounds
20 and (b)) one or more other chemotherapeutic agents which
function by a non-antisense mechanism. Examples of such
chemotherapeutic agents include but are not limited to
daunorubicin, daunomycin, dactinomycin, doxorubicin,
epirubicin, idarubicin, esorubicin, bleomycin, mafosfamide,
25 ifosfamide, c¢ytosine arabinoside, Dbis-chloroethylnitrosurea,
busulfan, mitomycin C, actinomycin D, mithramycin, prednisone,
hydroxyprogésterone, testosterone, tamoxifen, dacarbazine,
procarbazine, hexamethylmelamine, pentamethylmelamine, mito-
xantrone, amsacrine, chlorambucil, methylcyclohexylnitrosurea,
30 nitrogen = mustards, melphalan, cyclophosphamide, 6-
mercaptopurine, 6-thioguanine, cytarabine, A5—azacytidine,
hydroxyurea, deoxycoformycin, 4-hydroxyperoxycyclophosphor-
amide, 5-fluorouracil (5-FU), 5-fluorodeoxyuridine (5-FUdJR),



| NHI B NO. 361 145 59; 146 281 147 *ND - i.e. not determined in the
experinment but was highly active in another assay. As shown in Table 1, SEQ
I D NOs 11-15, 17-20, 24, 26-34, 36- 57, 59, 61, 63-82, 84-86, 88, 95, 97,
99, 102, 103, 105, 107, 5 108, 122, 125, 127-140, 145, 146, 149, 151-154,
156, 159, 161- 165 denonstrated at |east 24%inhibition of human connective
tissue gromh factor expression in thpg-assay and are therefore preferred.
The target sites to which these preferred sequences are conplenmentary are
herei n yafiddeskde as "agfitve 10 &it@siciand are dheyief or e arphardieths) tes
for targeting by conpounds of the present invention. The antisense conpound
i s conpligHelasiyne t hehoropafdge ofVEnid)eot | HEsneRreNetETGF IsdqdiRean; | e.

i thin.th f ' - 1388- , _ - ,
4007 008, 1AM e RS, MR 000

ant i sentie: RNt d s TPl DEBNT aBgeW ideineriald w,armise oflehdk| B@hu@es of
2728-2797 of SEQ ID NO 10. Conpounds targeted to_these ranges denonstrate

at PeafiasRsithianid i THEYarY. | BANCE98 75, PP9, 1396-432846Begkogs ety
81, 8241152-4%4, 184nw@%d N.J. When used with the compounds of the
invention, such chemotherapeutic agents may be ‘used

individﬁally (e.g., 5-FU and oligonucleotide), sequentially
(e.g., 5-FU and oligonucleotide for a period of time followed
10 by MTX and oligonucleotide), or in combination with one or
more other such chemotherapeutic agents (e.g., 5-FU, MTX and
oligonucleotide, or 5-FU, radiotherapy and oligonucleotide).
Anti-inflammatory  drugs, including but not .limited to
nonsteroidal anti-inflammatory drugs and corticosteroids, and
15 antiviral drugs, including but not 1limited to ribivirin,
vidarabine, acyclovir and ganciclovir, may also be combined in
compositions of the invention. See, generally, The Merck
Manual of Diagnosis and Therapy, 15th Ed., Berkow et al.,
eds., 1987, Rahway, N.J., pages 2499-2506 and 46-49,
20 respectively). Other non-antisense chemotherapeutic agents are
also within the scope of this invention. Two or more combined
compounds may be used together or sequentially. In another
related embodiment, compositions of the invention may contain
one or more antisense compounds, particularly
25 oligonucleotides, targeted to a first nucleic acid and one or
more additional antisense compounds targeted to a second
nucleic acid target. Numerous examples of antisense compounds

are known in the art. Two or more combined compounds may be

used together or sequentially.

30 The antisense compounds used in accordance with this invention
may be conveniently and routinely made through the well-known
technique of solid phase synthesis. Equipment for such

synthesis is sold by several vendors including, for example,



20 165). Certain target sites listed in Table 1 also denobnstrate -107- at
| east 50% inhibition (i.e. SEQ ID NGs: 12, 20, 33, 34, 76, 107, 129, 132,
134, 136, and 146). In certain enbodi nents the anti sense conpound is
conplementary within the range of nucleotides 553-611, 1394-1423,

1469- 1508, 5 1559-1605, 1659-1689 or 2100-2129. Conpounds targeted therein
denonstrate at |east 60%inhibition ¢Ple. SEQ ID NGs: 27, 38, 43, 50, 52,
54, 55, 77, 79, and 86). Certain target sites listed in Table 1 also
denonstagile &l beasys669e i nhbbtekowilly:, e.ca3H@ )D NGBy 88heblmebis &br 69,
73, 125, 139 and 161). 10 The anti sense conpound is al so conpl enentary

Wi t hi n 458 r afgBEBEShECI d8iaWdes 1890-tD3. athmddyds @edyetenat her eiox

denonst.r i % 4.0 hitdon.(i. I h&?i 4Q):...Certain

t ar get as:l‘?%{rﬁt:llgfegi ‘i%Q’Taébﬂ?gel%éa#'soIgen%ns?rggtle%t eagtg %%l %)ﬁlmﬁ‘ﬁ%%n
(i.e. SEQHMINGEE 280 30,pdepasd, 5611idoniB8ledlBleand &88h. Oae tan@ef site
listed Ln Table 1 .al so denopstrates east 80% inhibition (i.e. SEQID
NQg'44Pholsﬁ%9§ﬂt§lﬁa§r?§ocﬁqﬁ£ﬁtléfyjt%%éi%tﬁaqlﬁﬁsoi tion is achi eved when
the anti sense conmpound is delivered to HuVec cells at a concentration of
S0NM  TheMiitt P &nd €adSmplchih RO PG eftheaCihvdi i & eater shamndde i stieri cal
ASO | ead sequence, SEQ ID No. 15 (ISIS 124238), were identified in both
exoni c VAdd 9 Mre Befuéncdyde BEHd SEHsone@nRAid: eenonofi hdohipghicplact i ve

equen . SEQ L D 128,30, 39, 40, .45 5 8, '1 r ompl et ed
(See DEERAERr Sopy JRE iR veFor boltyis Mssihed feq 4L Bl FuEV TR
previ ousky desitgredied ofi gomicdene deslandlSEQ IThdocohfdupldsl SA41923,
sequence CCITCCCTGA A TCCTCC) is.the negative control. -108- NMaterials
e RS LTy | s BB no AP R TS o S (Tt PEL | o

50 nM benbuwaseUaBEbLEak el rendnithat ind1 &allss ( HiYESIuvsi Barkipalast i n
medi ated transfection.. HUVEC cells 5 from Cascade Bi ol ogics (Portland, OR)

mai nt aPFHeBlKAUKNEEI $h 2DTPEUH endft E@TWEHNRIEG Sekipe<Pmes h sappbeaent
f Bi i ted i -wel | t 5,00 ||
S L R e

well a ated overnrght a Ccin e presen ol 5%
f ol | owfangndbeyt 1 dves medi arm wess iaspirrat dch angdtakpl, acddswici bu@iphevandpdr

%Bg -nEM 1 (Invitrqgen) contai,ning Q.i %%Li of ect am ne 2000. %&vitrogen)
D B | | e DR A RO B AR | Cha urgaCRr er 4
hour s, tHd€p# & 5864 €Lbh 08 £ ME¥EHN @pakEX iangaddialod r&sd/ cMEd&Hé%BgQ% 2 |

in

suppl enmented with Low Serum G owt h Suppl enent and incubated at 1
t he prasfaidentg Soxmapatppner imslafievoubst areapproxilimised 80% con¥l uence,

th hed yith hat f i RNA
oUr i FEAT1 on BFTh tha” OPR688 ANeasy REL P AGTCE REALGL Rhs NBHATH ClP by

quant i, &2ve Yeal t5 B4 pol y8er ase, 64di, 83react isQrEgRBRGR) 29, 91 j Ter / Pr obe

S£8S YL BYRW AL GIEU 18 BEe00 ™ IZqhd Q0 BNy 5 go4,
5,227,170; 5,264,221; 5,356,633; 5,395,619; 5,416,016;
5,417,978; 5,462,854; 5,469, 854; 5,512,295; 5,527,528;
5,534,259; 5,543,152; 5,556,948; 5,580,575; and 5,595,756,

each of which is herein incorporated by reference.
25

Certain Indications

The specificity and sensitivity of antisense is also harnessed
by those of skill in the art for therapeutic uses. Antigense
oligonucleotides have been employed as therapeutic moieties in
30 the treatment of disease states in animals and man. Antisense

oligonucleotide drugs, including ribozymes, have been safely



Statistical Analysis Each sanple was anal yzed in duplicate, and verti cal
bars represent the spread between the two neasurenents. 25 Results and

Di scussion O the approxinmately 150 novel sequences per target synthesized
and evaluated for activity against CTGF in cell-culture, the new CTGF

ol i gonucl eotides (SEQ I D NGs: 28, 30, 39, 40, 45, 52, 56, 78, 125, and 166)
show excel I ent 30 inhibition of human9€FG- nRNA expressi on. The highly
active oligonucleotides identified are provided in Figure 7. -109- A
nunber aidnewfentiowily (fdmiHescdked 80d hinamzd @xdnhameFbglr eslihidamand 3)
ol i gonucl eot i des surgrisingly are significantly nore active, than the

hi sjtoyitc@la]p? efitGusPye8ene Ked%rkﬂﬁFd(ﬂ}hdszlti ne udNg | &F S22byshed Shafe
ef fici eCyyHudddsSeass égz;g\sé' {g\iaj?ﬁ@_n%hb:??ﬂéﬂ%é' kbR ghekt %&%Q%@

targeting introns. (Figure ) . Isting of these exonic nucleotide
sequendss corf pyevededoi beFiupafal7Bin trJhemenp tOgnwWSs dotr \t&remiinesanse

ol i gonugl eot.i.des were confirned in dose resp e .experinents in HUVEC cells
st g 5 (e T Hokh SRS IS LIRS - SaR oY VEhEiH Bl of Anal ysi s of
Connective Tissue Gowh Factor Protein Levels Western blot analysis

(i mmunabl otefbal ySictbddEmeits i ¢ etk lwsitlihrst prdatdesetdhodstheg! Isk are
harvested 16-20 hours after oligonucleotide treatnment, washed once with
PBS, st<Setded i TLeRAFR BEf FORALOP™M BSRITI2tD| Ve f SKPSefPhaRe 9 fand

| oaded -g@ra 1@gg§g§thg§%g 3 age gu 1 vaur 1
transferred to nmenbrané o?hﬁgg%%fn %Io%t?ﬁé%ﬁr prébrléﬁgg%% §SF¥%F§&d
ant i bowprigiyr dercddides commeat i wehersbuetlge onbhcéact er birsassed pruistta tz,

i ol |l ed f | | bel ed d ti body_di d i nst
h pr PRRPY ant RS g cfathn i, ¢TeTE 0l PEREPHE ng BTPH OSBRI IACEN4
( Mol eciiyal offgnasatSer SuBvy alpg cGdldsf . u. 254 TSk Exambe ddr1 CEehmun

Antisense O igonucleotide Pilot Muse Toxicol ogy Study Study Objective 5
The purp8Belof 4His pePot (BdxPeoPlgy By 208 1Hibval/datrthigeT-C.,

0L rENSoK Cenipo g LISt pabopLual botse phertgRot TR el

NO 39):,Y412285 (ISEQIdELANGT €@k tramehtA18399 JBEQ Adx NO; 14663 ) : 2010ethods
15 Chintalapudi M.R., et al., Carcinogenesis. 2008 Apr;29(4) :696-
703. Epub 2008 Jan 22; Munemasa S., et al. Br J Haematol. 2007
Oct;139(1):41-50; Shimo T., et al. J Bone Miner Res. 2006
Jul;21(7):1045-59; and Yang F., et al. Cancer Res. 2005 OQct

1;65(19):8887-395.)

20 In one embodiment of the invention the method comprises
treating a disease or condition, wherein the disease or
disorder is a fibrotic disease. In one embodiment of the
method of the invention, the fibrotic disease is hypertrophic
scarring, keloids, skin scarring, liver fibrosis, pulmonary

25 fibrosis, renal fibrosis, cardiac fibrosis, or restenosis.

In another embodiment of the invention, the method further
comprises treating the above-mentioned disease or condition,
wherein the disease or disorder is jéint fibrosis (including
frozen shoulder syndrome, tendon and peripheral nerve damage) ,
30 spinal cord damage, coronary bypass, abdominal and peritoneal
adhesions (including endometriosis, uterine leiomyomata and

fibroids), radial keratotomy and photorefractive keratectomy,



Mal e BALB/c mi ce (approximately 8 weeks ol d) weighing approxi mately 25
grans were fed a normal |ab chow diet throughout the study. The mce were
dosed subcut aneously (SQ 15 twice per week with 25 or 50 ng/kg anti sense
ol i gonucl eoti des for 4 weeks (n=6). The follow ng endpoi nts were neasured:
Weekl y Body Weights; Blood Plasma Chem stries at 4 weeks; Organ
wei ght, Body wei ght at necropsy; and-28-H&E stain of Liver and Ki dney.
Results Results follow ng 4 weeks anti sense oligonucl eotide 25 412295 ( SEQ
D NO AdDirgd] arduibechidénenshedny s ddvidasimgiidddd 25 uridigs ofirbOEam/ kg

| SIS 412294 (SEQ ID NO 39), ISIS|1SIS 418899 (SEQ ID NO 166) indicate

di f f er iSEPRR Hhi F12R8EeS) 1 riorndee adhes g r SUBY [EER [ NgEsUpIGE Rke.
These iqgl .rmg . Pl asma al ani ne am notranferease (ALT) and aspartate 30
am notransterase (AST) levels follow ng 4 weeks of treatment wth 25 ng/ kg
or 50 ng/ kg of ISIS 412294 (SEQ ID NO 39) or ISIS 412295 (SEQ I D NO 40),
or witHRRmpher obmbSiEndi 8809 CBEQ i ad®iochbd)]lsmerereviear at methed

l evel s in the.saline (vehicle) control,, however .m ce.dosed with 50 kg of
5D R A NP A by L ghaRPER et RERAIS) Pohcr Sot edeHEH ASPF R ol s
above hkeilvalguesi®bsarvedigjrdhe pont hekdgr evRrlcsae Rigikes 28mpRds28) -
5This was a suprising result that was not predicted in previous studies or
by t hea€8inigiead ngsshps. the) sHpIgRt gdin ABPURRe BD MMIRPWIP 295 t ABat ed
group : S grRif i . tha .0 gal ;6 .t 0l _ 10gr oup
(soe Fog S 00r oM B T B eREPsS R I T P B B a
many updesiecabie ttdsisc@ ggiovalh cleartant efd 3R )cSirastIBEQUIR) & 480 (&S| Bo

41%)295)chereby reduce scarring from wound healing in the subject. The

say subject may include a human or a non-human animal.

The formulation of therapeutic compositions and »their
subsequent administration is believed to be within the skill
of those in the art. Dosing is dependent on severity and
15 responsiveness of the disease state to be treated, with the
course of treatment lasting from several days to several
months, or until a cure is effected or a diminution of the
disease state 1is achieved. Optimal dosing schedules can be
calculated from measurements of drug accumulation in the body
20 of the patient. Persons of ordinary skill can easily determine
optimum dosages, dosing methodologies and repetition rates.
Optimum dosages may vary depending. on the relative potency of
individual oligonucleotides, and can generally be estimated
based on ECsps found to be effective in in vitro and in vivo
25 animal models. In general, dosage is from 0.0l ug to 100 g per
kg of body weight, and may be given once or more daily,
weekly, monthly or yearly, or even once every 2 to 20 years.
Persons of ordinary skill in the art can easily estimate
repetition rates for dosing based on measured residence times
30 and concentrations of the drug in bodily fluids or tissues.
Following successful treatment, it may be desirable to have
the patient undergo maintenance therapy to prevent the

recurrence of the disease state, wherein the oligonucleotide



15 and SEQ ID NO 166 (ISI'S 418899). This result was entirely unexpected,
and was not predicted by the cell culture behavior of these oligonucleotide
sequences. 20 Exanple 11: Effect of a Rat CTGF Antisense O igonucl eotide
(SEQ I D NG 163) on Col | agen and CTGF nRNA Expression in Wunded Rats

bj ective 25 CTGF antisense oligonucleotide SEQ ID NO 163 (1SIS 412442) was
used to examne the ability of a CTG-9d4nti sense ol igonucl eotide to reduce
expression both of CTG- and Col | A2 (a biomarker of scarring) in a rat

ani mal dehmehigearblndn i is taHdnsNSRHAd Joncd 8t | #eohas. an identd cal
chem cal 30 structure as SEQ ID NO 39 (ISI'S 412294), however the sequence

has beek)¢odi PeEdkg| PEhPPEYt webehto098E8npEi REKEadRitly . t §O ORCSCRUCTIRNA
sequen ;412- Wounding Four full-thickness 0.8 centimeter biopsy punches
were introduced into the backs of 10 week ol d hairless rats (day 1 of
study), two on each side of the spinal md-line. The wounds 5 were |eft
open, biit dneshed venbodimsdrer i bé adclasiveehahdage.théntmsensé@ further

A i gonucl eot.i de Dosing, The two biopsy sites .on the rjght side of the _animal
ver 8 t R SR r BOOhT HRPI PYRPER TORECCRER TS Rt U i nGEPBo g @ed0 on

Days lwound, hahdiAg, POpiei 0PSKodhdaeindiering Oisl.thaDirdy 0Rt0.d Whung

anti sense oligonucleotide. Biopsy sites on the left side of the aninmal were
t r eat edslatedefrem | fhai oopRosemstis timof @f sskimebpPBBrgeTheuagiialls were
sacri f i, t-biopsy. Atotal volunme of 200 41 of antisense 15

oIigond%ﬁggﬁgﬁgpﬁg%gﬁgﬂﬁﬁg delivered to each punch biopsy site. This 200 41
vol ume was divided into four 50 41 aliquots which were injected around the

wound' §npecepheip, anbagpmertant etlye(.dbream i 0 roamdes t hetlhelds, obifght ,

to and bot.t om si des af .the wound. 20, Sanple Harvest/Sacrifice On the
Lol PREeRabE " Sho vl o E08hT f9 1 o B e CeiTiD BRCb T POSM t he

cent er pahrinBecweddd VAT o itahnd t b Gk CTRPEOBSY PURGEnt 89 . TRYA was
extracted fromthese 25 sanples using standard procedures. RT-PCR nRNA
anal ysF§réfinat eiveRingrten| | PRewatn@eyidiaed it ngiche oft asléier dabavee

met hodaLgyohl dake, AaaLysis A RN ARULARA, NOUSCKESPLL8har ;s
nor mal I zat1 on gene. esul'ts .
at risk for one of the above mentioned disorders. In certain

15 embodiments, the individual has been identified as in need of
therapy. In certain embodiments the invention provides methods

for prophylactically reducing CTGF expression in an

individual.

Certain embodiments include treating an individual in need
"0 thereof by administering to an individual a therapeutically

effective amount of an antisense compound targeted to a CTGF

nucleic acid.

In one embodiment, administration of a therapeutically
effective amount of an antisense compound targeted to a CTGF
25 nucleic acid is accompanied by monitoring of CTGF levels in
the serum of an individual, to determine an individual’s
response to administration of the antisense compound. An
individual’s response to administration of the antisense
compound is used by a physician to determine the amount and

30 duration of therapeutic intervention.



Treatnment of the rats at all doses resulted in a statistically significant
reduction in both CTGF and CO11A2 nRNA expression (see Figure 11). These
results clearly denonstrate that inhibition of CTG- expression with a 2' MOE
nodi fied anti sense -113- oligonucleotide wll decrease the deposition of
collagen in skin, which will result in a reduction in the severity of skin
scar formation. 5 Exanple 12: A Singtg5Pose |ntra-Dernmal Pharnacokinetic
Study of CTGF Antisense Aigonucleotide in Rabbits Study Objective 10 The
pur poserdf ohidi SepPaamenk] nefdn rsitdtha d b abli tah s dn iedeldeat eotiBound
concentration of a CTGE anti sense oligonucleotide (SEQ ID NG 39, ISIS
412294)ta%5g9tAshi EOSRI FTHF diUdkeicht 26 Resesubbaqdentr aBiGtiqhgpE CTGF

intra-%gé%gaé i i O, dlay. of nt hee st HAY I i mal s
wer e dos |Sn§’tlrr8§?§5@¢(r)r‘{a}1 l%&(%ﬁ t[?@'agés]? ’ng?g' 1?()%’ u{oi niESebt?gh gF’C%@:F

ant i sers®e d10 gonbicl 8011 86, SEQ,I DNDBI99%, aoeonac e |def iofedObpyanty (5 ng
total dose)._The aninmals were_dosed with fhe antisense, 20 ol ] onu%I eot i de

in 2 s (A tAREFRIV2bRCFhe OB RS MTRAHREN Lo RIS 1 1 OF t AE
rabbi t shesfeudeconim et fetias E9SEI bedrstuidialidl o destedt g6l ah was

injected down towards the base of the aninmal's body. On days 1, 3,

t he rabBbiaheings elreld hagdgede anf CREFT alsl magisciness Pyl. D chapdacd R8sbi opsi es
were o i ned e centered over. rigi i nject] Sj d_the other
verti ch)?y B (Jl\)/v%’paglel 61.0% cjr‘/r‘iL a%o%?‘?. He %%1 eggweérog&s n%ﬁ]pﬁ?ag%%ﬁ%hd

st or edadtnini82Caphioar 6 analysis Ghdirera | senpeuad gonuekasksdetdeug

| evel s. Results represent the nean antisense oligonucleotide | evels 30 from

bdth bPEEErES &Y the +RAFEated t4%re. 2ResdlPts 3and tonctasi ¥ Syni BPcant
level sgef e anfisemsegs| i ganuolsed deRr eoPr §sedhgd deFidled a5t adgY 14

after intradermal dosing (see .
two of these values. In some embodiments, administration of a

CTGF antisense compound decreases the measure by at least 15,
20, 25, 30, 35, 40, 45, 50, 55, 60, 65, 70, 75, 80, 85, 90, 95

15 or 99%, or a range defined by any two of these values.

In certain embodiments pharmaceutical composition comprising
an antisense - compound targeted to CTGF is used for the
preparation of a medicament for treating a patient suffering

or susceptible to any one of the above-mentioned disorders.

20
Certain Combination Therapies

In certain embodiments, one or more pharmaceutical
compositions of the present invention are co-administered with
one Oor more other pharmaceutical agents. In certain
25 embodiments, such one or more other pharmaceutical agents are
designed to treat the same disease or condition as the one or
more pharmaceutical compositions of the present invention. In
certain embodiments, such one or more other pharmaceutical
agents are designed to treat a different disease or condition
30 as the one or more pharmaceutical compositions of the present

invention. In certain embodiments, such one or more other



-14- Figure 12). Therapeutic concentrations of drug are between 1 and 100
ug/gramtissues. These results denonstrated that for the first tinme there
is a prolonged residence tine of a 2' MOE anti sense ol igonucl eotide with
this chem cal configuration in 5 skin, and these results clearly show the

t herapeutic potential of this class of conpound in skin. EXAMPLE 13: Genone
search 10 The potential for SEQ ID Ne¥89 to i nduce unwanted anti sense
effects that could translate into "off-target” toxicity was assessed by

conduct gt SEX L Of ddun timrgenE gldbase fekatequanceadakat-dmve
conpl ete or partial honology or 15 conplinentarity with the SEQ I D NO 39

nucl eoté¢fitecequhcenea esnprerensPiernaeeehl ¢fl pisnrased nfan INA Hequence

dat aba co o evalu th t coppri QID
NG 39 ﬁgé% su%figﬁgﬁ%gﬁ%%blogg mg%%tgﬁg k%%&%ﬁg% aﬁ%ﬁy g?&%ungg ggﬁggs‘such
t hat umyetrestanticanseomposi beons nhifbi ttos ypaesentt Y nvemitd dre &xer ced
agai_nst expressi on of human gene products other than the target CITGF

(coRne @GRS LEHRE gFdlh FRCERRY AP TIR&GSMF GaTduBEenbs 159 ardd®t effect s.

The se SR | etk goreeniyg {101 hogphego h§ﬁ9&'@@&€§cé9”%§€n@5 f rgm 20
nucl eotides (i.e., the full Iength of SEQ I'D NO 39 down to 12 nucl eoti des.
No of f -cesrtgein sémeedimentslet @needot nmolre  braxmagdiecad t hoppesigionslg

bases of nol ogy with,SEQ | D NO.39. The co e b f off-target
o tos WG IS, DB D heRELoP el BaChS (Tt PTe 1RSI i POBATBESHRy oo
consequerhital offet angRinasteybly ia% Nthenvl sambr eeilé.basm horekagies wth
SE&%ID NGO 39 were indentified. One of these . is within the,intron of _ the
LRAAD GBREAipshtsns Q@ Ofpi RaFey RAGSEEUSHCadf FABRPPF Ahsersptof - tis.

bef or e .t e ARNA RJchiries idhd NEnEYbEPLRSE diherSi §ia Bhadii £ Of aSEQLLD
NG 39. "For this reason, SEQ ID NO 39 Is not expected to affect LRFN2

expr essiren.adiigritstemadheat 1 Ailffsr emonot byges dne dexdatied enbodhmenter - gene

spacer regions. |nter-gene , s
P oneg or = more armaceutical compositions of the present

invention and one or more other pharmaceutical agents are
15 prepared together in a single formulation. In certain
embodiments, one or more pharmaceutical compositions of the

present invention and one or more other pharmaceutical agents

are prepared separately.

In certain embodiments, pharmaceutical agents that may be co-
20 administered with a pharmaceutical composition of the present
invention include a second therapeutic agent. In certain such
embodiments, pharmaceutical agents that may be co-administered
with a pharmaceutical composition of the present invention
include, but are not limited to second therapeutic agent. In
25 certain such embodiments, the second therapeutic agent is
administered prior to administration of a pharmaceutical
composition of the present invention. In certain such
embodiments, the second therapeutic. agent is administered
following administration of a pharmaceutical composition of
30 the present invention. In certain such embodiments the second
therapeutic agent is administered at the same time as a
pharmaceutical composition of the present invention. In

certain such embodiments the dose of a co-administered second



5 spacers are generally not transcribed but exist as doubl e-stranded DNA in
the nucl ear conpartnent, separate fromthe site of action of SEQ I D NO: 39.
Hence, there were no 17-base honol ogi es of concern. 10 Anong the 16-base,
15- base and 14- base honvol ogi es found, only one was |ocated within a known
or suspected transcript (i.e., FRVD5, which encodes a |lipid biosynthesis
transferase active in the liver). Hov@¥er, the 14-base SEQ I D NGO 39

honol ogy with an nRNA sense transcript woul d not be conducive to antisense
15 actipddppddut@c Ryehidi Zat | ohe Wil OBky BRepaSsdd! ehdt amma omeof the
SEQ I D NO 39 sequence was conpl enmentary, not honol ogous, to MRNA

t r anscEdB IdEFRsRek) 1 Thae eFeEeNASEOPIRGLES 99N thHahf ?@@Enﬂﬁﬁz@r ed

transcrliple Allpot her, d6 pase, LT ougBokdsbase NRml ogies caif esgonded to

i ntron§-or S nt ev: géne spacérs w no overl appi ng transcripts,
pr edi clagkhitrianseddtsecsn@xphesapdustquenentt ags. 1dher e there trive 18okase
honol ogi es. Any transcripts based on only 12- #Cl eotide hono shorter

|
wolf d prédenoudd e MslATER Y tinf Ror 3 a?@%%ap%%b%ragg% PRE
bi ndi ngdﬁﬁnﬁs%%r@@s%l%%em | genued ot des | dk eerdfsA 1k NS 3%haM &bskt s£i gt ended

target. Therefore, 12-base and shorter honol ogi es do not present a
si gni flcoaaﬁmpmemelrald fagcaid - thegepeah@f:s@m@@tacw Vgg:yater THea®f 6h€, the

h b h d h
humen SR ok aas FeaLh aheued. thal, SER RS0 MRHA heseaPhahdeor e

off-taag@htefﬂggctaamlméﬂ;@redE&aasnlee 14: A Phase 1 Si ngI e- Dose | ntra-Dermal
Cinical Study to Assess the Safety and Tolerability of a CTG- Antisense

A i gonucl eotide, (SEQ | D, NO 39 t udy obj.ecti,ves he hu CTGE_anti.sense
ol |(gonEEI cOET BRI BEG P iPeRRE %1 S|‘§’€No cor 5’)1%9 s I’llng ePed®E598Fx

pati entgp bﬁuhat Landecesl gesi e S0e0mi s obakedeSBY as PaFdt OfompBhage 1
study protocol to assess the safety and tolerability of a single dose of 10

drug. fReshl tgaNo @dv@dgenéﬁéﬁaglm eof e[ cEOBPABRABh AL OER itA] edRi on
t 2 t | duat
The rgﬁ?géggi ﬁ s F??tgay ey indla QEQP khﬁﬂ'ngF§§2%§¥%é€ ugation,

The adv wer e reporte N appr oxi mat
subj eci@mahiataeyvegi thel ddedstofcd mp@mml 41ohe, claanagaﬁenwsa:mt eﬂfentserum

chem stry, hematol o urinal yS| t al ns, physica exams, and
cérpl eként O%rvat?’%o ohcl u&h@ns cﬂ’lea‘é’m‘ﬁl ’? té%‘?lgn 51est
ant i Setgl%@ré’;:aéQQﬂé'C'e%Q@c@% ath&0Sas AN ddi PRtEdok0 B V‘éffé@téh%ﬂ heﬁapeut ic

range 1s we tolerated in humans, denonstrating the safety of this
conpouwrainRGufids wheat Iadgllglla-lsrteg@a} ralgpe. In other embodiments, the

co-administration results 1in therapeutic effects that are
supra-additive of the effects of the compounds when
20 administered alone. In some embodiments, the first compound
is an antisense compound. In some embodiments, the second

compound is an antisense compound.

This invention is illustrated in the Experimental Details
25 Section which follows. This section is set forth to aid in an
understanding of the invention but is not intended to, and
should not be construed to limit in any way the invention as

set forth in the claims which follow thereafter.



EXAMPLE 15: Antisense digoncul eotide SEQ ID NO 39 Drug Levels in Human
Skin Followi ng Intra-dermal Dosing 30 Skin drug levels were evaluated in a
cohort of patients in an initial clinical study, where 5 patients each
received 40 ng of the antisense oligonucleotide (ASO (adm nistered as 10
equal doses of 4 ng each). Skin biopsies were obtained 21 days -117-

foll owi ng the single-dose adm nistratP®n of the ASO on Day 1, at the site
of the simulated surgical wound (drawn |line on skin as a reference for
dosi ng gxempiedns). The punch biopsy consisted of a 4-mmcylindrical core of
ti ssue sanple. Levels 5 of the ASO were determned using capillary

el ectrophoresi s and_f] uorescently-| abel,ed sequence-specific probes and were
o5 pORAEEE (1 {1 bl PTG And ROTARARE SO ARRS he- ASO
drug are antici pated to be between 1 and 100 fig/gramtissues. 10 These

resul t spdenopstead ed st hafe ffQimddecdigSindd NMBnt Reke 18,6 prakbengedyr @y dence
time of a 2' MOE anti sense oligonucleotide with this chem cal configuration

i n hunmexpsidss iaft eof | GTEEdordleigdmaiidst rean ope asgtedesial resufesivl @arly

show t he 15 .therapeutic potential.of_this class of. c u D in.

ool CETE e N PHaC G bt RS 2 S DoTINES bR, WPt hLiG B BEY BN | e
d i ni calvaEhfaiiacyradt SeteeycShudyeatiobEQ (1D NO ABRe2-a Redacicng tSeay
Severity in Subjects Undergoing an El ectjve Abdom nopl asty This study is a
r andoniC2dd eCF3 @B e- HRPAFSURI t hVA: sUBFRTRLO coltt Dl eRSEGRF ey AF GRS

ef fi cagy and gaf e&:ﬁoﬁ&t%? cApAH e eyl k gPBYEl £01 1 6 SELL Y DY 39

(i.e. the drug product). The drug product is adm ni stered adj acent to both
si des efret heudbdoeilnoptastgingci sd ortha a viemdoadel mahsitajusttiomss s isgbj ect s
un rgoi%% an.ehgctive abg%ghnoplasgﬁ.ngo A §ection 9f H@e abdom nQ gasty

i mcd si GRVBR & Brer si €% & i AFFHE™ “Pust ‘Faber al T8 th&%plivi ¢ "A&Sr, is
tr eat edevhhblefligspr @didisdd,pl @geborlafikeratheeswegilcatypesi $heluds,
closed. -118- The study duration is approximately 24 weeks. _Subjects

recei vVBUEhBTEpAGH noidt Y bR DHPE2 FELLSwedtaRA Bl h of 2RRePELBFLYr oduct
and plagghe eyeEga 10 week period. Scar observation and assessment are

perfornmed every 4 weeks up to week 12, and 5 again at week 24. Efficacy is
determ ned by ratings of each matched pair of i ncisions.

15 Example 2: In vitro testing of antisense oligonucleotides

Described herein are methods for treatment of cells with
antisense oligonucleotides, which can be modified

appropriately for treatment with other antisense compounds.

In general, cells are treated with antisense oligonucleotides
20 when the cells reach approximately 60-80% confluency 1in

culture.

One reagent commonly used to introduce antisense
oligonucleotides into cultured cells includes the cationic
lipid transfection reagent LIPOFECTIN® (Invitrogen, Carlsbad,
25 CA). Antisense oligonucleotides are mixed with LIPOFECTIN® in
OPTI-MEM® 1 (Invitrogen, Carlsbad, CA) to achieve the desired
final <concentration of antisense oligonucleotide and a
LIPOFECTIN® concentration that typically ranges 2 to 12 ng/mL

per 100 nM antisense oligonucleotide.



10 Efficacy is evaluated at weeks 12 and 24 foll ow ng the abdom nopl asty
surgery using the followi ng two nethods of rating severity of incisional
scars: Expert panel assessnent of blinded photographs using visual anal og
scal e (VAS); 15l nvestigator Scar Assessnment Scal e Subject Scar Assessnent
Scale; SEQID NO 39 is efficacious by these criteria. 20 Exanple 17: A
Phase 2 Random zed, Doubl e-blind, WtHPn-subject Controlled dinica

Ef ficacy and Safety Study of SEQ /D NO 39 in Reducing Skin Scarring in

Subj ectandfiter geeagean H=mwlive RemrzidureofadbilahsScand ghesididotd dasom
Prior Breast Reductiogn 25 _or Mastopexy Surg§§¥% This study is a random zed,

doubl e-BHi%d, CW ERFRdsubdde cotididssy st CEANEYERg diivddapasiy
saf et %1@% ant hgense %@}%fcé eot @E@ 39:(d . e , . 30
pr odugt%rl e dr ugt%?bducﬁ%{lls adm nié%fe?oe toé(ltpﬁjé\%rredil(asi SIS%%Ian gffl%e

revi sed.INCGEEITAMENRES | onirscarGPYI-aMEN® r adkr nakedugedt i ossruA seatddimunof
ei t her %%fe of the nedj al %ﬁr ion of the revised . breast wound/scar i
lsba

t r eat ed WEHF RS pr o i aceb®) af & t REEFTYR cal HHfici siFGF e

cl osed.corckl¥radd dro 40 oxubj eghn 1@k@ skeCr Ul 8doniia sbltiigiest udwundrhe st udy
duration is approxi mately 24 weeks. The subjects receive the scar revisions
on Day LIPOFGIQTRNEHERy aphgeBrsatépnandhat ademd mldasi hgneesr a 10 wadék

peri od r sernyat i e I rfornmed every 4 weeks up to
week 15?§gﬁbE%géﬁgwa%hﬁég%qgfﬁi% %ﬁqég%ﬁgégfgﬁgedeternined by ratings each
mat ched pair of 10 incisions. Efficacy is evaluated at weeks 12 and 24

fol | owCrd lsedrs? ohreé&téefie windh ahnipis¢noams odfigbhecheeastiaseduet rontsaar

us%pg %gghggghOdéegﬁsragggg §§¥?Egi¥y°fh£9%E§L88a'1%93£S:hours after
antisense oligonucleotide treatment, at which time RNA or
protein levels of target nucleic acids are measured by methods
known in the art and described herein. In general, when
treatments are performed in multiple replicates, the data are

15 presented as the average of the replicate treatments.

The concentration of antisense oligonucleotide used varies
from cell line to cell line. Methods to determine the optimal
antisense oligonucleotide concentration for a particular cell
line are well known in the art. Antisense oligonucleotides are

20 typically used at concentrations ranging from 1 nM to 300 nM.

EXAMPLE 3: RNA Isolation

RNA analysis can be performed on total cellular RNA or
poly (A) + MRNA. Methods of RNA isolation are well known in fhe
25 art. RNA is prepared using methods well known in the art, for
example, using the TRIZOL® Reagent (Invitrogen, Carlsbad, CA)

according to the manufacturer’s recommended protocols.



Expert panel assessnent of blinded photographs using visual anal og scale
(VAS); 15l nvestigator Scar Assessnent Scal e Subject Scar Assessnent Scal e
SEQ ID NO 39 is efficacious by these criteria. 20 -120- Wat is clai ned
is: 1. A conpound which conprises a nodified oligonucleotide consisting. of
12-30 linked nucl eosi des, at |east a 12 nucl eobase sequence portion of
which is present within 5 the regi ol el ected from nucl eoti des 718-751,
1388- 1423, 1457-1689, 2040-2069, 2120-2147, 2728-2797, 2267- 2301,

553- 61mxaAbdide 1423, A489y4588, oF55ImifiMitilhb9-0£680argdf0- 164813Nd or
1399-1423 of SEQ ID NO 9. 2. A conpound which conprises a nodifi-ed

ol i gon RRERASHOR onsi sting of 12-30 |inked nucl eosi des, at |least a 12
nucl eobase sequence portion of which is present within the nucl eobase

se uen I 3 5 52,
6. 7o rgpt et o ' DerERy By SRl it afls et Crudteif agith ot
ol i goniad aﬂsai&d:anslastmmerzx@ o f nkaegs nkcdwasineshedarA. ce'nsmowmm@armrl si ng

nucl eobase nucl eohase 39, .40, .43, which conprises a nodif
ol i%on a5 dé‘“’é’gqlé:astacféi | iL6WES SnuCPBos Pes TUERE 1 §é&§én g}Yof Whi%ch s

pr eseniyowicthii-a the segHen §§ssetcofn9rett|1 t'l@‘es%alﬁié%e 28na 38 r!ééct‘}.%’n S0,
1, 52, 56, 78, 125 and 1 . onmpound “of "cl ai m 4, wherein the

m)dl fi d@CH) ugoﬂnclmmtlet@mve semll-e‘alsnelmPCRkedRNBclmlmss 2581 Tee

compou % one ¢l ai_mg @@ﬁreln th
nDdiflg ?lgoﬁécleotl |sa5|ngpeggtrandéﬁroPOEXAAgleéguge Methods of
RNA isolation are well known in the art. Northern blot

"0 analysis is also routine in the art. Quantitative real-time
PCR can be conveniently accomplished using the commercially
available ABI PRISM® 7600, 7700, or 7900 Sequence Detection
System, available from PE-Applied Biosystems, Foster City, CA

and used according to manufacturer’'s instructions.

15

Example 5: Quantitative Real-Time PCR 2Analysis of Target RNA

Levels

Quantitation of target RNA levels may be accomplished by
quantitative real-time PCR using the ABI PRISM® 7600, 7700, or
Q.o 7900 Seguence Detection System (PE-Applied Biosystems, Foster
City, CA) according to manufacturer’s instructions. Methods

of quantitative real-time PCR are well known in the art.

Prior to real-time PCR, the isolated RNA is subjected to a
reverse transcriptase (RT) reaction, which produces
25 complementary DNA (CDNA) that is then used as the substrate
for the real-time PCR amplification. The RT and real-time PCR
reactions are performed sequentially in the same sample well.
RT and real-time PCR reagents are obtained from Invitrogen
(Carlsbad, cCa). RT, real-time-PCR reactions are carried out

30 by methods well known to those skilled in the art.



7. The conpound of any one of clains 1-5, wherein the
nodi fi edol i gonucl eot i dei sadoubl e-stranded 300l i gonucl eoti de. -121- 8. The
conmpound of any one of clains 1 to 7, wherein the nodified oligonucleotide
has a sequence which is 100% i dentical over its length to a portion of one
of the sequences set forth in SEQ ID NGs: 28, 30, 39, 40, 43, 544, 45, 50,

51, 52, 56, 78, 125 and 166. 9. The d&ipound of any one of clains 1 to 8,
wherein the nodified oligonucleotide conprises at |east one nodified

i nt er ngdmeosisle rvakagergetOquihe ie9@BOWME el HyMihaMheigbnpak Least one
modi fi ed 3i nternucl eosi del i nkagei saphosphot hi oat e i nternucl eosi de |inkage.
11. ThEEHRIGHRE oS E1%i Al therwidee eprefsiqe level of a gene whose

i ntern i i n es hot hi.Qate inte ' | i,nkages. 1512.
The coﬁboun Sgghangﬁ%neééﬁgggggh1l- ?ﬁﬂhéé%inéggikégg?ggnepﬁucfggsi%3
conpr i smend ifydinti edosadar .RNAS. ﬂ&&ngxnmmmmmREEN®LaKnm&ﬂtrmgeﬁfinﬁhbe "

e conmpound_of claim12,

nodi fi ed sugar, i s bi cyclic sugar. 14, T

whet ei oL SPagst Gle ¢Ye Dol £i EFPTEGER CBorkST | BEE & B2 ed- et RERyet hyl .
15. Theigenpeurd Oh,ankhdanfy of @ Al dArulhak ¥l Pi NG @ | RS PRBget,
tetrahydropyran nodified nucl eosi de wherein a téetrahydropyran ring replaces
t he fulbBAEsRlRKARY, -Ap2ser@ratelwonBotad oRNZ| dism tBanmtidrieidn eathgof the

at | eagipBRREERb" ARG OPYLAA TR LL S C 805LEE NS AR RIS Ur She.
Eugene, OR). Methods of RNA quantification by RIBOGREEN® are

10 taught in Jones, L.J., et al, (Analytical Biochemistry, 1998,
265, 368-374). A CYTOFLUOR® 4000 instrument (PE Applied

Biosystems) is used to measure RIBOGREEN® fluorescence.

Probes and primers are designed to hybridize to a CTGF nucleic
acid. Methods for designing real-time PCR probes and primers
15 are well known in the art, and may include the use of software

such as PRIMER EXPRESS® Software (Applied Biosystems, Foster

City, Ca).

Example 6: Analysis of Protein Levels

~J Antisense inhibition of CTGF nucleic acids can be assessed by
measuring CTGF protein levels. Protein levels of CTGF can be
evaluated or quantitated in a variety of ways well known in
the art, such as immunoprecipitation, Western blot analysis
(immunoblotting) as described in Example 9 below, enzyme-
25 linked immunosorbent assay (ELISA), quantitative protein
assays, protein activity assays (for example, caspase activity
assays), immunohistochemistry, immunocytochemistry or
fluorescence-activated cell sorting (FACS) . Antibodies
directed to a target can be identified and obtained from a
30 wvariety of sources, such as the MSRS catalog of antibodies

(Aerie Corporation, Birmingham, MI), or can be prepared via



S5wherein Bx is an optionally protected heterocyclic base noiety. 17. The
conpound of any one of clains 1-7, wherein at | east one nucl eoside
conprises a nodified nucl eobase. 18. The compound of claim 17
wherein the nodified 10nucl eobase is a 5 -nethylcytosine. 19. The conpound
of any one of clains 1-7, wherein the nodified oligonucl eotide conprises:
(a) agapsegnent consi stingoflinked deok§adrcl eosi des; 15(b) a 5 wi ng segnent
consisting of |inked nodified nucleosides; and (c) a 3' w ng segment

consi sté¢dgvaiciomkpd nodbéledanucbeospdeyclvhanei antth®ogyp egreniticn

positioned between the 5° 20 wi ng segnent and the 3' mnng iegnent and
wher ei MR FoNFiled kﬁ@&’FleoéPdetlﬁ\ﬁFt 4t ea@ﬁ‘%ﬁ&@égn’éﬁ? eonpr9sedhe

difi t ked
modi '?ﬁeos. n %%%:mérg)aﬁdgﬁ@ts@ﬂﬁ‘ﬁrﬁré Méf&ﬂagl{ J@afl%ﬁzg%é'ng d.ef.e .

deoxynuc W ng segnent consisting o

nucl eosi des; and 5(c) a 3' w ng segnent consisting of five |inked nodified
nucleosides; wherein the gap .segnent is positioned between the 5 w ng
segnent and the 3' wi ng segnent, wherein each nodified nucl eoside within

cach WA 0B Spnk O R g e o neach

I nt
Antisense compounds, for example, antisense oligonucleotides,
are tested in animals to assess their ability to inhibit
expression of CTGF and produce phenotypic changes. Testing may
be performed in normal animals, or in experimental disease
10 models. For administration to animals, antisense
oligonucleotides are = formulated in a pharmaceutically
acceptable diluent, such as phosphate-buffered saline.
Administration includes parenteral routes of administration,
such as intraperitoneal, intravenous, and subcutaneous.
15 Calculation of antisense oligonucleotide dosage and dosing
frequency is within the abilities of those skilled in the art,
and depends upon factors such as route of administration and
animal body weight. Following a period of treatment with
antisense oligonucleotides, RNA is isolated from liver tissue
9 and changes in CTGF nucleic acid expression are measured.
Changes in CTGF protein levels are also measured using the

methods described hereinabove in Example 6.

Example 8: Selection of Lead Human Connective Tissue Growth

25 Factors (CTGF) Antisense Oligonucleotides Candidate

Introduction

In accordance with the present invention, a series of
oligonucleotides were designed to target different regions of
the human connective tissue growth factor RNA, using published

30 sequences (GenBank accession number NM_001901.2, incorporated



21. The conmpound of any one of clains 1 to 20, wherein the nodified

ol i gonucl eoti de consists of 20 |inked nucl eosi des. 1522. The conpound of

any one of claims 1 to 21, wherein the nucl eobase sequence is the sequence

set forth in SEQ I D NO : 39. 23. The conmpound of any one.of clains 1 to

21, wherein the nucl eobase sequence is the sequence set forth in SEQID

20NQO 40. 24. The conpound of any oneldB-—clains 1 to 21, wherein the

nucl eobase sequence is the sequence set forth in SEQ ID NO 45. 25. The

conpoungrefiranyanesed chpi neok t @,21,anher@nBddle 2atties €obasensapeence i s

t he sequence set forth in SEQID NO 52. -124- 26, The conmpound of any one

of cl ait¥hs-0R X7 Ip 4L 4 MKV At 95l A1 Hds @55 8% i@ MOs 193 'sequence set

forth in SEQ ID NO 166. 27. Aconpositionwhi chconprisesanodified 5

ol i gonuygl:eot i e h egbase e of

whi oh Tens seqaRoe aat Pl h A T P, 00 80aG s, “aa,

45, 50anfslischze &&1@6hudIébEﬁdbﬂ66argetangabbthhamaﬂiczﬁmﬁa;ntronlc

ph maceuti cal |y acceptabl e carrier | uent., 28. The conpound of any of
mspacs Bt Gh o nﬁqperwaetoedafselgéqaeﬁeé FERGHREToTT nEAT IRy

W' thi nybhe rangenddisuie! gl dess (8ated 1388 M43 viAnB afabPnsantich) J.ﬁf SEQ

ID NO9 so long as a previously designed oligonucl eotide does not fall

wi t hi ncehé-ruagereisagie Thbl@@m@hﬁdtoﬂeal airm zhowrhetiei Aabhe rodi Aléd

ol i gon i i,ngl.e e ucl e ynd of

claim §§88 gg l%t ﬁ‘g%rjr'o%gllfl & ocfllgngenrﬁlc#g& e ng)ésiéajfSet %?e ?aéﬁggg 51

ol i gonpol epldl@detridedl. idTheecagonourdmplosady chea otealtaiads ‘Hhy o 8@gwher ein

t he 20nodi fi ed ollgonucleotlde consi sts of 20l i nked nuc] eosj des,

metthod°PBE1FRANEI PFnGlERSFedSMor? 'oraBnmBtdisAsid f%%u@@&%ﬂ%%ﬁf%%@%keﬁn a
cell O&naok%ééﬁuesi’%é:h @”prajxﬁfs 300n5§9EbEQOﬁQ? csi ! vaélﬁéé'feéﬁ\%g{ieéhe

conpound of any 25 one of clains 1 to under condi tions such
expr esswongsf cmnnbbtQVedEQmMmuqﬁamMﬂﬁaﬁunwm1¢B ilishi Blarded on both

sides (5’ and 3’ directions) by two- and five-nucleotides
“wings, ” respectively. The wings are composed of 27-
15 methoxyethyl (2" -MOE) nucleotides. The internucleoside
(backbone) linkages are phosphorothioate (P=S) throughout the
oligonuclegtide. All cystidine residuals are 5-methycytidines.
The compounds were analyzed for their effect on human
connective tissue growth factor mRNA levels by quantitative
20 real-time PCR as described in other examples herein. Data are
averages from two experiments. If present, "N.D." indicates
"no data".
TABLE 1

Inhibition of human. connective tissue growth factor mRNA levels by chimeric
. phosphorothioate oligonucleotides having 2’-MOE wings and a deoxy gap

) TARGET  pppgEr % SEQ ID
ISIS # REGION SESOID o1TE SEQUENCE INHIB 0.
7124173 CDS T 380 CCAGCTGCTTGGCGCAGACG % 35 0 11 !
;124189 cps 771003 GCCAGAAAGCTCAAACTTGA | B {37
5 3'-UTR 1783 | CCACAAGCTGTCCAGTCTAA 47 13
' 2267 | GGTCACACTCTCAACAAATA 47 14
o  AMACATGTAACTTTTGGTCA 53 15
GGGAAGAGTTGTTGTGTGAG 0 16

| AGGGTGGAGTCGCACTGGCT

412273

o v wvivwvuwivwvooe
: : : Ey

4 3 ' | ACGBAGGCGACGCGGACGGG o
412274 . CDS | GCCGACGGCCGGCCGGCTGE | B
412275  (CDS - | GGTGCACACGCCGATCTTGC
i | TCTTTGGCGGTGCACACGCC
_ j”GCACCATCTTTGGCGGTGCA‘”wm




33. A nethod of treating an ani nal
Wi th expression of connective 30tissue growh factor which conprises
an armount of the conpound of any one of

claims 1 to 31 effective to inhibit expression of connective tissue growh

adm ni stering

factor so as to thereby treat the aninal.
wherein the disease or condition is -dddperproliferative disorder.

nmet hod of claim 34, wherein the hyper-proliferative disorder
n the disease or disorderg

to

-125-

t he ani mal

36. The nethod of cl ai nTA38§T whgr&is

havi ng a di sease or condition associ at ed

534. The nethod of cl ai m 33,
35. The

is a cancer.
10i g8 i brotic

di sease. 15337 # The‘*Eﬁi’é’E“hodSEigf %l aisgrs36, wher ei ?FQPT'NQEH broti ¢ shseaseao S
nyper g pdise SRRty o 85, o3t N Ae AL REATcringg T 1 DT OSHE TpulreRary
fib rosjisy7srenaipsfi-brosis, ~cardpacfLhashsacaiaceaet enosis.4588. ;he
met hod 40%2861 di repd 3, Wher & i T hesodi S easecabetcaBtaet 1S ] 0i nt dibrsis
(i ncl udnezepifr ozens shoul dexr syndiiene, cdcenmtorccamdrT@ae | pher al ner ve zianmage) ,
spi nal _%¢#4%d _dargdge, cororfary byjdss, CREMGAGEEFCTEINGA per it oneat® adh€si ons
(incl Llﬁﬂm:‘ﬂncé‘..ut ri.osios,) uteridje | eFGRAGAMCCISESHE. i br.oi ds}2. rath al
k ;'\2:42:% QAN CQ@\nf arof.r f?nf X0 7|; r-af.: GGHECAA&ACAFGG'TTTGQT r-aat ach 'I' %‘9“1"
er at ()L4\llé ganc ¢B$I.LJL ofr-ef-f HYE-Ket QL%:’%E& (L‘CCM&‘CA&@T reattacmy TE- gery,
devi Ce4mgggdi edsibrosi-sstin o5, examakesces E&re tendon—agthesigns;
Dupuyt ee&izscont £t Ur'e; 0 SC| €erspdel rd8cTcArdeeida6e T Or redumi g 8carri ng
resul t KEEgsBr omewdund . 25 %heal | #9921 n_Easedorarcecacreemeed t her eofs whih
conpr i.4&628adm Al S¥Bri ng o _thel any one
of clu‘i‘prgq t<§32? ffectilve nect ! Sssue
gr owt higeiorrgn U; re-subject sgi@s tQel ekeRya g re Pt ng
f rom 3@umeid healsrkg TN Bhe subjsect ACATéEZKmAé&“ W O‘d o7 Chaggm-39,
wher ei m2zeaind  Beatfrr ng |sshea||ng9at<awmummﬂm&eham@ed fromthe grasp
consi “H&?&S of | 8KiVAR br. eaJsage 14191 QQQ%EEFPW%GTT,E%d bur ns. §§79244_’E- A-i PCT
; TGA AT 4
seque nﬁéﬁgl' $E‘§JEN LPSTI *NC1457 GTTCCACTGTCAAGTCTTAA 55 42
412298 37-UTR 9 1469 | TGTACTAATGTAGTTCCACT 69 43
412299 3'-UTR 9 1482 CATTCTGGTGCTGTGTACTA 86 44
412300 30 —UTR 9 1489 | TAATATACATTCTGGTGCTG 76 a5
: 412301 3= 9 1495  ACACCTTAATATACATTCTG 54 46
412302 3'»UTR 9 1502 TAAAGCCACACCTTAATATA 54 47
412303 3" -UTR 9 1520  GTACCCTCCCACTGCTCCTA 53 48
412304 3" _UTR 9 1554 AAGATGCTATCTGATGATAC 52 49
1412305  37-UTR 9 1559 | CGTATAAGATGCTATCTGAT 69 50 ¢
- 412306 3'-UTR 9 1577 | AATAGCAGGCATATTACTCG 74 51
. 412307 3‘~U’I‘R“ 9 1586 . TACACTTCAAATAGCAGGCA 69 52
412308 13- 9 1591 TCAATTACACTTCAAATAGC 501
412309 3" —UTR 9 1659  GGAGBRATGCACATCCTAGCT 66 1 54
412310 37 UTR 9 1665 = ATGGCTGGAGAATGCACATC 60 55
412311 37 -UTR 9 1670 | TCTTGATGGCTGGAGAATGC 71 56
412312 3V-UTR 9 1729 GAATCAGAATGTCAGAGCTG 37 57
1 412313 '37-UTR 9 1946  CATTGAAATATCAAAGCATT 0 58"
412314 T 3VCUTR 9 71952 | GGCTAACATTGAAATATCAA 257 59
412315 3V_yUTR 9 1958 | AATTGAGGCTAACATTGAAA 1. 60
412316  { 3'_UTR 9 . 1965 | GTTCAGAAATTGAGGCTAAC 65 61
412317 9 ©o1971 TATGGTGTTCAGAAATTCAG 13 62
7412318 9 1976 i CTACCTATGGTGTTCAGAAA 61 63
2319 9 1982 | TACAT‘I‘CTACCTATGGTGTT 3g | 64
(412320 9 1991 | GACAAGCTTTACATICTACC 24 65
412321 9 1996 | GATCAGACAAGCTTTACATT 37 66
1412322 9 2007 | ATGCTTTGAACGATCAGACA 64 67
1 412323 9 2012 ATTTCATGCTTTGAACGATC 44 1 68
412324 9 2018 | GTATCCATTTCATGCTTTGA 60 . 69
412325 9 2026 | CCATATAAGTATCCATTTCA 48 70
) 9 2032 | GAATTTCCATATAAGTATCC 28 71
. 412327 9 2040 | TCTGAGCAGAATTTCCATAT 58 72
| 412328 9 2050 | TGTCATTCTATCTGAGCAGA 61 73
i 412329 9 2060 | TTTGACGGACTGTCATTCTA 47 . 74
412330 3'- 9 2070 | AACAATCTGTTTTGACGGAC
412331 9 2088  TGATGCCTCCCCTTTGCAAA
412332 9 2100 | TGCCAAGGACACTGATGCCT
412333 9 2105 | CAGCCTGCCAAGGACACTGA
B 9 2110 ' GAAATCAGCCTGCCAAGGAC
N 2115  ACCTAGAAATCAGCCTGCCA
9 2120 | TTCCTACCTAGAAATCAGCC
1412337 T3V_UTR 9 2128 ACCACATTTCCTACCTAGA
;412338 3'-UTR 9 2134 ' TGAGGCTACCACATTTCCTA




79241- A- PCT Sequence_ST25 <110> Excaliard Pharmaceuticals, Inc. I1SIS

Phar maceuticals, Inc. <120> Antisense ol igonucl eoti des directed agai nst
connective tissue growth factor expression and uses thereof <160> 165 <170>
Patentln version 3.5 <210> 1 <211> 20 <212> DNA <213> Artificial Sequence
<220> <223> Positive control oligonucleotide directed to human Hras <400>
1 tccgtcatcg ctcctcaggg <210> 2 <21L&05&75 <212> DNA <213> Honp sapi ens

<220> <221> exon

TARGET TARGET % SEQ ID
ISIS # REGION SE%OID STTE SEQUENCE INHIB NO .
1412339 3'-UTR 9 2140 | TAAAAGTGAGGCTACCACAT 48 84
412340 3'-UTR 9 2213 CAAATGCTTCCAGGTGAAAA 49+ 85
412341 3'-UTR 9 2219 | TAGAAACAAATGCTTCCAGG 66 . 86
412342 3'-UTR 9 2230 TCATATCAAAGTAGAAACAA 12 87
412343 37-UTR 9 2242 TCCGAAAAACAGTCATATCA 24 88
""" 412368 Intron 1 10 1308 | ACCCGGCTGCAGAGGGCGAG 0 89
412369 ' Intron 1 . 10 1313 | CGCTTACCCGGCTGCAGAGG 0. 90
412370 Intron 1 10 1410 | GACAGGGCGGTCAGCGGCGC 0. 91
412371 Intron 2 10 1730 AGTCCGAGCGGTTTCTITTT 0 92
412372 Intron 2 10 1735 | AACTCAGTCCGAGCGGTTTC 19 93
412373 “Intron 2 10 1740 | AAAGAAACTCAGTCCGAGCG 10 94
412374 " Introm 2 10 1745 TGGAGAAAGAAACTCAGTCC 45 95
412375 i Intron 2 10 1750 GCAGCTGGAGAAAGAAACTC 14 : 96
412376 Intron 2 10 1755  TGGCAGCAGCTGGAGAAAGA 46 97
412377 Intron 2 10 1887 | AGGGAGCACCATCTTTGGCT 20 98
412378 Intron 3 10 2125  TCACCCGCGAGGGCAGGCCC 33 99
412379 Intron 3 10 2137 | GGAAGACTCGACTCACCCGC 0 100
1412380 | Intron 3 10 2142 TTAGAGGAAGACTCGACTCA 0 101
412381 [ Intron 3 . 10 2150 | ACCCTGACTTAGAGGAAGAC 47 102
412382 : Intron 3 10 2155 TCACGACCCTGACTTAGAGG 31 103
412383 | Intron 3 10 2160 | GAGAATCACGACCCTGACTT 2104
412384 | Intron 3 10 2165 | TGGGAGAGAATCACGACCCT 311 105
412385 Intron 3 10 2170 CTCCCTGGGAGAGAATCACG 0 106
1412386 Intron 3 10 2191 GGTCGGCACAGTTAGGACTC 53 107
. 412387 Intron 3 . 10 2196 = CGTTCGGTCGGCACAGTTAG 30 108
412388 | Intron 3 ;. 10 2216 | CCTGGATAAGGTATTTCCCC 0 109
412389 | Intron 3 10 2235 | ACAAACACCATGTAAAACGC 11 110
412390 | Introm 3 10 2241 GAGCACACAAACACCATGTA 0o 111
412391 Intron 3 10 2251 TGCGAGAGCAGAGCACACAA
412392 Intron 3 10 2256  TAAGCTGCGAGAGCAGAGCA
412393 Intron 3 10 2261 | GTCGGTAAGCTGCGAGAGCA
412394 Intron 3 10 2266 | TTCCAGTCGGTAAGCTGCGA
412395 Intron 4 10 2472 |"ACATGTACCTTAATGTTCTC
412396 | Introm 4 10 2477 | GCAGAACATGTACCTTAATG
412397  "Intron 4 | 10 2482  TAGGAGCAGAACATGTACCT
412398 Intron 4 10 2487 GTTAATAGGAGCAGAACATG
412399 Intron 4 i0 2496 TGAAAAATAGTTAATAGGAG
412400 Intron 4 . 10 2511 | CCACTGTTTTTCCTGTGAAA
1412401 i Intron 4 ;. 10 2525 | AAGTTGGGTCCTATCCACTG
1 412402 Intron 4 10 2530 | GCCCTAAGTTGGGTCCTATC
412403 | Intron 4 10 2535 | CAAGAGCCCTAAGTTGGGTC
412464 Intron 4 10 2540 | CGTGGCAAGAGCCCTAAGTT
412405  : Intron 4 ' 10 2558 | CGGGCTTATACTAACAAGCG
412406  Intron 4 . 10 2563  GATAACGGCCTTATACTAAC
4 ~ Intron 4 10 2568 | TTGGAGATAACGGGCTTATA
4 Intron 4 10 2573 TAGTTTTGGAGATAACGGGC
1412409  Intron 4 10 2578  TTAGATAGTTTTGGAGATAA
©'412410 | Intron 4 10 2584 | CAATGGTTAGATAGTTTTGG
g _ Intron 4 | 10 2589 CAGCTCAATGGTTAGATAGT
412412 Intron 4 ' 10 2594 CAAAACAGCTCAATGGTTAG
412413 Intron 4 | 10 2599 TCCAGCAAAACAGCTCAATG
412414 Intron 4 CTCATTCCAGCAAAACAGCT
412415 Intron 4 AAGCTCTCATTCCAGCAAAA
412416 Intron 4 26 TACACAAGCTCTCATTCCAG
412417 Intron 4 2623 GGTTGCTATTACACAAGCTC
412418 i Intron 4 : 10 2628 ' CTGGTGGTTGCTATTACACA
412419 : Intron 4 10 2633 GAAAACTGGTGGTTGCTATT
412420 | Intron 4 10 2638 | TAGTGGAAAACTGGTGGITG
412421 Intron 4 10 2663 TTAACTAACCCTGTGGAAGA
412422 . Intron 4 ¢ 10 2672 TGTCTTGAATTAACTAACCC
412423 i Intron 4 | 10 2677 | TGGAATGTCTTGAATTAACT



<222> (130)..(1180) 20 <400> 2 cccggccgac agccccgaga cgacagcccg gcgcegtcccg
gt ccccacct ccgaccaccg ccagcgcetcc aggccccgeg ctcccecgetc geccgecaccg

cgccctcecge tccgececgeca gtgccaacc atg acc gcc gcc agt atg ggc ccc gtc cgec gtc
c gtg Met Thr Ala Ala Ser Met Ay Pro Val Arg Val Ala Phe Val 1 5 10

gcc
gtc
Leu
tgc
Pro
Ser
tgc
Cys
Ser
Ay

10

15

20

tt

ctc ctc gcc ctc tge agc cgg ccg gcc gtc ggc cag aac tgc agc Leu Leu Al a

Cys ser Arg Pro Ala val Ay dn-Ad-cys Ser 5202530 ggg ccg tgc cgg
ccg gac gag ccg gcg ccg cge tgc Ay Pro Cys Arg Cys Pro Asp Gu Pro Al a

Ar

g Cys 3540 gtg agmreiT ghg £tg gac ggc tgc ggc tgc tgge cgg, @EB

T e RV o TR W= r\yc Thr

Val
Leu Waf *Leu RESNG ySE%C@ d gn@ys Q/s Ar gSEQEINCE055 cag cﬂﬂgtaggc xgag ctg

p Pro

ace-apg—cge—gac—£6€ e—ga A-—Le
412 “In®ron ! g9 269\f KGAGCETCTC! 1
Aspi; %075 HBEnCEC L:&L@ tgt5gae Lﬁw& cdaGhockiofc beu P‘“e @’é"‘"‘”’ﬁ@é‘“‘aﬁge Gy
8085060 JGarAacs CYCiaay Pem3Al crdhthaAlagaddysca80 Page gge7gtg Ile
vale12427 Intron 4 10 172708 | TGCTATGTCCAAARATAGCC T 15 148
1 412428 Intron 4 10 2713 TCATTTGCTATGTCCAAAAA 28 149
412429 Intron 4 10 2718 | GAGTCTCATTTGCTATGTCC 20 . 150
412430 Intron 4 10 2723 AGTTTGAGTCTCATTTGCTA 30 151
| 412431 Intron 4 10 2728 GAGGAAGTTTGAGTCTCATT 55 152
412432 Intron 4 = 10 2763 | CTTCTGTTGTCTGACTTCTG ' 55 153
412433 " Intron 4 10 2778 | CCTCTGTGTTTTAGTCTICT 56 154
412434  'Intron 4 @ 10 2788 | TTTCTTCAACCCTCTGTGTT ~ 15 155
412435  Intron 4 | 10 2796 | GGAGTGGCTTTCTTCAACCC 43 156
| 412436 | Introm 4 10 2849 | AGGAAGACAAGGGAAAAGAG 20 157
412437 ‘Intron 4 10 2854 | TTCTAAGGAAGACAAGGGAA 0 158
412438 Intron 4 10 2859 | TGCCCTTCTAAGGAAGACAA 31 159
412439 Intron 2 ; 10 1791 | GGATGCGAGTTCGGATCTGG 0 160
412440 " cpDs | 9 380 CCAGCTGCTTGGCGCAGACG : 64 161
412441 CDS 9 1003 | GCCAGAAAGCTCAAACTTGA ] 37 162
412442 37" -UTR 9 1783 | CCACAAGCTGTCCAGTCTAA S
412443 37-UTR 9 2267  GGTCACACTCTCAACARATA 59 164
412444 3'-UTR 9 2282  AAACATGTAACTTTIGGTCA 55 165
1418899  3'-UTR 9 1391 | TGACATGGCACAATGTTTTG ND* 166

*ND - i.e. not determined in the experiment but was highly active in another assay.

As shown in Table 1, SEQ ID NOs 11-15, 17-20, 24, 26-34, 36-
57, 59, 61, 63-82, 84-86, 88, 95, 97, 99, 102, 103, 105, 107,
108, 122, 125, 127-140, 145, 146, 149, 151-154, 156, 159, 161-
165 demonstrated at least 24% inhibition of human connective
tissue growth factor expression in this assay and are
therefore preferred. The target sites to which these preferred
sequences are complementary are herein referred to as "active

sites" and are therefore preferred sites for targeting by

. compounds of the present invention.

The antisense compound is complementary withinh a range of
nucleotides on the CTGF sequence, i.e. within the range of
nucleotides 718-751, 1388-1423, 1457-1689, 2040-2069, 2120-
2147, or 2267-2301 of SEQ ID NO: 9. In a certain embodiment
the antisense compound is complimentary within the range of
nucleotides 2728-2797 of SEQ ID NO: 10. Compounds Eargeted to
these ranges demonstrate at least 50% inhibition (i.e. SEQ ID
NOs: 15, 29, 31, 42, 46-49, 53, 72, 81, 82, 152-154, 164, and

165). Certain target sites listed in Table 1 also'demonstrate



411 79241- A-PCT Seguence_5T25 tgc acc gcc aaa gat ggt gct ccc tgc atc ttc
ggt ggt acg gtg tac459 Cys Thr Ala Lys Asp Gy Ala Pro Cys Ile Phe Ay Ay

Thr Vval Tyr 95100105110 cgc agc gga gag tcc ttc cag agc agc tgc aag tac cag
tgc acg tgcb507 Arg Ser Gy GQu Ser Phe G n Ser Ser Cys Lys Tyr G n Cys Thr

Cys 115120125 ctg gac ggg gcg gtg ggc tgc atg ccc ctg tgc agc atg gac gtt
cgt555 Leu Asp Gy Ala Val @y Cys MitO7Pro Leu Cys Ser Met Asp Val Arg

130135140 ctg ccc agc cct gac tgc ccc ttc ccg agg agg gtc aag ctg ccc
999603 dieur Lo po% PishfBpe ¥y RioePheeBr apAnpsAr a Mal2dys3teusro7@,y

145150155 aaa tgc tgc g tgg gtg tgt gac gag ccc aag gac caa acc
919651 48/ A& Ofs l}%c% glﬂﬁp mdgé,%mp Gu Pro Lys Asp G n Thr V I
160165170 gtt ggg cct gcc ctc gcg gct tac cga ctg gaa gac acg ttt ggc

ccab99 Yale oo B Gl filrdh Y Ayl 2 Iy s ¥ e L&S&n ﬁ!né\SPsTBB gh‘%mgn%a'?&o
175180185190 gac cca act atg att aga gcc aac tdc ctg gtc cag acc aca~“gag
t gg747within the range of nucleotides 553-611, 1394- 1423 1469-1508,

5 1559-1605, 1659-1689 or 2100-2129. Compounds targeted therein
demonstrate at least 60% inhibition (i.e. SEQ ID NOs: 27, 38,
43, 50, 52; 54; 55, 77, 79, and 86). Certain target sites
listed in Table 1 also demonstrate at least 60% inhibition
(i.e. SEQ ID NOs: 24, 61, 63, 67, 69, 73, 125, 139 and 161).

10 The antisense compound is also complementary within the range
of nucleotides 1399-1423. Compounds targeted therein
demonstrate at least 70% inhibition (i.e. .SEQ ID NOs: 39 and
40). Certain target sites listed in Table 1 also demonstrate
at least 70% inhibition (i.e. SEQ ID NOs: 28, 30, 45, 51, 56,

15 78, 128, and 138). One target site listed in Table 1 also
demonstrates at least 80% inhibition (i.e. SEQ ID NO: 44). In
certain embodiments, the percent inhibition is achieved when

the antisense compound is delivered to HuVec cells at a

concentration of 50nm.

7 Multiple leads with apparent activity greater than the
historical ASO lead sequence, SEQ ID No. 15 (ISIS 124238),

were identified in both exonic and intronic sequences.

Dose response studies on nine highly active sequences (SEQ ID
Nos: 28, 30, 39, 40, 45, 52, 56, 78, 125) were completed (see
25 Figure 8). SEQ NO. 13 and 15 (ISIS 124212 and 124238) are the
previously designated oligonucleotides and SEQ ID No: 167
(ISIS 141923, sequence CCTTCCCTGA AGGTTCCTCC) is the negative

control.



Asp Pro Thr Met Ile Arg Ala Asn Cys Leu Val Gn Thr Thr Qu Trp 195200205
agc gcc tgt tcc aag acc tgt ggg atg ggc atc tcc acc cgg gtt acc795 Ser Ala
Cys Ser Lys Thr Cys Ay Met Ay Ile Ser Thr Arg val Thr 210215220 aat gac
aac gcc tcc tgc agg cta gag aag cag agc cgc ctg tgc atg843 Asn Asp Asn Al a
Ser Cys Arg Leu Qu Lys Gn ser Arg Leu Cys met 225230235 gtc agg cct tgc
gaa gct gac ctg gaa gag aac att aag-d&$-ggc aaa891 Val Arg Pro Cys Au Al a
Asp Leu Qu Gu Asn Ile Lys Lys Ay Lys 240245250 aag tgc atc cgt act ccc

aaa at Materizdl arid Matlraip ttt gag ctt939 Lys cys Ile Arg Thr Pro Lys Ile
Ser Lys Pro Ile Lys Pile Au Leu 255260265270 -ct ggc tgc acc agc atg aag

aca tac ct aaa ttc tgt gga gta987 er Ay Cys Thr Ser Met Lys Thr Tyr
Arg Al 18%’ d§sy vares¥s5288955eRge acénéac Feidganedc 186 ac@ ccc

cac ag gip3 I R i s Arg
Thr Th%o‘]ﬁ%fer%cei%t%%gl ?9%2%%3%% gt“gé gagaﬁl?slgég %"géérgcetgy%%‘?%l CQ%ag eE]itlc|g atg

aag aadHa¥ECat gisinmd 083pwékctin PhelilatedCysrdrofdspiGhy AHuwed befllkys Lys
Asqiwb%rom Cascade Biologics (Portland, OR) maintained in Medium 200
supplemented with Low Serum Growth Supplement (from Cascade
Biologics) wefe plated into 96-well plates at 5,000 cells per
well and incubated overnight at 372C in the presence of 5% CO,.
The following day the medium was aspirated and replaced with
"0 prewarmed Opti-MEM I (Invitrogen) containing Oligo-
Lipofectamine 2000 (Invitrogen) mikture (3 mg of Lipofectamine.
2000 per 1 ml of Opti-MEM I medium). After 4 hours, the
transfection mixture was exchanged for fresh Medium 200
supplemented with Low Serum Growth Supplement and incubated at
15 372C in the presence of 5% CO,. After 16-24 hours, at
approximately 80% confluence, the cells were washed with
phosphate buffer saline (PBS) and lysed for RNA purification
with the Qiagen RNeasy Xit. CTGF message was measured by
quantitative real time polymerase chain reaction (RT-PCR)
20 (Primer/Probe sets shown below) and | the results were

normalized to total RNA.
Statistical Analysis

Each sample was analyzed in duplicate, and vertical bars

represent the spread between the two measurements.
25 Results and Discussion

Of the approximately 150 novel sequences per target
- synthesized and evaluated for activity against CTGF in cell-
culture, the new CTGF oligonucleotides (SEQ ID NOs: 28, 30,
39, 40, 45, 52, 56, 178, 125, and 166) show excellent
30 iphibition of human CTGF mRNA expression. The highly active

oligonucleotides identified are provided in Figure 7.



305310315 ttc atc aag acc tgt gcc tgc cat tac aac tgt ccc gga gac aat
gacll131 Pile Ile Lys Thr Cys Ala Cys H's Tyr Asn Cys Pro Ay Asp Asn Asp
320325330 atc ttt gaa tcg ctg tac tac agg aag atg tac gga gac atg gca tga
all80 Ile Phe Au Ser Leu Tyr Tyr Arg Lys Met Tyr Ay Asp Met Ala Page 2
79241- A- PCT Sequence_ST25 335340345 gccagagagt gagagacatt aactcattag
actggaactt gaactgattc acatctcatt12401t09t-ccgt aaa aatgatttca gtagcacaag
ttatttaaat ctgtttttct aactgggggal300 aaagattccc acccaattca aaacattgtg

ccat gt caaaufipaat agf Cthedf Ciheeesad 36GriQARA 09t 4 JagRatyt drRgasidga
cagt ggaact acattagtac_acagcaccagl420 aatgtatatt aaggtgtgge tttaggagca

gt gggadddigur@sygckcgg2t t agdat Gt 14801 deyit keptctded t af BEBAGSLRAL YL g@ate
tattt No'® t 11540, : t
P LRI R AR RS R TR e v M e

aagt c agaaeegehgatiptargls, c tigrdaidieh) MMy d2t4ed® .at gacact gt t caggaat cg
gaatcctgtc gattagactg gacagcttgt 1720 ggcaagtgaa tttgcctgta acaagccaga

tttittaaaa tttatattgt aaatattgtgl780 gtgtgtgtg tgtgtgtata tatatata
Lottt albg: CAESCABGLY amit RUMILEREG | GErUGLILE (EROLE L b | GePereddy
getttgatighelt GOt HECESPAGELEIA§00ntrons . (Figure 7A). A listing of

these exonic nucleotide sequences are provided in Figure 7B.

The top 10 most active antisense oligonucleotides were
confirmed in dose response experiments in HUVEC cells using

0 the method described above.

Example 9: Western Blot Analysis of Connective Tissue Growth

Factor Protein Levels

Western blot analysis (immunoblot analysis) is carried out
15 using standard methods. Cells are harvested 16-20 hours after
oligonucleotide treatment, washed once with PBS, suspended in
Laemmli buffer (100 ul/well), boiled for 5 minutes and loaded
on a 16% SDS-PAGE gel. Gelsg are run for 1.5 hours at 150 v,
and transferred to membrane for western blotting. Appropriate
20 primary antibody directed to connective tissue growth factor
is used, with a radiolabelled or fluorescently 1labeled
secondary antibody directed against the primary antibody

species. Bands are visualized using a  PHOSPHORIMAGER™

(Molecular Dynamics, Sunnyvale Calif.).

25



ctgaacacca taggtagaat gtaaagcttg tctgatcgtt caaagcatga aatggatact 1960

tatat ggaaa ttctgctcag atagaatgac agtccgtcaa aacagattgt ttgcaaaggg2020
gaggcatcag tgtcttggca ggctgatttc taggtaggaa atgtggtagc tcacg2075 <210> 3
<211> 22 <212> DNA <213> Artificial sequence <220> <223> Forward PCR pri ner
directed to human connective tissue growh factor (CTGF) <400> 3 acaagggcct
cttctgtgac tt22 <210> 4 <211> 22 <2124 MNA <213> Artificial sequence <220>
<223> Reverse PCR prinmer directed to human connective tissue growh factor

(CcTGF) Bxdliiplel gl0acadTyHF acRAtigengsatl DA igdhiizleotdlil> 28ix34 2> Mise.
Toxicology Study

Study Objective |
5 The purpose of this pilot toxicology study was to evaluate
three oligonucleotides targeting humén CTGF for potential
toxicity in normal male BALB/c mice. The oligonucleotides
tested were ISIS sequences 412294 (SEQ ID NO: 39), 412295 (SEQ
ID NO: 40), and 418899 (SEQ ID NO: 166).
10

Methods
Male BALB/c mice (approximately 8 weeks o0ld) weighing

approximately 25 grams were fed a normal lab chow diet
throughout the study. The mice were dosed subcutaneously (SQ)
15 twice per week with 25 or 50 mg/kg antisense oligonucleotides

for 4 weeks (n=6). The following endpoints were measured:
o Weekly Body Weights;
e Blood Plasma Chemistries at 4 weeks;
¢ Organ weight, Body weight at necropsy; and

20 e H&E stain of Liver and Kidney.

Results

Results following 4 weeks of dosing with 25 mg/kg or 50 mg/kg

antisense oligonucleotide ISIS 412294 (SEQ ID NO: 39), ISIS
25 412295 (SEQ ID NO: 40) or ISIS 418899 (SEQ ID NO:166) indicate

a number of end-points differing significantly from the

saline-treated control group of mice. These included:

1) Plasma alanine aminotranferease (ALT) and aspartate

30 aminotransferase (AST) levels following 4 weeks of
treatment with 25 mg/kg or 50 mg/kg of ISIS 412294 (SEQ

ID NO: 39) or ISIS 412295 (SEQ ID NO: 40), or with 25

mg/kg of ISIS 418899 (SEQ ID NO: 166) were similar to the



<213> Artificial Sequence
directed to human connective tissue growh factor GF) -
caaagat ggt gct23 <210> 6 <211> 19 <212> DNA <213> Artifici al

79241- A- PCT Sequence_ST25 <220> <223> PCR probe
(CTGF) <400> 5 tgtgcaccgc

Sequence <220>

<223> Forward PCR prinmer directed to human GAPDH <400> 6 gaaggt gaag

gt cggagt c19 <210> 7 <211> 20 <212> DNA <213> Artifici al

sequence <220>

<223> Reverse PCR primer directed to hibhan GAPDH <400> 7

10

15

20
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30

levels in the saline (vehicle) control, however mice
dosed with 50 mg/kg of ISIS 418899 (SEQ ID NO: 166), show
significantly increased ALT/AST levels above the values
observed in the control group (see Figures 9A and 9B).
This was a suprising result that was not predicted in

previous studies or by the cell based assays.

2) Weight gain for the 50 mg/kg 412295-treated group was

significantly lower than the weight gain in the control

group (see Figure 10).

Conclusion
SEQ ID NO:39 (ISIS 412294) did not exhibit as many undesirable

toxicological characteristics as SEQ ID NO:40 (ISIS 412295)
and SEQ ID NO:166 (ISIS 418899). This result was entirely

unexpected, and was not predicted by the cell culture behavior

of these oligonucleotide sequences.

Example 11: Effect of a Rat CTGF Antisense Oligonucleotide
(SEQ ID NO:163) on Collagen and CTGF mRNA Expression in

Wounded Rats

Objective
CTGF antisense oligonucleotide SEQ ID NO:163 (ISIS 412442) was

used to examine the ability of a CTGF antisense
oligonucleotide to reduce expression both of CTGF and Colla2
(a biomarker of scarring) in a rat animal model of scarring.
This antisense oligohucleotide has an identical chemical
structure as SEQ ID NO:39 (ISIS 412294), however the sequence
has been modified slightly to be 100% complimentary to the rat

CTGF mRNA sequence}



gaagat ggtg atgggatttc20 <210> 8 <211> 20 <212> DNA <213> Artifici al
Sequence <220> <223> PCR probe directed to human GAPDH <400> 8 caagcttccc
gttctcagcc20 210> 9 <211> 2358 <212> DNA <213> Honp sapi ens <220> <221>
exon <222> (207)..(1256) <400> 9 aaactcacac aacaactctt ccccgctgag

aggagacagc cagt gcgact ccaccctcca60 gctcgacggc agccgccccg gccgacagcc
ccgagacgac agcccggcge gtcccggtccl20 tkhéctccga ccaccgeccag cgct ccagge
cccgecget ¢ cccget cgeec gecaccgegel80 cctccgetce gecccgcagtg ccaacc atg acc

gcc gecegmding ggc ccc gtc233 Page 4
Four full-thickness 0.8 centimeter biopsy punches were

introduced into the backs of 10 week old hairless rats (day 1
of study), two on each side of the spinal mid-line. The wounds

5 were left open, but dressed with a sterile occlusive bandage.

Antisense Oligonucleotide Dosing
The two biopsy sites on the right side of the animal were
treated intra-dermally with the CTGF antisense oligonucleotide
10 on Days 1, 5, 9, and 13 post—bio?sy at either 3.0, 1.0, 0.3 or
0.1 mg antisense oligonucleotide. Biopsy sites on the left
side of the animal were treated intra-dermally with phosphate
buffer saline (PBS). The animals were sacrificed on Day 15
post-biopsy. A total wvolume of 200 unl of antisense
15 oligonucleotide or PBS was delivered to each punch biopsy
site. This 200 pl volume was divided into four 50 nl aliquots
which were injected around the wound’'s periphery, at

approximately 0.25 cm to 0.5 cm to the left, right, top, and
bottom sides of the wound.

20
Sample Harvest/Sacrifice
On the sacrifice date, the animals were euthanized and a

sample of skin from the center of the wound was obtained with
a 0.5 cm biopsy punch, and mRNA was extracted from these
25 samples using standard procedures. RT-PCR mRNA analysis of rat
CTGF and CollA2 was performed using the standard curve
methodology for data analysis and RiboGreen as the

housekeeping/ normalization gene.

30 Results
Treatment of the rats at all doses resulted in a statistically

significant reduction in both CTGF and CollA2 mRNA expression
(see Figure 11). These results clearly demonstrate that

inhibition of CTGF expression with a 2’'MOE modified antisense
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1- A-PCT Sequence_ST25 Met Thr Ala Ala Ser Met Ay Pro Val 15 agc atg
gtt ser net Asp val 140 gtc aag ctg ccc Val Lys Leu Pro 155 aag gac caa
Lys Asp G n Thr 170 gac acg ttt ggc cca gac Asp Thr Phe Ay Pro Asp 190
acc aca gag tgg agc Gn Thr Thr Au Trp Ser 205 tcc acc cgg gtt acc
Ser Thr Arg Val Thr Asn 220 agc cgc ctg tgc atg gtc Ser Arg Leu Cys Met
235 ggc gag ctg tgc acc gag Gy 1d3dr Leu Cys Thr A u 65 70 gcc aaa gat
gct ccc tgc Ala Lys Asp Ay Ala Pro Cys 100 ggg gcg gtg ggc tgc atg Ay
Valoldgorgysl agtid80will decrease the deposition of collagen in

skin, which will result in a reduction in the severity of skin

scar formation.

Example 12: A Single-Dose Intra-Dermal Pharmacokinetic Study

of CTGF Antisense Oligonucleotide in Rabbits

Study Objective
The purpose of this pharmacokinetic study in rabbit is to
evaluate the concentration of a CTGF antisense oligonucleotide

(SEQ ID NO:39, ISIS 412294) in rabbit skin at different times

subsequent to a single intra-dermal injection.

Study Design
On day 0 of the study all animals were dosed intra-dermally

(ID) with a single 100 pL injection of CTGF antisense
oligonucleotide SEQ ID NO:39 at a concentration of 50 mg/mL (5
mg total dose). The animals were dosed with the antisense
oligonucleotide in a site to the left of the spinal mid-line,
roughly parallel to the rabbit’s shoulders. The needle was
inserted so that the test material was injected down towards
the base of the animal’s body. On days 1, 3, 7 or 14, thé
rabbits were euthanized and two full-thickness 1.0 cm punch
biopsies were obtained, one centered over the original
injection site and the other vertically below spaced 0.5 cm
apart. The samples were snap frozen and stored at -80¢C prior
to analysis of the antisense oligonucleotide drug levels.
Results represent the mean antisense oligonucleotide levels

from both biopsies at the indicated time.

Results and conclusions
Significant levels of the antisense oligonucleotide are

present up to at least day 14 after intradermal dosing (see



ctc gcg gct tac Leu Ala Ala Tyr 180 act atg att aga gcc aac Thr Met Ile Arg

Ala Asn 195 tgt tcc aag acc tgt ggg Cys Ser Lys Thr Cys Ay 210

79241- A- PCT Sequence_S125 att aag aag ggc aaa aag tgc atc cgt act ccc aaa
atc tcc aag cct1001 Ile Lys Lys Ay Lys Lys Cys Ile Arg Thr Pro Lys Ile Ser
Lys Pro 250255260265 atc aag ttt gag ctt tct ggc tgc acc agc atg aag aca
tac cga gct1049 Ile Lys Phe G u Leu Séd-@y Cys Thr Ser Met Lys Thr Tyr Arg
Al a 270275280 aaa ttc tgt gga gta tgt acc gac ggc cga tgc tgc acc ccc cac
agal09Figurerhd2 Dy s THeyrapalutdys chmcorsra@ijonir gofydrQys dite Peoweks Ar g

285290295 acc ,acc _ctg cc tg..gag ttc a t cct ga c_ga tc
atgll4§nﬂ1?f%r“?ﬁ9regh Sy 'C&T‘}gegfﬁerﬁﬁgil%ﬁsq%n@n %Eﬂ%’gl P&t
3003053 He amigraxa0- 8a€ eh@rat gst ke 2R@ARGedidHer@eC ik COE LaAQ IRE

tgt1193 Lys Lys Asn Met Met Phe Ile Lys Thr Cys Ala Cys His Tyr Asn Cys
31532039% 16&8 sqy L hegonit lepleide cwith §hast cdliamigalaccontli agrbagnaty

tacd 2450 Gnh ARLS P dd CFlS § Usmsl £8Y TNLrd¥EufiE YRl Y

of this class of compound in skin.

EXAMPLE 13: Genome seaxrch

10
The potential for SEQ ID NO:39 to induce unwanted antisense

effects that could translate into “off-target” toxicity was
assessed by conducting a search of the human genome database
for sequences that have complete or partial homology or

15 complimentarity with the SEQ ID NO:39 nucleotide sequence.

A comprehensive search of published human DNA sequence
databases was conducted to evaluate whether sequences that
comprise SEQ ID NO:39 have sufficient homology with the known
20 array of human genes, such that unwanted antisense or other
inhibitory activity could be exerted against expression of
human gene products other than the targét CTGF (connective
tissue growth factor) and thereby induce “off-target” effects.
The search entailed screening for homologous sequences ranging.
25 from 20 nucleotides (i.e., the full length of SEQ ID NO:39

down to 12 nucleotides.

No off-target sites were detected in the human genome with 20,
19 or 18 bases of homology with SEQ ID NO:39. The complete
30 absence of off-target sites with 18, 19 or 20 bases indicates
that the likelihood of any consequential off-target activity
is minimal. Three 17-base homologies with SEQ ID NO:39 were
indentified. One of these is within the intron of the LRFN2

gene. Introns are typically spliced out of the transcript



330335340345 gga gac atg gca tga agccagagag tgagagacat taactcatta
gactggaact 1296 Gy Asp net Ala tgaactgatt cacatctcat ttttccgtaa aaatgatttc
agt agcacaa gttatttaaal356 tctgtttttc taactggggg aaaagattcc cacccaattc
aaaacattgt gccatgtcaald4l6é acaaatagtc tatcaacccc agacactggt ttgaagaatg
ttaagacttg acagtggaacl476 tacattagta cacagcacca gaatgtatat taaggtgtgg’
ctttaggagc agtgggagggl536 taccagcaga jgttagta tcatcagata gcatcttata
cgagt aat at gcctgctatt1596 tgaagtgtaa ttgagaagga aaattttagc gtgctcactg

acct gccpgtorgctbeagRyPe 5o nicric t aggahegioytaptlesne c ddux as the agdgasttgam

o LS LA T E-PRRRYT PE-Ghr o REb R PBSecetabas IR
t gt aacaggcacagatt URFNRS ek maasd 138! aThégta@atathd 9t gV gbgse P IWHlcE

tatatatata tatatgtacal896 gttatctaag ttaatttaaa gttgtttgtg cctttttatt
tttgttt3%d atYeitedatOEBinat t LBREYgFeRagcePaaar t refgqnsac. JRCAIFTIORHE

at gsaaagel 4.4 chgat C%%g%gaih?a%%g:c aEr%r???fﬂﬂéﬁa wiitd akatgga Aat il gGLe

agat agaat g acagtccgt aaaacagatt gcaaag gggaggcatc agtgtccttg
gcaggctgatantdest agijhagzi 36 hgaaat gl ggt agogiacamicntt,t aaegaaaacaafgye ctchie

Cact 11 AU (GRchort o 2980 TgHRays 30 o EEQFPon SASTUOEE BaadgLPASE
t gttt geRee lddidaaid bt rdaaat aaagt gtatattttt tctataaaaa aaaaaaaaaa
aa2358 Page 6
10 Among the l6-base, 1l5-base and l4-base homologies found, only
one was located within a known or suspected transcript (i.e.,
FRMD5, which encodes a lipid biosynthesis transferase active
in the liver). However, the l4-base SEQ ID NO:39 homology with
an mRNA sense transcript would not be conducive to antisense
15 activity (i.e., hybridization would only be possible if a
portion of the SEQ ID NO:39 sequence was complementary, not
homologous, to the mRNA transcript sequence). Therefore, SEQ
ID NO:39 will not affect this transcript. All other 1l6-base
through l4-base homologies corresponded to introns or inter-
20 gene spacers with no ovérlapping transcripts, predicted
transcripts or expressed sequence tags. There were no l13-base
homologies. Any transcripts based on only 12-nucleotide
homology or shorter would present a thermodynamically
unfavorable target, compared to the binding of a 20-base
25 oligonucleotide like SEQ ID NO:39 with its intended target.
Therefore, 1l2-base and shorter homologies do not present a

significant potential for off-target antisense activity.

+ Therefore, the human genome database search showed that SEQ ID
30 NO:39 has a high degree of specificity for the intended target

with minimal potential for off-target effects.



79241- A- PCT Sequence_ST25 <210> 10 <211> 6001 <212> DNA <213> Honp sapi ens
<400> 10 tatattattc actgtcaatc ttagtttata tccagataca acagggtaca

ctgctcttgt 60 aatggaatca gacttcttat tttaacaaga caaaccaaat ccaatccaca
tttgaagatt 120 ataggtttta atataagaaa atgcactcat ttctcaaaga ccctagtgaa
gctgtgtttal80 aatgctccta ggtgaacccc ctttgcatcc cagtgttccc accctgacac
ccagagcccc240 tacctaccca acacagaatc ‘ét]t6t“gct ctg atagaacaat ggatcccttt
ttctggaaac300 attgat-ggcc actcctccct tgtccttgec tatataaaac tcctacatat

at t aagFFRMER abtt aBgEBasgad: t9ingleRase gErtraRemukt gtinicel g Sy
acacgc t gt o g o £t ct.caagt agt gat caa
o ot aant adS0oPE0aGTe o so iy, PRASC ARSI Ay TREDSY M R ESeRRRe
aagcaad®@ldaforiclendtiide CtSEQ tin INOR3$® )gagt t t caag agcct at agc ct ct aaaacg

caaat catt g600 ctaagggttg ggggggagaa accttttcga attttttagg aattcctgct
gtttgcctct 660 tcagctacct acttcctaaa aaggatgtat gtcagtggac agaacagggc

aaast t @iual?Qjerada@ana t aagaaataa ttgccagtgt gtttataaat gatatgaatc
aggagt ggt g780 cgaagaggat agggaaaaaa aaattctatt tggtgctgga aatact gcgce
tttttt gagnaet CEGFt tantidenas gbyiggotglagt gdegEEycIbt Nd Hyacggas

ggaatgﬁgga%ﬂ%294) was administered to six patients by intra-dermal
dosing (80 mg total dose) as part of a Phase 1 study protocol
to assess the safety and tolerability of a single dose of

10 drug.

Results
No adverse events were reported other than local injection
site reactions such as erythema, inflammation, itching, and
15 induration. The adverse events 1listed were reported in
approximately 50% of the subjects at a severity level of
"‘minimal”. No changes were noted in serum chemistry,
hematology, urinalysis, ECGs, vital signé, physical exams, and
complement activation.
20
Conclusions
The administration of the CTGF antisense oligonucleotide at
doses anticipated to be within the therapeutic range is well
tolerated in humans, demonstrating the safety of this compound

25 for treating skin scarring.

EXAMPLE 15: Antisense Oligonculeotide SEQ ID NO:39 Drug Levels

in Human Skin Following Intra-dermal Dosing '
30

Skin drug levels were evaluated in a cohort of patients in an

initial clinical study, where 5 patients each received 40 mg

of the antisense oligonucleotide (ASO) (administered as 10

equal doses of 4 mg each). Skin biopsies were obtained 21 days



gt gt caaggg gtcaggatca atccggtgtg agttgatgag gcaggaaggt ggggaggaat 960
gcgaggaatg tccctgtttg tgtaggactc cattcagctc attggcgagc cgcggccgecl020

cggagcgt at aaaagcctcg ggccgcccgc cccaaactca cacaacaact cttccccget 1080
gagaggagac agccagtgcg actccaccct ccagctcgac ggcagccgcc ccggccgacall4o
gccccgagac gacagcccgg cgcgtcccgg tccccacctc cgaccaccgc cagcgcectccal200
ggccccgeecg ctccececgetc geccgecaccg cgcéEKkbgc tccgecececgca gtgccaaccal260
t gaccgccgc cagtatggge cccgtccgeg tCgcCttcgt ggtcctcctc gecectcectgecal320

gccgggt%@kﬂ@@k@@g@b@cséagégcﬂgsg gdmgg¢?gcatgonag?g?gga?ﬁﬁmfgggga%igg

cggccgggga, ggocat.gcoc -gcggaccgag, cgccgct gac cgccce c tccctgeage

cggccg'?%ggtggsg%a%ﬁggfgé&é%gégﬂglggjégtsé%f < 18.0"(5% tlgl;fjl(’f&(‘f’@gc 158:61

gcccggagdith cgs gagcee fepdicé 9Facy iHHILbBa €1 E6E60CT deaeeags

agct gggcga gct gt gcacc gagcgcgacce cafg%gacccagcacaggggc ctattctgtclgé%

act t cgaes Qhae EgPHa§Alégdgégrdt goae @fytbhiRiee sgonyecclereds Page

7 : . 78 4% fgf § SI25 accgct aggt
5 of the ASO were determined u51n%tg§% %aaéggé 888?8@@6638%8 293

gt ccggccge ctcecctccctc acgcccaccc gcccg aacc gctcg

agt t t ctitluorescagetlget] appedage cegouencet geagif t€ agatodesa asticgem«£Ccgs .2
ct gacgct ct at gt gaga gtgccccaat ggctgacctc tgcatccccc acccctctct

t ccot t &8 FTEP c%g‘%@‘%iaﬁcglﬁ%t%c TRRAV KT CHR SRR L R GHeRE aeE the

gcagcygagga giegt lL4n0a28620p086A a8 axAIhe thaRH! ngtag'lcga(i@@ggwtﬁgggram
t gggct gcat gcccctgtgc agcatggacg ttcgtctgcc cagccctgac tgccccttcce
cgaggagggFu€Bagcet gccc gggaaat gct gcgaggagt g ggt gt gt gac gagcccaagg
aggpaaccgt ggttgggect gecctcgegg gtgagtcgag tcttcectcta agtcagggtce
gtgattctct cccagggagg gagtcctaac tgtgccgacc gaacggggga aataccttat
ccaggc@heset aeatiyjgbgidentogisgirgtian tideitct Egcarget Eaesgae i@gaa@gacacis a
gtttggccc acccaacta tgattagagc caactgcctg gtccagacca cagagtggag
cgcctS??%@bg% cﬁﬁaﬁgeﬁgﬁt t°€t€c§g¥9§g%ﬂQ%ﬁﬁﬁ%ﬁgf%&ﬁﬁﬂ%ﬁi%@tide
CtgcaggLtr Ja®3aagCasRedEEECt Hch GREHUGRRY CeLt 0GOARA CL gRGRt 902 oy
agagaacatt aaggtacatg ttctgctcct attaactatt tttcacagga aaaacagtgg
at aggabtradernalgyenivi sgrehtge, t agdt dheae aaguddgt tcd dantlocadaae the

t akct t ggaat, gagagcet t gt - gt aat agcaa, _ccaccagt tt
tg%ac?%%%gn%%gggfé%%%?ééé%#t%%?%h%%tgg%%%a%faf?%%%gﬁggl%g %t ggc
tatttttgga catagcaaat gagactcaaa cttcctcccc tcaaaatata aacagaagtc
agacaacaga agactaaaac acagagggtt gaagaaagcc actcctcttg tagagtcgct
gatttttttt tttcctctct cttttccctt gtcttcctta gaagggcaaa aagtgcatcc

gt act hicaib1A 1Y € R aBh&5& 2h CRAAEME 9@86C ! Dbabh 9B IR3EC AR, ect
cataccgagc taaattctgt ggagtatgta ccgacggccg atgctgcacc :cccacaga

ccacc roddedyt@Pdai sak aBEE gecacyt gadgSafetyytHaidnaof asBQacmt gwo: 39
196t CalC A AanGiPt t t1.9ca actq@tcccqq agacaat gac atctttgaat |,
c%?:t g?’ gxcflﬁe caggI aggfc'ért %eé'ge%laga t9g 3’?’65&8’%8&@@%‘ :t’d‘%gﬁﬁaéﬁ%’ﬁlve
act canrbdgainbgldastyt g aactgattca catctcattt ttccgtaaaa atgatttcag
tagcacaagt tatttaaatc tgtttttcta actgggggaa aagattccca cccaattcaa
aacattgtgc catgtcaaac aaatagtcta tcaaccccag acactggttt gaagaatgtt
aagacthgac aghggaagta catt - cac t tta aggtatggct.

o aggae g B T Coagr et Lo RO AL, ATt iy e
agt aarangrotigdt astudyvaagvitlasttti ryagaafiaseciat tatdgcghtPage 8f CTGF

25 antisense oligonucleotide SEQ ID NO:39 (i.e. the drug

L€

product). The drug product is administered adjacent to both
. sides of the abdominoplasty incision via intradermal

injections in subjects undergoing an elective abdominoplasty.

30 A section of the abdominoplasty incision on either side of the
midline, just lateral to the pubic hair, is treated with drug

product or placebo, after the surgical incision is closed.



79241- A- PCT Sequence_ST25 gctcactgac ctgcctgtag ccccagtgac agctaggatg
tgcattctcc agccat caag3600 agactgagtc aagttgttcc ttaagtcaga acagcagact
cagctctgac attctgattc3660 gaatgacact gttcaggaat cggaatcctg tcgattagac
t ggacagctt gtggcaagtg3720 aatttgcctg taacaagcca gattttttaa aatttatatt
gtaaatattg tgtgtgtgtg3780 tgtgtgtgta tatatatata tatgtacagt tatctaagtt
aatttaaagt tgtttgtgcc3840 tttttatttr4ﬂé%1tttaat gctttgatat ttcaatgtta
gcctcaattt ctgaacacca3900 taggtagaat gtaaagcttg tctgatcgtt caaagcatga
aat ggattd| Sty gYaei3oso is cappreainatana? §ageelgs cciibdacaacagaitigte
ttgcaa 4020 tagtccttggce tgattt ct t agga aatgtggta

cofcacttiy SAROEEAGaTadR) plodiit (Br FRdedery PG Gatta0anar sk, dure
agt t t t phrediuee! 9geageadtéBot tdwid t gt a cct kb gt phatiaal gtddd+ coggacagh-iba
tttgttg@gﬁ gt gt gaccaa4200 aagttacatg tttgcacctt tctagttgaa aataaagtgt
atattt RGBT 6D ReERIEed couerY afcveeket aadat tweek gagdt t and
ttgggcgbgqnagﬁgg%%&t§%320 cttattaatc ataagataat tcaccaataa ttttctaaat

atctttaatf attctataca4380 ttaataaatt gattattcca tagaattttt atgtaaacat
acttcacact gaatcaagta4440 tcacagactt gcaggcatac acaccacatt gactatacag

ccattt t tgttatcttc4500 ,acagaacttt afagacactt taaattcaat tctctctaga
ttactt %géfcégé{caﬁ az?gezi:@é’@‘ tgét a’fa‘ijrfb%%t Pdgt SRERt MAe2ed t PgidccPE
tctggcegttsabaggttagt 4620 ttccaaccct tcacatcaca aactagtcta tgtgccttgce

acgtggaaaa tgtttacatt4680 ttttaaaaat tttatgctct aggtctgttt ctgaacttca
ttaccttact gttaaatctg4740 aaaattatga aatgaaatcc tcatttaaat ggagctattt

calpadkfri cQLLtt 9Lt B98P0 ted at weeks 12 and 24 following the
abdominoplasty surgery using the following two methods of
rating severity of incisional scars:
] Expert panel assessment of blinded photographs using
- visual analog scale (VAS);
15 J Investigator Scar Assessment Scale Subject Scar

Assessment Scale;
SEQ ID NO:39 is efficacious by these criteria.

20
Example 17: A Phase 2 Randomized, Double-blind, Within-subject
Controlled Clinical Efficacy and Safety Study of SEQ ID NO:39
in Reducing Skin Scarring in Subjects Undergoing an Elective
Revision of Medial Scars Resulting from Prior Breast Reduction

25 or Mastopexy Surgery.

This study 1s a randomized, double-blind, within-subject
controlled study evaluating efficacy and safety of CTGF
antisense oligohucleotide SEQ ID NC:39 (i.e. the . drug
30 product). The drug product is administered to the medial
portion of the revised breast reduction scars via intradermal
injections. A section of either side of the medial portion of
the revised'b;east wound/scar is treated with drug product or

placebo, after the surgical incision is closed.



attccgtttt tggttgccat gataaccaat
atcttccatt cattaacatt
agtctttagc tttatcagac
at gagaaaat ggaattgttc

ggat gagcaa
catttgccca
tggtttatac
ct acccaggt
accaaaggca
aatt gcagac

aggtttttac taaagagtga

actagaatct tctccacatg
agact aactt ttcccaaggt

aaaat acacc tgaaaat aaa

gacaaacaga
aat agaaat t
ttccagatta
aagaagcctc
accaaagt ga
aggaitldget g
aatt agcaac
gact agct ct
aga

t ggcat aaat
tgttttgaaa
atgcatccta
at gt ggaaac
at ggt aaaca
aggattctag
gtt gt agt gc
acaaacaact
tca

agaaaaggga4860
gtaattcctc4920
ccttaccaag4980
aat at t gt ac5040
aaagcaat ac5100
gggaaaaaaa5160
caatgtcatt 5220
gt ccacacca5280

tggacagaca
caaacc g act ccqtgttcag aatgt ttt act ct ggg5340
ctttaa Eéﬁegggt %raﬁ ageﬁ’é‘égﬁ‘g géﬁlt&ggg]@g gé& cca@%gcw
ccaaat aﬂﬁz&amﬁpaigt app2ealiacdedl, aUOCRESRAC AhAJAANR A-«d OLbagt {65480 Page
9 79241- A-PCT Sequence_ST25 acacttcctt tctgtcaatt aattcctaac tgcaaagatg
aagggc@ﬁ%}(%ﬂ!ﬁﬁ%ﬁﬁ@S@QODgHgéGtg@dﬂqmﬂiyhﬁt@xpmgpa©ducggaadap&aﬂyhp
agca gat 5580 tt cacat.tt.t aaat cC acattaaa aaaaaaaaa
S0t Sac A 08 Rk Rt doR: SO ac T T KL bUhaded APRDRE
atgcacaeld peatoemedaSdvdrpatat Geeng 0JiBJ0gYJt@dekCaaat Cadnd aafAGC Il
agatct% % gtgtcagcaS?GO cat gt gt gag aaaagcagag aaacaacaag gtatctgatg
cttct g6 ¢ cgagagct 5820 ctcaaacagc cagcaggtag tcactagata tatagaaggc
caggctgaca gcagctgtt.g5880 aatctagtag gggtttggcc tagcactcca acaaagctta
caagccaggg ctgcctcccas940

Efficacy 1s determined by ratings each matched pair of
10 incisions. Efficacy is evaluated at weeks 12 and 24 following
revision of the medial portions of the breast reduction scar
using two methods of rating severity of incisional scars:
J Expert panel assessment of blinded photographs using
visual analog scale (VAS);
15 . Investigator Scar Assessment Scale Subject Scar

Assessment Scale

SEQ ID NO:39 is efficacious by these criteria.

20



ggagaagat c ctcatactcc tggaagtgga atctaaattg agcaggtcac cagacagat g6000 6001
<210> 11 211> 20 <212> DNA <213> Artificial Sequence <220> <223> Anti sense
directed to hunman connective tissue growth factor (CTGF) <400> 11
ccagctgctt ggcgcagacg20 <210> 12, <211> 20 <212> DNA <213> Artificial
Sequence <220> <223> Antisense directed to human connective tissue growth
factor (CTGF) <400> 12 'ccagaaagc tcdadcttga20 <210> 13 <211> 20 <212> DNA
<213> Artificial Sequence <220> <223> Antisense directed to human

connectwhes tiiss stlenigreaitits f act or (CTGF) <400> 13

1. A compound which comprises a modified oligonucleotidé
consisting.of 12-30 linked nucleosides, at least a 12
nucleobase sequence portion of which is present within

5 the region selected from nucleotides 718-751, 1388-
1423, 1457-1689, 2040-2069, 2120-2147, 2728-2797, 2267-
2301, 553-611, 1394-1423, 1469-1508, 1559-1605, 1659-
1689, 2100-2129 and 1399-1423 of SEQ ID NO: 9.

2. A compound which comprises a modified oligonucleotide

J consisting of 12-30 linked nucleosides, at least a 12
nucleobase sequence portion of which is present within

the nucleobase sequences set forth in SEQ ID NOs: 28,

30, 39, 40, 43, 44, 45, 50, 51, 52, 56, 78, 125 and

166.

15 3. A compound of claim 2 wherein the modified

oligonucleotide consists of 20 linked nucleosides.

4. A compound which comprises a modified oligonucleotide
comprising at least 12 linked nucleosides, the
nucleobase sequence of which 1is present within the

J nuclecbase sequences set forth in SEQ ID NOs: 28, 30,
39, 40, 43, 44, 45, 50, 51, 52, 56, 78, 125 and 166.

5. A compound of claim 4, wherein the modified
oligonucleotide comprises at least 14 linked
nucleosides.

25 6. The compound of any one of claims 1-5, wherein the
modified oligonucleotide is a single-stranded
oligonucleotide.

7. The Compound of any one of claimg 1-5, wherein the
modified oligonucleotide is a double~-stranded

30 oligonucleotide.



ccacaagctg tccagtctaa20 <210> 14 <211> 20 Page 10 79241-A--PCT
Sequence_ST25 <212> DNA <213> Artificial Sequence <220> <223> Anti sense
directed to human connective tissue growh factor (CTGF) <400> 14

ggt cacactc tcaacaaat a20 <210> 15 <211> 20 <212> DNA <213> Artifici al
Sequence <220> <223> Antisense directed to human connective tissue growth
factor (CTGF) <400> 15 aaacat gtaa ctifflggtca20 <210> 16 <211> 20 <212> DNA
<213> Artificial Sequence <220> <223> Antisense directed to human

connecti v@. t i Thee qpupdind act oanyCoEe) o 00ba s gygaagalyt twigetgigt gag20

modified oligonucleotide has a sequence which is 100%

identical over its length to a portion of one of the

sequences set forth in SEQ ID NOs: 28, 30, 39, 40, 43,
5 44, 45, 50, 51, 52, 56, 78, 125 and 166.

9. The compound of any one of claims 1 to 8, wherein the
modified oligonucleotide comprises at least one

modified internucleoside linkage.

10. The compound of claim 9, wherein at least one modified
J internucleoside linkage is a phosphothioate

internucleoside linkage.

11. The compound  of claim 10, where all of the

internucleoside linkages are phosphothioate

internucleoside linkages.

15 12. The compound of any one of claim 1-7, wherein at least

one nucleoside comprises a modified sugar.

13. The compound of claim 12, wherein the modified sugar is

a bicyclic sugar.

14. The compound of claim 12, wherein at least one of the

20 modified sugar comprises a 2’-0O-methoxyethyl.

15. The compound of any one of claim 1-7, comprising at
least one tetrahydropyran modified nucleoside wherein a

tetrahydropyran ring replaces the furanose ring.



<210> 17 <211> 20 <212> DNA <213> Artificial Sequence <220> <223> Anti sense
directed to human connective tissue growmh factor (cTGF) <400> 17

agggt ggagt cgcactggct 20 <210> 18 <211> 20 <212> DNA <213> Artificial
Sequence <220> <223> Antisense directed to human connective tissue growth
factor (CTGF) <400> 18 acgaaggcga cgcggacggg20 <210> 19 <211> 20 <212> DNA
<213> Artificial Sequence 79241-A- FCR-Sequence ST25 <220> <223> Antisense
directed to hunman connective tissue growth factor (CTGF) <400> 19
gccgacggctéggcmggct@gepdirs® 1608 20a<R115, 20vhe2Edn RNAR2AB8>tAet ati diealst

Sequence <220>
d one tetrahydropyran modified nucleoside Thas the

structure:
Pt
%{O\‘. : Bx
F
5 wherein Bx is an optionally protected heterocyclic base
moiety.

17. The compound of any one of claims 1-7, wherein at least

one nucleoside comprises a modified nucleobase.

18. The compound of claim 17, wherein the modified

10 nucleobase is a 5’'-methylcytosine.

19. The compound of any one of claims 1-7, wherein the

modified oligonucleotide comprises:

(a) a gap segment consisting of linked
deoxynucleosides;
15 (b) a 5’ wing segment consisting of linked modified

nucleosides; and

(¢) a 3' wing segment consisting.of linked modified

nucleosides;

wherein the gap segment is‘positioned between the 5¢
20 wing segment and the 3’ wing segment and wherein each

modified nucleoside within each wing segment comprises

a modified sugar.

20. The compound of claim 19, wherein the modified

oligonucleotide comprises:



<223> Antisense directed to human connective tissue growh factor (CTGF)
<400> 20 ggtgcacacg ccgatcttgc20 <210> 21 <211> 20 <212> DNA <213>
Artificial sequence <220> <223> Antisense directed to human connective
tissue growh factor (CTGF) <400> 21 tctttggcgg tgcacacgcc20 <210> 22 <211>
20 <212> DNA <213> Artificial Sequence <220> <223> Antisense directed to
human connective tissue growh factoerl23GTGF) <400> 22 gcaccatctt

t ggcggt gca20 <210> 23 <211> 20 <212> DNA <213> Artificial Sequence <220>

<223> Antisenseafli r gct e@dpt 0 JuyFRMICONFRE i deirlg SSeie gERWERetaCt Qi niGEG)

deoxynucleosides;
(b) a 5’ wing segment consisting of two linked
modified nucleosides; and
wing segment cqnsisting of five 1linked

5 {c) a 3’

modified nucleosides;

wherein the gap segment 1is positioned between the 5°

wing segment and the 3’ wing segment, wherein each

modified nucleoside within each wing segment comprises
and wherein each

10 a 2'-0-methoxyethyl sugar;

internucleoside linkage i1s a phosphothioate linkage.

wherein the
linked

21. The compound of any one of claims 1 to 20,

modified oligonucleotide consists of 20

nucleosides.

21, wherein the

forth in SEQ ID

15 22. The compound of any one of claims 1 to
nucleobase sequence is the sequence set

NO:39.

21, wherein the

forth in SEQ ID

23. The compound of any one of claims 1 to

nucleobase sequence is the segquence set

20 -~ NO:40.

21, wherein the

forth in SEQ ID

24. The compound of any one of claims 1 to
nucleobase sequence is the sequence set

NO:45.

wherein the

25

25.

The compound of any one of claims 1 to
nucleobase sequence is the sequence set

NO: 52.

21,
forth in SEQ ID



<400> 23 gcagggagca ccatctttgg20 <210> 24 <211> 20 <212> DNA <213>
Artificial Sequence <220> <223> Anti sense directed to human connective
tissue growh factor (CTGF) Page 12 79241- A-PCT Sequence_ST25 <400> 24
aagat gcagg gagcaccat c20 <210> 25 <211> 20 <212> DNA <213> Artifici al
Sequence <220> <223> Antisense directed to human connective tissue growth
factor (CTGF) <400> 25 ccaccgaaga tgdadggagc20 <210> 26 <211> 20 <212> DNA
<213> Artificial Sequence <220> <223> Antisense directed to human

connecti veeli sie emdind ast oan{ COEE) 0€4RQa1id6 dcgi@czhccwhaagahgeagl0

nucleobase sequence is the sequence set forth in SEQ ID

NO:166.
27. A composition which comprises a modified
5 oligonucleotide comprising linked nucleosides, the

nucleocbase sequence of which is a sequence set forth in
" one of SEQ ID NOs: 28, 30, 39, 40, 43, 44, 45, 50, 51,
52, 56, 178, 125 and 166, or a salt thereof, and a

pharmaceutically acceptable carrier or diluent.

0 28. The compound of any of claims 1 to 21, wherein the
nuclecbase sequence is 100% complimentary within the
range of nucleotides (e.g. 1388-1423, A-B, C-D, and E-
F) of SEQ ID NO:9 so long as a previously' designed

oligonucleotide does not fall within the range.

15 29. The compound of «c¢laim 28, wherein the modified

oligonucleotide is a single-stranded oligonucleotide.

30. The compound of @ claim 28, wherein the modified

oligonucleotide is a double-stranded oligonuclectide.

31. The compound of any one of claims 28 to 30, wherein the
20 modified oligonucleotide consists of 20 linked

nucleosides.

32. A method for inhibiting expression of connective tissue
growth factor in a cell or a tissue which comprises
contacting the cell or tissue with the compound of any

25 one of claims 1 to 31 under conditions such that

expression of connective tissue growth factor is

inhibited.

33. A method of treating an animal having a disease or
condition associated with expression of connective

30 tissue growth factor which comprises administering to



<210> 27 <211> 20 <212> DNA <213> Artificial Sequence <220> <223> Anti sense
directed to human connective tissue growmh factor (CTGF) <400> 27
gtacttgcag ctgctctgga20 <210> 28 <211> 20 <212> DNA <213> Artificial
Sequence <220> <223> Antisense directed to human connective tissue growth
factor (CTGF) <400> 28 gggcatgcag cccaccgccc20 <210> 29 <211> 20 <212> DNA
<213> Artificial Sequence <220> <22332Antisense directed to hunan
connective tissue gromh factor (CTGF) <400> 29 aggcccaacc acggtttggt20

Page 13 79241fs PGl i RRUeAIE € afnbanr<2dP> 3@ <@drgoda <dk2>alA sied 33 ¢

Artificial Sequence <220> <223> Antisense directed to human connective
ti ssue growt h dlectmsr ACTEP) 400efBective to inhibit expression of

connective tissue growth factor so as to thereby treat

the animal.

5 34. The method of claim 33, wherein the disease or

condition is a hyperproliferative disorder.

35. The method of claim 34, wherein the hyper-proliferative

disorder is a cancer.

36. The method of claim 33, wherein the disease or disorder

10 is a fibrotic disease.

37. The method of claim 36, wherein the fibrotic disease is
hypertrophic scarring, keloids, skin scarring, liver

fibrosis, pulmonary fibrosis, renal fibrosis, cardiac

fibrosis, or restenosis.

The method of claim 33, wherein the disease or disorder

15 38.
is joint fibrosis (ihcluding frozen shoulder syndrome,
tendon and peripheral nerve damage), spinal cord
damage, coronary bypass, abdominal and peritoneal
adhesions (including endometriosis, uterine leiomyomata
20 and fibroids), radial keratotomy and photorefractive

keratectomy, retinal reattachment surgery, device
mediated fibrosis (in for example diabetes), tendon

adhesions, Dupuytren contracture, or scleroderma.

39. A method for reducing scarring resulting from wound

25 healing in a subject in need thereof which comprises
administering to the subject an amount of the compound

of any one of claims 1 to 32 effective to inhibiﬁ

expression of connective tissue growth factor in the

subject so as to thereby reduce scarring resulting from

30 wound healing in the subject.



agggcaggcc caaccacggt20 <210> 31 <211> 20 <212> DNA <213> Artifici al
Sequence <220> <223> Antisense directed to human connective tissue growth
factor (CTGF) <400> 31 taagccgcga gggcaggccc20 <210> 32 <211> 20 <212> DNA
<213> Artificial Sequence <220> <223> Anti sense directed to human
connective tissue growh factor (CTGF) <400> 32 cccacaggtc ttggaacagg20
<210> 33 <211> 20 <212> DNA <213> Artlizfsi-ci al Sequence <220> <223> Anti sense
directed to hunman connective tissue growth factor (CTGF) <400> 33

agat gcceay 0CCoRtRIHAADE2 WY 34 552113020 521221 BNAERL3> Akbirfing al; o
Sequence <220> <223> Antisense directed to human connective tissue growth
factor (cTGF) hemgnm4atcagtvtuat sabected gf20m<Xige @Houp consisting

of skin breakage, surgical incisions, and burns.



79241- A- - PCT Sequence_ST25 <211> 20 <212> DNA <213> Artificial sequence
<220>"<223> Antisense directed to human connective tissue growh factor
(CTGF) <400> 35 ttcaagttcc agtctaatga20 <210> 36 <211> 20 <212> DNA <213>
Artificial sequence <220> <223> Antisense directed to human connective

tis growt h factor (CTGF) #M30>A38Tt$dquescesa2ft t agaaaaa20 <210> 37 <211>
20 22225A9N§;$%$§$cﬂf i%8i ci al Sequence <220> <223> Antisense directed to
hunman cgﬁnecsive tissue growh factor (CTGF) <400> 37 cacaatgttt

t gaat10yggERA1¥23dD Ph3fnacdiddical, <at2> DNA
ISIS Pharmaceuticals, Inc.

<120> Antisense oligonucleotides directed against connective tissue growth factor

expression and uses thereof

<160> 165
<170> pPatentIn version 3.5

<210> 1

<211> 20

<212> DNA

<213> artificial Sequence

<220>
<223> Ppositive control oligonucleotide directed to human H-ras

- <400> 1 |
tccgtcatcg ctectcaggg 20

<210> 2

<211> 2075

<212> DNA

<213> Homo sapiens

<220>
<221> exon
<222> (130)..(1180)

<400> 2 ‘
cccggecgac agccccgaga cgacageccg gegegtceccg gtccccacct ccgaccaceg 60

ccagegetec aggecccgeg ctccccgctc gecgecaccg cgecctecge tccgeccgea 120

gtgccaacc atg acc gcc gcc agt atg g?c €CC gtc cgc gtc gcc tte gt? 171
Qet Thr Ala Ala ger Met Gly Pro val ?59 val Ala phe va

gtc ctc ctc gcc ctc tgc agc cgg ccg gec gte g?c cag aac tgc agc 219
“‘al Leu Leu Ala Leu Cys Ser Arg Pro Ala val G y Gln Asn Cys Ser

.5 20 25 30

g?g CCY tgc Cgg tgc cCg gac gag ccg gcyg ccg cgc tgc ccg gcg g?c 267
Gly Pro Cys Arg Cys Pro Asp Glu Pro Ala Pro Arg Cys Pro Ala G y

35 40 45
gtg agc ctc gtg ctg gac g?c tgc g?c tgc tgc cgc gtc tgc gec aag 315
val Ser Leu val Leu Asp Gly Cys Gly Cys Cys Arg Val Cys Ala Lys
50 55 60
cag ctg g?c gag ctg tgc acc gag cgc gac ccc tgc gac ccg cac aag 363
GIn teu Gly Glu Leu Cys Thr Glu Arg Asp Pro Cys Asp Pro His Lys
65 70 75

g?c ctc ttc tgt gac ttc g?c tcc ccg gee aac cgc aag atc g?c gt 411
Gly Leu Phe Cys Asp Phe Gly Ser Pro Ala Asn Arg Lys Ile Gly va

80 85 90
Page 1



<213> Artificial

connective tissue growh factor
<210> 39 <211> 20 <212> DNA <213> Artificial

Sequence <220> <223> Antisense directed to hunman

(CTGF) <400> 38 acatggcaca atgttttgaaz20
Sequence <220> <223> Anti sense

directed to human connective tissue growh factor (cTGF) <400> 39
gtttgacatg gcacaatgtt20 <2102924Q-A<PtI>Saer&]BF2DNA <213> Artifici al

uence ST25 <220> <223> Antisense dire

SeCIuence& 79241-A-aPCT S§C g C(? ¢2 ?ﬁ@cﬁa\ﬁ?{ §§'ﬁ c4 d to human
con [ r At o) ﬁgﬁ% {?ng h tg acat gcacazo
<21§Eﬁ %C%é;%gsézﬂg 23T t1b§i cl'a )@equencelf@20>
cgc agc g?a gag tcc ttc cag agc agc tgc aag tac cag tgc acg tgc 507
Arg Ser Gly Glu Ser Phe Gln Ser Ser Cys Lys Tyr Gln Cys Thr Cys
115 120 125
ctg gac g?g gcg gt g?c tgc atg ccc ctg tge agc atg gac gtt cgt 555
Leu Asp Gly Ala val Gly Cys Met Pro Leu Cys Ser Met Asp val Arg
130 135 140
ctg ccc agc cct gac tgc ccc ttc ccg agg agg gtc aag ctg ccc g?g 603
Leu Pro Ser Pro Asp Cys Pro Phe Pro Arg Arg val Lys Leu Pro Gly
145 : 150 155
aaa tgc tgc gag gag tgg gtg tgt gac gag ccc aag gac caa acc gt 651
Lys Cys Cys Glu Glu Trp val Cys Asp Glu Pro Lys Asp GIn Thr va
160 165 170
gtt g?g CCt gcc ctc gcg gct tac cga ctg gaa gac acg ttt g?c cca 699
val Gly Pro Ala Leu Ala Ala Tyr Arg Leu Glu Asp Thr pPhe Gly Pro
175 180 185 190
gac cca act atg att aga gcc aac tgc ctg gtc cag acc aca gag tgg 747
Asp Pro Thr Met Ile Arg Ala Asn Cys Leu val GIn Thr Thr Glu Trp
195 200 205
agc gce tgt tcc aag acc tgt g?g atg g?c atc tcc acc cgg gtt acc 795
Ser Ala Cys Ser Lys Thr Cys Gly Met Gly Ile ser Thr Arg val Thr
210 215 220
aat gac aac gcc tcc tgc agg cta gag aag cag agc cgc ctg tgc atg 843
Asn Asp Asn Ala Ser Cys Arg Leu Glu Lys Gln Ser Arg Leu Cys Met
225 230 235
gtc agg cct tgc gaa gct gac ctg gaa gag aac att aag aag g?c aaa 891
val Arg Pro Cys Glu Ala Asp Leu Glu Glu Asn Ile Lys Lys Gly Lys
240 245 250
aag tgc atc cgt act ccc aaa atc tcc aag cct atc aag ttt gag ctt 939
Lys Cys Ile Arg Thr Pro Lys Ile Ser Lys Pro Ile Lys Phe Glu Leu
255 260 265 270
. TCct g?c tgc acc agc atg aag aca tac cga gct aaa ttc tgt g?a gta 987
ser Gly Cys Thr Ser Met Lys Thr Tyr Arg Ala Lys Phe Cys Gly val
275 280 285
tgt acc gac g?c cga tgC tgc acc ccc cac aga acc acc acc ctg ccg 1035
Cys Thr Asp Gly Arg Cys Cys Thr Pro His Arg Thr Thr Thr Leu Pro
290 295 300
gtg gag ttc aag tgc cct gac g?c gag gtc atg aag aag aac atg atg 1083
val Glu Phe Lys Cys Pro Asp Gly Glu val Met Lys Lys Asn Met Met
305 310 315
ttc atc aag acc tgt gcc tgc cat tac aac tgt ccc g?a gac aat gac 1131
Phe ITe Lys Thr Cys Ala Cys His Tyr Asn Cys Pro Gly Asp Asn ASp
320 325 330
atc ttt gaa tcg ctg tac tac agg aag atg tac g?a gac atg gca tga a 1180
ITe phe Glu Ser Leu Tyr Tyr Arg Lys Met Tyr Gly Asp Met Ala

Page
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<223> Antisense directed to human connective tissue growh factor (cTGF)
<400> 41 tgatagacta tttgtttgac20 <210> 42 <211> 20 <212> DNA <213>
Artificial Sequence <220> <223> Antisense directed to human connective
tissue growh factor (CTGF) <400> 42 gttccactgt caagtcttaa20 <210> 43 <211>

20 <212> DNA <213> Artificiy UBPF &S §g > Antisense directed to
<400> 43 tgtactaatg

hurggy connective tisgge gr ow actong
tagttccact 20 <210> 44 211> 20 <212> DNA <213> Artificial Sequence <220>

<2 ZBSaPRG995 chRAR0AT F iic BRET G TR PERILGHAE QARTEIALLS AFELEEGAMth f adLt? (CTGR)

<4093 e LAt LA 0E & L hI LRGP 4% 55t FRgtrtttct aactgggoga 1300
aaagattcce acccaattca aaacattgtg ccatgtcaaa caaatagtct atcttcccca 1360
gacactggtt tgaagaatgt taagacttga cagtggaact acattagtac acagcaccag 1420
aatgtatatt aaggtgtggc tttaggagca gtgggagggt accggcccgg ttagtatcat 1480
cagatcgact cttatacgag taatatgcct gctatttgaa gtgtaattga gaaggaaaat 1540
tttagcgtge tcactgacct gcctgtagcc ccagtgacag ctaggatgtg cattctccag 1600
ccatcaagag actgagtcaa gttgttcctt aagtcagaac agcagactca gctctgacat 1660
tctgattcga atgacactgt tcaggaatcg gaatcctgtc gattagactg gacagcttgt 1720
ggcaagtgaa tttgcctgta acaagccaga ttttttaaaa tttatattgt aaatattgtg 1780
tgtgtgtgtg tgtgtgtata tatatatata tatgtacagt tatctaagtt aatttaaagt 1840
tgtttgtgcec tttttatttt tgtttttaat gctttgatat ttcaatgtta gcctcaattt 1900
ctgaacacca taggtagaat gtaaagcttg tctgatcgtt caaagcatga aatggatact 1960
tatatggaaa ttctgctcag atagaatgac agtccgtcaa aacagattgt ttgcaaaggg 2020
gaggcatcag tgtcttggca ggctgatttc taggtaggaa atgtggtagc tcacg 2075
<210> 3
<211> 22
<212> DNA
<213> Artificial sequence
<220> .
<223> Forward PCR primer directed to human connective tissue growth
factor (CTGFg

<400> 3

acaagggcct cttctgtgac tt 22

<210> 4

<211> 22

<212> DNA

<213> Artificial sequence

<220> .

<223> Reverse PCR primer directed to human connective tissue growth
factor (CTGF?

<400> 4

ggtacaccgt accaccgaag at 22

<210> 5

<211> 23

<212> DNA

<213> Artificial Sequence

Page
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<211> 20 <212> DNA <213> Artificial Sequence <220> <223> Anti sense directed
to human connective tissue growh factor (cTGF) Page 16 79241-A-PCT
Sequence_ST25 <400> 45 taatatacat tctggtgctg20 <210> 46 <211> 20 <212> DNA
<213> Artificial Sequence <220> <223> Antisense directed to human

connective tissue growth facign (LpEr)segfiiite_¢f2caccttaat atacattctg20
<210> 47 <211> 20 <212> DNA <213> Artificial Sequence <220> <223> Anti sense

di red0ed t o human connective tissue gromﬂh_factoBngT§E%9<400> 47
taas?g?éeac@gg%meﬂedéﬂbm«wscwmin% tissue.g <SAFOTAr i fi ci al

Sequence

<400> 5 :
tgtgcaccge caaagatggt gct 23

<210> 6

<211> 19

<212> DNA

<213> Artificial sequence

<220>
<223> Forward PCR primer directed to human GAPDH

<400> 6
gaaggtgaag gtcggagtc 19

<210> 7

<211> 20

<212> DNA

<213> Artificial Ssequence

<220>
<223> Reverse PCR primer directed to human GAPDH

<400> 7
gaagatggtg atgggatttc 20

<210> 8

<211> 20

<212> DNA

<213> Artificial Sequence

<220>
<223> PCR probe directed to human GAPDH

<400> 8
caagcttccc gttctcagcc 20

- 210> 9
<211> 2358
<212> DNA
<213> Homo sapiens

<220>

<221> exon

<222> (207)..(1256)

<400> 9

aaactcacac aacaactctt cccecgetgag aggagacagce cagtgcgact ccaccctcca 60
gctcgacggc agccgccccg gccgacagec ccgagacgac ageccggcge gtcecggtec 120
ccacctccga ccaccgecag cgctccagge cccgecgetc cccgetcgec gecaccgege 180
ccteegetcee gececcgeagtg ccaacc atg acc gce gec agt atg ggc ccc gtc 233

Page 4



<223> Antisense directed to human connective tissue growh factor (CTGF)
<400> 48 gtaccctccc actgctccta20 <210> 49 <211> 20 <212> DNA <213>
Artificial Sequence <220> <223> Antisense directed to human connective
tissue growh factor (cTGF) <400> 49 aagatgctat ctgatgatac20 <210> 50 <211>
20 <212> DNA <213> Artifici glgrPLQUBRE &egdeitz_sPit3> Antisense directed to
human connective tissue gromét Thacdlar A{LEeF)Met40Dp» P50 &gt at aagat
gctatctgat 20 Page 17 792411A-PCT Sequende ST25 <210> 51 <211> 20 <212> DNA

contl: 3 5 RS BT R i P oo

g?c cag aac tgc agc g?g CCg tgc cgg tgc ccg gac gag ccg gcg ccg 329
Gly GIn Asn Cys Ser Gly Pro Cys Arg Cys Pro Asp Glu Pro Ala Pro
30 35 40
cgc tgc ccg gcg g?c gtg agc ctc gt ttg gac g?c tgc g?c tgc tgc 377
Arg Cys Pro Ala Gly val ser Leu val Leu Asp Gly Cys Gly Cys Cys
45 50 55
cgc gtc tgc gcc aag cag ctg ggc gag ctg tgc acc gag cgc gac ccc 425
Arg val Cys Ala Lys GIn Leu Gly Glu Leu Cys Thr Glu Arg Asp Pro
60 65 70
tgc gac ccg cac aag g?c ctc ttc tgt gac ttc g?c tcc ccg gcc aac 473
Cys Asp Pro His Lys Gly Leu Phe Cys Asp Phe Gly Ser Pro Ala Asn
75 80 85
£gc aag atc g?c gtg tgc acc gcc aaa gat ggt gct ccc tgc atec ttc 521
Arg Lys Ile Gly val Cys Thr Ala Lys Asp Gly Ala Pro Cys Ile Phe
90 95 100 105
g?t g?t acg gtg tac cgc agc g?a gag tcc ttc cag agc agc tgc aag 569
Gly Gly Thr val Tyr Arg ser Gly Glu Ser Phe Gin Ser Ser Cys Lys
110 115 120
tac cag tgc acg tgc ctg gac g?g gcg gt gqc tgc atg ccc ctg tgc 617
Tyr GIn Cys Thr Cys Leu Asp Gly Ala val Gly Cys Met Pro Leu Cys
125 130 135
agc atg gac gtt cgt ctg ccc agc cct gac tgc ccc ttc ccg agg agg 665
ser Met Asp val Arg Leu Pro Ser Pro Asp Cys Pro Phe Pro Arg Arg
140 145 150
gtc aag ctg ccc g?g aaa tgc tgc gag gag tgg gtg tgt gac gag ccc 713
val Lys Leu Pro Gly Lys Cys Cys Glu Glu Trp val Cys Asp Glu Pro
155 160 165
" aag gac caa acc gtg gtt g?g cct gcc ctc gcg gct tac cga ctg gaa 761
Lys Asp GIn Thr val val Gly Pro Ala Leu Ala Ala Tyr Arg Leu Glu
170 175 180 185
gac acg ttt ggc cca gac cca act atg att aga gcc aac tgc ctg gtc . 809
Asp Thr pPhe Gly Pro Asp Pro Thr Met Ile Arg Ala Asn Cys Leu val
190 195 200
cag acc aca gag tgg agc gcc tgt tcc aag acc tgt g?g atg g?c atc 857
GIn Thr Thr Glu Trp Ser Ala Cys Ser Lys Thr Cys Gly Met Gly Ile
205 210 215 _
-tcc acc cgg gtt acc aat gac aac gcc tcc tgc agg cta gag aag cag 905
Ser Thr Arg val Thr Asn Asp Asn Ala Ser Cys Arg Leu Glu Lys Gln
220 225 230
agc cgc ctg tgc atg gtc agg cct tgc gaa gct gac ctg gaa gag aac 953
Ser %gg Leu Cys Met val 928 Pro cys Glu Ala 93? Leu Glu Glu Asn
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<211> 20 <212> DNA <213> Artificial
to human connective tissue growh factor

at agcaggca20 <210> 53 <211> 20 <212> DNA <213> Artificial

Sequence <220> <223> Anti sense directed

(CTGF) <400> 52 tacacttcaa

Sequence <220>

<223> Antisense directed to human connective tissue growh factor (CTGF)

<400> 53 tcaattacac ttcaaat 3@64P-s<pdP3eafericéldr2520 <212> DNA <213>
Ar tgth @&@Iaa§e@%§ass 769205 a2 3ytAndt seasradateectedagocdtuman cdooecti ve
hG

ti sEgelys aws tyDIrLy GJSGF)H€¢G©>T®4ngjdgaa1'@céetdb’éc$gp%ct 20 <210> 55 <211>
20 25812> DNA <213> APificial SequenéBl<220> <223> AntS%sense directed to
hungpR capReetdae cti St%‘ﬂegff eyt hickagdohtd Gh§FAca<480xgadga@t 99ct gaado
aatigeacyd ®R@ Glu Leu Ser Gly Cys Thr Ser Met Lys Thr Tyr Arg Ala
270 275 280
aaa ttc tgt g?a gta tgt acc gac g?c cga tgc tgc acc ccc cac aga 1097
Lys Phe Cys Gly Val Cys Thr Asp Gly Arg Cys Cys Thr Pro His Arg
285 290 295
acc acc acc ctg ccg gtg gag ttc aag tgc cct gac g?c gag gtc atg 1145
Thr Thr Thr Leu Pro val Glu Phe Lys Cys Pro Asp Gly Glu val Met
300 305 310
aag aag aac atg atg ttc atc aag acc tgt gcc tgc cat tac aac tgt 1193
Lys Lys Asn Met Met Phe Ile Lys Thr Cys Ala Cys His Tyr Asn Cys
315 320 325
cce g?a gac aat gac atc ttt gaa tcg ctg tac tac agg aag atg tac 1241
Pro Gly Asp Asn Asp Ile Phe Glu Ser Leu Tyr Tyr Arg Lys Met Tyr
330 335 340 345
g?a gac atg gca tga agccagagag tgagagacat taactcatta gactggaact 1296
Gly Asp Met Ala
tgaactgatt cacatctcat ttttccgtaa aaatgatttc agtagcacaa gttatttaaa 1356
tctgtttttc taactggggg aaaagattcc cacccaattc aaaacattgt gccatgtcaa 1416
acaaatagtc tatcaacccc agacactggt ttgaagaatg ttaagacttg acagtggaac 1476
tacattagta cacagcacca gaatgtatat taaggtgtgg ctttaggagc agtgggaggg 1536
taccagcaga aaggttagta tcatcagata gcatcttata cgagtaatat gcctgctatt 1596
tgaagtgtaa ttgagaagga aaattttagc gtgctcactg acctgcctgt agccccagtg 1656
acagctagga tgtgcattct ccagccatca agagactgag tcaagttgtt ccttaagtca 1716
gaacagcaga ctcagctctg acattctgat tcgaatgaca ctgttcagga atcggaatcc 1776
tgtcgattag actggacagc ttgtggcaag tgaatttgcc tgtaacaagc cagatttttt 1836
daaatttata ttgtaaatat tgtgtgtgtg tgtgtgtgtg tatatatata tatatgtaca 1896
" gttatctaag ttaatttaaa gttgtttgtg cctttttatt tttgttttta atgctttgat 1956
atttcaatgt tagcctcaat ttctgaacac cataggtaga atgtaaagct tgtctgatcg 2016
ttcaaagcat gaaatggata cttatatgga aattctgctc agatagaatg acagtccgtc 2076
aaaacagatt gtttgcaaag gggaggcatc agtgtccttg gcaggctgat ttctaggtag 2136
gaaatgtggt agcctcactt ttaatgaaca aatggccttt attaaaaact gagtgactct 2196
atatagctga tcagttittt cacctggaag catttgtttc tactttgata tgactgtttt 2256
tcggacagtt tatttgttga gagtgtgacc aaaagttaca tgtttgcacc tttctagttg 2316
aaaataaagt gtatattttt tctataaaaa aaaaaaaaaa aa 2358
Page 6



<210> 56 79241- A- PCT Sequence_ST25 <211> 20 <212> DNA <213> Artifici al
Sequence <220> <223> Antisense directed to human connective tissue growth
factor (CTGF) <400> 56 tcttgatggc tggagaatgc20 <210> 57 <211> 20 <212> DNA
<213> Artificial Sequence <220> <223> Anti sense directed to human
connective tissue growth fac ) aat cagaat gt cagagct g20
<210> 58 <211> 20 <212> Wéggggci%fisfeiﬁg%“ggzqsgence <220> <223> Anti sense
directed to human connective tissue growh factor (c-i GF) <400> 58
cat< aat%ggcaaagcatmo <210> 59 <211> 20 <212> DNA <213> Artificial

D

Se Ce 0>

<213> Homo sapiens

<400> 10

tatattattc actgtcaatc ttagtttata tccagataca acagggtaca ctgctcttgt 60
aatggaatca gacttcttat tttaacaaga caaaccaaat ccaatccaca tttgaagatt 120
ataggtttta atataagaaa atgcactcat ttctcaaaga ccctagtgaa gctgtgtita 180
aatgctccta ggtgaacccc ctttgcatcc cagtgttccc accctgacac ccagageccc 240
tacctaccca acacagaatc atttgctctg atagaacaat ggatcccttt ttctggaaac 300
attgatggcc actcctccct tgtccttgcc tatataaaac tcctacatat attaagagaa 360
aactaagcaa gagttttgga aatctgcccc aggagactgc atcctgagtc acacgcgtct 420
ttgttctctt tcttgtccca aaaccgttac ctcaagtgac aaatgatcaa atctcaaata 480
tagaattcag ggttttacag gtaggcatct tgaggatttc aaatggttaa aagcaactca 540
ctccttttct actctttgga gagtttcaag agcctatagc ctctaaaacg caaatcattg 600
ctaagggttg ggggggagaa accttttcga attttttagg aattcctgct gtttgcctct 660
tcagctacct acttcctaaa aaggatgtat gtcagtggac agaacagggc aaacttattc 720
gaaaaagaaa taagaaataa ttgccagtgt gttfataaat gatatgaatc aggagtggtg 780
cgaagaggat agggaaaaaa aaattctatt tggtgctgga aatactgcgc trttttttttt 840
cctttttttt tttttctgtg agctggagtg tgccagcttt ttcagacgga ggaatgctga 900
gtgtcaaggg gtcaggatca atccggtgtg agttgatgag gcaggaaggt ggggaggaat 960
gcgaggaatg tccctgtttg tgtaggactc cattcagctc attggcgagc cgcggecgec 1020
cggagcgtat aaaagcctcg ggccgeccge cccaaactca cacaacaact cttceccget 1080
gagaggagac agccagtgceg actccaccct ccagctcgac ggcagcecgcc ccggccgaca 1140
gccecgagac gacagcccgg cgegtccegg tccccacctc cgaccaccgc cagegetcca 1200
ggcceeegecg ctccccgctc gcecgecaccg cgeccteecge tccgececgca gtgccaacca 1260
tgaccgccge cagtatggge cccgtecgeg tcgecttegt ggtcctccte gecctctgea 1320
gccgggtaag cgccgggagce ccccgetgeg geccggegget gccagggagg gactcggggce 1380
cggccgggga gggcgtgcge gccgaccgag cgccgetgac cgccctgtec tccctgeage 1440
cggccgtcgg ccagaactgc agcgggccgt gecggtgecc ggacgagceccg gegecgceget 1500
gceegygcyggg cgtgagectc gtgctggacg getgeggetg ctgeegegte tgegecaage 1560
agctgggcga gctgtgcacc gagcgcgacc catgcgaccc gcacaagggce ctattctgtc 1620
acttcggcte cccggcecaac cgcaagatcg gcgtgtg;gg gggtaagacc cgcageeece 1680



<223> Antisense directed to human connective tissue growh factor (CTGF)
<400> 59 ggctaacatt gaaatatcaa20 <210> 60 <211> 20 <212> DNA <213>
Artificial sequence <220> <223> Antisense directed to human connective
tissue growh factor (cTGF) <400> 60 aattgaggct aacattgaaa20 <210> 61 <211>
20 <212> DNA <213> Artifici u 1:ACT Sequence_ST25 <220>
<223> Antisense directed to%ﬁﬁﬁggxggﬁﬁgbtaéé fﬁ%sue grow h factor (CTGF)
<4(Kt296ﬁamt gag@gatgd gagyricanc 20ge@haec GRcc@dthga2dnaagd@accDNA 474Q>
Artificial e <220> <223> Antisense d{rected t 0. human cqgagctive

ti SAL&9 %ﬁ&ftéﬁf‘b"rc (:Eﬁaég)tg%a(%ga%cfcgc cccctgcage ccagatccca

actcgcatcc ctgacgctct ggatgtgaga gtgccccaat gcctgacctc tgcatcccec 1860
acccctectct tecccttecte ttctccagec aaagatggtg ctccctgeat cttcggtggt 1920
acggtgtacc gcagcggaga gtccttccag agcagctgca agtaccagtg cacgtgcectg 1980
gacggggcgg tgggctgcat gcccctgtge agcatggacg ttcgtetgec cagccctgac 2040
tgcceccttcce cgaggagggt caagctgccc gggaaatget gcgaggagtg ggtgtgtgac 2100
gagcccaagg accaaaccgt ggttgggect gccctcgegg gtgagtcgag tcttectcta 2160
agtcagggtc gtgattctct cccagggagg gagtcctaac tgtgccgacc gaacggggga 2220
aataccttat ccaggcgttt tacatggtgt ttgtgtgctc tgctctcgca gcttaccgac 2280
tggaagacac gtttggccca gacccaacta tgattagagc caactgcctg gtccagacca 2340
cagagtggag cgcctgttcc aagacctgtg ggatgggcat ctccacccgg gttaccaatg 2400
acaacgcctc ctgcaggcta gagaagcaga gccgcctgtg catggtcagg ccttgcgaag 2460
ctgacctgga agagaacatt aaggtacatg ttctgctcct attaactatt tttcacagga 2520
aaaacagtgg ataggaccca acttagggct cttgccacgce ttgttagtat aagcccgtta 2580
tctccaaaac tatctaacca ttgagctgtt ttgctggaat gagagcttgt gtaatagcaa 2640
ccaccagttt tccactacga aatcttccac agggttagtt aattcaagac attccaagag 2700
aggctctggce tatttttgga catagcaaat gagactcaaa cttcctcccc tcaaaatata 2760
aacagaagtc agacaacaga agactaaaac acagagggtt gaagaaagcc actcctcttg 2820
tagagtcgct gatttttttt tttcctctct cttttccctt gtcttcectta gaagggcaaa 2880
aagtgcatcc gtactcccaa aatctccaag cctatcaagt ttgagctttc tggctgcacc 2940
agcatgaaga cataccgagc taaattctgt ggagtatgta ccgacggccg atgctgcacc 3000
Tcccacagaa ccaccaccct gccggtggag ttcaagtgcc ctgacggcga ggtcatgaag 3060
aagaacatga tgttcatcaa gacctgtgcc tgccattaca actgtcccgg agacaatgac 3120
atctttgaat cgctgtacta caggaagatg tacggagaca tggcatgaag ccagagagtg 3180
agagacatta actcattaga ctggaacttg aactgattca catctcattt ttccgtaaaa 3240
atgatttcag tagcacaagt tatttaaatc tgtttttcta actgggggaa aagattccca 3300
cccaattcaa aacattgtgc catgtcaaac aaatagtcté tcaaccccag acactggttt 3360
gaagaatgtt aagacttgac agtggaacta cattagtaca cagcaccaga atgtatatta 3420
aggtgtggct ttaggagcag tgggagggta ccagcagaaa ggttagtatc atcagatagc 3480
atcttatacg agtaatatgc ctgctatttg aagtgtaatt gagaaggaaa attttagcegt 3540
Page 8



tatggtgttc agaaattgag20 <210> 63 <211> 20 <212> DNA <213> Artifici al
Sequence <220> <223> Antisense directed to human connective tissue growth
factor (cTGF) <400> 63 ctacctatgg tgttcagaaa20 <210> 64 <211> 20 <212> DNA
<213> Artificial Sequence <220> <223> Anti sense directed to human

connective tissue growh fa L4 (CTEE) e S > dacattctac ctatggtgtt20
<2@acaét?%l%eg&qgsggl%ecam??i‘a%e‘}&i&%q%%gf{%eu@g&stsaaz;w <28y Antisense

Page 9

di rected uman connective tissue gromh factor (CIGF) <400> 65
gacIRFEHRATCaBRA TIL be 202gLTega GG AgPAPRST XRILPBRC N CLgattc 3660
gaatgacact gttcaggaat cggaatcctg tcgattagac tggacagctt gtggcaagtg 3720
aatttgcctg taacaagcca gattttttaa aatttatatt gtaaatattg tgtgtgtgtg 3780
tgtgtgtgta tatatatata tatgtacagt tatctaagtt aatttaaagt tgtttgtgcc 3840
tttttatttt tgtttttaat gctttgatat ttcaatgtta gcctcaattt ctgaacacca 3900
taggtagaat gtaaagcttg tctgatcgtt caaagcatga aatggatact tatatggaaa 3960
ttctgctcag atagaatgac agtccgtcaa aacagattgt ttgcaaaggg gaggcatcag 4020
tgtccttggc aggctgattt ctaggtagga aatgtggtag cctcactttt aatgaacaaa 4080
tggcctttat taaaaactga gtgactctat atagctgatc agttttttca cctggaagca 4140
tttgtttcta ctttgatatg actgtttttc ggacagttta tttgttgaga gtgtgaccaa 4200
aagttacatg tttgcacctt tctagttgaa aataaagtgt atattttttc tataaagggc 4260
.ttggttattc atttatcctt ctaaacattt ctgagttttc ttgagcataa ataggaagtt 4320
cttattaatc ataagataat tcaccaataa ttttctaaat atctttaatt attctataca 4380
ttaataaatt gattattcca tagaattttt atgtaaacat acttcacact gaatcaagta 4440
tcacagactt gcaggcatac acaccacatt gactatacag ccattttttt tgttatcttc 4500
acagaacttt atagacactt taaattcaat tctctctaga ttacttcagt ctccattaac 4560
cctgttgtat tacacttggt ccttttggca tttgtacctc tctggecgtt ataggttagt 4620
ttccaaccct tcacatcaca aactagtcta tgtgccttgc acgtggaaaa tgtttacatt 4680
ttttaaaaat tttatgctct aggtctgttt ctgaacttca ttaccttact gttaaatctg 4740
aaaattatga aatgaaatcc tcatttaaat ggagctattt cataagtctt gttttgtata 4800
attccgtttt tggttgccat gataaccaat gacaaacaga tggcataaat agaaaaggga 4860
ggatgagcaa atcttccatt cattaacatt aatagaaatt tgttttgaaa gtaattcctc 4920
catttgccca agtctttage tttatcagac ttccagatta atgcatccta ccttaccaag 4980
tggtttatac atgagaaaat ggaattgttc aagaagcctc atgtggaaac aatattgtac 5040
ctacccaggt aggtttttac taaagagtga accaaagtga atggtaaaca aaagcaatac 5100
accaaaggca actagaatct tctccacatg aggatagctg aggattctag gggaaaaaaa 5160
aattgcagac agactaactt ttcccaaggt aattagcaac gttgtagtgc caatgtcatt 5220
tggacagaca aaaatacacc tgaaaataaa gactagctct acaaacaact gtccacacca 5280
Caaaccaaag ggaaaacttc ccgtgttcag aatgtgaaaa tttatggtca aaactctggg 5340
ctttaaggat acacccacat ctgtatatag cagtgctgcc aggagcagca ccccacctcc 5400
Ccaaataaat gcgcatgtac acatacacat aggcacacac acagagtaca ctgttagttc 5460



<213> Artificial Sequence <220> <223> Antisense directed to human
connective tissue growth factor (CTGF) <400> 66 gatcagacaa gctttacatt20
<210> 67 <211> 20 <212> DNA <213> Artificial Sequence <220> <223> Anti sense
directed to human connective tissue growh factor (CTGF) <400_>f 67 I
atgctttgaa cgatcagaca20 <21 _<211> <21 PNA <213> Artificia
Sequence <220> <223> Antise%?gggf}é%%éﬁéﬁgp U%i% connective tissue growth

f acaactt CRE-F cri8at b Baat ddtaat guicadd@agcymgglihtg2dgabfaae?11> 5300<212> DNA
<213> Artificial qqt;ence <220> <223> Anti sense directed to hunman

SoraasRE TS FeEira T R T E00,Aan exaera LUFO8 PRI RAACAERRAY | catoa8Dt { gazo
<21fxacérritlicaadRacdl dcatMhag? bdzaddah | fgrabctIQEUEYeRaaaca 5640

aaaatcccac aggcaatgtt tctacaaaaa ttagatggca atgcacactt tcacccccca 5700
aatatcggag gtagggggtg ccaaatcatc aaccaccgta agatctgcac cgtgtcagca 5760
catgtgtgag aaaagcagag aaacaacaag gtatctgatg cttctgagaa cacgagagct 5820
ctcaaacagc cagcaggtag tcactagata tatagaaggc caggctgaca gcagctgttg 5880
aatctagtag gggtttggcc tagcactcca acaaagctta caagccaggg ctgcctccca 5940
ggagaagatc ctcatactcc tggaagtgga atctaaattg agcaggtcac cagacagatg 6000
t 6001
<210> 11
211> 20
<212> DNA
<213> Artificial sequence
<220> .
<223> Antisense directed to human connective tissue growth factor

(CTGF)
<400> 11 ‘
ccagctgctt ggcgcagacg . 20
<210> 12
<211> 20
<212> DNA
<213> Artificial sequence
<220> )
<223> Antisense directed to human connective tissue growth factor

(CTGF) .
<400> 12
'ccagaaagce tcaaacttga 20
<210> 13
<211> 20
<212> DNA
<213> Artificial sequence
<220> .
<223> Antisense directed to human connective tissue growth factor

(CTGF)
<400> 13
ccacaagctg tccagtctaa 20
<210> 14
<211> 20
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<220> <223> Antisense directed to human connective tissue growh factor
(CTGF) <400> 70 ccatataagt atccatttca20 <210> 71 <211> 20 <212> DNA <213>
Artificial Sequence 79241-A-PCT Sequence_ST25 <220> <223> Anti sense
directed to human connective tissue growh factor (CIGF) <400> 71

gaatttccat ataagtatcc20 <21%23§-A<-%H>5e%9er&%}_§ﬁw <213> Artificial
Sequense pwa20> <223> Antisense directed to human connective tissue growh

f act2d3>( Q@& iei400sedi@ntet gagcaga atttccatat20 <210> 73 <211> 20 <212> DNA
<21§QNH ficial Sequence <220> <223> Anti sense directed to human

con Ei Vi ke g Qe dRRLRN Coafdeki vé Q0ssue3gaithafi&lor t ct gagcagazl
<210> 774 &Gty 20 <212> DNA <213> Artificial Sequence 4

<400> 14
ggtcacactc tcaacaaata 20

<210> 15

<211> 20

<212> DNA

<213> Artificial Sequence

<220>
<223> Antisense directed to human connective tissue growth factor (CTGF)

<400> 15
aaacatgtaa cttttggtca 20

<210> 16
<211> 20
<212> DNA
<213> Artificial Sequence

<220>
<223> Antisense directed to human connective tissue growth factor (CTGF)

<400> 16
gggaagagtt gttgtgtgag 20

<210> 17

<211> 20

<212> DNA , :
<213> Artificial Sequence

<220> , .
<223> Antisense directed to human connective tissue growth factor (CTGF)

<400> 17
agggtggagt cgcactggct 20

<210> 18

<211> 20

<212> DNA

<213> Artificial Sequence

<220>
<223> Antisense directed to human connective tissue growth factor (CTGF)

<400> 18
acgaaggcga cgcggacggg 20

<210> 19
<211> 20
<212> DNA
<213> Artificial Sequence
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<220> <223> Antisense directed to human connective tissue growh factor
(CTGF) <400> 74 tttgacggac tgtcattcta20 <210> 75 <211> 20 <212> DNA <213>
Artificial Sequence <220> <223> Antisense directed to human connective
tissue growh factor (CTGF) <400> 75 aacaatctgt tttgacggac20 <210> 76 <211>
20 <212> DNA 79241-A-PCT Se (o I ificial Sequence <223>
Antisense directed to human %gegﬁéie%ﬁﬁgéﬁegsg\?%vwh factor (CTGO <400> 76
tgakg%gicc cctttgcaaa20 <210> 77 <211> 20 <212> DNA <%13> Artificial

Seqe ApDiFen g Besed BR MERRL EOPReSHiKR T 188 SEPY e TRFUUECTBwt h fact or

(cr O<>4g§9> 77 tgccaaggac actgatgcct20 <210> 78 <211> 20 <212> DNA <213>
Art éddacahcSegeeieegs220> 20

<210> 20
<211> 20
<212> DNA
<213> Artificial Sequence

<220> .
<223> Antisense directed to human

<400> 20 :
ggtgcacacg ccgatcttgce 20

connective tissue growth factor (CTGF)

<210> 21
<211> 20
<212> DNA
<213> Artificial Sequence

<220>
<223> Antisense directed to human connective tissue growth factor (CTGF)

<400> 21
tctttggcgg tgcacacgec 20

<210> 22

<211> 20

<212> DNA

<213> Artificial Sequence

<220>
<223> Antisense directed to human connective tissue growth factor (CTGF)

<400> 22
gcaccatctt tggcggtgca ‘ 20

<210> 23

<211> 20

<212> DNA

<213> Artificial sequence

<220> .
<223> Antisense directed to human connective tissue growth factor (CTGF)

<400> 23
gcagggagca ccatctttgg 20

<210> 24

<211> 20

<212> DNA

<213> Artificial Sequence

<220>
<223> Antisense directed to human connective tissue growth factor (CTGF)
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<223> Antisense directed to human connective tissue growh factor (CTGO
<400> 78 cagcctgcca aggacact ga20 <210> 79 <211> 20 <212> DNA <213>
Artificial Sequence <220> <223> Antisense directed to human connective
tissue growh factor (cTu) <400> 79 gaaatcagcc tgccaaggac20 <210> 80 <211>

20 <212> DNA <213> Art|f|0|%b2§;qg$@§eséTg 2 525> Antisense directed to
human connective tissue growh factor "<400> 80 acct agaaat

cageAidgcca®0 <210> 81 79241- A-PCT Sequence ST25 <211> 20 <212> DNA <213>
Ar t3F9agpedg9Seearageatc

<210> 25

<211> 20

<212> DNA

<213> Artificial Sequence

<220>
<223> Antisense directed to human connective tissue growth factor (CTGF)

<400> 25
ccaccgaaga tgcagggagc 20

<210> 26
<211> 20
<212> DNA
<213> Artificial Sequence

<220>
<223> Antisense directed to human connective tissue growth factor (CTGF)

<400> 26
ccgtaccacc gaagatgcag 20

<210> 27

<211> 20

<212> DNA

<213> Artificial Sequence

<220>
<223> Antisense directed to human connective tissue growth factor (CTGF)

<400> 27
gtacttgcag ctgctctgga 20

<210> 28

<211> 20

<212> DNA

<213> Artificial Sequence

<220>
<223> Antisense directed to human connective tissue growth factor (CTGF)

<400> 28
gggcatgcag cccaccgccc 20

<210> 29

<211> 20

<212> DNA

<213> Artificial Sequence

<220> '
<223> Antisense directed to human connective tissue growth factor (CTGF)

<400> 29
aggcccaacc acggtttggt 20
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<220> <223> Antisense directed to human connective tissue growh factor
(CTGF) <400> 81 ttcctaccta gaaatcagcc20 <210> 82 <211> 20 <212> DNA <213>
Artificial Sequence <220> <223> Antisense directed to human connective

ti ssue growth factor (cTGF) <400> 82 taccacattt cctacctaga20 <210> 83 <211>

20 <212> DNA <213> Artifici a}92§ OMBRGEs s gg_gpge s£29> Antisense directed to
human connective tissue growth actor G-) <400> 83 tgaggctacc

acatttcctaZO <210> 84 <211> 20 <212> DNA <213> Artificial Sequence <220>

<22 ense directed to human connective tissue growh factor (cTGF)
<40 aaagtgag gctaccacat 20 <210> 85 <211> 20 <212> DNA <213>

Artieda rtJ€eiICeequddde <223> Antisense directed to human connective
tlssue gromﬂh factor (CTGF)
<223> Antisense directed to human connective tissue growth factor (CTGF)

<400> 30
agggcaggcc caaccacggt 20

<210> 31
<211> 20
<212> DNA
<213> Artificial Sequence

<220>
<223> Antisense directed to human connective tissue growth factor (CTGF)

<400> 31
taagccgcga gggcaggecc 20

<210> 32

<211> 20

<212> DNA

<213> Artificial Sequence

<220> .
<223> Antisense directed to human connective tissue growth factor (CTGF)

<400> 32
cccacaggtc ttggaacagg 20

<210> 33

<211> 20

<212> DNA

<213> Artificial Sequence

<220>
<223> Antisense directed to human connective tissue growth factor (CTGF)

<400> 33
agatgcccat cccacaggtc 20

<210> 34

<211> 20

<212> DNA

<213> Artificial Sequence

<220> '
<223> Antisense directed to human connective tissue growth factor (CTGF)

<400> 34
ccagtctaat gagttaatgt 20

<210> 35
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<400> 85 caaatgcttc caggtgaaaa20 Page 24 79241- A-PCT Sequence_ST25 <210>
86 <211> 20 <212> DNA <213> Artificial Sequence <220> <223> Anti sense
directed to human connective tissue growh factor (cTG-) <400> 86

t agaaacaaa tgcttccagg20 <210> 87 <211> 20 <212> DNA <213> Artificial

Sequence <220> <223> Anti senspdifaeteshqguendi@Res connective tissue growth
fackprix( GI&F) <400> 87 tcatatcaaa gtagaaacaa20 <210> 88 <211> 20 <212> DNA

<218212x t PNA ci a] _Sequence <220> <223> Antisense directed to human
confel¥i v tiiifésid §PHBRRef actor (CTGF) <400> 88 tccgaaaaac agtcatatca20
<210»@B9 <211> 20 <212> DNA <213> Artificial Sequence <220>

<223> Antisense directed to human connective tissue growth factor (CTGF)

<400> 35
ttcaagttcc agtctaatga 20

<210> 36
<211> 20
<212> DNA
<213> Artificial Sequence

<220> .
<223> Antisense directed to human connective tissue growth factor (CTGF)

<400> 36
ttttccccca gttagaaaaa 20

<210> 37
<211> 20
<212> DNA
<213> Artificial Sequence

<220>
<223> Antisense directed to human connective tissue growth factor (CTGF)

<400> 37 :
cacaatgttt tgaattgggt 20

<210> 38

<211> 20

<212> DNA

<213> Artificial Sequence

<220>
<223> Antisense directed to human connective tissue growth factor (CTGF)

<400> 38
acatggcaca atgttttgaa 20

<210> 39

<211> 20

<212> DNA .

<213> Artificial Sequence

<220>
<223> Antisense directed to human connective tissue growth factor (CTGF)

<400> 39
gtttgacatg gcacaatgtt 20

<210> 40
<211> 20
<212> DNA
<213> Artificial Sequence
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<223> Antisense directed to human connective tissue growh factor (cTGF)
<400> 89 acccggctgc agagggcgag20 <210> 90 <211> 20 <212> DNA <213>

Artificial

Sequence <220> <223> Antisense directed to human connective

tissue growh factor (cTGF) <400> 90 cgcttacccg gctgcagagg20 Page 25

79241- A- PcT Sequence_ST25 <ZiQz
Sequence <220> <223> Anti sense é

f acea20>( CTGF) <400> 91 gacagggcgg tcage¢ggcge20 <210>_92 <211> 20 <212> DNA
ﬁg %‘ﬁiﬁg f%&FqnaaﬁUﬁﬁn

<21@823pr tATti genfle dbRAsE

LoD LOPRCTA

A peRldery@fte<ait> DNA <213> Artificial

irected to human connective tissue growh

ete 9B e

connepli Vg tissue growth factor (cTGP) <400> 92 agtccgagcg gtttcttttt20
ﬁ@&t@@tﬁﬁléan%@ca%ﬂ2> DNA <213> Artificial Sequence 20

<2

<210> 41
<211> 20
<212> DNA
<213> Artificial Sequence

<220> )
<223> Antisense directed to

<400> 41
tgatagacta tttgtttgac

<210> 42

<211> 20

<212> DNA

<213> Artificial Sequence

<220> .
<223> Antisense directed to

<400> 42
gttccactgt caagtcttaa

<210> 43

<211> 20

<212> DNA ,

<213> Artificial Sequence

<220> :
<223> Antisense directed to

<400> 43
tgtactaatg tagttccact

<210> 44

<211> 20

<212> DNA

<213> Artificial Sequence

<220> .
<223> Antisense directed to

<400> 44
cattctggtg ctgtgtacta

<210> 45

<211> 20

<212> DNA .

<213> Artificial Sequence

<220> .
<223> Antisense directed to

human

human

human

human

human

connective tissue growth factor (CTGF)

20

connective tissue growth factor (CTGF)

20

connective tissue growth factor (CTGF)

20

connective tissue growth factor (CTGF)

20

connective tissue growth factor (CTGF)
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<220> <223> Antisense directed to human connective tissue growh factor
(CTGF) <400> 93 aactcagtcc gagcggtttc20 <210> 94 <211> 20 <212> DNA <213>
Artificial Sequence <220> <223> Antisense directed to human connective

ti ssue growth factor (CIGF) <400> 94 aaagaaactc agtccgagcg20 <210> 95 <211>

20 <212> DNA <213> Artificialg, § %—%@?%eﬁ%@}% §#23> Antisense directed to

human connective tissue gromﬂh act or "<400> 95 tggagaaaga
aact4gt c420 <210> 96 <211> 20 79241- A-PCT Sequence_ST25 <212> QNA
taatatacat tctggtgctg

<210> 46
<211> 20
<212> DNA
<213> Artificial Sequence

<220>
<223> Antisense directed to human connective tissue growth factor (CTGF)

<400> 46
acaccttaat atacattctg 20

<210> 47

<211> 20

<212> DNA

<213> Artificial Sequence

<220>
<223> Antisense directed to human connective tissue growth factor (CTGF)

<400> 47
taaagccaca ccttaatata 20

<210> 48

<211> 20

<212> DNA

<213> Artificial Sequence

<220>
<223> Antisense directed to human connective tissue growth factor (CTGF)

<400> 48
gtaccctcec actgctecta 20

<210> 49

<211> 20

<212> DNA

<213> Artificial Sequence

<220>
<223> Antisense directed to human connective tissue growth factor (CTGF)

<400> 49
aagatgctat ctgatgatac 20

<210> 50

<211> 20

<212> DNA

<213> Artificial Sequence

<220>
<223> Antisense directed to human connective tissue growth factor (CTGF)

<400> 50
cgtataagat gctatctgat 20
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<213> Artificial Sequence <220> <223> Anti sense directed to human
connective tissue growh factor (CTGF) <400> 96 gcagct ggag aaagaaaCt c20
<210> 97 <211> 20 <212> DNA <213> Artificial Sequence <220> <223> Anti sense
directed to human connective tissue growh factor (CIGF) <400> 97

t ggcagcagc tggagaaaga20 <21 < > < <213> Artificial
Sgguegceg<2282 22232 Antisegggag??é%%eﬂgﬁgnﬁ%%§%§?§nnective ti ssue growth
factor (CIGF) <400> 98 agggagcacc atctttggct20 <210> 99 <211> 20 <212> DNA
<218210art3¥i ci al Sequence <220> <223> Antisense directed to human

con iv%htissue grow h factor (CTGF) <400> 99 tcacccgcga gggcaggccc20
<21 OOA%§$1ekaoséﬁ@aeeDNA <213> Artificial sequence <220>

<220>
<223> Antisense directed to human connective tissue growth factor (CTGF)

<400> 51
aatagcaggc atattactcg 20

<210> 52
<211> 20
<212> . DNA
<213> Artificial Sequence

<220>
<223> Antisense directed to human connective tissue growth factor (CTGF)

<400> 52
tacacttcaa atagcaggca 20

<210> 53

<211> 20

<212> DNA

<213> Artificial Sequence

<220>
<223> Antisense directed to human connective tissue growth factor (CTGF)

<400> 53 )
tcaattacac ttcaaatagc 20

<210> 54

<211> 20

<212> DNA

<213> Artificial Sequence

<220>
<223> Antisense directed to human connective tissue growth factor (CTGF)

<400> 54 '
ggagaatgca catcctagct 20

<210> 55

<211> 20

<212> DNA

<213> Artificial Sequence

<220>
<223> Antisense directed to human connective tissue growth factor (CTGF)

<400> 55
atggctggag aatgcacatc 20

<210> 56
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<223> Antisense directed to human connective tissue growh factor (CTGF)
<400> 100 ggaagactcg actcacccgc20 <210> 101 <211> 20 <212> DNA <213>
Artificial Sequence 79241-A-PCT Sequence_ST25 <220> <223> Anti sense
directed to human connective tissue growh factor (CIGF) <400> 101

ttagaggaag actcgactca20 <210%93Q2,Fdrl3efRintdIsA25DNA <213> Artifici al
Sequente €820> <223> Antisense directed to human connective tissue growth

fack@lZ(CWEEa,<400> 102 accctgactt agaggaagac20 <210> 103 <211> 20 <212>
DNA <¢b33>ARFHici 2] Seauf§ence <220> <223> Antisense directed to human
conneggdd ve tissue growh factor (CTGF) <400> 103 tcacgaccct gacttagagg20
<21@22304ArRikbrs@Qlirddted ENAurad IonAet tifvie ctialsue efrwenic fac2@0XCTGF)

<400> 56
tcttgatgge tggagaatgc 20

<210> 57

<211> 20

<212> DNA

<213> Artificial Sequence

<220>
<223> Antisense directed to human connective tissue growth factor (CTGF)

<400> 57
gaatcagaat gtcagagctg 20

<210> 58

<211> 20

<212> DNA

<213> Artificial Sequence

<220>
<223> Antisense directed to human connective tissue growth factor (CTGF)

<400> 58
cattgaaata tcaaagcatt 20

<210> 59

<211> 20

<212> DNA

<213> Artificial Sequence

<220>
<223> Antisense directed to human connective tissue growth factor (CTGF)

<400> 59
ggctaacatt gaaatatcaa 20

<210> 60

<211> 20

<212> DNA

<213> Artificial Sequence

<220>
<223> Antisense directed to human connective tissue growth factor (CTGF)

<400> 60
aattgaggct aacattgaaa 20

<210> 61
<211> 20
<212> DNA
<213> Artificial Sequence
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<223> Antisense directed to human connective tissue growh factor (CTGF)
<400> 104 gagaat cacg accctgactt20 <210> 105 <211> 20 <212> DNA <213>
Artificial Sequence <220> <223> Antisense directed to human connective
~tissue growmh factor (cTGF) <400> 105 tgggagagaa tcacgaccct20 <210> 106
<211> 20 <212> DNA <213> Artifj.Gial,Se > <223> Antisense directed
to human connective tissue g?%&ﬁhgfgit%#ﬁ%5§%;§3979241-A--PCT Sequence_ST25
<40Q@22®06 ctccctggga gagaatcacg20 <210> 107 <211> 20 <212> DNA <213>
Art kK223 ahnSsgnenh Ea regteg>tacimgan Aqpnedive tdispee 9EaWEh TAGHRM (EBFect i ve

h factor (CTGF) <400> 107 ggtcggcaca gttaggactc20 <210> 108

tisg; r
<21§§§§%a9 12g3add¥hasel13> Artificial Sequence <220> 20

<210> 62

<211> 20

<212> DNA

<213> Artificial.sSequence

<220>
<223> Antisense directed to human connective tissue growth factor

(CTGF)

<400> 62
tatggtgttc agaaattgag 20

<210> 63
<211> 20
<212> DNA
<213> Artificial Sequence

<220> :
<223> Antisense directed to human connective tissue growth factor

(CTGF)

<400> 63
ctacctatgg tgttcagaaa 20

<210> 64

<211> 20

<212> DNA

<213> Artificial Sequence

<220>
<223> Antisense directed to human connective tissue growth factor

(CTGF)

<400> 64
tacattctac ctatggtgtt . 20

<210> 65

<211> 20

<212> DNA

<213> Artificial Sequence

<220>
<223> Antisense directed to human connective tissue growth factor

(CTGF)

<400> 65 |
gacaagcttt acattctacc ' 20

<210> 66
<211> 20

<212> DNA
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<223> Antisense directed to human connective tissue growh factor (CTGF)
<400> 108 cgttcggtcg gcacagttag20 <210> 109 <211> 20 <212> DNA <213>
Artificial sequence <220> <223> Antisense directed to human connective
tissue grow h factor (CTGF) <400> 109 cctggataag gtatttcccc20 <210> 110

<211> 20 <212> DNA <213> Art-}52-4(ii-,f‘lpc$e§]e‘b%?ﬁ$e $220> <223> Antisense directed
)

to byymn goRFeeidVeeticshede growrh factor <400> 110 acaaacacca
t gt aaaacgc20 <210> 111 <211> 20 <212> DNA <213> Artificial Sequence <220>
r (cTu)

<22820ant i sense direct eg to human connective tissue ,gr.owt h fﬁ(:t%
<4032 311 1A §89RE G4 BeHeE B YT GORARE 148 1158%% BraviTfaculhie )st2s <210
112 500115620 <212> DNA <213> Artificial Sequence

gatcagacaa gctttacatt 20

<210> 67
<211> 20

<212> DNA
<213> Artificial Sequence

<220>
<223> Antisense directed to human connective tissue growth factor (CTGF)

<400> 67
atgctttgaa cgatcagaca 20

<210> 68
<211> 20

<212> DNA
<213> Artificial Sequence

<220> .
<223> Antisense directed to human connective tissue growth factor (CTGF)

<400> 68
atttcatgct ttgaacgatc 20

<210> 69

<211> 20

<212> DNA

<213> Artificial sequence

<220>
<223> Antisense directed to human connective tissue growth factor (CTGF)

<400> 69
gtatccattt catgctttga 20

<210> 70

<211> 20

<212> DNA

<213> Artificial Sequence

<220>
<223> Antisense directed to human connective tissue growth factor

(CTGF)

<400> 70
ccatataagt atccatttca 20

<210> 71

<211> 20

<212> DNA .

<213> Artificial Sequence
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<220> <223> Antisense directed to human connective tissue growh factor
(CTGF) <400> 112 tgcgagagca gagcacacaa20 <210> 113 <211> 20 <212> DNA
<213> Artificial sequence <220> <223> Antisense directed to human
connective tissue growh factor (CTGF) <400> 113 taagctgcga gagcagagca20
<210> 114 <211> 20 <212> DNA 32 hd Gl uence <220> <223>
Antisepgse directed to human gg%ﬁéétﬁéggé?gﬁgéJﬁ?gmﬂh factor (cTGF) <400>
114 @pBggtaaatensgcdiagateh20 Maaf>cohhBctie1ti s30e <rb@eh Miaten213> Artifi ci al
sequence <g <223> Antisense directed to human connective tissue growth

facgg {cTGF) <400> 115 ttccagtcgg taagctgcga20 <210> 116 <211> 20 <212>
DNA 523@&c tithhgtatlccsequence <220>"<223> Antisense directed to jpuman

connective tissue growh factor (CTGF)

<210> 72

<211> 20

<212> DNA

<213> Artificial Sequence

<220> .
<223> Antisense directed to human connective tissue growth factor

(CTGF)

<400> 72
tctgagcaga atttccatat 20

<210> 73

<211> 20

<212> DNA

<213> Artificial Sequence

<220>
<223> Antisense directed to human connective tissue growth factor

(CTGF)

<400> 73
tgtcattcta tctgagcaga 20

<210> 74
<211> 20
<212> DNA
<213> Artificial Sequence

<220>
<223> Antisense directed to human connective tissue growth factor

(CTGF)

<400> 74
tttgacggac tgtcattcta 20

<210> 75

<211> 20

<212> DNA

<213> Artificial sequence

<220>
<223> Antisense directed to human connective tissue growth factor

(CTGF)

<400> 75
aacaatctgt tttgacggac 20

<210> 76
<211> 20

<212> DNA
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<400> 116 acatgtacct taatgttctc20 <210> 117 <211> 20 79241-A-PCT
sequence_ST25 <212> DNA <213> Artificial Sequence <220> <223> Anti sense
directed to human connective tissue growth factor (CTGF) <400> 117
gcagaacatg taccttaatg20 <210> 118 <211> 20 <212> DNA <213> Artificial
Sequence <220> <223> Anti sengg 4Lk aktreshdu@nddiFgps connecti ve tissue growt h
f acko13( CARF)Fisfd0zedudhckaggagcaga acat gtacct 20 <210> 119 <211> 20 <212>

DNA <213> Artificial Sequence <220>

<220> . i
<223> Antisense directed to human connective tissue growth factor

(CTGF)

<400> 76
tgatgcctcce cctttgcaaa 20

<210> 77

<211> 20

<212> DNA

<213> Artificial Sequence

<220>
<223> Antisense directed to human connective tissue growth factor

(CTGF)

<400> 77
tgccaaggac actgatgcct 20

<210> 78

<211> 20

<212> DNA

<213> Artificial Sequence

<220> .
<223> Antisense directed to human connective tissue growth factor

(CTGF)

<400> 78
cagcctgeca aggacactga 20

<210> 79
<211> 20
<212> DNA
<213> Artificial Sequence

<220>
<223> Antisense directed to human connective tissue growth factor

(CTGF)

<400> 79
gaaatcagcc tgccaaggac 20

<210> 80
<211> 20
<212> DNA
<213> Artificial sequence

<220>
<223> Antisense directed to human connective tissue growth factor

(CTGF)
<400> 80
acctagaaat cagcctgeca 20

<210> 81
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<223> Antisense directed to human connective tissue growh factor (cTGF)
<400> 119 gttaatagga gcagaacatg20 <210> 120 <211> 20 <212> DNA <213>
Artificial Sequence <220> <223> Antisense directed to human connective
tissue growh factor (CTGF) <400> 120 tgaaaaatag ttaataggag20 <210> 121
<211> 20 <212> DNA <213> Artydisglglpcsespiiance_s229> <223> Antisense directed
t o kpaen 2onnective tissue growh factor (cTGF) <400> 121 ccactgtttt
tcctg%%?aawﬁ <21Q> 122 <211> 20 <212> DNA <213> Artificial Sequence

79234 13% ptRUIEAGIANCBIBFSE <220> <223> Antisense directed to human
conggrgsi ve tissue growmh factor (CTGF) <400> 122 aagttgggtc ctatccactg20
<219>23b23/é%%§m>562(d1' rxtt2d BINAuR@L Ionmedtii Fe ciisbusagowetic Facmn>

<400> 81
ttcctaccta gaaatcagec 20

<210> 82

<211> 20

<212> DNA

<213> Artificial Sequence

<220>
<223> Antisense directed to human connective tissue growth factor

(CTGF)

<400> 82
taccacattt cctacctaga 20

<210> 83

<211> 20

<212> DNA

<213> Artificial Sequence

<220>
<223> Antisense directed to human connective tissue growth factor

(CTGF)

<400> 83
tgaggctacc acatttccta 20

<210> 84
<211> 20
<212> DNA
<213> Artificial Sequence

<220>
<223> Antisense directed to human connective tissue growth factor

(CTGF)

<400> 84
taaaagtgag gctaccacat 20

<210> 85

<211> 20

<212> DNA

<213> Artificial Sequence

<220>
<223> Antisense directed to human connective tissue growth factor

(CTGF)

<400> 85
caaatgcttc caggtgaaaa 20
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<223> Antisense directed to human connective tissue growh factor (CTGF)
<400> 123 gccctaagtt gggtcctatc20 <210> 124 <211> 20 <212> DNA , <213>
Artificial Sequence <220> <223> Antisense directed to human connective
tissue growh factor (CTGF) <400> 124 caagagccct aagttgggtc20 <210> 125
<211> 20 <212> DNA'<213> Art pdiqialpcTesehtriance <s329> <223> Antisense directed
to human connective tissue growh factor (CTGF) <400> 125 cgtggcaaga

gccsﬁ% t 90 <210> 126 <211> 20 <212> DNA <213> Artificial Sequence <220>
<22§%1:pt' gense directed to human connective tissue growth factor (cTGF)

<213> Artificial Sequence

<220>
<223> Antisense directed to human connective tissue growth factor

(CTGF)

<400> 86
tagaaacaaa tgcttccagg A 20

<210> 87
<211> 20
<212> DNA
<213> Artificial sequence

<220>
<223> Antisense directed to human connective tissue growth factor

(CTGF)

<400> 87
tcatatcaaa gtagaaacaa 20

<210> 88

<211> 20

<212> DNA '
<213> Artificial Sequence

<220> ,
<223> Antisense directed to human connective tissue growth factor

(CTGF)

<400> 88
tccgaaaaac agtcatatca 20

<210> 89

<211> 20

<212> DNA

<213> Artificial Sequence

. <220>
'<223> Antisense directed to human connective tissue growth factor (CTGF)

<400> 89
acccggetge agagggcgag 20

<210> 90

<211> 20

<212> DNA

<213> Artificial Sequence

<220>
<223> Antisense directed to human connective tissue growth factor (CTGF)

<400> 90
cgcttacccg gctgcagagg 20
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<400> 126 cgggcttata ctaacaagcg20 <210> 127 <211> 20 <212> DNA <213>
Artificial Sequence <220> <223> Anti sense directed to human connective
tissue growh factor (cTGF) 79241-A-PCT Sequence_ST25 <400> 127 gat aacgggc
ttatactaac20 <210> 128 <211> 20 <212> DNA <213> Artificial Sequence <220>

<223> Antisense directed to heranacenneedueneetstasue growm h factor (CTGF)
<400> 128 ttggagataa cgggcttata20 <210> 129 <211> 20 <212> DNA <213>

Art i< %1aplsequence <220> <223> Antisense directed to human connective
tis§ iﬂ h factor (cTGF) <400> 129 tagttttgga gataacgggc20 <210> 130
<21221§D A2420 ciNA seqldaheeArti fici al Sequence <220> <223> Antisense directed

to human connective tissue growh factor (CTGF) -

<220>
<223> Antisense directed to human connective tissue growth factor (CTGF)

<400> 91
gacagggcgg tcagcggegc 20

<210> 92

<211> 20

<212> DNA

<213> Artificial Sequence

<220>
<223> Antisense directed to human connective tissue growth factor (CTGF)

<400> 92
agtccgagcg gtttcttttt 20

<210> 93

<211> 20

<212> DNA

<213> Artificial Sequence

<220> '
<223> Antisense directed to human connective tissue growth factor (CTGF)

<400> 93
aactcagtcc gagcggtttc 20

<210> 94
<211> 20
<212> DNA
<213> Artificial Sequence

<220>
<223> Antisense directed to human connective tissue growth factor (CTGF)

<400> 94
aaagaaactc agtccgagcg 20

<210> 95

<211> 20

<212> DNA

<213> Artificial Sequence

<220>
<223> Antisense directed to human connective tissue growth factor (CTGF)

<400> 95 '
tggagaaaga aactcagtcc 20

<210> 96

<211> 20
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<400> 130 ttagatagtt ttggagataa20 <210> 131 <211> 20 <212> DNA <213>
Artificial Sequence 1:220> <223> Antisense directed to human connective
tissue growh factor (cTGF) <400> 131 caatggttag atagttttgg20 <210> 132
<211> 20 <212> DNA <213> Artificial Sequence <220> <223> Anti sense directed

to human connective tissue grgxihafmat osquendédsr25400> 132 cagctcaatg
gtt a@az-agb8) Page 33 79241- A-PCT Sequence_ST25 <210> 133 <211> 20 <212>

DNA<22P3>ApREtfiiciel feawitf@ence <220> <223> Antisense directed to human
connegdive tissue growh factor (CTGF) <400> 133 caaaacagct caatggttag20

<21Q22 £34Ar$€1'lsbﬁs@(2ﬁ redd Bhhumad TonAeddilve ctialsus emroetic FasPROXCTGF)

<400> 96 ‘
gcagctggag aaagaaactc : » 20

<210> 97

<211> 20

<212> DNA

<213> Artificial Sequence

<220>
<223> Antisense directed to human connective tissue growth factor (CTGF)

<400> 97
tggcagcagce tggagaaaga 20

<210> 98
<211> 20
<212> DNA
<213> Artificial Sequence

<220>
<223> Antisense directed to human connective tissue growth factor (CTGF)

<400> 98
agggagcacc atctttggct 20

<210> 99
<211> 20
<212> DNA
<213> Artificial Sequence

<220> ,
<223> Antisense directed to human connective tissue growth factor (CTGF)

<400> 99
tcacccgega gggcaggecc 20

<210> 100
<211> 20
<212> DNA
<213> Artificial Sequence

<220>
<223> Antisense directed to human connective tissue growth factor (CTGF)

<400> 100
ggaagactcg actcacccegc 20

<210> 101

<211> 20

<212> DNA

<213> Artificial Sequence
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<223> Antisense directed to human connective tissue growh factor (CTGF)
<400> 134 tccagcaaaa cagctcaatg20 <210> 135 <211> 20 <212> DNA <213>
Artificial Sequence <220> <223> Antisense directed to human connective
tissue growth factor (CTGF) <400> 135 ctcattccag caaaacagct 20 <210> 136

<211> 20 <212> DNA <213> ArtydasgllpcPesuipange_s229> <223> Antisense directed
t o kpamn connective tissue growh factor (CTGF) <400> 136 aagct ctcat

t ccadpBraatiP0 sens o i tgqred 2o hupan €pnrecting tissas grpwily ifareer Sefefnce <220>
<223500Ant'i ense directed to human connective tissue growmh factor (CTGF)
<40§ga£§§ag|§19ag@g@b@gega ctcattccag20 <210> 138 <211> 20 79241- A-PGH
Sequence_ST25

<210> 102
<211> 20
<212> DNA
<213> Artificial Sequence

<220>
<223> Antisense directed to human connective tissue growth factor (CTGF)

<400> 102
accctgactt agaggaagac 20

<210> 103
<211> 20
<212> DNA
<213> Artificial Sequence

<220> :
<223> Antisense directed to human connective tissue growth factor (CTGF)

<400> 103
tcacgaccct gacttagagg 20

<210> 104
<211> 20
<212> DNA
<213> Artificial Sequence

<220>
<223> Antisense directed to human connective tissue growth factor (CTGF)

<400> 104
gagaatcacg accctgactt 20

<210> 105
<211> 20
<212> DNA
<213>  Artificial Sequence

<220>
<223> Antisense directed to human connective tissue growth factor (CTGF)

<400> 105
tgggagagaa tcacgaccct 20

<210> 106
<211> 20
<212> DNA
<213> Artificial Sequence

<220>
<223> Antisense directed to human connective tissue growth factor (CTGF)
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<212> DNA <213> Artificial Sequence <220> <223> Anti sense directed to human
connective tissue growh factor (CTGF) <400> 138 ggttgctatt acacaagctc20
<210> 139 <211> 20 <212> DNA <213> Artificial Sequence <220> <223>

Anti sense directed to human connective tissue growh factor (CTGF) <400>

139 ctggtggttg ctattacaca20 rhi=altd setlbrc@T2212> DNA <213> Artificial
Sequéllze ¥@R20> <223> Antisense directed to human connective tis %e growt h

f acEBFCCtaIuPagaRIF3cd40 gaaaactggt ggttgctatt20 <210> 141 <211*¥20 <212>
DNA <213> Artificial sequence

<210> 107

<211> 20

<212> DNA

<213> Artificial Sequence

<220> '
<223> Antisense directed to human connective tissue growth factor (CTGF)

<400> 107
ggtcggcaca gttaggactc 20

<210> 108

<211> 20

<212> DNA

<213> Artificial sequence

<220>
<223> Antisense directed to human connective tissue growth factor (CTGF)

<400> 108 ,
cgttcggtcg gcacagttag 20

<210> 109
<211> 20
<212> DNA
<213> Artificial Sequence

<220>
<223> Antisense directed to human connective tissue growth factor (CTGF)

<400> 109 :
cctggataag gtatttcccc 20

<210> 110

<211> 20

<212> DNA

<213> Artificial Sequence

<220>
<223> Antisense directed to human connective tissue growth factor (CTGF)

<400> 110
acaaacacca tgtaaaacgc 20

<210> 111

<211> 20

<212> DNA

<213> Artificial Sequence

<220>
<223> Antisense directed to human connective tissue growth factor (CTGF)

<400> 111
gagcacacaa acaccatgta 20
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<220> <223> Antisense directed to human connective tissue growh factor
(CTGF) <400> 141 tagtggaaaa ctggtggttg20 <210> 142 <211> 20 <212> DNA <213>
Artificial sequence <220> <223> Antisense directed to human connective
tissue growh factor (cTGF) <400> 142 ttaactaacc ctgtggaaga20 <210> 143
<211> 20 <212> DNA <213> Artidiiglflpchestannse_sTH241- A-- PCT Sequence_ST25
<220> <223> Antisense directed to human connective tissue growh factor

Gﬁ?><4ﬁﬁb 143 tgtcttgaat taactaaccc20 <210> 144 <211> 20 <212> DNA <213>
Awtf Sequence <220> <223> Antisense directed to human connective

tlsggg>gr ilri At 86querdsF) <400> 144 tggaat gtct tgaattaathO <210> 145
<211> 20 <212> DNA 4313> Artificial sequence

<220>
<223> Antisense directed to human connective tissue growth factor (CTGF)

<400> 112
tgcgagagca gagcacacaa 20

<210> 113

<211> 20

<212> DNA

<213> Artificial Ssequence

<220> )
<223> Antisense directed to human connective tissue growth factor (CTGF)

<400> 113
taagctgcga gagcagagca 20

<210> 114

<211> 20

<212> DNA

<213> Artificial Seqguence

<220>
<223> Antisense directed to human connective tissue growth factor (CTGF)

<400> 114 ‘
gtcggtaagc tgcgagagca 20

<210> 115
<211> 20

<212> DNA
<213> Artificial sequence

<220>
<223> Antisense directed to human connective tissue growth factor (CTGF)

<400> 115
ttccagtcgg taagctgcga 20

<210> 116

<211> 20

<212> DNA

<213> Artificial sequence

<220>
<223> Antisense directed to human connective tissue growth factor (CTGF)

<400> 116
acatgtacct taatgttctc 20

<210> 117

<211> 20
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<220> <223> Antisense directed to human connective tissue growh factor
(CTGF) <400> 145 gccagagcct ctcttggaat 20 <210> 146 <211> 20 <212> DNA <213>
Artificial Sequence <220> <223> Antisense directed to human connective
tissue growh factor (CTGF) <400> 146 aaaaat agcc agagcctctc20 <210> 147

<211> 20 . (212> DNA <213> Artdf4+Che 220> <223> Anti sense
di regind pg human connective%jlc‘tslsﬁ?(g?%%%n?%gtor (CTGF) <400> 147

t gt ezEraaartidfdctalgagqithce210> 148 <211> 20 <212> DNA <213> Artificia
Sequence <220> <223> Antisense directed to human connective tissue growth

fact 3:( CAFkend® W e &HTo FEANEORneTtdve tissue growth factor (CTGF)

<400> 117
gcagaacatg taccttaatg 20

<210> 118

<211> 20

<212> DNA

<213> Artificial Sequence

<220>
<223> Antisense directed to human connective tissue growth factor (CTGF)

<400> 118
taggagcaga acatgtacct 20

<210> 119
<211> 20
<212> DNA
<213> Artificial Sequence

<220> .
<223> Antisense directed to human connective tissue growth factor (CTGF)

<400> 119
gttaatagga gcagaacatg 20

<210> 120

<211> 20

<212> DNA

<213> Artificial Sequence

<220>
<223> Antisense directed to human connective tissue growth factor (CTGF)

<400> 120
tgaaaaatag ttaataggag 20

<210> 121

<211> 20

<212> DNA

<213> Artificial Sequence

<220>
<223> Antisense directed to human connective tissue growth factor (CTGF)

<400> 121
ccactgtttt tcctgtgaaa 20

<210> 122

<211> 20

<212> DNA

<213> Artificial Sequence
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<400> 148 tgctatgtcc aaaaatagcc20 <210> 149 <211> 20 <212> DNA <213>
Artificial Sequence <220> <223> Anti sense directed to human connective
tissue growh factor (CTGF) <400> 149 tcatttgcta tgtccaaaaa20 <210> 150
<211> 20 <212> DNA <213> Artificial Sequence <220> <223> Anti sense directed
to human connective tissue greptibafrat sequeadédSr25400> 150 gagtctcatt

t gck22@t cc20 <210> 151 <211> 20 <212> DNA <213> Artjficial ?e uence <220>
<223223nt PREIFEBSRIidHEREted £Q NYHARFORBRAVE| Ve Ste SLQuthy faqrer gf?Fr (cTGF)
<40Qzpdloliggtttgagtc tcatttgeta20 <210> 152 <211> 20 <212> DNA <213>
Arthgé,ﬁigg torfBeNeRtg220> <223> Antisense directed to human conréctive
tissue gromh factor (cTGF) <400> 152 gaggaagttt gagtctcatt20

<210> 123
<211> 20

<212> DNA
<213> Artificial Sequence

<220> .
<223> Antisense directed to human connective tissue growth factor (CTGF)

<400> 123
gccctaagtt gggtcctatc ' 20

<210> 124

<211> 20

<212> DNA

<213> Artificial Sequence

<220> . )
<223> Antisense directed to human connective tissue growth factor (CTGF)

<400> 124
caagagccct aagttgggtc _ 20

<210> 125

<211> 20

<212> DNA

<213> Artificial Sequence

<220>
<223> Antisense directed to human connective tissue growth factor (CTGF)

<400> 125
cgtggcaaga gccctaagtt : 20

<210> 126
- <211> 20
<212> DNA
<213> Artificial Sequence

<220>
<223> Antisense directed to human connective tissue growth factor (CTGF)

<400> 126
cgggcttata ctaacaagcg 20

<210> 127

<211> 20

<212> DNA

<213> Artificial Sequence

<220>
<223> Antisense directed to human connective tissue growth factor (CTGF)
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<210> 153 <211> 20 <212> DNA <213> Artificial sequence <220> <223>
Antisense directed to human connective tissue gromh factor (CTGF) <400>
153 cttctgttgt ctgacttctg20 Page 37 79241- A-PCT Sequence_ST25 <210> 154
<211> 20 <212> DNA <213> Artificial Sequence <220> <223> Anti sense directed

to human connective tissue qu%rh_fpaﬁt%rﬁxé&'ggf}zgdow 154 cctctgtgtt
tt agfgpbt c120 <210> 155 <211> 20 <212> <213> Artificial Sequence <220>

<22@staAngggensatadita®rt ed t o human connective tissue growh factéP (CTGF)
<400> 155 tttcttcaac cctctgtgtt20 <210> 156 <211> 20 <212> DNA <213>
Artjf1oGi algSequence <220> <223> Antisense directed to human connective

ti sguasgrapm h factor (cTGF) <400> 156

<212> DNA
<213> Artificial Sequence

<220> .
<223> Antisense directed to human connective tissue growth factor (CTGF)

<400> 128 '
ttggagataa cgggcttata . 20

<210> 129

<211> 20

<212> DNA

<213> Artificial Sequence

<220>
<223> Antisense directed to human connective tissue growth factor (CTGF)

<400> 129 v
tagttttgga gataacgggc 20

<210> 130

<211> 20

<212> DNA A ‘

<213> Artificial Sequence

<220> :
<223> Antisense directed to human connective tissue growth factor (CTGF)

<400> 130
ttagatagtt ttggagataa 20

<210> 131

<211> 20

<212> DNA

<213> Artificial Sequence

<220>
<223> Antisense directed to human connective tissue growth factor (CTGF)

<400> 131
caatggttag atagttttgg 20

<210> 132
<211> 20
<212> DNA
<213> Artificial Sequence

<220>
<223> Antisense directed to human connective tissue growth factor (CTGF)

<400> 132
cagctcaatg gttagatagt . , 20
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ggagtggctt tcttcaaccc20 <210> 157 <211> 20 <212> DNA <213> Artificial
Sequence <220> <223> Antisense directed to human connective tissue growth

factor (cTGF) <400> 157 aggaagacaa gggaaaagag20 <210> 158 <211> 20 <212>
DNA <213> Artificial Sequence <220> <223> Antisense directed to human

connective tissue growh fa r1(§:_|; )seaft 1585 tt ct aaggaa gacaagggaa20
<210> 159 <211> 20 79241-A?§%4 quinéé_%%%g <212> DNA <213> Artificial

Seqixrgse 133
<211> 20
<212> DNA
<213> Artificial Sequence

<220>
<223> Antisense directed to human

connective tissue growth factor (CTGF)
<400> 133
caaaacagct caatggttag 20

<210> 134

<211> 20

<212> DNA

<213> Artificial Sequence

<220> ,
<223> Antisense directed to human connective tissue growth factor (CTGF)

<400> 134
tccagcaaaa cagctcaatg 20

<210> 135
<211> 20
<212> DNA
<213> Artificial Sequence

<220>
<223> Antisense directed to human connective tissue growth factor (CTGF)

<400> 135
ctcattccag caaaacagct 20

<210> 136
<211> 20
<212> DNA
<213> Artificial Sequence

<220>
<223> Antisense directed to human connective tissue growth factor (CTGF)

<400> 136
aagctctcat tccagcaaaa 20

<210> 137
<211> 20
<212> DNA
<213> Artificial Sequence

<220>
<223> Antisense directed to human connective tissue growth factor (CTGF)

<400> 137 \
tacacaagct ctcattccag 20

<210> 138

<211> 20
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<220> <223> Antisense directed to human connective tissue growh factor
(cTGF) <400> 159 tgcccttcta aggaagacaa20 <210> 160 <211> 20 <212> DNA <213>
Artificial Sequence <220> <223> Antisense directed to human connective
tissue growh factor (cTGF) <400> 160 ggatgcgagt tgggatctgg20 <210> 161

<211> 20 <212> DNA <213> Artighh¢idbc 6 20> <223> Antisense directed
to hypean m@nnective tissue d?%&fﬁ@FAfﬁﬁg Ggf <400> 161 ccagctgctt
ggcepidgacao fi@ibd>sdfi@ne®11> 20 <212> DNA <213> Artificial Sequence <220>
<223>0£ntisense directed to human connective tissue growh factor (CTGF)
<40§$53162, g5 capaa P Oorldnd@3saal brodh F2dr B¥rs2L3>
Argggﬁciarﬂggquenggﬁ¥%g§§%<%g > gﬁ%iseﬁge df?ec%ed to human conZective

ti sse>griddt h factor (cTGF)
ggttgctatt acacaagctc 20

<210> 139
<211> 20
<212> DNA
<213> Artificial Sequence

<220>
<223> Antisense directed to human connective tissue growth factor (CTGF)

<400> 139
ctggtggttg ctattacaca 20

<210> 140
<211> 20
<212> DNA
<213> Artificial Sequence

<220>
<223> Antisense directed to human connective tissue growth factor (CTGF)

<400> 140
gaaaactggt ggttgctatt 20

<210> 141

<211> 20

<212> DNA

<213> Artificial sequence

<220>
<223> Antisense directed to human connective tissue growth factor (CTGF)

<400> 141
tagtggaaaa ctggtggttg 20

© 210> 142
<211> 20
<212> DNA
<213> Artificial sequence

<220>
<223> Antisense directed to human connective tissue growth factor (CTGF)

<400> 142
ttaactaacc ctgtggaaga 20

<210> 143

<211> 20

<212> DNA

<213> Artificial Sequence
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- <400> 163 ccacaagctg tccagtctaa20 <210> 164 <211> 20 <212> DNA <213>
Artificial Sequence 79241-A-PCT Sequence_ ST25 <220> <223> Anti sense
directed to hunman connective tissue growh factor (CTGF) <400> 164

ggt cacactc tcaacaaat a20 <210> 165 <211> 20 <212> DNA <213> Artificial

Sequence <220> <223> Anti se i J u connective tissue growh

f actpyp, (CTGF) <400> 165 aaacr}}?éga‘{aggft etq a" 25 510> 166 <2115 20 <2125

ﬁ§13>Aanﬁ§érf§eC tatecteduanaemarl 2%&22\8@ tAﬁsuesgnwhd Faedtre qCtaF)human

connectl ve tissue growh factor (cTGF) <400> 166 tgacatggca caat gtttthO
1> 20 <212> DNA <213> Artificial Sequence <220> <2

Ant?gstégg a4k %%%cttéﬁcfo human connective tissue growh factor (CT )

<210> 144
<211> 20
<212> DNA
<213> Artificial Sequence

<220>
<223> Antisense directed to human connective tissue growth factor (CTGF)

<400> 144
tggaatgtct tgaattaact 20

<210> 145
<211> 20
<212> DNA
<213> Artificial Sequence

<220>
<223> Antisense directed to human connective tissue growth factor (CTGF)

<400> 145
gccagagect ctcttggaat 20

<210> 146
<211> 20
<212> DNA
<213> Artificial Sequence

<220>
<223> Antisense directed to human connective tissue growth factor (CTGF)

<400> 146
aaaaatagcc agagcctctc 20

<210> 147
<211> 20
“<212> DNA
<213> Artificial sequence

<220>
<223> Antisense directed to human connective tissue growth factor (CTGF)

<400> 147
tgtccaaaaa tagccagagc 20

<210> 148

<211> 20

<212> DNA

<213> Artificial Sequence

<220>
<223> Antisense directed to human connective tissue growth factor (CTGF)
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<400> 167 ccttccctga aggttcctcc20 40

79241-A-PCT Sequence_ST25

<400> 148 .
tgctatgtcc aaaaatagcec 20

<210> 149

<211> 20

<212> DNA

<213> Artificial Sequence

<220>
<223> Antisense directed to human connective tissue growth factor (CTGF)

<400> 149
tcatttgcta tgtccaaaaa 20

<210> 150
<211> 20
<212> DNA
<213> Artificial Sequence

<220>
<223> Antisense directed to human connective tissue growth factor (CTGF)

<400> 150 '
gagtctcatt tgctatgtcc 20

<210> 151
<211> 20
<212> DNA
<213> Artificial Sequence

<220>
<223> Antisense directed to human connective tissue growth factor (CTGF)

<400> 151
agtttgagtc tcatttgcta 20

<210> 152

<211> 20

<212> DNA

<213> Artificial Sequence

<220>
<223> Antisense directed to human connective tissue growth factor (CTGF)

<400> 152
gaggaagttt gagtctcatt 20

<210> 153

<211> 20

<212> DNA

<213> Artificial Sequence

<220>
<223> Antisense directed to human connective tissue growth factor (CTGF)

<400> 153
cttctgttgt ctgacttctg 20
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79241-A-PCT Sequence_ST25

<210> 154
<211> 20
<212> DNA
<213> Artificial Sequence

<220>
<223> Antisense directed to human connective tissue growth factor (CTGF)

<400> 154
cctectgtgtt ttagtcttct 20

<210> 155
<211> 20
<212> DNA
<213> Artificial Sequence

<220>
<223> Antisense directed to human connective tissue growth factor (CTGF)

<400> 155
tttcttcaac cctctgtgtt 20

<210> 156
<211> 20
<212> DNA
<213> Artificial Sequence

<220>
<223> Antisense directed to human connective tissue growth factor (CTGF)

<400> 156
ggagtggctt tcttcaaccg _ 20

<210> 157
<211> 20
<212> DNA
<213> Artificial sequence

<220>
<223> Antisense directed to human connective tissue growth factor (CTGF)

<400> 157
aggaagacaa gggaaaagag 20

<210> 158

<211> 20

<212> DNA

<213> Artificial sequence

<220> v
<223> Antisense directed to human connective tissue growth factor (CTGF)

<400> 158
ttctaaggaa gacaagggaa 20

<210> 159

<211> 20
Page 38



79241-A-PCT Sequence_ST25

<212> DNA

<213> Artificial Sequence

<220> ) .

<223> Antisense directed to human connective tissue growth factor (CTGF)
<400> 159

tgcccttcta aggaagacaa 20
<210> 160

<211> 20

<212> DNA

<213> Artificial Sequence

<220>

<223> Antisense directed to human connective tissue growth factor (CTGF)
<400> 160

ggatgcgagt tgggatctgyg 20
<210> 161

<211> 20

<212> DNA

<213> Artificial Sequence

<220> . .

<223> Antisense directed to human connective tissue growth factor (CTGF)
<400> 161

ccagctgctt ggcgcagacg 20
'<210> 162

<211> 20

<212> DNA

<213> Artificial Sequence

<220> . . i

<223> Antisense directed to human connective tissue growth factor (CTGF)
<400> 162

gccagaaagc tcaaacttga 20
<210> 163

<211> 20

<212> DNA

<213> Artificial Sequence

<220> . .

<223> Antisense directed to human connective tissue growth factor (CTGF)
<400> 163

ccacaagcetg tccagtctaa 20
<210> 164

<211> 20

<212> DNA

<213> Artificial Sequence
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79241-A-PCT Sequence_ST25

<220>

<223> Antisense directed to human connective tissue growth factor (CTGF)
- <400> 164 '

ggtcacactc tcaacaaata 20

<210> 165

<211> 20

<212> DNA
<213> Artificial Sequence

<220>

<223> Antisense directed to human connective tissue growth factor (CTGF)

<400> 165

aaacatgtaa cttttggtca 20
<210> 166

<211> 20

<212> DNA

<213> Artificial Sequence

<220> )

<223> Antisense directed to human connective tissue growth factor (CTGF)

<400> 166 ‘
tgacatggca caatgttttg 20

<210> 167

<211> 20

<212> DNA .

<213> Artificial Sequence

<220> '
<223> Antisense directed to human connective tissue growth factor (CTGF)

<400> 167
ccttecctga aggttcctcc 20

40
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