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ANTI SENSE COMPOUNDS TARGETED TO CONNEXI NS AND METHODS

OF USE THERECF FI ELD The present disclosure relates to
wW@r@sas®R0e0 i bes agents, conpositions and net hodBCDIB2004/004431

usi ng conmpounds for nodul ati on of

gap- j UK TINENSE COMPOUNDS TARGEIIID §55C ONNEXRGS
agents, conpositions, and nethods are useful, for

exanpl e, for tiANRMEFHREPFISE AHEREORNd in vitro,

including for exanple in tMgel™kin, in corneal tissue,

and conjunction with surgical procedures of the eye.

BACKGROND pldssiftl isPlosiRE GRMitdsatd Uhe §lderite? hdchResH iti

injury iIs g rsraj orlshezsall th prgbl em wor | d\}viege %/'\tht hl F{i{oflelons and
methogs iob msihgrcompolindsefoneednlatioherf gahgnnaiogamsapiated potan expression.

transpl ant ati on. wever r obl findin suitable . |
Thes RGN TP H DO Rl e Foh PAMRAR Dor (st gngineering in
vivo HRdl O ko, RhclBdihy 6 Sxantpl$ SllBe SRE, M 6MBA Bkud, AR 8hiufétion with

whereby synthetic or sem synthetic tissue or organ
surgigplfireesduteaof theeeyei t her fully functional or which are

grown in a desired functionality is currently being

i nvestigated as replacenents. One area in particul ar

that this technol ogy is magaAdugkp Ncreasi ngly

inmportant is in the cornea of the eye. Cornea

transplantation is the nost common formof solid organ

0. 000, sfevepBf FRRACAINY WA EaR BRI e beplts problem

worlgwaleaivith clittiof optiehr foe tiull ereSaviege bihef @hanC ofgaCri Askudfiransplantation.
nyopi a_such as, photorefractive keratectony (PRK) and

Howeyare problemy findieg . swiiableedencs meansihry this opfier iy got available to the

. r i | . t o , .

o B e R

tissub cor  drigars ueintienithgt | aa¢ iefther fullyi fomctienaé rogi witieli atd ghgas.in a desired
I.n addjtion, proxi mtely 5% of patients undergoi ng

ﬁ“mP%?®H”§GF6@ﬁV' V@W&@E%ﬁ%%ﬁgﬁﬂﬁﬁﬁ%utcones. The

cornea pge dreh E@?ﬁrﬁ%@%aﬁthﬁ%&n&ﬂagﬁf isth @@L@qgcyrg&ﬁggys important is

central one six the outer tu
in therdofrieacbfsthe wy¢.urGoraeadl thospddntasionps dhe dest temmye foint of aolid organ
clear refracti dnterface, tensj trengt h, d
wansge B et B AU o P verspOr G o0-Fo e g o€ gy FiSA and the
UK fAG8 t MTRe HedA&Icends Thdtiiv@Y&frgerPf fof Cbdriectibh1®f myopia such as
epi thelium the stroma, and the endot hel i um (Pepose, .
photgefractiveTheratcotonwa (PR end dasehyisi situofgratoinitelisis gf&SIK) has led to

shortggflb %‘f %ﬁljé@gg %lgllé{é%t oro %ﬁ%ﬁpﬁﬁ&l? fgrs\f’issgé 'rect'o?aﬁtI Scélgil\l/br?gg}/ SLYreggrry or disease
procédaby 4l fot Gssie mikilidionan vl 8 en@inCerl BAARA0 KN addHidh, @fproximately
Phi | adel phia: W 'B. Saunders Co., 1996, 157-65). In
5% Apatientpmdergnimplaserspigery axpetienen snexpaete@ovicames | ayer,
and t he.pasenent nbrane,are structures t.hat are .
dor | vea TR QRS 5, ERRE Srireghet reltii, i eaffiong, sixth of the
outet AYRI ST theT by, darieRdd fRictRehndifinbtort REvidaVIRY eye Rvith 4 §164r refractive
contact with the external environment. It is a

interface Aendile strengihaand s otepting. ke griernal &gtass.r The eoraeans hilfrom three
et N NG f.r [ pnarat i

s S0P505 SEOLGI A ARl d 05 P bRt g 1. 5.

al., “Thaeormesusdlbys Physiclogibyf theweyet Clihiealedplioatns, Pfed ISAtLouis: Mosby

Yeau]sgu mous_cells; a mddle_zone, forned b%adt\’m or three

498%: Bt {phersnsst, Wi c&he sormed Ophthalaig Patbelegy: an atlas and

texttfoBRe) #1130 PRI . % AlaEY! €ID 00611 52:651"Cln_addition, the

stratified corne epithel Tumis characterized as a

"tight" ion transporting functional syncitium which

serves both as a protective barrier to the ocul ar

surface, as well as an adjunct fluid secreting |ayer

assisting the corneal endothgeliumin the regul ati on of

stromal hydration, and thereby contributing to the

mai nt enance of cogpssiTUTESHEETERULE 26)€ uni que and

specialized qualities offered by the corneal

epi t hel i um have been proven to be essential for the
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can all damage the cornea. One mmjor conplication in
post corneal -trauma wound healing is the | oss of
WO e@aak3eacui ty due to tissue reorgani zation. PeCT/EB2W6004431
at risk for ophthal mic healing problens include those .
Descahet’ shm\zmbramd,ethg Bwevisan’ g dayer, dadathpbessnudnt snemfbrang grersypructures that
ncl.yde, but e not limted.to ataract extraction,

are dWVteﬂ 1, SO YRt O‘Pé’ﬁg of Q‘ﬁF%@éWe‘?ﬁIUi:aE YH€al transpl ant
or ot h p%%%%a%n%hﬂﬁp G§ dt'HE ChiyerS WE NiR%t REABLT Al#%he external
ker at opl asty excl mer | aser photorefractive

envirkenadte dt day strafi fadc sqmambon, t noat kepatirgzadgsrugture adihah thickness ranging

from A5 4 BDiemins wp) AW baRSPe T Cdl b SATBSY Gk Slfn%ﬁcial zone,
usualﬁ?(fo%gﬁ‘ay BRd lt&%#r%lef&p gf ﬁatséﬂfthéﬁt%ﬁse Eu?lst 5 3naae tzoﬁé o, ed by two or

nto the eye I sru of ces whic
three tdyerscafi pedyhedral mtisg neltsgrahd a(baial gonatimisting of e atralantw of columnar
ients, a full-thickness surgjcal ingision is made

cells.| ﬁh? ﬁet\fea.ceweékepethelw Abeharacigiized gs ﬁeBg}?:t e fmsgomﬁunctwnal
syl 0948 o SRR B A R Rl BP0 e
fluid aédretitgeldy¢regsisting thetdogmaat esdotheliirhar ths regilatidn mbsxrtdnsal hydration,

in the cornea can initiate a wound heal i ng process
and ihﬁ%%y cemdEuting ntoe e EraktaRAnce étfaFo@FPif fanspaiehgy. The unique and
Spm@%ﬁre}ﬁﬁﬂﬁﬁ% g{ftg&%ﬁb}fg}% r%gg"lea &Ete r@g\tﬁ%th‘g%ngﬁ%eé’g@’ag’%ko e eg%entlal for the
operasien @if gle qoatidai :8|thd primd{ped Sefractive slenieat af themyedltae ther€fore important
cause_central corneal, flattening. This techniq

that it s{fatiied Stwgtqrq: he mantaiped %’»SW&% RE &y %wgameﬁlatel %resses

resul t t i

of whi c ar e r e a%‘erg&?ooq tﬁg%tr?gt?ehrlgqﬁ Ho]ly ¥%§%e?1?o¥op%&gmgle minor
scrapbs; alye igfeétiestant discasds, Cffﬂﬁlﬁ@lam( h8&dhichll accldeh}s afdEurgical practlce
o St S o s iy b
the 1%%0%' ?gualv c%ﬁ‘c? '\%ng rt1(s’ %a%@%tl&e eﬁat?e%%fa{t (68 40P oBRfﬁlelc healing

nNe

probléhhﬁﬂitﬁdldﬁ)dhose( WASBive &Q&rg&ﬁ?s).lrge\/ﬁ UBSSmplRs oh gudhoduigety include, but
al so heal slowy, and inconplete heali tends to be

are nefsliwitphicdaiprachextrmstiani Witk pr siithohiiens r@ga&iewm( WwPrgal transplant or

ons SLO f Lo g |

other Wg?ﬁ%tra%% ; Plfof:‘lg({]nuég 07 SYELy @ g&@&glé ulférrlgtr?gtég eRﬁIgP exm(r]ner laser

photéfraVEiK kefafctti}t BElconh! |ﬁ$trdfﬁ>¥1 s@fpel) @adigiueeatofoni34 Yndbiher types of
nore of patients who have had radial keratotony

surgetsoiepsioatesli afacsionfar uenlepstd 1ags. vi si on one year after

i%rlgerlgg‘j(evc% egg)roYLfles thg gAﬁg%q‘l o%ffﬁgh ]tng)%lﬂgglirgac%iggaﬁsmit light into
the efed "Bhi@b®! disru gts\/t@él ftcesORRRh a6 ibrABE Bormb#£ aflité doiingal @onfiguration. In
progressive l\;per opic effect. Up to 30% of patients

catarah:a\pahglts, refubllichipkoessdyrgical rincisipn |is srade imithenregigieelofhe dimbus.  The

d th. h
comebioriar RN By (Foer-0utE 130 et Rt WEgilh apt gosoncomitant
distodfoh &h tHeMAHARSiEID iR CHERFRS A 181@(as’t‘i§1hbt1§iﬂﬂer st ood. It

i nvol ves the regeneration of three tissues: the
epl t helQthen surgicalswounds iarthe t:cbmaee aatoinitédte arwouridrkeealingprocess that

t 1 | th th
causes GapTerriney SEt AL JoMERAYART o6 HBThs Lhe Bysgyisaiknovm of
theseft@&hﬁ’(ﬁlﬁs G@@J{Cﬁ%ﬂ" Kbratb'tmgz'}o I@K}j 1W1%Bﬁlslever§1 parfilitBickness incisions are

ht hal nol . Scand 80: 238-47), cytok| nes
prodt(cﬁﬁ i chuse pentﬂll cgmdalfwtt@mngc This, teghniquen howexfhu s dinmitedd, due to a lack

of pr%@b@%&gﬁ 09 )Ségnlﬁfdnt u%g{atlo l&a‘réllg]ﬁchg'?ntg&;n ‘H@lﬁ‘i are related to the
naturé 188 Sktehift of %ﬁn@%ah@"?ﬁ:ﬁ@f ez”Eld' @(Srﬁga @999&& fl'@f)r ' For example, a

I nteractions (Tanak

(1999) 43: 348 54); and anot her medl at ed by the
gap-junctions and the connex'gn famly of channel
form ng proteins. Gap junctions are cell nenbrane
structures \Nhl ch faC| I | tate d| rect ceI | -cell

o - . o L, . - Y, | Y N
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famly of proteins, conmmonly naned according to their
nmol ecul ar wei ght or classified on a phyl ogenetic basis
w0 nios/osdepha, beta, and gamma subcl asses. To dapEr/1B2004/004431

human and 19 nurine isofornms have been identified

reduqtm in@eripheryl budging pf theRionieal (¥ssemith( azwﬁc)cia&s regf@SioB ) the initial

erhaps indi cating,that,.each ferent

i R B R P 725 B 5 T A5 E) S, 4

Ophthh Bl o398 166l 25. ypes have characteristic patterns of
connexin protein expression and tissuessuch as cornea
have be®musfioim theocaheaerlse dwabxhowlpramﬁemnompketeehsalmg tends to be

t f.ol.l.omi ng.injury Qq ranspl antati on [
a4 08 SOOI, ST Me R HEATSRIATKEL! R 6 moming o
oven R0 951%k, ind 0y NESE PR b3 Bk i g i
may bather et 0f B4Potdnendro o patfientsowhe hhvehal iatlial katdtotomy complalmng of
t heref.are influence the oytcome of refractive, surg

luctyghige igion B8 YREALET SURCRANKGULE Ecfineiigsorkr Qpigpalriol. (1991) 111:
133)] midl% ERhEE Hlouhl #ARRS 8B4 Bhpfidi§ Py Buld dApe G RER 1eading to 2
| $/t1ssue for reconstructi wever,
prongSEVe bperapic \effettr aUpeo t30% bé patiene ahviag thd RE procedure are afflicted
urrounding soft, tissue follomnng surg |calégroce ures
with hyperois shi asReiAfshevitle veqund rgapa dBictp Kb ebr EPhlistma/agy (1986) 93:
1284Eer at ect orry, often results in scarring due to
wypercel lularity associated with nodification of the
ext r aceCombkalr reguiaration afte! walimg ic kemghs hid @pt Whedll idderstood. It
cell patterning, nyofibroblast differentiation,
involyes Hieptcgpraraing Phihreeatissuey the epitheliums e ﬁFrﬁmaaalﬁlt the readothelium.
r [
Throe biafhs Slcrfell 8 Sferk Y BEMARELE ol RUBRGpa8 R85 S0 Brasion: one

medibigd by anseiht thetors (Baliiwis, H.rC.eind MaRh4AE Ji, Aoia SPaheInaRSeand., (2002)
simlarities wth post-operative scar formati on and

80: 28p A heorieiiperel/thmpdivie hiand2lakobiag thol dntaipbthaimpl Gfinics, (2002)
2318 9357881 SRLEA R RSl Xfflbe %"e?tmq ot BB BRIES, (A rochem, (1999)

74: m63593)[1 dﬁlbth%f frﬁéiiiatéd-l . cell-hhatr@t 1ﬂieract1@1959§Taﬁ§i%ﬁ e et al, Jon. J
Neur Osci . - 432), by which gap junction

OthWmﬁe( 1§9§b4% aBdSﬂSéQbr@d@npﬂ@r aediateall byl thengapywestibnoand the connexin

famﬂ rtm‘g e to ot hervvl se healthy tissue may be
riv %8 eg]ébonpanl ed by the characteristic

i nf | anm@4p ﬁﬁhoﬁ@ﬁ’s’ bieNgoll AR MuRiredlaNRRR MBIERE direct cell-cell
spinal cord is replaced by a cavity or connective
commyrseajions oA gap blmctlomfchmel:ts fonpedief &xonainexeys rectatomposed of six

TR A I IO

memlﬁt%ﬁ@&) fd§§1 a é‘lﬁgle ng}Z&lctlgﬁh@a‘ﬂtJun&‘lonﬁshaﬁﬁ@s Bal ?é' fdtlﬁ@‘%fﬁ’oughout the
Bi oned. "Eng. 5: 293-347

body AIA hl@u@rﬁqgh@grtbes somesd ekpdhehmd@r wikamhplephss gixrto eight cell layers, yet

c nodal.iti onstralntstos n
expreSihs LREISHY ESROYIEFOP SRANAD I HEErE Seh e GABSE-43 in the basel
layer laRd %Bﬂl?é%‘iﬂ-g@ fioh® BlefbaSfNo fn&‘iﬂﬁﬁe&m &e119 e?sqr%?%en%‘ﬂ connexins are a

glial scar formation, inpeding the repair cess an
family jof Ipr@@mshemminos]sl maineruleanceidlrigﬂcctheunnollaahlaﬂmgh(id)r classified on a

261 t S nol o
phylog AT RS ity DYt POESess 10 @ip POdSmIN A9 murine
isofoldf Bsvel H&h'l&&ttﬁgd '(WlHéJk@l K, Eﬂﬂﬁ%oﬁ'&egﬁt%@@)' 383, 725-37) perhaps

di seases. U.
indicaglnggthat chénﬂlfﬁeent rdmnimmm) rpsotﬁi‘n by beUﬁﬁctuﬁmﬂly deecialized. Different
. 5,004, 810 onmers for hybridizing to herpes
tissueg ;g o8 W’P‘?ﬁ tﬁ@%}& BAilETsef ¢innexyg Brelsin @aftrﬁsawn and tissues
See al so V[DO/44409 to Becker et al., filed January
27, 2000, and entitled "Fornul ati ons Conpri si ng
Anti sense Nucl eotides to Connexins", the contents of
whi ch are hereby incorporateg by reference in their
entirety, descri bes the use of antisense (AS)
ollgodeoxynucleotld es to domnregulate conneX|n

o . o o o
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Therefore, there is a need and there are enornous
potential advantages for the devel opnent of conpounds
wo 200505880pr obl ens descri bed above. Such conpouPCiB1B2004/004431
rel ated conpositions, and nethods for their use are
such ddewardalinge hnch sommiechlier ca@inexinBRPEM SuvbsRY Mtiern following injury

o SRR 4 DT A, Z P Begs 3, LT PR P t o,
(2004%3%%5%%,2%1.fm¢15 . @jo%ggcri bed or referenced in this

e 1 nvehtions described and cl ai red herein
ar e nofThk icoirteedregeneavatidmyprobess fpest-tuaumsa oan ssblodn thenlioss of corneal

_identjfied in_this Summary, i gh i.s includeq, for
clarit, AR SEuEIosy TR (Gt PHIODHI 5 SECHGE SPEEDr | Qe trestments fo
o .
senafLENCABASSY i SRR Wbl o Lo i
reconfifu@tibmle Blosvesen postsugpesative trapa ol shearmaineab thd the sioounding soft tissue

reduci ng. ti ssue danmage associ ted.mﬁt? o) thalpio
followjhg gaisAbRrocadiEes It 3t SOLGHIIRIS EXciftst lassbpftaeiractive keratectomy,
e n . . .

oen SR ThEETLETI) S5P0HASLk Bd  lision of i
extrac®KpIae S siadix;0f ineludipgn ekampepr o eipithehial heelbypaterning, myofibroblast
: cells associated with the eye. of the subject. Wile it ,
differpriagent sraredl Tempdchne B spEliab RYBHDLSHALIR SHF GF & Jaser induced
is inhibited, it is envisioned that other proteins nay

e targets for nodul ati on by the conpounds, including
t he antrh senge spiaapad dguries, tiepathdlogealothanges that occur, whether by
conbi nati on W th anti sense or other conpounds that ;
transdcHpRLb PENtHFEN eXip CRBRTESHODT ShFEIeMSo AiRaTHiES WHh cRGs{-gpgfative scar

nhodi,nent s .oph 1hG P re is. PeGends and
o TR0 P AR PAPHES Sl i, BRI s o
signififagilpieiréaRed theaiteasfaheaffenid arga.c Al gapgjahctitimadibiedbystander effect
corneal transplant, a surgery to correct refraction

. a
(Lin, J&8i & aker99%t d¥afureaNeiratieora 48il11438)i By vighygany jungtion channels
erat opl asty, an exciIre e t i .
sorea GG RRA agYB kR far o 0 BSAEH Nty e may be
invol®&d. I ¥his ik efcb@Epdridt b tRC ehaddctaistit dafammapiraselling. The region of
excision, a conjunctival or ammiotic nenbrane graft, a )
damage én Yog spmalnedrgiingedatedyex creioar cennsetiyafissyesses doth of which

. ur ger alidt rexgi sion, r n i  j ,
impefi o850 reobfob SUBLRBIELE 85 6 Pro SERREb S0 Sl gmerican
55 - ENRANT IR 8N LYE| KPinbEOBH. . (2006) 38149 M%7 25 Sel@idt, C. E. and Baier
(occul ar nuscle), or any penetrating eye trauma.
LeaclGdine@803 ydnrat Rdve Bitmed. pbng.i Sn2H3-3tHhe Aﬁbmh prgeress has been made

.. sequence i s kno for..connexi ns in.which .the . .
it E B e DU 5 PO Bt B gy st i
inclu@ib BE SR sHRMBRWM DS itAF 988 ¢ekille? 18436h Spreh®@hfd $HBCdat Cormation,

coninexi n Isotypes. Specific isotypes of connexins that
impediny therdpair peoaess wmd tiskefugher losnefenanhfonstigs (RaismateGJ. Royal Soc.

vviéhogt e7|dg gn tation, 43, 37, 31.1, and 26. It is

Med-p? 2 K ,1 ‘but not required, that the targeted

Antis%ﬁ&%f‘ﬂx{b“f 1fas I%@g@ﬁ?ed"fof:@l@ R ulatiod: F-the BEiFBRIonMBY gerleS implicated
exanpl e, SEQ

ve a nucl eobase sequence sel ected from SE .
in vitaD) fdEpal rdAhetabolicdistaaen Enbdlitnnt s3,16Mm1 95 eneses oligonucleotide

GRS SR AR T G b B RRHOAR v s
simp{%xr\}fﬁfse@ﬁ%g REUCAGCiBRiGH RY1EAIM S6QalsD WB004d4@ 1o Becker et

n certain other enbodi ments, a second antisense .
al., fledpawary 2% 2000] and twitked "Forrmtletisnsof emprigieg dintistrrse Nucleotides to

eye), Wherein one qr, _nore other antisense c ounds, . .
Conngiigs}, g ctopienis, OB Vg ate HBER B ORRRIFISH B BRCIpRCea M their entiroty,

nucl ei ¢ aci d nol ecul e encoding a connexin (e.g.,

human) havi ng a nucl eobase sequence sel ected from SEQ

ID NO 12-31. At least a second antisense conpound

may, for exanple, be targeteg to a different connexin

than a first anti sense conpound. Exanpl es of types of

anti sense conpounds that may be used in various

oy Y "
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limted to, for exanple, non-specific uncouplers such
as octanol, glycerhetinic acids, and heptanol. In
waeensassoenbodi ments, for exanple, the anti senBE&I/1B2004/004431
conmpounds are antisense ol igonucl eotides that conprise
describat wiealdsy of camkiséizg (AS) @hgmymmlboaiﬂemmodbwmgulate connexin
internucleoside l'i nkage. I n other  enbodi men
expreSés@anﬁQI weattlngal apfvrensh m@ gfaé‘ih SPanAl |°s°é‘|s‘|§’é optic nerve, in the
promfigh S S SHHHEE o8 PRELRE F%%f?%aﬂﬂﬁ%ﬁ% o 8Gn TRk ofing surgery or
burns.PhBBPROEOManp diffichitiok fegein fat el to tertvesense It sngoribs case, for
al so include, for_ exanple, ? %onucl eotjdes c ri L b
example, theighe dowa Temationeaf aprgaeularscas Prodags nanen- 'égﬁ%t §é %e can be
o] I , :
deleteﬁ?."%oﬁﬁ&‘ﬁoﬂéﬁﬁg@@&mr g oY oReo AR the phortfalf life of such
ODN'§ (glneshfeEphdspheditaéolgoheel) nypitaly favt aadnsectohpbalfitig of only
provi ded herein are adm nistered i.n C&%‘blnatlgn Wi th h
20 mawmsmmngowp@umelmlerr neclgans| deepdalinp Joeenss dPdf Figya) and their
reducn i ng inflanmation,
dehvea; oMBts e%' yﬁl F&a% orsg%tﬁgsg%t%her desired activity. In
anot herfhé&ﬁtﬁ@%hefeh@ al ieé@ ahd dieré Al emdeRonepdientsal aflvantages for the
treating asubject ieg a patient gy admnlsterllr}lg
develepméns exfseonapavinds el h%pwibl@%é‘fseabe Oveer S¥Fhy compounds, related

n en in are
comp Gt SRRy 3 Fs AR BEHIER SlRMAEH i
Anti sense conpounds prmﬂ&JMMAwn can al so be
adm ni stered, for exarr% systemcally or
intr aodllllleahlViemjl@@t ideseribeeht andle slaamed n&%ﬂﬁd@‘ﬁﬁ SR e gttributes and

emboaﬁiréeglg lélr%ﬁ#ahr&g b{,l? H%t 111nbt§cli g tflc? eaSe§ F&#he{}l \d/gstcpged Rr referenced in this

Sumnflaﬁ'% Mrhe §veffios J¥R&HKE] 250 @Hurﬁéd hd?iraitn 20€ Aok 1amited @ror by the features or
thal mc procedure (e.g., surgical). For exanp
embodmamemetlﬁeﬂmbmw Sumaanh evhiehrisningluded foryrpesss é’lf] Tilustration only
tha{ m c procedure is perforned, during an
andntrﬁftﬁﬁ ¥c procedure, or after an ophthalmc
pr ocedygyidlNt hes SRS BreC QOMPHIRHS , uediil gxamishe enpinedrng, including
adm nistered to a subject within mnutes_or hours
antisdmed @pmpoundsf t érlsoaprocYpAﬂiih%Iﬁ rANESqNs® COTPPENGss ash preghqds for reducing

rtai n enbodi mept s antjsense c
tlssueagqﬂlqg'esa(sgqc‘é %f\xg o@ﬁﬁagle}m P]rgf:#uée prg@égg.‘u ﬂg)dk Tomprise, for example,
admlﬂgtreflﬁg IR dnti @Ak EQhpsaAtokiR éyléfbf alfubReMmeancanm o safficknt to inhibit

adm nistered wthi'n about 4 hours of the procedure
the ewpekiion abautonBekiouprotedf in He pifeoetiucels agsacipisd awith the eye of the

o L ] e, .
env1sﬁfn98 ?lgdf éﬁﬁer IlpPoté’i%’ S bedt fs%tfor ABHLBEHS By @Wﬁi@ds including the

eln may be a mmstered in a nmethods to
antlsﬁfsé eompbisisy el’dmngiilme)f ingombuatiox avifl entisgmsej oyeries compounds that
compounds, pr ded herein nmay be admi nistered in
inhibg dlag W?ﬁs’&ﬁ%\ﬁwaﬁcﬁﬁm that increases the thickness
of cor n@a.drafis BRibbMinfenfl MeEEhthathd priReh@d iFaM, ophithal@ic surgery,
not, be associated with an ophthal m c procedure (e.g
1ncluﬂmggxat wot. livdisedato amexoimhe lasanphcgmnﬁectwdq@mﬁm@;mbrwww extraction,

herein may be adm nistere con on wWith a
cornggb 13apl %Iﬁaﬁ Sgligs%{oegorff@gr q:ﬁlﬁp 100 ap gat?toglgug géaélﬁgma filtration

surgé(g, &E&Jat%g %h@x@?n%ﬁ“ 1her HHGoRPaBE% Rérateb@nEY R cﬁ)@ﬂeal transplant, a

I'n"certain enbodi ment’s,
surgeex aambﬁecttrhﬁacam senglr smfmuwdphamr@@m @c@njuﬂc‘ﬂ\’al or amniotic
formation. In certain . enbodi nent.s,
membieR GEHOG: BISPHSGRACH CUREESIe ARF SRt PO PR yrgisy 2 lid tumour
enbodi nents, for exanple, the antisense conpound
pr onot es mound healing. In certain preferred
enbodi nents, for exanple, the antisense conpound is
used in association with a sg;gical i mpl antation
procedure. In certain enmbodiments, for exanple, the
antlsense conpound |s dlrected to conneX|n 43 and is

I 1 o, o
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transplant. In other enbodi ments, for exanple, the
ophthal m ¢ surgical procedure is surgery to correct
WO edosasispon. | n anot her enbodi ments, for exanpPET/IB20&4/004431
ophthal m ¢ procedure is radial keratotomy. |In another
excisiomb ad revenstyictivo rlide peaeplieres tthe copgentitdl Mbnopnadsdure dctropian and

entroBiB o HORPAE a1 G0 SRR Bgery, (ree A HEHAIoH & B JEBgfAtpg e trauma
ker at oph@aRtally, Afesk Q%{or@é?@ﬂﬂh%ﬂ&l%@tiée}?ieqﬁé&ﬁ@ﬁi Rnowd' €or connexins

ophthal mc procedure is an ocular surface neoplasm
in whaelcths iighibition ok expressiaodis Wesites], Hreferabkaap lantisenbeecompound is targeted

opht hal m c, procedure is a gonjunctival or amiotic
t0 O DR ERCH P GHAPI D SOREFS- e BT HSTES G gPrasiipel mpppe targeted
by th€ %{i%k&&nﬁ&&g§ G Svifhol B¥RidHN48Ney pi Ny eat‘ﬁﬁle%‘? It is preferred,

exci sion. Ih other enbodi nents, for ekanpl e,
but nop kdqnakdyi thatpthe cargdeted cosneximscare hamap! s tomesi (peg.yhurhan) may, for

examgles BV BIAO DR ST BR B SHIS TPVt Fsr -
enbodi Ngtepinf Qﬁbcﬁ?@ms?antg%e%m%@ Qre%&‘él?e‘a%eatih?ast about 8

a reconstructive procedure for congentita
nucleabases mlai mickdc atid mbleeule embodihgmndomnexXiorhagingnpihecleotase sequence

opht hal mi c_pr.oc re is an ectropi an and entropi an
Selec@)‘/‘equnélSE%DN& Eg'%ét her enbodi nents, for exanple, the

opht hal yi & ' td QRHRIMRisENARouRE G /Adhinistered t

nmuscl e)mcﬁﬁt&glﬁﬁgér}l{nﬁ%dgzlpén%ﬁ’ti%%or eianﬁl e, tohe Histerea 10
the sopbéth@lgrile @repoeklireia ore @ mpereaithat dntigersy eotpaumnds. are rargeted to at

certain further enbaqdinents, far exog[rpl e, conpo

und )
least ghert Sasleebaseo A2 Brdei el Polepp FRRYIEALIMGK B e€o human) having
a nu&];?g‘ya%gts}?éﬁ&l%ia’ &efARIF oh qu\}ﬂﬁ ROSAGLAL € v d %Osre@&?d antisense
eret cell's assocrate th the cornea may be any
compRhl fay,t foe @uepld,nisd watbetgd ot a nidfferentreomemxino thaor nefidst antisense
cells. The agents provided herein, including antisense
Cmﬂ%%ﬁéounds, may i ncrease the thickness of cornea tissue

SO 1 R SRS s

of espanirdtitrefivtlufi®r aneideise ngolidonacleotitespgantisense  polynucleotides,
pronoting healing. For exanple, the antisense

deoxprbprymegsmemholies ebaemdogtes dgRIN Ay MIgeHIes a8iRHA molecules,
PNAC%%%%ﬁlgg ’Dﬁ%&z@lﬁ?s,l a{nlaGS’-ér{& Qﬂ%{éﬁruflgﬂﬁﬁt nucﬁe% @ﬁmnglogs of the
a pharndceutital ’conposition Tor fFeducing tissue
precélidiB e vadb @&Eﬁb@ﬂr&ﬁﬂd@ wovitédhefeln sukgeny in thepargvineleding but not
.. The pharmaceutical conposition is suitably formnulated, .
limited to.efoarpypmple; grontsppeitia| ungpuplers afuch i eftaiol.aglyesrhetynic acids, and
h tt hg eye of a subject conprising an anti sense conpound
epa{ﬂo'sent in an anount sufficient to inhibit the
expr essinoferfin smBUABRENED TOEStaMHIE, Otheiaftisdhs€ @binpounds are antisense
_associated with the eye of the subject. The antisense i
oligopwelpotided, thair cemanipt enatuenllyr oreyrsipg y npeleefeasesy anl ;an  unmodified
.. least,about 8 nucleogbases..of angcleic aci .
iter 3 R b it B gty el B ARLFER Sampounds are

antisSRQUAREAuIRNIRBS 8Spriens SHhd BndolziedlintekuclisidRilinkage, including
enbodiments, for exanple, the antisense conpounds are

thosd rwitthe plospharbthéoqth dinkage ut Swtablec antisordet coRPewndpralsd Agelude, for
a.pharmaceutically accepiable carri.er . or vehi.cle .
exanfipf SgdiTesiioh porbuRas BhRftschnd &difha Siaqt By SHbte antisense
compiRHOtalRf fikGidey Syt Yvapr oMRkempRURNBRRNdotided rd;oihp_risinF at least one
subject. In certain enbodi nents, the pharnmaceutica
modifisdpusleobaseis may be, for exanple, in a formsuitable
for topical adm nistration, including in a form
suitable for topical or local adm nistration to the
eye of a subject. In certain further enbodinents, for
exanpl e, the conpositions and formul ati ons may be in
the formof a gel, a cream or any of the forns
descri bed herein or known in _the art, whether
currently or in the future. I'n another aspect, the
i nvention includes pharmaceutical conpositions

o e - o o o Y T e r
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with the eye of the subject. In certain enbodinents,
for exanple, the antisense conpound is targeted to at

wo e@spsmbout 8 nucl eobases of a nucl eic acid neCEDRBG/004431
encodi ng a connexin (e.g., human) having a nucl eobase
sequenbecatireahbalifenis) eﬁ‘ﬁ@:ﬂs@ cbﬂpoﬂﬁlsa)]:oviﬂecthafrt:mi ane administered
enbodi nents, for exanplge, har naceut i

in corpbippi PIBANPHET GeraRoURdy ot ?ccampywai Bt geducing tissue
same i ERSAEAR IR 2T Soachces sy
about B0% qhetraspéct, the iiventiop ndpdeatreethedsf ef techtivgla sbject (e.g., a
In anot her aspect, nethods of designing antisense

patiend) bygskieisEng aaidsepseqompoungds;iofbe 8IS one or nore
Connexth{t &afn B(Ydlﬁl%ﬁits ﬁeﬁgétclaﬁg)oﬂﬁd’s ﬁrHﬁldb’&jﬁel%ﬁfare administered
opti m Zatt on o ected par anet such as th

by lotdlesimopsitaibadministradidd.i nAhtisens ccospeands eravydedf harem can also be

particul ar ol igonuclegtide wth ai se|l ected target.
admlrrr&wrgd,rﬁef we?anntwyeenwgn Of BY girgedlangiioevel op
antise t 0
part  canip e dBAIELAR pRERANIREL SR ERITR o @ sybiect at 2
predefeRin20 ttinge ISce@bnipl melahﬁotd ithe Sormmationef ptew{)mrd‘reubh as that occurs in
conjunction-.with the nethod, for exanp for their
an opfhalmig nrecedisaegarRSigt) bl Sek CREPG a’ﬂgtsat%e HOIBPOIHldS can be

admlr}.ﬁot EQ ' rg %@é@tﬂalmﬁ%&&ﬁ?@ F -gm o oscg% R 8rocedure or

after &POPEBImIS plooedise.pAStisge compburais] fov exkmplal may bempdmninistered to a
control and antisense oligonucl eotides treated i In
subJe@y‘erﬁtum GRS 20T hows bafose of Ggre an @%ﬁ\ﬂfﬁlﬁtﬁreﬁed&fc is Pefforme :

e m)de |
R I N
perfot(n?e@ aBEfordkahld theadntiSénsex6mpBind RS@iniphtianbithin dwout 4 hours of

GURE 3 provides ntcro%ﬁaph |nages showi ng expr.ession

the pl@fzedlmmnelihm ahautgr ke of the reessdpss agd morsypisally ¥ithn about 2 hours
an se olj odeox yc| t t

or R S BR G YO PAL IS PSSP RRRlER,

resul t gnQdasmesdspadt, earitlbéﬁse compeuhdif3ovided kireinlmeaebesadanieistered in
reduced followi ng treatment with anti-connexi n43 ODNs

a methods tesfibetdisswe engineeringr ks remplss aptisense eerppeungs proyiged herein

may %@ﬁtta;s?eéed w&&ngﬁ%wﬂ agp% é th%{ B}le%%s ti‘l El%lgnt@% Jf cornea tissue

ina sﬁ%‘ebtb @icﬁ%netﬁécgﬁhﬁ?sor,m%otaﬁejasé&@é@ vathnin sphstial@iwdpré&dure (e.g.,
AF are antisense treated cor neas. FI GURE 5
surges)owas| amenamplm, hetirehsen gorspoungatpreyided hemi) maygbe administered in

conj@gg&g@g ﬂgﬁca gls Erso(retg%ls ! lgeﬁtgxggf)é nr%%%;ﬁg% g%% cfa@agé ﬁg%ells associated
with ﬁﬂ%@bﬁ{eﬁfo‘fﬁfétsh‘ﬁﬁct‘@Egatc%ﬁ{e@Wellsf\t 24 hours controls had
It

| e and/ or ‘uneven | am nin deposition at the e of
t he abllat@dasr enbddmpntantbrrexampise ihe amttsyns(evscg)mmg&;greases scar

antisepse treate rneas howed I r
formafigfnsi {1 of PTG | St " FolRE qagppound reduces
inflamfdhtioAt hﬁ&r{ﬂﬁ%xﬁb&fﬂﬁ%ﬁt@' ®r Skdnhple ABe RﬁlseH@V&mﬁ)ound promotes wound
continuous | am ni n deposition (5E - edge of the

healiad| at ed area; Figure 5F - central) and |t vvas very

ﬁgﬁvgncﬁfﬁ@tﬁi@' e PEPARIPES §OTovana Ll o SR SOpod s used
in as§o|3i3at Q% cAl3 1&%10?1%6&6{1}& (5H). Fl GURE 6 shows

asc ematlc agra llamnin- irregularity
quant i ftncatrtaun cmEbdiJREtSY fethexmnplemthn ciatisense isempetnd is directed to

Iabelln connexi ns 26 angd cul t,ures
conng a3 it oriredei Fadatioh b viof el i,

43 ollgodeoxynucleotides over a 24 hour period (7B),
and after connexin31l.1 specific antisense treatnent
(7C, 7D). FIGURE 8 shows spinal cord segnents from P7
rat pups 24 hours after placijng into culture. The
control segnent (1) is smollgn (arrows) with tissue
extrudlng from cut end Dotted I|nes nark the

___________ " . o o . o
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swel ling conpared to controls (p<O0. O with m ni nal
cel lul ar edema and vacuol ati on. Even after 20 days in
W@ 00505300 neurons in the grey matter remai n vieOI/BMI4G04431
activated mcroglia restricted to the outer
edges. AnGREiD emhodimentsy fomexainrmen the catisensé compatdiis directed to

NIRRT A R

vacuol ajgdh:@nd 16 eFhih WhtbdaRerdts o lékédlﬁgléﬁj tHadopHiRAME bocedure is

di srupted, but neurons in the treate egnent” appear

catardne &k trixgti can dn witkel embo #Hn@UREfdr G xainples theatphthalife-ocedure is a corneal
e BB o ALY Rt I PR Bic EheL s 6 sureery o
corFERRRL 3, B S NSRS, MM e b
keratofonty. e & edotheymmhbdinteaise far eampdé, thidRPphthakpicgascalrais glaucoma
Gl iient Wi R4 RRIEE GAItRHURRIR 0T FPDRIE, fhe (PP e g, @goedure is
o BBV SEXORR 896 S PL SOL ,

surfat@hespiaspextoisid® hRMAer(embodjmarntsl for Exaniplerahis ephthalmic procedure is a
.connexin-43 nmRNA (HB) were transcribed in vitro fr

. ] o) .
conjCHERH; G 2aHHOt hEEBATAEE Sfgth nnyg ?rcﬁa%boalgemaif%wmeaftﬁ% ophthalmic
i. 6= f .
proce et BT Dot Aubens GeOEpiThody pb! ChptBhents, b prample, i
ophthiabihicc pracedperislian @culagipiustic Susgotys eln Shox ymbbdimeness for example, the
cl eavage of regign 367-466 in nouse NRNA (11B), gg)gs
ophthadmiGypiaordyresigia $ids WBIAUF Sxcisione ki Hihes IMEHY b | grample, the
-1 e . [ . "
o oL PERERk AR RGBT el sopatic. tn ot
embdsiR@xsy] Brzesmatplay thh ophthglngic psrocdduralisain eatroplé®@hd @nttopian eyelid
df 783, showed that such cl|eavages were specific. Some
repaipo i et pmbedimests, Firj erpmglep fhedaisbalmiopipreding i+ Heabismus surgery

I | :
e BTN VB o SR ARSI e Gl ogedur s«
penettSBnB8k trauffh. 1007- 1076 base regi ons showed

significantly cleavage in both rat and nouse nMRNA .
speci esIn ear@Rfarther embedimentscBr examPlgeeYPIUBES v gompositions are

el ectivel vi. cl eave_specif e} . :
s A S FrABAEHS1E 4GSR vy pomen, e e
cells ABNbB Rt ddLw R 160svee Mayibe ATYNA11AShd dy@nmeludhigtbut Rovlirhited to corneal
fromplasm d and i ncubated with vari ous deoxyri bozynes

cellsf or 1 hour. The cl eavage results show that rodent

i n26 NRNA h t, | east t i .
Car ger eith 9Bt P RisE il el A ERE sbABWRS may dnorease the
thickRasseofl @Fth@NEssubeh QCubjRt. C O té@din Gatborithd83, OB Sxakh b, the antisense

single point nutation, df351 and df379, showed that
compavet it hsedvin gembingtien with@nsther commuRrg usdukfesypstucing tissue damage or

Prorrg)rglltnig %gﬁg%glﬁéggegea%gfe,e E]get frugttlsigﬁ% %%g]?g"{“?g %rllei}ytagee :cg%ddninistered with a
grov@ﬁf&&{f?éﬁolgﬁg\@rmg&at e nucl ear and cytoplasmc

| abel 1 ng one hour after delivery with Pluronic gel )
(13A). Thenother aggectyifer lskampp3 apphmemacautios] ¢reposgionsfan reducing

. after one hour jn .corneal .epithelium (13B). .Tagpan .

tissof EheeE FTCUHLr ) GBBCYAE GO oF nERLHFd (RO pharmaceutca

compdsalid ik %Mitﬁl{%ﬁﬂlﬁﬁ&ﬁ ForoddatPIET for g}t @r €ital ABhindtration to the eye
cells using Lanbdascan with each panel showing a 5nm

of a kit conipsisingranspdisense reompwandipreséns in ed apwiuptisuffigigm) to inhibit the

I nt act, Taqman probe shows.Fl uporescence Resonance .
eXpIRTRRF o AUH SpIEH DN b9 TOPGECOAUE OF go Opfhe subject. The
antisdANVFRAMRRLES RN REPR, B S¥feRAA BarkeidPlo Which® BHEAK da¥Bobases of a

product's are represented as green fluorescence as

expected from FAM (al so shown on gray-scale (130)).

The effective antisense oli ggnsr concentration in

cells could be lower than th can be detected by

fluorescence technique. FIGURE 14 illustrates the

Y Y Y I L Y g,

't)s an ocular
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Asl 4 (14B), as769 (14D), as892 (14F), all three
showi ng no deoxyri bozyne cl eavage in vitro) and DBl
waenseswont rol (14H) oligomers did not affect PEEIB2004/004431
expression of both connexins in ex vivo cul tures.
nuclelélseféﬁﬁ nolédtle easotd @lédnnegind(eRB) hirhde) hiwhp 4 hneleobase sequence

show n%éﬁo& tive in vitro deoxyribozyme cleavage)

selecteghiom FLEAY NEBEEBLi ¢ connexi n-43 knock down in the
epi t he c the
conn ex#nn fg%ai)r[ égﬁélggtgr R %ﬁ@lﬁgle emtrlse;]/ng é’&lﬁdgaafre in the form
of a pﬁ&ﬁ[h@&htfbalﬂraorﬁp@di@cbm& 1@s|phmmmemtamn§z mmle Eardbr or vehicle
spot represents a sing cornea with different
and ther wnh@magtlsenp@ cgmpp@ldsﬁomreieﬁt A R0 G Bk gliepipe, toamgppte wound
25783, ;2588 3 I fmay be, f
s G310 BRSO ORI AR gy b,

examplO TR RentsaitiBlE tfer 1©picalddanBpaticn, (A¥Bhding hs e foras bultable for topical
as769 and as892). A antisense oligoners predicted b

or locdleadtyinispetigmio theroyeantys gwbiest- c I entais Suther smbadimants, foreexample,
effe

the cor%gﬁp%ilon% gﬂqﬁ@{frﬁﬂ gvy%g ){%@eb:e;’ll gtﬁg ?o 0§§ g‘élt q &%M&fang of the forms
descne&{ H&Eh&ﬁqtnwwhhn e Rdicthet G@reneyion nAt:&edemﬁe ty treated

with DBl sense and as a result two negative oligoners
( as769 Imn@(ﬁh@QZ)?P@homhﬁj igreionr 1Rewiesx iDhelICig] t yompositions

sense cont,rol ;treat
COmPYI?IP%s 15?155 ORI s bh BF %ﬁ%dé%eh%{%m%%&n} BlS; ot Phepmaceutical
compbsiof & f8Ridkd €&t RAudth Tg fsBtdafiRps Gssotiakdnsich ah Ioghxﬁellnﬁc procedure
assessed using Real -Tine PCR. The |evel is express
(e.g- asrgaryp,embnﬂaag theophapinasaytiral eparpositiop is riermelated dfon é%Plcal or local

i 255 7Sk TS L ELSRISR BBl resnt i o
amou{nb glﬁﬁ&eﬂafos Inhili€ q{écétfdpré‘sgﬂfi% NAB ARYANX R prsé¢inrintcells associated
6.8% 44% and 25% of normal (gel only open bar)

with the\egb of thesqubirci.v Bl gerfain epkodipehts, foxgxpag thegamtiggpse compound is

targe8 5 preagetony S oo o hn i aRall s kieaEEhnerin ..
humaﬁ£ féa‘vl xg &ﬁimewasé 8RubRbe\sblebed HRaxIEQ! h;gzryo:;eum tiary

I on assay, served as a negative control (148%
( open Harerai@@)hodiEh@uRFor xaimple he ahaémaaeté@ﬁlp«mm%won includes

o phagReseSaTI BrersB eigtrursise Pyl Somie G4g Byl This includes
in ond' 8BS RRA, 70 &%rn?g?up 16 ?odu?g@% plSrofRicRERgModshate buffered saline.

péercent agé of ronic gel only treated cornea (ge
onl 'y odenanosiey . asmsmeﬂrws M%lgﬂg@@@@emghgmpkotldes that are

S Cor T TR e G T
selecl%h e&gﬁﬁéteﬁlgaﬁ as S 3HeBRL Stabiky, - at@ﬁfff\' k@sﬁﬁﬁ@ﬂypﬂ @\barticular

ractice of the present inventions may enplo
oligonavlémids with \aesdlécethtargatc Hihis ueshat mayl @cuseérmbseéﬁctﬁglyand develop
i ncl.udi ng r.econbi nant techni ques r obi,ol C
antisyi D EQPICIAOBOHETATST ISPE GG GRe Zafiguloh Bhsrier Ry DURIgBAd sequence.
tRnl with the method,
Testibg B B e Lol M e R, o D i o
for exdblé,Ifot thei ability &y eenetmRNA dirdadiodkdhe bynshationoff acoangyie protein.
only, Ml ecular Coning: A Laboratory Mnual, second
edition (Sanbrook et al., 1989) and Mol ecul ar d oni ng:
A Laboratory el &k and
Russel , 2001) Nb?%@nt y anlﬁL g)itﬂw ﬁﬁy referred to
her ei n BURBalTBoakin; vitd ¢cg1ﬁmabhmb$00p1c83mgbﬂesﬂ eniges 13 hours post
. Git, ed., 1984); Anima] Cell Itur h@
photcnpﬁ@q’cwe)keraé@tomztgs%ntm!—%n%ﬁé%léwss ffio ?ﬁfé?ated eyes.
| munology (D. M Wir & C. C Bl ackwell eds.); Gene
Transfer Vectors for Mammalian Cells (J. M Mller &
M P. Calos, eds., 1987); Current Protocols in
Mol ecul ar Biology (F. M Ausubel et al., eds., 1987,
i ncl udi ng suppl enents through 2001); PCR The
PoI ynerase Chai n Reactl on, (I\/UI lis et ah, eds., 1994);

o s
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Manual , Cold Spring Harbor Publications, New York, and

Harl ow and Lane (1999) Using Anti bodies: A Laboratory
wo/kmwaas36@pl d Spring Harbor Laboratory Press, (&T1B2004/004431

Spring Harbor, NY (jointly and individually referred

t o her eFI6¢URE 2-homs\higielogicalpmiBeimuofgernesl reinodelity in control (2A,

28, LR ol RaierdRiiostis) Featisuragoaar 2Da. 26) 24 Hours afr
excirtérdhRe ph&todstidd. | gonucl eoti des and Anal ogs, Synthesis
and Properties Humana Press Inc., New Jersey, 1993).
Def i ni t FIGYREBR frypwidéu ntibiegragh sioraigks Rlgpwing dxpyassibh osfsconnexin 43
in.general ,and in.ter of varioys nonlinmtin
S A P WML TER T A N
3F) 420Nk Her bREnRSHEE 1R NEhd RYARIdeAbrdffte 36k bRRdXI43 protein
Unl ess indicated otherwmse, the followng terns have
levels laee fedhitawiohlgwiszgn irngsienh svith esiticconeexindd ©1N$ and Inesults in a smaller

appended cl ai ns. ,Those terns that are not defined
dearg Bt af SorGiEeilib i€ Fitehe. Speci 1 cati on shal | have
their aﬁfgrnﬁzﬁca?gm HRAnEARLBEst 1HBfihe ANHReE YMRPYWIRry usi
include differ ent0 ty%lgg 0 %ts)ﬁ edgg*egsﬁhg’t%elgct ?t)é ty using alpha
smodthhiuscle agiim entihodiess Higures 4A 413, amtlid@hare @onfrelacdndotD), 4E, and 4F are

. including those that act by sequence-specific
antls?%F&@?tFﬂgo@PasnRNAs for therapeutic applications.

Ant i Se%ﬁ@%@g@ ltaHleniln Hb@ﬂ]?%{ o%%'onﬁéﬁg%%,e 5}32 I'h‘ﬁd c%nnexin 43
maj or nucl el c-aci d based gene-siTencing ecul és suc
antisase dligodexgmulentide ntesntaiatdryeasidi fiowesl (S40t-i IBN&R] 48 hours (SE - SH)

ol i godeoxyri bonucl ei ¢ acids (ODNs), .ri bgozymnmes and .
after heg, gotye diegtectomy.y  Ah R4 heygs contyols had Ngfflg ramd/or uneven laminin
i . 4 _ ( | .
osBh SN0k A A S 0 b 0K S0, COTPINORE amis
treat@kanidas sheqt 4 gerareghiar defpsitida of PMAsIn {tBofastihesdregibns (5C, 5D).

and Corey, D. R, Biochemstry 41, 4503 4510 (2002)),
At 4810y LS Hdl sleoR draysi a0 Qe lanain. depositioy(SE — edge of the

ablatg? ?&eﬁhgfégfec glig—l %ﬁﬁggaq%i ’Wagg%éy Eige&ﬁﬁ ?%Eg;ﬂ Eontﬁdst Gltisense ODN

treatédnaditiicab dad b cotinmng abBanelati@d; evdn Hasal 1dina alliey wound edge (5G) and
817-826 (2003), Santoro, S. W and Joyce, G F. Proc.

centrildf (SHdcad Sci. USA 94, 4262 4266 (1997), and the
recentl ' -end- ated U smal | .nuclear R .
EoerL RUG AR s SO b8, o SR R oFMcation.
8264- 826 uR20D 3hows TghunBhigtocRdHhicSIERBElirke fi#edbnasxins 26 and 43 in
refers to polAs/nucI eoti des having antisense conpound _

contrgkt jcyltergs an(dA) ncindde follnytingir dhigot tré¢apmentsl twith anti-connexin 43

oiEFERIE 6 e R siloRib) T HrETRELES] 2 et ansense
treatth®g7€ MAbyde, for exanple, include nucleic acid

sequences that bind to nRNA or portions thereof to
bl ock tFISUBEr§ gavenspidal wRidiscyents fuso REgat puptsi ddmses after placing

oo LTt U5 8 s S5 B o
Dottéd linesl Bl tIRE 1081861 226 7 Hidd199BICLeMihARD SMFyvs that cells are

Anal ogues, A Practical Approach, edited by F.
vacu@leted tand nderhirl BrdaysS thesedekments bave aativated nFicagdia (i08ghout and few

Anti sense search d lications (1993 Press.
survigQe SEE e  B FOE AN A6 AGLET A Fh SFEREL (Ab ER HEp TRy reduced
swelBROde8ed 10 BhIFBI(H20.t 00 §RABARIAMBY QiIRiaR c8&hH dnd PRuolation. Even

three letter genetic codé, but al so associ ated

after 120bdays dh eottinge neegue me dise giey ahatfeo remtineviablanwitlanstiwtedmicroglia
re iOﬂ_l, tlgee\xg' -untransl ated region, and the 5 cap
resmﬂ?ait% © OJLT{E#9S- as ri bonucl eotide sequences that form
vari ous secondary structures. digonucl eotides may be
formul ated in accordance with this invention which are
targeted wholly or in part to any of these sequences.
In general, nucleic acids (iﬂfluding ol i gonucl eot i des)
may be described as "DNA-1ike" (i.e., having 2'-deoxy
sugars and, generally, T rather than U bases) or
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pol ynucl eoti des under perm ssive salt and tenperature
condi tions by base pairing. For exanple, the sequence
WO 206080336001 nds to the conpl ementary sequence "HACETZBY004/004431
Conpl enmentarity between two singl e-stranded nol ecul es
may beridaE i Blshows Usdurbiatir@n! ¥ samel afeatdie sagraésti ¢OA) and a
acids bind, or it may be "conplete", such that total
Connaxdmd3 astisensa tienipd sxgraent (P81 wiewonhi@ %‘FCH’@!OE segmpelh gesgvacuolated and

1ol ecyl es. The .degree of ..conpl.e WY
cdemifs i (G SPE I B r A PR BB spgment appeer
health?faﬁﬂcéia%lh‘?y and strength of the hybridization between

hem "Hybridizabl e" and "conpl ementary” are terns ,
that aFeCURRH ilusiraigs dAAR-2ammyriolabeing neagtheends of cultured spinal

conpl enentarity such that abl indj .
cort PR TR B LAGer L pRLRE, o PR Sa08 B4 g ewrons
and little MBPUNBBESHE 01h% BRSw afy MA@ DAY evhile SBYNof trdaged segments
100% conpl enentary to its target nucleic acid sequence

have greadef MAR-2dixpedssion ahthe ¢uts prdsap@esadhieths tarskium g/ of pdjacent to
.bi ndi.n be target-specific, or may bind to other
remalﬂ’&ﬁ-‘f}ﬁ%dﬁn?ﬁfyeﬁmaé%@ﬁ'es so long as the non-specific
bi ndi g cPRE S 1NAhLstHtGNthhil FRRHiBoZ9Mmed BelestiveRadibavetshr@fit regions of
the therapeutic or other objective. An ollggﬁucleotlde
targeticonnsant48 mRNAarvére W24 kbhe coonerdn-48 mRNAJA 149 and b2 kb mouse

conne%%{-?ﬁ%hl&%kiﬁ gé)ewgq%st%%gérﬁe@ri% 3}%?% ﬁ:%)m? ﬂggngfdlt algl(agnglgbated with various
deoxytbbiihéSRL 1 $8GY. SRegibn SHIDSLHRAL HRNA (1 DA AYA eonclusive because no
non-speci fic or unwanted binding of the i
deoxyaibogymercwemtdesignedofon oorrespogding segioreinopeusgn digoxyribozymes cleavage
condjtions,in whic ecitic. binding js desired, i..e, .
of regiqp 7D s o PEYPE gﬁﬂg &]H)D ﬂgesi AO% %@J[c a]éeéazusf 1e*r|oH1 6arty%dnnex1n-43
mRNﬁrS ?ﬁ%ﬁbl raukhE rtl"i’eolg\"&én‘ée bF 280 BER pa of 4" MintrA1466 Re®in intat mRNA.
vitro assays, under conditions in which the assays are
Defedtiva doatrelddeokyribdrymes witx single poert traitatientsisod et 41788, showed that
the invention, absqglute conplenentarity is not . .
s Sy S e S ORI 8T ok S ey egais
. B19%7 "y | 390, Melvetal d ibozymes
mous{ mggt% %251%(% “%%Qg?g‘ﬁﬂfﬁgﬁéjzo C 30 C, or 40C ek e
targethipy the H26 120278388t iahil d0S7-187 € berermegiaht shqwest signifigantlx cleavage in
"disorder” |s any condition that would benefit from
both xaf aig WEHsS MRNA $Pefi5Fecul e or conposition of the
i nventi i.76l:4di ' . R TeA i . £
herein 1‘iﬁll’HlRié '1:2 ﬁ%ﬂ%%%ss C ?lg%)g’gﬁ)g% gsgsg%%ug%lggr der %peglrvlc TeBIons ©
targetié ciRBEaS 6l MRNAimngrrohase 7 kbtran(1ag) aad nmosel (12B)rennéran-43 mRNA
predi spose the mammal to the disorder in questi.on. for 1 h
was trapgetéfeedi ingitrafron) Plaamideanddnsuhatedovith ¥pélis leyyrazypmes for 1 hour.
cid tar ti : Ms that
The Qe TR S Rpot S EfaRl SEONA el 1f IS CER ScBls that are
targefel it tE0kytiBoZynd3g inTeletB 88-079 ahBi493n6y bse regionexddafative control

a cellular _gene (or nRNA made fromthe_gene) se
deoxmimzsmes ovith singlesprintamatptign: A3 1 d: ﬁiféa&a&weg;%% such cleavages
or a foreign nucleic acid (RNA or DNA) from an
i ous agent. The targeting process may al so
i ncl udgyaie 3 ARvioandenge Diligemer pehdtesioni i stablity in cultured

nucl ei ¢ acid sequence for the oligonucleotide .
corndag tfer up ttd one o (&0 labeldest pligomest Shrsk ipuBgaterpuslqar and cytoplasmic

i..e.. jnhibition of | N. expr [ d :
el i WOt P o RERCHREPER) fbe R 0 penttion
was YO-i b e 8tk one DGE i cdrab L Rpithélien ?IBE@! tEgniavebdigénligomer probes

identified, antisense conpounds {e.qg.,. o i
was wedgomueabeotthelsighiliy of antisense aligiogtersainsidg epftheliad sells uspg Lambda

desireably conplenentary to the target, i.e.,

hybri di ze sufficiently and wth an adequate or

ot herwi se desired specificity, to give the desired

nodul ation. In the present invention, targets include

nucl ei ¢ acid nol ecul es encodlhg one or nore connexi ns.

The targeting process may al so i nclude determ nation

o s M o s N - e

were AL

o o .
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instance is typically nmethionine (in eukaryotes) or
fornyl methionine (in prokaryotes). It is also known in
wWao b®sasieod hat eukaryotic and prokaryoti c genesPOHIB2GNB4431
two or nore alternative start codons, any one of which
scan Withi eeh pasdl shewingad bymuight emédidnogpettransbatiderthe red colour (13B).
initiatton_ in a particular cell type or tissue, .or .
Intactyj@gmap pPeabe; ehewy Huereggenes nesongies. Energye Trapsigr with the red
"ol i o o et : . ¢
o L SRIHEL IR rUaEL 8 PO T R B produces ar
repredeatedral drger0 flooresdeAce hasqscted Upan FAVIdalsotshosugar gray-scale (13C)).
(backbone) Iinkages. The term "oligonuc| eotide" a}llso
The ¢ffretitiel cantisgrisg HEPECH COPGIYAROTL 1] d:ﬁgﬁ icopldg be lower than that can be
nQn- nat i ng nononers, or portions thereof,
detectﬁg:%g%ﬁeﬁgﬁcéﬁ&%ﬁ%arl y. Such nodified or substituted
ol i gonuynkenkilddiuaratesahé effeqs of @iffepsht @uBsensAbIig@Endre AR ONNexin-
because of properties such as, for exanple, enhanced )
43 (lighty rayzacalgp ek eonneiaroa¢iatk, raybicpie) Pratein eKBICsTIR Bigtsshown by in

. f _nucl eases edr{ LN LY .0 :
viro HheRi e RS . SPIRRES U B LIRS RAS procin
expreSHONMigR, grayScald)an ehd WRAIURIIS ahd BenreRIno2 6\piotdin bRgrysstore(dark,gray-

i ncorporated nore resistant to nucl ease digestion than

scale) ethadhasaletoghiegoedialz yoslie 06 gtﬂlu@n(omﬂbc_onm]cu@aégcb corneal epithelium.

resist e i,S. I optd sured by in A I
AsT PR AR DNt (AFY o iRE ROV ol BRI Qe cleavage invitro)
and DBICLERE @oR@bIUM 4N SligdiflersRABHEt dFtbct 1he eRistegslbn Of botht@@hexins in ex

ol i gonucl eoti de renai ni ng over tinme, usually by gel

g . e
vivo alleces: o005 €546), ati83ydAGL hrecbDBd ed 4G)Mbalt FhrpaSleovigag wositive in vitro
dified.to enhance, t hei r nucl ease. resj st an T
o BADE S AR FOre LN GBEP B TRaT RNl e epithelium of
ireate@ldogiasicl eotides. A nunmber of nodifications have al so
been shown to increase binding (affinity) of the )
ol i gonuticERE #® shows tthatt apuyexindAf fitisense oligemers selectively reduce

ol.i ggnucl eotide for .its target Ls.routinel et er m ne .
conn g} qBIeT Ry ST it PRGERe nbah i afbisrente Shieid Bmea with
differghi GeMMEhSOtHRE{ Al §RE (PRLE colELIDB S, 44605 IMBSY 84885€ as953 and

at which the oligonucl eotide and target dissociate. ‘
as1070) ssoeiedt aonvesgd ef e¥i% dos BE6t redpétomo iretconesxfin-¢3 eRpeession when

greater the Tm the gr r the affini of . th ..
comp@¥ng%J@}l@og?lagreﬂagoo?soiﬁﬁﬁesepaq,g%ésll_‘l, Iaﬁﬁ}(’?o%d 35@9629', All antisense
igofilel ' ol g8t fRoRNRARCR have littl ffect,
ohgo?lg?%@{éﬁd&%tﬁg})kgﬁgﬁ?dﬁi&w@glﬁ%ﬁéfl 13% abloe tg@gnha%vgel © o.r no eHee
showad ah easege eB859% an ¢ 84% A hpohslreohedn-#dexpressios All experiments were

pl.uraljty of nucleotides. Thus, the,te “nucl eot,i de
normalisrdewtl heomottigefaPEA ey %%F% My 9B Sefise apg s & result two

i
i | i69€ind Ysg oD 4 kided addsity Shaf DB1
gl LAGIRA SS90 B YUIUCL IS e 0 D1 sr

contrbhesgmeniC| eot i des. These phrases al so refer to DNA or
RNA of _genom ¢ or synthetic origin which _na e .
si ngl e L6VRIn A dllwsrales s QUG @é&omll}%&ymﬁéﬁi L5glsy in rat cornea
the.se t s udi X ei -
e SACHRRS AL, U SoRAL VRS, LA iy IERMTA, DL e ol i
exprd3eddy nasc | 22 Operctmtdgbabf ePluosids gelc @nhexiqateda coameaexi fihree antisense
fragnment, or a_connexin variant inc]udes a

ligodgspypyakeptidesi Rredisted B i gire Aesande GF duRgionplo O] Iy, As605 and As783
X] u j A f 0

N

only 996 ®adeevdlo Fespr@ivplye(** gp<40e@der Nou reiugtial waegemnte the DB1 sense

a proprotein sequence; _either of the foregoing and

contrgh g]iggmq:rn(d Og%ﬁl lg%ﬁ:@el@r PB)lr seélﬁe@npfpg,@i WLWBrfg‘? gptg show any cleavage of
non- codi ng sequence 5 and/or 3" of the coding
sequence for the mature form of the pol ypeptide found
in nature); fragnents of the mature form of the
connexin found in nature; anﬂzvariants of the mature
formof the connexin found i nature. Thus,
"connexi n-encodi ng pol ynucl eotide" and the |ike

o o g, o " o o
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"peptidom netics" (Fauchere, . Adv. Drug Res. 15: 29
(1986); Veber and Freidinger; TINS;, 392 (1985); and
wEr@eswh0 al , J. Med. Chem 30: 1229 (1987); Beel/sB200N/004431
Trends Bi otechnol. 1994 Jun; 12(6): 213-6.;
Cx43 KR rinBiwansvifro d@bxpdbozyfertertiap predictioacisss), .sel@87as a negative
Au 4&4 : 435- 41. Peptide mnetics that are
Cont“ét(? Yol Plllyarsf?*ﬁ@hr to therapeutically useful

pepti d t.0 ’ i wal 0 .
Do UL o B oF 0 SR RNl it comen
treate@aVi altlsynseP&dehsiO(EonRbl) oHgehers 3ihd ustedsedl hsinSREAlM EimetRCR. The
a paradi gm pol ypeptide (i.e., a polypeptide that hasa
level i5iegprsgsedas nsrocptaar abplorand el lonkyciqalqd sprneadgelrpndy ogen bar). As330
LsSens I ti . Y Q re. isde
. F31K SRS RERATHRRTR! sl YF oRE19F SBERLREPI4%pco.0)
(blacK %ﬁ?‘ N e redubtith wa ks FdrRv300 serfse oligxiaspl109%) QRIZNG open bar).
- S, -CH2-CH2-, -CH=CH (cis and trans), -COCH2-, -
CH(OH) CH2-, and - CHZBETAILEP®ESCRENTIQN can be eit her

entirely co sed of synthet.j . r .
o e BFBESE 3y e SHILAP BRI i B0 B Sonvenionl
techn{d@bs! Ic¥! MRS EbidlBigh O(idstidlSg aBebrivbihbhty tedBAiqued) U meibrobiology, cell

anal ogs of am no acids. The mnetic can al so o )
biology, dércheméstey, ansleigrasidheheatistiyanid dnmanplesy.athigh are within the skill of

opgservati.ve substitutions.as | : ..
the arf R il 4 S 05 e B oD Bt g o imited o
by wdl dtRkh@pleSdrly MVbTeeulanCloaiga atlldbokdtory MameX a8wdi, edition (Sambrook
m metic conposition is within the scope of t

h
et alj 1989 wh Méle¢ulan Slapingabh dabpraguvnMesepl thifdn gc(leition (Sambrook and
R0 B8 e SRl ERBRT 1o P £ Dbl Wometerie

SyntHeSETNNIJC &ait08d., T08){ Rhial CRNNOGWrt PRI IFzeshiégRd§d 987); Handbook
enconpass a product conprising one or nore
of Exipagmentiab bisumatogy (Br v Wiin Gt rBlagkwell, redsl)il Geneohrangfer Vectors

onnexi ctivity.. as rein in.L{s varigu .
ror MR R 5 B7 56 AL 4k kPl g ot
Biolo'ég (PaM. RhsubBeRAR RS S 9817,%01@&&?\@@?/&%11@ tBRNBEY001); PCR: The
ch nodul ators include snall nolecul es agoni sts an
PolymerhsegClmiis Reactions vinBisienak edet 1904 0Cumsns Peeierels in Immunology (J. E.

. antisens ules, riboz ripl ecul &s...an
ColigRRugt ForyimbioDet FirelnmpBre PO (B oA g SexBl Bress v,
1994¥t1§'i‘350°n'u&t9@ T8 s (BRILCEMefn¥nsbl AL | Adademn@ PFeSs,11996); Methods

he percentage of sequence simlarity found in a o
of Imnampéugicd Amiysisw®. ddasseyel, FeddeAbest, ame N éntStaides £l3.y Weinheim:
can _be determ ne I i call sin ui.t abl e
Vo0t SRSt BN IR ke S0, SHERLC o Latoraor
Manua®' c81'a?§11511idn afo R PublieRRn NEW I Y&k, Qhd 1ekidvPhind NBM (1999) Using
eterm ned by conparing the sequence of one sequence
Antiiodidsha Teat®eatorydVisml €tk Spiitye Hptver frabaatorye Btdss, Cold Spring Harbor,
acceptable” |t js ant, for.exanple, a carrie
NY Goiptesn drdigidunlty i L?rsmceﬁr IPB) @ o), Reavgpgrost ol. eds.
Curréng LRI P NAE Iefc8cifl @ HIiAY 10Rn ARHe® i $3R! Bicl, New York, 2000); and
adm nistration to a recipiént theréof. In genheral, the
Agratvel, rd’, Profoedls for OligosuctentidesyarmioAgategs, Synthesis and Pworerties Humana
i ndi vi dual amj no acids (whether or not naturally
Press&@%-uNFWﬁﬁﬁseH]rﬂ%}j via peptide bonds, as occur when the

. xyl carbon atom of the carboxylic acid group

Defl@ﬂ%ggd to the al pha-carbon of one ami no acid (or am no
aci d r eBefdee furkiet alvesibiny deeiniventidns vindgdreral rradaimi teoms of various
ni.trogen atomof the am no group bonded to th

e oy
nonlig}itipg Spesihe bR dimenty csrain: Caps eeh @ e sonied ofefhe; dscribing the
inverRﬁ)ﬂdarla BKAgRS. {Jﬁﬂegs M?i?cagetdo ernsH) rtlﬁesfd'fﬁv&i%'@ ls-Have the following
al'pha- carbon atons, carboxyl carbon atons {and their
substituent oxygen atoms), and am no nitrogen atons
(and their substituent hydrogaen atons)) formthe
"pol ypepti de backbone" of the protein. In addition, as
used herein,the term"protein” is understood to

.

.
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and/ or derivative. A "domain" of a proteinis also a
fragnment, and conprises the am no acid residues of the
wWEe@se53800 equi red to confer biochem cal acti viPgI/IB2004/004431

corresponding to naturally occurring protein.

meaniigy Wa@heghedMetitl 208 ihAé agpeddéd bRans. biThbegietmk that are not defined
ol ymers such as nucleic acid nolecul es or

p ! nucl | ) .
belovper §lsrsheraiagherspecHipption shelldiavedice agkregogrizes mepning. om

ei ther ter.mnus. of the.npl.ecu / g

Ot T Gl TR BB 0 P ot o i
gene xPFeRsidHC fraflghigdd, Oms fiiyiohe ibhidid ansseothak r4pm Wb Geguence-specific

1-1500 contiguous nucleotide or am no acid residues,
targetingsanBbiAs fabhgrapgutBoappbierionguous nucl eoti de or ani no

acid resi.dues and nore..pref erabl . c

conti gd%f}ése]ﬁﬁfc‘fowquags gﬁls é?ﬁ%%(ge’ g%ri %%s?’g?ﬁgg? ajor nucleic-acid based
genesilGcH NehollRRk| 0ARhOfasab@stt  dxandple3, cemibally, modiffed antisense

9, 10, 11, 12, 13, 14, 15, 16, 17, 18, 19, 20, 21, 22 '
oligod@xydhomekic agids 3ODNsy, ritwgymep and 3iRMBA % {Sawrersh. f.4nd Rossi, J. J.

75-100 03;. - 201-250 or 251-299 . ‘
Natu B el T ot e AN S0 St By eignplygpntisense
molecléd $uRERR! fof ‘é_ﬁﬁih%ol_e? péptideefuleic 4cAdSC@MNA )i (BRgséd)dd. A. and Corey, D.

perm t hybridizatioh between pol ynucl eoti des,

R., Bechemigent 1 c6Y03i-45 h@002), herplelinonghpspyorgdiamidates (Heasman, J., Dev.

., ., cpnc r.at i t conce ti of .organi.c ,sol yen
o SEE S0 T8 B 3R e T B P DR R, o850
(20090 NGk 0%t V& AndkBMWReh PA L OS 1861t Thé 171 BYRIBRY (2803)D8antoro, S. W.
i'ncreased by reducing the concentration of salt,
and Jopas, €a¥i Repd WNetlcbradebitir BEH 04, 43620#26M(109%)b lané thestecqntlyrdeveloped

, _exanpl e, formmd rai si ng,the hybridization ,

3 -eng-éﬁlfg}é?gt‘{ﬂr émgﬁ-a}m??%ﬁigﬁbés a‘lﬂ/‘refs’ ety I”toc'c‘é]ﬁg'eﬁf?%tq%nUSA 100,

8264%3do @pgHyparily be less than about 750 M Nad and 75 M
trisodiumMcitrate, preferably |less than about 500 niM '
NaCl aribhesGerm\Viamtissosti sequences’atrefersatd potysmiclpoiedesr keyling antisense

| th bout . 250 M Nadl ..,.and, 25 nM tri sodi .
o e, P R T 0, L B bepgor il
comél%}}léxgﬁl?gg&e%ﬂé, O JARNG SR . AASerRX aBRhRces thus include, for

e 'high stringency hybridization can be
exampbd, dhelede nncletfveagid esquemeesothat binalr pamFiNA odrvpertions dhereof to block
exanmpl e, at |east about 35% fornmam de, nost preferably.
transegiptiaR A mRNGPY HOO5NSF neitaw)e @qdﬁ@%s@q@ ovell g in the art
See, &%%ﬂlggen%cb%dbgea@ammémze@g' MRENTRUReE L UTRA | QficAde 254:1497;
east but . nore preferably of at |east about
Olig@iicleotithel amais Anploghiesr @bPyactdal dtppresaby editpduly BE2ECkstein, IRL Press at
Varyi ng.addi ti onal paraneters, for_exanple,
Oxforg, Priversiybiress {998; Ritigsmocoieseich apd ARpBratisis E1%gantRC Press.
for exa i u b Nence inf t
i ncl usi ‘gglugerd %é)%%}nugilh g%g%%algg\%bi g@ﬁ%ﬁ@%yﬁ ISéqknoc\?/nH[1 ormation
to erfcodé hopetedk iusingdthie nthtdeeletiert genwtic icods | eutedlso @fsociated ribonucleotide
stringency are acconplished hy comhjnin hese vari oys \
sequensH ME ores e ansipiad A5 o P Sropihslaled pesieph i3pd the 5 cap
.art i nge [+ .z adt opdi t fons I tur
regiof 15, gl 1A Bbq it ey B ce el | RS pApug! SRRy stucrures
Oligaheleotidés fMagrbe? forfulmédiv hbwwrdambt iwith tidsmieveation ewlfidhnare targeted
of the target sequence and a probe with exact or
wholherrinpagte a8y elihpsecisaPanseS- ty to the target. As used

herein, .t 'tjing.t r I S a .

ahi oh A Egr S, rERis SR PN Sukfck ERER) Ay Belesoribed o
"DNAdlet . & shdhegoPateokabiigad SR gerdirally, Mdathes thagl 1@ bases) or "RNA-like"

strands., Methods for_cal culating the Tm.of nu

(i.e., deviag Zabwdrgpy] onchangdified sugarsand, ganeeallyrg Fa@i%\%ﬁﬁ iéff:bases)- Nucleic
. i h Vel
w58 b 58 e B R ATBAOR s o, 1

Academ c Press, Inc. and Sanbrook et al., (1989)

Mol ecul ar C oning: A Laboratory Manual, 2nd Ed., Vols.
1-3, Cold Spring Harbor LaboHatory). As i ndi cated by
standard references, a sinple estimate of the Tm val ue

o o o e - - e~ A - o~ A A n 7
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references in the art, see for exanple, Sanbrook,
supra, and Ausubel, supra. Typically, stringent
whysiosica@at i on conditions are salt concentr at i PCHIB26865004431
than about 1.0 Msodiumion, typically about 0.01 to
is belibv&MheQdh YehdralNolddonatledtidbstvihidh Baved®dorietiRe stadatie ir@tDNA-like"
| east about 30 C for short probes (for exanple, 10 to

and thege wbmhémr: ée@}malﬂf@ shuciugsae "BBEutk®&O C for | ong
probes OEe exaﬂg%l leg%%f&%er tnhﬁg ggefg\g(:ltc?oﬁl' d'ﬁg&nal inding of

not ed, ent achiev
polynh&l@otﬁiigl ﬁ.ﬂd@ﬂ Rimidsist adaltl hitd RemBgeNtes condifloms by base pairing. For
formam de, in which case | ower tenperatures may be .
examplap| thyedequqncq h‘éApﬁ@"serhlndSﬂvT@ntth@nComﬁlénﬁﬁt%uéff%‘émed ‘T-C-A”.

com Bl EER AL 558,y o o ony

some OF 'EHer}QﬁMd/ao‘i&’sClﬁn@Soer PaMos 9@611%;51‘&1@” soch gt eial o@nﬁﬁdﬂlentarlty exists
sodiumcitrate at from about to about 60 degrees

betweearthé gng]de;tramml melepules. hEhagegres @ﬁpcpryplémﬁé@fim tween nucleic acid

mole{ii by ST RCARt GRERS 88 Pohisirsy o B SR IRE HbtidiAon betwean
them DI '@iy@ﬁﬂ&ﬁll)le‘o randmé’érﬁ?ﬂem'éﬁﬁi%ﬂ Nge ténsathhi &SUSed iW Sihdiﬂate a sufficient
ani mal or human is sought, for exanple,

degree e‘zfeamqﬂ@nf;ntamyauphr alnataﬂﬁablmnld binding eewws bétrweétl Hb@ DNA or RNA
Tr.eat refer t.0, bot h t.hera
trget, prch e Eoatie R Bon i P Es e dpav g g Agtl Beed not be 100%
compldi@&fary o i€ %g&fnuEl%ﬁaédi@ %quhﬁb"é' @R Hybagieaslk N eddy iswilddunderstood
the diSorder as wel as those in which the disorder is
that th@ bheling mee he wgetrsrpeclﬁe; on thee bmdrtb atldraos-teigemelreiisp o long as

e o8, B P b KRy B SR H lpppentc o ot

objec’ﬁ% al An i Qﬁl!ib‘l?é'otﬁx Sit aﬁb& RE iherfBRt With! thy MEGEY RiMtdoRrof the target
synt het i 5g for the delivery of nucleic acids to cells

molevdle te cduse adbssori dimupitimgenf activiey, apd iimaypreferred that ithsmais a sufficient

with bacterial, yeas |nve ebr at e
degreg of copplementarity.ta Av,0f OWC 16 AL upwa htgg %g}gg%gﬁg?’ah%%r{ucleotlde to
- Culhe OndiBons T SEiéH Qpbdithh@ngrisi desRBd,! i.e., under
nmléﬁ%LfQﬁgﬁg%honrc Dﬁk Tﬁe vec#or anlf gener%lly but
physiokitahodnditbortsdn theadase nf nersscaagsasesl ariherapeusio tizgtment by in the case of
functional in

host iS co tib
in Vit A§R¥S SPERT PRGOS Ty Whip E@WY%%&@B@“"&?A o o opfgRt of certain
embotdlfr‘ﬁel?cf< Bf '?&Slh%htﬁﬁ @%oﬁif@g@rﬂgﬂéﬁleﬂﬁhﬁni&‘}b?%du%d B&lynucleotides that
a pol'ynucl eotide ehcodi ng "a bi nding domai n
have fsuﬁicmnt mmplemntanndterfoan rarduprexdiaemg@ndeltmg rcmnpemsture of greater than
cri bed herein e terns _"honol o and gues
207y ST aR IS JisE PRI Bsah RBItaR oo GTE g
sequenceg n ] h lecul
o0l ynuc%eg{g 1318 ?)é%}? &ﬁﬂY&ﬁ&ét:\%al%lg%glgﬁtgrgggﬁ%gn% a molecule
or congiBltdgYef the eiventitn )/indhding&thd)seadmmﬁbeﬂ&% clﬁﬁﬂdﬂ 1@5%1 d'hd% includes
or 99% honpl ogy with the rel evant se nce
chrorig an pete disprdsTs & glissasesingpding faase By glogicg! C%‘m%’é that predispose
0 uous nucl eoti des (of the
the nha%in%?lgag%escg%de}g%rgﬂgg%io nol ogy may be cal cul at ed based
on any 9fRirf@ihgl' an bligomaicteotifoto exlasph audléie ahM%@etcan be a multistep
Package provi des the BESTFIT progr?nrmhrch can b
process. dAF PEAcatmAL Redin gyt deptifyingiprieleic agd sFepee W, ?35 fetion is to

v RGBS S TUERE g Sy, LLREN DU v rom e gens

whoR! GPFdskibiGs gR6cied wattda particalac disedse stuwrm)lr agpreign hudleic acid (RNA

sequences (typically on their default sett
or D}\fﬁ) f@(@ﬁ@p@egg)ug ABRIH; tprgetgg ]g;r@pﬁ;p mgy giso nglgg)%etegmnatlon ofa

site of SNBFE \‘/"% hbr} ﬁ;f fgr%f&)ahcogcqq 6&1\.@3?«{1562 'rtlée ?l Oé:crnu tgt#emm#gr&(%%mto occur such

anal yses is publicly avail able through the Nati ona
Center for Biotechnology Information (http://ww.
ncbi. nlm nih. gov/L). Thisl%lgorithnrinvolves first
|dent|fy|ng hrgh scorrng sequence parr by |dent|fy|ng

I TR
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Extensions for the word hits in each direction are
hal t ed when: the cunul ative alignnment score falls off
whyooshsseoquantity X fromits maxi mum achi eved vBCT/EB20041084431
cumul ati ve score goes tozero or below, due to the
that the desitet affeon i of inbitétiar ofmrorimegatdsion; slatddygrotedss detedion, or other

alignnents; or_the end of either sequence i's reached.
modtdﬂ@nmfmvgyagwﬂ YeRH- p Ongeratiatgst sife ar sitss hrveibeeay ippfified, antisense

comp%ﬁ%%sfa g'eo‘é‘flgg%fuc ?1 fggeaoé%)%%?l Bhle hﬁfes\’sugﬂagptgjﬁﬁ-r desireably
compBirhSithds Xosthe rthnaet, TR, mybrlﬂ&eesuﬂeﬁeﬂt@f dndandthHenhdegfubite or otherwise
(1992) Proc. Natl. Acad. Sci. USA 89: 10915- 10919)
desu%d sxgq@rﬁch% to gye dhe é@ﬁlreém%ﬂ%ﬁqno ity pEgsenpinvgetson, fgrgets include
A
nucle%gguf‘lﬁ 1%8@8&%% %ﬁ‘frbsd?ﬂ{gca an%{l&@ﬂ%ﬁn {I‘%e%lhe§lﬁ ;ﬁ“c;c%gg may also

riforns a sta ysSis 0

inclufk® dsRARIHaNON DEGUERCESSites Efdr Ched antidéasd irifer@d”td)nﬁtlot S&hitllsuch that the
. (1993) Proc. Natl. Acad. Sci. USA 90: 5873- 5787. One )

desir¢rbeféest.avidlregili A @rquyeqomtragm sifsy fartpxaBplRsT thp g%gwrt ¢$flpompassing

the trsp%%tﬂodlegutéﬁlopnodltglg:flp%ho ot%{oH f{;cp% Bg%r'\?e)a{hng a% (OﬁF%\ of the gene.

The tFaisRfioR $4iEEdh é0den ISHRAL dRAUIG @ﬁmﬁsoafbbd nfFaqN aA6leules; 5'-ATG
woul d occur by chance. For exanple, a sequence is

in thecemesispendieg BNA malectls), denst may a1§e q‘tfemi@btq gs thtyeAYegodeny’ the "start
sum pr opahij n _gonparisan of the .first, seque

codoff G en AR0G it 4oy cRaPiRRfy BE ek i HusfBHEH iFicaion codon

havingofhe RKaf @éq?@tﬁc)é $'&93G! bauUaer5'-0U,  and L AWAL 5'-ACG and 5-CUG
pr ef erably 1ess than about 0.001. The honol ogous

have bequshnra toyfonetinl ip vdyd. f Ehws, thedmmehEranslation mltlaiwur@d@e" and "start

by at least (or b 0 nore tha
codontfodtygrciiyet o Fa PortQecuhr o ehay i Gtiindy phfigacid in each
instaft@! BSOSl metiSAAd (BNSukarybhEF 8r Mothdlihehfoniy (iR§rokaryotes). It is
nmeasured across any of the regi ons nentioned above in
also km;ivat inotlpe tapt thatl Quhala[puqn gndprabhygiic gdims mmvggwgg)r more alternative

start 8? eﬂgﬁy té%’lgd) Al Xl‘é‘ brll? SIQZ S q?tga:]]lsrﬁt}tgé]%llfgr f{glgﬁ}a:tlon initiation in a
artlé?ﬁe?r@[l‘?%ﬁédor t136eC 61 hrMRr Ry BficHIaZ 8dtio®BonditidnsPi. cal |y

achi eved using conditions of nediumto high stringency
(for exBmgpteem0’ o(hgmlsdﬁdmddi otelwies de cdigdm@r 08 wblyoutr wihnucleotide or

citrate at from about es C to about 60 deg
nucle@yide eRgEIeTs SRS GdP 2Rt G REYTRE DRI GUetar it intersugar

ui tahbl off 0 Nndl aplicdm&s I
B 18P 88 ol OB G Al iRas or pomr
comldrhshly nmenaycu]l‘dﬂm watyrring aonexeeny |oe portiorisngctreeﬁ, Mhngjeﬁmytwrs similarly.
bl e, condi tjons incl ude, 0.

re uj. t
Suchggfige s ptufidhaliedsy Sq{igen oy QlenmielEEayer g SRy HrES because of
Lt
prop%gg%}aslfcg%s Sii‘olir {9/)%1]15 %P&;cﬁ?t@g laxﬁl%tgge? Lrgc?%g% srtéeblhﬁfeih the presence of
nucleapgsl bc ahlianned faegelt afﬁmtyl meumbleﬂoﬁnucleotﬂhchnﬂnmbhbylde impdifications

ells. The te roduct,” refer 0 an RNA
have P SRR (0 BRGC e BUBoR KA ALAS deRevhih Sf%;yaa? {iseporajed more resistant
to n&éﬁr%?ng 9geeg’bf r%:ﬂ%gg{ﬁg %rag e, ;oglggcc?;éog&%&l%@g‘l (M%uc%ﬁ& resistance is
routmqul tnlmsurzé dbydncuitating wligenueheotifjes withcbellulay extravty éoisolated nuclease
recogglnant onncheotlde(%, t 0. et hods, of
solutiggs r?@d reeAS R ISt eX oY Ph irtpe liegpuclegsids eraiingyyrs time, usually by
n i
gel e@cﬂggﬁ&?s%e (%1 oégcg%}dﬁg,gﬁﬁlcpol%ﬁg? %ﬂ g]ocﬁg%%cgfff;gnlﬁﬁcé ftheft nuclease
resistafen B Nanive puthotroca Emgeldﬁne THansinnevdifedartigonaciedtides. A number of
pol ynucl eotjde is defined either by its, net

od of . i
modlﬁﬁmthaaﬁ alsp bie@rs shopn @ringrgasel ndiak GHERID ijf}h? pligonucleotide to its
targe{m M}ﬁg an?ﬁ ot c%udé g&‘t Ry %1 n{e% Is [‘O%Elﬁ%l? &e?erfﬁ?xfedotty measuring the

recont elc acl ques,

i nvol vi ng human intervention in the nucleotlde
sequence, typically selection or production.
Alternatively, it can be a prynucIeotlde made by
generatlng a sequence conpr|3|ng a fu3|on of two or

. . S a




10

15

20

25

30

techni ques to express a protein of interest. This
i nvention includes nethods of using conpounds and
W@ o09p0sicdé ons for sitespecific nodul ati on of PCT/IB2004/004431

gap-j unction-associ ated protein expression for

Tm (WeldRg tHepératige) dfan otisenieletideedrbetasir, vbiche alfdleperature at which
surgically related wound-healing and/or tissue i

the oligsmpelertidrpndgpreetdissosiate. Diswciations doectedsneseprhotomegrically. The
e e, for [ B | S fec [ nj ti

sreat BRI i e S Yo G ToP AR R 1 Bome cases

oligoitdeotide rilbdifi€itiony viicteaihaBeY B idilifie AfErly| A¢ aBb ablecto enhance
cornea is desired, including those preforned

nuclepsegepigtaeant of or alternatively, in conjunction with,

a proc en@ ux‘;?ﬁl)}ifﬁ.\'c%btides - rn?e%éy) a gqqﬁ%lgf}r?oge {i‘clé&?desy €T us,o Ijc]he terms

Ant i sense atron o Ire conmunt catl

“nuclb&ider @bQUeabL’Y dredhadlad Ridmodrecyblpaudlbaidedi bectdligomiuleotide” or
indirectly reduce coupling between cells in tissues.

“olig@leonymmsiastide e sllirpler tale hstsronnlianeioe] medeadiden onghe sequence of these
apti sense deoxynucl eot i d nor lipno nu [ . .
B SRS SBHADUS, FOY CSPaTBRN AERPHSL SEblAER i s

may beSQhAEFraditidd? dobblelstrahdedraae bedhepreadis s de@fe & the Btisense strand,
protein isoformand interfere with the function of

to peptirlel nugkepc paic BN Aher toadDN Adikaor BNAvdike mataiahnt i sense

compounds results.in the reducti aon. of . .
gap- | uribBobHEeds Bt SepHes & Fqresionn fPRap, frgRentgr @ connexin
variafl th8ludbs XpbERuAERIREnBoEXLI RS SiiBire ifSrntl @fHe@hatif dound in nature;
Connexins play inportant roles in ga i
the njature foronofrhdicaneskine Sund ¢ hitursi apndadditpnaliadinegsreenseofer example,

R TR e
sequdnRe L@ AlathpTBAHIRA h8n-8hdih P SedueME&NS' a8for S UTARXEdHng sequence for

represent useful targets fof treatnment of adverse
the neftirecliosmacfsthei plygmtptide Foundrinesdture); sfiagmentsdof the mature form of the

BB R e ST B F o 50888 308 i e
Thus? @‘gbrlhfé%d-eﬁb%ﬁmgn b6Rhi@dbtide” dasll Rblike SRohipasy %bly)/lucleotides that

modul ation of thhe éxpression of connexins can be
includs ehlyl a faodinghsequeérce-fopacddsired woohdxat, i fpagnadnt, or variant, as well as a
ap-j.ynction-assocj. ate .otei ) expression for tissue
polyrigleotid b i e il phbs floir e Bpushced
Ant | Sensig § O%ﬁd&hﬁﬂé&@da&?mﬁﬁﬁeﬁ@y 536t fsPRthétke chemical
nodul at1 on of cohnexins in association with opthalmc
compound det ney leve subsitiny theuemeasuctucal anst fmptienal charactgustics of the
. surgery, intraocular.lens syrgery,. corpeal transplant ... .
antisge GerIJPoRYEES GREVIOSh ST 450 aleb it B, sonns Berbp inhibitory
ivity, 0% ' [ flofee, | ! AdloRRe UMty used in th
acuv%egtn%gﬁle%t?%ﬁ%%? q?%gﬁgoﬁ%%fi nge@gﬁ be agggiﬁieeél) in y usec m the
pharrapdeutied] nindustiys as demspepfifle arigsg withe popstties | aalogegnemtthose of the
i ncl udi ng the retin%,and l ens. I n anpt her aspect éf e e
tempiaig geptifipent Nes, YPGIPTRRIPERIIPS FOBIPOTIE 20T HBRY nBCRUGR Ihignetics™ or
13 i M .9n | i | S f i t i N T] .
per BBt ORRAE f GIRLL SLARTSAOPNBS, altitfor s
392 @OB®K and ERahde al.pit ek @heih30: 122961108Dn Beglop Ney Trends Biotechnol.
ment di sorders include_macul ar holes a

seg ) es and
1994dupdR@az] bh,; Kieberrammonalset aly Set VBinRipleais 197 Aug:8(4): 435-
LtFeo : el: u g
41, PRt EORERLARARA e SR LG ARE R ekl R R0 Sopf Epldbs may be
used NBYprodedeugie egaitvaleAr b enhdhcy® therayutieroraappltflactici éffdct  Generally,
contenpl ated that the disorders of the cornea are :
peptidemimetigs\ase sfrucsiraldy similae ko aparpfigns Bo{YRIPHEe 6 ¢ r 2P IHpeptide that has
keratotony, dry eye, viral conjunctivitis, ulcerative
conjunctivitis and scar formation in wound heal i ng,
such as, for exanple, corneal epithelial wounds, and
t he consequences of Sjogren's syndrome. The present
i nvention discloses antisensE7conpounds, particularly
ol i gonucl eoti des, for use in nodulating the function
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aci d sequence whose function is to be nodul ated. This
may be, as an exanple, a cellular gene (or nmRNA nade
WO p@s053se0 gene) whose expressi on i s associ at edP@UI/IBRO@/004431
particul ar di sease state. L the present invention, the
a biologicglediSplakRadtlédied] Gcavittssieh e & dgisataipdiinisieotide, ouhBive one or
wor ds, a gene encodi ng connexin, or nMRNA expressed
more pepfidet lnétagemm;qnﬁlhg eqtgacemtam lijpiae selpeted Sot s raqymeqnsisting of,

for BRESRIIHAGR! SlGised ar0eky. THEHLAHOStI] dn RERSS -coCHD-, -

erntnalon of’aS| es W
CH(CHYEHMCArf -CHJZS@- skRusmeicican bt bRh@htifdynsemposed of synthetlc non-
i nteraction to occur such that nodul ati on of gene
naturdm@ggqeswf whino geédsu bt is prehimericelesyle off parthe natural peptide amino

ent SS r s

amdslaﬁ%{ t’fl?)rhn?‘ iﬁ%?e;la I\pﬁ?&%e%g%us?ﬁég GM% ﬁtglgglsf) dpgogporate any
amouHEBLhAtGral @feho il canRP/alss Oetisatigdng ab Wngtdsanth gatsstitutions also do

which forma region known to such persons as the
not subsjmttaiimsalmr e r mignetic’s tstracturey Ard/ah SPEYiBY rikyyi oFpmMAlpea mimetic
comF 5 68 e S AE G 405 B g g selaing biloicl
act1v1t19§ 'B{{ abefxih ReeRkdanee u tor téi@n@leesgiﬁ-%dnﬂt\i@{lfdeﬂiated-cell- cell

whi ch are targeted whol Iy or in part to these

comnagsationt ed ri bonucl eotides as well as to the

i nf or i onal .ribonucl eoti he ol i gonucl e

ther ef e R SHUERTGN 1) THGRET &t SRR f bt &g one or
morelﬁg}@ﬁgﬁtgptl on initiation si te region, a translation

initiation codon region, a 5 cap re ion, an

i nt r on/Eheaarmps ffreedubatpr”cod “mydslatjoe nnexin ﬁafh\éltYaﬁS wigd herein in

s SEAE0 ¢ AL 8T SERTE AL 18,5 copesion o
0 lebiled ARUMSEd artdsht ts of

actlvfrt]ygbf b%BT%gkulf 90 tn%dﬁl)ifblkér:]ﬁi%iu)ge ggltalr‘}‘léﬁ%ond? nggﬂDNA agonists o

connexih metied pr e)tmeststtmm ammnmnolnculcsarnbozym@d tlgsmglegyles, and RNAi

referred to as the C the "start codon" or
polynugleotidggegene ﬁ?raE%H‘SHIOHG&n ﬂtﬁﬁ ty of genes have a
t rans| afﬂeo 'i])hh{ébt “oﬁ%eﬂf‘ é?%d Rfénﬁ@‘” Rers N ([)Eﬁﬁﬁﬁ@@ €f sequence

5 -AUA 5'-
sim115r1t=yC£dfﬁnbame abecanpartsommﬁ ovd Lmrctnuomn scquencctso PRreest idgngity can be

deteri P o HETFGNT R K SH DL G, THPENSPhoBHaRe Petmeen two
’no e
se:quértrfg%iI [ Rk o?ﬁdri:g g@ﬁioﬂs bf eﬁ%? Ry bD& GRS & de¥dRhn$@d By comparing the

onlne aryote or fornyl methionine
sequdriee oR ane/seigasce tb thel ssseabmbselgnene. i n t he art that

eukaryotic and prokaryotic genes ve t WO, or

al t er napy v@%@&?qut@%&b%@epta‘%ﬁp R PCRARR geeattict, diluent or
exc1p%n%ftﬁ et o%ﬁa‘ﬁb}‘é{ WithZ@d Jor ihERARhAL 6ioﬂle' Okt lBbRAnd Ruitable for

a pa |cu ar- cell type or tisSue, or under a

adm1ﬁﬁtrbt1c§1ﬂt|o&fre§1@ien®fheﬁa@lﬁd| tions. In the context of the
invention, "start codon" and "translation |&1t| ation

codon" ]inge@pra{l dghe fame dfa‘%fﬁl yrefergiorany nplymer, of thOQF mpre individual
amin, 'a\éf%ls %{ﬂ%‘ft {;naﬁ& dabid fhnﬁ@d UBQ% BRE BEHAL a5 oceur when the

roma gerne enco ng conn regar ess

carbdkfyl Ei&@oﬁ afpie o€ efesdarbixydiv abidcrdom bonded tbsthahli)ba-lcmimn of pne amino
the art that a translation term nation codon '

acid é@’d@ﬁlﬂ}) wid geshdupd Beagmer cvalently boupd, e & %éaﬁ%gg@gen aPom of the
aming e%raté% C%gg&’égif‘éo ?1 ; %iﬁﬁa—@%@ 1? Ra%ﬁgéﬁtr&%'iﬁcﬁ 388N T RGe P¥ftide bond

linkagess p@dtthy @koths cdimgrisiag Mheri (1. aJ kiphadarbonegoms, éarbMGcarbon atoms
region"” and "translation initiation codon regio
(andr@ﬁersqb@n@epto OEYER afoms)c ALk FIHRNAIBPLFe Flom4nd their substituent

hydr%e i orﬁléz ] {h%e P?ﬁg?ﬂtgl%soa&?oogg’o Ff thg %r&tgﬂlt 'OI? lég{i‘i)%lo?,rag %sed herein,

-

es’1n I'rectl

a translation initiation codon. This region is a
preferred target reglon Simlarly, the terns "stop
codon regi on" and "transl ati bh termination codon
reg| on refer to a portlon of such an nRNA or gene

1. i o o r I ~r . I N o
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term nation codon and 3' end of an nRNA or
correspondi ng nucl eotides on the gene. The 5 cap of
wWa@eosBb¥soc onpri ses an N7-net hyl at ed guanosi ne PEFIRX&H/004431
joined to the 5 -nost residue of the MRNA via a 5 -5
the térin fyjroRpivat antértdoadeo indwdeSthe tcamsrpolypaptide” andifgdifided (which, at
. considered to include the 5 cap structure itself as L
timesygjay bg disedyaterchaggeably hﬂ@lméo‘éinagasly&m%% fregmentspnatogp, derivatives,
e ' . 2] : OI-e “ P
ot B LERUERLRARR, DBoRiL kR 080 LIRS b “procn
unlesdi st@EdWiYe tidasédat €lhe @Ry ‘Capiaht! ohea protdinr@feregb onolypeptide
known as "introns", which are excised froma pre-nRNA |
comprisiigsienerthan gllyf dhejargine asid residaes el the rotrima Astil be appreciated, a
(13 I j f S d i r . M
frogy SR Y D ey B 3 U b RSPl tp R RO i Whhius, he
carbd@NeirinQs) SandfNAnEeaHIBNGach ARG Sddhial eplidih@®s and .reay, also be variant
exon-exon or intron-exon junctions, may al so be, ) )
and/qsdsfisptived A JAgaeiny ofiadisteimischlser @ frpgmente andhporpprises g amino acid
T shtuat i b ' g i . :
oot 5L b5 0050, ESER HBLRERN G, EOAL B3R 0 vty
occufFiYAprBRid. C TrifcattdClholesuleNthdt Gad Bfledr biclograls polyASr dughtas nucleic
__fusion junctions due to rearrangenents or deletjons
acid motecules or pelapentidetimes hges ene aranefstof aglelpaipnifiom githes femdnus of the

in alternativel i ced MRNAs . . he e r.ed.
motep e llBLDRiEink RBich nll 5 PR BL iR BhEBlek G where such
deletRnk By béRlelctibhs bM@6:afBb6 P1 SiedontiguoisatugRbtidleat o faoid residues,
antisense conpounds targeted, for exanple, to DNA or

prefepatdy abpwt. 1500 tchbtigusus eniclestide or sniny @aldi esidugh and more preferably

ihsense pol ynucl eptide.may,..for. exanml ddjz
abouf T35 B0 B HURHFo SRl i i B8 T bR 6bout 1,2,3,
4, 5,3Nyi gense polynixligol 5 des, hybrg, dbzes 21 024,18, 24 X35 0627, 28, 29, 30,
bi ndi'ng region or the coding region of the connexi n )
31-40RNIASO, P 74p 3541001 Mol U d Shid0020 1 31hoedd nd 3 gontigues nucleotide or

. of or a.region of a connexin nRNA. For exanple, the
ammﬁé‘l"&rfﬁ%ﬁ%eéti de may be the exact conplement of all or a

part of TRORREX+sRinERMAcondiGorAN trbBANGEcdAAtionY thfQier@R hybridization
may inhibit transcription and/or translation of the

betweem pelyincledides.er Stringenth eonslitignsuednebe idgéined by sabfeeoriceptration, the

i nhibitar of .transcription and/or transl|lation of .t .
concERfRYRICh oGRS, TR ASBEXRBPE RAPBTScss EREEPY e B olher condidons
well XAl intthans! akirfpefly 488 iS98R8d by N8dRiRE Ul cdR¥ntration of salt,

bind to the connexin gene or nRNA either (1) 5 to the
increasidg ribe seupeatratégn af dtganiq solyents (fore examlagfgmgmédemeor raising the

TR TATR T e e
than %E%WO%WN%@ RHA 95 RN LRoBivn cRrabe Iptetb@bRelesLhdl @8out 500 mM

e anti sense polynucleotide is genérally antisense to

NaCt fel Sbmdé kisodiviRNeitraiy ehd svosoprgfenaile tiss tanmbputzS0 mM NaCl and 25

capapl e of hybridizing to, the connexi n mRNA an .
mM PRI RS, S DBy P PRGN SRy QULBe i goskgapf organic

t i, ArhifeOll %iﬂléﬁégﬁa iBRAbA 38 be obtained in th

SOIVﬁ’goggf(%gﬂ?’rgﬁlggﬁ (get’i on, rr%ﬁlArplgoc ssyiisﬁg, MRNA ¢ oblammed In The
presdnicans po vtgahicaolvehe(fouetample, at leastsibatt 3o dornraRide, most preferably at

degradation. The, anti sense pol ynucl eoti de typi.call S
leastngns i U2l SIOF IS0 ST ARG P D R fiaily include

A leh ChbohP 0B L | IS oftd: ABaRNHBE 37°C, and most
temp R BT e ok NO2C: e YeefefeBlY 58 ot e EAL 37°C, and. mos
prefesaidg epti hs dboutdé2fiCad¥hiyimg bdditierel pasertersiyfor exkinzle,i lnbridization
. of antisensge ol]gonucleatides with NA i nterferes
tlmemehcwéntaaﬁwﬁo?fegﬁﬁrg@% o i l@uarféédgfﬁ fe eS), and the
inchfslﬁ?q{u" ?&ﬁ.lsfgn o @%riELﬁDlRFA,' %N—é %&efllelﬁﬁ)@YnV\‘cot fhobd) gﬁkiﬁg& i@kle arg. Various

vita uncti1ons such as,” Tor exanple, translocation o

the RNA to the site of protein translation,

translation of protein fromthe RNA, splicing of the

RNA to yield one or nore nRNA species, and catal ytic

activity which may be engaged in by the RNA. Binding

. - R I A o o
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application or by Western bl ot or ELISA assay of
protein expression, or by an i nmunoprecipitation assay
w@bBooposdeedl n expression. Effects on cell prolifRCEHIB206/004431
or tunor cell growth can also be neasured, as taught
levels pf stmgencarapé esconfplishel bysombinimgpihese sarias . cohditiohs b aseded, and
i.g.presently preferred. Once the farget,.site or sites
are "ﬂﬁwgt f‘eéﬁhi %‘eﬁﬁiﬂ-eé,%“%%% g‘ﬁ'ﬁf& 1ggtangeanditiqns tpgs also be defined by
difahé i BrBn@Ukdrh GhEIM $9¢ &P L A&t
condifioh¥h B e from abeu 0% en%@y?%gﬁ R B3t okl Biling temperature
(Tm) syfetbé ftargett sequernme ginden piobe deithi eeatt wpdiohrdyt Exaet cdm@lementarity to the
ant i seg{zg nucl ei c fici ds %DNA RNA, nodifi ed, ] )
targetanétsdﬁ Ieih dhe; s tmgkté‘)“ E’éﬁ“ﬁés F?&otémﬁéliaﬂﬁé %V’hwh a population of
doubRMHtlAR EnitRIN2dd frrRﬂele[egq%Eénﬂgs dl?alﬂ&'ﬁéq‘:ciacfec?ﬁ'tdjsin le strands. Methods
A 1 godeoxynucl eot1 des directed to other connexr i
for cgdewatgigihe danobeuchat ecitliedrei welt lioven inf the heti(seenfos legahpReBerger and

. _seq b rt recogni zed approach, such as, for .
Kimsgsla N1 & Matedidh Fivmplogy o i 2 ek dookokaeiantieme dhchnigues,
- Lam L4 Eygen . N¢) r S
San DI Sricint: Trfs e ud, LB S, (ERDPREILR Cloning: A
Labortatary Idamgl, N2ziVEG.t dfolanid3 OColbSpdty Hartain [@bbgosy®t As indicated by
USA). For. general nethods relatin

Eugepe, O egon, gto
standgi HF SESTSES, BN CFUBEE @ dhe LBa Al ek erleplpicd hy Uingquation: Tm
— g . W | OII | i; 1 ’

gl'ng iﬁhdrg1 I—laér}borC ,)’E%ert %@gse@[)&léggs z?? é ; OBaé-g@gl{lglﬁ %g?[,quLél (see for

examplec| Anderdmi dmd R&@ag.C HQubkBtitafi®®d SFi(td0 Fybridimtioant ins elisteic Acid

h f | Unl [, Ch
Hybridiiaigha1 985, - maE 1oBopranys il g PFyid 4end Bastthe conditions for
B LR PUEAEE) SGFRIELE s, TN g e
RNAdbsk compositief)efald yrobaandhbiugeotte ¢RpRADNA,i BNA2b&LBhposition,

to, one Qor nore sge_ci fic connexin isotypes. Specific
presepis it §ibonypr immesilized, enhthenkike)pand thegeansantiafionhef salts and other

oGP TS I B o st
polyefliybdnerglyadl). ik effoéts bEtHebd £diord Mtwelleohadr @Etaesidiscussed in standard

connexi ns are human. A connexin may, for exanple, have
referegcef, i} dispaidesesclon examples | Sembserks, rsoprasrad| Ausubeh ugna.  Typically,

. ' [ , .antisense conpounds .ar . .
sringeft ERRof TORILIE bE sl B GRRoRORE MRBEHE 1 0cMysodium ion,
typicdlyl dbout @0 ERCDIIM godiumaBAGKHH 7R 818 add MeifpRABAS QL least about 30°C

sequence selected fromSEQ ID NO 12-3 . In certain

for sherhptobestiorieraale, 1 OatosH aulectisier)sandsat leastpbaur0°€ for long probes

AT d.to e eye,..of .t he subject.. wherein.the
(or SR HEHSE R S SHEHEHAL L "B R et b may aeo be
achiePdiOWith&he wadigieh aFafes@bil2inplsdetisCsiRh i BRhARMEEIn which case lower
encodi ng a connexin having a nucl eobase sequence

tempeyaiueast @y fheopmsieged. D MOhe2 pRsentvingergion, b goymoclnatide may be a
antisense. ound js.targeted di.f ferent connexin .
polynfifen " BFisE ARG (o’ 2ot el whiss niliogs 62 Mo to high
string¥é@dyysudR BE 0 BB NOsJRER chidgide ¥RE 0 OBM sBME chtfatd from about 50 to about
engi neered or renodel ed and the precise sequence of
60 degiges eamtiggdase pol ynucl eotide used in the invention
wi |l depend upgn the.targef connexin,protein. The )
connexin pFat eﬁ%qragfutbqaﬁy%%ﬁgtweagtagwd IRAnE e émount of the subject
compOUADPRHUGAIBAIdiOL deslfel lreBnste RENGERH1L B HiolbSialSdr e dial response of
. Wwhich downregulation is to be directed. i's reflects
a tisspdesystomu anifnat o huken dhatds sgeght] fonekample( by aaksearcher, veterinarian,
nwd.defSrent1§it§s.throughout the body in terns of
1L fecdos AF B diNEe % onposi ti on. Some connexin prot ei ns
are however nore ubiquitous than others in ternms of
distribution in tissue. As described herein,
cor neaassoci at ed connexi ns such as connexin 43 are
preferred in sone enbodinenhﬁ. Therefore, in the
context of the invention, oFtgonucl eotides either
al one or in conbination, targeted towards connexin 43,

S~ ~ ~ N - N ~ A A o P~ T~ P~ A A A
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ot her nenbers of the connexin famly (such as connexin
26, 30, 31.1, 37 and 43) can be used in conbination.

WO 2005®53mbE0 cont enpl ated that individual anti SRPCEEB2004/004431
pol ynucl eoti des may be specific to a particul ar

connexi'MreafierByefdra t@Bdth kherdpeudic afeatiidif afd bfaphghttic or preventive
connexi ns. Specific polynucleotides will generall

> . : y
measures. g Bose diyneerbelstreatmentdneladmibephalgrads vth the wisordsr 3¢ avell as those
. not, conserve et onnexi ns, whereas non-specific
“1“*B§ﬁ9%§%?§%¥F3%56R¥§?H¥§rget conserved sequences. Thus,
i N cer tfk e Baidre R fBrs 1B ¢S QcidompRuMe Sindlidication, replication,
targeted to at | east 8 nucl eobases of a nucleic acid

and/onepsession vehishulinthe frumeaf agdenmeidi phage, virab s eiicr sgitem (be it naturally

conne .1,. h n,.connexi n 37, .connexi n.43, s
oceur§E o Raisn e LR RIrtG o ke e FrR i Motk ¥ BERELE phage, or
virus Ha5ER BRG] Withroabehal, yenst ehiciteBRS) Ghadlbe thavirhdlidn st cells. The

eyé of said patient. In certain enbodinents, the )
vectonmey e¢oaindidepandest of kast esibgrnionyc BNebanawy intpgrgle ig whole or in part

.., aucl eoba equence, sel.ected (fr SEQ. | D NG 12- 31,
with B8 BB e S0 THBEELST DY CE PG LB R pLrRgulh 1 gegpsary clements
50 as PhERMEAGIL] HPARENIsDcdl RiLddrSpaBiBE Withi Aint“ekf@ssion vector” is a vector
expression of two or nore human connexin proteins. In

capablairdfhdiregtent dhan @Mdbmrwﬁ Sp ehegeantd s}i@h@@c}@gﬁ@ﬁ) ufris example, a
polyrpiggii anvednead s e maR TS el EoPUd dhri i Shfitons.
ATT COG LG A G, T thel Ttehfad @ff&aé@%@( hhd Nedmdibgues” include

GTA ATT GCG GCA GGA GGA ATT GIT TCT GIC (SEQ ID NO© 2 |
polynycleatidesGBat Addg AR Gadolgne ATASONENCEAD CABIEGAT pobEgrlegide (e.g.

r 3).. exanpl e, of an.antisen ol i ucl eoti de
mRN Mg S Rolp sl PeaubRa iR ekt R kTR Bttty ateast
about &8, G8 kA, ( of DN HontblogyEXRITRcaEKvaR st GRMSE, for example over a
ol i gonucl eot’i de to connexin 37 selected include 5 CA
regiofCT6E G Tea@GRbGET 1 SAR0,CG0.3'40( SEQ 10D Ore Spntigwpus' nuckegtides (of the
AAG TCG ACT TGG CTT GG 3' (SEQ ID NO 6). Exenplary
homojpgoug ¢HENEH)i gonucl eoti de to connexin 30 sel ect ed
i ncl udeyg, TAGGUERAE fdsby G Shetidd i at DEMexample the
7) o aomefginlibe ieuREa et St An e (SEQ 1D NO P
UW®)G Paxkagel movidenthe RESEFIG| prggramcwbishicde beaisedtd eslgylate homology

o S S MBS B A A s 12

X ! v ! . 1.
5737 TR 0 08 1 AR G TG 1
sequedlcég OstpioxyyN wal theit i dbémilis sdtiegsdfol raxamipleeas dedcoiedgn Altschul S. F.

155 S5 SBE ST 4L 2L 4 oo g At 40310

AR AR AR By B o
BiotedRd1ogyp InféXKatidAGhREAWGAT richA nhAnIBAGOWRL TG alpaTitBh involves first
S Do Bt L SIREE AL gt o i
et 8 FHEE By o R P91 g s
with AAGRIGAR thiAbardd Rngth icodmsbeise BEuen&GEQ iDrdfi@reddtp &' th€ATighborhood

o e A A el SRS b B et s s

NG .6 ' 8 T addC [ :
o ) TS50 TR TSR . L9 S i n o
direclie@Naex BaD) seEQe 6t NGar 33 e ARG MNGEmEN oG cald increased.
TGA GGT C 3' (connexin3l.1)( SEQAD NO 9) 5' A?AGG(f
Extewsiymsdortheamddits @ sachdigaion #rs alfyd whewr) therygeyiatys alignment score
TGA A T : el ' : i
s R (oRRCE SRS el GPRBERY, ot the CREIALIRL Wobre goes to
conprise fromabout 8 to about 40 nucl eobases (i.e.
from about 8 to about 40 |inked nucl eosi des), and nore
typi cally those conprising f#bm about 12 to about 40
nucl eobases, and even nore typically about 30
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include, for exanple, a 30 ner ODN. In certain
enbodi nents, anti sense conpounds are targeted to at

wo e@spsmbout 8 nucl eobases of a nucl eic acid neCEDRBG/004431
encodi ng a connexi n having a nucl eobase sequence

zero YRR, Adle 6 I SDBERNHIBY MOl Gheok- mdre neftbre-seotinglieakint alignments; or

the antisense conpound is tarth ed to at |east about
the end of aﬁlthlméagquea% i3 ragehedst TheaBLARdoalgonthm parqragiess W, T and X

s iP5t P20 Hanfin, TSP bl B et

word gt (W8 @SS $hed BLASUMbE scoringi atiixl @ FenikoeatidHesikoff (1992)
connexi n havi ng a nucl eobase sequence sel ected from

Proc. $E@ Maﬁxﬁmzl@ﬁ 89hE0%i57K0949) elignmgity RhneleS@onipetiatien (E) of 10,

cl udi i gonu targeted to between at
M= 5’@@5‘3?“%%% %l%gﬁd)%?g&‘n trcsf‘f“iobases of a nucleic acid
ol eculige BICAST ARtk HBfoRNs Gﬁatlﬁtlcalfaﬂalibﬁs Sf the similarity between
nucl eobases in I ength or |on bet ween and 100

two anmnemasesg,bTé@KAEeandeAgmhubgk?%bPﬁQrcllﬁaiba%@é Spe e 70: 5873-

o e 5 WO g i, s o
probaﬁﬂﬁy @D(N}% %ﬁﬁﬁ%ﬁ@ﬁdesﬁﬁi ¥eRrBtidboMme pedbablliy B9 b\&ﬁcﬂﬁa match between

tween 18 and 50 nucl eobases, between 20 and 50
two mukebﬁdﬂoa:ssmnommems avnilds0cann by barese For sspmplena sequence is

consifiig SEHES RORBOGH AL BReS Rab AVANT SHorly Rty A ppegson of the

first s% uérﬁE g€ Nesk Sha #6out 1Opreferabip!1€sshBxh BBoUTW. B thbRNprdfReably less than
cl eobases in | engt Anti sense corrpounds i ncl ude

abouta(hﬂ)] ,sed swsopicforhly ﬂ@ﬁ)thad@boqt@%l anti sense
pol ynugl.eot i des, deoxyri boz
ol i gon%eelb‘frpg@go er}?ﬁlt@g‘ B’sd e Ergfnog% telgypatequence by at

least %lRw dBP bl iksh) Ofbodh 2] 093, 10en60Do FENACFD hitkatlons (Whlch may be
anal ogs t hereof, DNAzyhes or anal ogs thereof, '-end -

substituiatse deleliomsned insertiohd)ar THeNAswatibna madso he mdasyredacroas any of the

provided herein, the, antis e. coppound
b e S ) ST COTBRAR ot s s
typ1c {}n?lﬁrgﬂlléiﬁesaggl%tn%@y WHC{h%OBhQﬁﬁ g eﬁ&gtal't‘ ANevalClig¥icantly above

zing to pre-nRNA 0 produce_ a
backgrotnst. rmecti‘vrarhybnbxmmmi samcaﬂy(aah@s'ed Hying \mmcbhons of medium to high

specifically de t he, RNA st
stringRRpy. (P CTBHIE LM ot o At ST eadtfRetBRE 4 ffiom about 50
o Sl TR 0 A s ot i
suitalfle econtliias KobNa ﬂnthemmd|(§aecSztmbm9ktdhsile(a]f98l9tholmg}ar Cloning: A

used to target dsDNA f he.inhibjtion
LaboramRIBh SPnAHATIR: B CTEIECBEY 5 PR Etn apifablsscongjigns include
0 t
02 X33 REEORLRLLES il L SERUTL LGB LIAg: Olnc Rl 2 x5
at 60Q1|@gxae§1003l\ls of any sequence and to bl ock gene

expression via antisense base pa ertain .. .

aspect sA 1968” pReANsHaY Heipg ce a?}’r%@gl?eg%ftlhﬁjﬁﬁ @ﬁpB]écauon Cells
. t §@ ir efficacy as target-specific
mCIuHPg‘h{a?%glc agglpg@il gl%ézggsg expression. These backbone

nDdl fi CHid N8 “gexiceprdénet’| wifies td mebkculherasscathed ifitoyn a gene, or

of the ODNs and to enhance their gel | ar uptake. The
a polppeptidoparaded by die grvgiof franMaterhirpm t A which the

nonbr i dgﬁglg%g{)%%?%% g?%%ﬁgo Q%Rcﬁ}rrﬁfg cbHble %Wﬁésmed or otherwise

creating p st on
manipliaeahor e C(ﬁiree@ﬁﬂ)l&aéreb@ﬁbnnaﬂppolyﬁﬁblémldeﬁ)e tBDﬁ,etImdsi of using
several other phosphor ot hi oate antisense CDtgls 1
recoabinpitepolwuglrotides tocprpiiicegene progusts i cells giag %WO fcal systems, or

L f 1&Qtide. Th
R A R R
vary dependi ng upon the backbone of the CDN (Branch,
A. D. Hepatol ogy 24, 1517-1529 (1996); Dias, N and

Stein, . A Ml. Cancer Thor221,347-355 (2002); Stein,
CA. and Cohen J. S., Cancer Res_ 48, 2659-2668

I A PNCNOS\ U 'S rus

~A A~ A A =~
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(PNAs). These ODNs can bl ock splicing, translation,
nucl ear-cytoplasm c transport and transl ation, anong
w@edensienhi biti on targets. In another aspect, PCT/IB2004/004431

nodul ati on of the connexin expression involves the use
“recoRbinahPoYyiRSleoiid Rzdemnsd aitieer BiAts mdtesdib&srotitidionagtitsasructure. In

enzynes, even in the conplete absence of proteins. . )
refereTpreio Havrethadeok Brodugiions thecpriogessyresrs tor Byekoigeambingat nucleic acid

form oval e ds with rdimar i fici .
teohni e a5 SR o RARE Bl LR RIS B INRBA) bcilhde, mpically
selectich26f | chivn. MaAlte@EaRI1E Bfcafignat pudgnucRiokide Wikde by n@nerating a

to RNA through Watson - Crick base pairing and act to ,
sequegieq) eertprising gdusirNATHyocitraery Sragnentiethat are d1of spirgly ¢qpéiguous to

osphodi est er_backbone. Th [ r 3
cach BRREC 385,54 Pl 8afice oPh By hERR BRI, g s bon natrally
occurfifil RectoP & sMBinpasadl ¥s steustilpthcloidés Sorpriiing BRjuetie, derived using
t he hammerhead ri bozyne fornms a unique secondary o
any synthetic upligonelsotigabriragessd Bumilarly, t & geaonthimgnt” Medypeptide is one
cat tical In%l.i ortant1 r%si dues within the
eXpreﬁef}gjﬁ%hgé?cé) I%aﬁk%lyBk}" $U4%et - conpl ement ary sequences
that flQnrjecéhBinhal @Rt cdMNAs & belpigeontiihea vEdieR Y@ Ralpleda cloning
ri bozyme requires divalent ions, such as nmagnesi um _
vectoaid ail sxpressiordepnterdent col thai hge pthrmvise beqicmanipulgind by recombinant
accessibility. Co-IfocaI izing a ribozyme with a target
techngeygs ?WF??S?%{?&OJ‘@@I? IigTe ‘ZJgh the use of |ocalization

si gnal sty gRbhtion MEREESASthb ML usfigl RRGINEdLATd ngideNions for site-
The hamrer head ri bozynmes are short enough to be

specifibemodidition of rgahdsictimn-associsied peoteinagreredsivad farr waynd-healing, for

vectors, allow ng,for the continuous,prqductign of .
examP 0B ires W CRPRDe Pt Poy PR PP fisge ggmodeling
appli€atfoft. 2THS InvéBSor 1sNBbfull SEPHSMP, B6k dRfectinevisedlidefctsGhREnjunction

group I intron of Tetrahynmena thernophila and the RNA
with raser tsyrgefy, FiNAS® . vitkb t @nndah enginseringe rapd ofor tditest eyquiregggrents where

LA 3 PR LB B AR g g
in co%:iﬁn‘lﬁétrion {wRgR r&_@guxﬁl(é@., slideRy MRRFMA §@the'lel Aftisense modulation

oropl asts) single-Stranded pl ant viroid and )
of diréat usatl-ckl IRNdmmunégasivn t iss préiraldy vinedigtednbly amelacwded ithas directly or

. . R from Neuyospora crassa mtochgndria | boz S .
mdlr%fg@qﬁdwatqwa ing bewizen ol B Gisughe g‘l“?hi Fpleeier Jiictide polynucteotides
such CROLAGRLEA deBkyREDETS MoPRAlidAHISlebAgesOfRINAECAd @eoxribozymes

sequences in cI's (on the same nucleic acid strand) or .
targetedatos syfeaifivo carmealne itofyrnisi whieh msidt @ gedusied )trankiagion of the protein

. _biochemical actjvities are peing devel gped .usi.ng i .
PR TR R A T T ——

i i r t . t . h
conFhREATRT oo iBky ! oyt SRR SIS AR RAn s i
site a€ whichl coanéxig exprossigmis doontrgulatverted into a

trans-reacting form which refer, to.as an. . .
intr on/@@rs@zﬁweplammpﬁﬁamtmﬁgéﬂﬂapbwflﬁlqrhmﬁ@ﬁm gell-cell signaling.
Over%fﬁ@s%{o"h AN &n & RRSSibieh Svith§s® Ptﬁgfchlcscafrﬁlg; 41 post-trauma-induced
rans-splicing reaction, a ect1Ve exon of a
tissué asra@ietidg MANoeding e cextaih ampedinfents af therinemitionx conngkias represent
IS covalently attached tg the intron/ri bozy{m. Thi S ical
usefiy) dargets 1or trpaghend| of adweyse efigets assoqisfeduwitlypornral wyygpa and post-surgica
. todt . Co 1 - ]
tissuf b fe i OF gD tnd SisBABls R focilc ARARLPALS L regt cell-cel
commnititonSis depidatdé. Phsicubrlgeinotiulatisi of e éxpression of connexins can be
transesterif catiaon reaction, This reaction has been .
usefy fatthe site-spgeilic podulatign of ey mecusadialed Prpteingsxprysgion for tissue
. . |
remoifitte B0k boblROREL bRalie, MhARbs i RS DO B may be
ki nase transcripts in a nyotonic dystrophy allele. The
endori bonucl ease RNAse P is found in organi snms
t hroughout nature. This enzy%% has RNA and one or nore
protei n conponents dependi ng upon the organi smfrom

o o, T A T
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conmponent can be covalently joined to the RNAse P RNA,
thereby directing the enzyne only to the target RNA of
WO pi0s0Ed0 | nvesti gators have taken advant age PET/IB2064/004431
property in the design of antisense RNAs, which pair
used {irtthe madglationrRfimonnéxing ineassetiatian withrapithalmic procedures or surgeries

suh 215 SBEGI 5ol R85, Blobd s 50 L LA gy e
some €fe® BESlab@ ét&gér% 4@l dthes prddiges destHPRERer&h. SMal |
pl'ant pathogenic RNAs (vifoids, satellite RNAs and

vi r usoileispriain embodémentpt therrooduatién of dwseonnexins can be applied in
I t.oghondr | | asmi d and the animal, hepatiti

ophitglatif G R{eek Aeselibe 48 5sefor Sty By B ch R i Foop o In another

aspect Rf DR AREANGE BE MEANAIR: of AR E&BekineNGn BYWppRed in ophthalmic
neutral pH and My . The self-cl eavage reaction is an

disordeng affacting fer antesfor tshgmend, whic indidesile cirned, sonjpodtani mhsclera. In
of replicati.on. .These self-cl eavi .can. be

the. oG i ol (YD UGPodPS e SRR BROVRE dbqiimaeeciy holes and

degerRPRABAR Nl Fodrtl Chidteic rQIHFBAhALAREorb o el AMAGRI s8difaBeous disorders.
Smal | ri bozynes have been derived froma notif founo‘l’1

Also im thsi engitext sxfrthisdisdengiomnta disordérdofathe leny usyiidclRsatatacts. In yet
the basis of a shared secqnd structure and_ a . .

OB R s i SR RSEPECEE QBeret il the Formed aTe g disorders such

I Q8LHr QhMe ; N junctiviti

s GcRRMESD AUAFARRIE 8O0 O IO AN i

scar foumdtent indesundl healgignslidhc ag, oo Exdniyele hammesal hepittielial wounds, and the
cat agéfﬁ domain has made it a popul ar choice in the

COnSCHRSICHN _Ogrle’é'ﬁé ?frg ri bozynes. Using Watson-Crick
base pgipLi sdnf € RAHRLNeatcIbROZ YR QN Q&nﬂ@ﬁkﬂpe‘f)aﬁiculaﬂy
to cleave any target RNA. The requirenents at the
oligomicteatidepe for tuse dnempéilatings ey figictiph enf mrdkiviacidialdlgeudasyencoding

UH sequence tjf, ere His U C or can_be. )
com%asg}él?ief@.téw@ge%ﬁaé EY?W% pf IEexEe P¥O%P£v“élaé isasepmplished by
PO L e8Py e IS R R VAESLRRC ol rably mRNA,
encodifpéanpexihs.or " paperclip.” The hairpin ribozynes cleave

20 - S SR pI RS S SR, GBI s an oligonucleotide

. ' ' . i L Vit b Ce i
o STIRRSLEY SISO L & GRUELMRRGPRL! By e o o
"antistasetiet’s desciibainereifiy Biatgetihg” ofanbligommiestifl©to hlvhosen nucleic acid
hairpin include a GUC, with cl eavage occurring. L. )
targetj g pancally el Pulfisian RIRReSST ksepresessHaialyibeping withhlepiiying a nucleic
. ' : . iy 10
scid Gy Rof Bt RADIh 1518 B LT gl bR lagle a celluar gene
(or mRaVembée fromuive gontd vaipk egmrtistuisis @fsooitdd Wwalapahiathr diidase state.
hai rpin ribozynes in cells for downregul ating specific
In thecprepqnt apveatien.the sgreets g nucleipisish sneoding caapexinsh in other words, a

e b e
conneR&itQis peseilly 4 pre@ér%l\/t’@rgaﬂ YTHeathfpRtin®prodBdial 6l iREluliésedetdrifBnation of a

. that base tgal r wwth right target. Ranmenrzani et al.
site op skiesnwithintthe npplgic a0id seavsnereionr dbalantiseaseyinterantionfto fpgeur such that

moc‘“fﬁ?%ﬁ@%%% eéigge%gpﬁg{ihgesﬁﬂpl ications in a study in which

conpl ete inhibition of viral gene

expr ess$i Ofie adthtex@ PO B¢ 1iBVentidh thetdnksr RIIANEBRNIRES tidbt only the
. express an anti-human j nmunodeficiency virus (H'V) gag
informatien, {prengakane Aaeleinausiag the  threpr lsten geneticnc®leouit elige associated
. - -36; 20 . ] n.anot her aspect. nodul.ati.on .
ribonf gy it Y3 roele S )B sy BE B ARG o bl s reston, he
3"-unttINSRtedOfeg[INAZNITES kap $6Bibh Al ARUGARAGA §uiRthiofii fi®onucleotides. Thus,

specifically cleaving RNA targets have been devel oped

via in vitro evolution (as no known DNA enzynes occur

in nature). Two different cgaal ytic notifs, with

different cl eavage site speCificities have been

identified. The nbst commonly used 10-20 enzynes bi nd

N a R I A I I . “AZX 2 o
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Several applications of DNAzynes in cell culture have
been published including the inhibition of veg FnRNA
wa@pmsosaesequent prevention of angi ogenesi s, anpCT/IB2004/004431
i nhi bition of expression of the bcr/abl fusion
oligofichddtticed RliayC Barfafh@hied! inCabrdafe®Riith heebRgemolsention which are
| eukem a. Catal ytic DNAs can be delivered exogenously, )
targetath vhollyyordapaefoshesk nssnsiated ribpruglaogidpnao g rastte the informational

. optingze system c delivery in the aps fi1@ 1 .
ribonffieh” A8 GBBpGui iy BelelS T BE SRR, prpigiable with o
transdripGiofOditladibh Qe @égibhlen G@AGAtidnUnitYRio80JABH irBgiBRNE 5' cap region, an
) i nvol ves the use of oligonucleotides h_aw(gjg mor phol i no )
introrereiavpeios; eedingsasuencBarmisanstation Jermination opgen giomydequences in
U. S, Pat . 5 .5..034.,506.. I n_anot her... e f. th ' .
the S g0 3t RRaSRY: SERe s B B ARRE e g pteatty 5-AUG
transc bR HRNIAY meREhfek.e5-ATG Ah 4B cbi@espBhERE BN AGhblecule), the translation
resi stance to nucl eases and i ncrease the efficacy of

initiaden podemt is\alsopgferisddas dhe i ldedcaspok'ibaéstart codon" or the "AUG start

o} i gonucl.eot.d des ( MB cont ai nj. segment s. of )
codorly, A BRBSHF RN ERE S datues R BbREPac SRR Mafint s R poqoence 5-
GUGPbaget: segrentsarf 5sTRUAf seACd aiPsIaO¥FGHave been shown to function in

_oligoribonucleotides may be used. MBOs have segnents
vivo. ofThph dbe kamst "iandateon inifkcdigascodan’ and estart egdmaviteangicompass many

codorﬁ%e?qﬁég%ﬁ,g%%h g%é%hgﬁeo%ﬁ%%ﬁ%éig&%ggﬁg %Qchai?lstance is typically methionine

(in eukBRRRRYP bP BirkYiR&hRRine h@fo%%fyo&ﬁﬁ?ﬁh@ aROTkASWASn @art that eukaryotic
ol i"goribonucleoti de phosphorothioates and their 2'-0O

and pedKeyyotigrgghesguasahaye2wo Or merbglterhgbisustireatdods any one of which may be

prefex{%ﬁ%ﬁ& Eﬂﬁzsegig og 3@@3@& hg atfon in' 8 rf)allrtl%ﬂfa% ’ceﬁ%gpevgrr ylssue, or under a

partic@lar Q& K¥ k@hdiGoHs. PRNUE! RRdxERF the AvehBork MM éddohM@nd “translation
art, a nucleoside is a base-sugar conbination. The
initiatiers eodwar’ tréfentoathe chdomercdodoss thet ars used ivavilvg tainitiate translation of an

A IR Wy PR TN T - N T W
such E’cyd'o:ng.‘ & i88R0 kNHh S8R HicARB UL § uﬁﬂﬂﬁtﬁﬁﬁﬂegﬁﬁaﬁm&édéhh(ﬁﬁ“stop codon")

I nclude a phosphate group covalently linked to the
of a sgegarmpyprhavenomd of htbresusdqmesdiede i.eFo¥'-UAAs S'hiAG emsl dEGA (the

t hat, | de a pent of yr angsy), ar, hosphat
correiRipecN PSP RERdc o -bhenor-Toe 2t 34 Ef SRty he terms
"startPBHER YeeRn, T NEUBULELN" bl FPInRiaREn Hili ARRUGIIBR EEHES" rekd 80 a portion

phosphat e groups Covalently Iink adj acent nucl eosi des
of su¢hoarom&Nerhot pare that ehoompassés fnearabpatl Aprteraboutcihgmtigdousl mucleotides
. .turp the respective ends of this. linear polyperic .

n e“féftrr‘ﬁ’f?ﬁﬂ?% (1Cea,§ 8&3}5 & irangjptionyinitiatiog e c%F’g Jgrgipn is a preferred
tu ; pr ld HesihiU fir s rat]

targe R D e o g, S0P R ae B FafiBa termination codon

region' refiettu magportidreopduok phah RNgr arugene aliet eacompeskes freh abowd5 to about

to as forming the internuc| eosi de backbgne of the . .
>0 contieyeriu avﬁ%qt}%e%.m FHEchAHRIon) (LikayOTot) HREKBJFRPSIoRNprmination

n : ' [ ' . ] :
codoff RIS 2 o pibReda (ARCRARAL PPALbpcd RERE ekt ORF) or "oding
region,folhidie i0 khgwn usa [tko tittdesrea b ahairegombeividea dthd amkidaties initiation

or non-natural internucleosjde |inkages. .
codorry gngo e artlatings IHENAAHGR NERMIOR; d¥ abtec Robrsdan Mieghydeay be targeted

g e I ] ¢
et 15 (ARl e BASRIRGHS A0 bR FEHBRRSUTI) o
in theb@r¢ kdorafe tolthe phreion ofitaexiRNA ilths 51 divetibh diom thedidnsktion initiation

ol i gonucl eotides that do not have a phosphorus atom.in, . .
codon, rpaxdy thup, diasluding ayeleetides akwesmetheah cap sie sad dba diagelaiden initiation

0 [ 0 :
codorl 86 B AN R RO T Eor Bl bR TS BaftOfRROHR i deblated rogion
i nvention may include, for exanple, phosphorothioates,
chiral phosphorot hi oates, phaosphorodithi oat es,
phosphotri esters, aninoalkyﬁﬁhosphotriesters, nmet hyl
and ot her al kyl phosphonates including 3 -alkyl ene

o .y - o .y .
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do not include a phosphorus atomtherein have
backbones that are forned by short chain al kyl or
weywbsosdehyy! i nt ernucl eosi de |inkages, m xed heP@&r/BROOVN04431
and al kyl or cycl oal kyl internucl eosi de |inkages, or
(B'UTR) kS wiriii €hes B rtd refbﬁtd’ltﬂéepcﬂfloﬁfoﬁ%%RNmﬁt éeod yditekction from the
i nt er nucl egsi de | i nkage These i ncl ude t hose having
translpiifp rféminﬁ@tlcm rfedgs a{ﬂ? offike dnplﬁdmr ﬁmﬁl@@tmetshbe@@@larthe translation

term1r§§1o§10x' qa an né‘l%i ?@%{e‘g@\’ bones nﬂﬁ%%ﬁ@@?&desgﬁl tﬁé %gne The 5'

cap of Bih ﬁﬁﬂﬂﬂ&ﬁ)ﬁipﬂseﬁﬁﬂmﬁﬁ@ﬁylaﬁ&tghyﬂcﬁﬁﬁ rfeﬂﬂlﬁﬁijbﬁiew toddS'-most residue
t hi of ormacetyl backbones; al kene contai ni ng backbaones;
of thesmRMNArHiaca Bal [Em@}wéghatq@mlwgp enbe § oap ragign of an mRNA is considered to

1nclucgE t:hF: §L§apﬁe g%d E\f‘l“% Ill(tn ofr'] %Ss ltl-J o0 21% fbr§t %((ng%czéso%dgy gd_] o‘ieﬁ“é Fosthe cap. The 5'
cap rdp@oH mdy Als¥ & aﬁireferr&l@fgét component parts.|ln one
aspect, it is contenplated that oligonucleotide

m rret i o%lthcb@hhsoﬁlﬁ‘e enltagEgtica AR A etransedply jae edgdctly translated, many
conteiy 81 4 mbts opior: KOG r aupene TRUHE B bidlid bk a pro-ma
transd¥ibt 1th 1818 doreO br MRE inhtd@t inRINAM tTheafen@ddiing® F(ﬁhcatﬂ@erefore translated)

nucl eic acid target conp ound. One such ol 1 goneric
regionsoarp dmawn asriextrisgend @Heé@ilwﬂetoﬁﬁh@t todform atconta@,ucwé &RINA sequence.

ho to have excellent h bridi zati on e
RN P oot & CROGEIE e e 10D upRbrRoRRy A Bpygferred targer
regiof RRAUALS partibBady 386 fub ¢ kROARNT whdte OdUeﬁQﬁtuﬁili%ﬁ{g deirhglicated in
réplaced with an am de cont ai ni ng backbone, in
dlseamrerwhﬁraranaweapmdMDhyqua y@mlnelabaaﬁ(wén@hcwmoduct is implicated in
nucl bas are.ret.ain nd_are bound d
diseafS i AEHRR, TGOS IO U6 AP BRPERot R aH T o e prefered
targe@f ’ltal?ge RRGKPENEr dBAS ﬁleaﬂtetrwelmheéd EMI&@H@@? WhSbeCatBferred. It

found'i'n Nielsen et al. (Science, 199
has albégiaeﬂ Foa@)d thiahinsroas aspelso becﬂffeg@m @hd dihqrd@sa weffhrred target regions

T
- - NA- - Oy tﬁé*'%ontext §fihis n?rvé}lﬁ%ﬁl arﬁ@en@'ﬁko‘lﬁmﬂéﬁﬁ&‘@nﬁ? Br example,

met hyl ene (net hyl i m no backbone]’, --
hybrlﬂKzeHib) alCH2x paﬂ(}bﬂa%ﬂ(nﬁbiﬁ)l NM) Etyﬁlcallyamhb ant1sense polynucleotlde
el n the nat.ive

hybrlg}%% thgglg }é]%qsgllne @grgg%%lqnsor ﬁlcgglélgtrg%lo%gf the connexin mRNA. The

R comlpli&iaPNb Pt rédloy & ABGMRIN mRNA. F
pdynélggggtﬁ)e oafl gonclj)cl eot | dégg havi ng rmréhgg?l no and amndg1 .

examipheg Itl’mmﬂymic.iamdu ey bartke aias’ocampiemnm cftadlchr al partaofaoheexin mRNA.

e PSSR 7 S5 o, 0 i o o ot
Prefe?elﬁ)f tile L_ﬂg'élzot | S 1§T9' LdifiS inHiBior e sEription and/or translation of the

I‘gon es conprising one of the foll owm ng at
connédir genposnd idoss nﬁi-lthblt @anscBptipn cnndNraﬂrdn)%lallon of other genes. The
O al kyl - Cal kyl S--, or e 0
produygt grayyipd to Hiressnexip gang, P’kiﬂﬁ\]’g eaéﬁﬁfy@ éﬁa thy R@fh% S%?nce and/or

LYUR |
BT T U S Ol G
polyrﬁc(e@hlaé Wv19i2dm§§-|ﬂme SIpEI<dRipn d&mdﬁn;)ﬁh m& ﬁl((éﬁ-ﬁl)&lilqzlr)l in a cell to be
)n N , n , n
reduceﬂn[ (Td}qza)nﬂ @ss)ppbnu%@%gglﬁ SRR BHBRE S FOSBBUPRNA. Such a

polyrilugleoﬁdgﬁﬂa[ypﬁgf E%ajbfedo h &g&ﬁﬁ%g&?ﬁh‘g SoniRi gﬂﬁlg $R B8P inhibit the
expraabiléy | of sohé:iih ubye dnlerfetitig ainklquneabk anyte, aspeetskyf ,connexin mRNA
meta%lisg}ari%w:é quaigcarig%ll Q%A%%sm@mﬁﬁ% tI%lElSpO%NﬁO%F%e nucleus,

trans%@%n? gﬂgk aldgé‘tjadat%g: ??18 CX%&S%Q% y?&l%ucl%ﬁﬁ@ qﬁgeav yaﬁgf)’tﬂf?hzes to the

am no

group, a reporter group, an intercalator, a group for
i nproving the pharnacokinetic properties of an

ol i gonucl eoti de, or a group or i nprovi ng the
pharnacodynan1c propertles of an ollgonucleotlde and

. " .. .
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nodi fications may al so be nade at other positions on
the oligonucl eotide, particularly the 3' position of
w0 b@sessger on the 3' term nal nucl eotide or i NPQI/IER004/004431
I i nked ol igonucl eotides and the 5 position of 5
connek Bl HRMNA tBURIA 0L iddplex GVigIO BRIC |ceu‘i§ei diest imlyibaion cothieatslation and/or
sugar mnetics such as cyclobutyl noieties in place of

destamh@atl'ggmf dieunBAds y$uc§1mgcg]p eX| masgbﬁoqqq@qptlggept@&egraidgnqrgby nucleases.
cont enﬁ %}'ﬁga{l%rgtgg al?(gs]g? Jl&ﬁf SR %’iﬁ}”}i‘ ‘T’rﬁ?rferes with one or

i ncl udé™Ruc erre o In

more 5f 1B In¥rad fub&sms bf MRNA] Tak ﬁm&ﬁom ofSHRBIA folbd iatesferedswith include
used herein, "unnodified" or "natural" nucl eobases

all vitahdhuaions rach s fer peasende, daeslasatigpt he Iﬁ&énﬁ%@e( gje, of protein
transl%?oglc ttﬁgrelilgﬁ(cgrll %gh‘%%gg?ﬁﬁ Sqlet m&ghgﬁ%l (i{l‘llﬂeto (led A or more

mRNAY#pebigl,| sndaodalpaé ta&mltynwﬁicmhass@s @tgagbdam by the RNA. Binding of
5- nethylcyt05|ne (5-nme-C or nbc) hydr oxynet hyl
specifiy posseinés) trathehRINA maypdﬁcarhemntﬁéferezl émﬂh by gatiperise oligonucleotide

I ot her al kyl derivatives of adeni ne and
hybﬂﬁaﬂgfﬂ“ﬁéth pyI and other al kyl derivatives of

adeni neryangy@MRnifites of- kL3S  With anmmtfhudﬁoﬁeisaﬁ@dulaﬁon of
2-thiocytosine, 5-halouracil and cytosine, 5- propynyl
expresiaidf emmgexipt odnnibe @ukexd afr i |mve@;lf>@sm@i%@n Meldes cither

1nh1b1%1_oﬁ o'y Btlmg?agﬂpme %ﬁqg ?c(r)éjargg ](g:)};'lr)cié aé %9%51%?10?‘h S moc(ljllatlon can

be medsiRG B¢ Whicht 8d REEN B theadted ﬁbl&ﬂhﬁi@&, bﬁ-N"tﬁdh@m blot assay of
particularly 5-brono, 5-trifl uor onet hyl and ot her

mRNA- smygasm_nutoedewm; mgscaptgsq;yﬁ&ﬂaﬁe@ugm lne‘qhﬁyqxggp@}qsrg the instant

and 7- et hyl adeni 8-a ni_ne_an zaa
apphc‘@ggg agt a]'gﬁ g%éWH’ gﬁate a?ai@‘g#‘gn &3 %d © g B eu&g )?nl %gdnan%r by an
1mm1§1091%@ AaEenLAG olflfJ‘i'ét&%rexﬁ%blSﬁbﬁﬁ‘éts' &€ ka1t erdlff@ggon or tumor cell
di scl osed In Uy . 3,687,808, those disclosed
growihreah iatsoCb@nmaesereEnM‘hgm mjiha eRAmpleh phithe istantapplioafign. Inhibition is
V@? erlng 1990, pages 858-859, Kroschwitz, J. John
Presey ons, those disclosed by Englisch et al.
\‘Eﬁé‘&}&t g?@gl‘ Stes N EBRALdARAL] A h@c!leé‘tﬁﬁﬂ- arexfosen which are
613 722 d those disclosed by Sanghvi, Y.
sufficRmlyt c&]mpl&nelﬁmtyl oeths daRets éay; dlbrbladnde Apﬁicnamlm wﬁk andgdth sufficient

289- 3Q2,
speci 1%2 zto @g/pt a}e r%g glﬁﬁ J[ saepée &FJQ%NA RNA,
modlﬂ'ff'@fa{ﬁlal lg‘aés 'aﬂﬁrtﬁé‘qik@ﬂ cdDBe %aﬂg'dﬂ gaérfg' ﬁhﬁa)éle%eﬂmb& for producing a

I’gomeri ¢ conpounds. These inclu substitut ed
nuclellyactlm dbligsleotynualeatides ditetiedets athet ¢¢nzex1mﬁo‘@m @ugbe selected in

tituted urlnes i nc ro yl
terms5o ey Wﬁ&;:pﬂ éqque%wobysaryrgtﬁ%g;glgﬁ 8a i S50 as | Bt example, the
! ! S0 PMBeded Oregon, USA
o PSS TR B UL A o, 130
Equifrsan by kuchYsynfhesis iCnogilable tBrough semetal edrlders, 1nqud1rnga9Vector and

Ant i sense Research_and Appli cat
Oligdseh (ernligpageis. Freensy gyregoy Q§§3 ggg rEepgFal 1y quseglatmg to
g r IBr Ed., Cold S
iR 05 BUEL TR LRGN, K. ol s
Harb&ﬂDﬁﬂitﬁﬁtofyi Eodd Splrlhgl}Sarbmm\Eh‘pl%Bya)d Sdeaslso,NRagle et al., Nucleic Acids
fication of the oligonucleotides, involves

Rese@ﬁéni%al&oé 019911<)r nﬁort@tlﬁ%e ShereRynsies: dok PR Biman et al., Chem.

Revzeggsr ?(?J :521?5 S r| Utg%ﬁ:%gwyt %&ftecﬂgﬁ%ﬁof E‘l ?fe%)]‘%é skquence is known

for cohhmiel eatitidehe TIChitioni ot dxpseskionl 1lsddbshreld a}hefemaiﬂy, an antisense
limted to lipid noieties such as a chal esterol, mi.ety
comp(op@dslpn tash tqlone g gore [jpeditic AERREXIBIFOLYRISA §gg{gﬁc isotypes of

conni%las %%ﬁ%ﬁ? %??%rgetgﬁjgggl% gﬁ&%{.g@ﬂl}g [q8hd ?L%dhe thﬂl?irlﬂl‘ﬁ'ia@ion, 43, 37,
e.g., hexyl-S-tritylthiol (Manoharan et al., Ann. N.Y.
Acad. Sci. 1992, 660, 306-309; Manoharan et al.
Bioorg. Med. Chem Let. 199373, 2765-2770), a
t hi ochol est er ol (Cberhauser et al . Nucl Aci ds Res.

A NN PN ~ N NS N\
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Acta 1995, 1264, 229-237), or an octadecyl am ne or
hexyl am no- car bonyl - oxychol esterol noiety (Crooke et
W@PR005/03360Phar macol . Exp. Ther. 1996, 277, 923-BG)B2004/004431

Al so contenpl ated are the use of oligonucl eotides
31.1W06,Cindabthesshieretibed abiefonuc isepicfeag], buChbtresquired, that the targeted

ol i gonucl eotides or "chinmeras," in the context of this
CONNp¥ie Ate BiEmayr & epnngsinyERBolor gsanps; bavecsd mpglepbaspsegience selected

6 &l ISt eql oNns, .. f__at

from TS SRE1ER Lo b Ul s ERR L oS o ot teast

8 nu€ledbadéslofd nhd@éis taclin@oleegle @AcHiiRY 8icBniidkén having a nucleobase sequence
ol i gonucl eotide is nodified so as to confer upon the

selecgid; SEQE N§e13-Akr eased resistance to nucl ease
degrad afn' %gtﬁinwﬁéregxﬁggdi&gﬁtls uall &rc?ﬁ(g %rgaseeta&gﬁlﬁ({u&d gs administered to

i ncrease nding arfinrty for . .
the e96 iofl theAfubRAdlihedeialthé Soad apfisehfecsthpa@dus kapéted € BEléast about 8
serve as a substrate for enzynmes capabl e of cleaving

nuclqipasepioA aonudipip: ardamielaspiedencoding iagonaexiaxaviigea nrelgslasel sequence

[ ce I ) clease which cleayes the RNA ,.
seleel B o afy WA B WS ofu RN st RS s tareeted to @
diffekdh€EGHneK R, thare:$ Hhst Sntisensd @aRaRd.of the RNA target,

thereby greatly enhancing the efficiency of antisense

i nhi bi t Comeain Grgess wilprvagglepending vparadie thpe ohdssRpLo be engineered

o e RAED BRI bRt ELBCUEY @Bhurtsose s gt imventon
will defld DY iheitaét RRné:8R PRItEIHE Thi demiexinprofedn 8F protelfl trgeted by the
RNAse nmedi ated cl eavage of the RNA target is

oligagtgleotides witlora dénended upbn thd sirs aewhich dsiveregnlatisel isite be directed.

s L S L AT e v
in tefn§ ldfMEnnEAE! QbSudf BoRbESEM., SHRTRbIexM thotBing etk Ndwever more
regi on flankedby two regl ons which are chemcally

ubiqeitpyis viihe ithers isatshmetdfedistsibution dni este.f r A deaseribpalphergin, cornea-

assoﬁ)%tg@ ﬁ&%%g'gﬁé?lgﬁf latg 831{1}&3%}*9%1{) ﬁrrrgrpr%’ﬁggéag irglfoirg% gllill%lo i%%ein 5 ”j"l?erefore, in
the cBhieQJOSUGL GRlehfidh, ¥ Rdelébiides S iRk &r i EorRDRE8o] tﬁ?gted towards
is preferably conpdsed of Tdeoxynucl eotides, while the

connexiarddi, 26, PHri0i anis/of Shd G'.g. acxdSBQ! WD.NYO'S) bilé) mhithfdredsuitable for
to have greater affinity for .the gargéet RNA rrgtl 1clsul.e .

corngls enginecliR@nPte TPHOdH S0 rPPIHEEPRas 40 athS RS (& 3.95 invention, the

oligddb&8mBcleHided 1 E%Hﬂﬁé&ﬁﬁds?H&ﬁéétér%lfg@)ners_.Chfnr%B{h‘ér aspect of the
ol 1 gonucl eotides are not [Tmted to those wth

invemntizohi, fhie patyinaclsotddestney tsugagle obddubiestraatied | ncl ude
ol i gonugl eosi des or %Iicgonucl eoti%es, ith nodified X
backbonksis asqy contgmpiated dhad Rliggpugieriidsh Jrigeledodl seppgste: connexin

i . . Pe= | g .

sy

connexinsreragshel tardeted®. 'For rgampls, ODANsstardetedvo dannétia 43¢ tndisne or more
"hem ners," that is, q@ligonpucleotides with t

othergmpfiz ol heigpexin famgly ,s-wg &F FRRCEathy 150 %%-12?%&%@&% be used

. ', 0 i.0 f i y i .

in odgffingior 01 LKL cohBirit PN BBl 60 HRENE P icotides may be

specific-td eopayticiddramnneldn, ominey eagettln@, 3'or mosrt iddffierest connexins. Specific
nodi fied in such a fashion so as to have greater .

polyngzefsofifles, wilbgenerally: taregh searrRceRdn Eeinoangiin geae ohBRNA pdiich are not

C ¢ e 2 - = 16Q0 o
consGNOBRELy QUL AREPECRANERY ot o bLUBEOIAS et comsored
sequarkadiThag] in téraivwlengodimdmtgtantemsofcompeupdseaentargeted to at least 8

i nvention contain a_2'-0 nethoxyethyl (2'--O-CH2 CH2 .
nucleobpges ofgdiucieic asid meleeuls, encodimgriumanegopnegrrin 26, pasiing}{h connexin

nucl eoti de. This nodification has been shown to

i ncrease both affinity of the oligonucleotide for its

target and nucl ease resistance of the oligonucleotide.

According to the invention, one, a plurality, or all

of the nucl eotide subunits of8the oligonucl eotides may

bear a 2' -0 nethoxyethyl (--0O-CH2 CH2 OCH3)

- . . e ' L
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or "triplex" nucleic acid. Triple helix formation
results in inhibition of connexin expression by, for
WE@2@sP5300 preventi ng transcripti on of the connBXI/IB2004/004431
gene, thus reducing or elimnating connexin activity
31.1, i Him@anC @bdnex MV B0 WbnheXire M3, NGhdrbinbsaild cattiderB¥ evhypound inhibits the
particul ar nmechani sm it is believed that triple helix
CXPregsigIy of@hlmmmmm prateia inpells qsw%qfted wéthdlpyeeofisaidipatiery-
open s |ent for the bi
tr ansc aél?le g%‘ihg‘regts ° “r“égeg ﬁ’?%r Ve leﬁﬁle\égﬁ%@‘? § connexin have a
nucle&%%é'rseﬁﬁér&heé%léﬁtécg‘fron@r@i(Qmmnm epBildednagedtain embodiments, the
constructed using the base-pairing rules of triple
comphsitipns thrgehnd ermeredumangonaganpracineprinhihit the expression of two or

more Bap Pt B G At ing et 50t Y apsonsg compounds ae

antise@be oligonBlédhideCheRe y lahd98ns 18 8Ohucl&btidebe) c@ﬁneﬁin 43 selected
Sci ence 254:1639 (1991 and Rhgas et al Pr oc

includeGIA SEF GQOS A H3A G91ALT9H 7)’1"%@0@%@&@ ) GTA ATT

oo Q8 BRI P R 180y 0 e e g A0 cac

AASRQ}J@"@RCO‘EFACG QUAGLENT J@EQY BOMO: 3% nuel @Q&rhﬂ@soioran antisense
| onger "conplenmentary" to a specific sequence in th

oligommhevdide o RMmenin 2pce ﬂ(lﬂ seguendeaiGfe Terfo GG AdA 6Fh @AC GAA CAA

At TRROBNCLR) GerFobity SitiseRminoRarily ROBRAN 97 Bected include
5 csiﬁs Cfr@dMTl@GtﬂG@T@&AG@C 3 (sgq)n}e mt frahd STeENS ARGETCG ACT
forma stable triple heliXx n one enbodi nent,

TGGdl:lecmGd eGEQE MOe 6de Sixgimpdary anbipenge @élé@nuql%mdleymt@nnexm 30

ek A 005 0 ERG FRRRSESC SR K. 7) nd 5 710

TCC NETBIEA ST £ TBRSCEE) MONG08) Mexehipidis %htli&lb@ﬁhgonucleohde to
Initiation site, (for exanple, between -10 and +1

conndxim i 1l tveletted isdudept iGHT IGEG AGT 61€4 Gie) AGHTGA ﬁﬁﬂf ew’ (SEQID

No: SheSERTH) AREAPRHILT EgaREaecs Sac ey, 8°5r0a Ao

AA'W%@@@TWS@@W?@O Rygura Publishing Co, M Kisco
¢ and Rlnlns|g;d et al. 2997, Proc. Natl. Acad. Sci.

USA 94: 16856 furthEn enmodsmtt ohg@aoxmclab‘s'@esmamt@eﬁom the following
ri bozynes, ]L’Jr]@gf ul |&h| biti qn of conne{gen activi
sequenges 41F By Y By SPETrEY R SPIRPEY Syghgpsiont
i nacti vate connexin nRNA. Useful ribozymes can
conprise 5 - and 3'-term nal sequences conpl enentary
5’ GTA A’IPTEGC@G@A AGARAG AaAT TOEHT A€ RGH L er ed(SHR Bndlyfl)

5 GTA AlchCbspOEroace et MESREITH BrFarERET N 2

5 o4O CH ARG GLeACEN ou & g o

ot hers of hamrerhead ri bozynes (Edglngton
Bi ot echnol gy, 10: 256, (1992)) boz cl ude those
In Yﬁa@ﬂﬁ@%leéfg?@éﬁ%ﬂga Phigbdeqmhinielocidal 0tedn doat e gRp following
Q.d spenucl eot i des
sequiliey B L E T AR E SO, 2‘3 PR T ar get
connexi n gene containing the cleavage S|te can be

5 TG Ttk G AT SER ARG A LB AT B o (appanoeaBk Bto: 4)
5° cht#@fe dﬁécﬁfe ey AYSC 8t E@ S I so be @@n@m fy

I Ng ‘accessl |I|ty to h ion wt
5° CTGNMA 6 MG AGT DGGOTTAEAt (ddﬁﬁexmiwr)g ri bon(BH@HEIANO: 6)
rotection assa or by testing for _in vi ' Y
5 CRECAGH JAPH G CrASHEL TG B GoBMantD pr ocetHRIDRISA”
> e antis 0: 8
5 THG RS ?éTG%T@?Aa%S?‘éE’EEJO%@’Q Doozyme FURELT oR ©
can be conbined in a single oli gonucl eoti de. Moreover,
ri bozymes can conprise one or nore nodified

nucl eoti des or nodified Ilnkgbes bet ween nucl eot i des,
as descrlbed above in conjunctlon mnth the descrlptlon

o, . o g e o o g,
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or nore strands of polynerized ribonucl eotide. The

doubl e-stranded structure may be fornmed by a single
w@e005/0830pl enentary RNA strand or two conpl enePCHIB20RNA4431

strands. The RNA may include nodifications to either

5 CG’.["‘@O@AS&'@GC& GAQAAGREPRATRETT 3 gttﬁ]nem% e.0xi St ID R 9)
duplex formation may be initiated either inside or

5 AGAt@G@eGCﬁeCGEIGAGQE% iCe®’ @%XH@M&@E&&@NQ]AP) one
) dt
5 16} MRACANRANSLGRIRT FRE T 1D 10 OspuseRY

ri bonucl ease(s) renains assom ated with these

fragments, which in turn specifically bind to

conpl e et antigensRamppunds, pr@]ﬂéed hetein ggnepliycpomprispdrom about 8 to
abou Cl%c'gb%?%eﬁ glﬁﬂrzl;a{bo%gS t§ eﬁ te4(? ?ngeecf(nuc&gogna‘%y) EE& more typically

in-gen al so degrade
thoseldoR@MsflceRsR(fbbul N2 € shartt40f Magobhies, addevedbyore typically about 30
obviating translation and expression of the connexin
nuclegases. Améisense cempennds ,@gm@ggmg)go}yng@kepuqlqsynay be at least about 40, for

di,ti o ase act I L
exa atgﬁg alé%l.?f éO aﬁ Eeil%to %Sé{rg@jprruggengﬁest i len ﬁ& u&) th 8156 200, 300,
400, fj(‘)(ﬁglm@()t 3000\ SED0EHPRABR MR dtided ﬁpfeﬁgﬁheSSlhﬁBle antisense compounds
ficiency of the system A unique feature of this

1nclu@rﬁ@r sappteeSlanergdPNway is that sil enC| ng i s not

limte tothe |S|n|t T

gene. i perergrafadpetSotisaise dPobRiapS gl o pap loast about 8
nucleBB4ise$ o@fa ﬁ[blé?é 48l mPkanE BYENng hadbalkltih dRvindrPHEdeddage sequence

germline to several generations. In one aspect, the

selecisd Ulxine -SEQ HI NG 1233 RAtlbe pafo@émerxgse e eisensei eommoynd is targeted

oo FERE0L B €380 SO RS e bR o 15,

least %B@utgﬁ‘%%asfelé%ut%praf)%@t hisout W] 8Rd at RaSEhiBRk 35 nucleobases of a
'imtations, including the nonspecific antiviral

nucletbediad mlmdm envodimgi ancamaexinl iasimgorenicdeabesd sequenteisplected from SEQ

re to.l ong dsRNA nol ecul es, (G| t eba
D NeERAEEE T e Bh it Blse By ore LR Hpe BB bt freeted to
betwdSn"@SIBadi PR 8 MRE B3NLR IR bRes 3Ftd Aitleic ABRIPIMBRCSIeZP0ding a human
5:107-114). Advances I1n the field have been made with
connd:)im, wayrbe 8trmateobase$ hualtengthmr hetiger, tgtipéemdandot00Prucleobases, between

S TS G S R AL, BT D ot
betwdl § Peothg@hﬁﬁEI&fEﬁs%Elbgﬁz%Ehr 186 a8t 5@ nucleobtRs eX8%veth % and 50

- nuc tate RNA interference in cultured
nuclechases betweanel § &id. SNatclroba@0Oetwedn 2 Mo ﬂD&cl(Cdvpi;eendeVeen 25 and

50 155 TSR En &y MAREP B GHE P 819 41 By s antisense
compo@RiSof ﬁ&ﬁ&%ﬁﬂé ﬁﬁg iiof sfﬁ‘aﬁé‘lj &1151%@]% i@sslz[@e?tﬁréxgﬁgle having more than

erein, es to a group o at ed
100 r@ﬁhﬁbﬁﬂeh énlengiy. mechani sns shari ng many commn
bi ochem cal conponents |n_which, the rm nal .
mol ecul @ntisenge CoppawRsise Inchige ﬁ‘&fsepﬁenPf%‘Hmf’ ot eSs Eéb&r) antisense
| NS USER 1
pr L 5 L S50 Y SO AR 588 o s
therebf) 8iRIGAl ibltulenayaraldds ckere o) PO As holdenlet or anadagmthereoﬁ LH)NAzymes

not limted to, 21-23-nucleotide dsRNAs, fer e
or analegs ket 5 1avd ~sriated Ud smallaugle m\ﬁ\Néérﬁaﬁé e

the t ar g t e C e am

it i RO ARRES LI AhRARS Btk tmey °é“r$‘8. the use of
oligodediynaxle¢iRleSCDDNs e OB Nst ars genesllyasboat Qo ndcﬂecﬁtuies in length and act by

endonucl eol ytic cl eavage of the nRNA strand wt
hybridigingeto BrerENh pad RIS Io cpr%tjﬁ RbsiEHe cf?r Elhfélueuweré (Rvase 1),

Whlcﬁ%ﬁ&ﬂg dd%se ﬂ%mﬁjée 2 n %ﬁe&%&n o rre DAL qiupiegles If modified

uses the anneal ed gui de si RNA as a priner, generating
nore dsRNA front the target, which serves in turn as a
Di cer substrate, generating #bre si RNAs and anplifying
the SI RNA si gnal . Th| s pat hvvay S cormonly used as a

I Y o o o
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In mammalian cells, long dsRNAs (usually greater than
30 nucleotides in length) trigger the interferon
W@ 2108088600 acti vati ng protein kinase R and 2; PCT/IB2004/004431
5"-ol i goadenyl ate synthetase. Activation of the
0

ina wafw/t RIPFrevaal thaddiea Yof Falast ERMOINs ghd Blibit el &bl GFhRNA via steric
transl ation as well as gl obal RNA degradati on.

hindrgsrearsinhibiisphiciag of pPRNABRNAso JdAYE 81 modificationeterent have been used

[ cells ve been r rt O bypass e .

o BRSSO A 67 bR BR3P s, 00N
may 8k SébthiBed @y ¥R GelsAMeaNHLGOAPWE dTtchaBNATnthesis uhARR is relatively
cells, regardless of the initial form(siRNAs and )
straighiforvemRiae obtain EIMNNe e imgseguenvaeand ta tlogkageneeaxprassippvia antisense

base £X8 le, but not imted to, 2 -23-nucleotide
a5¢ Pt Psense RNA that is conpl etely honol ogous to the
MRNA With! cefthinesshedtRNAe Phesdhadieste? Badk®bfs aF ODNE caf beedodified to
of m smatches between SiRNAs and target sites can vary
incredsedheintfifisaty aronrget-spestfigprigents fabblogfing gpncosxpagssioni {ljpese backbone

.f.or. reasons, that are.onl rtiall er d; .
modififiops it pieytiopeBiy 1B eaRE iy o BF ABREgipa to enhance dhei
cellul%?%ﬁ@ OThd'mEENGidbIyaR8d AlokiFatioWistineiif ivhidHthe @B&radging oxygen is
Si with target msmatches designed to mimc a )
replagadobyot ysplfum htom, craing-phasmerothinater QBNs o At leastrangi phosphorothioate

ODNGfrs R by it e e R G e R el SR DDNs are
in ealteliﬁ %géessdftcﬁﬁichlntritaHQOmiet}%anQ&E‘ aRE AR hInYASS WidYses.

exogenous del ivery ‘of preformed si RNAs or via )
pr onot eFhebmsdunmrrof ssticonofddDE RiithsrespecttoRNpekingSpametfunction vary

sreb AT S U b P LS5 G2 150
Dias,tlﬂ.ia%ldj G0 e INIBNIGhERTTIRR D34ARBK EszB;F%éiﬂ, C.S@.)zﬁiﬁ"@ohen, 1. S.

are efficiently processed to formsi RNAS within

CanceeRes 48P265H-2668 (,988p dabp, &, AranNoY. Eca@eibl@@ 161_-172 (1990). Net
Bt R L T IO TR Y N DRSO
iR d ) SO i Skhdt ' Phot recruit
e GEAHEE8 s A RSB RO AR U Poct e
RNAs¢ Hebedange ofitheintavkl df@harge bt the t@enefhelix Permni00izh the target RNA, can
be classyipicisogs; DB DM HoPUAANSe: r B ot e sroup include
- 950755 ereh0 [ e extids S RNnk&ei id
o350 778 et b LA, B poepke st et
(PNAS)ssThesspODINS cart diakt spiigirgndransldtibmt inmteanfcygplaemic transport and

expression._ The o0l jgonucl eotides used in accordance
trans{gtipp, apeng GthdARIPEIPNI#ECBe conveniently and routinely

made thyo [ - ' -Of is

syt hesoAbih ISpUT, ok OEHR LalHBiR oxpRysif PRSHRs the use of
ribozggiegr Ribozemds e IINAWRoleculésaipdct as Sumynas heven e drescofmpiete absence

such synthesis may al so be enpl oyed; the actuyal .
of prefpifisheBhey howe thie cplytio Aot treaking agglen formmggavalegt bonds with

- DT o | : ‘
exteapfifgg sl il hice BN 8 cHERafooh it LF EIBEN Rctions by
manPbidsBlInaighitosd.es and 2' - al koxy or 21-al koxyal koxy

derivatives, including_ 2'-0Orethoxyethyl .

ol i gonuBibegymese dindviy %NA througa | YatsepmCrigks bas¢ gapdring and act to

78, 3 Lf 0.8 . K : S T}
deell R0 by Mo A U AR S b bone. There a
seveHdfck @8 chsks OF fibbymh&dwih tlee GhasserhéaRGibpzryastuindisg the alost widely

as biotin, fluorescein, acridine or psoral en:nodified
studigdi dfistigssnamel irapliesptbe( kaprmerhendaribozgmedioEnRs RGEME SReondary structure

rlidng,. Va. (0] t i | L : :

wherphfiidiitip S8 e GrREAL B GEurtoiBE FREGH Fesl G ofhin the ribozyme

Met hods I n anot her aspect, the invention includes

net hods of treating a subject (e.g. patient) by

admi ni stering anti sense conpdlnds to the subject.

General ly, these nethods include nethods for tissue

T r
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anti sense conmpounds which inhibit the expression of
human connexins. I n certain enbodi nents, the
w@pivsisdend ¢ procedure i s an opht hal m ¢ sur ger yPCT/IB2004/004431
including but not limted to an exciner | aser
are RO LT tabRt-cypledicate ¢ tRidences dak dlaakt the target RNA cleavage site.
extraction, corneal transplant, a surgery to correct
Cleayage byt Iiﬂ?ﬁiymé Tegiéres| dlk%éﬁlﬁtl@ms@ﬁ\}c 3 Ppensein and|is plse dgpendent on
targelS ﬁf\]%o trictule Fr?c[ e %J}@ﬁ{&%/ -ﬂ)cgﬁ(ﬁh%&: %13%?}%?&? ‘g’ﬁfh a tarlg{et RINA within the
cell @itugBrtlie tuge 6P ldcalitationf sigkdld Greatl@ ieetsey tipli sfl&ﬁemg efﬁcwncy The
neopl asm exci sion, a conjunctival _or amiotic nenbrane
hammgrhead ribozymes g Ehﬁrhﬁ@%%iﬁgé’@mhﬁ@l@ﬂﬁlsﬂ@ﬁﬂzﬁl ofceAnglpe transcribed
from Vg@tg}s %llo%i‘lg #he gont glgéééﬁgauct Oyt bggymgs \{vrc]iun cells.

construc or con

abnor nefid aEty @mRNAt tPRreNafh Galilst Qak aiiastede@idn@trated for the self-
repair, a strabisnus surgery (occul ar nuscle),

sphcmrgé@trpalt infrgn ef & ctralyirana theymephilasn BB maiety of RNAse. After the

dlscogyryl g’?lgqssee 6\&8 {l@&y 2 dsyn?e&?ﬂﬁiﬁ%i?llg@i% ed rﬁ:ata%f Iﬁg @eéﬁ ] S&oma’ced with
the $ODRVEHGS FM@VHd aerddST 6f Redz@Nfidgslo ahe lﬂdﬁﬂ lﬁllﬁdcﬁdilﬁﬁl.a (as well as

for exanp systemcal ly or by intraocular injection,
chlorpplaptsle ﬁgngecsjmpdqm ddang rx@muﬁ agd haruspid R dhepatitis delta virus and a

toasub term ned tine
satctFFRATh 5% SRR a SR A BRSNS ey Bt canato
be artifigfallp Eﬁ%iﬁ&eréd“fo@ RxPREifehrid argdeting 6fliieiflcSefuences in cis (on the same
surgi ca For exanple, antisense conpounds can be
nucleiel adifhiskarsh) od Moes (& @oranvaiprﬁtyﬂmlqtrﬁ @ugim@@dl)r Newsbiochemical activities
er f d, durln 0 rocedu or after
are e, FERTPE et Pt RO g arip €1 SR eC i BonsBisB e riboryme
mouﬁ%ttaet @IS E5REr than RNSUID] ect within m nutes or
hours before or after an ophthal m c procedure is
per f or nEkk gionp ¢ éntreri of En‘rdwdmnzelﬂicewasatheefnsﬁ genkegving ribozyme to be

o TR OB S 0 DB GECHAER e
bothiii AABIN ds8ieH atdt &N B RRQHk theRBblitR. Ofin ttH@ tlﬁﬁ§1§]§l€&’ﬂg9 reaction, a

wi thi n about 3 hours of the procedure, and nore
defedtivpiexah lof avargeiterd aifovd @newaxshaofged Her @mhnhal gxon that is covalently
about 1. hour. of an o

t hi
atacf ot ngtonlbogi i 1TV 9700 V1o B EPcL B et il e atached
to th@ Aol & HEBShAMItEY Dadll ﬂh‘i’t‘ir?%iti:ogﬁleac %@Pﬂl@}@& r§b‘3that it Cﬁ;% be covalently

procedure, for exXanple wt 15, 20 0,
_]Olneﬂl touhees" efd afithe p:h'ghtatlranscrlmrin edumsesterifivatice maetlon This reactlon has

been SSRGS T2 290 B, STLALSLened 8L LT o phOHES Ot
15 GO YL A BTS04 e o
a myetviadiyseoplsy, alkehed sorre ot hers pr OVI ded herein,

anti sense co und ical dm ni stered over

| onger P& ¢ BFuct Tﬂ\?‘%ﬁ% mo‘?/rgf‘mﬁﬁéel?B%@é‘t B‘I‘ture This
L T M A
whicheit fio rsﬂbded)n The RAVAecumponeathfram the eEspkericdiaredli and a¥ucillus subtilis

An h

enzyg)@gncm §étlé?s%§¢eqqscn%g%o ﬁgztsvag% gé/ﬁlng El’ldgleﬁéglﬂg‘&n’%%ag %rotein trader certain
salt h&? F(ﬁ-@é %Bnéil’ﬂSné S@E@@sts E)g ?ﬁeaggﬁs%% fd §%C| gl'tltg &%Twﬁﬁﬁlaﬁ Cdnd bacterial
enzyﬁi&hihb@d Shcﬁvrpthac &dawm&unﬁh shibstrate® fdradther enayieciesemble a segment of a

antisense_conpounds are adm ni stered i.n associ ation

transfre RNAnofstical thbés piredwguiee e mgmickar dr iauplit designed antisense
0 n t
RN/ SRS e S (6 e R, Tty SO B SOAR: Pomedinted, sit
prevents tissue danmage, for exanple in cells
associated with the cornea of _the subject (e.g
corneal cells). Antisense cofpounds provided herein
may be adn1n|stered |n conjunctlon mnth a nethod that

o o ' o o - o o
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period. Antisense conpounds provided herein may be
adm nistered in conjunction with a nethod that
w0 psesises epithelial cell novenment in the eyePOf/1B2004/004431

subj ect. Antisense conpounds provided herein nmay be
speciffdfTbaviagé Botdnithe ReNjubocint a culld. hitdasralsh dder bladwir @mutlesantisense

in an 1 ncrease in epithelial cell nmovenent within 12
compérsnt sanobe eyiHenily jeipehip the RissR Mc@ﬁﬁ?glﬁ qyegtang the enzyme only

e he . L& j ' : :

to theEetAN LT iR Thre ARALEANSE ARHRANARRCRITNE BRSberty in the design
of anfT®nB® RNAGt whRBUpdis with adtgétnEIRAGAE of Nintpdst el dtimbulate| dite-specific

novenment within 24 hours of adm nistering the | )
cleavagat 08 ¢he elargshppsdndort dargeted eiphibifory toé §QFB] Berpes simplex virus and

Ant.i sense c unds provi ded herein may be
Cﬁon’ﬁaﬂpwlgfg@eaﬁm&onj unction with a nethod that

prevenias nambeP Greasd] iplagit pARGdenie RN AL (Sirdids, satellite RNAs and
Ant i sense conpounds provi ded herein nma

. . . y be, : .
viruscadi)i mirsnssriptfrpm aclngrgies migachandrialaDNé Plagmidrand the animal hepatitis

inhibits str edema_associ at e i t i . a :
detta Rt Pdelan e SO F SaT o ARG 2B o ' dpsfgp!diiei! The reacions
requilOfdutrSMpHend PRFT 0dhe ABIflI@NEE FABRAL NS Ditesthldpait of the in vivo

herein may be adm nistered in conjunction with a L .
rollingwiretedme¢hanispe afi cepdicetion. hdihiess stfrplernadiNds pan he spbdivided into

srous B BB P SN TRRMRL N s s
Small"Bbbthek Nabe hest aasvdlyRbinbs aldtdsbuRrid viablefiratifed pladt viroid and

week "post - surgery. Antisense conpounds provided herein
virusoidyRBdsadf@mnilst bassl dfna cbajed neseorsiariistrictararenth gd copsgeved set of

modul ates cel |l diffegentiati on that nodifies. the .
e R B o 3 bR At g FRAALA 5 v comsn
The HARRIReadBiboRFm e W dsised 8£30 AudetidefCThOsimlichty 8f the hammerhead

nmet hod that Teduces cell proliferation. In certain

catalyeictstodiaie hasspadehié agopitke nbeice bnihe Wasiga of reasee/ingapozymes. Using
formation. l.n certain enpodi nents, the antisense
WatsiubBo et BUTBGSHE TPPURROHEOD e 5 TLLaiRaaD sy any tareet
RNAL h??@@&t%[%ﬁl% tsCAMPL UNELRESOTRE @Fc WILDEE 8RNPIBakE KirBially any UH
preferr enbodi nents, the anti sense conpound is used
sequeinte AWSEH Cvlatre Hnis N,OﬁoraA)semldJ:edaﬂgeiedpl antation procedure.
rpounora GBS FL RSN o Rkl s in e negatve
I iR RNAP hhd6deh 3érnRASBE meRpin' or lip.” Th
Sﬁamgggygfgkﬁgﬁgnéggafﬁgh?%§§éFtaineenbodinents?bﬁhzjImpmwlp E
hairpantibegmnee cleapo RINA issbdiatesdhedreyersibbmreastion thet genenajes 2", Y-cyclic
admnistered to regulate outer |ayer keratinisation.
phos R, RMGS - EHBHT IATRdn 1 PR ot P Bh oL B FRaR AR Rge also cleave
X i il g at hieedifi®ments for th
ot 5ENGDR RSB BTE ARG by 205 Stk hcdimensfor
hairpenboRiderGUCanithsdsavege ormpaingisnmedatalyarpsireammef thedg. The hairpin
. that increase the thickness of cornea tissue iﬁ a 1
ribozgiysjabsor catalyzes ¢ gation HeRFtoRapltiaughiit § are pdlenty s fpr cleavage
react@fs 1 ssue damage in corneal cells of a subject, or in

a nethod that results in the reduction of tissue o
damage Tlerehdvebeas smnemiue dpplicationse bodr memamethead and hairpin

. Subject, aor in a nethod perforped in association w.th
ribozgmob eachs fordaSeRCEAS SBFY B 61 PAATaH SURL Pt frbeisd g Cerlach
ig | if! t | 18; 334(6183):585-
s P LB, BRSO RS Uy 15 1598
91) tighit thebeaididickainto ataoe hay tegenby modifyingehoimss thaidese pair with right

i nduced lesigon, preferably in the 24 hr_to 48 hy, il
targep oRamemzags Fialpdamensiraissl that this hupsthephbormms ngfifhad potentia

theraﬁl&%tg:négi)liga%gﬁgﬂ d ﬁgccl})ﬁﬁldwfnlﬁﬂ WEeS Wiz @@?gﬁiﬁ ERAnKbitdindf viral

aser-induced l'esion, pre In the 24
hr to 72 hr post-surgery period, or in a nmethod that
inhibits stronmal edena assocjated with a site of a
| aser induced lesion in the 34 hr to 72 hr
post-surgery period, or in a nethod that reduces

Y T T - ~ A N a -~
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is glaucoma filtration surgery. In still other
enbodi nents, the ophthal mc procedure is keratopl asty.
w0 p00ses36ad N enbodi ments, the anti sense conmpounkiCDIB2004/004431
conposition is adm ni stered by |ocal or topica
gene @%E@sﬁ‘i'oﬁ tah@¥bdpPiRatid ushfy deflk Bn@ABREH fHRXpess b entdhtunaense
conpound or conposition is adm nistered by direct =
immuagpgifictsaty vius GV gag vibgiyoes (Reseazani A et @by krgyifiers in Bioscience T:a,
29 egaﬁﬁinents, the anti sense conmpound or conposition is
~363 istered by intraocular injection. In certain
enbodi 1R Rhsthet APe@NhicARHEEN CETROUAheRin &EPIBSRINtinOsIvesthe use of
adm ni stered before the surgical procedure is ]
catalyfierDNAse@r DNMAzEn¢sdi nSreathdNAe reapable o€ siiptspeeifigaly cleaving RNA

C oynd or conmpositjon is admnistered duri t .
targets 3\2‘8?. SF0 ;S‘F}Seg wa i r%VQ?‘ﬁ}Oﬂoﬁ-s Iqon‘\gl?cf‘ﬁb DA ' difymes ocour in
natureg”biﬂ% r@ﬁ&%gt gme!ﬁt tA B SKik WPRLRMTC104vaEO RO $pédifeltibsS have been

dmnistere I'n about 15 minutes before an _
identifipfit Th¢ most @monedyueed H-pe efaymes dinsktodheir BNApvipstrates via Watson-

.. hours after an ophthal m cprocedure i rfor . 1ln
Crlckclg\Sf Egaﬁm.(gt M Sl@rr%??&ﬂ"ra?ém §,Peay% ?hee&a% ﬁg@ﬁo ps flgg‘gﬁ élammerhead and
hairpi@%%lk,n&sulﬁgé :jrf' ON3E CAMPHMUIPRAtE QY I TS hefngh) MRAvage of the

stered for dayS or” even nonths. In certain )
targetf mRINVes resutiodi it destootipo and sha AN Azymessiecydn gnd redeave multiple

e SRR el b Lo pevat FL S S ) i
prope?éecsoﬁ%ﬁﬁlgqgé’fﬁ S L %r'@t}‘lelbﬁti@fﬁée ENA ok AbbREn&Ye, '

rncfuding but not Timted to corneal cells. The ‘agents
provi deftvhet eipplicationt udf ﬂ@}\mnym@eriseced;lowpbumdh;avmg?yen published
) i.ncrease the thjcknes f cornea tissue in.a sybject. .
includipg Be AR @Vﬁ%%ﬂlim, 3f\h%“ APRSCANEE RIBHRHBER o"%ji)éngﬁ%gee&em’ and
inhibitf?)gco(f Bfé%ibl? Bf ‘Mgtl;br/@tpﬁﬂﬁ{n SRR RatasR ibtic Ohronic myelogenous
reduci ng tissue damage or pronoting healing. For .
leukegdanphelyticHENAs cius b deliveosthawgesousty atd they admbe batkdboaermodified
. with a %ro,vvth factar, Cy@i ne, or the like, including
to in gyt TPt EXStPIiE dplayery NGRS aRPECC PGS GR,  VEGF,
BDGF, BiFno %F’asﬂe@{ Sﬁ 'EHengi‘esén@tiﬁ\relnﬁHAE,' B8 mduistionNof BB Eonstitutive
semaphorins.” Tn "anot her aspect, a pharnaceuti cal
conn&GTResd invelvel ahe usdof bligpriuckstidesdavigemagoiinabeckbaent fstructures.

opht hal m c surlger IS provided, ngg 6ghar maceut i cal
Summerbdift: pbh Welles - Dabh Pair oy 2036°9%r ¢ opi cal or
| ocal adm plgLr ablon of Gnd hﬁv&%ﬁapfth@ AAHINES tholynucleotides may be
conprising an antisense conpound present In ar amount
chem$ealllyintodified fndordeioleinharideehex psemico o miclasésamdrincrease the efficacy

connexin protein in cells associated w e eye of
of cetlfeatryy Fpe exampip.anixst badbone @B&%\ﬁfﬁf&“ﬂ%s @E%bgr%)(%}mng segments of
t.argeted t.0 at t 8 [ :
phosENSHEY s BoahATAREE gk HOLARRE" 102k BMELELSr mocitie

oligodEsiiRP el gsEbrmtiestides afiaySEQubdd. NDIBQs Bdve segneatst @fi phosphorothioate
enbodi nents, the antisense_conpounds are in, the

for
linkag$s andotthemasemgnis @4 lothey Mﬁqq @l,igquﬁlﬁ?qigqsnﬂlcg as methyllr)Tlosphonates,
har maceuti cal | bl.gypar i apehi, ¢ : :

oo RGP, P SRR P St St
phosiidre@ida¥éd t endr ans e 2vmundalikghl iafglogn and ub @@ methylribonucleotide

certai n enbodi nents, the pharnmaceutical conpositions \
methyiphosphonstes, avhighpl@e nen-ipniGr AN UYEHbFeSISBY f%p‘?ltcgqases or 2-O-
Ik aﬂrri rgstrat i.%n, including in a formsuitable for
alkylpRgoribanueleotiqet * adni nistration to the eye of a

subj ect Agli§ ka6wh ah Ahd tf BefcleoiiadisTeass-sugae combination. The base

conpositions and fornulations may be in the formof a
portigelof e nealensidecs narmalbf a beerqeselitsbases crherie@ Hefteiommar, classes of

not her ..aspect thods of. treat.in ) :
suc RIS BRES e BB e 5 SO, TG rd Riosies
conprising adm nistering an anti sense conpound to a
site proximal to a preexisting wound of the central
nervous systemin associati od¥w th a surgical
procedure perforned on a patient to treat said injury

o o o o
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conmpound is adm nistered to a site adjacent to a
spinal cord injury. In certain enbodi nents of the
woreiohosBeod he anti sense conpound is directed toPCDIBRONA/(04431
43 and is admnistered to regul ate epithelial basa
furthe® @ﬁdlucw A/plsdsphata Bebuglcovalbntlyl Iinkeend diosugainaiioRof ﬁle @bcleoside. For

the nmet hod, the antisense conpound pronotes wound
those h@alepﬁges thet ensludsi mp@m’@mnﬁsﬂtsslgm thenphasphate grouphean be linked to

eltheracﬁ%g ? %gw %%J,ﬂ o1n,§}j ?Liictgg’ 1{& L Iy Eg?ltn %oll%olﬁua%ﬁ%s Mthe phosphate

groupd e&fvﬁ&‘éﬁ? 5sleradfaeéirBhidébsides t@ebﬁealaﬁotﬁﬁbwlfﬁﬁﬁt & lifear polymeric
the nmethod, the injury to the central nervous system
compp@nch I@munathecr@mcﬁwq endy of s linear Folymesrisowiugamg garpbe fumiher joined

to forB)aa} flg.ﬁl{lar ﬂruf:{ég% Ilh%‘z’g\zt%t gp%ﬁq%gﬁrrséﬂug egs:grcg 'ggrhe%lﬁfg) %:f%rr@d Within the

oligofuciddide t Bruche, Stk NeHos iRt grdups GRE to@hﬂncﬁﬂ@ Qéﬂfeﬁeﬁ tt8 #f forming the
the nethod, the antisense conmpound is used in

mtemalsbomdabambom pfithg okigenyicteatide. npheparatal Bakage o€ bagkbene phRNA and
certai i ments of the nethod, the
DNAé?J?éatt)% p P%#%@B%a%?ocedure is associated with an
| pl antTHr fitikéRe tefp¥indd vastl ReRBEntandaMM flugé elifdificleotides
wound healing. In another aspect, antisense conpounds

contapmnm phalifed paddonen gr tes-nasyelninterniderside Hakagshs Phgonucleotides
asso wth a for th eat

2SR A TGS PSR TR Pnckbone nd

thoser{ﬁé’tr&f‘ﬁ&t hReS ﬂ[cﬁ.{)]%r@é/ hidgfin the HaskBorkn I8 AROEbHABALT this invention,
he agents are antisense conpounds up to 40

modlﬁed:loéxgbmscelsotld%lthaigdh ndiakavar @ phespletres atam ain theis internucleoside
nucl.ei ¢, aci d nol ecul e

bout | eobas
]megﬁggﬂ?ﬁﬁg gﬁ%ﬁﬂ%:%iﬁﬁﬁ%ﬁ%OHwaﬂ%H@ anti sense conpound

| nhi bi tf,d Qﬁls@fﬁér&ﬁtﬁio%ﬁd@%tﬁﬂﬁo&lﬁeﬂ”@h%oﬁ&ﬂl@ﬁd@ Mabkeonds useful in
in assoclation with a procedure to pronote the

this iregetien amaypninakueorfer fesamplee phospharethioatsss, schiral phosphorothioates,

oSS by R S g oo i

S h JIpkdrReRAPRosphinat
P hos%%éﬁ%ﬁclgaggﬁgct ed n@%ﬁ% R Kl%ﬁﬁzaa%fwllﬂq tﬁm pHosphinates,

phos;ﬂmmdxdmat mcludive éhamwnshosphmuudats argly amenoalkylphOSphoramldates

S AL PRI RS, 2SR, o
borarfo%ﬁ& g‘h@%g Ihtcxﬁﬂg nB "Begrl‘?rﬂé ed, 985-1inkBg aﬁ’aﬂ&%ss@ﬂ‘tﬁgse, and those having

S nay n1n|ste ed to a patient at nore
1nvertdd«’:1ﬂ>lé?rfty tvaierein a}ﬁa aljacmn‘pp@lﬂ;l afaducteosidermnito ateHnkeg i3kl to 5'-3' or 2'-5'
, d for tines per ods nont.hs, ears
to 5™ 3f t‘@\flopﬁ éalb"ﬂ%?“ifia‘%a t§ P‘%fhﬁﬁe Q%‘g?’”ﬂ’éﬁiﬁ ‘ilécbllqcﬁr‘dﬁ neur onal
| oss. &%re{sgédg ﬁ@ﬁ&l&%ﬂlﬁ%dQﬁat%%lﬁ@&% blﬁfélleotlde backbones that
conp03| i ons anti sense conpound IS
do ndtdngledes phespabrus easmh tiebanhade backbems dlsa srcoformed by skére chain alkyl
aci d nol ecul e encodi ng hunman .co neX|n 30 or ugﬁq loalivl
or cyeleakkyl ningernuglpeside 205 hAiRFH | BEHOa0RY ngfkyl or cycloalky
1nter1'uﬂ olg d%s lfn!ﬂ &XPEe S5k Oy Ofnofe hsqﬁ?t“ SN Gt PoAMB 37 heterocychc
%ﬁls associ at ed Wit he eye of a patient.
1ntenQd1'HiiS1d@h1&ﬂdﬁi§€£ utThes! includp abosei leavinge moppliodieo dimkages (formed in part

anti sense conpqund targeted to at | east ahqut 8 . .
fromfhe s8R pastion of 2 HIGEqosi %g) éélp{ga%lpa@gmrg:seﬁggg? nsgllfgmde and sulfone

£x a as HRNCE 1 and

T

thiofaiidcsgyh s ebavibonRy idlkinki t soithidirgx prieskbames;of salfimaan backbones;
connexin in association with a procedqure to pr

methyleacindpe sad anetbrlepeiyAmsainos backbones Fléﬁma@n%ndoﬁu@namlde backbones;
| t ed
amicB B RE: A PR BRI NETE, o B CHE o ARAG! Fits
another aspect, the-invention |ncludes phar maceut i cal
conposi tions conprising anti sense conpounds. one
enbodi ment, a pharnaceuti cal 3tonposition i s provided
for redu0|ng tlssue danage aSSOCIated mnth an

- 1. i "
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acid or gel, for exanple up to about 30% pluronic acid
i n phosphate buffered saline. Antisense conposition
woreysosaepr i se different anounts of pluronic acPaI/mB2004/004431
gel, including without Iimtation in anmounts up to
about  Foqpk lﬁ%}gé%'t Git &CédhtdniplABO THRAD @llgoﬁ'ud:ﬁdco@lﬂ@ Gnifticé @oth the sugar
up to about 10% pluronic acid in osphat e, buf f er ed
and tbqaintmuclaqzsldmhakagm i. p5othp lbaekbaene Oééhednmqieqmsspniataée replaced with

novelpg{%@;%;] %Sbgﬁelf F&’ts eHg ggﬂl}tﬁgg&l %OIS %Oon(gg%l{r%%n% %Fmrgﬂn%ce nucleic acid
targetaéangpduﬁdp oPhrh &l %an@ﬁé 6&n Alidnen oBBchueReotide aifétic Fftthas been
pl uronic acid in phosphate uffered sal i ne. The

showartoi kzomsexcelbenyourbeidizatiow ipdengriies: é rﬁffmyd 0 98 4 n@ptu@enuclelc acid

(PNASC g@g‘%ﬁ ?‘lé)%u?l n"g ggﬁgd&d’rarf}ﬁ’one Opﬁgleﬁtt&% 115 rgfélaced with an

amid€ B AMRRSDaBkBonR A JHRERMHr a8 @hﬂlﬂ%ﬂ%@@?&lﬁ@b@ck%@hé SThe nucleobases are
esters, or salts of such esters, or any other conmpound

retainefiaot arepomdatirectly st irliectly tocza mitsegerratorhs ef theiamgdeportion of the

vk Ry SRR 1 BB A5 s gt Sinc, 101,

254, [RPI-Ho@) L hereof . Accordingly, for exanple, the
di scl osure is also drawn to pharmaceutically
accept dol ensalaspectf dligenurleotides ‘aﬁhdyhamomtbl@aﬁqgsbadfbones and
sug cI ej,c,_ aci ds. t.i cal

. |
oligog pesmles PRI SPERB AP it RSB el -O~CH2 — ~CH-
2 N@L@@ pt@btﬁ-éé[khéwﬁfas b Ry gh{ét}@ﬁhﬂﬁo mrwm%cma D'CH2 --O--

salts that retain the desired biol ogical
N(CH)ECH2 y-,-0€HR he-NEH)+-NCCHPp+OHR ard add ﬁ@--N@fﬁ)& -CH2 --CH2 --

i R VSRR 565 foo )

cont prated. T at %i)t%}@/ﬁ%kﬁ)le&%ﬁ%%ﬁcle&ﬁﬁmhﬁﬁg @ orpholino and amide backbone

armaceut | ca ceptabl e salts 1 nclude but are not
structuucmareailsd)oomtampmécts formed with cations such as

sodi um_ po Si um anpmoni um sium calciu .
pol yam Iﬁe%noglﬁf PSRt idp r?f’ﬁtém&ﬁgeg‘gg?f ﬁli‘ed 311‘:3& ?E?lgon%lfmldes may
also ac%h&nf‘ddyht éfel tSﬁ‘f)é%&lE{E&j 5 n'lcg&‘i&an' Fordek&liple! AMigonucleotides
roc 0 ydro

exanpl e ric acid, romc acid, sulfurrc
compaiing on‘.&loﬁﬂﬁofoillomug alt thai 2 positiaisi GHarkdl Q-h,eS-I -j eeN-lkyl, O-alkyl-O-

salts forned w th organic , for_ exappl e,
alkylgOet iSc-> £&iNtalkendd) Pt Ogel Set, or?[ﬁ,aﬂg@yﬁ "Q@Fedn the alky ]E Fﬁr(%nﬁ and alkynyl
may %‘é' %bst%ﬁ ela' Gr fi stﬂ%’tﬁ'&a i Godeid! ’all%glb‘f()@.‘z Go 3@1@ alkehlr ifd alkynyl.

acCl ascor ic acid nzoic acid , tannic
Partlaﬂanliy peferrtd | are 20[(CH2x gD i (CHE; O(CHE)My dDOHAIQ(CER)2, ON(CH3)2,

O(CHDBN A HDm SacPRH A e SRS PAREChy CHOR, where o
and ?1041 qurﬁclt y 61& /L @the?'bgeﬂﬁqg% 8L§&1ucf’e%ﬂdééj)na§%ohﬁmse one of the

rom e enment al” "ani‘ons ori ne

follotirnities 2'giditioadCheo CT b@oﬁérl@qmlmbﬁﬁmedéswemlkjdeaikaryl aralkyl, O-
herei n may additi onal uIC%I or alternativel

alkany o -2selkol &b S GH3.OEH bty C.de b b, Gl S RHEPE05 tes, onvon,

d
P A e T B —
subs@@tddv silyil.0 i RNAE cleadiihg gdrotip, t Hirepdrive droaly, ot 11¢tefchBttor a group for

t hereof by the action of endogenous enzynes or other
1mpr@ﬁ@mtheaplsarmﬁ@planet@dﬁapqrnw any gligoarelpetificaPr a grQygy fgg tmproving the

phangg {}% o%rolp@ft gé hi Oe%t%ﬁgﬁc'le ?gg i %?162 ;sﬁlig\gltﬁattﬁ?l\l}gglavmg similar

propé€ie®r dipiefetred hﬂﬁlﬁ@tlbﬁ) deldes Z'Lrﬁétﬁdxyelmdﬂ@ (93 R4H1D CtI-H OCH,3 also
Gosselin published Dec. 9, 1993. Antisense conpoun

knovirags ZreOf-6¢-methaxeathyh anpMé}EM%amm eleal. Helivp Sdim; d’ﬁ?ta 1995, 78, 486-
504)V\1Ihr. (r:aPl o Hggxya %%&ggeirgﬁ}gar(&ﬁ%: hfig% %(yl} cﬁ?d%g azbldﬁnethylamlnooxyethoxy,

ers,
preservatives, surface active agents, neutral or
cationic lipids, lipid conplexes, |iposones,

penetration enhancers, carria® conmpounds and ot her
pharnaceutlcally acceptable carrlers or ex0|p|ents and

N a S .
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salts, chelating agents, surfactants and

non-surfactants (Lee et al., Critical Reviews in
wab@sapsot i c Drug Carrier Systens 1991, 8, 91-RORJIB2004/004431

Mur ani shi, Critical Reviews in Therapeutic Drug

ie., CO(CHSY SMNCRI. 199§mu§,, aldo 3&bwnQe 20DMIOE, and 2'-dimethylamino-
penetratl on enhancers from one or nore of these broad

ethoxyheyd2HOYAEYEL é.ci, ALt Qe H2 -\2r CBds-NEHY2 aci ds and
their erl tives whi
ot uad e fERaleidh Bl R BRRLLR M0 AR Rl @0
-CH3?C *zdamﬁ%pfo@biéy: fﬂzu@cmalcm | CHACINH2)s tagar Qcﬂa&bd (2'-F) Similar
i nol ei ¢ acCi nol enic acid, dicaprate, tricaprate,
modifieationd may @lsonlumm@d@ ra‘ho‘(hgr ptks1t1qgls op the ohgonucleot1de partlcularly the 3'

positign 8@%&: &Bézl?r_c{ngtglF gl ’}ég L%u%lgc{ﬁdﬁg)% IgQQa'pS? Z‘?f(é/ci bl?go%%cﬂotldes and the 5'

posman Q@ de EymATaR Gl OH@NT @lrggnﬁm&)tld%ﬁaﬁjaﬂw hawesugar mimetics such as
acyl chol i nes, nono- and di - syl)l/cerl des and

CYCIOWIS“’@’I@D@ inglldop of theepemidfinenessil segarher eof (i . e
ot oar at anhér ot o iEhensmMpled Bl g R Ebgse may also include

nuclea%‘éb Qéﬁeﬂ RIHRRI RPigUhé GridimglyCar Thasd" )l_ﬁlbii‘iﬁdﬁ'@loﬁg 94 sutRéifi®ions. As
2, NMuranishi, Critical Reviews in Therapeutic Dru

used @‘eml, emmﬁy(hﬁei‘r‘mrl 8@iral? nudleot@ises-amciude t]@q putiine bages agenine (A) and

l. 651- |
R B RS0 e o R IRE ins
nucle? e?ﬁ%ﬁﬁ@bﬂﬁ? sﬁ{théticpdrﬂ%aﬁﬂﬁ Iflﬁfet)ﬁé'b'eﬁl bhch a4 iﬁl@iﬂ?ﬁ:ytosme (5-me-C

Brunt on, Chapter n: Goodman & G I nman's
or mRW)asryduixymictal cB@sms, géntiiner bqq@uamthme QtamIE@rademne 6-methyl and

other Eﬁ@rgga n\gﬁiltvgg%f)’ a Gr a%guh%p&:ﬁpmm%i aéld ogkmqrsalkya\ ?g}arlyﬁgeﬁ of adenine
and @,ﬁﬂfd&etz' L i fBlclY 3t thcﬁﬁymfi‘l@t rﬁszﬁlﬁeeﬁéﬁﬁé Oﬁhﬁlﬂhﬁhﬂﬂein‘&l cytosine, 5-

he term "bile salt" I ncludes any of th
propymgt uraaillayldGQfMIneL Bepzoanrpah eytosinefandi thgmins, \ﬁglrac1h§psa\qc§,ourac1l) 4-

o o B S S pSRRhd SHEPaY c adnives

l | R6thyB &R iokher 5-substituted uracil
od 45 D Ry SLA,80L S AEOE) o Sonttted sl

and é}adssnm}dsaﬂl-maﬂnylgﬁhmhatarﬂg 7axgaakn5tl$dmmc | Bdezagbarting aed nbaizaadenine, 7-

limted to,_disodjumeth I ndlamnetetr acet ate
deazagppping  and t -fgazapqegineg UARNg, anc? ggfa%ﬁa]ademne Further

nucle%_@aéegxlll%ﬁcfe those 'H‘?MB%?& Siﬁll gyl ?ﬁte fid 5“6@‘7‘8@8" b€ Yisclosed in the

erivatives o agen | aureth-9 and N-am no
Concmy |Endﬁcﬂcbp&ta ves Pélymet aneﬂmet ovels Krgneeetings ) 990 epagas 858-859,

al Critical Reviews in Thera ti rrier
Kroselypéi{ze ihs Jakyo Wilsyas 095 theger mlgﬁg ygqgﬂ%h?t%ewgg@quﬂte Chemie,
u Buur
Intema?%@%dfgbr? 199 r@gﬁige ‘(21)1%@8%?@;@%@% b)?, Saéﬁlg@a?f'l % , Chapter 15,
AntiRg&R&ehal and Replidstachs 993 niagee285-36, Chosler, $i g alad;Lebleu B., ed.,
DNase i nhibitors. Surfactants include, exa

CRClygssu anPﬁ%lflyqf efer w%eobﬁ%ﬂswéwéﬂwla@afémg&ﬁ TR Caging dhe binding
afﬁn%? d<t)i,p ‘%/ 0 eg%r{ey%e:aﬁm%ﬁ%l‘rﬁgééh ﬁés@eﬁncﬁ&c%arf%ugr@ﬁtuted é)%lgmldlnes 6-

azapykBflilined agé NB2) N-6oddl Q&5 sfdbbllﬁtmmdipaﬁnesahnodammg Emmnopmpﬁademne 5-
as FC- 43 (Takahashi et al rm Phamacol

propmylurzelza ﬁ)promcny aytasinge t aﬂ%hﬂ%@?%f‘e SubSBFut@%arP&V‘é%een shown to

unsat i k | . Crook T. and
o RIS BT R 2L o0, 5, G5 T
Lebldd, IB.] 6@, Bﬁl@eﬁs&RbﬁéafEh&rrﬁpep{ilicau@rsuw%CIRICEPreﬁysBcBmsRaton pages

1991, age 92 and non-sterqidal anti-infl arrm:} %ﬂ%{’
276-29 wod azeupseady redereidchige SARSHILGADS ieHermeT A aghywhen combined

?Qggg t al., J. Pharm Pharmaco

Wﬁh?9§?¥ag§$%é§T§§%g : &%§%§ hereln “carrier conpound"
refers to a nucleic acid, or analog thereof, which is
inert (i.e., does not possess_biol ogi cal act|V|ty per

se) but is recognized as a ndtl ei ¢ acid by in vivo
processes that reduce t he bloavallablllty of a nucl ei c

.
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pharmaceutically acceptable carrier may be liquid or
solid and is selected wth the planned manner of
wW@evsns®0r ati on in mnd so as to provide for tPEI/1B2004/004431
desi red bul k, consistency, etc., when conbined with a
nucl ei tn agidthedndispdee Gt hir wampgissd s that thegi medification of the
pharmaceuti cal conposition. Typical pharmpaceutically | |
oligormcleefidespinsolyes ehesrisaliynbinlgiag to Hin oligauplsetidy pig @fmope moieties or

. bi ndi agents (e.d....pregelatinis: | Z ,
coio PSP 5 B REE SRR TB S MBI e of
oligorRceotide.f | Skl Moleied inclul@Gup e a0l liviitedr ts light Snoieties such as a
m crocrystalline cellulose, pectin, gelatin, calciu

cholesterof moisty hdtsinger ek rLy Rroe, N 4eadk $riallSa 4P8% $0¢ 65d-6556), cholic
. d hosghat e, et £) i Lubri . '

wia GYAERERE PREBNALE, MLE) Cobb L7000 8, Sy IDOReF R, .

hexyl S-8R{lioP@Ishoh#ah @t Ali, Arsd. BSIYAt AGad. MSulr 0981 @660306-309; Manoharan

vegetabl e oils, corn starch, pol7yet hyl ene gl ycol s,
et al..sBaiongn Wedz6hera, LelodP0m {6t 708t & tiochplesterel (fpharhauser et al,

(€:9: .S , Ly st arch .gl ycol at e .- :
e i i J9EA v, S5, 5PN, s pafindio, Bruneon residus
(SaisolIBelERORASELd OBMIPOQVi @ed, hEriail n-1may; Kalsinby enal | BEBS Lett. 1990,

contai n ot her adjunct conponents conventionally found .
259, BA7HB6r Saterthisadt donBishimniont993at7% Hi-$4), a phospholipid, e.g., di-

rt-established. ysage | evel f t
e BB e S BAFab UBL G TS R ple KA osphonat
(ManORR5ARE UL TaAIhkdroAtdt © 1098,636, B6S1-3664 Slsea &. 4., Nucl. Acids Res.
antipruritics, astringents, |ocal anesthetics or

1990,ait8j 37#T-BZ8Mnteopylyaminet or molyathytesat slyeelaskain i @fapoharan et al,

mat er i usef ul. j ' y fqrmul.ating.vario
Nucligaen & 1ot 1R Ponpocr obon QP e A fapgharan ctal,
TetraRetbn 881t dY695, 36! %ﬁt365@),%9§a1ﬁ1&[¥1 RORSEMAhia/@sl., Biochim. Biophys.
ant |1 oxi dants, opacifiers, thickening agents and

Acta 9086j 12641 229-Mf)evern euedecylamind o Siexylaminaertbenyl-oxycholesterol
. shaul d not. ungquly in fere w il ogi cal
mow@é&,’@ﬂ ieéélwgf %tl['l‘ﬁ%naé’B n er'o;lg%%g%’?l‘%ésl ions
provi deﬁllsge&ﬁﬁ&nplﬁ%ga_ﬁx‘é' e8s RE bheliBhiebties Wihith ke chimeric

ol i gonucl eotides are introduced into a patient, . ,
oligomudl¢cvidda| "Chispeic’s bgomykptdes ardyghiperasseiar the caripxtadrthis invention,

e oEhEh B, PRS0 55 bt B O e e gy o o
at leagpoﬁe Raddefd! afheSd Qﬂgbriukle%ﬁ&'%ut?ﬁicﬁlﬂ bodt¥iReut 1643t bAd eplion wherein

I Spersion systens i1nclude, b are not limted to, )
the oligaruoleotideisinodifierbsceasets confen uperpthe loligonuslestide pirsgased resistance to

G ST e e T -
nucleld il Al agaﬁfégélg?%ibﬂ ©f MM BHEQ e RldeURGIREACAQS dubStehte for enzymes

structure. rred col "ol dal di spérsion systemis )
capalile [if WialvingyRNA:DNposoRBSA RN hybiidss Byevayi of exanpe.cRNase H is a

spheres havi ng an_aqueou re surrou d ne, or o
cellufpppaiae briesy Bich CHAE U IVAITBTGE 81 RATGBINA fOgle Activation of

i i i | hdbet, GHER ally- enhancing th

Vo, {17 4 B0 s O, Ay GRE ST (RETRLS 1l WRE0, ety enhancing the
efficipadyy bflahehiclhthibityn bé gpne semesdion. a Cledvaganf it RNA target can be

isolated form It wll be understgod that the pr?%gct lei d
routingly Betestpd eby weel h clegrorhoresi rangd; | i e ABSSSHRY-c ASSRICIAfFed, gfuciele  act

i | J d -1hB&aRRl Qihe S8 the RNA
hybriglph Bk hot 8 (GOS0, BHE SR e g0t the
targetBYi@insofrb@ theuse utberants wldlsavpunelticadidsor m in which

case it_will generally, corirpris 90% e.Q0. a{) | east limited

about 9E®emEed, @ chyogrisr ligenwrdeqidat | 8ebYr 2 ynot limited to
" s A il iRt I | ROWMRUBRET 48Rn flanked
eepffR5 8 il (BEE BRI pSBond B RS FRARURP MR 4 el g flanke

treated). Preferably the antisense pol ynucl eoti des are

conmbi ned with a pharnmaceutically acceptable carrier or

di l uent to produce a phar nmac®lt i cal composi tion.

Suitable carriers and diluents include isotonic saline

s r o o . T B o —
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In one aspect, the oligonucleotides may require
site-specific delivery. They also require delivery
wW@®s/05380€xt ended period of tine. Wiile clearl BCT/IB2004/004431
delivery period will be dependent upon both the site
by twtrepldhs RvHidte ad MGl AquRAlehs td BadbothBdbGEHsRiE AL the gap. A
therapeutic effect which is desired, continuous
prefergrd ¢xpsiple P6p 2AMBbLISran @tgonmiqmdewmwludi o epntixd portlon (the "gap") of

the ofigOleleBlte %0 Rt SiuRlech? IBED el S PR sediyed of 2-

deoxﬁuﬁl@éﬂﬂ)ésatxvh‘ile th@IRAKIAE pitidhsAtIRNST ARE SUiGL" }ére modlﬁed to have
accept a abl e carrier or vehicle, particularly in

greatefr @ﬂhl@f far the tmtdﬂﬂbnn@lg@ulc @pt ezl unabilei toi sippert mudeasle ractivity (e.g.

ﬂuor ?-69%%{}10&% Ilgsab%t{;&ﬁ% é?eglisérp Jt!ggﬂu %otlé{qg %{r%s/%% htnalted to those

with fn%ﬁiﬂcﬁﬁ@nse&h tekigt, Rassd 51@4) lindlhd §11§Hhu@fégs1gésow Bhgonucleotldes
(using anti sense conmpounds targeted to connexin 43)

with modified foe¢khoa98e e.gkovitht iegionsbf dmsphmpﬂgoaam Bs eSr)a&d phosphodlester ®

- 0 BB A SV S DL PESETR) PARES OB chimens

1ncludEatv91B§§1erso" ALTRAGWN ih @ﬁe‘ A8 "KentidErs," %lt %5, oREORRIeotides with two
supposi tofi es, sprays, |'iqui ds and powder 3.

dlstm@owgmmm dnal prpfearcdesenplecal a vamgmey the 3 quetders of hevaligonucleotide
or 0| bas, keners and.the |ik be .

serveq o uhigiegr BRew HiRa I pisay Conab ol o dysanusleptidge whercas

the 3"15&{?01{@5\’ mBlFR4A\E sH@rf"Il Lfishlogoém%sﬂotﬁa‘i’/@ $rd 1 éi’ﬁﬁ'ilty for the target RNA

adm ni stration I nclude powders or granu
molesilks behm anablorto soppirt anslease awdivey (e.g., nﬁﬂwm&emu%’ -O-methoxyethyl-

capsul es, sachets or ta
SUbSUPFtS‘bo Pt W@e AGER dn gnp ggﬁp@lme@}nfﬁg. ilg%‘?‘“sc é %{élp Ripsent invention
contafdl £5'-O/m ('SBZE}%’EIEII RYober#eetnakt a3 ﬁ%ﬂﬁﬁﬁh&ﬁ H%hef ergar moiety of at

parentera m-ni'stration may |nc e ster| e aqueous
least sn¢ muclentidanhi s mendifidasion dmatimen shofvhetos incehiabaidoths affmdky of the
ot her. suitabl e addltlves In sone _cases it may re
ohgorewcr tigle & Hptargeb abd Bueease asmstaoe 1pf éli‘P @vgogleﬁleem%t%r@nﬁng to the

1nven’c15‘n Ct?fé ﬁfrﬁl d;flf‘of‘ﬂa@ Gliclb SRl stub fttﬁg BEgﬁiﬁ%le@udas may bear a
S | n or I NCrease t I cac
2'- O-meihakyaﬂnyl (e(g-l GHOA. CHR OSRIB) hﬁbénﬁnanctrhe @bgdmuclteb'@@dsnecnhprls1ng a

gi men" meant, t 0 enconpass therapeutic,_palli
PluralétﬁoOfp‘i“&féW1d§c%“|bEmFﬁoB%‘Ml& |ag%? O‘W@%ﬁ‘#ﬁl a%qdeﬁﬁaapn can have such a

modlﬁ% i p&‘r't GOHRO ﬁ%&l{e e e %%ﬂhlﬁ uhs ecﬂ (f(lle?tfdeb fand may be

mnlstr |on|s evvlthlnt
chiméritoslégannclebiidesr t AsiBo giong ok Sn dd@mndetntzleﬁ-rﬁethexyemyl anetlifications,
responsi veness of the disease state to be treated
ohgowdq@ufiﬁﬁec%@p% heripedifipations MAueh ﬁ”dlaflﬁf‘oﬁwé@s(sr%ﬁcwygotency or
t until a cure is effected or a
targeté?%ﬁ%iﬁr%%ksoggﬁﬁ @ él Sease state is achieved. Opti mal

d03| ng THeheekshemvetivndsocpbeideapelginiiclestides efor eeample, SDNA, RNA,
rug accunul ation in the body of the patient.

PNA péf@dﬁge) ot dingl oadapblerstrandechor @am gormexiar ickic agids (onexample,
in a %ocfei%gnl%%o&g&s{ﬂggco%&gﬁ q&{ﬁ!{ dée s 05139)8[’1 r%eh?)gl 1@{1@% a triple helix-

Sages nay vary I'ng on

contaP@igs e Yirgflex’ nelickdiclueitl. alriploneltd fRRnkdes resahdirC@hibition of connexin
general Ly be estimated based on EC50 s found to be

expregsiqrp by {pg expmple; Peevapiang wansaripiiop of Hienednngpigegese, thys reducing or

ehmu%l 1§§rc%me)ﬂgsa%%§ aﬂr Sn far ge B \)9135115[9/1 %nh%gkg ggl‘fth lB? a%@l particular

Wei g gi ven on ¢&"or

mecha¥a Q] i is BEIvEH Yhat ltnp‘le Aeliy paidihg RULPrIiGes MY bty of the2uble helix
years. Persons of ordinary skill in the art can easily

to opest syelentle fer ithe dinding &f palymerssisn dravaerarionnfastoas uete gegulatory

nce tinmes and concentrations of the drug in

]nde%ﬁ t?% %FUIdS or tissues. Follow ng successf ul
treat ment it may be desirable to have the patient
under go mai nt enance t her apy to prevent the recurrence
of the disease state, wherei3 the oligonucleotide is
adn1n|stered |n nalntenance doses ranglng fron10 01

. AN~ - o ' o o o
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ol i gonucl eotide with the connexin genes or nmRNA can
routinely be acconplished. Such provision may include

WE@pE§es6eonj ugati on, radi ol abel |ing or any otPE&r/1B2004/004431
sui tabl e detection systens. Kits for detecting the

pr esenchipglex aligenarl @ilymorotddsnareeynahiedifing the base-pairing rules
prepared. The oligaonucl eotides of this invention may
of tripledislip dommaaions (see, faiseampls, fhenpeleal., JTHSL Ehems 3637 15140 (1988);
hybri di 10 hibi.t ed-by. {190 ti.des Vb
res 3 £ 0SS SHLARC 010 RUOGORIGLER LGS TSR chon.

264: 17369 a1 F8Y);Bifobahét dl NSEiERRI2SAHEBOIDINY] 8% R¥ghSH AMBProde Natl. Acad.
) %ﬁgrem ated by persons of ordinary skill in the art.
Sci. Apl &3 \P58b KA hand ﬂiapomwlrbem\gﬁn ged/erigeng seewange.nTypically, the

iR R o IS HP S AL L Y nla 868 g o abous 25
1 &IVt 8t kdquend i

(i.e., fargr enanghdp dben 2, stabdx iplg belivadut pmald eneghadppengigron the mode of
. acaaaaaage .ttttacga t.at,cagcgaet tttctttcat, ta aa

delivils oo RRBAL G gtral0 5 el BB obbbTia b plepRaHED Jishs able to

form 98 tsedbn afifle ChéIB@ACIt Bnel 2mbe@intdnt,C 8ligorcRetiliésAhfe designed to bind

ctccaaggag ttcaatcact tggcgtgact tcactacttt 181 _
Spemﬁa@ltycma@greggkaw gegiens gf theaeemngxiggegection axamplecthe agpgnexin 5'-

lan CRENERG EReBRCAGR SUBPERELDt S0t  PUBYARRA, mtation sie, (Ror

examg[b? bekedA 01 0aRAG90Tdm HaOk&RESForORHSADALGR). 0BT ¢dVIG# of recent
61 tttcgttgta acact g&%;a acctggttgt gaaaatgtct

therapmttigtagsiancgs gsimgtitiplss 1 sest @eceicalt, gn thhge end Cgrr, 1994, Molecular

ggt cctgcag, at catatt t gt.acc, c cttg 481, . .
and ERGRIGEE iR e R BE LS R KT AR Binipsland e ol
1997 920 ABHA cadf 1 SeRavs Lop884.1 gcccaaac tgatggtgtc

aat gt lg_jlgaca tgcacttgaa gcagattgag 601 ataaagaagt .

t caagbaquesentinvgaignglse grggtesaybozyges ase i Jonggubitign to connexin

. 661, ctgcgaacct,.acatcatc atcctcttc.aagtctatct .
activiy. o 16, A560 Tovs bt Gof Gpedibaly cfeauf uf izet b Zppxin mRNA. Usetul
riboznbs BALEIHpRQ! DAL §1e@GAA b YEARPATRSIBMEREry/BLthe connexin mRNA
gcccacatc aggtggactg tttcctctct cgccccacgg "agaaaaccat

and aantheatngmesrdiby one aff gkidlgen tlypgbagiscef theggingexioohRNA sequence. It is

{t ta. tcatt t,gttctatgtt 901 ttctt . .
contefplatect Bt Tibozyet Preyed JeiinARKLea 0t PARE hiegisttisgtof group |
intror® Sho S EE,aBz@%‘c%(ﬂgg}?% 3R el @is90ohd §thedaFARmmerhead ribozymes

atgcttattt caatggctgc 1021 tcctcaccaa ccgctcccct
(Edgingtoge Biosdchnvloge £0:266 ¢1998))acaagct ggttact ggc gacagaaaca

attcttett CG aattac acaaggaa caagt gaqgca t t
aat t E%v%e&agéa@t‘amet gy fé@a@/ g%é&%%g as @%cgﬁﬁfand GUC.
Short IBRAL cﬁfg%ﬁﬁclg‘g‘t@cﬂes e 95 hd Lo IRfohhEESt & 3h 1re s%oar%ding to the

cagaattcta aaaaactagc tgctggacat gaattacagc cCactagc
regioh @f tgatacgey cayrsnt faeaogoaiaythe alcavag sigt gpadhel3aliated for secondary

agcagcagac ctcggcctga tgacctggag atctagatac aggcttgaaa . ..,
Strm@?aitfg% {thet S8 Eader fﬁﬂgt ﬁg@&gﬁgao Y @&Far%?egt ééﬂga%tabﬂﬂy of
e A Eagney LB gangaca TAaE o AP rRg e Bl AT 20BAkRion with
complghdntay tofigomedécgidas ggng gbagrlegsgplotgtigndsyss, ey hyatsaagdor in virro

.. gaggtgcatg ttggtattta aagtagtgga ttcaaagaac ttagattata

rlboz}i‘&% gg‘g‘ﬁ tif 38%958%1%9@@%131 S&?%é%&?ﬁ@%“ﬁéd@@&@tlﬁhet #t-ccccgea

aaca t : t .

Gac sagier b ARMIAEY fo aia Ahe. Sl BRI A 2PN AR 5B riboyme
functichsatiabd t@mbingd dcatiapletoligotrldotide C MaagaatbokPdes can comprise one

aagacagagg attgtcctta g_gt ccctgcet aaaacattcc attgttaaa

or mqrg ¢4 pucigpidey snggds i

g dinkpgestbatiyecd Rugolides andescribed above in
conjuggtg%{ fzﬁﬂ*tﬁ’e QARG t%gc&‘ﬂﬁs%gf{,%%{asgn{e:o@%gglg%%gid%L Blos Rk hbrein,

caga Caaggcccac aga
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tttgcaaata cgtatattct ttttccatcc acttgcacaa tatcattacc
atcacttttt2041 catcattcct cagctactac tcacattcat

WO e@anspgda t ct gt aaacat ttttaagaca 2 gttgggat gt PCT/IB2004/004431
cacttaacat U UU U t gagctaaag t cagggaatc aagccat gct

2161 t apeapick@R BAGHIACIER ptAi@s Op M fucOdTASOLEdE] for inhibition of
ttttgtttgt catgtattgg 2221 tacaagcaga t acagt at aa

conneyen @eldwEbaky m@ﬁ@és sugnasRbtantegerenca(BNGgt §his 228 Dther techniques of

aatttga ac tha gattttt caat a
gene sfREEODR I kgl bEDGH . Atediseadt o B huig  fota th science
288: 1470114dq2 {(2EU03.aRAIA dpktdidsCiicd bsAddschi ?ﬁéﬁa@ @dvat and is sec%uence specific.
tatggatact ggttttgtta attat attc tttattttct ctoctt

The proeess comgrisestingodistipnat GNA mﬂlanﬁgeé@a fullyadaublestranded character, or

SRINEEC R0 S AN R KT O —

t t a0 AaaRI@ited b ?tf@&aegfal 99 @t%&éﬁN@tQSWﬁﬁ%ﬁﬂﬁ%ﬁ}t ¢dnprise one
cagtaactgg 2641 tattcttg ttttcctact taatacacag

or m@mﬂlﬁn@g@t‘ép@mqu@ﬂtmbonatlbam@agﬂe dbie-steapdad srudture may be formed

by a g R a0 g o R0 Rt sy BN AcHrands. ) The RNA
may iit@idel AbditicARAS t8leither A8 ThobfIRR2ERaRbadkbBRE @thﬁet nucleosides. RNA

ctccaaatgc cttttttaaa actcatcaca gaagat t ggt
dupleyal@amatymt gayaby nitipdedheititet instletor ptitsgleahg celt. gt c ag ctacata

T A T T e ot
cleav@@%%l@%ﬁﬁﬁdetd%tlﬁcﬁfoc‘sﬂoﬂﬁ gﬁiteﬂttsgtfhg ﬁbgﬁﬁg&%%}gfehﬁmsta%&lated with

caataaagtt ttaatttagt ataaacat //
these( R@@ts}lc‘)vhlm)m tGBUSDehi¥icoii 05wl H3a8nppmeRtady MRIeAs i Rkpecifically

w0 N 0D P b ABFA g cmesin o
t
s ERROCY ORI QURIPCRS ol HATRRLS SHSRRAPGR o o

expressiph gd tthyxe borgxgggagg@@g: gnd 24 1@3@9&@ gamgpxirg agfoaiyc gﬁddl‘uonally, an RNA

Polyh R g € CEge g AT FUE cLuE SoBREBE e A dgepens. which

expofid 28§ gifctr&sgsdfﬂie CAgal i3 Flind gg 3 C‘%%ﬁ‘ (glg%eﬂﬁl%céfths gene suppression

atctacctgg gccacgtgct “gcaca cat ggaag
pathwayasghaigdkneiga daagyinigdggayyedhs what g’amgaglaa@bgiﬁge: gee-silencing
361 a ccccaagg agccaccgca ggacaatccc tcgtcgcgg
effec‘gd@gy: g %tglemg@'tsaq) g e@@a@mcw @%qng’qg@lsmltted through the

gemqﬁl%qggg\g}aq gﬁé}g@&gtca tcttcaagac gctgttcgag 481
gggcttca tcgccggcca gtactttctg tacggcttcg agct gaagcc

gct ct aCIﬁgOnéSéthpéog,C@mdgubleggﬁlmeﬂgaﬁmaad@eg@ﬁr@ gene specific post
gactgcttca tctccaggcc. _cacgga 601 accatcttca

transgiiplicek dlencige shyednehRHE Y Yf@t he Begt @fsﬂ@@tm@afa%s Bl (sIRNA).
The %@él JFagat gérﬁ?a? REEY ggﬁ%é%hg ?sa t&) %&Qﬁﬁg%ﬁ?ﬂons including the
t'gaccagccg cctcggccc gacg ccg aggccccgce

nons YR aadi] gRriaee ceghaniont @cmammahag ekli€ ag@val&il in response to long
¢ccgcccgcece Ccatc gttCCC&CCC t act at gcgc acacc ct

gc
dsRINyt arcdecyles gGg 1 Estghye g érglu@@m frreptesisdycthe geRiVA-dependent protein
kinasg c(gf((kgc KAAn&TGHD %@%ﬁo ﬁ{)ﬁ‘c}g@ 2?8(? JEGEY 9@0 C1gxdvalnces 1n the field
agygcgcgcecgg aaagggccag ccg aagc dcaacgg ‘tcaccacc
have Yedn aiage gt ha dengagieapahat golietadepleRgaTIICaleotide RNAs could
agcggcagcc Ccé@%gcgct c 1021 aaggcttacc cggcagcgtc
medigts cgrae sgecfie t Hymeanuegdise glla gvitheyt inveking suses aghiyial defense
mech%ﬁlgél[g gﬁfbgﬂmgg c499 C%‘?plgfeg %?%f—tnggl ét%:et 599 A9 RIIK ﬁggrference in
gagg ggagcgccct™ ggcagggacc cccygagy agg aggagcaggc
cultufdt g aematen 062, M@@CZD@Q A4 TIPRICATR) CapBaad! @ el.CProc Natl Acad Sci

ctc acc _ca cagcaaggcc 1261 agcagggcca
2001 ggggg%@ggw ggﬂwé yaggaereasingly being tragpgnized as powerful tools for

gene-specific modulation.
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[/ Human Cx 37, a4 (SEQ ID NO 14) LOCUS NM 002060 1601
bp nRNA [inear PRI 26- OCT-2004 DEFI NI TION Honp sapi ens
w@apsjpsased i on protein, alpha 4, 37kDa (connexiPCBIB2004/004431

(&A4), nRNA. 1 ctccggccat cgtccccacc tccacctggg

;: cg f&@ M&i&tgf &g{égg arRNyiadasl e 1@ ge Caogp gvf gekatalg pgas-silencing
cctggagaa gttgctggac caggtccgag agcactcgac, 12 .
mechanismyy SAGEHE MAYaLARGHR hl@cg*@@g@ SOTEOREHY &7 W@l%fgg}& feppipal effector
tcct cct 181 a :
T e

mechARGH tuSéOf telalv@BCIOAG M RINA Cigigsert evhiciCisgradesseddnit thetoglglar enzyme
301 gctgcagttc ctcttcgtca gcacacccac cctggtctac

gLCe
Dicer dntggsfeetatigt example.abet n@dlmgfctﬁ@g%ﬂca%rng%la@t&b?c@fé@m& referred to as
. gggcagaa g g t .
sENAS2IBE AR BPIB-0RE00- A AranRRg) MBSt RNA S lagorporaced
into aaﬁﬁﬂti:-%)ﬁﬂﬁh HhblSrEsddad RO GaRictdsilgwaigd cagpx (RISC), where it
agcactgatg ggcacct atg t cgccagttgt 541 gctctgcaag

servesa%st yeede fay cadojielpgbitic clesvegaelife mRNAGYERe Mithi Bedyeetpite. This
accat 1 gt

BN R R G

organfERC R A HEpcAAsHE FNCA oy FhdeGMc0@s et tipgmoeaed guidd siRNA as a primer,

ctccctggtg cttaacctge tggagttggt gcacctgetg tgtcgctgec .
generatomynotydsRNA Trogé thyalgtagt avivgly sersepiciubh ahe JHegs substrate, generating

C Cccc icacct.cct. accctta, .84 .
more SEERF G P ERRE MG R RRa o R AR REH Ry g o 0 i
defenSOheOBGRLARAMnIHIICt Ct cat  ccagt gagca gaact gggcc

aacctgacca cagaggagag 961 gctggcgtct tccaggcccc

ct ct ct tAcdesggbathercioc thecsiBAyamay eusishabive sawgate, annealed single

ccC tcgt cccagcaggt ctgecttet agecagt tat [ "

avandly G 59 6 0heni RRSRRTim S0 5575 vBORRERN, et BTRRE cvo >~
nucle 9GRS IGE GRPaitdic GO Chlefifand ) 4 M HeaOARERC tie §IBORYAGH I in the form of a

~actgggctgg ggaagcagat gcttgctggc catggagcct cattgcaagt
singld giemdbomadien acfetreditpors a:shoctdtagpggRNécéng@gc Tapical d?élg pot always,

cctctcca tt ct gagcacag acagt cagca,.t at
the g SHAYC LT AR B GGSTTED CORRATT It Sols SPRe rRhér strand of
he siAhR&BPagga acccagagcc aacttacccc aacctcaccc tatggaacag
tcacctgtgc gcaggttgtc ctcaaaccct ctcctcacag 1441

??aaaggngmammaﬁamgmﬂg binggdtRI84e (vsuadfat grgatar ¢hayadfgaugteotides in
enetb e ool SRR Sl BB £ A 308 ittt

smof S GRTTE Ay ST B dow 19,560 Dhnin o

translafieDGE- 20N 4asDEfobhl RINN ddgrasiatiapi eHowgegs, jshorteri siRNAs exogenously

] rotein, alpha 5, 4CK connexin 40 Al

introqucge e ppsm tengatls have _repfrt@é g)algg%@s((:tge] lllgé\‘éf(‘:rga p?t&way.
gagaagapQc AIQAA9AA5ShsE IPARAAY G  3%893RI YR ARD! £6@9@Hdogenous
aggaggaaaa gaagcagaag ttftggcatc tgttccctgg ctgtgccaag

micrdRRIAR daghgadrd cgsagedardless ofj rantitial cfonh ggiRjdangnd microRNAs) or
proce{sgigg %2&1{%{%, eg%ugq {arg{tg{e%o% g%qn%tbl?%%{ct anggg@tggtilgcggl gz}(_{nucleotide antisense
RI\IAgcﬁEltqgg{néBfCete%&&?glgg&?s th IRIMRIEL wvif alrb L GORIEN QEHALACHA eneral, the

tcagcc ctagaatg tctgctacga ccaggctttc
effecE 6CMiARERs dedicen gIRNA S huad) girgpt tsife 36 vaayg fbmadlniost none to complete

abrogtagi%;. %@gg C‘gyg %(grcrtgé%g@ ta'lgg 8&32{%%&3]&5%@8%%2}&5385 ag&%’t i%t 41 least one
case,g)%ﬂﬁ?ggg%fo ¢E089% !ng{l‘le\E/% 188 iRh BRIl 36 GE8Ghl, siRNA with target

gcagagaag ~gcagaac gct ggga ggaagggaat
mismatches designed to mimic a prototypical microRNA-target interaction can mediate

varying degrees of translational repression, depending on both the specific interaction and the

number of target sites in the mRNA. RNAI can be activated by either exogenous delivery of
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541 ggaaggattg ccctccaggg cactctgctc aacacctatg
tgtgcagcat cctgatccgc60l accaccat gg aggtgggctt

W@ 205053300 C cagtacttca tctacggaat cttcctgacc 6BAT/IB2004/004431
accctgcatg tctgccgcag gagtccctgt ccccacccgg tcaactgtta

preforatHdAi RNAG Br (2lpr6M6REBARATxPRAAbA bE RN drGhRNAS.
atgctggctg tggctgcact gtccctcctc 781 cttagcctgg

, g
ct gaactShpy intetferingBYAst(sifakybeagdet damicsdly spnthesizagh @ ggnerated by

DNAB AT SR0TEE dheate8b s et as daes sk RE T S haimin (GHRNAS
that al2&dieRAY Prédesdada Forth SRNA QGUBT @NAPiddidon @audy A, Hannon G:
aat cccttca gcaataatat ggcctcccaa caaaacacag acaacct

ggt
Stable suppyagiona ! gene geyesiondyRydaimmamealipgsghs JuraNehdeed Sci U S

4 0B BRI TS R SEE L G
PO AL s g, i, O o
SRR IR T T

N T e e
effectPedBlaldss hr hE GSRLGHLG L FRSARG LA nASIIRRDE GF bedCaPRdstivf!

cat gaadacag ggtagaggga aagaagggaa gcatggcaaa agctggcctg
1501 gdEmgadiganuadedidesygeat ayazicgulanes twitht ttisciavention may be

CCT e e
Equi%&ﬁ?&%@ﬁ‘ sPfRA At Qa b?%g@éi‘ﬁt\leﬁgo@%%ﬁtirgﬂﬂ a#t AdydBéiSmeans for

ttgtctcc atggaccatt cctcggagta gtggtgagat ggccttgggt
such kpnthedid ggy dlFel be temptloytic tlee hath@csynigsisceft thaazlmggucleotides is well

oL LR L CSL B G st Reaae 8 CELL BB oo
such é% b {)Ig%sgﬁo%ﬂﬂ&ﬂés%c?-aa H:01 19a1k SEAULhY  deritBITRS]! Behaing 2'-O-

gag t gtacacacaa actctactgg aattcctgcc aacatctgtc
meth@getiyd oigenicixotititsa@®datihf B.adlietw a@hingatiatm bS5, 781 48e$4)c It is also
ctttctccet tggectgttca cccageccatt 2041 ccgtgaa -
well kpown dap Hgulat debpigusy a8 cctogtr{lergkaﬁx AR gackified gidites and
- TGt 998k cdin, GEAGRAEYE psoralen-modified
cons 1 EARF 1) BER5! SRB0EATH, PUOR o HERIRAGE palon modi
amidtéd SdgeaCRG aadiabit thom GidgR geagh, SgdamalVagdo 3p@hesize fluorescently
aat ggagaga aaacactgga aaactattit cccctcctat ttacttcctt
labeledy @tg@é’l@g%i arxgher sapibeated gliauussatitely gt gt gat gac
Metidd tat ggag gcccccagat ctctctctcc 2341 tggaggcettt
agCaggggca aggaaat agt aggggaat ct ccagctctct tggcagggcc
2401 t thaidotlsraspagche agagntivht includegmetiods atfagdating a subject (e.g.
. cccctaatga gactgccaag 2461 tgggggct gt  agaaaagcct
patientydut pémBYStelRE ARIGHE EOBBOWIIEL that YURICH g Oospally, these methods

o] R, LB L G SRR P9 0T BB i
with hb8ikabprobiies, ifeRAling it ndBHikéd ROSMtHNENid\brdtddrdsonmo
sapi ens gap junction protein, alpha 7, 45kDa (connexin

- 45) ( GTR® mefhrimayicompyigt o5 guamgbler admigisteringpicanyisgnse compound

£t t t ; .
o RS SRS AT D AL G360 comri
protedPRL he ake lor &l baRURt@MtGL dBgEasR of thetsgbjgca While dgiagesferred that

gccgggetgt 181 gagaatgtct gttatgatgc gtttgcacct i
the expressiert af humairepmesingrefgings ieibideds it1is gpvigioned gigt other proteins may

t { t gt gat t CC .. .
o SR 10 0 Ay 0 S5
antis&:8 38mpeindist Wik ifhegcthd edpregiapaliamtarscongedad. ct

aagaaacg gaggaggaca acgaagagga tcct at gat .
99449 In (gzger’gcgairslJ gem Sc;’)diments, gche %pl?tgalmic proceguregis an ophthalmic surgery,

»

including but not limited to an excimer laser photorefractive keratectomy, a cataract extraction,
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421 tatccagaga tggagttaga aagtgat aag gaaaat aaag

agcagagcca acccaaacct 481 aagcat gatg gccgacgacg
wQaaosospgo@a gat gggct ca t gaaaat cta t gt gct gcag54RCT/IB2004/004431

ttgctggcaa ggaccgtgtt tgaggtgggt tttctgatag ggcagtattt

cornehCraiisplaafCa S EeryiteocRagtCeracenghtfatial kehah@ande glaucoma filtration
agacttcctt gtcctcataa gatagactgc 661 tttatttcta

surgegaacksanioplastiaan axdmet laseicpicterefactivedicsatactony: gromealgignsplant, a

72 . J . . .
areh ST ERREIL S vl s
memBldAAEtaigadptagtimoand gingtddadtdidod, eebdul&aslbstB4lrgery, a lid tumour

. t ggaat acacC cqt ct gCt CC ccct gct at aa_cat t gct g t _caaacca?a .
excistopadatesongrgtive tiuk precgdies tior cengengial tabagunalijics, an ectropian and

L. . {
T N R e —
gagat C g¢ @arthid datodffehtd aaEdch GO mESAES pivideda@eit hRGdehinistered

t caccaaaac aaccctcatg gtccccggga gaagaaggcc aaagt ggggt
by lasehaadopiggl gtiminisieativn. 1 Atisense aeqrgeaidytpigeidedtherein can also be

.a a aagaact ct. ctggattta [/ Human Cx 50, a8

admi RN CLD R TR G o8 iRy Wisgl T near PR
26- OCT- 204 nJEEI M Iun@ prigi8eds BéteNsand B alitiEétbRA to a subject at a
protein, alpha 8,~ 5CkDa (connexin SO)QéGJAS), mMRNA. 1

predetgymineclatime. igngaamplagelativa tathe: formatian glgyaandtsueh agythat occurs in

t ggt tga 6 aaat gggc ctqggagttt cct aac
o opf B cnt ok oaoral canterpity SRRRRE sompounds can be
admiSRGtLIBEGE af JPEABERIE rdde§@t ¢ péforM@al ikinGah dphiHalfie ¢ctedure, or
181 gccgcagagt tcgtgtgggg ggat gagcaa tccgacttc .
after tytoghthalnzic prowegdumgdolr examplyg entirensegeonzpaynds gy pe administered to a
. cgacgaggcc, tttcccatct cccacattc t ct tg 301
subjeg GRBGITELSS OF g oF ErLaoneE it SRnBEuY Boacat ausionesd
00t gcachagerdfd GLESEIAEIHIaR GARIARE CFARAIRCHEministered after an
gacgaggagc tgggccagca ggcggggact 421 aacggcggcc

cphigEAHegYee hybgieass BAdeuougue SuautsemggorIouah juinisired
BTy T ———
typic%gg GREGE aBodt! £ GbotsaS0thd BphfaGaR! posddirst &t Githlabout 1 hour of an

ccgctgca geccggtggec ctgeccccaat gtggtggact %gttcgtgtc o
ophttebiggc poaedyré 6 1A jagatiedc ca entistoszt conpantcaey tbe gadministered within

, tectat I, ctgtgt { gttcct (21 t .
i LB LGS Lo 1Ol pO00 e
ophthaBhicIRBEAREE C A kBOd %ﬂﬁ)%uﬁ&écﬁlgﬁ‘%%abet §G&BIGEAEd after 4 hours of an

ccattgctgt ctcctccatc 841 cagaaagcca agggct atca
ophtlgdihicgiragalaregaagagaaaa tcgtttccca ctatttcccc 901

cast cagniioRist tRg g CETELALI EEN BELRYRE D6 sdministered i
a me@?dﬂ"sttgt St $HARC Eﬁﬁﬁ&%riﬂ?.a 9RCiRElTerhBodintehilst 664 868he others provided

ctcaggt ggg ggcacadgaa grggagggcg aggggccgec tgcagaggag
herei 0 8itisgasg cagpamds cga duiigdly atsigstyedhoveagdargye ggriods of time, for

agaggct gac cacggaggag 1141 caggagaagg tggccgtgcc ..
exa @wgﬁg‘ﬁgcowﬁgq% gaWedec BWgHEt O Q&%ﬁiﬁ%grg aj}g(ﬁm be administered

AR ASERIGERSA L EAORRAR, O BLEACSRS, SOOGIR A o o

eye. gat gat gcca gacccctgag caggctaagc 1321 aaagccagca
ccgagcca t cagacgat ctaaccgtat ga // Humgn .36, . . .
gg, ggg(/sg%e%w;mn%andﬁwsiem _erﬁz@%@@ b gy stprgn conjunction with
| i R T 3R §Rfuding in methods that
o ey R SER0R G AT G e g inmecods
are ggagaggeated ofithgaaosshthalgit peagdaeg@adt e actladdgainc gddeh antisense

atcctgtt gactgtggt tgatcttcc atcctcat tgtggccatt
comlgo%nds areg adm?niste?edg?n %ss%ci%tion with a%gophthalm?c progce |Jgre (ae.g. surgery).

Antisense compounds provided herein may be administered in conjunction with a method that
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121 gtgggggaga cggtgtacga tgatgagcag accatgtttg
t gt gcaacac cctgcagccc 181 ggctgtaacc aggcctgcta

WO gEsospgerc ttccccatct cccacatacg ttact gggtc ZEAT/IB2004/004431
ttccagatca taatggtgtg tacccccagt ctttgcttca tcacctactc

promét8é BGHAE a8 prtdnts CEARCRANE e, A Ga@RSE th clBakariatdd with the corea of
acagtcttcc tagccctgga cagagacccc 361 cctgagtcca

the subieg ey eonncelgsdlgladotisapsy ee RIS BEAitcgdictyn gt cuerdeyisiered in
. 421 at a ttgcaaaa tqc: tgc
conuifionianeAreig R AR kAR BRriirhthe AhbrThORED: o0
tt gttt agAdedkicongpoand frovaéLEaca BHCH £BGIAistd?dd in conjunction with
ctacgcactg catcaaaatc caagctcaga aggcaggaag gcatct ccqg .
a method thed ceducessharing imdegye togtatsa}b]ga@ fitense gefaBounds provided herein
1661 t . .
éitth t mo&@étgggqéer@ellularlt}/ S:j1s3001a’£ed

att ttcc,tgatt .ca _at.atttt,.c
may b5 ?jﬁ‘gg@%&ﬁ%d H??‘ﬁ'ﬂ%%égﬁ “{1@} %g’c?ihé) ccec aaggagg
with fhdfisoBla st difib@nti S CASUGReB-Aih 430330 a MskHindutdClesion, preferably in

tagtgttcat gtttgctgta 781 agtggcatct gtgttgtgct i
the 2dabictt g§chr pastevrgeac periodt gggmegsgggmag@tﬂscpwxgled herein may be

.aagct.ggct g. t a c tc caa aaat caa tctat
SRR SRS AU B 00, b v
haze /g%@ig%c&lﬁh AWIRCHL WRerindh8LiCledibn Opreletaldly it tBNDY M tt@ 72 hr post-

Human Cx 59/58, a O (SEQ D NO 19) LOCUS NM 030772
surgefy0 Odridsh ARMNgenise rempoRRls PPvidsT herin npEFerdmioistesodin conjunction

... sapi en p_junction protein alpha.1Q, 59kDa (GIALO), . ..
wits e B pbAnes LB oo B e SRR L RO s
compREAGANE0RAEd Belehi] Bh§ bE aminifdaaRcaFanGRRARRAGRthod that results in
aaaaacccca cagctatcta gggaaaaagt aaagcaacca 121 .
an impeasatingepthgligacell anavegtentitveithin t 12 hourst afy gdminigfering g antisense
aaat agtgct 181 cccttgagaa tggaagaatt tatctgcct. .
COmpOpIL ttgggiegeffegé);t @ggglaaj 'aaﬁ‘g’%éﬂge 299?13%‘3@? ggg¥1§ed herein may be
admigig%?édgﬂgggrgﬁﬁétﬁgﬁ%&t aCabthegagat rA6kS G0 R0 theamdd tlif agithelial cell

ccactccacc atgattggaa agatctggct caccatcctg -
movenienatathirt 24 haias gf atlginigedng te gyysegsacgupgurdgadle eye of the subject.

T TR T T RET R T e
preve?lt?scérF Actdbe AP drhACL IO dkitg t IGREMH G & ohipolhd Blovided herein may be

caccatcc ctggtctaca tgggccatgc 541 attgtaccga . )
admigisgeghigconjuhttiaggithganghytharabiyitasiyaaagriena agockdagayith a site of

o lestAgath 5 Aglaliage (00174 G RpRR§oY O ang i tisense compounds

o RS YRS Ao A AR o SEALS S 84 s, it

hypetplgiamabt a4 fir ¢ce U2 thr posttsugpay. t Actisdns¢ agapeayls tprovided herein may be
atttaagtgc, catggccacc cgtgtcca 841 t at apt cga .

admipigterqd g oni @s%%%ﬁ&ms%ag% sy IBY?@@SS]?SH%&@Y%"WJO 1 week

tct . t . . . . .

pos S0, LR ARE CoRpbPAL! Rkl HEH ABA0EBhhRIRRR in conpncion v

a mef@dghaanddulstaagdlt diffegemiatgatnahmdifiegdhd exicaellglenmataagAntisense
gcaaaacaaa at gtagccaa ataccagagc¢ acatctgcaa, attcactgaa

comppugat pravidedtherejs deat be admisiged in @?I%Jalgqt%a‘é{lﬂéég‘%?%\é%‘g 312:“ reduces

Sﬁfé}agi%ﬁgt 1141 gtaccctagt ttaaattcat cttctgtatt

cdgCccaaat cctgacaatc atagtgtaaa tgatgagaaa tgcattttgg

at gaac amosriaicégbedineniscthaaihgsgae tompoanihddcrdaagy wat fignation. In

tgtagtcatt ttcaacacat cagttcaaac aataacaaag géact cata

certaiggmbariments 1 the AnBseAseRMRANd refcanidlamgationt dysertain embodiments,

oo PRRIBESOP-BHFIEORES FOREVAANTE SRl tnts e,
antis@ie Abepeded a0isedds ascRACAH 4 surpieal ingslasgtiat pactdegaln certain

1501 ttggaaaccg cggtggctta gagct acat ttcctct )
prefegrsd gaEe g@en@ggc@'ggggs% compogndg is directeg toggo%nexin 43 and is administered

to regulate epithelial basal cell division and growth. In certain embodiments, the antisense

cell p?r
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gt cacctcct aaaggtaacc tcaagggcca gttcagaaag ggcacagtca
gaacccttccl621 tccttcacaa ggagattctc aatcacttga
W@ 2i05/05maBc actgctgatt ctttgggagg gcectgtccttt gROUDBRGEIHI04431
tggt cagaac ctgtaataat cctgtttgtc ctccaaatca 1741
compb @@ dk gliescted aacgaerinaBeticantigy tdsdagest t€cegalagabvater layer
ttcagatcta 1801 aacagcggtt ggcttttaga cattatatat
keratigisai®bagag aagt agccta gt ggt cgt gg 1861 ggcacagaaa

6. 61 10 S SRR, RANABREE Bhoborel yEHERRY heyppisyfpsue damage
in cellfMN¥odiatb@ ithRI cdrfledbithd REE e EEMA d¥bidifdoHpimRinsanb®lident, antisense

connexi n47 nRNA, conplete cds. 1 atgggctgga gcttcctgac .
compguedscrrebied iparsienga s increase dacthickness of ceigey tissue in a subject, orina

methg(g?%g ggstélgté i]% gﬁé gegdélg%(é%tgg :tg%?%a%gigc%g%g g(e:lgsg éf Qasﬁgﬁ&’ orin a
methéd GRE tdsHRRiPHRGEGEHED oI GBAROCdntEe I8 LelinaRaciflkt twith the cornea of a

_gctatgacgc cttcgcgeec ctgtcgcacg tgecgettctg ggtcttccag _
subjegty Joratnt gt mgthod pe@%maé docasseaigiiane Ay emcehegjclaser photorefractive

acgccgtgca ccgcctpgogce 301 catgcghc C agc . .
roro G5 SR SRS SLRREE of B e SRR o BRARRRETettary asocina
with A6 BREEYCi FechARTECLH SRS AGUGLsiBIFadBRE TluedTREigE Cieferably in

cCtgggcgag 421 gaggagccca tgctgggcct gggcgaggag )
the 2449 ¢ 4§ ag gostgyrasac pytpdy gr dye opitpdaBat godyeley gegmal remodeling and

redu B R 1 g a0 BT Lego gt Db e e P to 72 b
post-RREAY $eEEd o 98 FAAAChhh RIS SRGEN0MRE 38¢Rt@Rl with a site of a laser
gcgcgtgtac gtggcccagc tggtggccag ggcagctttc 661

induegd deigyincthe 6 dir ¢y 72y pogaytesacpyiost gr acyyethoddheigeduseg epithelial

accgttctit. 721 ctgc C .gcgagccctg ccecgcacqt
hype@?aég?a&r fabzyc&l gﬁ%;ggﬁgg%tgc&gﬁgstﬁ%e%g Cbnggcglethod that reduces
myofitrGhl9&t Slafih U2l IwsliC pOGLftery, 06:06C bOREHAEA! B@RaIdalates cell
841 tgtgagatgg cccacctggg cttgggcagc gcgcaggacg
differegtatimg dgg wodities dhg cex@@telbdarc vyt t orc dy e custles! that reduces cell
. ccp%cgccg cggcccccge cctgegectt ccctgeggeg 961
th%liaé’é) t ggct tggcctgecc geccgactac agect ggt gg t gcgggeggce
Coa9¢Qedtlin LBddinRE8C A Y BIRAGRRIRSCEIredd eABMECEMraction. In a other
gccctgcagg cgctgcgcga cggggcagcg gct ggggacc gcgacc%gg_a
embodiaghtsc gec ophthadgiic ggwedtrecis tageggeal dtansplgutgglp othed embodiments, the

ccceccagag caggcgcccc cgegtccc cagt g cracctctge
ophblFe ABRURE PIZOLTI b GHFERGL EeCqETEh] haat caiap enootinents,
ophthglggg g’f&&ﬁﬂe CLATNE REAGAT! 895 bfer +2HLdRANRA 4G thalmic procedure
gt gccagcag cagggacggg aagaccaccg tgtggatctg a // Human .
is gla¥ord, filrafGEQuIgByNO In24jl] LORUSBRRROEAS, TE88phibakmtprocedure is
| inear PRI 07-OCT-2003 DEFI NI TI ON Honb sapi ens gap
keratoplastst i on protein, beta 1, 32kDa (connexin 32,

Char ot = Mar | NG s iCdMnistered b
oo SEAR B TP OB oo b g i
local agacaiidatt sinhiggasaggg Inagaafc agibolageitgt duc aatsgae agggpound or
aggt gt gaat gaggcaggat  gaact ggaca ggttigtaca ccttgctca .
compesiigRy g a%f&n’@@gf‘é%% ﬂ&t Airgoh appheationy gy the gigist!gdy O%né' o certain
t ct coglca,: , 1 lar infection.
enbofEBESRLERL PG B  Blccn o
In cediaGntdinerdd lthe tagfisdnge @ampagad) bt tgmpdstigade administered before the
_tcttccccat  ctcccatgtg cggetgtggt 301 ccct gcagc,t
surgicehtRreqedyet it qeroraethy Bt @ereInC gmbgdmeaisydlie Fitigrsecgempound or
gca a ag..a g gogec . NRETINE
B
embodin{enias BeCintis@36 gampoindbOEGng@stiontiabdthinddtead 48thin about 15 minutes

cgtggtgtt ccggctgttg tttgaggccg tcttcatgta tgtcftttat )
beforgtagcc?;%@}%@gic prgo%edu%e isg perfoxgmgc? or %p to about% hourgs after an ophthalmic
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541 ctggctatgc catggtgcgg ctggtcaagt gcgacgtcta
cccctgeccc aacacagtgg 601 actgcttcgt gtcccgeccce
waewmgasmeda ccgtcttcac cgtcttcatg ctagctgcect 6BAT/IB2004/004431
ctggcatctg catcatcctc aatgtggccg aggtggtgta cctcatcatc
procedaftd GC pér@irthed 2 LnCEGAGE 9ARE efbadR@atydoi exanple dar tissue engineering,
cttcccgcaa gggctcggge ttcggccacc 781 gcctctcacc

antisertsg gempewnsy PEadded hysiejn mayhecdayeistesrd f@%@%}@éﬁ c¥eyantsct

841 ccgiga a.cat act gcae a (o "
Caggcs bR 6 SRS CRPRlB435R0 Adions e wed o
promét@afeakad of i pRYGRAKGHe S4AAlCIRCRTS ascaRdCwith 36thea, where the cells

gccct gggeg ageccctcct tctccecctge cggt gcacag gect ct gect
assocgtadgyiily Etetcon®a maydhecrgaitceHan By eyetinelpding out %3@@ to corneal cells.

ttcccecttcect CC ct. tcctttt :
The 4t b Tk FERRE ARGk f g BB HiR 0 B HORI% he thickness of
corned lidsbud GAACEAG64. t LDEALRT SmbRB@EHtEC R hftisbaRCt@hpound is used in

ccctctctct gggaccactg 1201Gtggt acaagag atgggatgct . )
combiratjan agtyanathe sampound yeediddprzadycing dissuscdagagg OF prometing healing.

accctgrttc..t ggagt caca .t cagt,qa at c :
ror R85l il ool PO A pBgr A H1E pROAR AN crotine
or thd AR, 488688 PR heohiRasd SYRGIANIGHY N'T3; (FIUGK JDGE CWEGF) BBGF, EGF,
aaggaggagg tgtctggggt gagggagtta gggagagaga agcaggcaga
KGF tiategting dratgrl plasmin, eodseyeanbauingt ct gcct ct  agt ccccaag

7561 adacnelit 9600 L ahaRERlcn cARBATNGY, Koy fAGRZE ARFE: damaee
assocgﬁﬁaﬁggzgt? %thzagg% %%ﬁf%ﬁuis%ﬁﬂo@%gpq 1 2$harRcctfRbM coinpesition is suitably

I TI ON Hono sapi ens gap junction )
formygatet dontopinat ar eab@kibaistreteméxthe €¥8)of @GIBRFt coppuising an antisense

o BRSBTS B o
protefCICANS A chtddChitk e RCICAE 885 8ct 1 TheambS&RE eaMpound is preferably

agt agaagat ggattggggc acgctgcaga cgatcctggg gggt gt gaac, )
targett8 1o atleesi@bow s musdapbases @3 agaegstasiggolerulacoeedieg a connexin having

tcttcatttt tcgcattatg 24 t . ggct gcaaa .
a nu@la%lgaﬁ? gegHesg aﬁ%lctfgggog'gégggg@t wg?—éﬁg cﬁh%‘“’%ﬁf embodiments, the
antis@s€ CLAHRAMAE 2HYCOGIR2 fORACHE Gl PharhRe8alcaP Ponbitiof CE@hprising a
ctcccacatc 361 cggctatggg ccctgcagct gatcttcgtg

pharmareaticlyagcemaile carsigt ogyadicle gud thedmenigorpaptisense sompound is present
. ggagacat.ga, gaagaagagg aa catca ag g {t aaaga a

i o R R SRS IR R0 AR s, e
pharrﬁg&ﬁﬁgﬂcki'}mg@i%&g Bl arClrsapRa @cad Q@En%to‘:éluitable for topical

cttccgggtc atcttcgaad ccgccttcat gtacgtcttc
admihiatrgfietigfluding dcgdatt sdtabbafoy danjca gy dogd ndmirgtagioade ghe eye of a
.ctggccttgt 661 cccaacact gactgctt tgtgtcccqq. .
subjegto Y6 GERGA HAE! SR CAAT EHTa G GompOrBEns A0 o ghdgions may be in the
formﬁygggt%ﬂ QRant, LOGAF GEho rrhRaREGited nefegpat tgt g ttatttgeta

dgatatt gttctgggaa gtcaaaaaag ccagtttaac
gcat t gckmcanogier gbpertahetBdds ofaaeringtaagnprnade dtegeegiral nervous system

a at ga caacccgt g¢c tcagctgtca aggctcagtc 901 . .
are pEYedige ket bod SHp RS HETINET e 45 AXhseRbE camBewd oy proximal
to a %%%?ﬁl%@glﬂ?@&f @k %Eﬁ@ﬁ%%cﬁl@%%&&ﬁqg 354081268 3@t surgical procedure

agctc aa 1021

ct cccctaaagc ctcaaaa aggcct aat t .
perfoeinad g8 atpgtientttd avhttsaidciniury aaibt tcawirg nbagut systent tvieyeio caid antisense

tgtt ttatt tgt t it tafft t .
compRuat g Eatod 13t FYAboBL B MICREPUSYGhE MAsiyHId At ectle Sncoding a
t t ;
conn?)%ﬁf?%?{%ga %ﬁ&@?@a\gg A& qRGRIAAANG ok @(? gléb %@é.‘libgﬂgg In certain

aactttcccc ‘acgttaaagg tgaacat

embddigbtht odtthe ngthotl] the aatigdnsé campoindisadangsgrdaoaadypetrearonal loss

cagtgccttal32l aactctgtta cactttttgg _aagtg%aﬁac .
due tpphysieal teumgde spgipinal cend: Jacgitay em odiments of the method, the antisense

compound is administered to a site adjacent to a wound that is the result of trauma. In certain
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agatgttctg gataccatta tatgttcccc ctgtttcaga ggctcagatt

gtaatatgta aatggtatgt cattcgctac tatgatttaa tttgaaatat
WQi0sH5I6d@g ttat gaatac 1501 tttgcagcac agct gage@mIB2004/004431

ctgtctgttg tattcattgt ggtcatagca cctaacaaca ttgtagcctc

emboditice 808t AR Hetodatt AdtiRAK tehbathd! Baldgdisicted @24 SGE adjacent to a
tggcctcatg tcaaatattt agatgtaatt ttgtgtaaga aatacagact

woung dlagtgs dec tesul i ot sirgery ¢ dn gedaingmbadijgents of dhe methodathe antisense
. 174 . .
comn b SRR B5ERhabe L PSR AT TRR et o

the méG6al tht aafised KVAPYFBA 193 BE0OCRINBSEH 49 Ada % aixdibistedédio regulate
cgttaaaaac agatttggaa agactggact ctaaattctg ttgattaaa

! C g .
epithcdiahaget ealhdivisicrandagrawtin gintaegeintenghndimense of thegagfbed, dhaantisense

attitttaag tgaaaatata actaataaca.tqtgaaaaga atagaageta, ..
comp3id PRosHlE: RAAPATEANE: o Tb AL R L SRR Dfnd piffRA7 et antsense
comp8id 98Ricad ihBrAbiicH 0 [t ¢gaaalgboliinidtaaddade ahaBbaCtHeCantisense
acatacttca 2101 gtgagggtaa gtattttcct gttgtcaaga

compeaubdereages scandqomtion. {myeertaimambodismypatst efghe metlzod; et injury to the
R I —_
antiseﬁRbﬁl\ng}{l@rﬁ]JggriQ 3R PidNpatieht al1L5¢abOIM VAANOOa e ADhRHical trauma

PRI 28- OCT- 2004 DEFI NI TI ON Hono sapiens _
to thegspingl wont. | bnceptaot embpdibents o8 the3mkibad, thorntisense gampound is used in

sssociabPR Ui doo Rt c AL BFPLEE. iy Srd o T s eh sippigats of the
meth&L HE %ggigﬂ gﬁlg%%féh O 8 dBRC GCASEA R Gl 6h Qﬂl?%:ant pre-treated with

ggccga acggcccgt’ 121 cgcaccggga gggggggctc
antisansagogpowsl ox paogaetacyouwtde heedigc c Iic guefberaagpect] @mtisense compounds

TR T
treatngérft %@%ﬁ%éxiétﬂlgggagfd% d P0G ETAteddéd by HeGiondl foss are provided. In

gagccttcg gafagcccag cccat ggcca ccgatgecccc catttcacgc
certaid@mizidiagysate aggdggetantiserac gggpoasls updoddotustagbases in length that

are tagg%g% g@g %g geq%g ggggf ég ggclgététs%sggﬁ ggﬁlg&gcc g%géﬁ%l%%g% encoding a human
connéé%x? g{f& %C'cj?lﬁ%ﬁl‘%g tcgﬁgs&cpﬁlﬁﬁ)titg FROI&HESTAMTIRE 08 A€ BlithEA connexin

gctyg gggccccggg gacgcggggt caggccaccg
in ase@idtiggcenly agpogetuye &y ponadie thac gged@iatiot cewans &y the treatment of a

gcgccat gga, ct ggaagaca ct ccaggcege. t act gagcgg .t gt gaacaa
preexgHingt Wewnd: i 8 Pl ¢ %W@ue‘gtq%‘ﬁwéttg"%c@“&?%&%?g "By iettonal loss.
Conn%%@g ek ﬂ{;agf 1959688 H FudeabnhAGH B0, MlQSAda0EGuence selected from
¢t gt ggggg gat gagcaga aggactttga ctgcaacacc 781
SEQ #aN@gdecyly lgahge aabadinegits; tigcirtiserga campbants machratntinistered to a

caacatccgc 841 ctct gggccc t gcagct cat, agttcdgl

. tcac .
patientcpt deast dghongaligy @ ySigad {RFEBA P éheg@pln CO¥ %ﬁ%ﬂ@ patient that resulted
ina r%g%%%{:ﬁ)?gaTﬂec %&ggs%ac%mg)%ﬁﬁ&grﬁgaﬁe APYRUALCE B DhAfHCLFAGre than 24
ctgtdcgaca acgcaggcaa gaagcacgga ggcct gt got
hourQ&B&E ¢ plgeicaltrh@agts the sl catdcfor ¢iasg petiodd ofitveegjas, months, or years
ttcctcttc ctctacctge tgcacactct ctggcatggc 1081

after § sigtlgrempcihaiceytied de agewentldostacgt ggcce cct geccccaa

cat cgt gga t t C a : t f

ot ¢ cat Bare ] e e B b P Sithods, the
antis€se l@&ipREAd tis 2drgéted ¢a af dggohlnit @ ARdddotagagefe ngcleic acid molecule

acaaggacaa gcctcgaggg ggttgcagcc cctcgtcctc cgccagecga
enco@t@gtmmuorg@é@cig(g O Aupan cRBRED 3dt JHREGAY éﬁg«%g@@g gompound

o 1k .
R

a patBf€ 2 Okge Ghafid GERGY 96mPE G BavaTr3t ggagtgate compound targeted to at

least about 8 nucleobases of a nucleic acid molecule encoding a connexin (e.g. human) having

a nucleobase sequence selected from SEQ ID NO:12-31, and preferably the antisense
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1501 cctacagggg ctgagtgacc ccactctgag ttcact aagt
tatgcaactt tcgttttggcl561 agatattttt tgacactggg

W@ 2m508p3et g t ct agccggg tat aggt aac ccacaggccc I1BI/IB2004/004431
agt gccagcc ctcaaaggac atagactttg aaacaagcga attaactatc

compbasd etHISie tHe CaPHSEDE Cofas hinaid) 6 aneXig ¢l aghoalatio Ghitic agfibeedure to
aggaagggat caacccagga agggatgatc aggagaggct tccctgagga

prometgttha ragentrabenyaepages for dbpaiaeptgentol raprecxstinggwaedin a patient that is
caacagcag cacagaggt c tggaggccac acaaaaagtg atgctcgccc

chara? 886%@%&%1?@33%5ga00 t aaggcat ct ctactccctc cagaggagcc

Pharfacaaial Confdfif@lsgga gaggaggtct tccagcagca gcaggtctgg

agggct gaga at gaacctga ctagaggttc tggagatacc cagaggtccc
ccaggt gat enetber (aspeda the guaaniiuc ipolndes cpharmacegtical compositions

aal cctgctc. cctcagcecctc caqt t,. gctcccatct tcectccccac ... .
compEitsE SEPIEGEITPRTE ot GEC CHBCRETHa | GRATp GG Composition is
provi@&P g d8&idingd H8u8 GRhAGe 436diaBtal Witk af dphtahkictfid@dure (e.g. surgery),

acagtttcct tgaaatcaat aaatactgtg ttttataaaa // Hunan

such (hes the3phayaa¢eBrical nNOsitRa)is [f tpd/fa3Rpizal ol ciipadagniAtration to

linear PRI 27-OCT-2004 DEEI NI TI ON Ho sapi ens ga .
the Yo A1 TUpiFh P BiERPRST 24 e ESUP RO S0 By it A g puficent o
inhibik tG8RUPEEGES oRATRGAAD BehrieIROFBEE dn GERS 66RBled with the eye of the
atagaccttc cacgtgcagc 61 acccaggaca cagccagcat

subjegniadt ggyeia ¢mbadipeatyg thec entipensgacprupyedt igatargetedito at least about 8

aagt acf cca cagt gct ccgcatctgg ctgtctgtag tottcatctt
e 6 i el B EHC b AR Rl e & fuctohse
sequédR€ 321e0RE Craa29002 A INOQDH19C 3R Geddih SRBSAREARC the pharmaceutical

ccggctgcce caacgtctge tatgacgagt tcttcccegt gtcccacgtg

comp®Bition goclud¢syg pheuvacuticplly asatptatlegauicacymyeistgt a buffered pluronic

., cactgctcat tcatqgca 1 gt cct.acc, gcgagga . .
scid gD S SHOSR oL A A0 CE n P GUDBLg Rsied seline. Antisense
complo§itioh 9@ LoRERRE ClifRRnt ARYARLCHI pRLGHO At lor Y IBRAMNS without

cttgctgagc 481 ctcatcttca aggccgccgt ggatgctggc

limitdttomcih cinaduats arp toc ataoat §¥e pluodmae acid i phogphutedidiresal saline, up to about
., tgcceegegt. ggt ggect ge t cegtggage ctigeegeea cact gt ggac
B T T

buffeR&t {5t AH t09HLASERA T PR RECA SHoSpKhtE 66HEEH SAhe, up to about 25%
cctcagtgaa gtcttctacc tggtgggcaa gaggtgcatg 721

plurogirgadic i phosphetecadical sadingcagoat to gloniug SOYg gluaatig ecidainghosphate
cgat gcgtgc 781 ccaccatatg tcctctccca gggagggcac
buffeged $H8%at g ggaact ct gt cctaat gaag 841 get gggt cgg

ccccagigga, acad 95&9@0&1@5 Gheliaaf Hetdf RGP AsAIRASR BRquivalent

901 at caacaggt cccccccaca tgaggccacc caggaaaaaa
comp@aadgdagadingtgaenbaaticAlylaccgsalgt aghis and gpratytgsag This is intended to

tggct gt t t 1021

encoRaR B B JRaTOIEID00H! #oguitioatlin E5ipoar CORGH ek eeagghmy other
Bl { 208 gagat; {ALOGC AAS .

comHaes &gpérggég?%s?@g@?& L4 glfal hipe ol Bkpable of providing

(direeBoaciadecly) aha bivdanc] 3 aateaastboiRaraasidan theemdadaaaaingly, for
1201 aaaaaaaaaa aaaaaaaaaa aaaaaaaaaa aaaaaaaaaa . aaa . .
example, thmdisclogmg is1alsq,drappte) phaymygoputogily @g@g@bﬁqma%@ ©5 g‘gz nucleic acids

s RO 83 B8 FESAINT R sl

and (fhedBRdeuti oA Cccdptatile sdntdf e mgtdigadidgproviidbestmti.c., salts that retain
t gccggcet gc  t gggagccag. gagagccct g aggagt agt ¢, act cagt agc X
the dgsére ab}gg)@ut gitivitncel Aheyparangromyronndt @ugdgéipzilot impart undesired

: agc sfe t
o 15| S71 QELASRRLT, BRI 8L SRR 9SH MRG0 93076,119),
ggt gacggscolippacdt@ides, Gamgleg af @harmaceutically acceptable salts include but

are not limited to (a) salts formed with cations such as sodium, potassium, ammonium,

magnesium, calcium, polyamines such as spermine and spermidine, etc.; (b) acid addition salts
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241 ccacaaggac ttcgactgca atactcgcca gcccggctgce
tccaacgtct gctttgatga 301 gttcttccct gtgtcccatg
WO g@g08360¢ g ggccctgcag cttatcctgg tgacatgccc 3BAT/IB2004/004431

ctcactgctc gtggtcatgc acgtggccta ccgggaggtt caggagaaga
formcdOW A Ghemid ddide Jor eRdmgflg hgagaklosigtagidg Yodobiostia acid, sulfuric acid,

cct gaacccc ggcaagaagc ggt gggct 481 ctggtggaca .
phospharig tagidg élatn@cm%@n@ttheg g0 galie Tormpdawahicereamis ackds ctugh as, for

1 tott.cc cat.l:C . CCaaa £4C t,.; . :

exampfe g A Bl A S AR o ARG Rkl SERCHEHFE oid, fumaric acid
glucofiet @ed, icitdit #61d; aRaRCALd, pagbRaRl a2t btkiatad@lacid, palmitic acid,

cctcttcatg gtggccacag ctgccatctg catcctgctc aacctcgtgg |
alginigg@cidat pelugiptamie c egigh gbi ﬂ@éﬁgl&@}gfogl& agn¢fhenesulfonic ~acid, p-

caagq aaagchca at gt tcal.ca e
O i B L R T SR SRR
salts Rfrhe® Fbmadl€rhéritaldn@iBGLEREs Al dies Bloatiné, @&l ¢édind.a
ccagaccgcc cccgagacca 901 t gt gaagaaa accatctt gt

gaggggdihgc obegyalrogdespeavidssagercin gadc addijipnalipjor alternatively be
.C 1 Lgt { . .
erepe ARSI S O35 e Ry CU Sl A AT o gaghAlbaic agen

that i§ pedpaRaaa GanGaskiive Tbal thf Gl 6anefted 108 aciagcfoaaql.g., drug) within the

ccccagct cg acggcactgg gccagttccc cctctgetct gcagetcggt
body 1dr4 telist theraof't byt theyzatioy afacndagengsg ey maatqjcether chemicals and/or

concift, BERRRC APCGREREE hogtohab P AE R FRB ARG M prepared oo sats
[(s-agﬁﬁa%%ﬁ?%gg ?%b%g&ggdmam&d@a@@aﬁ@an&how gwblosed in WO

6) LOCUS BC0D38934 1805 bp nRNA
93/245i1 8 ¢aGofRlin 80al] PNbLged IREFPNIFPON Homp sapi ens gap

junctio rotein, beta 6 onnexi-n, 30), nRNA (¢ i
1 one. MRRSSEOROHRAEES 536 FBgpTugisd i & FAGnAGRhEAl compositon
whick ! 8992808 [e IphaHacadicallf At HaKIE EafbMTI thikehdrd,! GABARS buffers,

aattctgata caggcgacat cctcactgac.cgagqaaaga ttgacattc?
preseratives, cachceyhgfo@cagents, 1Rutrggut ¢cativagglipids.t Beidgeagnplexes, liposomes,

t aggaga aggaggt ct aaqCCCl cgC aga atct..181 .
penc R CORAR BRI S BARPRRRI G Mgt pomes o
excipt@ PR R Ak thla I RICO ALl @Rt ESREII acgct gcaca

ctttcatcgg gggtgtcaac aaacactcca 301 ccagcat cgg o _
gaaggt Bhaymas¢utmeh gompositdnstmayt akso dogjudt ovg gr arase taeljtegiperedients

e S B0 2 AR08 GBS CHIOHECE e e e e,
FormuPhiBAS ?&gar%ﬁt&tap G&EHisti6h 735hE1u88 Sttt 8§08 Jolutions which may

ccctccag atcttcgtc tccaccccag cgctgctggt ggccat %cat .
also gbggic thatferss4ipoacagy c didumtsaand aatheogsuitehdst taddyiyes. Pharmaceutical
gaggagagaa gaggaatgar ttcaaagaca 6Q1l,tagaggacat. .
COMROSHIRAS JORPT Ry ftﬁeec Lgop gﬁ@gﬁ t@oﬂg?(btl&g?l g gxlngl}lélg cRenetration
% i ides. Penetrati
e:nheug%@%st 8} glfqiééf""t& thhddck GRY %ggq%n a%g §a QAR Er BRI InuBleotides. Penetration

t tacttccttt at ggdt a ccacctgccc _ _
enhah@pOing} be 2lassifigd ggyelongiggde ond gt fiee bmwad chtegori®] i.c., fatty acids, bile

ttgactgctt tatttcgtagg ccaacagaga agaccgtgtt ta It . .
salts. eIt it AETHH 1 SEEACHTY G PRGN (eatle ggg iiical Reviews in
Ther%}%ﬂagt b%£ ELASE t%%{e%sCtI@Qfl,a%t 061-981 WikhhRBY@8ritical Reviews in

Caaagaga gcacagdacgc aaaadaafca ccCcaatcat gccctaaagg

Ther@ebtiaPags Tagda $Badngndenly 7aatizag @geort mbrapmietrgtion enhancers from
t ggt caaaat gcaatcacag gtttcccaag ctaaacattt caaggtaaaa
one qraneig of Hiese broad sageerips aeavtkerigeladedi 081 t ct ccagaag
gcaat ac C t t Lot t
11 ot Ay SoPARORRS aRElicf SRRRIE NARHRER, o5 gimeedldenbancers
includé,afot kgamhples aleicc adidCclaud Qdidc epeigt@at, enyaistit akcdl, gglmitic acid, stearic
__tccatctctg aaaacaagag actgcttgac aaaggagcat tgc %t c?ct
acid,t inpdeia ggid limelonic a@dt digepiatectricapralse 5%@@@@!} monoolen (a. k. a. 1-

monécfi%«%}g%%% gg“egfé t@gag%%% @%p?%l%cg%gcg%%écgfcfon&aéc%%&l 1-monocaprate, 1-
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aaaagatatt tttataggct tggatgtttt tagttctgac tttgaattta

tataaagtat ttttataatg actggtcttc cttacctgga aaaacatgcg
wae@sossgoa t t agaattaca 1501 ccacaagtat ctaaat t BQUIB2004/004431

aacttacaaa gggtctatct tgtaaatatt gttttgcatt 561

dodecglagi@tlotigfa@aaink! GlcgiRamétinghC atgehdlargctri@mnyg aidgHiaggiegides and
ttcattgcac aatatatttt tactgctttc t]gaat gt aga cggaacagt g

physielggigalijc aeeeptaglsc saltst therepf e aadeatart lBEGte, t QagEt@ ayristate, palmitate,
steara eégﬁlgge?@eg %tc g: ?gegt%{ glt, @gﬁ%e?tlgg}léwsg i t[ﬁ&%ggtﬁiclﬁ Carrier Systems

dd (CCllCaaaa adaaaaaddaad aaadaaaaaa

1991,35:1 883 2RARant 0 1CAAGA R vievwdieThetapsutc Drug Baldidr Bydens 1990, 7, 1;
7? LOCUS NMI52219 2094 bp nRNA I'inear PRI 23- AUG 2004
El-Hapgrit ml.;1]. baspndhempacehs1 930+ 6hcb$Dn protein, chi 1

. 9kDa {conpnexin . GJd) , . o0RNA 1 . .
gggag c’gl'{fg ¥ ﬂﬁsdglﬁ g g% { (gle% coafg P %% clgllfelug% ctgg Z%a? @%ﬁ% g 8 g t c}:l%pge gon and
absorftior &£ H?i@@@ﬁ& R8BI Jigdin s ¢BEGHIH) THAPEE S8t ThgGoodman & Gilman's

tggcggttt aggggcacca 121 ggggcgtgtg gggacctgtg )
The cqiagisy! Begofjiherevautics dgyRda HolgggéMegEw-Hill, New York,

N. Yg g?gg&%@gﬁ9%ﬁ%f 3%8%88 g%t%gag ggg?%@g %&% glggc gg%lgg@&&%%@es, act as

penetffi6h { @heR@rA0tThal, Ok el 0BAL hHC isdhlddat 4iygbR@RAnaturally occurring
gccceecace ct agaggag ttcact gqag t aaaaat ggt gagagaaat g
comp@&ntyeiylycs a@l aaay ghtheygynibedyduyetivest gccact ¢

ccactcgtcc, c cacc 421 aaatt tc tagcgtc
cor t coonptief Tpdtafc compliiptott Mgl Fedrd enhancers may be
used. ARGOSERGAE HileGBE ha§beltsel G 98@Binafie 9GMARity ¢o1d9 80 &lall® complex
tccagctgat 541 ctccaaggtc cttcctaaga at ctgggatc
bg

formilgianggat c Chelatjingt cagantsc gpelydeggbut 601 t aapgdigeiteg to, disodium

cggct aaaat gcaaa gatcctceccec cccatc ggteccaa
ety GRS AT BGRR AT R B LB R B, A" B, 5.
meth&g@éﬁ Qhnd 9656V 488Ee),/Rlacyt §&haal&Joft €31B2éE; dGlreth-9 and N-amino
adaacccgggc ctctcctacc tcacgactca ccctgaagtc 781

acyl degiagtieg oif betoatiogerees denarzivey) (hert & abgCtitica) Reyiayggo ddggeutic Drug

.ccgtgacttg 841 ccgeat cecce  tgact.c .CCCCOCgtcc .. .
oSSR by oSt B SRS SR . g i
Systeglgai@@&c@,t Q35390135 a0t 7. COERPAIIRAL 1990CLy qgtfﬁt).t q¥elaéidf @8ents have

I tcat'gctgat cttccgcatc ctggtgctgg ccacggt ggg

the adipd adeandgy dftatsgagyaeppsIliddsedgoihigagga gtt cgt gt gc

aacacgct g¢ agcc t g .t cgccagacc ct.acgacc, gcgccitcc

ggtctc c%’é%"‘lag cg‘g%& g g’f"é‘% TP '%P é&?%itsglf%‘?g e [}'ﬁé hylene-9-
lauryCEREO P ?glyg%s;e‘ﬂ%ll%t-fO-Eéﬁt GRE! Qe A% GUIUTREN REAGHRAHY Therapeutic

ggcggcgetg 1201 "aggcggcggc gcagt gcgec cccggact gc
DrugcCaagg Systemgt tR9¢ grugey 229c gud gegtuot@diemgend camnylsioys, such as FC-43

(Takgac Ahed- JgEhgc 5ol b D Jaars cRgReYtggese doptude, for
examg%c {Jflzfagtﬁgtred %gﬁljc HEHC ?%maqpmﬁcﬁEﬁ{gﬁﬁ%cfﬁ&ﬁﬁ&%&gderivatives (Lee et
cfgcttcgt gagccggctc accgagaaga 1441 tcgtcttcgt

al., Caticalt Retiaws it Thegpdutic Dot Gatiet Syteany ¢99k tpaga §2)ytand aoy-steroidal
t tgctct

anti-i5 RN 201 SUdc O GABITG SRUG0C BRGAAGE Gos PHERy butazone

(Yamaglﬁ&gé%%g R Pﬂ&ﬁﬂ?ﬁa&ﬁﬁc&l?ﬁ%? %ot g 1-874h, t cact tggga

aaaacayga cacctt'caag gagagggctic ccct'ggtagc ccccacccca .
agacagags tiseddaign coairiet gotnpongl aefiggaaagodeictdcit, oc hodag thereof,

. ggatggcatt 1741 gctctctccc cttccatgge acgtagtatg . .
which g inedi-8ia dagARYIGPIeES GIl Qe A64VIDRIPE S%g'é‘g)gt%@%mzed as a nucleic

. C C C . ological
it G5 ST BSECRS] REGCLALGERAPRRRS B SOTLRIC S Rl
activiég @8t deReramplapdegadiag the biologically active nucleic acid or promoting its
removal from circulation. The coadministration of a nucleic acid and a carrier compound,

typically with an excess of the latter substance, can result in a substantial reduction of the
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tggggctgtg ccgctgtttt ccagatgtat tcattcaaca aatatttgta
gggtacctac1981 tgtgtgtcag aagatgttca agat cagcat

W@ 2006/050@Qg aaat agcata tgagccatgt 2041 at gt agtRCTIB2004/004431
aagtttttca ttagccgcat taaaaaagta aaaggaaaca aatg //

amout [ MmuClei 9éid lreSoveadd {(iSHR lTRrNRIdnZ8)or L&hiSe:Atd3@itory reservoirs,
840 bp nRNA linear PRI 07- AUG 2002 DEFI NI TI 8]\1 Hono_ . .
presugblve fue do FempeHtian bstwariihe carsT compoyad andqthggiclig geid for a

t 1 G 1 : 1"
comei LS54 0201 PSAREL A0 e ALARARAR OF MACARI G PAREEEEAL caic
(excipigay ag ggg)hﬁﬂﬂaoeﬁﬁ@ggghmepab@gtsgmlag? gcspga?ﬁg a?ent or any other
ttcgtgtgtc acacccagca gcc ctgc aaggctgcc .
phangeqo?@g@glgcin% tveb,ial,eg@é dgkltqgr%%c@gcort HOH mi%g@@ %@J&fé d¢ praymal. The

24 t cGCl G it :
phanifbuFLA, BbARL R0618 Yo IGREGELE A8kl wit the plnnca

mann@? 30 §iifidddragag HRAORIoR Ra6 pEAidChr dg0dsBedBak3Ehsistency, etc., when
ggcaacacag atgtcccagg ggctggaagc ctcaggctgc tctgggctta

combiigady géthe £y napleice tagigy e t e ggider rommongyagelgggeiven pharmaceutical
ccct gggat. t tac t gt t. t .

comB5 51098 SORRYREToRE. BSE000H Bl 5TRRE g g i .

binding lagaatsCled.C pee@ltiatE 1 8720 aagak.C ablyvinylpytrolaga or hydroxypropyl

ccatgtttgg agtcagcggt 601 ttctgtctct tgtttacttt .
methyhcclgggmptc.)g 1jets @ 8 gpgaeipsa angorbey sgggg{@mysg@h}ne cellulose, pectin,

acct aagC caaal.c ct tice t .
oSS A PO A e,
lubri Gn@0R@QAGA AR MK eRtE, thieasilled @6Roid8llsiiddncliagdéatearic acid, metallic

gaagcttagc ccaggaaaaa caaagaccag ttggacccag agat gcctga

steargtgs, Hydeggeaxted yegeelde pilyocoroytare yeibplena Bhzolsy 3o¢igm benzoate,

. DNA Lipear PH. .30- -2001 DEFI NI T ON Ho sapj.en ) .
sodiug 3getyl Sl ol By b Moo Ry E e : or weting
agent839@k s t&dih@ 1aghDaRHagR e@l)@aaat act ¢ cactgggact ggatggattt

ggctggctgt cgfgtttgtc ttccgtttge tggtctacat ggtggcagea

121 gagthe gpposjtiensa geavidedy bengsm arayg additigeajtygeentain other adjunct
TN TR T ST

usag€ Ul Aat PRus GbF GReRpR, (the adhigokiof 484y cbAGi badi#BEA! Sompatible
t cat gagggt 301 agagagaaaa ggcacagaaa gaaact ct at

pharrgaq::ta?gajbfag:tige ;ﬂm?‘taajj? tauqhg@g gggoa;rmiptgtsmios,gﬁt@a@gzs; loctal artlesthetics or
..atcttatcag cctca aaact. aaa .cttcc :
anti-95mpATY BEGHts O AV aoB T 000 PR pert g gy eical) formulating

varioh} 8b8@8Iband SBhE ORABEsiAST of pick& GhveAtiR Akt Y ﬁ?ies, flavoring agents,
ctgcttfcatc tccaaaccCa ctgagaagac gatcttcatc 54

presectativest sigpxideatse apetifiers gaickeping agents tagtt gjabikizers.caHpyaver, such

actgagtttt 601 ttggttctc tgctttat. t t.gct gt
matoflso A5t d08ts FIRII0AA" JOCPPAOTETS TR HPagRyPgEaL aptvities of the
componeBs o%@oh&@§ﬁ@1§?\%\/@ds§@&eh@u§ HSA414564 1113 bp

MRNA |1 near PRI 30- -2001 DEFI NI TI ON Hono sapi ens

MRNA f oR egandinesxéfithe metlicXdyp whighethe)oligbnadtlepyialag gregintroduced into a

. tggacttgct. agggtttctc atcatcacat taaactgca o
patiel CQ e gty aETEs B JENBET 46 EeL AR, SHclet d pefeggthe in vivo
stabifi 619%95159@51951%&&9 GAdAL ko AFYEORECEFInblREGCRIIB a particular organ,

cgagcaggad aggtttgtct gcaacacgct gcagccggga 181

tissu¢ gegpdictape. gColididatdspgmsiagdystenstinduds byt gt ebtlimied g ggictomolecule
tggctgatc 241 ca t gt tcet.cct, ccectcecgec . .

com;g?)gqst E%@ea’$@€am&g%§‘gg@gé@3é§@§g11@é1baﬁ%§ systeapsgeluding oil-in-water

emul§iDES 9 SR C GH L&D 179811 I IHOSARES ahi8 CORE BUEEmBISIE COGBplexes of

uncharacterized structure. A preferred colloidal dispersion system is a plurality of liposomes.

Liposomes are microscopic spheres having an aqueous core surrounded by one or more outer
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361 cagagacgct gcccgcggcecc attcggggag cgcggcggcc
tccaggtgcc cgacttttcg 421 gccggctaca tcatccacct
W@ ea0s/053me@yg accct gct gg aggcagcctt cggggccttg 4BAT/IB2004/004431
cactactttc tctttggatt cctggccccg aagaagttcc cttgcacgcg
layer§ GddeC@d OF 1ipdds aeg@ed gh gobilgeachbafifaatic ¢eegg@@rally, Chonn et al.,

cccacagaga agtccctgct gatgctgttc 601 ctctgggcgg
Cm@%@bg@@g@hgt&]@?%@tgﬁﬂ gggcct cg ccgacctggt ct gcagect g

66 )
1 cg 949958 gégg%g&?%%%esg%gg gg ?&%gntgﬁ %%ﬁgsggfgtglly isolated form. It

cctccat cCg gaagc cag gccac

will B9 9RdeeRod tAs! BagecliQt aggIaaicd FUAdRAaREa0r d8hents which will not

, gggcaccgg, cgccceccggg tgcacgcgecc ggaggggagg ggget ggea :
mterge& ity imanded cprrpessgefy thegprosyeige @gﬁg%@%afded as m%bstanhally

s BISSRLAAA FL0AS9RL 60 SALEAEL 6. A0 SFI5SASR s ) conrly

comHsd W86, CLE Al WehsOB0uRITAL 08%IstIBBE ©AthCsslytRBLAde or dry mass of the
cccccagecg cctggeecgeg 1021 cccccttcect gecagecagect

prepajed@tcccct gacccgectg ccagcetccag tggtgetccec cacct gagag

{ . { gt [/_H Cx .62 .
319 Dot antineth 388 nda Sies malaBF Rty Uereh SBGers fs ly site o be
treatdd5T PMEIAETY thH BRtise AR RIFUEKEHISSRE coRbine@ W@ N62. 1

at'gggggact ggaacttatt gggtggcatc ctagaggaag ttcactccca
pharmacaicallt accentalle gg@rgaaxaa?qe@t gguodiers agderaaceptienl

atcttcc t.gct ggt act .t cgt gt t 121 qct a .
T R R R R —
phos#ﬁéte-ﬁaﬂ%ﬁﬁ%ﬁﬁe. t ChOESApBaidnoRb P ba Foenlabd dtigakdnteral, intramuscular,

gatcaggtt ctgggtttta 241 cagatcatct ttgtgtcttc )
intraterebral t intrgvegious, subewenegus aergtansdemal tadgyeiseatdon.  Uptake of nucleic

: cctttg aggaaagaca aga a_aagf cagcacc tt cC
scid Y Heangels Cadgaren by ARt a by pan g aRes 18 example,
thos@ B9 /LA G0 BRI ARERNRT THe! fRAAGIGAGN WhiclCREAARGGPd may contain such
t ccat aaagt ccctctgaaa ggatgtctge t gc?t actta tgtcttacac

agents8 1Exdnople gd dleeae geents chide cqtienigaaes (for exangple gglcium phosphate and
aatatat ,f.ctctat 541 ttt.caaat CcC Ctt.t
pEAREER ane bioefudth: srows iPRRCRE I 46f finsgedem TV
tttgtat ?&Qneg%%g&aﬂﬁ: Qﬁg&ﬁﬁ%ﬁa@st thay Feg@ire Skd-bpdelfat @ia€39 They also

cattgcagcc 661 atttccftgt tactcaatat actggaaata. -
requirt tdeliveyaryeg antexegdahparaid of Gagg Wile ateady tthertlelivery period will be

depe;aaggﬂat?qtpég 2’%3’3%% tsg?a %%%Epgélaeg@(g\g%tggﬂg@%f g?‘g %g 1?13 Cgc? hid &%ttherapeutic
effecg%tﬁa’i 1 08&irb@ARRUARNS d%ﬂ%erﬁ/%@@%a& Ra85deR BB ften be required. In

caacagcaa gtcattcgag ttaatgtgcc aaagtctaaa 901 _
on agmeadfithg geesanidteatian athicis aclygeakbicint yaing tod gheawdisense campounds in
t gggaaaaag, 961, gact ggt ct g. agaaggat cat agcgga . .
a foréra)g%tt%t@g@th@w% a@fawag?%tceﬁx PS%P?@%%%S efgg‘fﬁa particularly in the
fom‘iggg%@ﬁﬁmﬁ&% At h 9&%&&3&&%&@9I@E&ﬁkﬁlﬁﬁtﬁ;{i@éﬂ foftfi§1atiShs such as
cagaat acaa tgtctcagtc ctggctaggt acaactacgg
creaBisCdtopgaanl othgt destibed hérkirt targbagtmipygdaoatgdata epithelial basal cell
_.gcagt cccag gacccagaac cctcaggt ga gcct ¢t caca 120]4 1
divigen @pd capwthy (usie FRBgnsgeRaRRIges tﬁg@ﬁé d9tSQENGERY A ghg puter layer
CT. . g g C C
ke e B e T et gact
aggaagctiotmglgtiond dggaomtAgadmimisgration ggay tintlude ttcamsdegogl patches,

~ aaaacagccc ctcacctctg cGttcagtca ¢tgggcacag aacatcaat
ointyenisiq AdOHR, c SFaPeL ﬁ?gs, g SHoPE gsgaa()%tpag% aé%r&gs= agi@l“&f t 8’8‘% powders.

Con%%rﬁ%)?lgfgl?ag&gg%ug{c%l: %%%ér%;g ugéél%sg @ge@g}éft 69'@{ g%gg, técgiékeners and the like

mayJegatdedidry ontdzgiedigatCoasdatdndbins, glovegahddie tike aglyt @lsm be useful.
1621 ttcaattcat a // 6 . . S
Compositions for oral administration include powders or granules, suspensions or solutions in

water or non-aqueous media, capsules, sachets or tablets. Thickeners, flavoring agents,

53



10

15

20

25

30

Various aspects of the invention will now be descri bed

wth reference to the foll owi ng experinental section
wokiosisisd | be understood to be provided by waRCDiB2004/004431

illustration only and not to constitute a |limtation
diluens,temailsifieysedigpersing aids we binders. majhie desirhblei K@nipositiphe for parenteral

are offered, by wa .?f illustration and not by way of .
admyisiralign; iy IelRARSIOEIe aquqOVR SRETMMALGH e st Ruffers, diluents
and VRfeh %ﬁbﬁ@é&ﬁti%ers.e 3h W5HE ERIR Bay'be hithe Eﬁécchtv(ﬁ q{;. ﬁrgg‘é%ent with an

were rai sed under conditions consistent W
olightastdotitle omcajuridtion Wdth aherAraditidnal iherapesieam6daliti®g iin@ldsr to increase

re anaesthetised by admnistrating a 1:1 mxture of
the %ﬁ%r%t ARG EEHEN AseRd ﬁ%}%&e@mc featmephagigen” is meant to

(r . : Ltd, New
ene Ze¥aisg%§%§tﬁhé pégfsag(’%éﬁﬁop ro@%%%%@%%%%y wei ght in the
perit ondih oformbiatiani ol .thérspsutier ¢t@sgusitioneatamdnt the@s subsequent
performed through the intac pi t helium usin

t
admyEgFtionas boligved ta ke Yidhint %ékiﬁ(féathg%inezhwﬁ%g@gﬁgg ésaflependent on
seveuy)an%-g ofififeiBS of Y §isERe %{ t(%]li]cf pd! t?e% q %tht ng &)ﬂps'el of treatment
and abl ation was perforne Wt he oqbvvlng

lastipg fiee teresdl dayeat seweial afodthsyeswail 2o difesidl 6 a diitinution of the
. of 70mm depth. This resulted in the renoval of a small
disepsei atm s achagvedh Ontima doging sehasiies £a8 befealcplategngpm measurements of

arug RIS i BUCLIRT of ARSLALEeBIRAL PR REET RIPDA] BldY determine

sed t'o produce reproduci ble” I'esions and I nvestrgate

optifnfiéh @bdaged, sdosingCiaihedolngids Afnl CEPNsition raes.NeEdptimum dosages may vary
renmodel i ng and engi neering after trauma. Follow ng

dependinge o9, the| relativienpotenaye pb tpdivicaal oHgomuioptidesal andagas generally be
.and . ¢l I iter far .di sC Ofty: . . .

ey SHEBED R 168 k98 Ao ERCKlY g ek moces. 1

gendihl, HodagBhs BOAND.OT A8FIEPR BOUKE (pefks loif bo&E Haitht) Gnl Anayi BeOgiven once
confocal mcroscope. Slit scanning in vivo confocal

or mererd&dlyopieeklyi orontldy cargarlpl PoayengoresT ¢veay 2| tps@) years. Persons of

oS BB SRR SSFEL BTl AP R e

resi§mo@ MMk iafd VdonSeBANbAL df the Cdras CiaPBodilfh€lufdnboSBaARs2 Following
is a variant of slit scanning technology with the

sucagbtli nestmanty dnmay) be dpsitiiblectot hayie ghe patiant gndesgo mpéntenance therapy to

i es at the ti f acqui si tion. i mal s I . o .
prevefE B ratrong o ifechnt il oitetile BF lBuRuliRity is administered in
maiSBefca db¥esdBmibmRarbR l0ab f ﬁfg’/‘kﬁt fatoovag et ks bEBodt wéibBt, once or more

l'evel of the i'nvivo confocal mcroscope objective _ .
daily,etosonoe ¢vegn 20 gfeatsh elnathguirsitm egnothprgsientiPineofs¢gnditions which require

congFrRL BopgHoB AR AREOPTYE (5ed HiEd YAl Epsir b B e 9ERY to 100 me per
kg HdHeRHBBAY hﬁei?ﬁi]\gi}& 88/ Weddh bdH BKNRRSiniskh& exXafgMalol GRultiple doses.

starts from endot hel i um and the nunber of the
Prefarably; theptsager level vel beiaborg IdepboatstOupetkgpredaust oni zed

ettings, The sljt .scanning technol o tilizes an. .
ob] ect 1 bee PLsrute gt Tt bR AR R P T BRGo R therspeutos
prolﬂigia%id? ahd g %s&&b@fea%&aﬁ % FEe. {‘%ﬁc@fh@%&%%{%’dtﬁ%%f % invention

ware consi sts o al ogen lanp ( O
hybsdize g0 mwleid adids lencsiig, cennekimntsambyiekt ¢alarithetns , andnather assays can

easigricgfhhlﬁ %gr?lgéld&{) \(/g%pg)iitg. {52%6{ gg;%)é/is%%mgg%egg%. ?rde%e%ting hybridization of
olig@bﬁé’b@ildm %Rl thS cBhRZEH cORsdIemRING Qb LrBERIN %@teid?rﬁ;e)lished. Such

ns as an | nmersion substance. During scanning,
provasien ahayt hehalei eredymiescanpigdtion, dadimpebel dind wramnotheresuitible detection
t hat th? >(iqor neal 1%I ane i s always ¥er pendi cul ar {)o t he
systgype.i Kifp fopdetectns firerenggrn 97 a08R1ICe AT PUHSXINARRY NsaboPreggred.
The image acquisition tinme is approxi mtely seconds.
The gel, not the objective I ens contacts the eye at
all times. For the rat cornea, up to 250 sequenti al
di gital inmages were obtai nedléper exam nation, and were
directly saved to a hard dis 4ri ve. Acqui si tion
paraneters were adjusted during the prelimnary

o o o . a r .
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general ly used for human patients, four passes (one

pass is considered as being a full back and forward
worpweneisd) were used, and a 400mm wor ki ng di st PCI/EB2M@E004431

selected. For the rat cornea, centration is

faci | i tHieedigoyudéstiies wfﬁugiinvzamommapfalsbl’te o ifds rew%ﬂrcﬂhpurposes
repeatability.

rovides very goqd to
Thusyy{bg Pee) F&tygrldVﬁﬁ@%xg!@qﬂr@@é e &@qammt\@w ﬁaawrﬂae gpadk for assays,

0
purifE AR, RN Bt OREREorl SAESRT PR ThALSAGEAE Wity may be
apprepilatydriygieasoys sDbidnaiesKillomiesean 2, NI dek Co Lt d)
Stromal_ dynam cs were eval uated fol |l ow ng

st er eolFSGTMPATY sPnpRsR thet may| he @Eﬁ??ﬂdsﬂ\/\%qf@lfr ewbpdiaents described
here1ﬁﬁ1%hﬁ@tlﬁ{t'a9ar nl‘ijmpe‘i’i%‘?}gé Rllosifomel positions. The main

stereol ogi cal onent Wwas prgow ded by the in vivo
confocal mcroscope itself as it functions as an

optical dissector (a probe that sanples with equal
Hum@r@éé%uqﬂl (SEQEPINQI &2) i n space). Indeed, the in vivo

confocal m croscope provides thin opti caI slices of
LOCuPeci f i M \VODUGE, W t h3E88tp LRIRNA a lihess FRIQG-OCTS2004
DEFISaTe  Ho aam@fstgab Jultc@ieR ik teinSAlpRATR! 43%BJal (SorfifeRf A1) S

of cho PRIAT of franmes (consecut ive pictures
1 aca aeclgé) cq'ﬁrg g rﬁbt%aé&c thttX& &QQ ;‘E ‘é{ %pe) One
a88aaﬁ‘? 8? 8‘&% abI e

nefgidicat “?Cl’f@a@éﬁ‘i@aﬁ%aa&t@ﬁaé%ac tesreiaat teaq . The
IWuWa@rg agtggtecce ﬁggqagcat&gﬁg@ré@gafgcgwtagg@a@a edt frane
24 Ingemaaizsfic megbctackanatigCtpe pgargetatipetetnags adttifeaitt) bet ween
30Thicdguaicd tgatpetzgi Saedgeggtt gapaged geddupatuadeegtcipte cel | s
3@efitchisth amkda 404 g‘tﬂgﬁge@ﬁﬁg@t sstbighdaatoittteechunber  of
4@1eétkt%tc(1{g) {Q”Qgte%tg%a itk B CABEAGR] | mages

gy
451 l%aac dt@ ca{antg'% §§§%A£‘%Q @@5 t agc?af%aaaﬁfgmar Kers
i of a fl? t gg "%ig‘igﬁ?% St B FrasiiPear

6 ltaJP’i‘?g Legta tsa%ag cYlegaageyewanieha feeasRE S unber
66 ctapgenerd prairateagdateeichpargtetalct deagetagpatieltsrtg al or the
TPertcgstach heatwntige attcapsits niligsteptiaqaoitgsag sagagateeal ySI S(r)
78l tg2ccnodtt wagtegdcBpfttccictoh ggargeaBys hgrapadd®Ajticatchie ar ea of
84 ntr@nesig ng@@tddtﬂg,%&gtémggangam fatigLot @ttdtahgtt TIFF file

and

m

90 m&@a 3 mg@ggrguaa g'a?%fga%@ffccﬁ&@a% nd the
9y ot ALafat é’tta@t't\é
Og?%iigégéac J:t &:c gﬁf@ﬁg% cc?c% E % %S vver e
en COUI’]t e er unit
gacasganch aHc étgcc& e C%gaﬁasﬁé SPORHERES ¢ aci d

11 & pattagagie Ce%%aﬁyaaﬁﬁcq@ﬁ@@g& a%g@cgﬁaaﬁ 8racqatgte taggoccat
insPaceatcal tiggittinge carigainyc wigaatisticanasastage tgcfegaceinmodi f i ed

1251 geattacagacat gorat kgtggh8ragqracitiche gaaghgweg segtCiipiE t o t he

132 Ulagengiapac ctcgacfa aaergddaatdidacheraghSitdand bentaagat

1380 @dcaEteddt ag gagaag @Jaaaaﬁg@t%agdaﬂag BcRE@pbf gtllattiigi Ng an

1454 Thec @Ega adt ' Jay ?(t,t{a% g Ac® cdBFRiR 1 N the
o )
|

15% 588 SHALR Baagte t#% C%&%ﬁ‘ 2 ATT GTT

163 Epcatipegie atgepiaps %@gg fetepqegra FaSACCSPIAA8ARBEHS t ag t o

168bteteipigts g3tesgsaes ety trealpt {thgikte csazgenadig

1741 grassantip yegedagaan saaptactclcligarcatet taigpigitticagraagaanat i on of

180heagcadrgg afibecDbteacsgch ppdatattc atigimaadattdenettl

1860 asptdagt tttitaggbb tiabeuitdaggtdtGatiepae SR tdtaigt or

190¢ iRARtth Btht@ltiesdafitioh RhagdBldas 80R a8 PRt &Adda0N, the

H%%Q XAk g in vivo

19§gn c%Fwﬁég?gscoﬁg atgéﬁﬁgﬁgﬁéza%ﬁéa%gﬂhﬂ72 hr, 1
week and 2 weeks post |aser surgery. Control rats
recei ved | aser surgery only. Table 1 sunmari zes the
nunber of corneas investigated at each tinme point.

Table 1. Nunber of control (5(5,) and AS (ODN) treated
corneas used for the in vivo followup using slit
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I

ODN= AS ODN treated eyes (single admnistration after

| aser surgery) Wthin 2 hr 12hr post- 24hr post- 48hr
WEo®EA53/2hr post- 1 week 2 weeks surgery sur geP@I/IB2004/004431

surgery surgery surgery post- postsurgery surgery
2(Murbenttet cdgtaCtat tdRa@dl tiBatGotlt oftaaaCatyttitnagatp 18 ODN 10
210D\t thBe st a G c AAMM DN b M drg Cdagg@late dagy@itgonf t he
2 1A tARA RS atAsty BeA ah, titgth¥ it er and

Y PAREALANGE (£OFRAS SEicASh £apht fc
zisrl%é‘&aﬁ gag’éﬂ%@@%@ i ﬁe % %g% gq Lf%i: r;vl t Ihn
¥ g ta?ad]] fﬁtghel i al

onne

8 2@% i %C?,?% nllm(‘ tc
z@éltg@cﬁféf teiggglast lg\,\ﬁptaﬁpt,gatioztttﬁ@;gqtsct r PRK | aser
249 rteggelptagaaisaieatiatiastagangapticediiciaorstetmiogiir e 1B). At
2320 i geigsttgapaigatogralt thugticiat asavdggditahtadttagdgiicagagec e present
2581 tBgS4asmntptitdgagioggaetatiad Miptpactaa htbpatBiy cadtahotgp s
262“1|t§ttt¢ﬂgggltttt6(ﬁiidt$aamh@tg5ﬁﬁfbagih @lgrateomkdt@dgst and
2mttag°c§@t%ﬁ ntgg ga%ol:agearaeﬁﬁgdt Igca dholfiit bR@BLA d versus

"O

S
%r%%@%g% atggeag et gc B s o0

294d itprgatgasngtiagaats fgtigacat teoatalisa agfacgtea rdigpgiteasur es to

30d reptigaatas eptgtagagestagiceaicd gateaigichigtegpgant ghettiatbost eri or

306t rcaatmaagittttaptitagteatimagatoup as a function of tinme and a
Mann VWi tney non paranetric statistical test to
conpare stromal cell counts between control and ODN

Humbd eﬂt“%d"&gFﬁwgﬁ)ﬁ. sel ected tinme points, the only

statistic ant results were found at 24 hr

LocBRS' < onRRBIRAF ' (il rﬁi}%hé@ﬁm-&@ bs

DEF@EE@NWP@O@M@GM@W@UO@WW plaba B rtakPadeennexin 46)

consi deldBBY, mBNpared to the pre-surgery val ues (p

1 atgggdgaet ggaghttdd oggdagattb tapombtgrcacaggsgoaemmaedgteont r ol

/

6101t E}28 45 g&ttggz@b cgfictgtd@nGictycaletfootdot gg @Egg@bgi@sed
12D Q&%‘é@ cé c§£ ?gaééﬁg@&rgécﬁ@cb'legcﬁﬁ’ca‘é aRagecBedld
1 Q&tcsctcf:ﬁ@@cco cagt?gktf Qéc% Cor neas,
gf i Caw ! % éf sele Paectbdbla r%tga‘f@f eﬁtgﬁ%m ue (p
3 1a gfé g,ga%ﬁ %%1 AaPRLILACHRAFAR EAREISRIGTgrFieR BHSFES
3pbpgheesraghasccarsee? sg?ﬁgata%c t@ﬁf@%ﬁﬂﬁ@%@&ﬁ%ﬁ&ag&@g@cl or
431 plgaecsset ecatigasr gagetaeste Beancatsa tottaeagsc getaitesel oner
481 piggpdttce ddgdecghens plackstg fegpctibeagotgrapal gotdacveas
54 ptaeghosgctegbedifcee cddvasg @y pangdiea tdnﬁ:agg@acabg@iga@g
661"@&6aﬁ:&cﬂéﬁfé&ﬁat%tg%@éét§ g@étgcgcgi\/&ic ct &a@%%%ﬁ
é%neas
tcce

66 g raect OBLSEL A ek ilh P
75? %g«%t ﬁtggg a]ggc ét?ce ng
CF%g&&% %C sepbseife tﬁC%&a%%%c tggcqffggﬁar Jory.
CRESTERP ¢ Fﬁ‘ifﬁ?gggﬂ%‘f WF?CF@%@C °§ aggSits t hat
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Hi st ol ogy: Ti ssue col |l ection and fixation Appropriate
nunbers of animals (Wstar rats) were term nated at
w@ed0snsmo ti me points follow ng photorefracti VECT/IB2004/004431
kerat ectony and DBl anti-connexi n43 ODNs were
Humad @x3i7stér@8Q D Hoadéd) heti zed rats as described in
experinment 1 above and corneal sections were prepared
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24 hr post-surgery, but wth the antisense CDN treated




10

15

20

25

30

35

40

45

/1

The epitheliumthickness was variable in control
corneas as seen in Figure 2 at the site of |aser
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epi thelium of both groups but control groups showed a

scar |like stroma (3C) or hyperplasia (see figure 4
whelosij3eher eas in antisense treated corneas aPCIDIBRA04/004431

epitheliumw th normal |evels of connexin43 was seen
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33% M in whole st 72hr post-surgery Periphery 33%L in
anterior half st 40% L in anterior half st 67% Min

W@ pi0s0swno hal f st 60% Min anterior half st PCT/IB2004/004431
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30-34 day old Wstar rats were euthanized with
Nenmbut al or carbon di oxi de and whol e rat eyes
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4 ct g

ed
%cgacgﬁﬁ@arag%% rijgc B é% i&%ﬁ? %‘5?2%”

ggegesre P FEECYBEC LB a%?§8?
% @tﬁ%@sgﬁagageﬂgwcg%ga%ﬁ@gwgﬁg%eém&%agﬁ%t ai ned
66l gigateasriiectogigag atagtpcelgristacegal tcgagatgeameesticttat i on of
7Zbosvtgcaped goeegcsctglocgpaegip igfdgacigctdngigogeg ogstactgah sl i ces
78 hapagsetck tmtgcrtgzgt&at@abgtg@twge@eetgtgmtgm getsdangice
8RB fc@@é&ét 08P Litgs) cagmg@@aggabglggt c@@ﬁég@&gdgfgc mass
%9&5&5 ; Tto% &Eé de E‘c Rl Qe
{

[ ci on
[ i
1q tcgﬁ%‘igf’? g&ﬁcacgﬁ%cc %ggé?"g %cc? gga% cg‘f%%l BPNEE t hat
(094251888246 89 835 B8R § tecglrege %C&gﬁg fe&&&P nover
1Mdt¢@gcomegaé qaégcawcmgygtpwg@é&sf&a@a °¥360tﬂg§£géca° gic
1208 raggedgonge progeesge sadcpaoghg CRSCeRgaae chaggescag igeeiegeice
1250rgagaspgdesgiptdagehg caggoaappd expadcaacyiiglodatean above.

// Nonethel ess, after three treatnents with anti sense
ODNs connexin | evels were reduced by over 50% conpar ed
with controls (Figure 7 A, B shows connexi n43
reduct. ' \ eated corneas conpared wth

Hum%ﬁf‘%ér g? (JsggﬁﬁﬁBNZ%r)l evel s remai ned constant when
t he connexi n43 specific antisense ODNs were applied

LOCUSndi caBGi§o91%%at the A&3ibri oRNA clinasexPRI %5&7%2%

DEFBYI#t0Ni Homookpiansgapeuséticaqurotsin, bhfe 1t peddmesonnexin32hese
i mges ChanekMui3-Eyteasgopahy)Salinksd) spBNGA (dbDNAelone
basal twaGC@0806 NAAGH&7 H3bJIebmplbte &3NneXi n26 as

1 agz&%ﬁ@E t %ﬁ @a%cﬁ tQ g@a@‘té‘&ﬁé bayers 2- 6.

ey s e
119' S1SSANERSLR atggf:(‘f i) gcﬁfﬁ{?ﬁcag‘ g ncreased
164 {96CHEC0gR BARUHIEISE BRI gettqsft catffgeadq 4aplaeRst |
2¢hictaepiasan wggt&g@wtwpmtqﬂﬁ@% Hrorrtede esactiest 7D) and
30 h cedigeagnimatastigtitioaheashg alctopicEREgReRIECaTILELAAEF ed
3skaptaansat ddagadgasahtbetackesdigapeatca tggeicscatatactigem a
basis for the use of connexin specific anti sense ODNs
in tissue-engineering, including specifically after
exci mer |aser surgery of the ﬁornea, or for in vitro
organ culture for tissue eng? eering and

transpl antati on. The experinmental results provided
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comuni cation by connexins can therefore be used to
engi neer changes in epithelial cell patterning.

wwsHsBO0 at i on of connexi n specific anti sensePCDNR004/004431

pronote controls hypercellularity associated with
4% egdageigbh gegecatahf gicemtaich cagggacect plagtomhtcetatyficatcal aser
4B hdegtegtolt esggeiptigntiphpzcddorcdtgtad@ibtittResictaageger y
sppbﬂggaatg%mgg@cg@b@g@@agtg ac@‘!éfaecc% EJ&'aa&&EQ@QS (639

BeRc&dMegd, Lﬁ% W I ntense

L ey %% e o
grE e g sﬁcga. e e Dot Bisborie

TR b BT EaeCi RS pag AP RREY t&%ﬂﬁ?aa%gqtg%tg%@oﬁ%g&atggqtatu on

BF cectInIaga srtachecer £EcRLaGHS SwRetesepigegeigaetrashanagegeomal

99 kbagsgelgriegecetdeist tagcaratee caggoaimst s¢datecede @ctgasent

96 hguctagebesgamnctoat tetbeec®d chgtgtarag Bedictgpaictagpsger y

102¢ ractegdatcaddadcbitc e tig@étac ATUCRCE @BEdo@bcd @c!c&ﬁg (64%

108haA @ggag%eggﬁgegggag%&a @c%ra?a@g%cé ig caggA%, %@e haze
1147 t5 ¥ M0k &Ecc &%Jt%f:ét@{&t a%@%:

129 g acé agq I'$ ! %ga 8P dg.rl ng

I rect
3§ 1B° ggé’lg t C&ﬁa cﬁ@g@%gg@g?% 28\ %a%%?thorres

13¢] 3argegcege %%E% %ﬁgg acoiglgeet cenEREEEnEaseacsHheeiagiana
138 b genggaatag igqticsies scapREgan aagasagaggdiictgaeel gdzegagtiaon i n
14 h gggagakyeasigaamasagy tangitogegl cddgepitee Requgledci aetgadictdi r ect
150t labtccaabg gonteiuiet gatdanatg tatackhis aehgstt heapcagh t 0

156&gbdaabaas @hdaafiagd hdagdaahi on during tissue renodel ing.
// Administration of connexin specific antisense CDNs

reduces epithelial hyperplasia by 78% (assessed from

24 hr to 72 hr post - surgery) enabl i ng engi neering of

an e 0 dm ni stration of connexin
Hum%%’é é”%](%Q?Qrﬁ@ reduces nyofi brobl ast

actlvatl on up to 1 week post-surgery (and earlier |oss
LOCWYS ker aNdE£y04804 Regul 2263dp o RINA edinese|HRIGSFDCT-2004

DEFISGTION i Heérhbd eapiendaiab ¢enciioh rdéiaChbete2 CO8KIaQboitexid Zpue
damage (GUBR)) ShFENAY! cal renmodel i ng, providing inproved

1 cgghicRBie A ccg agfERab o ld@al Gf ects.
% %f&% CC 08 n %Q%g &Eﬁ ig acggagagca
?afﬁ%‘icF%ﬁ 2 %aﬂaa%gga RS aRectene Sealigians goeietase
eaaﬁﬁac?éqcm% AERAGIFBR chpcqiqedeitcatid trecagiptg
24] HeRiatiedeedacasa Aeaguigtas seagaigaguagadegastidaigionensr ti ssue
3Hasattetansicagectgdan gaabgigtiotacgatdeet axticudoatctcampaal
3&img1guua@ggwdetgcagstegbtd:tergeg tacdcgcdapaioectabidgct figedcat i on of
T
4 1i abdtckhddaBat caac cd '
sﬁlmce&aem et ca& %&e i aﬁéc ?a&fffa QR;E% exanpl o
601 45 r'ﬁ‘°$%%§%‘f % C%g ﬁ."%&%ﬁ e W
6 &ocfﬁaeaﬁﬁc BilEsas grCegCoRacRER T ABATIS il £2638igH ng of
721 r?égaéﬁsice%]@tqtgeﬁat ttaqaécctge@gﬁa@casﬁgwtgrattatag@tave
T8tAtiesuinid gtioligeeds gtepnarang ceagitiaah geatideecegtigtiogatmuni cat i on
84d dmagaeatag echgoaighy azpgetgegtaacaizigegcapethtcadppdrhitog.
903pcadcattbddeyacatda deatitbaiitabitata ARLIHERNSRcctgtag

ogleuiasEb aficiedasa iga&esas&t %agéctg&fw@a%aeﬂgé’ && can be
1026 5ghctRak Qfa%@{g Eﬁaa% da@@aa E& (Jt ;% W' ng
S ounds

ivo and
10@95%%%%; ] R
%&tga%f-’ég @?ga%é%ﬁaﬁ PR RSO RAFRgAgRY fwa%gaa g
Bt Htitihgee pagtiteqes pegtfasasy waawties one of
lz@u ‘{athé%i’F tglcﬁigéﬁ&/ gititaatsh staaergiegrmshiagtiae Fagieagits ease
processes in the eye, and for tissue engineering.
EXAMPLE 1V Ex vivo cul ture nodel Application of
anti sense ollgodeoxynucleotl es specific to the gap
junction protein Connexi n43% ol owi ng brain or spina
cord injury in adult animal nodels bl ocks | esion
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segnents and intact cords in order to el aborate repair
strategies for established |esions. Spinal cords are
wWex@sesod rom P7 - 4 rat pups and divi ded i nt oOPCHIBPAV4/004431
t horaci.c and rostral_segnents. Antisense
139)li agoidtgtin pacittige pagligaascditatagiop gategitianttatdtaar oni c gel
1389 dghigttcigtgatacdatanhigttheccepitineiga goetdagaergnaitdtgtadur i ng
141 aatizenst daticgutdd tfpgtttah Rtgladt@SdtdtBtgbRtatan@duct i on of
lﬁlﬁﬂg‘é&g%:’a%@fgﬁkﬁgg'bté@tgﬁﬁaﬁc% AP U 8acaaca

SRR e

cord
LM G R M A
1%1 SgEGRBRAIC BBYRRRACE igaline gepetqesthegarattigitigasacegh d cut s
1800 gscatitant ceggrgEtcdrigagesa Rgsgigdgraghitstgyegttaamasd er  of
1861 egetttggarcagotiggad caaatiaattpattaeag aeagcttignictdettcdaol ui di ne
19201 uegisipti getctesicag®ath Laﬂmaa@"?g@uateta%aatabéh sharp
1980k toashga @tdgangcﬁraggﬁf@gmbﬁaﬂtgag at&ﬁw aSeen
204 ra@é’t@ﬁ‘a@ér o &ARhfeQbtohda y or gel

?}ﬁcg%

t ure B.
21 1 fg d% f Aﬁﬁ%%ﬂ'% st udi es
‘5‘51 3?0 ﬁ%atﬁa& 5”5‘ gt?{eca{“?t%‘ﬂted cord
é’?ﬁ?ﬁ a@R@E@éW&FtaﬁaﬁaQB@aFf}aﬁ@ a@yrvive for this
// period whereas few remain viable after as little as 3
days in the control segnents. Isolectin-B4 |abelling
shows extensive activated (macrophagi c phenotype)

Humdfl Cx 9¢] pRI(SEQuasiNOn 23 control segments within five
days in culture. In treated sanples, acti vat ed

cr ogl ahhs are r Mt Q’le oy
lg%gg&ﬂ%&? W"dgg&ﬁ)i P e?&%)( g@%% fﬁ% %FI} ;—5%;) :

mar ker (9 é‘i?Pﬁfﬁ’é’ltviﬁacS’& SBBYA.j nd| cates significant
1 gaagfinti ﬁ@tgwacag gagieagiah gedeciterctectziganth craggictasgnent s
6d srparende pectcioma agccaecgpBIticsctgph pgdegsdmmg g gbdpt 2
12 ladpehtdgnga piosiobett Et@lgggg&%a@cao@é%ﬁ@g&c\ég%@ﬁﬁ cng of
1$>1eggg@bwgg cf@@&@%a@éé@%&c@@t&ﬁigo?éﬁa&tﬁ@d %b% gtl csue

qu

24)16& SdcY ttaa aghfibt Blcg
AU RS e
ét% e%%%?ag EERBRoIE aggagcf%crﬁgﬁ%cc Sk it o
4 *é’fé plgIeegElasea P RS CiRFS feﬁtgpf@afd@cvegqgg&g%&cgs&gtof the
%ﬁ%ccg?qgﬁptgﬁﬁgwctgp‘ﬂg@ gieccepgalipcagecpensiagaactaigrtat
le@giccc@ggm gacgegesst ahggcedsag rettglecigurepetbcagegtagzcacenf t s:
6Bpiceedaccay gt geengmitggaagaea picasgdcontgagedet tfto@adanger t s
66 1Mattcéeag egtMglggcg:@itétggdtglt&@@g@gdtog{w@cgggggtgftal evel of
731N@cgpbtbs bl c B@t@@gj QhdEs Over

7§l% '5& LK @%&ac{ Ht 8
§ e i i %ccacm i t%%gt B 1o

ggggegcgc 4% Cg\ﬁ%ﬁgﬁﬁa“ta&g DFLEeRccHAS
?gé% ﬁ%&ca&ma BRRAPACEEE gg%%gtagﬁ%cqt@% gtieagsetct he
1 0&h ficHessse tesfqagerraiiectctintiteaaciasdeensattctmtgdcatggduce
108 btieastitgeGeograpgl gragtetget sadgtggctetog@encaa4attgted8 hour s,

114d tdetaoattg cacancoestiophpigadtat€itcabet AOtdase @Bbcdcteat ment .
128U gkeotRsdh t5EEEER c?aict%@?étl:ﬂgéﬁgc ichicEddbd Bigggatcadd then

126 E6X226&6k0 50% Rioc SR WBtchIE gTYIP O

132P E&Wc%c‘fg rggé%“{ Qﬁdﬁ%@%% \%gr\;éé ggqggé g}%&??ccga Thi s

13§ fladch %%R}ﬁ%?%a&%ﬂcs BSEC ACAICIEAF FEOBBRRIRH 3

144) Bt prachs palpeagsE ooy BBIASCAIEES REIEasRE legREae!

1501 egtaqagage daeptarceseartrigs ticactaagtdatecaagdestittegni n
sharply defined with no obvious signs of edema or
tissue swelling. The segnents are placed end to end
but separated by a gap of 1 5mm After a one to

three day stabilization perp%d in culture, a graft of
a sciatic nerve froma P7 - 4 rat pup is placed across
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| medi ately after grafting, re-treatment wll comence

with the Connexi n43 anti sense oligoners acconpani ed by
wWoewsosab0 behavi or assessnent over the subsequReCilt/IRaYH004431

Since the culture period after grafting are relatively
156 egttatitiigemctpge dagtgdectotpreemtgithPathar ochdpgsididi es
1621 agtbpyapct otcdaappid MagatttedaadabOel stlaadtatéandRigscof
1680 Ik @I ob @ REGESSa a@@@géagrgg%ﬁ@eraé@agg%a fbdaetcAagh ow
174 ééﬁéd@@a%é%&g%? {l al\‘i Bkt aagtoctc
1809 é‘i“gk c 1SR '

aggcﬁ Cg‘?a@ at%é%:ﬁ m ght
g%‘i eiagy éag%gicg%a%%%‘w it g BAARE LR Cand |
%Tgsf? gresagsiohipiagcigca gpageiqies aeggrigaga atgaacctga
émﬁggt@éggag@t@é@ erpapgisParragetoalt neltgectragiggangeasl aced
20éﬂ1 dettteccemadtortadterpdteagestclagoagtazt poteantod tsagoRit S,
218t hwetgigcicelghagtay eadretiea g@éo@tgb&cbcaggg‘abﬁ ggﬁ’tggﬁg@ een

2151 @urpatagadenttdaag gc toahdtcAt adXRRRL tiEQYSANEr ati on
J  (Xu, XXM et al., 99, Jg@ Neur osci . : 1723 1740;

Keirstead, H S. et al ., 1999, Exp. Neurol. 159: 225 -
236) . | rrpl anted cells can provide a perm ssive
nt tr nervous system axon
Hum?"eéé%?ﬁ% &ﬁ»ﬁ@i@‘iﬁ@v@%r oven to be effective for
i nduci ng regrow h of axons. Schwann-cell -seeded

LOCHS$ni - chiivhdb321l ant s B43rkmt r mGNA pllimesd HRItIVe@®CT2N0d

DEFIBEQION tHomb sfichsqg jluvtion praeia, bada hecdrneginfion3)(Gis4),
appl i caggRoyA. The pri nci pI e here is that for spi nal

1 caaf SRR raagg?se g l: auétta &% Ivv'ngratn 0
6?)21%032% cb ct gg%;% c%ag & 4% ss ey
13 et Cah ct%%g %ﬁgca tﬁg ol o5esY
1 egletsteiee tacaapgga 22 g8 s@gatxam ag@@g%ﬂctt retyigoancy
2‘60%(5%&%&&@&%3@1" cagopicta ygaceags ticresgt giecensktat i ¢
3Hetgrelstege ecabtagrinvatcigatmacatiycctet cadtgstegtipetaatgcaeur i um
3@1ngifg@me (gbgaiggetdgsgug;gaa@ dabexgctpe megggaa dadtpaoct@ng
4Zxpcagiase &akcdizaaCRbgdagtsy a6t getdoh cS
48\Ibéibaftétﬁﬂ a%@@g@ oMRdbigm & %ﬁgﬁff £ %ac tgrowt h

@i %g?[" c cc Cl-é sts and
Pct cccg% Cag geag ala,%?a a%c‘; gftt gactcscq:gc(le
a%%?{fj@ga gcfcaf1 fercRiptaBtetfiace dagingreaa o ghesatdhr i | v
FARAITHCE 810r R8T aggcagest eRaerssemadberciase captasmeup f or

7&@@@«?%@% irctstasopsggagagcagccigaggatgedaagiaigt acteaigaigannel s

8419itgrigtigg cecdagtegn tocBagtepg tatmataac dtgega2ARgcaamag Rev .

9@i aivaadaggEbgccacPdg@tdc ca@btRadagpcadiosbREREEAdCti S

961@&%@% gggtbé@a@gag%%%eﬂét gé‘%gucr%gya%cfc?% r ecut
105Pa ga ?fg%t gc@%& g Eg%“y

nous

%

each

arter

TLLECT
10%@ 1°e%t aac 48t aég{;gaac‘% ijr-r%ta nnexi n43
1

S

ok UM A R RN
ARG HPeF_NFSBMIBIR 2a2AR322a/ BB Ur | ng out cones
/' " Time course experinments are carried out for both
peripheral grafts and inplants to establish whether
there is imediate, |late or continuous response to the

Huma@'@f3 . 1t BSS8ER) [IPRN®r 24) markers are used to assess
neur onal response and repair potentlal These i ncl ude:

Locézggron e§6§2&0d| e; ;ﬁgglguron Aan neu i!%’gatzom
pEFTEbY 3 WS SARIUPSHER BioLe iRy ga% ormexala 3 Mol dHOTBS),
gr ease- écul ar Pr obes, Oregon, USA). Increased

1 atgapatipe sEctepfigs agiostati tacaggeige toegranagizagageicty di st ance
61 bgdagtpetd atmptagt egdimegtppeoarat@edctop Fajctitgd
i ncreased nunbers of axons growi ng toward or across
the graft are specifically nonitored. Cell specific
mar kers (GFAP for astrocyt e% | sol ectin-B4 for
mcroglial cells, and S 100 #or Schwann cel | s). dial
cel | dlstrlbutlon and denS|ty and Ievels of
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| abel i ng, we use Zenon probes (Ml ecul ar Probes,
Oregon, USA) where appropriate. AU anti body and dye
wo aiwels3ear e anal ysed using The University of ApCKIB/®4431
Bi onedi cal | nmagi ng Research Unit Leica TCS 4D and SP2
12bpémrcticty aptgngge acatghgtcniacigesitopesgcaldt ggtigtmct
181 gotiennyicdgsgiBe iR gpitachell bagiotit gdfiargh ect ron
241 6¢RBEPAE ttcdaIRYE aBBREVS! R QR ATABStét MBI MBS or NI H

L

PEICH? E%?%&%“agl?gt 25C8LS R F‘z‘té?jacﬁﬁ‘i: $e538R38C gg&gt%ﬁgg m ds;
eigeiggacaigletcigea goplagtepicaagacarscr #eeacales CoHAka n 43
all"&glc)ca tcamawn@iatw BccisPlaagterast 8CapgRasd connexi n
60 Btcapigtcco AfairEtgg 26tgttteat cicoapgnge tuBApaagrowsitttant i r at
66Dboctetxdaty digzanchgy afdeatct@cHidetgond aacorprRgiagei@ficfar om Zymed
71 bdctd @08 c; anpiitht@oat gfddct FRVASE1aRE SXd B dathtgaat anti
78 BRRtEat c%@cas» aé%%ﬁé‘@gcs%%é g&%m&&ﬁ&@é&%ﬂ?ul ar
8 gzﬁ %Et%a chécté/i@t"tae%c% ang&dcc‘dgééég echst

9 CERiteetddetaset Berceiesit
|

oel.g ggct ??ﬁf*}tgfﬂ %gf%gca@g%t 828t BI82gRRA 4ecC

1024 fegozacres| REs8RIaE SAEFaS2pe) P‘@Fgﬂgéﬁf qagts@ﬁtagaﬁspﬁcwtc

10811 segesaeqts coaosgricgmdegenciggsteasticne cttetgtictigengoleg e

lgitchite dgadzgmnatdidapest Ehtpsplagdigagtape aggagggegt

12011 itgragteaxy sacdcaticigggsaccitesus yigidi® ZovtRetgie Sigghttidmne

120 Qu¥phdaad AR R Iadihaditd kb Was simlar to that
)/ described in previous studies (Santoro, S. W and

Joyce, G F. Proc. Natl Acad Scl USA, (1997), 94,

4262-7266 and Cairns, M J . et al., (1999) Nat.
Bigtech 17, 480-486). In brief, all AU and GU sites in

Humetqqum égagépégoof26fhe target connexi n were sel ect ed
with 8 or 9 nucl eotides on each side of the A or G

LOCURe deoByOB&Bdynes ar &80 caRN&ndirteanf PRIBEISHE0O4
DEFIDOTIOY He@ysasiensitabhuidiion photefdl bétes (Eqleringh) WhRNA GHNA
"10- 23" cl%ﬁé B 4S 1 SPNEA TIISTRIE RERAERA 0ds CONt T O

lctgééeclg ﬁa&‘i’?cc@c raa&c‘:’ht ltt}f{gh& core of
%@gj’sﬁ atggtc%:?gaao cghbe %ﬁgc Eg t%ﬁ%%t@%c :gtjt act:ca&n (g >A)
& t°° %@sﬁgéﬁ%%c@a%?ﬁat%@%ﬁ%%‘?tﬁ C
13teests &%ﬁttgaaa&é%g cagipaitagapacaggachcrgasataay
Z‘H]e@ﬁagegdéétzggﬂrﬁsggg@tacg\fémam gittchlegg BEggichascpansastasat s
3bletmgratézrdnageigteg aidacagtcretctiiastittragaicate atoctdgtag t o t he
3@10Eg1gbﬂg0¢bacgfgaag@gtg9 ggtg@‘agagu ah@Qbidingtdisnt hheigghar t ATG
4ZOEEMEat ot NOSE w 2BE%Y FRSccB 8! @sécaé*até @g%{:%é t ro

4@18&%09 oh@ égfcx dohdee er mo
5% ag;gga agc e fﬁ’gﬁgﬁ Fﬁié il

not form
aaa

$I naaf‘%acﬁl ng or

6 %‘@&F%‘i‘ ttwég% f&ctittgmﬁeqagm@ @tgt@ftéwcﬁtm 37c was

7%; aceaiegslg csacchacesiggptetige agtgiggawgacp@ctgﬂ engaacstighe

7§ lattgpstoctideftictage ceaacqgags hgrcogltt ddcchititptgatitaiges. ( 2)

34 Egtetiptont ttgdatgetendtheddey vadagrsig @tacbigtiy dugaadgtpy ar s

9@lhgt@&a@g@g?ﬁtcmg@a%%h@{gaégbad&aaaa&@a K&ﬁbatcﬁfg@tﬂcthd&@ vi dual

ol AhDA @ SHaleBa i€ hVER tga t@t@a f}’ caat-cl:—!lﬁa? Is a
aagga

1099%{095@&1 Sl e, Qaa;g%%a ff Acﬂgeggbgeg >s
L s b A e e
g Iﬁg %gg alacligeisieati¢ilacd] eavage

81 caacgtaatedf aa@fgé&g feet waoﬁa@#éag%@&rgcwwaa&agam step
12élygqag§@é%ttt@acag@tt@h@©aagt gSrtegig etdapgiicgy taciticgat ar get
bi ndi ng sequences were BLASTn searched with Gene Bank
to check for specificity
(http://ww. ncbi.nl mnih.gov/BLAST/). Deoxyribozynes
wi th honol ogy to other conneXin genes or other known
rodent genes were discarded. In vitro testing of
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vitro transcription. Both the full-length 2.4 kb rat
connexi n43 cDNA and the full coding .4 kb rat
w@ ewaesdent3 cDNA i ncl udi ng 200 nucl eoti des of PCT/IB2004/004431
"-untransl ated regions were used for in vitro
1321 amstttatap bactgtigtirgatdaggaan gittatarBbléaateatat taagagg bed from
138il nasdgateictttplagsovitgbatdive tigtidighcattBi-pie@takitiopr obe Kit.
14Ehattiabaty adgégcﬁﬂ%c&gga éauaéaftgc%tg"etag&t ﬁgEE@Bc§ pin col um
lich%Qc%Qétat Mé{a‘% A& 19t &R DRI ttihcatt

' { r%?:ar{s%itj 2 1
feei AR T At FOrT Bid MRNA
a@%ta[ t@%é?%“@%&%@%) ggﬁgg(@gflﬁ t%@tpar ately
éla%tﬁ%FP‘Fg Hiesastr afjecapag? o5isaapieh gajateptigreraaiapoo M Tri s
13ecisgicapralipcriaa SooticrapnANATIAR2I B RASTSIARGAAB- 10
l&ﬁnlraams at 37C. nRNA and deoxyri bozynme m x were then
i ncubated for one hour at 37 C, follow ng which, 10x

Bl uej uice (Invitrogen) was added to stop the cl eavage
reaction and the m xture kept on ice. The reaction

Hum£ﬂ &B‘I Qywﬁﬁgﬁﬁ}h@?%@dlonto a pre-run 4%

acryl: bis ratio, BioRad) in

yacr gel

LOCEEF?EWE STaBRE, "L ChEA BN e PR GEH 2004

KON Homowsppippsogapg unaigmyprotging gt I g SkPadeemieriagd )
u3| ng a(@%ggadRNHem Doc )spystem Desi gn of antisense

1 aaatdahgmangmpsgodgta sEnesezgteapagaed coenaggict) o@gutch)gs e d on the

GIvefzhiacotiCAgtaicgecceagenCRse ek bersdpanybbaoa
1@1 BeddAgteds g%%fé@@é‘%% gdh tdtéhg%lt@at Q@g ckc‘e MRNA
(.‘IC

?\gaao% SiBed "

é’a{géfz&aﬁ

3§E°w acga gﬁéifﬁ%‘f"‘t“% ga@%?% %actﬁ’fia% W%?ati& pRepaa & 41
atgegenapy ARAgEagtgy teiectace KARPsaCtRIEAot cé’éngg%ﬂ?Fnal 82,

42beaaitegstc gegisiqgetiogaege davacictie pogcegsaty digaedetect s such

48k aggmetacal ctgggiien gettdvgaml wgggcofigt8agdeoCigghiemectgati r i ngs

5¢bciscaagbhtetidciganectgfaldGganthatdoCagmitedaa cpgrgacgpcoi ded.

© 60Ntdag %@M%ﬁad&tég@ b@ctcc@ragcmdate dadag@

66 Y FHa@hiagc KatddR ébc?jét@&c cc%icdc?t shectb @t t five

7@1“& e&&’ F ﬁ:%ca@égg Qiaé& ?%co tﬁt‘é &@{?c Ect a% re"e”t

%fwagcaﬁ%aﬁar%%gg %lgﬁ%ccﬁ‘%%% "1“%% or
8‘&&‘?@‘8? tﬁ%‘?? P LRSS CBECERFH EBRRERELES H8%Rr s
9%1 a@rpgrggqt@gmécgtaﬂwgmcc%?ﬁt rgagccfgwtg &%@F%ng
96 htoatpdigay ciiesgsals ciggigaigigiceatggtgggsegescagls tivzaggacgh
10211 iagcangngeangtogtadcsamcatesiggngckgepctg sepesapapo tpetdobarc
108heRbedticyc sebrted tedcgetcd gaeﬁ&a@u@cfg@tgmmsggcgc
112y REEdH g?g%%%é@tcﬁ@fhc&@ﬁgé éc‘"g Baghbeh gQggBé'

lfo‘fﬁgggg\égg dal ocfcg?%i % /@%ﬁ cx\ét% s
MIEd-loak g tl%‘:t@%‘f $o ‘?ga%‘f Ce %’ﬁ&c
13 §§aé’8ft%°& BLHRECARACEFIBEIGT JogBeitGRg SelgrewLe cgc wYes

3<§| FCRECEEIE BCHHLEIPCH CARETAIFE PAERLCRT $926CRECEE RCBRENPEI n
1444 cegictpgigetsticiahticgcieaige geriacigicegacBeigFB8ecgigscginol e eye
150 sigttgegecarcaipsicty aadogp@ @gegtgered egdgogiger adcngdg@Onm
1560laregtgeadh sPasgh gdveichgaagopo e ciagengecgpegedhect iy wer e
1670 uedcadey ddaadd m&mh g abbedtd bebtEXNRREcadtcchhe

SHEGh Ao 6l u,w el dlodatt

Sy 5{% mm s{fm%& R
e e "elan
099@“‘6@

GElgacag HC 1CSHASRACCRABALEPEIFRACT ERRRCqGR
1%4&%%%%& ecgetatiik cepgriglat teatiqacy anjediteta RegtReCtRq nbal
conjunctiva. Antisense oligonmers were mxed with 30%
(ww Pluronic 127 gel (Sigma) on ice to a final 2 m
concentration and 10 m appljed onto the corneas as
previ ously described. (See ker, D.L., et al.;
(1999b) Dev Genet. 24:33-42; Geen, CR, et al.;
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Medi um was changed ten mnutes prior to every repeat
application of antisense or control oligoners. At

wa@ledos0s3d0G | nes, corneas were rinsed with PBS, pommmeedo4431

in OCT (Tissue Tek, Japan) and snap-frozen in liquid
19filttetgigieng RBatgiter sgatagtat onlscaatggnastageata tgantdaygtcut Wi t h
204 1 aegtegittc nygititied tt{oChAbRAaJaangtd anapgnid aglg Super Fr ost
//  Plus slides (Menzel, Germany). Forboth Cx43 and Cx26
MRNA anal ysis corneas were collected 8 hours after a
Si ngl e antisense treatnment. RNA isol ation and

P s extracted fromi sol at ed
cornéds r eagent (GI BCO, | nvitrogen,
Hum Bk oD/AT o ?is%%ﬁirh@ﬁ
) acc rd to the manuf acturer's protocols. The
LOCgﬂal ity san‘pl edHidp 8RS edingyr ARIOTrAPRRWRi s
H‘WhH@mﬁlsdplﬁm smpakids 1t mRhed cagplats edsgel s and t he
1 atgtpycaggti@8s or doiyéctbetp dsggaiggaml dezgabgtio daccctbste
61l gggngcrwdtrtguntcc@gctewgg@ect&dc ctigi tg&tgcfggétg@bl@g‘ﬁéggf i ed
1gpe&gg@mgtgg@&gijgaa Aotoatitcg BN acdcRagt s g&c PCR,
19%@6@%0@0%@ t tfcrc éUtthg g‘cQ% |ng oligo
Ao

Zg I R gcg‘cc %?aet o n;: ptase
Frieee aitalvied fagaggnae speeaesaeacr ga%aegg@a%a%n was
301 pgqaachcae pIEfGsoens gasiagargsCicagecipe igass e tategciangysi ng a
4¢ riageepsiogaciiatccsgageyng? gesctdzepNacdatacce setigtatggepl e i n
481 ttodagatge ofags®oit tgmmigicpctdgegdiacticeitipiay eatsakctgeCR Mast er
581 xat¢tfrpt pedtciBigapaatont tttdthsacanitdbdasttapchhie
60BAEE RGN USIBECLS titISLEN Slgott ggﬁ@@gg@%t y&lgped on the
66\5500'P§a e?c?:gﬁc&e&b't%&ga%t @E%:fi:?% c%'a:d_ zf ument

78 aé?a ag&:&%g ttﬁg&accy#%% aa&¥caa%a
7%@ cab i ga C gaada c
p P%$ M REt &5° SHgeEH %ﬁf"éﬁ%% 8 ke Geds
i ncludi ng 15 seconds of denaturation at 95 C and 1
m nut e of anneal i ng-el ongation at 60C, using the
standard protocol of the manufacturer. AU experinents
Humawe€Cr 26 e(5&48) HAINO 29)i pl i cate. The nonitoring of
negati ve control for each target showed an absence of

LOCGSI I yovesAsAups ficati gm ph WAr Rhlﬁea«efamgofmv%o@s
DEFINITION Sisdb s fﬁgﬁbf@ﬁ g%aflop?(# ot her RNA values
?agnm f t he target

Latg %;9%%%&?& teI y equal
f %‘;‘@5 &g%ﬁ%a%“%l ative

gagcacaigt Wawgﬁ%&%@a&aséﬂmamg%@@ aergag@eccur ve.
‘ 1$1f agapaigiet eitégadgregiictrcesmpitceaagdedgorttigiageeitacaar get and
24ls8egRhiggntecasiagriichoticag gliggttithcf digtngauta tcatgngdgat | ve
361 appdagada ggoneagied haaicins siagdcdgtealatighagroabagl ut e
36lugRtacfdtegtcitcAE N aR B adBotobitNPad oo %ﬁ@é’ttg%tXper I ment

437 @anttd i cigagt QctE tAd3Btol tEhtREhA
4é 1‘35’0‘1’;4 f&ﬁ& add rcTPa (Eta%a %é\é;ﬂ 22 r(‘:gt/rg\lo:

gﬁ %ﬂ%%“ﬂ?r%% 8#%?6‘ 84, SRGCIBREEN 3. 02
Pagiectsh Ricpgaags pitlangage peqtrasgic dif f erence

‘ftﬁ%ﬁgﬁﬁf’oups was determ ned by using the Student's t
/I' test. Conparisons anong several groups were perfornmed
by ANOVA, and significance was cal cul ated by using
Dunnett's mul tiple conparison test.Assessnent of

Hum@mk@ppngQllmNmerﬁ))effl ci ency on bl ocking translation
Cy3 and TagMan (Fam Tanra) |abelled oligoners were

Loc%ied toH§g§§§5564penetr tg?% and llty!@rk‘?é @%OOTC’

DEF W é%ﬁ@sén 8‘&?“’8?"6‘@1 ﬁ@g@ appl i ed

1 atggaggepegActas gg@ﬁcwcﬁtqﬂ%ﬁﬂ@aa%ﬁw qgﬁ&acgatabu lity and
the penetration of oligoners into the corneal
epithelium The treated corneas were fixed in 4%
par af or nal dehyde for 20 minyges, nounted in 1% agar

and vi ewed under a 40x water’’i mrersi on | ens as whol e
rm_unt The dept h of oI | goner penetratl on was rreasured
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| onger occurs. | nmmunofluorescent |abelling

I mmunol abel i ng of connexins on corneal sections were
w@ersosisedd as previously described, h brief, SPCU/IB264/004431

were bl ocked in 10% goat serum and incubated with

Pl ptapganagntcidptidyt @tcatga?b Otetigogmmeaigapigat @tctiggemexi n43)

11 gepOfhcédgablataggnts gl'cagga@‘aggtﬁgtcﬂ &)acﬁigct“gc@ Bai ght .

1’@1&6 ElatORGMBELcDRA MRS HeR gE yﬂeat 80wt

et Ay e Pl 55
R dopie ? ofislt ﬁgce%ﬁfr%? et i cpeRpson e

c?ﬁgelﬁaﬁgﬁ |g8 BRE8C5 ANEEEL 8RS CRHSRLRECE e ARSI B RS e 258
424 recqgeCtAc toatsgagqt GHECGRISACHEIEPIES ASSREES GeRE RS

48 topetaettc bliggath cCrgacasgiaagaagii¢acctigrycgeaicbctoogigres wer e
¥dldcegacgtiguggactpeti ¢gigicgaggloecaragdpaBgbriget ga%mcSPZ
aoartagacgt aﬁg‘fgcgﬁlag‘téﬁtttt@g Biggg @Spaegadiyht Slgosgdigas TI F

661|@§cg J:d &%ﬁ@h@gé&dcﬁﬁ:a@:@@ hagl
B;%ﬂ 5@’ a§ﬁ§
Al c%gg cc %cag W e
ae%‘fﬁ%gs %t?asgga%a Cafﬁ%ags ﬁ tlriegtisgte ﬁsed
dricegrragss AAPEEISaE £A5eR2ERE CW%E é?%cﬁ%ar&a Bepgcccag
Qﬁ]@qﬁqorzag%tgcwgg&t@ggaggpgqaggpctgqgceggcweﬁg@g@pptggﬂcg@
162 teasneitost geagengscigragessa gacargecta ceignighbag ggteteded
108cemcigpgdgamhgganpigagdpyegesd tvg t he center of nass
/| topographic projection option on the TCS-4D. Spots of
connexi n | abel were counted using NI H inmage (Scion
Corp.) after thresholding at 90 to 100 pixel intensity
e i mge. The area of corneal
Humea%lc:xh% f%ﬁ%?\gg\y%lﬁ nmeasured and a connexin density
er unit area was cal cul ated. An avera of four
LO endEPADA08 | mages |Gk UDBA t olinear &JR&%%NQ]‘&OM
DEFASEAON Elogmapiens CadRsieny faicosaein®or nea. Thi s number
1 atgggsgachggnacttatngdgtgaedtcwitigdaggdag tivedcesactoancvata N densi ty
6f giebdmana &eggﬁ@ae ghtcokctté aendogda ctggelct top@ged corneas.
M& gaaguggdtgwc@g%a awgc@l B8t g&a&a@mgagﬁg&aggk down
tcat%% E{f tocfalcfdt |bozymas

aﬁ o
2§ﬁ| e&é \fcet c'tﬂatéég c%t alt
t
gd‘& CoBt ARETRAAE SRRACETATAEL fﬁa&@%ﬁoé% FIB4% nese
304 s34t b8 A tesacga g%agﬁé%ﬂg@ ﬁ@aa%g%ae BaEStRgEea8Dus e
42 ¢agapgaggsriensidangirciRigasa REatErise txngta@ﬁaég@rtm

484 fatnttgheca gdtstgigetiggozgings tickightag gstaatsitat tetofatgggut at i on

:‘%

541 ttidwathd BecRdCttta abaultgthticcas@t@ e cevagiat igggatont r ol s.
60n Qttﬁ@t@&/ggdé@gc&’g'@gdélg&ﬁ‘dﬂﬁ@atg@tﬁlﬂatg%a&@fcﬁttgédﬁ’c& ar for
do ettt RliganBaxRéE TR attta %cét@aéa SR G agt%t shown)

cﬁﬁfﬁt@aﬁéﬁe it ﬁ?@h g 5@%& el 94" e
0] a I

%ﬁ%&%ﬁaﬁa e afS AP tgﬁ%%t"é\ R N

840 APt araciparddcensagsArig ey sAsdtaatatgrcAaadifted j ndi cat e
%04 #ecateigeorrsicspacaIgsctagaeat cliEMIERAACK AT CATIGRSRA9ALS ar e

%% gesiggictgntasggaidagshiagégpa cagaisopts tiwazygrec gigteretage.
10legggeaglg@nspaantea graocigdg3Gigeabfifig abftccB2PtiggcBig- 885,
lagﬂdcaig@zﬁanl@gtﬁtcbgG @fgbfa@pl dchgetadep ctccAfaLagetntccThe t wo

£ a?bé%ﬁ?&} @ab&th 50@1!& E% cg;c?tca&c{:ggs\’\n’:g
%Q&a %);8% %ca% t‘)%ca 8 r%%ﬂ ca%a %%F any

%&78 @ ggefa[gsgaf:  ABPAHHC bozyne
§°t‘5‘ﬁt$g§ AR3258FrSe cieaedictsy ICF‘Q‘@H@Q)@%%@C@%@? aggquences
¥E§CaeRrdagerstage gricatgsayt cthtqacang pectaitnga itietagpigo

activity against rat connexi n43. Name CDN Sequence 5'
to 3 ininvivo In vivo vitro protein nRNA SEQ | D NO
32 r43dzl 4 CCAAGGCA ggct agct acaacga TCCAGICA SEQ I D
NO 33 al dz605 CCGIGGGA ggctﬁ@ct acaacga GIGAGAGG + SEQ
ID NO 34 al df 605 CCGTGGGA ggct aAct acaacga GTGAGAGG

NI~ 1 ™~ R 17~ P . T Y.L N SN PN v . g
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SEQ I D NO 36 al dz783 TTTGGAGA ggct agct acaacga

CCGCAGTC ++ SEQ I D NGO 37 al df 783 TTTGGAGA
wQ@owsarsst@caacga CCGCAGIC SEQ | D NO 38 r43dz385DB32004/004431

ACGAGGAA ggct agctacaacga TGITTCTG +++ SEQ | D NO. 39

IBdrsadc THECEBEcggobagsiatan ttagiaA\Qedhbe&EQ | D NO

150308 gg@ﬂ@%%g ALRIEE ;&T@g@@g +++ SEQ
1@1@%%{%&3 zl O76 tEl:%hggct agg%tacaacga a(%ATGGCTA

;) SEQTD NO 42 DBl GIA ATT GOG GCA GGA GGA ATT GIT TCT
+ ++ GIC SEQ ID NO 43 DBls
GACAGAAACAATTCCTCCTGCCGCAATTAC SEQ | D NO 44 r43asl 4
CCAAGGCACTCCAGTCAC SEQ I D NO, 45 al as605
TCOGT GeRATItSAsRgtnoff thetinverton wilNopw4s desgrberbwith reference to the

foll%g&é@%%%ﬁ@ A e: %%too%to?b&%%é@égi by way of illustration

onlCASIAEEA IRt CTimltatioPERAd b ofife ihIa6822
TTTGCGGCACGAGGAATT SEQ ID NO 50 al as953

cccATcodkeTipligrierExamslenarepofifred By vgyaef itpstration and not by way of
1imiAEGOT CCACGATGECTAA + Tabl e 5 shows those ribozyne and

ant1 sense sequences selected on the basis of in vitro

ri bozynme cl eavage studies for in vivo analysis (nmRNA

and/ or protein | evel% or where defective ribozyne
controls (SEQ | DERAMPLdhY: INYIVO MNALYSIS conpar ed

i |, ribozymes. The oligoner nanmes have the
Ma#rrié"??g&?%t%desre they are specific only to rat
Lasepireahedk3 only; the prefix a denotes specificity

agai nst both nouse and rat. All oligoner sequences are

unnodi f i Eenalh Méistan dite B34 Wesdieisrg madérewmiditions consistent with the

< t agctacaacga”;.represents the "10-23" catalytic .
ARgg)? gega“@?%’_e °Ge eyweoﬁﬁ ﬁﬂa@agfnﬂl &&@Act‘%ﬂ%‘ﬁ@g eI, _%naeSthet‘SCd by
adnﬁﬂi@tr@tﬁigge@mlvgﬁﬂufe%ﬂ HPSHErmOM . (1685/nk1S Jihs 3P PR A46tRAaOBelgium) and

of as885 (marked in | ower case) and D is the sense
HypsiewelRb (Snag/mbERochequredients Lid, Waw deelahdcatsa veseeofn@®a988mif100g body

.as .per cent age cl.eavage by i ndivi dual
Welg‘&dﬁ@ﬁ%%@?%@.&ltﬁe Wlwye.ffect.s were measured by
i munol @&ﬁﬂméﬁﬁsé}fﬁéﬁ%ﬁ&ﬁXW%Tﬂerf&nféartﬁﬁ)% h SEE tdt8f Spithelium using a
(refer to Figure ) or Real -Tine PCR asséssnent of
Techuples ¥1'hg enditiar laser(Baugahek dronttoSEigipal, d153). Fheteyenmssoentered at the
etween 50% to 75% .+ ans between 25%

mid?]z?S‘%/ﬁd@g Jﬁgﬁg gf?ds ?ﬁgﬁgl Was DEEmse, wigh télgd/’gﬁ%W\pgtga@meters: treatment area
wasCIfORNAMEdifhet@RMY O 70, MEMA. MRdUGchiiRR iﬁfthéjfeﬁfo%hpo%gnall thickness

MRNA expressi ons up neans an I ncrease I n connexin
of thyr otteriar strpresd of thevwiarle epitiedived ExciibBt laserisatment gels preferentially
I ontrol freatpent. .also tested.forty four
eyl iR BB [P it ey Py Al rieonBerdnt3 AS ODNs on
corAIRREERG: ﬁﬁ%ginza%gfea@ma%aw ch 17 deoxyribozymes
mat ch bot " mousé and Tat connexi n26 mMRNA. The rat
connexi M2blomiigAsagpyantdadmal detebplacdahind imatividhd @ges and closely
ow ng.to the (?rgsené:ﬂ% of t\/\g_ T7 RNA po] yner ase, . )
MOIOKHHIOB ABY BRI | ‘Si¥t-Fy SfsPaliniive eveationesasaaghicved pring a slit lamp
: : : regi ons
bior e o0 A AT Oy s ¥on el R BIE /0 ° 01 g

493- 567 Sinseammigg dneivo icbgfocal thivkoschbp) . These figures
stently cl eaving deoxyribozyne is

f Pgw_cf(g Eﬁﬁ%g}t a&ﬂ(ﬂ infghow}ngag@geaéolﬁpr s%@ém@ét_: &sochaingmal was observed
e TS ARSI L BPUTER s n s

confooainmidro@operRNhe Thefodeamx Y rik kovytimms of xtié deadhing tBbdlogy with the
) ,szaZGS, d237f9 consjstently cleave rat connexi n26 nRNA
distiget advapigaept dizget digdimgtirnaf the imseesat dhtiag iof 2eTwstgn. &pimals were
: , 6 6 a e
madg PR A0 B (0 B & et RET Soslied flatformn that v
conpared to rat. Table 6. Deoxyribozyne (dz) and
anti sense (as) oligodeoxynucl eoti de sequences show ng
various degrees of in vitro &d in vivo activity
agai nst rodent connexi n26.
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Nane ODN Sequence 5" to 3 inin vivo In vivo vitro
protein mRNA SEQ I D NO 52 nR6dzl 53 GITGCAGA
wQ@wsasgst@caacga AAAATCGG +++ SEQ | D NO 53 b2ZpizBBE2004/004431
_GITCTTTA ggct agct acaacga CTCTCCCT -H + SEQ I D NO 54
adjixetl 34 ThGTSCT TRAhe gigic v ivg ctanfamt gaicidsCIgeCobiEctivet 165Qnl Bont of the
NO: .. 5%1 b2dz351 TCTCTTCGA ggct agct acaacga GICCTTAAA +++
AcqBBHNNREG 56 b2df 351 TCTCTTCGA ggct aAct acaacga

G‘I’CC'I’T . . . . .
 ggot ag?f‘l;ig:?:g?gﬁ%c%tﬁ%vgﬁﬁéé dﬁ%@ﬁ%ggoxgi 89%% dissection of the
11v1g§2' E?ga At gg&r@%gl maa?ugg?mmm@li@ ﬂ_i@%lhgsEsQ 5?1[1; &)Stmination starts
[CGA ct aAct acaacga GGACCI j
frorg o o P TS A RA BB B ik AR PORGTOT Froksmss depends upon the
cust?_lﬁ_@zséggs%%{%&}{%zﬁﬁ %gﬁﬁlf%ﬁgglﬁm&gg%g%g% -Jc_l%% moves back

62 b2rv33
and AGTVAECEIEE AT GarpEi GAAYD ThCe SinintDale) [1BBriéf28@harB re consists

TA T GATCICTTCGA SEQ ID NO 64 r26rv375n
OF o g TR VT U0 CPRASAGER FobrelSniesa Srnabiedtiedons, and a highly
j se n at nsi stent | . .
bl RO R U RER a0 e SnabIch, 9RSH? Mty ccpavision

Oplghalinicsy it placed bozlertip aifethy ajRctel thing 9s fagininfer¥ib¥ Qubstance. During
anal y ( and/ or protein levels), or where used

IS NA , €
scanjungy éﬁ%&ﬁ 0 thej aRglnig hebshwids| epenind asienigindeso thatribe corneal plane is
. r ey _are spec )
AR RrpARIRTE S theTolteAlad S M0 BBl o les BRRCIA 9753 The image
acquibitioprtizid s dpBrokamnattlysi 4seecndsl ClHeygeR Gt ﬂﬁatol?&‘tﬂe lens contacts the eye

pecies. Al oligomer sequences are unnodified
at aEanlglﬁProdF Fsther rablCP@@aaeaR&ﬁ uIlesrqugatial digital images were obtained per

" g iy ents.the .+ 10;23" catal ytic
cxanASbAIGL AT e PREISH' S 1P A OURE, LM rameters e
adjusted  derree tthey @refishianty eQithin®ints And O¥&E SRk WHns@ht VAl subsequent
was al sq used to control for any non-specific effects
eXPYINeHs-i k¥ evariagdrtipws: tha lighy dntensircwes desreasad 4 telcthe intensity

' ' f nnexi 26 in corneal secti.ons
eenchlly (RAISH ARELL bR (R ASFL Co° A BB due 81 byinen vl back and
forwtaod mh@ehent) /Wveretdsed"B&NS 200D% WotkiiB alsaRRt WREB10Q%.t Tor the rat
75% + neans_between 25%to 50% and - neans between
cornga, qegtrg‘go;g isnfaﬂhﬁt@ by sleenyisudizatimmal dre pupily iwhich provides very good
topo;gfag)ﬂfctal %@ee&%l?iglfy?t ei n and nRNA expressi ons.

oresecen abel ed CDN in Pluronic gel can
Invp@mf@daeiﬂm%scor neal epithelium Rat corneas naintain
expression of both connexin43 and connexi n26 in organ
cul t ur e Adhéinages asawirddywith dbs slibscentiog tiheivhetonfeca) naikroscope were

i.se oligoners by, 30% Pl ur,oni ¢, F-127 The rat
storde bh IS B 1B e ate S PSlyercb By SIS prprictay software
(Confostah 25 Wedekd Didhest the effectiveness of the

anti sense ol i godeoxynucl eoti des designs derived from
the in Viomel rydehicvewensl evaleded dollwoinp estereblogical principles.  Cell

hours and found that.the endotheliumrenmpjns intact,. .
courf Wl PR i the i M G AL ArOTBH R Gl p e i stereologica
compdrle€ ivat PRVARAWy tHe f vilvB %pﬁf&&l%ﬁrcﬁ@%e"@eg A HERBERSE as an optical

. not used. Cy3 |abelled oligomers were used to
dissegtare(p proke thiiesamtlesnwith eqyed medtrabilitp paxticldsie spddeh ofreleed, the in vivo

i nto the cultured cornea,, focal 6 optical slices, down .
contplht JmFEERE i "B RRearARR Nk sPhtioy cobRe ithyaaph being a
dissdctedPiRaeRhmpicd NACY3rdsael feltift i L dls Bty i i

show; f1 uor g%scent sir Sna’l @%@%Sggﬁg{ Eeel?sc% I{S%téegf g:igdr%ﬁlélg a pair of
frames (ronsecative pictures feabrded baittikeit vivd aghfaalpnivbessope), one frame having

.conj.ugat ed to ol i.godeoxynucl eqti des were used to i
Paﬂlﬁ%%ﬁgoéniin%&]ab%fﬁ@wa? trt]fr?e%ﬁwew“emg iPrifedeqused but recognizable
imagel JraRe eaxY PHGRRY( ' Yo [ L ohe;

ag?or neal ep?t heC [ é%&%ﬁ%ﬁ% cgirﬁJ 5%?‘3%0%?%% Fl Q%)f 15 recorded from the
ol i goner remai ned i ntact one hour after treatnent
(Figure 13B, 13C). The punctuate signal of intact

ol i gomers (FRET occurring i n’/i gure 13C) can be seen
as the red (represented on gray-scale) wavel ength

o —— r——— S
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epithelium In a prelimnary experinment, we treated
rat corneas with a single application of our positive
w@oovsiosdepo DBl , and found no significant changeBCT/IB2004/004431
connexi n43 protein expression after 8 hours. C ear
cleargxt ditagierin lanietinddwradt (184%)h Qe Slistefe 9 fh)etventthé B8Fo frames is also
rt

gp ljcations at eight hourly intervals. Based in pa
recorgefl. ; £he prmber eheallsder uaik yolussz(Mstheteture ggeals ss Xy= Wamber of cells

pvai n anti sense oligonmers in vivo (DB,
(n)/%@?ggg%gﬂlr)%as?%, r43as885, r43as953 and r43asl O76),
Ex vias corfocabimapies i sense ol igoners that were predicted to
be non-functional (r43asl4, r43as769 and r43as892),
and a reREOPNae cePmedl SeEiRINs s@istse )immygnohistordicicablk d stamed  with

. i tejin Lev . > 4 hours aof
i e OB RACAL S Rl DD s e 3 255 s
used o6 ektheatarthé S@nter of iegi_@lﬁ@iﬁﬁ ahd)@froel bl Hehe'cRht?A%r the peripheral
shoul d be positive i gure 14C, 14E, 14%. A three of
cornep Jis this quirpase gising Hpalpd§R B, saftvehre (Solhdyaging System, USA), the

area ?:tg:ﬂ{éeae%{e W%l Egsq rl{'%%?ar%@raﬂlﬁ;oﬁl f gc[tllglg n}%&'}g@&%ﬁﬁ% : ?gli?riia(%g region of

the ca®B82nd shoWwalieaofSihei dréd WasTGRMALEIKBARK BIOWME {RiidlE Using the
shorter as885 (just under 50% knockdown). "One of the

manughbequat opfinm; eellsswere thegmeanted wdtin thif arde amd ¢xtpiressed per unit area.

. eri ment ared to be as605 with a 64%reducti on
Antlsl%ﬁ?eprogf%quﬁqa%ﬁ’jic?ggnsumTary of these results

quant i f30e#l PlwioRic eReN bAABABH 'Cgﬂ?%l%osﬂiﬁté BfferbdQaline (molecular
techni que for other connexins, further
gradeoWrighdwas yeast fe delivee sinmedifiafles] gneaexim dcaneskiad3 ¥ specific antisense

AR T
pre-tr&dd RSP an AT Cr 18Y Sth&efotRlaioh wab SRAMKE X Yemiih P! eirir’]éﬁ lcHamber of

desi gned agai nst connexi n26 based on regions wt
the eyetfer e wadfdpiranoashayfn)b2dz330 and b2dz375. W found
that these antisense oligodegxynucl eotides ( ON.an
a3 75N T G CTRIES FONGE S0 B PO peBrisA BT { (OTA ATT GCG
GCA GGAGGGACRTTIGPT alCer GTEYRSEOIDORO: 88! Adiiibhio? ah ¥8TdZag to DB1
hour tinme period for thése experinments when antisense
ODNg| vigwedr vsing eeerddcat ullaser esanmnge minpstopy, wietdonstngted  intracellular
eneth vergﬁ%co trol treated corneas. Antisense ODNS | ead
PERCUAYOP BHUERTOM" i n connexi n43 and connexin 26 MRNA Real
time PGRe\BINYPR%phRedR SN RRal G &itf2fiGH, Of antisense
ol i godeoxynucl eot ipgees on #RNA ?evefs. aﬁtﬁconfi r med
Monitdring tissue segimeexihg go danadelingleffetisdes t hat knock down
connexi,nd3 protein expressi on (as605, as885, DBl) also . .
have | AWST eBHRIeS RRISBHARNY RVRIS WSHSARBRo 95BB s poanning in
vivo GRFREPHIMbIHE aB2l oS24 t i
The per cent age reduct! on ’%ﬁh’r”gg{?il\r}g%e%lglzg%%sjp%t laser surgery.
Contrelontseréaivid laseibumgeryrellat ed wel | with the | evel of

reduct .0 f connexi n43 protejn. The negative ) .
anti se b@gle | SUGURZeE g?ﬁ@)beéﬂﬁc%?ﬁﬁtm‘(ﬁé 1gatett ftsaeh fimgpoint.
TableSENSEmbEELS é&n%{’\rl}gi @%ﬂ@&%@%ﬂg %E??‘?; ?grnlee%vl?sle& & the in vivo follow-up

connexli n43 npar e corneas.

using Glirseexiing® Bt vikNSoeiopdl @sisiostopywas al so significantly
redu b s330N.and as, 375N within 8 hours of
ODN?@& é@ﬂlstéglaﬁ%é‘é'@ﬁéﬁ%gq? F‘ﬁﬁ]@ifsér atiqny afterjeser aeeye sequence

CONT R@hin29F |53 30 AM8nr o C T 28R ¥stC O Vol Ghsr e XN Diek €7
ef f ect lgn niRNA [ evel;s. rglol pateﬁ%{sé, pbgbrrbio%atiﬁo‘ﬁés?% Sweeks
sci eft§F ¢ aftFE es,| SHEW si t|E¥ETand |GHBEY dojd@ffent s | post-

and|materials refergnced or |mentiongd herein @fiay surgery
+ n

Nombek kdi ¢ Hve uflo*bhe I“vig' s—ofrskitl—of-those Cki I ed—i
%e arf to whi ch_thd |Eventi3 Cpertai‘snds, and e%ch such®

ref erenced docunment and material is hereby

i ncorporated by reference to the sane extent as if it
had been incorporated by reference inits entirety
individually or set forth hélein inits entirety.
Applicants reserve the right to physically incorporate

N a - r g, .




10

15

20

25

30

consi deration of this specification, and are

enconpassed within the spirit of the invention as
waledosnsdoby t he scope of the clains. It will bRCT/ERAI/0p4431

apparent to one skilled in the art that varying

eyes (®Ubsit 1StARAN ons100TN nodi¥ PlMt | phSDNay beORdde e ODhe 5 ODN

rventiTon dirsciosed erein thout—departtng fromth
scope and spirit of the invention. The invention
illustratively described herein suitably may be
practiced in the absence of any el enent or elenents,
Eacheell [layst ohthe sarnge Wais ghalsizddamd thewallcthips, sumber and appearance compared

S ificall j osed herein as essential. Thus, for
bem%%gtﬁﬁf%ﬁrql#%%%rﬁ%t?(g%o@pﬁer ein, in enbodinents or
Re-eﬁﬁmlﬁﬁti&{; the present invention, any of the terns

conprising”, "consisting essentially of, and

"consi stteafnent widyatisieconapgrind® @INNg prosiaterd epidrelinbresovy. In 90%

ter in the specification, Al so. the. terns
of AS Hns edfe cooncdt DR iy B8 S, MRt VEg oI 13 s afer PRI
laser rs@rg@ry,eﬁ&ﬁﬁ&b&@d YhoRB G WhitRAI{Figire11 B3t iA@fhis Hage, BN @Sc endothelial
and processes illustratively described herern suitably
cells epye presqmt &t 80°%6egnirpl efirngas (FigyreokAlerBy 84 howwsppithelind cells were seen

. that they are not necessaril Lestricted to de

in al P lrpls B8 ol e RERRE b 738 e okt bl @ s showed

activélpadliday veled NEfeiindiefes ithuttRepaREIRMURtbC iR ipftecdiig faster in the
singular forns "a," "an," and "the" include plural

conngxéihét sneeidicud OEEN traated opmesstthar isapohiroldi ct at es

ot herw se.. Under no circunstances may the patent be
Stmﬁnﬁ{]‘é"ﬁl\g’e&s’éﬁsto be limted to the specific exanples or

enbodi NBALS a YairBBENAPRs SRIE vith Gapday mdhed O YniparEedN densities in
Under no circunstances may the patent be interpreted

the anteribieandi pristegigr byoraa yithiaeashngneupnascefubytiemef tinea and e Mam Whitney
any ot.her .official or enploye t he Pat ent and

non e sieithce] (o roiwb sl edl et SRS elitol g PPN treated

cornédl Gt W lsBRbEA B dlihEadhk ORIy WtatlsGSATVAE AP ¥QURS Sle¥e found at 24 hr
adopted in a responsive witing by Applicants. The

post-tasemser gemd (Tabjer s Atdhis tinapoihtarethb eentrad mpl RN teeatedgs@ps stromal
(?s t er.mshof descrj gt iqn and not of .li 'lt ation, anpd h

cell depsiy 1 §he, Bt RIEOTRR AR ANGHEASS] fortidqrably Gompafrg to the pre-surgery

Value%)fgr\%ﬁx%' Q095 0 1 Xd PEKerPstBHl R Srnbdie str&RIUESSdensity has
shown and described or portions thereof, buf it is

also irecogetl zedpirhdito vthe ipersungenyi valoa(p onbieat &.¢f)swhibdten the posterior

Wit hj he scope of the jnvention.,as clajnmed. Thus, i .
srony #1 ODB (et S8t SHABALI bRISHD {5100t RSB NOUHEpgl diferent
fromgﬁéb}élgfsﬁfgeﬁp@ﬂﬁé 1hy> Qi3] OaRA BMpR dnefl cell density between the

i ment’s and - opt | onal ?eatur es, m)%%t cation and
two graupsat itterantdridr had postedmt ssrohmar therOIANShted edrmeay alverys showed lower

resorted to py those skilled in the art, and that such
stronb gsll fempiticstaamm e %Frpﬁ?qra?@ (aTVéfueoﬁgiOéEr Lpsisypprats the idea that 2
thip g e £ c by
small {5158 Q05 L1 NP 35 o R PODN ot
corneab rcom@hied ao dhg esretral catreys. h&hBiin theEfsh rapbrit shewivey thatwvepplication of
speci es_and_subgeneri c groupi gs falling within the

anti-eronering3 (RN tsdiipes lapstseHyprivgaithe gte ofhdrgany-e B B histochemical
analy-gﬁ' (ﬁxbrﬂgfet@.eﬁlo% TGOS rHy‘éerg?ﬁﬁgﬂtgtﬁ 230Qktel R ﬁg@f%ﬂogﬂs’cs which
W th a proviso or negatrve I'Imitation renoving any
inducuinweatedsabinal mhtrixmetodeligaisl scaei@gr dl ess of whet her
or not the excised material is specifi caICI?IgNr ecited

herei n. Tehlp: Hneyael pdlngountsria capirel andtAS | teRgfedgeorneas prior to
i [N : t S . . (o)
and 4 B Bfoull B BP, ColeRiuPERE Yertis e folowed
by stirtaskdeskitioned in the art will recognize that the
invention is also thereby described in terns of any
i ndi vi dual nenber or subgroup of nenbers of the
Mar kush group. What is claineg is: . A nmethod for
reduci ng ti ssue danage associ‘ated with an ophthal mc
procedure in a subject, conprising adm nistering an

o o o N a o o o o -
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3. A nethod of pronoting the accunul ati on of

epithelial cells in the eye or in a tissue associ ated
wWOowRak/0s3se0 eye of a subject conprising adn ni st BCT/IRROGIN04431

anti sense conpound to the eye of a subject in an

anount sufficient to inhibit the expreSS|on of a

Treatn%ﬂln ]?ﬁﬂh Hoﬂi’tg ote Antleﬂlbr Et[‘ af‘_"c»%ﬁE co‘dht P s‘te?fofﬁr ﬁﬁ%iﬂ’dofﬂht d
Wt e eye ol #@é}fs j ect .

Contrdl NN BoEIES, nyp’ﬁ&l@éi@'il@f a1 TT39909)£%75%r(n41’?) a ti|ssue

ODN aSSPpEkakesy W T 3478+ 60682 QE1A SUNJ3EHRE +GO6MAL18) N0

Contrdd M) PUhSEcR | NG ANY484HLL 6HOSEER=19P NP OURIH1 LOsdchEn=EYE O a
sub] @gderyi N an anount sufficient [to inhibit the

ODN exp| BSspos) Of a9RONASIKHOMPIDT el 1 3B0tNE3se e 19r 11
cel | srmmysoci ated with the eye off said subject. 5.| A

nmet hod of any one of clains 1-4 wherein said antisense
conmpound is sel i ng of
anti sense oligo @ﬁ@o’f ggs%ﬁ@e‘gg%@nucl eoti des,
Mate#R®Xord Methods, nor phol i no ol i gonucl eoti des, RNAI
. holecul es, siRNA nol ecul es, PNA nol ecul es, DNAzynes,
Histodegy: Bissugeplleptiomard fiwatienal | nucl ear RNAs, and anal ogs
of the precedin . Asnet hod of an ne of cl aj 1-5 .
Chat 't SBTOGT B 05 Phtodtt i M) Sired fafiplleat HoBeted time
point$ UfcliRfing epiRfdrefladtive Mkefit@ishy®ind aSBT RREESIRKIAS! IOBNs were

ker at ect ony, a cataract extraction, cor neal
administgredpioagnacsthetivad gets st deserdredeint expefimat | ehoveasd, co@esl sections

to replace. a;l ens, r.adial . kerat pt . a aucona
were ploepil 5 Fisip g ot Re Gt & A8 BB GBERy gpty. Whote
eyes S @]t WS trins€d IrPOKbRAPEY pfiSiPlodiebeAdIn@Na - Tidsue-Tek® OCT
The nmet hod of claim6 wherein sald anti sense conpound

(Sakwea ﬁmeit@eﬁlsa‘x)mndlfmbmenéaqydem@eg@el Biherdegaseary SO thdudd of some
il e SRR e P Sl EOB1C) BBl £ R e bong

cryoct8, 26, 37, 30 and /or . .9. The nmethod of claimé6
wherein said anti sense conpound is targeted to at
Tissueeattingbout 8 nucl eobases of a nucl eic acid nol ecul e
encodi a connexi.n havin a.nucleobﬁ§ﬁ seﬂ%ence
8L

sel oct drPBRTSROIFIKPICTHORINE T3S 29 QF<Bs blagks; of unfixed

t1ssuegw¥i‘éqrélﬁb{7bdafr§rﬁ528’®p@ @Biabs GRS BlabIMROUO U eicd @M@om L8888t for about
he eye of said subject, wherein said second

20mnam ecsalrrbretect@ thecame tcmperawg@aseﬂie tryoatat (iea20°Gb d?iaherﬁequlhbratlon of
nucleobaﬁ f a nucleic acid nol ecul e encodi ng

the tigsyR MR 01%YL- B° SPSTHEPL B8 SIS Ne @ seetiBcR e VighTissue Tek®
0cT. S8R dds ?PII %&rtnﬁ’or Ilfﬁ%t? 'nﬂlﬁ g& ?? Elﬁct %Q éf%'i] tlllnﬁﬁfﬁggaﬁehngt) were cut and

compoun getfed erent connexin
place@nbih SSHer6RAEPRYNEIQSs ¢VRhIRIGledet, GdiRanPl hoﬁn@fad@{ew Mollowing
3 wherein said antisense conpoun conpound is an
cryocuﬁmg;;@qsg@bl@pkggwmgqﬂ@@d ibaek t9f-80%: sterage andislBls supportmg cryosections
n eobases i.n | ength. . t.hod of claim
were {iC SRR S8R B8 hOied Bl SRt Pl ocit B Pafle to the optica
axm(ﬁ¢@§éeabout 12 nucl eobases of a nucleic acid nolecul e
encodi ng a connexin having a nucl eobase sequence
Haenggpedindbogin (HBREGinirgNrd Rudéar $3inidge net hod of cl ai m

6 wherejn said anti,sen co s targeted.to at

Conns" St VoB Mt SRLEs SR M ife BRI g s of different
stainiBF GOHeRE. ARG n\@é’i‘ena WdNGhéh BYie n%otl?l@ﬁ'lelrﬁ@ %&%@ﬁﬁ to break surface

selected from SEQ | D NO 12-31. 14. The neth of claim
tensicg angdde diain ﬁ@ndbqwmrsmb@om chagei i’rxbatcg@ﬂk’xjn femiatoxylin/Eosin

sainipg e B e A SO 4t e St R 4SS or 1.
2min St%h@ elteg fixeamh 6 Addie ﬂi’?}t ﬁﬂd/or]iﬁlméﬁ"ﬁelgq{yh%e@%tﬁlaaﬁmk dip in
wherei n wherein said anti sense conpouhd conpri ses
nucleobase sequence selected fromSEQ ID NO 1-1 . 16.
The nmethod of claim6 wherein said anti sense conpound
is an antisense oligonucleohide conprising naturally
occurring nucl eobases and a 3unnodi fi ed
i nt er nucl eosi de | i nkage.
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17. The nmethod of claim6 wherein said antisense
conpound is antisense oligonucl eotide conprising at
wo e@sosme nodi fied internucl eoside |inkage. 1BCT/IB2004/004431
nmet hod of claim 17 wherein said nodified
tap wath e SHded wasistiinddiin Kale I MadnpdodipnHfor 2miv, afitrewhichkagmss stain was
19. The nethod of claim6 wherein,_ sai g ant.i sense
rinseq HELHRE Vatehn Stin geffientisbion Feascasve |ba{gfilang dBSicofetap water
subst{\}\ﬁ '(gﬁ"%s)sﬂdg 3§ecm?4 8 Bye 1n%8nm;{% @a@r@ﬁtgpﬁr QFnu‘f kz@% & operfgrmed before
Srein gard antisense ¢o I's an o onuc tide
stainiﬁgl‘[ﬁfli%id@@nafor|3®a§dnséﬁmﬁvm¢bsf i Eﬁanyl,céeeﬁcbl&SWereZdeAy rinsed in tap
nmet hod of claim6 wherein said antisense conp gund is

watery dlehyirgtedr hepugh 9eal 0%k EEHTcelparsd i Hysenea eng fuoptedawith DPX
h
oo S, " B30 Sy S50, AR s 0 o

immmhﬁ@bchaﬁlcakaﬁzﬂydis)q{@efchm 3 05 (Saeapivas SBed] Muakwemsst of cornea
conmpound is adm ni stered by intraocular injection. 24.
thickpesgatas sarrist ouf o B sipined s¢qhiossi d anti sense compound i s
ation wwth a second conpound useful for
Imm‘rle'glgéélorc}lé&?l s%e damage or pronoting healing. 25. A

net hod dctichaiveremmaiotibeledabt carerging3 asigaliitt-dpscific monoclonal
growt h factor or cytokine. 26. A nmethod of claim25
antlbme rfer myediberblastonting enpsatinery tecegaag adpliar gRpeth g actin, for

basalflgl%%}%rc}}ep?»ylttlgék_z\n&j]\ﬂ:;{ntl&ﬁgn&bé@ﬁ bﬁge ﬂ{/%%g%f ﬁ@(]lnte&gn antibodies

were Kk td BifRedtiate stioffad kbrtdekRs from asotibrob&Rt and a Ki-67 antibody was
semaphorins. 27. The net hod of claim®6 wherein said

used gmghoseerdleprelifppiiond i s adninistered at a predeternined

Exv Oﬁ’ 1ca£ thlod of claim®6 wherein said antisense
%’8%% & Pf‘??n stered before said surgical

pr ocedur gults sReTddthAEEsioSmady lg,ﬁé)&ﬁﬂemotdablalﬂibﬁ had closed by 24 hr
wherein said antisense conmpound is adninistered duri ng

post-sag@ryi‘drggma) Bhwém} avagon ofithesstead Wyf menepusicgted/muliimucleated

and/oz S é)vg cg ls S %gﬁflbe g@? %ﬁ»tg‘% Jn thdg'f' tﬂe &&r g %aWaB&r\%d in both

ure 1Is per

groulﬁ HRd s ‘iﬂoxﬁfun@écﬁhmfﬁ hi BRbt-duse gl hiar Wikl the) adseasd DN fireated group
th an excinmer |aser photorefractive keratectony

shOWpIgJ@ siguificantly saalébrsmb]betof thgse cells tanibe contrel| sipyn @ igure 2A,B,C).

e .0 haI u r taract ex tract
R e R e e
The ép‘ith@h&ﬁrtﬁ%ﬁﬁesk Kvag $E’ﬂ12ﬂﬂ% in citrolcdiBéARQd s&dn ialRagure 8 at the site of laser
wherein the ophthalmc surgery is su\rﬁgery to correct

mduqeéﬂcsam (Fogurea% B)pandeinilecistoma bendath thewhlatasi asea (agure A,B) and in the
refrac

perlp?lgr& st orR% ﬁ%er%éwe?s%nﬁ%& %Bﬁ’%dfl‘gﬁogﬁc‘?ﬁ Ié)uflﬁ zg?ltls &1ypercellular1ty)

in coRfrONYrBSash@aLd HkeReod R¥a8\iSbSounk &b stforsta ¥a&Ra ﬁrDngﬁiel B and Figure C.
associated with the cornea of the subject. 37.

In therentiseniscoP DN tagatedeconheas élerf:pmeluup rwah af aven tbwkg@ﬂS%Figgre D,E) and in

e R SO KB S S5l B 08 O LG et i o

stronf@teti%aOfM&leQ{/éP & theatrohAGh&aSRGe B9 r&'iﬂcpclféll@ﬁﬁeééﬁt Scales bars in
cornea tissue in sald subj ect.40. A nethod of claim 6

Flgunmeneprelsentlwsrnlxemmnage is reduced in corneal cells of

Zgin@éaéigp 11} t%tmaé ahﬁﬁneéﬁ :t]cﬁgox%}fgg grlg?tlg{g vmqrg%hgm}lﬁf ODNss after laser

treatment are shown in Table 3, which compares changes in stromal thickness between control

and ODN treated corneas. Stromal thicknesses were measured from appropriate histological
stained sections. Statistical analysis of the data obtained for the ODN treated group using a
paired samples t-test showed that at all three time points investigated (24 hr, 48hr and 72 hr

74
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the cornea of a subject. 42. A nethod of claim®6 that
reduces hazing in the eye of said subject. 43. A
woredohosBeod cl ai m 6 that reduces scarring in theCEIB00F004431
said subject. 44. A nethod of claim6 that nodul ates
post-siygary L ebntral sstiompl dsislomsiss tie dtatifticallynsidrificantly ahinner than pre-surgery
differentiati on associated with a site aqof a | aser,
valud (g ysBief 0B R PR mIReA Siromal tiskngss noSeuigraidtterent from pre-
sur vd196k. KRontedBINGd] Qm& @h(wvggtnﬁ?éan{"& J i
ge?}grmdel i ng and Teduces "Raze associ at ed fv&f{kﬁtsg‘%glﬁl%ég%%a) (Figure
2 A, B, €3én -otld gewsthl | andi memipherat hern2d (Wheteoth? Atiotma doubles in thickness
ﬂoo%t-surgﬁr%/ pefi d. 46. A nmethod of claim®6 wherein
compataddo B P&V USPocedur e is an excimer |aser
TablP30CEHMRs 3R Girdfiafl tiBLR %ﬂ%e i '
? of st ror%?ls cell sai n sail %dgog j ec éx%@%r R&éﬁﬁglﬁgécfy;’ibacroh{r& and AS
treatedlcainea$ wherei n sai d ophthal mic procedure is an

exc| mer | aser. procedure and sai d nmethod pronotes the

" o Ggnaanuhichiis Bat Fectsd Orrasey ke senisel! o flaekness of 250um,
b t ' tl j |4 ot e
ut A o VA ph e S ST Rel R 0L BERBR R BRE (BelBlpelf tpithetium
and mrtadfmtES strdrat). r @heldosmalncaneal rapithelien iip phi BEtlk dbn average) and

éell rmv%mant ithin 12 hours of adm nistering said o
therefgrs PAMHRSs itswé“lﬁﬁauet ap emeyed by laser surgenyj eFkerefore, ta statistically

t L1148 u ' i e

compZ; BRereRlmp’ SE Rt Bkt A SRR Mobf ot o0 AR Sidulling to the pre-
surgegderntiak stenrhal ghichnebs, cant ddpesnsiethivhnmssUosh 4nd 4 &Hﬁt@y?‘recﬁngery stromal
hi sai d%ggégigt. 51. A nmethod of claim6 that results in
thickngss pfdyUsad s 23RNmy Washse ‘density in the anterior strona

+

Treatm@htt NOUT T €SI Blntk M an | BT Bl ¢ 'Eea"hgér‘grdé?jﬂ _
density of [he posteriol thickeBm) N t NEs WSl t iknt.?s?(ugl).

Normal (6 &ir@€)) SUD| Bekurgdp?. A BINRE)0T Clai M gdgf | nht bijts

Contro$t r omal  edemhagsQcicay €03 W ER) a STTE PioodnlepSer
ODN treieiiced | esjon in the 2419059 72 hr poxin=syrgery

Controper i od. 53. | Shnmktsaderpl | 807ah+%) 6 t hat | Rdyucas
ODN tegied hel i al hyper pl asi a | bsstdwes) 24 hr  t p1082n=hy

Controhost - sur ger y72hEpbst-sikgenet hedd (of6) cl ai m 6] 2hai=6y educes

ODN tregied i by ohl ast activati onl42dnt5sd 1 week| $dstSurgery. 55.
A nmethod of claim6 that nodul ates cell
Red ﬁl}gfferenti at i 8n t hat, pdi fies the extracellular .
edupfion fn congiexingd3 expressop s aysasiated witlaredused seomadinvasion and
reduo‘é&%itﬁ@ﬁﬁtﬂy%@r@ siaA et hod of treating an injury to
he”central” "nervous system the nmethod conprising
adMigios¢apial napsenvatiorsi $emed « cdpoettbvebofl conregindBoprbsdat in ODN
ﬁ(lo a gr eexi st i n&dcwou d of the central nervous system
treated qomeas, compargd tcorol comneas-c Aisust & shaws sombied thistpggaph images.
Top r8wSHBIVE Copkr8l Ldrfk, %@'b@ttbfﬂ] 3l shtogvste{ﬁ%sé(‘]ﬁgt(ﬁﬁih t&%{e\ﬂo lﬂ)f‘neas. The
system whereln said antisense conpound I's targe ed l'S
typicahinvasias tofaho strorBa by cbwnbeele svasfsean ubbtai grodssi within 24 hours at the
ecul gl%ejacodi ng a cqnnexi n having a nucl eobase

: I . o
llmbaggaﬂlé‘%ﬁf GERYRIFTPASo riSERYeD anmnalier Jensiyef roved eallsyens exhibited
. A A u .

m DR SE48) LR Uty 0 Mok o A i
throughloai theb stravhe r(BA[D)s BitdthanirdasedngupoMpdUedd label in the periphery (3E)
ubject at least 24 hours after a

adm nistered_fo S
compfiig 49 CANTYS d3RN By WHeSISH HRINCEORY ovsts hatheetiseh dol nemmal in the
: [ [ e Q [ .
cpitheyl O B SR Bl LB AR Ak M P §3G) gf pperplasa
(see figarevé HelmpuehemboirmasBens trexfsddcdribadr & n6eeH] Gpithélivdn with normal
Zﬁb‘%’ ect .. fl. The method of claim57 wherein said
levels ol Goanerdnt 9 sea (e c risalsdanrs da D, fyr ienresent @ mityeas; B and C
nmet hod of claim57 wherein said anti sense conpound
reduces inflammtion. 63. The nethod of claim57
wherein said anti sense conpound pronptes wound
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heal i ng. 64. The nmethod of claim57 used in
association wth a surgical inplantation procedure.
w® 2005/058800met hod of claim57 wherein said anti SBCIEFEB2004/004431
compound is directed to connexin 43 and is
repreg@g-,gﬂ ingp@pédm hesechigiires @ngpxinﬁig hprehrsayeiitegrinktate labeling with cell

nucle(fli é#e%hﬂg sgg A anG? \f\éggﬁ%g&s i}ﬁare (sjleﬁoglfegcfklgtgc%exm% protein levels
are reQBAERIIwaipOréaSm B ith %tﬁé&ﬁeki%?; e ahRl RULIR in! rnﬁr degree of

keratini sation. 67. Use of a antisense conmpoun
cell rgﬁr@mmméhﬁ groma. rﬂnadaddammnlf 36 ofQDN trqgitetd @BNDS aj@ermgm hr post-

R R L P TSN -

hypepRRREInipaBs DS %1 &3 zs%ra QQ'HI L &% -
YPGI{%I i rl]ﬂépagéﬁre e Sﬁirf?};%c{?ﬂe%sg t ;pogﬁ?tlﬁgélﬁ,s g’fj’/ at 48hr post

surgegorifo Rt 72 hr phs-spraspar alhis rwasf asaesmﬂ |ouaH;®stafmd dnidsKi+67 labeled
. engi neering in association with an ophthal mc _
SeCICB‘rsocedure wherein said antisense conpound inhibits
MyofibbaspIehingn Oof a connexin protein in the eye or in
yOcel | s associ gt ed with the eye of a subject. SEQUENCE
LI SabelBe<with>videndn BhERAREUTHCS ed Tibat. the lid@zasdNTdeBENGbers in the

onUEGAES, TASCETED 0 SEMEE, MO VETHOE O UGE e

keratgt%geg éﬁ?ilgli 51%&’ i%&%%ﬁg %ﬁgasg gilegéifg%;&ﬁﬁech L3 Hiatagﬂl sﬂio\éﬁ{ muscle actin

antibedjex)>THis dpbeting ghw&ﬁlagaagahtomgisthadteghlghéiﬁumﬂie@ 2f thyofibroblasts
211> .30 <212 213> Ho sapi ens <400> 2

ne o By R 5 s o e

myoftbeddast Bibed LA amrﬂ?fe%’éﬁ'v@ag %Bﬁlégpaﬁ %ﬁ f%gs?ﬁﬁ%?ﬁsted over 48 and 72

accaaagaca ctaccagcat 30
hours through to at least one week after surgery (Table 4). Figure 4 shows myofibroblast

labeling (anti-alpha smooth muscle actin) at 1 week post-laser surgery. Figures 4 A, B, and C
are controls; and Figures 4 D, E, and F are antisense treated corneas. By one week post-
wounding, in the control corneas, low to moderate numbers of myofibroblasts are present in
the anterior half of the peripheral stroma (4A), moderate to dense levels are present in the mid-
peripheral stromal regions (4 B), and moderate levels are seen in the anterior half of the stroma
in central regions (4C). In contrast, in the treated corneas, very low numbers of myofibroblasts
are present in peripheral (4D) or mid peripheral (4E) stroma and moderate to low numbers in
central stroma (4F). In some cases in the central stroma, myofibroblasts are concentrated in
the area just under the epithelium (not shown). Thus, the increased cell numbers seen in
Example 1 (hyerpcellularity) and Figure 2 above appears to be due to myofibroblast
differentiation and invasion. Myofibroblasts are known to be responsible for scar tissue
deposition in the stoma, with reduced crystaline deposition and increased secretion of wound
collagen III (Ahmadi A. J. and Jakobiec F.A.; 2002; Int Ophthalmol Clin. Summer; 42(3):13-
22.).

Table 4: Summary of alpha smooth muscle actin labeling for myofibroblast in control and

antisense ODN treated corneas.

| Time | Locations | Control corneas | AS treated corneas |
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<212> DNA <213> Honp sapi ens <400> 4 tcctgagcaa
tacctaacga acaaata 27 <210> 5 <211> 20 <212> DNA <213>

wWoH0ms/053p ens <400> 5 catctccttg gtgctcaacc 20PRRIEXS04004431
<211> 20 <212> DNA <213> Honp sapi ens<400> 6

24hr pottgagqi CgaPaeiblieggCt t gQ 800 D2 dkbte st <211> 2
<213> Honp_sapi ens <400% Minotlokght agt gg

1106%1IM n dafédior 1/3 st
ccagaatg ¢ 21

<210> 8 <

Wid>pegighery2 1

220ONR ixgi@est Honp S

pi08YHSM il fi@erioB 1/3 st

tt gt ccaggl CgEiet ccaag

% 1006 L2 Outer@r %31 1> 2

FBOLPL preanBNor 1/3 st

<213> Honp sapiens <400> 9 cgtccgagee rggﬂgfﬂhhﬂ'wmjgtc
48hr posf-swger)> N1 RpriRlepy) > 19 | 8% Minpllead 13> Honpt0%u M i haif anterior st
<400> 10 haagocacs il A L ;,.- 0 0 60%A4 ip halfagterior st
Ry ] ~ 0 ] 0 M A
<212> DNA| LEISPER0 | SROTEREIEAH0> 11 t gadfdhigihall anterior st
10
gaagat gtt Céntre 17% L under epi (hyperplasia) | 20% absent
50% D in whole st 80% M in anterior % st
33% M in whole st
72hr post-surgery Periphery 33% L in anterior half st 40% L in anterior half st
67% M in anterior half st 60% M in anterior half st
Mid-periphery 33% L in whele st 20% L in anterior half st
67% D in whole st 80% M in anterior half st
Centre 17% absent 20% absent
50% D in whole st 40% L in anterior half st
33% M in whole st 40% M in anterior % st
1 week post-surgery | Periphery 60% M in half anterior st 100% L in anterior 1/3 st

40% L in half anterior st

Mid-periphery

60% D in whole st
40% M in whole st

100% L in anterior half st

Centre

60% M in anterior half st
40% L in anterior half st

60% M in anterior half st
20% L in anterior half st

20% M under epi

Numbers of myofibroblasts are quantified as dense (D), moderate (M), low (L) or absent.
Percentages refer to proportions of animals affected at the specified levels. st = stroma, epi =
epithelium.  Significant differences between control and antisense treated corneas are
highlighted in bold.
Basal lamina deposition

Following photorefractive keratectomy the basal lamina reforms along with the
regrowing epithelium. Labeling with antibodies to laminin-1 shows that the reforming basal
lamina is discontinuous and with an irregular epithelial-stromal attachment (Figure 5). At 24
hours controls had little and/or uneven laminin deposition at the edge of the ablated area
(Figure 5A) and more centrally (Figure 5B) whereas antisense treated corneas showed a more
regular deposition of laminin at both of these regions (Figure 5C, Figure 5D). At 48 hours
controls still do not have a continuous laminin deposition (Figure 5E — edge of the ablated
area; Figure SF — central) and it was very uneven (Figure SE). In contrast antisesnse ODN
treated corneas had a continuous and relatively even basal lamina at the wound edge (Figure
5G) and centrally (Figure 5H). All scale bars in Figure 5 represent 20 microns. Connexin43
antisense treated corneas formed a denser, more continuous basal lamina within 24 hours with

less irregularity.
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<210> 12 <211> 3088 <212> DNA <213> Honp sapi ens <400>
12 acaaaaaagc ttttacgagg tatcagcact tttctttcat
WO 20930858yeg gcgt gaggaa 60 agt accaaac agcagcggarCT/IB2004/004431
ttttaaactt taaatagaca ggtctgagtg cctgaacttg 120
cct t t t chetlaminin titreglarity twes apigotified 4scdatnantFigwe 6t Dieecblack solid

. .tcactacttt 180 .t aagcaaaag.agtggtgcgc aggcaacatg
line if FFE D sepress ARG, deRchisieh it Cashyegiadag atiagice was measured as
the dGESdeAdNedRicd6h D% BUIAROGH: Bot@UE bHL ALy 'ggh}et 64,8, ¢, D).
300 ttccgaatcc tgctgctggg gacagcggtt gagtcagcce
Contrypl goragasthyd agueagtarigoes EE08 miaghs giepasabwith dfdanicrons in antisense
cctggttgt gaagatgt.ct gctatgacaa gtctttccca 420, L
ODNG AP bins oo Do LT GoPab e At B SIApE v Brévigell significant
(p<0.cegrgicttg 480 tacctggctc atgtgttcta tgtgatgcga

aaggaagaga aact gaacaa gaaagaggaa 540 gaact caagg

t t gcccaaaEXAMPEdt B e XMV TESSUE BENGINEERINGat t gag

600 at aaagaagt tcaagia tatf gaagag cat ggtaagg . )

t gaaaa?(g%'geaﬁ ﬁBg‘F‘?‘gmg‘g% X &E’geﬁi C"‘i‘?:waﬂ( ‘E‘Sfl%z?@d specific connexin
modul#tE Glsfilal ntRBCOBNE 1 TWAYhIGENE ek ttgfté%:&d7i%10 thefs% SXperiments,

at ccagt ggt acatctatgg attcagcttg agtgct t acact
connexanyelg and con@in gk c clamtexindd gliggaetwatidrt ¢ctusédto demonstrate that
cgccccacg agaaccat cttcatcatgc 840ttcatgctgg . o
Conn"t’%éﬁ ﬁ\ncal& %g@%te 1 oYy Fdqongedndl { owe dygsict because shigcpnnexin is
expre984d ih kied && helgd tl%%?sg&sthé cO98L | a1 998@3933%Hed from the cornea.
acccttacca tgcgaccadgt 960 ggtgcgctga gccctgccaa
The aagactsgo gagindec b dlaaleadig ot qpitheléd tissuedgtro@eigcechd@dni1.1 expression.
tcetce ccgctccecct ctcgectatg tctcctcctg ggt acaagcet
Mateﬁ'@fﬁﬂﬁ@% ofl§30 gacagaaaca attcttcttg ccgcaattac
aacaagGaag HOWaEa ARAGEAWHandAd Qviaftﬂl&ﬁ?@cglg?r carbc%n dioxide
cagaacaaaa tcgaatgggg caggcgggaa gcaccatctc taactccca
and wiR(Orag epesadissetted! tiatdcule cudgrt wad disecrdgdisinfedal with 0. 1mg/ml
. aaact agc tggt ggac_at 1268 gaattacagc cact a%ccat
penicliyh HERpIRY Ly detc tn%“Q‘éte@@ﬁ dysedan é?@‘iecBBécc 11%2@10? eye was then
transBPER BHRBAAL el i i a
e SRR SRRSO AR 1090010 6P BRI e v
were mioghtad adthotht gomedlagithelpinh aapdsed gt thé 4@-atdiaadh@gRce and cultured at
gtactc aacagcgtta ttcatgag%é tt agaaaaca caaagacatt

t

34°C 5y ungihieche ¢a @Og icubater ey tige aredmy (PpigMIgyg nvitrogen) for up
{ tg t tattt.

o 45 092009 PAYRR AL BRI AL BUATN AL o et o

to motstal thagpitigliaina MM digatle ddg 98t haihtalifelG6 GrA6vel dRGHYAL &drfunctiva.
agaat g%: tc 1680 tgtgtatgtg aat gagcggg tggtaattgt '
ggct aaadisense pligemens avere maxgdawidh 30%40/ whBbrerde £¢27 gel (Sigma) on

. t aatacttc .ctgaacatct t tctttt caac aaa
e to QRO AR oA il AP G0 v heCipimage (268 ARt had o
sampl@tsiZt 6PN 4 dobkaapet Expediating 2 PEAMBANS éx{pteﬁltn@ﬂ@ Ghowed that double
tgaccctcca ggt gt caat % gacttgtgct actatatttt 1920
t

treatmentsa@ eurt ppsgtvatceayet tDBhafar Bczpes badibrefirt agaanaagad3 protein

tccatgca 1980 .tttgcaaata cqtatattct tttfgcatcce .
exp re%sﬁcc%n[ 1glcoa ﬁgmteglt%%weag@c’%?%sa\gf it qre%&gulf}g?cfzgg% ours and connexin
specifiddidoateragppliededdry 8Moutst aat ggttt ctgtaaacat ttttaagaca

2100 gttgggatgt cacttaacat tttttttttt tgagctaaag

t cagggdamenelisiockemgjcal 12uddidgtvenstcatricdamut @it Eapdriraent 2 above using

ot 95 805 AT A 4 1 ¢ G B 522 i g ahove
Nucle€ ¥ef @intHrstAR&Dwith BB LM ?ﬁ)pﬁﬁﬁlhtiB&iHS.a Tth 888 thdrd EBllected on a Leica
gc caatatggtg tttacattat 2340 ataattcctg

t ggt gt
TCS ¢ mrgﬁggaﬁ’& serfgesd daser tsbarming nticrospt awitiatvgltaget anic offseg settings
maint%ziﬁ%cgtv{f t'%te%%%rgltgfnﬁt?t %?oaut?gg‘rt@ gl?cgvtvtc}u%htlgca%to}lact) %E)rtn%exin levels. For
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t aggat at ag cagtaatgct attactgaaa tgaatttcct ttttctgaaa
tgtaatcatt 2520 gatgcttgaa tgatagaatt ttagtactgt
w@a@msaspgett tagtcattaa tgtgagagac 2580 tt agaaaRERIB2004/004431
tgcttagagt ggactattaa atgtgcctaa atgaattttg cagtaactgg
quani®fgetfion abtc bpigd sticdst thodugbt 3 trEetoas avag praetdedagtna single extended

cttgtattct attatgagtt 2700 tagcagtctt ttggagtgac
foous apiiabictiee UGEqRT bier TR Ao PG GERGRG T oPRgn on the TCS 4D.
ConnE SR s q%l%ﬁﬁg%ﬁ% NiFRHRYS8of @(b%.aﬁ)@%g afePthtdsRblaing at 90 —
gaactatatg 2820 ttgaagacat ctaccagttt” ctccaaatgc
100 potdl intensatzanghe 256 gray scalmmepet ggt 2880 gaaaat gct g

agtatgacac ttttcttctt gcatgcatgt cagctacata aacagttttg
2940 t a@?@%ﬁéﬁ%t}{aﬁﬁt 5luf1g?r§?1%et BHEEHY, 1t ¥iiogEagXIn turnover rates

were 36hLACAINIEH LhpLADES HsstRORnfRALLSE g}&'éssggtiﬂ 4RI %%(@)imer laser ablated
tagtccatca gatcatgtgt tctggagagt gttctttatt 3

corncandetseabed in Exampled hghd 2thamac abov80 dorneftibless, bftexRitdetreatments with
. 1308.<212> DNA <213> Ho sapi ens <400> 13 at gggcgact )

antlsegﬁaéaﬁft gnngEEe %Wéretrg&écé 1y et ACRFGHREEE SeufEle (Figure 7

A, BOMhRHsC IR 2993 LEEGHOh FACARIOPN Uehed ActhdaS CREtbared with controls).
tcttggtgct gggggccgcg 120 gcggaggacg tgtggggcgda

Conntgiad6 dgrata rgaaih¢d aastant cdrenathe cangedmtd gorgificl 8fkisense ODNs were
.tgcgagaacg tctgctacga cagggccttc cccatctccg acatcggcett

appligd éa@e@t&ggthzh@eéa 188 i Pom@gtrgkx%laéva@éeevaﬁe&% a side effect of the

treatrfidrt! 3% %ied9 ilggé;le‘?%gﬁ&%n@c%‘g@&rg 9t 9e30G sg)gfsaﬁl B al two lagers of the
a

agaagaagaa adagagggag gaggaggagc agct gaagag agagagccc

epithdbfin agoaedazges fige paacigiedalgliag paédoadnimtytiade@sg2—-6. Connexin3l.1

. acgaccgcgg cagggtgcgc 420 atggccgggg cgcetgcetgeg
antisepse Ql%lg@ Flluped Raea s &OPRENH g et @egwﬁéﬁg &’@UE% also showed that the
crtGIAIFEILER GIRSEONESALM ARLLIENOAREOR LGR BRRIOFErD). T
incregpactigctthivhnésst cwmggsen casiigadHay 6Qthiae c@Fighiteca’D) and in the
. tcatcttcat ﬁCt gcgg]t gcctgcgecgt ccctgetget caacatgcetg
immgebistpehemice By F1gwst &3 gléb@je%%ga% ctc aagcagggcg

tgacc agﬁ?egreglﬁtsc%ﬁg&&%g iX ?l'g% QRUORGHCS gas?sgg)g g}gec%k)f connexin specific

ggggacagcc gatcccccgc ccct gcceccc cagc

antisé8g OMNIE itidsh@gedheing Jint diacspecitiagilyoi e geciaea tBaChi@gery of the
gcccctggga 840 caggcccgcecg ccgtgggcta ccccggggcec ]
cornegc §& c B8 c By Vel gefic culteg afort Bisva owinegtag taydc ignsplantation.  The

expe BfAREC G FRANAACRA0, SEAGRARACHLELAGANE UaBRAT ATF Wmexinds

gagcagaa ctggdgccaac ¢

specifig Cggisarie COON30 g1 etify bXehharapgat peacret@OorRgkehtctomy has many
cacgcctgca gcccccagcc ccgtcggcag cagctccccg 1080
beneficigldsey cgiae oF @’é{f@@@f{;@%g@g@g@é@ﬁ lgWgcecet gc t get ggat gg

gagcggcage. agt.ct goa coet ace s
sxocoucagtb A 9L OBR0R SMBESSER BRI Efow i c
moveh¥HaC A3d0hr PEst-6hilpe6 0% lhadgnoe Geated 98ine0Be HoadnBoDes8eas show

1260 agcagggcca gcagcgggcg ggccagaccg gaggactt o
the pr@@qm@togghcﬁsg)sm gl celis atztilisgcqeﬁa?asmadu@&&sm ithehd cells were

preseﬁtg%icg(%% 00320%558%6055%3%;@18 5@?3% 8%8%18%—%ﬁ 1&@2 glfegé&.&igg Qf direct cell-cell

comnfl3hEMBE IS} cbifekidadaathetetere 0 asedCRO BhdirdA Thagked Gh C&iGelial cell
120 cgtggtgggt aagatctggc tgacggtgct cttcatcttc

patterpgigat cct ca t cct gggect 180

Administration of connexin specific antisense ODNs promote controls
hypercellularity associated with myofibroblast differentiation at the site of a laser induced
lesion in the 24hr to 48hr post-surgery period. During this period, more control corneas (63%)

than antisense ODN treated corneas (39%) show intense hypercellularity in the whole stroma.
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ggccggcgag tcagtgtggg gt gacgagca gtcagatttc gagtgtaaca
cggcccagcc 240 aggctgcacc aacgtctgct atgaccaggc

W@ ea0s/0536at c tcccacatcc gctactgggt 300 gct gcagtPCI/IB2004/004431
ctcttcgtca gcacacccac cctggtctac ctgggccatg tcatttacct

Regubfildng bt diggge gellgeigagngyoichtige geagderefgmgdggased to modulate cell
... ctgcgggcag t ccg caa 4 acccacag . gt ggagcggg

diffogg R eHyme RO O S SHEE cogt 480
ggcagaag@mlg%%ﬁ GﬁEt 8 QRALLS CHEiRICARLARE g(ﬁﬁ@sa%h%ﬁ stromal
tcgccagtg gctctgcaag agt gtgctag aggcaggctt

remodeling @tigeng hagtay gloggdie df gtlaseg geiigediBfionae tdrtgdado 72 hr post-surgery
ccegtgtttg tgtgeccagecg agcacect gc, ccctacct cg tggact get

periogg én {1yt Pe1aedk geore ee@aﬁ&a&%@%&%&b& pntissnsedfeagedcorneas (39%) show

1nten§é9§z%919{}&9vﬁ5 ggrGhgat 720 ctccectggtg cttaacctge
agttggt gcacctgctg tgtcgctgecc tcagccgggg 780

g at gagggudminigatag of commgic gradc atsgaecOPYsgghidits tsteinal edema
accctta 840 cacgggccag %t cttcttc tacctccccg
g&it

durlng gq: Eadb’gﬁ@eé OEtcHPe @t&pco gb@c’t%lcqegdzga}mumcatmn therefore
aact gggcc aacctgacca cagaggagag
lmprg‘%g%gg{og%%é:@ﬁ?g% ccadycccc ctctcttcct ggacccacce
cct cagaxidmipttradaaal Gonlh@ﬁ@. spéxﬁﬁa ghiighsccODMFaades cell proliferation
ctgcttctaa gaagcagtat _gtat agaggc ct gt gctta 1080
in the @%rkya%&?a@ @aﬁ@é@%@&%gﬁ direchepd @eélcwlrgglaﬁfg&kc@a therefore
act ggget gg
oS AL AR i
tgttctt @&mrﬁﬁf&tibgag@ Ccatinkiat gpgific cancemgg O aedaekt epithelial

1260 cct ¢t ccaga tgctttgc ctgagcacag acagtca
hypexplasigby 8% £%S§€§é«=@gﬁg@ %4380"@?2@ gvggfgwrw):@r@@geg engineering of an
eventegftl%‘f Agctg atccagagga acccagagcc aacttacccc 1380
cctcaccc tatggaacag tcacctgtgc gcaggttgtc ctcaaaccct

ct cct casdginistiliogasagaeds siccRyatisgnet OINLC &gitices myofibroblast
cttgatcgca cagacagagc ttgtgcc ga 1500 tttggccct

activaiiiagR) é0y A cveskgrast-eugeryt @id ceprlierdosscet keratoggedt lg%lﬂagxon of direct

con BRSRBIRENAS! 0 BRRLEIREARE' A IR AR Py s

remodé{E> pilovidla@ aapdgedpledgbaly bfodogaagad 8Rver S iaal0RG .

t gaagaagcc cacggaa ga 60 aagtccaggg agg aaaa_
gaagcag/gélglmstrqt@g tCONRQKIR émﬁbgalﬁtsgmgc@gg{g resudts in a more regular

and c@e%igeg% hgal %%8%5]: gad%c%glgg% r%)% t e gséslgg ae%?lg?% é%l%a gﬁggue}e%on of direct

cell- @ll&fohﬁﬁﬂﬁ@tﬂbﬁ%bﬁ ﬂ{egﬁbre%gﬁ@@@%tglr%épu@ﬁé Baat Rikdinae.
cct gggggga tgagcaggct gatttccggt gtgatacgat tcagcctgge

300 t gclvaadditign.t thegex adym cemgggetifure me t@&edcherem indicates that

att ta ct ctag 360 cagat cat ct
regula Q1L 0 %qlé{eét 5?18 %gli Q:t a'gma%%aélga L, geg élg%(iag(? gfinélngil‘o tissue in vitro, for
examPUeC He SR Siag egﬁﬁélﬁﬁ ggiginea¢ LA 98REx 3] JAGRESRcCOPNBY AU treatment
ccggggetct 480 ggctcttacg agtacccggt ggcagagaag

also hasal @tg:ns(mtvgs(q, doexagpiainghe angisadingathipkat cgea for the relief of
tcca ctc accta agcat cctgatccge
com s R B g S P DR D e b S M hct ¢ ca
tctacgopd rebilsClawC tl@@oa@%cﬁﬁﬁé&ﬂest GHE8E dmdfere with cell-cell
gagtccctgt ccccacccgg tcaactgtta cgtatcccgg 720

comm@maamga@a lm;wdgndtssua:mgngﬁemng tand trgmodelingg Inpgificgdncit is shown
tccctc tC 78 aact .cta cacc

that bsggs&a %cgcypgaa%{[ c% CCt %ﬁt gx1§ AP e&résc aag %g used in corneal re-

modélﬁgtegl%%leﬂ@ @Il@ﬁﬁ@%h’ecﬁ\%tlgﬁg S56LryCAONAI08E RS 112016 @AY RYFitro tissue
900 tgcacaccac cccccgactt taatcagfgc ct ggagaat g

engingeing.ggggg aaaattcttc 960
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aatcccttca gcaataatat ggcctcccaa caaaacacag acaacctggt

caccgagcaa 1020 gtacgaggtc aggagcagac tcctggggaa
w@eiossmdcc aggttcgtta tggccagaag 1080 cct gaggrQUIB2004/004431

ccaat ggagt ctcaccaggt caccgccttc cccatggcta tcatagtgac

1140 aadegaoyiensd t@yimagde andgoegodagdgerbgtieadn therefore have
. _.Atgacct at. tgtgaccc 1200 tcctttatgg gaggat cagg L
signifiit 0teRel Bl Be cekaRs-e GuukaaRItgenagg and ameliorating
diseal r6Ldsd:0R tRELAAMAICTL L&k CAGREAR AL CaCt gCt L ggCtcctttg

agccccgggt 1320 ctcaatgacg ttgct gatta attctagaaa

ct at aaccag ggctctggga tagtaagaga 1380 ggtgacaacc

cacccagact gcagttccct ccccaccctc tacccagtat acgaagcctt

1440 tcagattact catgaaa@é’g\l\ggl-'gg%\@gga aagaagggaa

gcat ggcaaa agct ggcct gE%glggcmg{lag ccagagggat

agaatgactc tctctctaca taccagcagc ataccaaatg 1560

cgt t ct Apdicatidrc of amtitense toligadewikgnad esides specifi¢ @6 tEE€ AP junction

gaagagct 1620aagtt cccag ccaat agaca gcat gaatca )
Prote@gfg%rﬁ%ﬁnég f%l?%"é‘?&g’ g OF I3l pRE HUUE o adyt aymat models blocks lesion

t : CCt
spread ST REH A dRRAARRRy Rol-AAHE O 409 Torp R WWHiave tacen
our aatitehteaapmoachageatfoahe dfdi0developed aaak gneciilg@é aiddel for spinal cord

tacct(i:%l?gc aaat gcccca ccttggtgat gttgcaacct 1860 )
segments ang Wiagk cqrdy HyRrgente claberaieicpnly stryedigy foyestablighed lagians.

gggagt cag acae Gt£t a c . .

aacarct gl SRRk BEReARR A L LB R 8 ided into caudal,
thoratigahd gaaalsegaicatsc tAtiewsetoligbdevinioatidesd ek dppliadiCaPluronic gel

2040 ccctgaaggq cttaccaaca ggaatatcca agaagctgtt )
to theycut erdscpl thyasiinalt ¢pad spaments slyang é’tl%?ﬁm@ébﬁbt&@lggg, this results in a

; : t4a a 21 . s
reduciGf 3 RRbAS BEFORIE R 90 AR R BRI p g giebiiy of

the tisgraadhaasos? Aahclidtg 3adagatia abesi4ba Ramet sdvtilihg does not occur
cccctecctat ttacttcctt tgct ggct gc 2280 caacttagtg

(Figugee & Aty §RQVigE Fogh sereniy ¢ Aogiarficg phacineatiie cultwekt Thisctreatment
0 .
ook 102 G830 U 9 R0ROEC AR08 SH0R9ARIG i e ey

of treafetl Gahpleg ireCé164 T &0t GR Eife! PRlidiae DRRL GG AEPEsHIRE ons (Figure 9A).
t gggggct gt agaaaagcct tgccttcccc agggattggc ctggtctctg

In sheey p@@éasggect@m agd csuielation gt aqyeenst ts geant thygaghyut control tissue

g tgct aa tt 2574 <210 b <211>.1191
i i A O R S T
gctttc tS@B&qh@ﬂQ@E@ﬁﬁ@aﬁﬁﬁﬂﬁﬂﬂﬂﬁﬁo@ﬁﬁﬁ’@& atuldtes Ql@qatcfaif ab3how that
60 g gaagat ct ggct cact gt tct gat t gt c tt Cngat Cg

neuropg it fheclagpted eard gomments INeugnait daheblinglrsundyafagahis period whereas

ttt t tgt, 180 .
rew SEORAERE Rl BB AR SR ARE EG0R0E. B iR meutipe shows
exteng¢ QEHREA0(n2stPoHag R SHeh 8 pd)AE PGl tnvabioh PfddhEol segments within
tacctgggct atgctatcca caagattgcc 300 aaaat ggagc

five daggyint eelbige & Hcalad sagplps.aaptivatgd anigroghiglcentls aare gttt tycthe outer
e 0B S B GO P RRR0R50 PRI bt cn. o,

MAP 2881b88h@a0m8AeAHraRathnADFRBRSES hdGeGadakfant Boential for regrowth
ag(gcatgatg gccgacgacg gattcgggaa gatgggctca tgaaaatcta

in treat gl gegyeBg compayed guyeenirod sremragtsy whichoshgyt oA P-2 labelling at all

. tttgtgatag ggcagtattt tctgtatggc 600 ttccaagtcc
(Flgmgclcoaig?tta tgt gt gcagc agacttcctt gtcctcataa gatagactgc

660 tttatttcta gacccact gxaapggepatc ttccttctga

taatgtatgg tgttacaggc 720 ctttgcctct tgcttaacat
Graftingyofopeyinherak nerues acxgssonpinal ggrhlesioas t cgagac 780

teacta gg Saegtﬁgeargla%grav% &%ﬁlan%f tvgea%viﬂ a}e%rg%g %teg tigstute avtwatﬁt éc?nnexin43

tcettt
specific antisense oligodeoxynucleotides at the time of grafting to prevent lesion spread from
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t ggaat acac catctgctcc ccctggctat aacattgctg tcaaaccaga
t caaat ccag 900 tacaccgaac tgtccaatgc taagatcgcc
WO amaaspsaa acaaggccaa cacagcccag 960 gaacagcartT/IB2004/004431
at ggcagcca t gaggagaac ctcccagctg acctggaggc tctgcagcgg
the gra and gaitwghglactiyginceligh laads 6t isglgton of the gt from the host tissue
taca%sﬁg ccaaaac .108Q aaccctcatg gtccccggga

C 1
neuragggﬁ'g[%‘ﬁ’c JoyoreliErdhgct gg gt ccaacaaa 1140

Periﬁﬂ?@ﬁﬂéﬁ@&%ﬂis@gcaaatc aggggat ggg aagaactctg tctggattta
a 1191 <210> 17 <211> 1362 <212> DNA <213> Honp

sapit ensSpMGu@rdLEfg?@?s: ?m?hcghgmg%ﬂmee mtsaﬁta(Mik]:ﬁ)ore Millicell) in
ccC a ctcc gggt.ga aaal 9gggcg,
3smif (S HR g 165) sOdhe cufiie  GealE Bontqamt g ueiseuscioame over the

. 0 . C .
Segmélgg-t ggtﬁlzﬁgi%lg?c tegggg%%&%g%olg%?ggﬁggggl%o%%%?%%%{g,g 1uM concentration)

in a 39haPhagrageltare paced mmeditghaaea theoawmad desyec Th240] sets as it warms to
.ggct aga acgtctgcta .ggacgaggcc tttccgatct cccacattcg .
PhYﬂg@%bﬁgE gegﬁt?mé- S @p dﬂé@‘sﬁ%asqsme@gieiqaée ehéhscnyiserse oligomers. This
treatrfidl il HEER e LORIAGRBYGo QA REAE YE oRerP8 £ GAE M 99urs, with maximum
aggagaagcg caaaagccgc gacgaggagc tgggccagca ggcggygact
reductian abaeyhogs pcsttag:g’an‘,mg ggclgs ta@dg;‘e gl?amsﬁ@zgﬁ@feﬂgﬁtg:ulture, and then re-
agcaaagg cact aagaag ccggct gg aggggaccc] .
exPORIds haGRET: FALHACEERIES Aicat¥HE CYTIPIOY 48 AUTGCa datervention i1 vivo,

includihf YRRME Qgp%%%)tncaﬂh qggueg%q%%%lgcfthtetcﬁF L&&.a‘%ﬂisaa eEtha%gbaetprevented

ccrgcctct taccgctgca ggcc ctgcccc
by trgtmettggalec ICopaexindd gherificc gariseacolidabitrgaydramas af the incision; and

.ct}c tcct gttcatgttg tctgtggcct ctgtgtccct attcctcaac |
accordizghyydsat egts Tegiage Sherply Sayed vijfudo oBave cigns of edema or tissue
Sweuﬁlg_gccttgaa gaggcctgta 780 gagcagcccc tgggggagat

tCct gagaaa tccctccact ccattgctgt ctcctccatc 840

cagaaadteaegagus higtpiaced eht ¢b agbbutgasgagdsna ghp OF I LC%kA. After a
ctatttcccc _300_ ttgaccgagg. ttgggat ggt ggagaccagc
one te. dyes gecttgbibizatigaeeriof 18 siltusge Lrabeba gelgétpersgdiom a P7 — P14 rat

pup i% ggag&?ﬁ%% ﬁ%&%@t 990088 bRt $50e %%&?%dg %1%18 8(3@85%% i%cntegve (or its

ccttcctac t caggt ggg ggcacaagaa ¢
sapheag@granc)Cyitidagwoendl., 1080, GgagesARarse qgadBy AGuayo, A. J. et al.,

t 114
1981Lchkuokidly Yygblueboradanggabayvatmactga obclfgdgence 275
t : ( { .
S0 RAAE B O A DR LRSS D RRRPRTR e survival of

neuroh&t gt ccaga gct gacaaca gat gatgcca gacccctgag caggct aagce
1320 aaagccagca gccgagccag gtcagacgat ctaaccgtat ga
1362 <immedinfply alter-gufng: 29-psatmnt 23l Ismidrmoe gefi thesConnexin43

. <A400> A accat t agaggct ct agaagc
entise S ok nC L AIHARY 0 SRR E e SR 0GR Ry AR 4G R quont s
Sinceghe calt@etpBriod Q&L bfabiind gt eRticay sheitdes 8t dhgd compared with in
i t gggggaga cggtgtacga tgatgagcag accatgtttg tgtgcaacac
vivo S%‘Eg@dgg@@bs %%n@g&ts@tf@ae@gﬁgg@wg@twwfuwk@ggg@ssess repair response
t acatacg ttact t 0 ttccagatca .
as de{aglgéf SD%?O éf é]\/{% %%“&%’@c%‘&? OBt} tadgg’%s(i tCERELMERES A gt iLeted gvith and

witho@0fe laddifiot TG0 AHOUAGARRE BAOE!(EEdCLs AFAYFEIH GCNGF) which might
tagccct gga cagagacccc 360 cctgagtcca taggaggtcc

play airg ae@ﬁgwingg@mabmgéfeg@w@ét/ gymigrgtiamacga 420
EXAMPLE VI '

Insertion of Schwann-cell-seeded implants between segments placed end to

end
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gaagat aaga agttgcaaaa tgctattgtg aatggggtgc tgcagaacac
agagaacacc 480 agtaaggaga cagagccaga ttgtttagag

wQraodaspge@c t gact ccaca cccat caggt 540 ct acgcack@I/IB2004/004431
cat caaaat c caagct caga aggcaggaag gcatctcccg cttctacatt
600 at deudgpimis between &raated gegrueggaSchatang gglls have been selected as

t t ca atattttctc 660 ta cttta gtgtcc
ey SRR T b G breBi0el 205N s het OBk M ctat 1990,
Neur828119t 174301740 (C5QR68, 1AE LRI A399 28I UGLLLL 13RS LLLRY
gtttgctgta 780 agtggcatct gtgttgtgct caacctggct

gaact c duptandesk celépg atry pyogdaagatmiSAd: aagedmemit for central nervous
t gcga c_tcaggccaag agaaagtcaa_fctatgagat tcgtaacaag
sySte ST GE ] R ORGUGTot Bt b8 EETH gL JOMEIETOBON D of axons.
Schw?ﬂﬁ-@élﬁ%eﬂ@d ﬁ{i&taﬁﬁﬁﬁtim%%t%ﬂh&ﬁgggg%%g%%Swée% cotd }@%nbents placed

901 <212> DNA <213> HOnp sapi en cagggagt
end to gytltaye dadbeausedtiac thic appjiatigng Gheamagade hag acthat ftrcdpinal repair
. 60 .aacaaacaaqa, caaacaaa aaaaacccca, cagct t L
intory3BiSin A o oA A O AAATE M Db oS Skt 8 s Space with implant
mater$dl! §hahldifods 3c&P4A A8 cribED B%l Mcﬁ'ﬂgse? apliaOth eflépg\tdorrisseaf, T.K. et

cccttcagaa tggaagaatt tatctgcctc ttatttgatg tggatcaga
al., 19%1adgdeqygsci2 0 28 3he R4dn B8y, Xadhteyalgd§9act Gomat Héurol. 351: 145-160).
Cltggagat actctg g ttcacat 300 ccactccacc L
EerfEl S0502 SELeL 00800, 20U CRPL 300 cpctecace i o
are theRQembl a0 WO And Céx%gaglgs %%IQ&QQ% GHRI3RE3Fulbecco’s Modified
tctggcttca tctgcaatac agdacaacca ggct gcagaa
Eagledt dailigot @MBREGigyc USA) ¢ Cuagrotvtlc of tngigtat@y 86 are predominantly
fib tactg}g%tt ctgcaggtga tatttgtgtc ttcaccatcc ctggtctaca o
ibro @sé.b @ t]@%em tgtalr%tn}ﬁyga do& Qﬁﬁa‘b}?}t as ﬁl@e@gg@%@nﬂuency. This is
2aaseR t j
repes AP R0 (OO RAPELG Al (ROHAR il T BRPA BRAR Schyyann cells
These660 dissgtisiad ahd goognem fggacdiag irnaabpuymgcsraaaeizel guidance channels

BRI O T —
materfat §d %fg?ﬁl%g, (%gtgfetdt s%glg&ntrs %ﬂ%@? glieérf‘ér{dts 289k 96 SR 9LGE 8CSsion, and

cgt gt ctaa tatdatcgac tgt ct caagaccaac

placed gachtagricwitha iraphnioh ateridlaiddgat GewvednO nineliatedgafer grafting, samples
actatttcac tfttcttaaa cattcttgaa attttccacc taqggttttaa

are reggqgteéla\gg ttlgeaggm;;ég&égﬂ@pﬁqnsa ghgeraerstaad dbgaaqurepn hehavior is monitored

over S@g%g%a&a satgaattcca 1020 tgcaaacaag gcaaaacaaa
at gt'agccaa at accagagc acatctgcaa attcactgaa 1080

Measgrigg®ucemiest Ct gcccct g attataatct gttagtggaa aagcaaacac
acactgcagt 1140 gtaccctagt ttaaattcat cttctgtatt '
ccagccadRe Cewse SEReaimenty &g corigd out i bothyearipheraharafts and implants

cat ctgta ¢t aat gaga tttccacact. ..
o o5 408 BIPSF O P Lo IR P 5 s
Severdlainaficanag @edab waiaa nddddalorbpdrst G8a BRR0paehtisl. These include:

NoncGyEELSECES, fLAa2L 0435 danegagene clgaaustan L0 L
oo 3888 310G T, 05 B 5BEEE tter e,

Oregoig YISPQC tTheregird Gleatd b prodtad, lifGrbaded 24 88 AdSation ARAaRE YBEdbe length
1560 gtcacctcct aaaggtaacc tcaagggcca gttcagaaag

to distggecmagiated refind cad dncteased pumbers tof exensergygaowandcor across the graft

t . c a toatt t,t a 1680 .
e sERERRL AP R O REIOTLARAL GFAPRRRSERotRD, ke ns o
microglidl aHatand SLYADIHFeaghal c€ll)t TARY AL disaivikieAbhddensity, and levels
cgggtt cccacagatc ttcagatcta 1800aacagcggtt

ta
of mysﬁlg%%mtaé@ asseered atdntaCCRR t puiphgrahagvagewker) gragysed go glistinguish

betwed®%Rons of peripheral nerve origin as opposed to those regenerating from the cord

segments. GAP-43 (growth associated protein) antibodies are used to identify neuronal growth
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ggcacagaaa aaat agatag gggcagctct aaagaccagc t 1901
<210> 20 <211> 1311 <212> DNA <213> Honp sapi ens <400>
WQQooansmoct gga gcttcctgac gcggct gct g gaggagat CRCT/IB2004/004431
acaaccactc caccttcgtg 60 ggcaaggtgt ggctcacggt
conesyc tlgguiggtec blue cetgioed Gemithint gREQET ah@a@nogd@ick8opy of graft cross
. gaggccatct act acga gcaggccaag ttcacttgca acacgcggca
Sectlogléggegﬁéaé%f o g’é&&k@tabtslsgct at gacgc cttcgcgecce
Ct gt CIGRLEn B¢ AntibGdis Gt é} B tgatc i
t ct ccacgce ca?%ggtlk(g lgs g%c(gcimg%ct g@"‘gc‘%%gc chgrcfi%bé% or triple
labeliB@0 we gisg chtrongpraben (daedlag PebescOfsgott USA) Cukidie appropriate. All
. ccag c_acgccgcgeg 360 ccccgagcgec acctgccgece ) )
antib QS ARG B e GRebees s Corc U CEab 96 deiglgnd sBiomedical Tmaging
Resed 38 GRIE G Cheal 98 Gha KI6CIAGIAY ﬁ?qu&%gl%gg ARIEXBEAIY Electron
ggcagccgag 480 ggcgccggcyg aggaagcgga ggaggeaggc
microgeqyady apglonged cac tadigghig H-000T dddrogChiacg@ps. Image analysis
aggc agg_gaccccgggc ccgaccgggc aacacgat gg gcggaggcgc
progre%%egﬁée%%%g@r @Hgg‘@%egﬁtaf@lé P gluaptifytdiderencsy goetween control and
reatel @gieROCCag ggcagctttc 660 gaggtggect tcctggtggg
cfagtacctg ctgtacggct tcgaggtgcg accgttcttt 720
ccctgcagcc gccagcecctg cccgcacgtg gtggactget tcgtgtcgeg
ccct aEXAAPINB 0 - ANJASENSE O LICODFROXYNUCARY HOFI BESIGN

gt cagctgcc tgtgcctget gctcaacctc 840 tgtgagatgg
MateE’é‘ESacctggg cttgggcagc gcgcaggacg cggtgcgcgg ccgccgeggce

900 cc cecac.ccccgcacecg, coaccece -

cctgeg M glféédégéérg% @%Bdeg %%5%‘}0%5‘&?(1 Fﬁg%ogﬁegc%ﬁ plasmids; such as,

for expattgalisatidadaciad gbdexinds0 qIFed0,)C dad eaal&in 16 3lasmids for mouse
gcat g accagaacct ggcaaacctg gccctgcagg cgctgcgcga

COM%grggé éag @gnrle@tgog@ Enyyggers Ayl ameusrpanticay comgsigd3 and rabbit anti

t 1140 caga . .
T o ——
Alexal 260) s@08daY Gatbodes H6Hh AUGe6AGE PRHIAFLIHE CHIIAiclei were stained

. _Cccaagcccag ggctggctcc 1260 gagaagggca gtgccagcag '
using ol afcéé%%gm&g@mg t 4l gdpaxptibpzyBiey and1@ligoddoxyRudleotides were

> <213 sapi ens <400> 21 agacattct .
oo S A S5 e R A e REG efsner
were PitcBRed EREJAPpBEaPBigeRRs, AHA LA 8GSodebkyiiillc6BTes were purchased as
cgtgaac cggcattcta 120 ctgccattgg ccgagt at gg

t
unmoé%gy@fl@ggsp&@diegﬁ ebgaseexynmglsatidest g gt gct ggt gg 180

t ggct gcaga. gagt gt gt gg ggt gat gaga aatcttcctt catctgcaac
Deox}é'gg%zlyg?:ea ec“gjho ctggct gcaa cagcgtttge tatgaccaat

t Ctt CCqBaldebkyaftoaymt desgDaidbats WAinAG I%Ctﬁ&{described in previous

_catcctagtt tccaccccag cictcctcgt ggccatgcac gtggctcacc
studieg ¢Bandgpoa S A arncalpygadgabaPacgdudctgd. StigdkydgCO®7), 94, 42624266

T IR I T IR

mRNAGI§ @At b tHeCiatbet Sddndxinl w8 986684 Wathl & 8f 9hdclkdiddstoht@th side of
ctgctctacc 540 ctggctatgc catggtgcgg ctggtcaagt

the A ge dacghe deoxsriboryguescae dacanagegentGiGhiastuetdodirte sequence with the
wan QL CGGECCCC accgagaaaa G jtcac cgtcttcatg ctagctgceet

A %%O tgbeé’iﬁcgﬁg%ﬁ't c@f’cci@bgat [ﬁtﬁl@eggc%gt ggffag%acaacga . Control
deoxyfibbAdldsahsd GIAHEGIE! Ehtdigfle core of "ggctaActacaacga” with a single point
mutation (g—>A) Santoro, S. W. and Joyce, G. F. Biochem 37, 13330-13342). We also

designed GC and AC specific deoxyribozymes to cover gaps left by AU and GU
deoxyribozymes not meeting the three requirements below. Each deoxyribozyme was named
according to the position of "A" or "G" nucleotides from the start ATG codon. Those

deoxyribozymes selected for in vitro assay had to fulfill three requirements:
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cccgccgagc ccagcgcecgc tccaatccac cttcccgcaa gggctcgggce
ttcggccacc 780 gcctctcacc tgaatacaag cagaat gaga

WO c@ans@moct gct gagt gag caggat ggct 840 ccct gaaaREl/IB2004/004431
cat act gcgc cgcagccctg gcaccggggc tgggctggct gaaaagagcg

(1) %@n@cé&gn lgrt ¢heygehoseetds QXI'T #wes ashoohggmaaform stable secondary

t 96 tcct
bR e O AREER e ARG ERERSRR GRS ot vith a i o
lﬁtﬁh@cﬁﬁlﬁaﬁfﬂélt smp&@t&e SleaeHmah 39°¢ Was alsb4atd £C5I9995Fkly unable

tccttttg g 80 gagctggagg ggt ggggagc tagaggccac
arggi tsequeger at fslg]@g@gk tgmpera@ireggggct geece

@ éﬁc %g%{tgla ééc E,g.il,geé égfoa@i blB tagf?ggg é]%otﬁé: 'ég‘r;}éqg g]%?t%l(‘: S?h%ng—30 Kcal.
w&ﬁﬁl&ﬁﬁﬁl bindeChhdis bbRRR2n990ab CagalaRaRES Gt tézo promise between

tggagtcaca t cagt gagga gggat gt ggg t aagaggage. 1:
the peiEaily of lg@nélg@@s numing (gt toghizbera §§H aoniga) gadcag effective

SR04 0 L RS AR s it

Agcafdeatavhgasitd BoRutI08oEd 88 HEAMIGaRE MUTECEY %peated to

1500 agtccccaag gcctctctct gcctgaaatg ttacacatta

ggattt tacagcaaaa 1560 aaaaaaaaaa aaaaaaaaaa
5 > .22 <211> 2263 < > DNA <21
G) %’ A0S Al ST 35088 skt V50068508 Baishes agiCone Bark to
dh@@gcféi agidcilIaY C atPIBN R BONELRN By AAIREE C%?eox%rébozgmes with

cgccgagacc cccgececcgg cccecgecgeg cttcctcececyg acge
hpppl %fd@@é sonuegitagraas) at otherdtogmggdern ggndsgeag discarded.

ac 180 aaacactcca ccagcattgg

I“V‘tg"q%sﬁ ?E@ @3’?&’3’53%% tcttcatttt tcgcattatg 240
at cct cghé Gndude ebArAHM 39FRAADNAL 90 & PSR IRGE &QQS& 9% the pORF

tgtctgcaac 300 accctgcagc caggctgcaa gaacgtgtgc

vector; gaguegag twitle INcoE endiNhet end actadmed Gt pGEMMIY@Fomega) prior to in

vitro t%%%&%{%ﬁ%ﬁi}?%@éﬁ@é@ Legg{hgég %g%étgg cgct CCt }%ﬁ%g&é%haet ﬁac%dmg 1.4
kb rat 208842BIDNAGEAA41B83 04 3Qc1bLd LAY §%tfaﬁ91@9:gqg§éns were used for in

caaaacccag aaggtccgca tcgaaggctc cctgtggt
vitro tsanserigmnaiul dm}atndﬂﬂAoVatsctmgrggtheddt@htlﬁ@axﬁ@dqﬂ@ﬁﬁlﬂtDNA using a

e -

Conceh@8i@sit 96kt ah&e89% &9(89;9 t gtl

720 atgattgcag tgtctg aaétb% tt ca?oclzlg%%pc gg%l gto?ca(gb " 260mm.

Deoxygibgaanesgf4§ ntMaﬁmEtlgxoheen’iIﬁ@om)tetrﬂgﬁRam (@OI &b 9dFa@g/ pl total mRNA)
t caaaa t agat 840

cca ]i{baac C C a gt t
were (g SEREIEN RiEAgL RS BuEaa00 reMgbin s 20 mM
MgCl2806 kA 3199 @2%@?@%% 5 th% ?tgg th%%cagnwﬁt @Ehoxynbozyme mix

cttaaat gca accatttgada acccct gcctcadg
were them dtcobatgd foryaahaat a ﬂ&g,cmb@mg which! a0 Bluditice gMIRARen) was

ctaatt ctatgccigt cttaattttc tttcacttaa
added é{ izt% ﬂ%&i%?vwegré@%ﬂ%’ca@ ib%l@l%r@&tegt bigegdhe rerctigymixture was then
loadedt &t Al g@a cggea
rea gt?ta tqﬁe’% ?ltﬁl %%/c gagg%%mgdg}%i: Aaaa E?@Sa%gi t % loi%aglgéfbb’ég%]z buffer
and 7Mdigagadge 200 tbt2 hagt.gbdds skacitgaebivithG 1101000 ilution of SYBR

arcen (08| Pihes, (A o2 Bulitaad dor somobioRad Gapt Gsstsyem.

DeSlgIﬂ-%tﬁ@ﬁgech hikrgactttttgg aagtgaaaac tttgtagtat
gataggttat tttgatgtaa 1380 agatgttctg gataccatta

t at gt tAnttsenst giqutrcag aveggeios@ybdstd Ohand avditandddide sequences of
the de a%%g@ng%ﬁg{t o gst@?e;%l%tg%t@%g g;ctgitggy?g; : agngNEA;ztnthttro Selected
sequenb& WERL LI (AL A9HR cfegllgﬁ%"f%%cnqerlo 1g0s (Brysch, W. (1999). Antisense
Technology in the Ventral Nervous System, ed. H. A. Robertson; Oxford University Press 21-
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ttgtagcctc aatcgagtga gacagactag aagttcctag tgatggctta
t gat agcaaa 1620 tggcctcatg tcaaatattt agatgtaatt
WO r@bpsmega aat acagact ggatgtacca 1680 ccaact aRCHIB2004/004431
cctgtaatga caggcctgtc caacacatct cccttttcca tgactgtggt
41) aid {Wahboge Sggtalt, (20 &Egplacipaciogatal 8226659301 g bdiitf, sequence related
gaattfita ttggcacagt 1800, accatttaat ggggaggaca

side Y688 rIgGY aersaee g%p][oggto 18-](99{3961%55)@1@@5@0 unrelated genes,
GOORRRL (PR AORMIGE! PRREERS Sehaditss RAACeP 2290 ddthg with o

Thyndtint tok heag tHapath@at@baGach drtlagsdve fdi8Rotigdsg@aagavoided if possible
at agaagcta aggtttagat aaatattgag cagatctata_ ggaagattga

a
to preyelD HHEY PAWLAE t Jeligamers gthat tTgHR attaffet sacordainasiructures such as
: L t.att. . . g
rom B8 A58 06 A 98K 32100 L AAALER . B 5 oticomers ining

to thaaggatAR™IA. t Caatrghblagorgat,tigtlading seasaisaainbled, @év@adegindt mismatch
. Caaatacatt 2220 taaaacatta aaatataatc tctataataa
oligomsrsa Weitadlen d8Heuedsty assqyposgblexchemisinorplated sidemsifgcts due to cross

. ] » < > cttt cctggcaca
hybng%c (gné ?1:8 g?p %?Edc‘?ta féclzrclz éﬂlgén(gé%bcgtg?%h%aag gtctg g ) 60 °
CorneaLe@an RaltuPgaid treatifedGLiCle an6i@as € fliggmicoddegccgaggt ¢
gacggcccgt 120 cgcaccggga gggggggcetc ccaggggtge |
cccacgcicdf ducakgWtister wicyee nizgd iy g@g@@ ipxide and whole rat
a C t.Co s eqpe
oves SHAUIEE0OR20LAO6RE0. L AUCHEAA SATACEIT0u BAGIRI' il -
streplo@B@iiafit §enihhies agd fasedINCtetiPBS.C Thé WHgRISE tag ghen transferred onto
acaglgcpag cccat ggcca ccgat gccecc catttcacgec 360

a stergle hakignimg o GpmgyEieadishivih fiecereadacing vp.c dBe grsggrarggwented with

N T
humiliFHedtDYVH CO, GRAHa B i BeHmt FRE Ghéiurd YOPEAAESY BCiRI8et Bk up to 48

540 gggccccggg gacgcggggt caggccaccg cgttggccag
hom%ct@bﬂbcﬁ@le@lwg@aae@f@ed%@ vdextoatbe sutfarsgoient gight to twelve hours to

o AT AR A
g9t gct gk ek bliRa R OHEQIn&EY GAABDGY (W) FUGBERF 127 gel (Sigma) on

gat gagcaga aggactttga ctgcaacacc 780 aagcagcccg _
ice tqys figela? pivh coyeutragfirmaandgbl pbappdicd optoctbe apuiees enpreaiovslyslescribed.

(See BReh PISTAGS (IBORP D8 Soerit PAEEE BT R %15 2001), Methods
Mol BfIGGIILAC] $5)C TATR AREAMY MDA SHAIS BeITCRRMU 8% eas per experiment.

ctgtacgaca atgcaggcaa gaagcacgga ggcctgtggt ggacctacct
Preligirtaca gxyeetrion eb@2 fhatvestdt that deutle aeatatentyaofgourcpasitivteccontrol, DB1, for 8

ctc ct t gcacact.ct_ctggcat ggc .1080 ttcaat at
hour iR e G BrEoRS DG GG G HER COMPAL GGt g GaEmes were
therefobd Quit@eh A6A LU i § A8E LoRfexIRIGRIFRARESH 1§ 3pPlied every 8 hours.
acttcatggt gggcgcctcc 1200 gccgt'ctgca tcgtact cac

Howeat ctvgtigand chattegpdoganous catmeixg@éacxpacsgigh cis taffet@@0if the culture was
._cgagggct acaaggaca gcctcgaggg ggttgcagce cetcgtcectc .
main{afila i b BOSS0 TrerEc BACE TGO Her GUBAS BBHO% dgE egnicxin2e specific
oligoffcBIREHGT SorHSH3T 90, GHfH @Qtiolrpﬁgangig%éto"l’igﬁﬁers every 4 hours.

g '
agct gcaggc ttcagcaccc aacctdaccc ccatctgacc acagggcagd
Meditdd Oag ghgged dea ntatigs guioc to geasatpe appladaioagggmtisense or control

oicof 858 550 BR300 390 CELISAENs LRI BESSocT (rome To
Japar@%(iashé;ﬁ-‘ﬁ’ozélrg%ﬁt?ig 99rARG! PB9Gh IridsEARRE Wde E%s&@%ﬁ?%ut with a

cacaggccec gt gccagcc ctcaaaggac atagacttt
Leicaagostatg@iM3@i0spand aicuntecgc SeaFrod6Bhis gtidesggdaieze], Germany). For

acttagggca ctgctagcag ggcttcaacc aggaagggat caacccagga

1740
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agggat gat c aggagaggct tccctgagga cataatgtgt aagagaggtg
agaagtgctc 1800 ccaagcagac acaacagcag cacagaggtc
W0 gwagspserc acaaaaagt g atgctcgccc 1860 t gggct apCmIB2004/004431
t cagcagacc taaggcatct ctactccctc cagaggagcc gcccagattc
both £543 apd L34t annastpgtasneas oeag calirste 8 Agutsaifigy a single antisense
reatrRg@0ct gaga atgaacctga 1980 ctagaggttc tggagatacc
cagaggtccc ccaggtcatc acttggctca gtggaagccc 2040

tcttt cRNA isdafied ard ReSETHRAGPCIRC aggcagtggt gctcccatct
tcctccccac 2100 aactgtgetc aggcetggtgec cagectttca

gaccct geatd BRdygepacetiragedt fom drolapadbatgoergersagsing TRIzol reagent
(CBGR,FHEA88. D54 7t Ging 4SSl AR sitedis, ThSiBRSS of RNA

sampled O3 addessBY Ele6ESPIRAABCHIARE HYHRHRABEHRA0SBERRAM A ose gels and
at agaccttc cacgt&a.gc 60 acccaggaca cagccagcat

the 13% a8 J§§RNA thendrc viguplized igpdemyBlY Hliygrndtipmac THS Oxtraction yield was

B T Ry P o o
of toRRRINA IR0 Gising AR ET addd bl ACRBE TR R &C ERAYCAFE transcritpéase (Life

ccggcet geec Caacgt ctgc tatgacgagt tcttccccgt gtcccacg
Techmpdeeiesy dwtitegsyg USA) time diyet reactiarctajgme oA2GnlyQuantitative PCR reaction

was oG5 G- BE BRLET Beton nbied te B Ln Y 25REAEHG 100me total RN
for eatk G&rhfledfi @ VOUAARE 6F SR kARIRSILABIA00RERELOPCRNBIAH R Applied
ctt gcbgggc 480 ctcatcttca aggccgccgt ggatgctggc

Biosystemgy actarding da dbg mewnt bt mcasginStitigas.t RORaovas developed on the

T e .
therma@CéylcGaf @0AdiAGSCaRAIEbd BRANRIGL 8 L5 Rod GES gf:§€’g,afor 10 minutes and
cctcagfgaa gtcttctacc tggtgggcaa gaggtgcatg 720

50 cyglagaf ctWDtSQSPgB%RC aghekng ¢ § gegmds tof algpgatgration gt H5CQ catak erinute of
at acgt gc accatatg tcctctcecca agggcac

2 Y T

experﬁ%@sa%&gﬁpéeﬁ&ﬁﬁgﬁg:gﬁaﬁeat PR I6H ﬁ%fggg g:gg@&afo? fch target

900 at caacaggt cccccccaca tgaggccact ca
showegpneahpgerge @f girggoat.cct 960 t gccgt agca gggt ggt gag
gagggt ggct.. gt gggggc agct cg .cccaggggcc 1020 )
aat o g GEEGDAAES TOVA QtCER RIS ok dnigeel soergne agains
whichAGEEARSIAL Ja1d A8 nab ARG AT Ed. c
gt at at gt ¢ aaacct ot ta ttfég%?g?‘géagfﬁf%ﬁ}“‘?% {%?gl%ct}? et and 185 1RNA

amplificdinas aeccapiadnarhoaual Akasne amadka T A aaauadas 2aRaARE relative
IGVCISJI-)%O aadaddaadaada aadaadadadadad aadaaadaada aaaaadaaaaaa aaa

A ppithops thenped farrgandandsurpmAf the edficiprymfoapilifieation of the

T —

calculatg abgdtigyalitiig of @ECA NG ABS rBYBA &irdheR bi@Rinted? from the measured
g actcc}tﬁe? agt ggggt ca acaagtactc cacagccttt gggcgcat ct
Ct, a“gg‘g?@tﬂ& atll’SOnggﬁcleﬁ’élét(bf ¢ dagelggage cogyrarpdawsh control quantified
after 9Rh 25895 % gtgt ggagtgatga 240 ccacaaggac
ttcgactgca atactcgcca gcccggetge tccaacgtct getttgatga

300 gt Adltcalvabitiond FerRqafoantdBPaGhE PRINICCES &F8ehre (GraphPad, San

. Cttatcct gg_ t gacat gccc 360
Diego). Statistical difference between groups was determined by using the Student’s t test.
Comparisons among several groups were performed by ANOVA, and significance was

calculated by using Dunnett’s multiple comparison test.
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ctcactgctc gtggtcatgc acgtggccta ccgggaggtt caggagaaga
ggcaccgaga 420 agcccat ggg gagaacagtg ggcgcctcta
W@ ei0gasssecc ggcaagaagc ggggt gggct 480 ct ggt ggaREI/IB2004/004431
tatgtctgca gcctagtgtt caaggcgagc gtggacatcg cctttctcta
Assessdént of gitiseascColigvaidrs effiviency aadiledkihg aGinskacion Ct

t ggt caagt gccacgcaga 600 tccatgtccc aat at agt .
g&?y cande gangﬂ%b@gégb gllantra)a@a@l 1g0aRaTS meéea@g@g% assess penetration
t 0 .
o sGEEL L ER) SUARIGARTTAS RIORE St BsFBIE T4A0hS (RSE OB tboed
oligo@eBaAGHPHed Biesgeins pagreCappliod gdthcPlitdhiagelt toahemare both the stability
ccccacggta ccacctcttc ctgcaaacaa gacgacctcc tttcgggtga

and tigpenepiaen ek eligomeryjgia ha gomeal ppitheliwn : Fha tqatqd gprncas were fixed in

o C C G Q ccat
0 A€ oA RRARE LRI TE BB LA wnder o 40 e
immeBg G0 &G99 Gis GV euft, CThe adpaly of gligoraechaegadin gagagageédusing the
agccat gagg 1020 t aggggcagg, caagagagag, gattcagacg )
Z-scaptoptigggrye et % carfoeal anickasere aBDlofhgk Huensity versus z-distance

s 555 H5L S RFADR, BB O S5 BB BAARE Blha san

optiof] @ht18e 368 cAIPROEBEHCe tet0harice dhaggagmsRe ¢RI Prbetween the FAM

gggcaccttc atcgt gt%tg cccactgtc agaacttaat 1260
(donagh aadt TAYRA c@gaepige gwgq&baaqaﬁa in dategh d9men pdigomprpn> When the

o545t e R T e DB O R e o

longe®dtd§.gat a 60 caggcgacat cctcactgac cgagcaaaga
ttgacattcg tatcatcact gtgcaccatt 120 ggcttctagg
Immuneflearssgent phgllinggaga aggaggt ct g aaaccct cgc agagggat ct

180 tgccctcatt, ctttgggtct gaaacact a g

aaacag gg{lurboéagbgglg{gaa ﬁ%ﬁleg%lgg%cgg%e%g %%@g)téltégg’m performed - as
previgedy Hese?ibad.C Id bhél 6adiotd Vet Blddiedainaldds gb&iaser ) and incubated with

ccagcat cgg gaaggt gt gg atcacagtca tctttatttt ccgagtcat

primay eotibetypas 1350 ¢ geit tad coyeexindgd gl 69 Gablyheyti rat conrgaxin26) at
w0 GEERUAEC e S0 GHESERC HRRAFRER T A CABIRAAER g gioion of

Alex4898 @é’délé&%@&ﬁda@;abrﬁiﬂoagtaﬁ o€ BEESeRreCHE DARBOANd then fixed in 4%
ggccat gcat gtggcctact 540 acagggacga aaccact cgc

parafamupl ddydg andagyatrageiaed aga g Rropidamydedide®o a 1:50 dilution of
oo 024936 3978000, 25001 LCA0% | AOBPUROLG, SELO\ANAAD mcium

(Agaf:BRAEHE WAL). MM Blagbd WetAEdllce el lsing28it1RE AAL AGOTES-4D or Leica SP2
ccacctgcec tgggtgttga aatgtgggat tgacccctge cccaaccttg

conforgDlas¢rgmenmjog mitmstdpetaad gtaredhac Aatites agelt ogages twere collected using

TS ORIV ke e
the g@w-HLlA0QRRr g%%&gg gﬁ)ﬁ 18 GRGARMeOhe FRRPRAR! R iMASEAG Eoltrol tissue.

gccct aaagg taagca gaat gaaatg aatgagctga
The dattecatiatza gvergiice agadbr gt st @ecwighihGBOsape ¢xpeuneyt.

ctaaacattt caaggtaaaa tgtagetgcg,.tca ag acttctgtct
1080 1 of SHBAIG R BrloHE SR AL gL G BEE (P agyfts Wekd processed
into %?iélgﬁa&%&fdea tf&ﬁﬁgj?ﬁgeﬁ ithd80b ¢ bibihe @ﬁ@@etntéﬁﬁh%@g%%graphic projection

gttaac tftttgtagg atacttgct¢ cattcataca 120 .
optionaactye 54D aSpatsgif ggniaxdatabticvere aanated agiag Nt igwge §3won Corp.)

aa cat 60, t gcagt.cact ttgac tt ccttttaagt
ofer S aRULties gt b Ra GG TR ERT P kN G 21aBtY SEale pdhea; The area of comeal

epith?@n%%%efsgﬁsto HEsARE983 G cBhddxl §5Rly ?é&e\{rﬁ@eﬁ‘&?@ﬁ ¢l adib@9Mn average
aaaagatatt tttataggct tggatgtitt tagttctgac

of fouut tgeaddd foctatraagegtvedre LidetDtot ¢ati¢tdata dhe abrolupg coteaxin density of each

cttacct aaaacat gc ttagttt tagaattaca.1500, .
cornea. This n%r% er was t en%o%nglgz%d vei%l %he mecgum connexin EE'iensrcy of either sense
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ccacaagtat ctaaatttgg aacttacaaa gggtctatct tgtaaatatt
gttttgcatt 1560 gtctgttggc aaatttgtga actgtcatga
WO amgosicamg gt ggaaagtg ttcattgcac 1620 aat at at PCT/IB2004/004431
tactgctttc tgaatgtaga cggaacagtg tggaagcaga aggctttttt
controbigéutealaart gehtreatgd tomepasc e baat repesedahtha dhparegtentage knock down

at gt.gatt..gcctcaataa 1740 agctcgtccc cattgcttaa
Whe“%%&l@?ﬂ%&ﬁ%ﬂﬁé@&%&- aaaaaaaaaa aaaaaaaaaa 1800 aaaaa
Deox&ﬁgﬁqﬁaé@m&&vgﬁu@vé%&%&%ﬁrw <213> Hormo sapi ens

<400> 27 aaat gadaga gggagcagga ggcgccggtc ccagccacct
cccaagdlisty sot depptycihgrynt were desiged spedfitallycagginst rodent connexind3

T umEn e T
moust $h8924PnheiRS: GHAYUCaALAYISE 3)9&91%?&1 PYFAARE W Bxyribozymes with a
agcct ggt gc cgcact ccca ccacgetggg 240 gt aggagggce

singla ggigh catationcighe 446:43" aetalytigtcgegasantdative aanrgs.ghiegddoggribozyme
300 ctctgtacca, gccccccacc ctga ttcactgcag

cleavg%gargélél{sg ?regggﬁggraééﬁ'ﬁ rgggpn&fa)gggg ggﬁgAéab@dﬁtI%th (not shown) and

the rédt CoRAGEOEC RN A %@K%angl?%ﬂg glﬁl e Pﬁ%)g %@?fag (g%gre 11A) and mouse

aaattgggtc tagcgtctcg g aggc tccact cagcatc
(Figued t jd)agohnekdid3aanRydacapgeart ¢gghdviec cingitdrt eegama accessible to the
cgaggcaagl. caggggctgg tccagcetgat 540 ctccaaggtc
deoxwf@%wa%\gihgfisv §yuticate é@&g&?@&%@@g@@% SANRFHGIBBHA that are
expod At GREFAAI kG &Qggﬁ%g@% c%@g%t. 9pEQe 9@%@4 € Gfound 367-466, 526-
agcacccat c ggtcccaaag agaaggt aac c agctga
622, gi8gt&3Fc cargl AOOT-AOT6 gbpsge cfedm ctigt s@agc TG cgddon. The two defective
7§g)tétcat act%gks:ctcatc Cctl aaacccgggc ctctcctacc .
deoxyribozymes. &l dEUS: yuhatd 7853 shayed) #agdeavasa € godeat connexind3 mRNA.
ta.: .
DeosGASCARES B BRA, PR R BESHRL SRLIRRET Hh oty sgrmone
mRNdcajtd didtnggsidBagctleyag@adtiviigacgccgt g cagct gcagt
cgccgcet cgt gggccgectc tggctggtgg 960 tcat gct gat .
ctt ccgcjé??’},e ctg%gt g‘@?’@@ryccé?ég e@%ﬂ%@@ccﬁ@ t iiagytsggse  (as)
oligo&%gn@&g&ﬂga%%tﬁe&teg %ﬁ&\%k%%ﬁﬁ)%@cc%fg%e%g (ﬁg?ac 999°L80 in vivo activity

tcgCcagacc t acgacc 0 gcgccttccc ggtctcccac
againktaac@ahtghdPgct cttcca catcctgetg ctctcggecge 1140

cccecggtget gttcgtcgtc tactccatgc accgggcagg caaggaggcg

ggcggcgctg 1200 aggcggcggc gcagtgcgcc cccggactgce

cCcyayycrca gt gcyc tgc +gc—1266—gcgceccgecey——— -
cgcgcg‘c?%aa‘é tgct accﬁtnglgeqf‘éé’géé%gpggc gct gcgectg ct Q%Cﬁé § Inva

T RE0sE GRG A Ot ORI G e EARTERC t ey
cgltg ccce cacttc(?c {1380 ¢ %ccgtcc céctgeecg
SEQ IR NO7 ggatl%zgosactgct %%]EGW@Q@ 483 O §aGA55a 1440

SEQ Ilp &gt &4 tad dfie0yct ct t CEGRGAGcggctertagepegdtiQPEIAIG& ggegcet getc

SEQ IR g0g35aG43g768500 ageT@UUTGapedtagtigedcsd TUc@aPgccygcece

S I aaoet oA AR L RERE O Lot g

SEQ Ui%?f)%t d‘g@?§3g gga g&%‘g}%@%ﬁg@& iaf%?%gic d9gggctc

SEQ Iip 8éx 3 tréiyle83e BBt actCHAC e 8clagrticagad S THGES gecccdtt

SEQ ID jOt 39 GgAdasog g g aaapratdd gttach@eda ggatgagatt 1740

R I AT PR AL S e el S

SEQ H%?Igc@c BE0018 1 at cERRh R I P S arbat of 6

SEQ IR Ngatga¥idg tt ct gt gHeeTheaascedys cesdiEgddd CFaaacctaga +*
1920 t gctgtg C %Atcgqtttt ccagatgtat tcattcaaca

SEQ ) NPatx ti4t!a gggt ac YISPATIEGT Gdgdi§ft ca - -

SEQ IRyat ¢agéhtlicat ccoatgh@EaragaareAc gageccat gt 2040 -

SEQ IR WOt &t dse0s5aagt t t tdcAaddGagesasahcbaaaaaagt a aaaggagaca ++

SEQ 15 RbY1e? WPs760 AGTCTTTTGATGGGCTCA wp o up

SEQID NO: 47 alas783 TTTTGGAGATCCGCAGTCT + ++
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<210> 28 <211> 840 <212> DNA <213> Hono sapi ens <400>
28 atgtgtggca ggttcctgcg gcggctgetg gcggaggaga
wWQ@e@dnswet c cacccccgtg 60 gggcgcectct tgcttcccgeCI/IB2004/004431
gctcctggga ttccgecttg tgetgetgge tgccagtggg 120
SEQ IRy gt ees88at ggt gEACRAGRAAIRTFAET®T cgt gt gt ¢ acacccagca
SEQ IDOOY g G es91 80 aagpad@ruiacgaictagatrgc cttccacccc .
sEQ IBINE: 56 GAAGsst 9COt t bEL Br At GhirpE@fLRA0 gt catcttgg

+
ctgtacc cagcgeGGic tafatgggit tcactctgta tcacgtgatc
sea haRF 50 Aeforhs 3 I b tdanalifarra £50 0 978 Loacotd

ccctgat cca gggacgggag 360 ggcaacacag atgtcccagg
ggct ggaagc ctcaggctgc tctgggctta tgtggctcag 420

Table® 59430 Cthe s 9ibbiHhE Ghd HHASIIO 36GuAEEL AT ohIRBBaBECSEF in vitro
cctgtatggg 480 ttccagatgc ccagctcctt tgcatgtcge

ribozgmageleavege sfulitst fut ag vivat amdysisg (mBAA sttt gprotein levels) or where

detcii B S R B0 T NG S B DG 450 B 9P Hhs morma
riboz@hkd. 9999ag at ggt ggagg 660 acctggaagc acaaatcttc
Ctcttctaaa tacttcctaa cttcagagag caccagaaga 720

cacaagadmgoligmuargatney lwve dhe autfix ofi3gwheracthey amgsgpediat only to rat

comnBAE0 G e REREA deaodn RO R eB 5t bARGROws weyss All ligomer

sequéhéés 1€ ﬁgﬁo%dt(pﬁgyiﬁxomg@r 513@6@ nﬁﬁggﬁdegg"gg%&g%éﬁg%" represents
ctcct a c gact

tgttcctcag aga g agt ggagt ad at aaat act ctgg
the "60-29Y ahtpdpaict torggaft thgcdgixydiodzgtet gind ‘tdocta@ictdcgarga" is the defective

tggtct ac tggcagca 120 ga cat gt aaagat ga .
muta@tgcg@ggggﬁél ?lfg T} {nglé gerg@ggq%aagggg (@%@(@8 8{1 tl@g(erlg'a@e) and DBls is the
t .
s AR 1001 SR ELACGRR UL AR AU e
by igligigtilt desxyaibgtyagect k tvhat gieggtwaeOmegaged dgaammunolabelling of
ggcacagaaa gaaactctat gtcagcccag gtacaatgga tgggggcecta | |
connexgpst @@pgae@g%qcua%@@%{ ggtlonpt Beal-imedGRy gesessment of surviving

mRNj:Atg lg%ﬁ‘glreﬁg tcg ng‘ﬁ?él%gt-ﬁﬁ%g?‘fsg%% t+§-trﬁ?a?1tg %tef%e%&%g% to 75%, + means

ctttagt tccctace t aaagfd tgatttgaag

betwent25¢6 oL 8@0 QR Gk@Gbetv @Rt 1% &b 25%Ga RS Cledvape YRGTARJAor in vivo
atcttcatc 540 ctcttcttgg, tcatcacctc atgcttgtgt ) )
reduchion g girpigin and meRNAgexpiessipagt ¥R B0 antigefieaset Waconnexind3 protein

oxere P EREA BombR AOORT 5oie v EARN ot 328908 B0 2579.°
Homo sapkel® s40*ordp fak dgaagivodyrh Godsidnga spedBeiilytaphihst rodent
at cat cacat t aaactég;aa cgt gaccatg 60 Z?t aggaaa

c
conngxin g RS chabla égapl) vdtigfe tldcdrpxyribe: yggﬂng@teggb@tht goesy and rat
L ca aggot {ct .
o ISR ORISR ORI o e o i
the pE@érdeldTlio® TT RNALfolEmaas! foadtdrs ©haBe (clRfify pB8mid. The cleavage

cagggcgtgt gcgtcctcct cccctcecgec gtcttcageg tctatgtcct _
resulty she¥ dzeg ganBod26 mRNA has at least two regions accessible to deoxyribozymes, in
the 318-379 and 493-567 base regions (Figure 12A, 12B). These figures show that most
consistently cleaving deoxyribozyme is the ¢x26dz330, which cleaves both species of mRINA
within one hour. The two defective deoxyribozymes (b2df351 and b2df379) showed no
cleavage of rodent connexin26 mRNA. The deoxyribozymes ¢x26dz341, dz351, dz375, dz379
consistently cleave rat connexin26 mRNA at a higher rate compared to mouse connexin26

mRNA. On the other hand, mcx26dz153 and dz567 appear to be superior connexin26

deoxyribozymes in mouse when compared to rat.
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gccacgctcg ccgcgetggg ccccecgecge tgeccccgacc cccgggagcec
ggcctccggg 360 cagagacgct gcccgcggec attcggggag

W@ ®3nsocc tccaggtgec cgacttttcg 420 gccggcet aREI/IB2004/004431
tcatccacct cctcctccgg accctgctgg aggcagectt cggggecttg
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SEQ Iy yecyc betdf1960 waeeeeas g@@&&%&&ﬁt&ﬁmg ageag

SEQ Iz NOt BaYeHD 1 CC CCRaYTeE8L

c%ggtg c:c a&'P ccticct
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seQ 1} 88610 PRI 1 oI RA R b ET CFToaARSiettc. 300 -
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gat ggagaat 360 ccagatcttg acttggagga gcagcaaaga
Table & sAGRS AARO riBBSHEIAHNPENRELRS '
. tccataaagt ccctctgaaa ggatgt tggesﬁg%gc%g%??gﬁ}gg?%ﬁd&g%nRNA "
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the "101230 A% LORAGHAY Q agld ¢ " i

tcaacagcgtgc gt cat t cgage%ﬁg%é%%cﬁgaa%%% gﬁcg%%g%% is the defective
mu’fan’?@mogt@ gev egsggtanﬁoh@az gxtae alkg @Sﬁhtofddnﬂ@ﬁﬁ{r%y HoAGhEdIf@Bffects of

. ggaaaaa ) ga ct g agaaggat ca gcat agcgga ' _

ant1serbsggcg{g881§{ IPt"dstg ggttegtg VY RS HIG lg}ogmng@@]@g@gm @f connexin26 in

¢ L QG8ARL KPR 84 R ccattcetc t cct
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cagt cccag gacccagaac cctcaggtga gectctcaca 1200
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agctttctgt ccagattgtt gtctgaaaag 1320 cgacatctgc
Fluor@aeagtlydshale OPN L Phirofid!del é £i08¢h ctladd il Lol Hefl lep BH A tht

1380 cctcact ggg aaaacagccc ctcacctctg ccttcagtca
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gel. Tegagaggea ckphD culture was therefore selected as the model system to test the

effectiveness of the antisense oligodeoxynucleotides designs derived from the in vitro model.
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gat ggagggg gagattattt atggagagat aaaattattc attcgataca
ttcagttaaa 1620 ttcaattcat aa 1632 <210> 32 <211> 31

WO 202m5INA <213> Artificial Sequence <220> <22BCT/1B2004/004431
Description of Artificial sequence: synthetic ODN

We coltigd $4i0med? faddgyeagyl uad daadraendghtinagtmains ddact. However
<210> 33 <211> 31 <212> DNA <213> Artificial Sequence
cultuge tiges Joness, thens A8hqyrs gRpesredata pfiectithe opaeiie RE éhe corneas and were

theregxg b oy a%g g@g’i\lé%egg(gBI: échgerg g%ieg&%qgcgg%ggn Wﬁ%@iﬁf penetration of

the oﬂgbméﬂ ined thalcubmgd ednra<T2focaleticaDelfuek ideth‘ﬂroﬁﬁh the intact cornea
Artificial Sequence: Synthetic ODN oljgo <400>

showc thgt ébl@@?g@ené wsigmel & pepseyanity é@é@ lgpeted leg_qmerg Bt Izaurs 13A shows

< i fi a Se goce <220
uorfeT gl AR b Sl o T oo oot B RRE IR CRTRent. TagMan
probék' icglgu%é&mo &alg@aé titlo6tidas t waet aded AL ARa8e8 CindC deddnstrate the
6 <211> 31 12> DNA <213> Artificial Sequence

deliveqzofinzp @thVmpd@o@nde otitin30%4 Phirertic Sekinspsemeal epithelium. A
31gn1f§"1¥ant proportlo%%l\% o%gogler r<<=frllf(£)a1ﬁed3 ntact one hour after treatment (Figure 13B, 13C).

The punctuate signal of intact oligomers (FRET occurring in Figure 13C) can be seen as the
red (represented on gray-scale) wavelength while signal from degraded oligomers (no FRET)
appears in the green (represented on gray-scale) emission spectrum (Figure 13B).
Deoxyribozyme assay predicts ODNs that can knockdown connexin43 protein in corneal
epithelium.

In a preliminary experiment, we treated rat corneas with a single application of our
positive control, DB1, and found no significant changes in connexin43 protein expression after
8 hours. Clear protein knockdown at 24 hours was seen after three applications at eight hourly
intervals. Based in part on results from the deoxyribozyme cleavage assay we tested certain
antisense oligomers in vivo (DB1, r43as605, r43as783, r43as885, r43as953 and r43as1076), as
well as antisense oligomers that were predicted to be non-functional (r43asl4, r43as769 and
r43as892), and a negative control (DB1 sense). We found knockdown of connexin43 protein
levels after 24 hours of treatment compared to controls (Figure 14A) with all of the antisense
oligomers that we had determined should be positive (Figure 14C, 14E, 14G). All three of
those predicted to be negative, and the negative control oligomer, did not affect connexin43
expression (Figure 14B, 14D, 4F, 4H). DB1, a 30-mer version of as885, showed a similar
percentage knock down to the shorter as885 (just under 50% knockdown). One of the better
antisense oligomers identified in this experiment appeared to be as605 with a 64% reduction in
protein level. A summary of these results quantified is presented in Figure 15.

To test the technique for other connexins, further oligodeoxynucleotides were
designed and tested for connexin26. Two 30-mer antisense oligodeoxynucleotides designated
as r26as330N and 375N, together with their appropriate reverse control oligodeoxynucleotides
were designed against connexin26 based on regions within the‘cleavage areas of b2dz330 and

b2dz375. We found that these antisense oligodeoxynucleotides (as330N and as375N) did not,
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tttggagagg ctagctacaa cgaccgcagt c 31 <210> 37 <211>

31 <212> DNA <213> Artificial Sequence <220> <223>
w®e®snspde on of Artificial Sequence: syntheti cP@DNB2004/004431
ol i <400> 37 tttg%agagg ct aact acaa cgaccgcagt c
howequ%g;to Igigifigant dfferoncein Wemmlsesgpndéve&s within the 12 hour time

perlocgz(g\-u ngeee}fpzegiﬁ}%ﬁétz‘f%ﬁ nﬁls Jirls{erg)cg{ggmn o tr%g blglﬁgsag@be compared with
there‘?é@@@éﬁfcﬁ@re@@ék%%&sﬁ g 31 <210> 39 <211> 30 <212> DNA
<213> Artificial Sequence <220> <223> Description of

Antispnsd @DNSaleadéepastustion By permexid3GHN cinnggin260aRND
ttgcgg t.agct cgagga 0 <210> 40 <211> 3 )
<2123 B ST BER 1 atealqfondeetant, Upoghect of antsense
ohgo&&%?ﬁﬁdl’édti@l@s oh ARNA 1&R! 16 8GRRER: thad Qﬁt'fb%héecomeexynucleohdes
i go° <400> 40 ccatgcgagg ctagctacaa cgatttgctc t

that lﬁM@>dMn <®Illlex1313 qR202tn PKPres2diB Xadk06] fab885al DBéY Ladmc bave lower

conne<22 % r aﬁe'g%@gflg (Ec{ngclgﬁg I&%gﬁ@ g-{oigsgqefgg dueatment (Figure

16). m%%eﬂ&%é r&iu%t]ton in relative levels of connexin43 mRNA correlated well with the
level of reduction of connexin43 protein. The negative antisense oligomer (as769) and
negative controls (DB1 sense, gel only) exhibited unchanged levels of connexin43 mRNA
compared to control corneas.

Connexin26 mRNA expression was also significantly reduced by as330N and
as 375N within 8 hours of antisense treatment (Figure 17). The reverse sequence control for
as330N and a gel only control exhibited no effect on mRNA levels.

All patents, publications, scientific articles, web sites, and other documents and
materials referenced or mentioned herein are indicative of the levels of skill of those skilled in
the art to which the invention pertains, and each such referenced document and material is
hereby incorporated by reference to the same extent as if it had been incorporated by reference
in its entirety individually or set forth herein in its entirety. Applicants reserve the right to
physically incorporate into this specification any and all materials and information from any
such patents, publications, scientific articles, web sites, electronically available information,
and other referenced materials or documents.

The specific methods and compositions described herein are representative of
preferred embodiments and are exemplary and not intended as limitations on the scope of the
invention. Other objects, aspects, and embodiments will occur to those skilled in the art upon
consideration of this specification, and are encompassed within the spirit of the invention as
defined by the scope of the claims. It will be readily apparent to one skilled in the art that
varying substitutions and modifications may be made to the invention disclosed herein without
departing from the scope and spirit of the invention. The invention illustratively described
herein suitably may be practiced in the absence of any element or elements, or limitation or
limitations, which is not specifically disclosed herein as essential. Thus, for example, in each
instance herein, in embodiments or examples of the present invention, any of the terms

2% ¢

“comprising”, “consisting essentially of”, and “consisting of” may be replaced with either of
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<210> 42 <211> 30 <212> DNA <213> Artificial Sequence
<220> <223> Description of Artificial Sequence:
wayshstedc ODN ol i go <400> 42 gtaattgcgg caggaPCEER2004/004431
tgtttctgtc 30 <210> 43 <211> 30 <212> DNA<213> Artifi
the @hel t8eqieens ein<BR0specHRAtioes Aliopt thontesrhs Afcbinfpiiging?, “including”,

: synthetic ODN i go <400> 43 gacagaaaca
con iy B PSR Tt vt asicing T maigagd processes

s e T T
they are a@tge@ssarity sytrivasl th8he@iides fStepd Iddicdtdd K&tdroAhe claims. It is

<213> Artifi.cial ,Sequence <220> <223> Descri pti“on, cpf . il s
also that s predoieredn find je dhe Wﬁ@f plainepitho pingelaxfyms ‘a5 “an,” and “the

e e Y NI
may et pltent bé iSecurend ao tsyiitiedito @ONpetifigexsdPls dbembodiments or
methg(gst s%tegitﬁtcgl?y Ei%gl%(s:édcl?erérsl. <Ij2n1d%r> ncA; 7circumstances may the patent be interpreted
to be limited by any statement made by any Examiner or any other official or employee of the
Patent and Trademark Office unless such statement is specifically and without qualification or
reservation expressly adopted in a responsive writing by Applicants.

The terms and expressions that have been employed are used as terms of
description and not of limitation, and there is no intent in the use of such terms and
expressions to exclude any equivalent of the features shown and described or portions thereof,
but it is recognized that various modifications are possible within the scope of the invention as
claimed. Thus, it will be understood that although the present invention has been specifically
disclosed by preferred embodiments and optional features, modification and variation of the
concepts herein disclosed may be resorted to by those skilled in the art, and that such
modifications and variations are considered to be within the scope of this invention as defined
by the appended claims. |

The invention has been described broadly and generically herein. Each of the narrower
species and subgeneric groupings falling within the generic disclosure also form part of the
invention. This includes the generic description of the invention with a proviso or negative
limitation removing any subject matter from the genus, regardless of whether or not the
excised material is specifically recited herein.

Other embodiments are within the following claims. In addition, where features or
aspects of the invention are described in terms of Markush groups, those skilled in the art will
recognize that the invention is also thereby described in terms of any individual member or

subgroup of members of the Markush group.
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<211> 19 <212> DNA <213> Artificial Sequence <220>
<223> Description of Artificial sequence: Synthetic
W@DN50536g0 <400> 47 ttttggagat ccgcagtct 19 <2ROEIBR804/004431
<211> 19 <212> DNA <213> Artificial sequence <220>
Whatisehaimed dsir i pti on of Artificial sequence: synthetic

' 98 B0 HsSaHRENE il isho Qi mianampifsimie procedire
in a s@?&? doassisin gg&drﬂﬁils@énr@r dol Ardtishs3| coRftMRH 6 ¥R ggkdid subject in

ODN ol i go <400> 49 tttgcggcac gaggaatt 18 <
conjuagtiopswitly said procebnga i 20 mopnttsufficié¢rdlito sbihietheexpREon of a connexin

| t het
proteFif e E ST Bl el vih e P T igedo 3100 51
<211> 13 méthda fEMNAsste 13 1n&rrfngf1h aSdoRlatish %ﬁpﬁ?oﬁlﬁﬁﬁﬁnc procedure,

<223> Description of Artificial Sequence
compapNg cadjpistetDg>ars ZElnngngtgtcomoug[,(htt@ gb¢ zﬁyelﬁ' g20@fcb2n an amount

sufﬁcwn% %‘o m%]blt the expression of a connexin protein in the eye or in cells associated with
the eye of said subject and modulate the proliferation, migration, or differentiation of cells in
the eye or on cells associated with the eye of said subject.

3. A method of promoting the accumulation of epithelial cells in the eye or in a
tissue associated with the eye of a subject comprising administering an antisense compound to
the eye of a subject in an amount sufficient to inhibit the expression of a connexin protein in
the eye or in cells associated with the eye of said subject.

4. A method of inhibiting hypercellularity in the eye or in a tissue associated with
the eye of a subject comprising administering an antisense compound to the eye of a subject in
an amount sufficient to inhibit the expression of a connexin protein in the eye or in cells
associated with the eye of said subject.

5. A method of any one of claims 1-4 wherein said antisense compound is
selected from the group consisting of antisense oligonucleotides, antisense polynucleotides,
deoxyribozymes, morpholino oligonucleotides, RNAi molecules, siRNA molecules, PNA
molecules, DNAzymes, and 5’-end —mutated Ul small nuclear RNAs, and analogs of the
preceding.

6. A method of any one of claims 1-5 that is an ophthalmic procedure is an
ophthalmic surgery selected from an excimer laser photorefractive keratectomy, a cataract
extraction, corneal transplant, a surgery to correct refraction, a surgery to replace a lens, a
radial keratotomy, a glaucoma filtration surgery, a keratoplasty, or other types of surgery to
correct refraction or replace a lens.

7. The method of claim 6 wherein said antisense compound comprises a
nucleobase sequence selected from SEQ ID NO:1-11.

8. The method of claim 6 wherein said antisense compound is targeted towards

one or more of connexin 43, 26, 37, 30 and /or 31.1.
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<212> DNA <213> Artifi | sequence <220> <223>
Description of Arti cial sequence: syntheti QODN oligo
W 4@8/65300 gt t gcagagg ct agct acaa cgaaaaatcg g 3HCHEBR004/004431
53 <211> 31 <212> DNA <213> Artificial Sequence <220>
<223> Dddermgthodof cbhinfbtvwherain adid Satjiseane eompytiidietdrgeted to at least
oligo <400> 53 gttgttta ctagctacaa cgactctccc t

abou%%swéfﬁau@s&ﬁ RN SAPIINg; § CPRGRRR heving a nucleobase

SRIVEBGE] F4 sription of Artificia
“ﬂusequence:ﬁéyﬂ?ﬁggﬁgﬁggﬁﬁgl|go <400> 54 gtccttaaag

gctagcet dthe methad ofj tlion 9t wheddin e2k0ondmtis@dst>odipotrd 2>administered

DNA <213> Artificial Sequence <220> <223> Description
to the,eyepdisard sublect, sdstan é@d%%ti RRtSRsTENRAUNGds tagerisd ot least about

s SR PO OROSALRIL o it SR 5305 GO e
selecBesftompSEQTDoONOAL 2-81 | whatinSediiestoad abiisdnketcbmip&dd is targeted to a

oligo <400> 56 tctcttcga ctaact aca acgagtcctt aaa 33
diffe@g&%gmg&in{emge ggtis\eggezg)n%fq%nd ofclaim 4. 909

11.  The method of claim 3 wherein said antisense compound compound is an
antisense oligonucleotide of between 15 and 35 nucleobases in length.

12.  The method of claim 6 wherein said antisense compound is targeted to at least
about 12 nucleobases of a nucleic acid molecule encoding a connexin having a nucleobase
sequence selected from SEQ ID NO:12-31.

13.  The method of claim 6 wherein said antisense compound is targeted to at least
about 18 nucleobases of a nucleic acid molecule encoding a connexin having a nucleobase
sequence selected from SEQ ID NO:12-31.

14.  The method of claim 6 wherein said antisense compound is targeted to at least
about 25 nucleobases of a nucleic acid molecule encoding a connexin having a nucleobase
sequence selected from SEQ ID NO:12-31.

15.  The method of claim 3 wherein wherein said antisense compound comprises a
nucleobase sequence selected from SEQ ID NO:1-11.

16.  The method of claim 6 wherein said antisense compound is an antisense
oligonucleotide comprising naturally occurring nucleobases and an unmodified internucleoside
linkage.

17. The method of claim 6 wherein said antisense compound is antisense
oligonucleotide comprising at least one modified internucleoside linkage.

18.  The method of claim 17 wherein said modified internucleoside linkage is a
phosphorothioate linkage.

19.  The method of claim 6 wherein said antisense compound is an oligonucleotide
comprising at least one modified sugar moiety.

20.  The method of claim 6 wherein said antisense compound is an oligonucleotide
comprising at least one modified nucleobase.

21. A method of claim 6 wherein said antisense compound is administered by local

or topical administration.

96



10

15

20

25

30

<213> Artificial Sequence <220> <223> Description of
Artificial sequence: Synthetic ODN oligo <400> 57
WQ2i0808p6@g ct agct acaa cgacttctgg g 31 <210> SBCHEERA04/004431
31 <212> DNA <213> Artificial sequence <220> <223>
DeXcr i pA nwthaf ofAddif 6 wheakinSailmmisense Sympbeid & a@bMistered by direct
ol i go <400> .58 cttcggatagg ctagctacaa cgaggacctt c 31
applicaipyin He susgieal v o> DNA <213> Artificial Sequence

0
;y@r?t ;ets%?ﬁ%%gl\?g& Irdlmd<88v6fgérgtﬁr %:dtu? ?ﬁgt?égsé%g#@gﬁ[?d is administered by

intraceylag freation. ¢ 31 <3105 60 <2115 33 <2135 DNA <2135

Artlflc al Se ce <2 0> <223> Description of
et ]%‘t‘-fgi?ﬂg Hesnd aptrense P@@PQM used in combination

. <211>
o S AP S B
DeXscr i pA imethod ofirdldifii 6ivellerSeguihseonSyohtpeund iONrowth factor or

ol i go <400> 61 ccttaaactc gttctttatc tctcccttca 30
cytokilie 0> 62 <211> 30 <212> DNA <213> Artificial Sequence

26. A method of claim 25 wherein said second compound is selected from a
growth factor, cytokine, or the like, including but not limited to FGF, NGF, NT3, PDGF, TGF,
VEGF, BDGF, EGF, KGF, integrins, interleukins, plasmin, and semaphorins.

27.  The method of claim 6 wherein said antisense compound is administered at a
predetermined time.

28. A method of claim 6 wherein said antisense compound is administered before
said surgical procedure is performed.

29. A method of claim 6 wherein said antisense compound is administered during
said surgical procedure.

30. A method of claim 6 wherein said antisense compound is administered within 2
hours after said surgical procedure is performed.

31. A method of claim 6 that is performed in association with an excimer laser
photorefractive keratectomy procedure in said subject.

32. A method of claim 6 wherein the ophthalmic surgery is cataract extraction.

33. A method of claim 6 wherein the ophthalmic surgery is a corneal transplant.

34. A method of claim 6 wherein the ophthalmic surgery is surgery to correct
refraction.

35. A method of claim 6 wherein the ophthalmic surgery is surgery to correct
refraction is radial keratotomy.

36. A method of claim 6 that promotes healing or prevents tissue damage in cells
associated with the cornea of the subject.

37. A method of claim 6 wherein the ophthalmic surgery is glaucoma filtration
surgery.

38. A method of claim 6 wherein the ophthalmic surgery is keratoplasty.

39. A method of claim 6 that increases the thickness of cornea tissue in said

subject.
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<220> <223> Description of Artificial Sequence:
synthetic ODN oligo <400> 62 acttccctct ctatttcttg
weemaastsdec 30 <210> 63 <211> 30 <212> DNA <21BCT/HB2004004431
ci al Sequence <220> <223> Description of Artificial
setfluench methot ofeclnion GFhaptin gissuedlfizags 3s tealoggbimcddineal cells of said
bick gggttttg atctcttcga 30 <210> 64 <211> 30 <212> DNA
SUICEL13> Artifi cial sequence <220><223> Descri ption of

Ar41. T cA MetiRROMENSS: 6 IHREGETS L i9R454093 i i
agcttctct a gttttgggt c%cég‘%g%%g%&&%ﬂ%g gf%gasg%cmted with
the cerpgpof aoukjeeR13> Artificial Sequence <220> <223>

Cepe LRkl Gl seaiencer, BILTelLg S o

43. A method of claim 6 that reduces scarring in the eye of said subject.

44. A method of claim 6 that modulates hypercellularity associated with
myofibroblast differentiation associated with a site of a laser induced lesion in the 24 hr to 48
hr post-surgery period.

45. A method of claim 6 that modulates stromal remodeling and reduces haze
associated with a site of a laser-induced lesion in the 24 hr to 72 hr post-surgery period.

46. A method of claim 6 wherein said ophthalmic procedure is an excimer laser
procedure and said method reduces the hypercellularity of stromal cells in said subject.

47. A method of claim 6 wherein said ophthalmic procedure is an excimer laser
procedure and said method promotes the re-epithelialization in the cornea of said subject.

48. A method of claim 6 that increases epithelial cell movement in the eye of said
subject.

49. A method of claim 48 that results in an increase in epithelial cell movement
within 12 hours of administering said antisense compound to the eye of said subject.

50. A method of claim 48 that results in an increase in epithelial cell movement
within 24 hours of administering said antisense compound to the eye of said subject.

51. A method of claim 6 that results in an increase in stromal density in the anterior
stroma without resulting in an increase in the stromal density of the posterior stroma in the eye
of said treated subject.

52. A method of claim 6 that inhibits stromal edema associated with a site of a laser
induced lesion in the 24 hr to 72 hr post-surgery period.

53. A method of claim 6 that reduces epithelial hyperplasia in the 24 hr to 72 hr
post-surgery.

54. A method of claim 6 that reduces myofibroblast activation up to 1 week post-
surgery.

55. A method of claim 6 that modulates cell differentiation that modifies the
extracellular matrix.

56. A method of claim 6 that reduces cell proliferation.
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57. A method of treating an injury to the central nervous system, the method
comprising administering an antisense compound to a site proximal to a preexisting wound of
the central nervous system in association with a surgical procedure performed on a subject to
treat said injury to the central nervous system, wherein said antisense compound is targeted to
at least about 8 nucleobases of a nucleic acid molecule encoding a connexin having a
nucleobase sequence selected from SEQ ID NO:12-31. .

58.  The method of claim 57 wherein said injury to the central nervous system is a
spinal cord injury.

59.  The method of claim 57 wherein said antisense compound is administered to a
subject at least 24 hours after a physical trauma to the spinal cord.

60.  The method of claim 57 wherein said antisense compound is administered in
conjunction with a procedure to graft nerve tissue into a spinal cord injury region of a subject.

61.  The method of claim 57 wherein said antisense compound decreases scar
formation.

62.  The method of claim 57 wherein said antisense compound reduces

inflammation.

63.  The method of claim 57 wherein said antisense compound promotes wound
healing.

64.  The method of claim 57 used in association with a surgical implantation
procedure.

65.  The method of claim 57 wherein said antisense compound is directed to

connexin 43 and is administered to regulate epithelial basal cell division and growth.

66.  The method of claim 57 wherein said antisense compound is directed to
connexin 31.1 and is administered to regulate outer layer keratinisation.

67. Use of a antisense compound in the preparation of a medicament for reducing
tissue damage associated with an ophthalmic procedure, wherein said antisense compound
inhibits the expression of a connexin protein in the eye or in cells associated with the eye of a
subject.

68. Use of a antisense compound in the preparation of a medicament for tissue
engineering in association with an ophthalmic procedure, wherein said antisense compound
inhibits the expression of a connexin protein in the eye or in cells associated with the eye of a

subject.
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