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ANTI - CONNEXI N COVMPOUNDS AND USES THERECF CROSS
REFERENCE TO RELATED APPLI CATI ONS Thi s appli cation

W@ b@os44ps i ority from Provisional Application RCBIER006/001961
60/ 650, 075, filed February 3, 2005, by Colin R G een
and Davi ANTI-CORNIKEXIN €OMNMPOENDSAND USHHERERE S pounds
and net hods of use", the contents of which is hereby
i ncor por ROSHRIFHRENGOE €0 RELATEINAPPEIGATIONS D The
present disclosure relates to pharmaceutical s,

' ”Crﬂxﬁddgﬁﬂca%f? Bilans (rRABORIRE BsovBRARMOSHplibada U.S.S.N. 60/650,075,
formu

I ons, and methods for nodul ati on of

filed ?‘QDr{lz#’g §! t io%@ il i SCRanA David L NBEcKes, entitRaf Mhti-cbdexin

e prevention and treatment of various
S ; &Qknce in
“mMFW?$ ng cardﬂgéaggggmgagﬁgﬁyo §§F?§fhegﬁgg$gggdﬂar
di seases, disorders and conditions. BACKGROUND The
its 96¥§%%wi ng i ncl udes information that may be useful in
under st andi ng the present jnventions. It is not an
adm ssion that any of the W*Brnation provided herein
is prior art, or relevant, ho t he rese des%r nds,
or Eheabresent discdasicorplatespfo %Yf“a‘él‘?ﬁ) %b‘lnplifg'¥g jaat e ifbou
docunent that is specifically or inplicitly, refgéﬁnceg 1
cormgosisions rforamiatiots rane areghade Kt mefudatign OF igap-uREiqng ga¢ Agmichannels
cause of death in nbst western countries. Mrtality
that ae @seflillofor ezamplenimgeyreventiiingnd seatmayicolyadops rdéqﬁ@ﬁe%aé‘bso‘fd&rs and
vary from?29 (in males, 24 for females) per 100,000 in
coffditd aintipdib® bﬁﬂﬁot(llrmlt@lsto dastimlagslat, SaEpralegiqah eangb ygsqulgn diseases,
Federation. For other Western countries the rate is 3
disérdersafd tdhditions.6) . Approxi mately half the deaths
attributable to stroke are the result of nedica
conplications, such as mewsouspand sepsis, and half
are attributable to neurol ogical conplications, such

as f 5 &A1 indaas f it the present
= RTARN B o4 G et e

mv&g’ci?r%ﬂfto 13 éroglrf Q(bl? gsl(ﬂlr ffat Jﬁ? of e’ gforrﬁ%ﬁinrlﬂoﬁ@éd%r&ﬁ is prior art, or

eve countrfes and have a devastating
t alth t
I BEE BEQUPT ‘%F%% LB g lna0 thed R M B SfOKRy or documen
ASSOCIatlon @ g?SW f. stroke sufferers die as a
that dspeiical ytOﬁgﬂr&tCF REeSPe tl%,prlloé 1ting conplications.
Addi tionally, al nost 50% of, stroke victins haye .
o GioRner, B eriEe fib A% FATBAPHITRt St 1T ACEIPR counties
disabilities. Although the incidence of is heq%;. les. 24 f
Mettaligk eatels fer cdustioviapralir disease have beersteraitpdyfe Xpry fromhe) (jmgles, 24 for
age of the population has risen, resultrng in a
fermaiat)ipaue0,000dn Eawda bpta HE (ablss|femeleni b BrthpRussiap fgdagation. For
Recent projections indicate that by the year 2050,
othe@I Wetth@noalnmict ltheo mts tiy 8k es 50 (#3 —02@ur Apaioninasly hal{ the deaths
the United States. Strokes are generally the result of
ASBUEHRto YRGS dry HRGestinddirhddimab cdnhydicatites,r wels es piegmphigwgnd sepsis,
of blood to the brain and cause disability or death.

PRI O L DRfiSlbIS R Q&i’r&@%&al QRbmplida€lk®S sdoheasi eohemdbealiinfarction and
nature (bl ood clot or blockage of a bl ood vessel).

ce'r:é%‘x%r ‘é&’e?nd\/%ro@ti‘ hd B%)ﬁ&l&%‘skylﬁ N TErdt J(MU@B8)3: TR0 722 (2000).

ischem ¢ stroke can be caused by a bl ood clot that
fornms inside the artery of the brain (thronbotic
stroke), or by a clot that forns sonmewhere else in the
body and travels to the brain (enbolic stroke), with
thronbotic strokes representi ng about 52% of al
i schem ¢ strokes. Thronbotic strokes are generally a
result of atherosclerosis (where bl ood vessels becone
cl ogged with a buildup of fatty deposits, calcium and
bl ood clotting factors such as
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fibrinogen and cholesterol). Inflanmtion is a
mul tifactorial process, and is manifest in many
waele®easnds4 di sorders, and conditions whi ch havECT/1B2006/001961
enornous cunul ative health consequences. |nflanmatory
di Seak@sareithelthidi hedingecanset of deadl tilrdev¢laped| ¢qygkies and"have a
psoriasis, multiple sclerosis and asthma remain a
deviSR4tiap ifgaes6n piblichedlil i AbouaT0d,000 nbw dirole aases|odevr de America every
Aut ol mmune di seases are al so associated with
yeat [Krhé& PR ISHORe ABSbeRAok)NEABduS 5% efpxroke differat fdéc s mgesult of the
nore than 50 mllion people in the U S. In many
stro ytop'imglﬁti?ét S6@pRItioke! IAddfibSANE a3t B0%ABL s@slgavictims have
amage results fromthe uncontrol | ed activation of a

mociae?%{% ?olsfeiv%re ?%Shollinéoiaﬂ&leﬁm Rh teRa tdiBiYiGies. RUENbUBE Getncidence of

one such chronic inflanmtory
. di h terj i t ] Y , .
o FRCER Pl Bl L GRTIRLOR il of BE bR s s,
resgiee ortocatroef Bee® i PETUE fudoet T RPAOlFctifh indicae

sed by a co
events including an initial infection or, injur
g OF e S0 PSlomiton HRIPHRAELT T pBir 4 g BHled states.
of at |east 80 different autoj nmung. diseases C
Strokes aezensidlly thawesylhohsareral yadesbring sonyiiians Mé@maﬁa@a figy gt blood
attacks healthy tissue. Connexins, also known as AP mic
o thebietn aod cpusodishikity ca death. oprrpamgtely 83 RSFReRAT sixpkes are 15chemic in
proteins with cytoplasmc C and N termni. Six
natGenbsd réot coribicheset oigeblved vessel).orbonbeh MR, o ahn Sfroke; 19:547-54
called a "connexon." Gap junctions are structures that
(1988 Vindischdinicegtioke ehd bé causel By « blvndiniot thef fomms Tsisle glgpartery of the
junction is conposed of two connecting connexons, one
braSPirbinBot kol @St Mt thad Eormb sérhéwigrecedel is titeltmtly aplaravels to the
docki ng forma functional gap junction. As they are
brae i bdik ARkt SHtLMrEhRAS OfiEes APRBGNING Sabatte510seT 4B dschemic
Into the nenbrane of the endoplasmc reticul um

str@%g.n O horhtic Lhkdd &RS-ceker@GTd @ of QhRlokdIEoa8 dwhee bl vessels

nchroni zation I n t%é Marmal i an brai n. Neuron. 2004

Feb 19 41(4): factors such as
boffh Srishel e RRIE DS ol ek ERAUCRE IR bioga LOLMe

cell nggq%ﬁne Hf vesi cl es and diffuse through the
fibRogSP ARECEITO hey neet a heni channel from the ot her

cell, with which ey can dock ta for .ch dg:

Vol il K Boed T BIFeR @anipeé'gb“g‘ﬁ‘?‘%&g?ﬁéé’ disorders,

ot her connexins in their hem channel and th of the,.
ang EFTEiopaIIICE HETEHARR SRt AL @ eOPFISEr B EHAGR iscases

and formation of the channel. Kandel ER, Schwartz JH .
ingedisgtheumnpidrrthritis, Jarys. RFPridgis, PRI Solerests angasthy remaih a major

pp. 178-180. McGawH ||, New York (2000). Connexin | )
capdeatfanarglityoand morbulitroveridwides rerdimanae disprseogy alspiaggpciated with

four al pha-helical transnmenbrane domains, two )
inBahmaal dndloarhd epsporsedtyifeptiresmore thapdi®, midlivs people in the U.S. In

cytoplasmc N and C-term nal domai ns. The sequences
malyeaubiRE ufOBis@ke ekli, Hssubgoint anisorgabiaange mats from the uncontrolled

extracel lul ar domains, yet many of the key functiona
actVdtfoRI B RCEI AT MBS OIGRAMGEXADS Rfevadet Rhduniasd lythritis (RA) is one

amno-acid differences in these |largely conserved
sl rzﬁlloﬂﬁz' inFAGH LS ARCES |ckradidReP bG QR ahmistich dfele joints, leading to

cystel nes W th Invariant spaci ng (save one isoform

that are required for channel fiinction. The

junctional channel is conposed of two end-to-end

hem channel s, each of which is a hexaner of connexin

subunits. In junctional chandels, the cysteines in the

extracel lular | oops formintra-nmononmer disulfide bonds

bet ween the two | oops, not internononer or

i nt er-hem channel bonds. The end-to-end honophilic

bi ndi ng between hem channels is via non-coval ent

i nteractions. Mitagenesis studi es suggest that the

. . .
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porin channels. The two hem channel s that conpose a
junctional channel are rotationally staggered by
wapprosddomt el y 30 degrees relative to each ot hRCT/BBR006/001961
that the al pha-helices of each connexin nonaoner . are
swellingalphip, zidi logsed fugiction. t Fud a8feqshat-lepst ancestimated wgniflifnaicapie in the
nmononers in the apposed hem channel. Each connexon or
Unltedh$tatesrand ks danset! b a vembinating of hmrltsdinclum@an iniiafipfection or injury,
conditions, remain closed until it docks with a
an CHAGYERD ﬂmﬁfuna respbupepand rpgnetiel factotdoweingr gnet b af tpasin8® rdifferent
bel i eve that when a cell expressing a hem channel is
autdRh et @6katc® can $4s0E Sehefl @hedimieéSdystbadiecathes uneepnrddcall ,attacks
etc) hem channel s can open even when they are not
Iwﬂﬁ%ﬁ%ﬁe The inhibition of extracellul ar hemm channel
nication includes the inhibition of the flow of

smapl, IRg Callgoqélofvﬁ 9 %uﬁ'@rﬂloﬁ ﬁ}%elﬁse HHeGB@NRS! trdr8maMBrane proteins
froman extracel or periplam c space. \Wile not

Q
TP E B AR B4 o ko RS B

t.he henughannel triggering internalization of the
Cmg Hin&*hi ch is then removed from the merbr ane,
i nduci ng a confornati onal onnexin
ot ot 8P RURRISGHS S BT RO OSar st o i el HER R Catgny The g2
maski ng or binding to sites involved in tri ger% % the ab
junsHiam ifefoneeadi Ao SaBeERg QUIFKOBT AR TGN PYE 3 cach of the abutting
Antisense (AS) nucleotides to connexins and uses
celiftbatappn Aenkinglferana ﬂ@gtmab@murs@@l WO00/ 44409 to Becker
et al, filed January 27, 2000, "Formnul ations
Conpsitissiyrage Weirtal twesisted NuGbesomis sennesineaa rsgitessintop membrane of
SUMVARY The inventions descri bed and cl ai med herein
thé avéoplamyc adticniubiit 3enactt! MYib ddkineR$ s Eleagicald coupling iand neuronal
not limted to, those set forth or described or
syR@FSHAN6Eth the MhahsalBh BhinSKeareny2008Rebi 19¥1)i405511. There they
descri bed and clained herein are not limted to, or

calh¥r td Bfin fh@lﬁkﬁ&@éls QEonBeAs FRIRhSrd Eaidith itiCeellMndnibirane in vesicles
Summary, which is included for purposes of

ant]! ditfSE rtﬂlgh%f'g@ Thomie el tﬁe’?%ée’t & tHeRibhaddR€ filoRVEB lkRASell, with

escrib clainmed herein relate to anti-connexin

Wl%&lnﬁlgg nzgtlsdoc 5‘19 3:9; R YRe mlblgﬁﬁ’es(oﬁ a% nﬁ@xme&llo@v it to “recognize”
es an pep ?On]netlcs anti b 8les
thﬁ8th§$|0d %{BI{Sai e?rt(kiemgc %nr%eY ”rtlJ‘ {‘:ﬁgée oﬁﬁ{&ﬂér%?%’?%gﬂﬂ@ann}pl and cause

du hlsense pol ynuc
it P B AR St o
S R P @h§6>

neur ol ogi cal conditi ons, vascular condi tions, )
and Gmheyin prsiing hayss eomne §@I}‘S@ém§ran%itﬂl’°1§’6ﬁp‘f"iﬂ& T 61‘513&‘5"“11031
thereof. Anti-connexin conpounds and conpositions

trarsmfmbrahodorndins, tveextraseitulasfloopard @teplagiicelaem ¢nd cytoplasmic N- and
condi tions and disorders in which nodul ati on of

Caamiexi dunailse ni Teaneambsces samel ey jousrrtddoms tho Utadshemlpane and
benefit, for exanple, cardiovascul ar, neurol ogical,

eMASAKlardorARE, 9dthasinyCondhet kegniinaionali diffeideces , beiwreh wdhmeyins are
wound treatnen, are provided. Al so provided are

de@rH‘&quy(hﬁmﬁ’cﬁhM difREBEesGR MROVNAER1yaddEsce@dnidfiatns O EactBdktracellular

as pharmaceutical fornmulations, kits, and nmedica

deV|ces for exanple. In one aspect, conpounds,
conpositions and nethods for treating a subject with
a vascul ar di sorder are provided. Such methods include
admi ni stering to the subject 3an anticonnexin compound,

for exanple, an antisense conpound, m netic peptide,
or ot her anticonnexin
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compound, including those provided herein, capable of
inhibiting the expression, formation, or activity of a
w@omwnasd4n hem channel or gap junction.|n anotPE&F/1B2006/001961
aspect, anti-connexin conmpounds, conpositions, and
loopTEdasSthearcysteiaat Wwitlg irvaanbjspretngvsavie ca iSofifrma b etsrrpquired for
di sorder are provided. Such nethods include
chaRRERALSde  THRGuidtiohd) @hsiab] i compusedf iveems do-endrhaniplinnels, each
m nmetic peptide, or other anti-connexin conpound,
of \k/ﬁ&ll wdi xR SE Bhikird abuiiey. eimjunedpabéianedls, ithhicisidinesgn the
the expression, formation, or activity of a connexin,
extljgge{fﬂupap al%ﬁésl fort] iBERmbIMd:! @Rulfild RN hRfweaB PGt two loops, not
antl-connexi n conpounds, conpositions, and nethods for
. treating a ] ving.a woupd ar j . birlgd between
i SRoE el R TSl biids 7 HRYBR Richd o ime i
anti sense .conpoun 1 met.j ¢ ' . . ;
Rt R, PGBy i D abfrie i At that the docking

herein, capable of inhibiting the expressi K £
regrog CRERIMS) g’eta égqutggﬁs’, apq Mgy gsem t% ?onée ge&geﬁ‘;’cb(é) Ee’ta barrel structure o
hem channel , or gap_ junction. |In anqther

spect,, .
poripnehang@diy ndRe fve é}ﬁ)@g@ﬁ@gl’s t&@nﬁyagopfq 6W§1’ct1 g cﬁ@[nﬁlo%{g r?tgtrlonally

treating a subject in connection with a _transplant. or
staggeefltbly ragproxiswnealy: p@ degrees selerhie de gachsthen S?rﬁ\ah@a §R’h‘ﬁ'5Flt?8% of each

adm ni stering to the subject an anti sense conpound, i
comixir tiicnopepdre ediallyoaligoechwith themlnbarhelices pf BERABGHY monomers in the

i ncludi ng those provided herein, capable of inhibiting
appob&l iIRxitassdl.on, formation, action, or activity of a

connexi n hem channel . Such nethods are al so capabl e of

i Nhizkint dofBex@h Chr Henfidhamentin g tembuge st vadgomiraeleepnditions,

with transplant and grafting procedures. In another
rerRRP Efobed @HH iit-doRI R B cBhrREbM S Phélpitorifg céincHowevey the inventors

m neti cs peptides, antibodies, antibody fragnents, and
beltieglg tl}dt Kfien Qrcﬁll BLAYRE D HeR@dha@ePisGaBRAER 0L stk @iglghylological,

nodul ati ng the expression, formation, action, or

act i vit | ' & i BELKB.OtrRd Mdibition of
meﬁﬁaéucﬁ se Cd%eggcﬁgﬁﬁeﬁngo sﬁo &lgg%?ljﬁtlﬁycﬁbgl gts and

hem.chapnel s, I n certain N L4/l t 0o [ ; mall
exﬁ?’?ﬁhﬁﬁro Hﬂ’é’%fcﬁa@glnﬁ%l n ghlg%tﬁ)%r llnglclg gésa{hg g‘Bﬁ fgg C(S(;Fengl % IS%CI“?‘] gﬁ )

an am no aci d sequence cqrres di n . :
mQlecyies ﬁ’dgﬂ’aﬁ% OP%H%WC}EWH : Soaﬁﬁ XIh .alg §§G{§?}C%1(1:lg%rn%rx?erﬁl§)lamlc space.

i nclude, for exanple, connexins 45, 43 .26, 3 1.1, .
Whilings intengig i o AP, BYcoraiteg Brog¥ é‘?er"gdd“%“p é%‘i’dgeé .OF ﬁ"t{;"“ include

non-limting but preferred enbodinent, an .. .
bleghine-(utret camplsip ol i heaihenned drigeenng inignalizgtion oiihp gonoexon

an am no acid sequence corresponding to a portion of a .
whitlaissimarrbmayed frooyihe meptoraneciodiséng aconformptipngbghange jj e connexin

non-limting enbodi nents, for exanple, the o )
préeink o brigxatout doguoufithe somepep tidimasiing orgbiading i tigs involved in

aci d sequence that conprises about 3 to about 30
tri%gdamg GhRMs] PBRIND(saet cicinh bBERe BSNO. 62, a pepti de

aving an am no acid sequence that conprises about 5

t 0 3{iRubns QA SPMCI@HASo @B IRINS Qhd a5e3 thGeD Halle D@n6Rscrived. See

pepti de having an am no acid sequence that conprises
“%@@%4@ 1OBARAVE D fifRMahBHPE 0D, FFoafilatfone ICobipidsin® Antisense

or a pepti de having an am no acid sequence that
c i it .11, 12, or 13 contiguous anm no acids
N‘é‘%‘%@ifﬁ%"%: Cther non-liniting embodi ments

i nclude an anticonnexin conmpound that is a peptide
havi ng an am no acid sequence that conprises at | east
about 3, 4, 5, 6, 7, 8, 9, 10, 11, 12, 13, 14, 15, 20,
25, or 30 contiguous am no acids of SEQ ID NO 62. In
certain anti-connexin conpounds. provi ded herein,

m nmetic peptides are based on the extracel |l ul ar
domai ns of connexin 45 corresponding to the am no
acids at positions 46-75 and 199-228 of SEQ I D NO 62.
Thus, certain peptide described herein have an am no

N a o,
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pepti des need not have an am no acid sequence
identical to those portions of SEQ ID NO 62, and

W@ orvsas#Mat | ve ami no aci d changes nay be nade sSPCHIB20@6/001961
the peptides retain binding activity or functiona
activity in the assaysBasEySuMdekyher ei n and ot herw se
known in the art. In other enbodi nents, mnetic
pepi.desnab@ ashad and pRAptddderdia hget mamgitoibstenianh embodiments
the connexin protein other than the extracellul ar

i i iQitedROV thdsR RSt Bfth SEfestridelor feferti@td in this Brief Summary.
Hm@gr g@%%ﬁ?fnézto positions 46-75 and 199-228). In

Thé DOt e s N ali ncgaigﬂé& RIE afd g6t gRbadidest by, e features or
anti*" ConRnexi n conpound conprises a peptide comprising

n.am no, acid .s a0l QL dru®hitiéh ont

emfrUREHE ReRaHE Y SURGR0R WEEARE R KR, RSl drallidh only
non-limting enbodi ments, the anticonnexin conpound is
andnab EsHicHRM havi ng an ami no aci d sequence that conprises

a peptidehaving an am no. acid sequence .t hat. [
S0 SVe eRb G RE BT FUTE P (R sPUGRY Pipounds.
NO 63, about 5 to about 20 contiguous. am no acids of tibod
incBRD IOIYREPLBISS (e8. PEHEHTREPHARS e PeiIHAP PSS 2 t?%"é‘he&e%éé‘“‘ ody
t hat conprises about 8 to about 15 contiguous am no .
fragroéds ant SyYBEE¢ DoNONES), angrpodynyelgetidge (3w PRGNSR pﬁ%‘ffgoudes)’ for
aci d sequence that conprises about 11, 12, or 13
modontibrg 0 usngrinsohattidends, BEQ@ADLUNIBS in celgated tissues, cells, and
non-1imting enbodi ments include an anticonnexin .
patlieD) FoN @xarhyslé, patieats peyfierine flomy i on gat amiska fidrn eardieyageular  conditions,
sequence that conprises at |east about 5, 6, 7, 8, 9,
infldhmatdry cbdditidss, nkdrolobfral 26hditdims, @asce) camlftiopsjowsumslyi and other
acids of SEQ ID NG 63. hi other anti-connexin
coﬁcﬁﬁ@ﬁ%ﬂ??isorﬁérﬁ{eahh oRFIRkIiSRIhedécE, based on the

extracel ['ul ar donai ns of connexin 43 corresponding to

the ;i | b skBu@nfl {7 8h@ WBatafenSER vari
ID @H]ngr}&%hgé?ﬁ%ug??%ﬁ %g%to iﬁtg(ggs 1clilscraéscri bed he?eieﬁll vaem
.have an.am no ,ag] e e i Nna: Is, and

G ek s R U o e S

63. Th ti d t . h i - . X i
jmilcalgp]s( WV g‘gﬁ %F é)lf ?)ﬁ%glg efelb ?{a?ng}]eg %%r&og%éﬁ\%%%@ﬁgg?@ g%gﬁgt‘,: @nd othe
cogq(l)]igcs)%rec\étaqtislg\éfersfa gtcgﬁ%wagg%/%&ﬁ Erg{llcggg,i %?a ¥V?lledega g&?sosplij&ﬁ%eitdrh% methods

or-f unctt on
activity in the assays describeg herein apd, ot herw se, .
ofsiphes cQROURSS AN CAMBPHES SRS iaﬁB‘?ﬂr@?ceHﬂ??é?‘ir@“fa%m’ kits, and
pepti des are based on peptide target regions within
medien] dotgeexforexgmpleei n ot her than the extracel | ul ar
domai ns (e.g. the portions of SEQ ID NGO 63 not . )
cor riespenstieniy compgds,tdooypesitiansy andamgthedssiop drpptingcg ghiect with a
particul ar conpounds, nethods of neking these _ )
veaSQIRQISEGer atnprovieed o 8schofetiredssineludgyadrhigistering ta hietsybigptean anti-
described in greater detail herein. Alternatively, _
ccafédin GERPEN T emapledan amtivehse clompotrilp semptio pépdide, ernether anti-
used in certain enbodi nents, conprise one or nore
i %Gﬁ?o&@ﬁﬁﬁlﬁﬁﬂx%-th&‘é'ﬁr@\hb&l RAéih,S@psite 0O inhihities theseypression,
e selected, for exanple, fromthe group consisting of
i Se ol { j Sectidal ynucl eot i des,
R S P e, RuA
nol ecul es, si RNA nol ecul es, PNA nol ecul es, DNAzynes,
and 5 -end-nmutated U small nucl ear RNAs, and anal ogs
of the precedi ng. These and ot her conpounds may be
used alone or in conbination with one nore mnetic or
ot her binding peptides. An anti-connexin conpound such
as an anti sense conpound or rinetic peptide nmay be
targeted, for exanple, towards one or nore of
connexi ns 45, 43, 26, 37, 30 and/or 31.1. In certain
non-limting but preferred enbodi nents, an antisense
compound or mnetic peptide is targeted towards
connexin 45 or connexin 43. In certain non-limting

.
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about 8 nucl eobases of a nucleic acid nolecule

encodi ng a connexin having a nucl eobase sequence
waedloeasaod from SEQ I D NO 12-31. An anti sense E@I‘rpnuomml%l

may conprise, for exanple, an antisense conpound

t ar lpeanediet aspest, AntiweRneAIAMPIYNds RAIBIGEHeRss ansk methofs fpiefreating a

acid nol ecul e encodi ng a connexi n having a nucl eobase
sulset withee istdneviteny disooder SEQ@reidedO; Suph ngthodp jincduse tagministering to

ot her enbodi nents, an antisense conpound conprises a
theNsibleed lan stisce eampolméJ edmetit bepide,SEQoDEr N@i-cdnnexif, coppound,

anti sense conpound nmay conprise, for exanple, an
incBitidgSBEL §rihideg Mk, espabldef afhititigwhe expaéssion, fhfmaiod, or activity of

about 35 nucl eobases in |ength, for exanple about

acgéle%)k B’Jml%ﬁfﬂél &%apﬁt‘ﬂctﬂﬁt i sense conpound may Con'p“ Se,
for exanple, an antlsense oligonucl eotide conprising

nat gy g oBffioht) FRENEhBE for treati
|ntg{%ﬁh¥e8§&g “Ppﬁﬁggglﬁggﬁﬁ&ﬁ &ﬁggstoone nDdlflegrreamga

sulfjec 5\%@ l %\%ﬁhg g;fre r&h@e@e) ucﬂ-iﬂﬁtl{mg relué a&r%a?s?e'i‘i‘d@ ke ﬁl%'sqaect an

or ot |oate I nk age.

anti‘ﬁ%%g%ﬁq%in%gﬁf ”fﬁagetwﬁﬁ ac{r Yk PR g@ﬁ%%ﬁd a”w‘udmg those
et Stil ntls nse conpo nay,

PR BRI S GNPk T SORTRND. HATRHGY et ely of 2
nodi fi ed nucl eobase. I n certain enbodlnents an

coppeKin, papitarnel AEAPBBAEsuch as an anti sense conpound
or mmnmetic peptide may be used in conbjnation wt
sec dnanothshrpwestdantiseonpdxin epmpogadie PREPasitioay énd aﬁ‘ﬁ'@%s E?F treating a
pronoting healing. The second conpound, for exanple,

subjegt ibeoancgtiaith zctansplont ¢r gryftiog iprrsedsire ptgeprpyifed.  Such methods
Sui t abl e coadm ni strati on conpounds include, for

inchxdengalnenistElkg toNBE- sutjEcs an EménseT(éﬁgpowﬂa'ﬁllmsﬁ@epuE@r other anti-
KGF, integrins, interleukins, plasmn, and

coRRXBPE@iponsd, ifrelndihg tiate bhﬁfcﬁfl))hpreﬁl,l chpabtzacthinhibsing ahé expression,
compounds as those listed above are hunman or of human

fordtiBh,Nactib toh QeksviST ofaciBhidxed BérhiBganasl! | Such Rieeokdf are also capable of
conpounds to a subject, target organ, target tissue,

ml’ﬂfnt 'h? bPor I{J‘E@Jehtn%r R @¥h & 8dodidle itk Haﬂ%ﬁl&htcdﬁ@ BRGfing procedures.

atio be of benefit. Methods of

admh'i” bt NGplNt L CORRGH bifkpiEP ;ﬁ%gﬁs tfﬁcﬁdﬁg binGfdtics peptides,

target organ, target tissue, arget cell are

anEB%cil eésgl%r%bod? lr'%aglt'ne% andt rhlégo r%héd“%a{i‘ EROSHPQ@Q%% tinding or

by "a i nis |on 0

s S R Lo SOREBL Rl B, o
foll own cardi ovascul ar dj, seaa coronary heart
PrE e SRR O b PO AN TR RE | o
at her oscl erosi s, |schen1c heart di sease, cardlople
or du n@'ralromgwalﬁmtma e bestipenss, the itz gangrysqmRound compri es a peptide
reperfusion injury, respiratory or nmetabolic aCIdOSIS
caqmplrising an yméntercid §dqnerics @pmrgpendingsiardrangmensiipre gaiopof 2 connexin.
such as nitrogen dioxide), vascul ar pat hophysi ol ogy
Swheconbgxien thotulde | forlexareple,s camexink 4p,upl, e2b, (uch.lagndi3ét Human
i nduced hyperchol estrol em c | esions), vascul ar
cothaonstes splefared speaes.ul ar and nacrovascul ar), stroke,
cerebrovascul ar di sease (cerebral ischem a),
t hronboses, vascular injuries resulting fromtrauma
(e.g. subcutaneous wounds, stent insertion,
restenosi s, or angioplasty), vascul ar danage resulting
fromelevated | evel s of glucose (diabetes), vascul ar
di seases of the extremties, organ ischem a, optic
neur opat hi es, inflammation, &d rheumatoid arthritis
(RA), sub-chronic or chronic inflammation, epilepsy
(epileptic events and | esions spread foll ow ng
epi |l eptic events), diabetic retinopathy, macul ar
degeneration, and certain other indications described
in greater detail in Fbrrlson s, Princi pl es of

o o A r-a. 1 — A A 7~
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H1l, Inc., New York), incorporated by reference
herein. In certain other non-limting enbodi nents a
WG opast494 s treated by adm nistration of an  PCT/IB2006/001961
anti-connexin conpound that is capable of binding to
or InthenMinstngroutpreferiretoensbodmmng varfRBicPRICX BrRoMpPURFpFaEprises a
of the follow ng, for exanple: (1) prevention or
peptifl€3érmBingodn asideneidisaqiche: apiesmndiogtel afpottionvif rigiragsmegbrane
a result of, for exanple, ischaem a or trauma; (2) _
regidh €feNto@BxiAr4st r Baparaailarofonblimicidg \eabsdimenta) for example, the anti-
degradation in tissues followng or as a result of,
conn&fin %&ﬂgﬁﬂlnﬁ'is b SRPARMANR! ant dnBHEBCil Seguendenthby eunipriseypdtioat 3 to
nerve, spinal cord and heart); (3) prevention or
abluf ?tﬂomﬁn‘lflgl.tﬁougfamﬁ f ATBREEH YD N A6, e{ff')e%tié@ﬁjav‘iﬂg%ramino acid sequence
I'nfla ory disorders in which, fTor exanple, oedema
nd/ or inf| ' ' ' EEh, avin
thaf regpes a3 R o 20 B g BUERRHIe & of SEQD NI ER pefthic having

ssel occurs as
It of f | ' i nf . b0 acité
an R0 g Rerets e SRR BF! EhA 13 BRLANIE A A aclidr SEQ D
NCHES i e AT RO SRS SRR g Y2 or 1

vessel die back allows recovery from.linbal.ischaem.a, .

coniEyOrAETE AP SFQ HLNOHEn (O neRLIERA EmGHB DA de an anti-
wounds, for exanple, wounds to the cornea of the eye

comsxia comanend thyt i@,a}pemdeeb@gm@ag’anp@p Gigd gryapnce that comprises at least
re-epithelialisation; (6) treatment of burns, for,

aba@x arIses, T Rediloal L, bUrldsl4, h5120e2%e30 eontigesis amip agidy op$EQ ID
exanple, to trigger epithelial recovery and to bring

N@bDUtn caey aitiycdhnedin sarhpomods moviierbledrein,suimetipipeptidesyre based on
prevention or treatnment of sub-acute or chronic skin

tha\xeaskSlulat BEthME Sfbonficxin £XeviRb®nditk ab teiaming addssat pogitions 46-75
whi ch, by way of exanple, prevention of continued

and1 6080/ E5SiEh 19N RRC KThtds| dertih [ peprideaRe BEY héreiarhaté asaeino acid
Ischaem a; (8) treatnment of chronic wounds, including,

seiu%gcﬁpec{ég%loﬁdirtl?@oq{?cgltekﬁnyh%@giﬁoﬂs'16V9*5i 26101992 8/6HSBTS ID NO: 62. The

, contTnued éxpression of connexin 43, for

pe?tzc?eggc:eet% n%? héwg%nlaﬁl olne’[lgl( %)q&%ce RERYEMoShose tportions of SEQ ID NO: 62,

hel 1al'i'sat'| prevention or treatnent of
erinatal ischaem a_ usin ' j i ' e
R WP BTLAHEL R QIR eBh I 6, PRI i
ventricles of the.brain or. vi i nal ]
sl oncgp sqtu8y 1 hrmee i Bpd el and PN 88 ln e on.
foll ow inatal jsch ' [ i i et | .
otlng ﬁﬂ%&&%@@ﬁ{l{p&%@ 3§ptiudg$ arg:%gﬁ:apﬁ?eﬁt?q.eégqg?t)eféélgns%lt n Lthce connexin
ventricles of the brain or via spinal co&gggEagd/or di
prefoinreghier gon dhe extracellvlpredapiss(e £ ororiRes ohak @ D Beficgrresponding

usi ng connexin mnetic peptides delivered
topystianid6allapd 199228 xanpl e; (12) treatnent for stroke
or CNS ischaem a using connexin mnetic peptides
del il esrether fron-limitmgplbef ssfetrainembbdinentn diho pntétpenaetin ycompound
to ventricles of the brain or viaspinal colum and/or
coriprB@ a @@;Ftdie dohYisipp emeathino rcidf seqpinke poirdsponvingrtd ¥ipostion of a
(e.g. epilepsy) in the brain, including epileptiform
trésibMbiade f@tdnO¥d N orineGh a8 M 18;padiddiad hon-(iddtingnebodinidntn the anti-
of lesion spread, oedena (and rejection) with
cdpfifiéh chxﬁg&ﬂldfig’lal WHiIhSiGREh bhfRSRIABIgaEdceNhat comprises a peptide
Anticonnexin conpounds capabl e of binding or
nodul ati ng connexins and gap junctions for the
prevention and/or treatnent of such nethods and
i ndi cations are provided. An anti-connexin conpound
may be admi nistered at variouUs predetermned tines. In
certain non-limting enbodi nents, a connexin
hem channel activity, action, expression or formation
is inhibited in endothelial cells. In certain
non-limting enbodi nents, a connexi n hem channe
activity, action, expression or formation is inhibited

. e
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conprising an ischem a. Such an ischem a may be, for
exanple, a tissue ischema, a nyocardial ischem a, or
wa@2mensdfassal i schema. In certain non-1limting PCT/IB2006/001961
enbodi nents, a subject treated herein is at risk of .
havir@Ssh @find gdid Sdqaerice alat Earmgriseoabobly3 tesatioen3 Gacontignoye pmigioracids of
non-limting enbodi nents, a subject nay be treated for
SE@ IHAROW3akbdtt $Qb dB6ut QONRAIiiong aintreadcidspfEQ ID NO:63, a peptide
aneliorating cell death or degeneration in the centra

hav.(?lgg ﬂlet{rﬁigg 6LidbeiEcK AP cOUBHBIMBARAS taEOUDES Eohtigsts biicids of
ischema. In certain non-limting enbodi nents, a

SEéwl\?&tﬂ '@Xp%ﬂt%@%gﬂn%% arfffi’igéf 338 W REnA 1BR EsRPriseh o8I 1, 87 or 13

-conmnexin conpou r exanple, an antisense

| d_minetd L da, Bt ndi o bent i d8dd & .
cor&%ﬁ‘&%%&u&%‘ s or%‘ IS%&?];)EI&IP%%. (ﬂﬁer%nﬁﬁmgﬁ% DGR inS8dd & ant

ion m4th a vascular or coronary
coeR oG B P S b Rt s comppes s
for exanple, an antisens oun m etic _pepti.de
sbast Sobrbrs. B Mg et Fhesi S0mambhs & e Bt iy RdifGer smQ 0

vascul ar or coronary procedure. The anti-connexi ul

NQsohp buptiiemanyi-nasyimneompounds SHBFiEPHEfies &e g?seéf’? He gxtracellular
vascul ar or coronary procedure, or both. In certaipn

domains bf einnexiy 48 wbiersbensinesto thmaraine jacids ArROgitiant rpo g1 78-208 of
i ncl udi ng an anti sense conpound, mnetic peptide, or

SEQ HerNGi 631i rithupeqetthidepeptidesddeiseribsd deredh ipehit amipguacid sequence
hour after a vascular or coronary procedure is )

coR@hbinEd thedregiohsnat pesiaions|3@;76vnd 7 82@Hhof REQIIYO: 63 afhapeptides
a vascul ar or coronary procedure is perforned. In

ne@t B&maoeae dinimnicid séqiencantdnticanoehdsa ponipoufSEQSID NO: 63, and
adm ni stered wi thin about 24 hours. Anti-connexin

ot QFRAWNESIn G B d @ﬂla%@@shﬁﬁa%"ﬂlme%h&f 106k tRapeptids réti@nding activity or
or

tinmeframes, as deSire necessary. In certain

mr?c%gﬁlam{ysin A0 2 @Bl deSQHRERERIC PRIV ise IKAGWH Gh B A1) In other
anti sense conpound, mnetic peptide, or other binding
e -t| d |S 1 i d j 1 j i t Connexin
enfiEBioicy i BTHUBERRE el SRIRGHIC BB R e
atient. In certain,other enbodi t ; .
prgtﬁ‘l“i 9‘36an@% ec%‘ﬁ‘fﬁ%?&'f’ilaf %Prﬁ]%ﬁgo(? ﬁgl? %n?)grrtllt% Fss SESEQ ID NO:63 mot
conpound, m meti ept.i r other binding peptide is
‘mﬁﬁﬁpﬁ¢§$@%¥%ﬁW?ﬁ%@ﬁﬁggﬂﬁgﬁo ith a nmedical device for
rformn v | ar or her. pr re. In her
Bt il o bueto e ol B oo R LR s o
adm nistration to a subject is provided, the
méagvning theii ativisoarp dessiibey ia eysatsr deiribRSi®al | y accept abl e
carrier and an agent capable of nopdul ating a connexin .
he i Adtearatiely,cant-coutes mrespourdsnitelding thaserarovisisd agd,pyed in certain
as, for exanple, by blocking or aneliorating
ensdindes) RempesepsnesE more dntisense compounds: i Switablenatissnse compounds
activity. BRI EF DESCRI PTI ON OF THE DRAW NGS Figure 1
mEP BeSselcdted S BirNédam@ Ry drone @it Biohp 2bniitings ot bitisenspl @igomgrleotides,
into organotypic culture. In the control cord (Figure
arifdnsS 'pgﬂlh&dléb@iﬁés, DSlykibOGnies, RBpasIUHRA0IMontdKtides, ReIXiSmolecules,
(dotted’lines mark the original cuts). The connexin 43
siﬁﬁﬁcﬁﬂ; ]{e&ﬂ&n PNASRGEuMND N ASAh &dareg ATtk UN @mbBhuclear RNAs,
shows I'ittle swelling or oedema. Figure 2 shows
coonassi e Blue staining of resin sections of contro
spinal cord after 24 hours in organotypic culture. The
neurons are vacuol ated and oedemat ous with "bl ebbi ng”
evi dent al ong the nenbrane where hem channels are
opening and allow ng extracellular fluids to enter the
cell (arrows). Figure 3 shows i munohi stochem ca
| abel i ng of connexin 43 using anti bodi es which
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bind to the extracellular |oop (Gap7M anti bodi es shown
in green in Figure 3A) and to the cytoplasm c carboxyl
W 2006/196494 he protein (shown in red in Figure 3P)T/IBRo&/001961
cytoplasmic antibody |abels all connexin 43 proteins
and( Eiedtgs @thet preceGmp? MIbesa apdl gthératashposngsosier be used alone or in
extracel lul ar |1 oops of hem channels (green), as it is
consHi@ttios alith \ondinoetan@dtit bosthdibindinggpeptidesocked connexons
whi ch are form ng intact channel s between cells.
Fi gA 8ntREbrnbaNRoslp@ind|sadieds ddantibdnke tdepdunt oantimbtdieptde may
in spinal cord 24 hours after a crush wound. Most of

be tagg%tedaﬁ? Ex vwardsSdnk QWmARES R ohrttRink WS, BN6,13ad3®snd/or 31.1. In
ocalise rndicating that a srgnrfrcant portion of

cergal 0% l%l‘?hg bit! ?&@1’? dd B dRUntsdREARTend EontRih BPRIHAR peptide is

s conn [ an remal ns as hem channel s. Connexin

tar%eﬁeg ? S»(%Ir ggﬁr@t%%hﬁ {130? Shsapravent Riahehoh-lians! it fRferred

s are seen in treated cords (Figure

ure.4 shows |sol |n B4

emBydipenth e QBRI CORBR L et aér‘ Bl B f‘;‘?@ ?ﬁ%%qg 2t loast
culture for five days.,K The ctin binds t

abayit §r egleolsenAti2 BIEEH a\%‘s@@’le"‘gﬁ 8’6‘&9‘?&% aaf""@St“P@“"‘?ﬁ g nucleobase
capillary vessels in this connexin 43 sgecr e, f

sequendeswtesed Ao (SEEL TR INQdgrdnt AR AREFRSS %Etunﬂf‘{l%‘/r C?WWC or
days (arrows). In control cords few vessels remaj

exdmy1¢, \ani antiseose ednippund Mge@tzglytg -at ﬂgastfqbgvét @ag,tsclqoh@es of a nuclelc acid
pedom nant | abeling in controls is of activated

maolkRaleepbaie qdvamadnipeinglaratlecasd ssqudnicgsplasted fippRgQ D NO:12-31.
sections of spinal cord tissue 5nmrostral to a crush

In Wen4lAl . otie® WmBodlniehtsa fah eantisansks homppunt ecoppriggs  FIficieotagry sefuence
BSA was injected into the animal tail vein, and the

selbbt&P U8mt HBM ERDVEH . ang Aisdnkob&tpound rdyecomgmise,dor examtple, an
(Figure 5A) the dye has | eaked out extensively from

anﬁ&ﬁse@l?%c%%ﬁ@@éﬁeﬁé@n Liyub1 9andfabeun3t hecledbatts Yn Bhgtk, for example
I ndi cat’i ng rupture of bl oodcapillary vessel walls and

' othe blood brain barrier. In the connexin
ab%%%% eC|&§E antlsense ODN treated cord (Figure 5B)

there | S. very e , holeoid
capr Ty T8 apbe i Sobfiffe 5, Bmefo oM bl Bhcicotide
ret.ai ned

{
b Bl S LB RO o
lezggfogg (elr{;qt)dét:i]eo %ﬁ%ﬂ%n%oﬁlﬁﬁ qt“%%ge§'nf Si#‘r%d%ﬁ:g 1Pt'é1én§18fao§|u?e linkage may

| abel ed with | sol ection B4 show ng the bl ood vesse
cogeier hehaspiiorethiopts linkagge Pthepamiienss FopRRyPESmEy, for ci’ﬁ?fB&‘F (fomprise
43 (red) and with antibodies to Gap7M (green)
anGajigtvueinotidon diaeisg r #clsgtii one pofidied v%‘éare%‘tote&bel $tE” é’Fher antisense
| oop regions of the connexin proteins (not connexin
cangpotnatsmmepefir f éxeinpleb womguserakigonhdedtidhamaeing attlgesy ogg gnodified
sterically hindered fromaccessing their epitope in
mickkbBgt. channel s). Figure 6A shows a set of four inmages
fromtissue distant fromthe infarcted regi on show ng
| soligeéraeBbodiadd, af hinttapintlir torgouat bush as at egistrest tympound or
and connexin 43 gap junctions in the intercal ated

mﬂhéﬁ:spe?ﬂdé%gﬁ ¥t &Sed inCMIbida@bd withr£sbbondl Eiiduhd useful for reducing
virrtually no GAP7M | abel of hem channels (top right -

hiTHe RG] r 68 eRimpIBEmat hes growth

ti E?ﬁ'ﬂﬁag?;g)g%cf?ﬂ’ glg\rﬁgilggl sTHreemar gcrgrr]%l al{:Htra and thIBere t%g nogr
sign of damage to the nyocytes thenselves. In Figure

6B a region still away frombut closer to the infarct

is showmn. The sane three | abels and nerged i nage are
shown in this 4-part panel. Mbst of the vessels are
still intact but the vessel walls are disrupted in
areas. In these areas hem channel | abel col ocali ses
with the ruptured vessel walls. The | ast panel of four

i mges (Figure 6C) is wthin the infarcted area

|tself Femrcaprllarres renarn |ntact apparently

o oy e o
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i ndicating that the nyocytes have now becone severely
damaged. In all cases, the Gap7M anti body | abel does
wmoedoeadd4ocal i se with the connexin 43 | abel (asPCT/IRPO&E001961
in the spinal cord), indicating they are a different
facigapr p aytokinonr thedikei Suitahds eradminigestion paapgpndoiRglds, forexample,
Figure 7 shows colocalisation of Isolectin B4 (green)
FGRBN&F,NITY; DG, a6y, CRABBRGF,AGK; KIGF indegtinsnye s, plasmin, and
anti body | abeling (red) marking Mines in the
senfeBRErHIE FEShant theapyy 6@y teesdniiniaiationfeampbdundd ahthuseslistkitabove are
ischema. This region is the sane as that shown in

hmg&ngghﬁgﬁ1JZ bl ood capillaries are conpletely
I srupted and normal nyocyte sarconeric bandi ng

pat ](/I%{hgd?@ﬁacﬂﬁﬁ&eﬁﬁgs 5iftd6R e iR Hb Rt un B oM St @bt organ, target
death 1s occurring 1n parallel with vessel wall

. disintegrat] The. t ' '

tissug, & éa(g%eg ﬁ&%{? BlioHl-eﬁlgc? in d@rﬁgﬂ llfgﬁggeaht 1L RQuRRSE o OVSE deh&rit.

| m e myonesin | abeling,
d the.l i S. \ '
ol 8 Sl R Ay R R8s NP
ol ) S it "By S R g B yBag e i
VDCFLSRPTEKT (SEQ I D NO 35) , and SRP EFTLFIQ%%EEQQQD. to or
trealed B )adppnisation 08 28 FHFFORRFXiTh SOTBRANDE SR KR ¢ r PaRfios

to bl ock hem channels (shown as peptides 4 and 5
madeltieg hpmioharng! fof eagras ngye offhy f%loyél@h%‘éw‘fﬁseg%ré’ésews?’ fyoronary
pepti de QQPGCENVCYDK(SEQ I D NG 39) which did not bl ock,
hedre disedse,n heats falsieo wryoessdiple pnfaretiong aihgrosglefgsia igghemig geart disease,
shown. The peptide SRPTEKTIFII (SEQ ID NO 36, peptide
cafidplegici @ustRer8rganatranspat ionstolrige ahesliung aspadfugion injury, respiratory or
hi st ol ogi cal studi es, has been used at 5 different
meAHRGE ALY, Pfinorahecdemac@iclulingnbipoluravas toris gases et asvaitrogen
in reduci ng oedema. Figure 9 shows connexin

didieds) chapns! pirdpaldibiogy wWheRBRlend@hdial eélil ars hiieppthd guk as diet
froma shamcontrol (left) and 24 h after 30 m n. of

induetf gﬁkqhbﬁﬁm Fesidnk)I Nhsbulds HiREd@H (ARkdvagdlar and macrovascular),

reco sing the extracellul ar | oop regi ons of connexin

ot el lefhia) MBrsYI&X vBscular injuries resultin
Sﬁﬁ%ﬁf%ﬁgﬁﬁ%#ﬂ?gggﬁﬁgR%£?%dg%g%§6%6$rmherggg afterJ ©
i schaem a there is ext [ l.ati :
SR P Ea e L RET RN S5 HOLE0, Bl Bk angipplay), vascula
hi gh on_cell _bodies (.hpri.zontal arr ng. i I
dafpags apsuliidor FHn %\Tva&ﬁél eyely Fir oSy @?ﬁ%‘“’ﬁ'g) gaSkr‘ﬂ%‘b F‘r‘g?“g?s of the
connexi n upregul ated after jschaem a.is connexin.43, ..
exfERiticd OrgndFbGRice RRFgIcUPahies, i ?‘1“8?%51“’ %“,é‘F‘?‘F‘.“%?t?}.d athritis (RA),
i nfusion or peptide infusion starting 90 mn after 2 e llowi
suB@hrenis @ hewienfrmpation, eRilePs CRAGIHC £VFTS Melesipns, jpread following
fetal sheep. The infusion in these ani mals was o
eptloptici eneetd), uhidtietic Tetinapathy, enaculoe Hagsnprationtpad \qspipip | ther indications
(artificial CSF) infusion animal (left) shows gelayed
descritet] imfresenvetadl, in Elantsoms,Rrsicipts ol ntgny] Meglicips 15 Edition (McGraw
epi l epticus; anexanple is shown in the insert box,
HIID k., Ne@! Y@ thebrpontedibg gefessdeterei. se in corti cal
i npedance (bottom a neasure of cell swelling) nmaxim
at 48 Brairsihd @Sl BB kimbedibynta pRUE¥dt iBtredted BBadminiFtretion of an
peptidom netic infusion (right) changed seizures from
arft 2nh &P USin S find tﬂa@fs%pé?)ﬁs&tbi&fin{ﬂo% ofiefrvisERPa@ilaing a hemichannel
sel zure events. There was a markedly del ayed and
attenuated rise in cerebral inpedance. Figure 11 shows
dose-response curves for optic nerve (Figure HA)
tissue swelling and (Figure HB) cell death in control,
and with 2.5, 5 and | OvM comgentrati ons of connexin
43 specific AS-ODN. Both parameters exhibit a
decreasing trend with increasing concentration. At |
O swelling of the tissue is reduced as early as 6h
post treatnment, and by 69% at 24h when conpared to
control. Cell death at both front and m ddl e segnment

o a1 .
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Figure 12 shows the percentage of swelling in contro
and AS-ODN treated optic nerves (n=6 for all tine
W@oiatisH94 Cedena i s nore prom nent in the contP@I/IB2006/001961
tissue and the difference is statistically significant,
for ahe at hotd ofithp Gillewing, for esarmpjest (@H prepention jos kgatmgel ¢fpedema in the
statistical significance between the two groups.
spiliel @urdefollSwing Te s paeslt)ofPfoo pkatipienischaknde os trahmi; r@) prevention or
dead cells in the mddle of control (A B, C and
tredye PN bldog desdl Wil ddgradm)onoipttissues évllowyirpeg e mtresudttof, Xor éxample,
and 24 hours after ischaemi c induction. Little
1scl§Jeﬂ1'1:f‘ bR Gahiia €XH1 B 6:86, Btict Reve; apiheX bord 4aad steene); f(8)cprevention or
ODN treated group when conpared to the controls at

treaaﬁhl:ntt SR8 rltéﬂlﬁﬁ%pﬂhmlsq atd-ONET inPARRADry dibdi€erdme@hich, for example,

er of dead cells per unit area in the

06 c{‘ﬂsdl al d/qr ?rg'{a%rllna?r)n grlgesﬂ@;ﬁ%tlé Ak i rLafﬁlcﬁ Otgye\rv%l ofBXImAYe; SIOHd vessel

I'C nerves deat control group

. ially increa e .
dieghiek; e (er L % P el M B ), prvention or
ek SereaE bR e AT el YRR e e e
was noted for ASCDN treat% t.i ssue ﬁir sks indi %? limbal

whigha by 8ty ©f FxagiRlG iPreveRipret gtseh dig ke ad OYS EFQUFTE P imba
shows nean bl ood vessel segnment length in contro

ischagnaar(f) prevension ehkpatment HHeE-aqute C&rﬂhr%léh%m@%efa‘”t gigmple, wounds
optic nerves (blue). At all tinme points the antisense

to tirecanid afchy ey draw erehusn G was f irsrmple Rdisgar serepithghalisation; (6)
vessel breakdown as a result of connexin expression,

trepieataBilrys, ifor dxampleociencdal hems dh ghereyk 30 otsler, \by avay C@fe?fsample to
junction nedi ated bystander effect. Al colors

tng f epigRGAcbRESI Mdas ering pbes enbedy domasureeyte Jimeiabisiimemia; (7)

e correspondi ng bl ackand- white figures. DETAILED

Q%l%@ﬂ FHM R aCdub@Butobr EHeniPEIas @dUndshinehtiingfor ereaynple, diabetic

|nclude or enpl oy various conventional techni ques of

uld¥ ﬁ{:ﬁ 13 tgf v@inﬂ)éxz{nﬁﬂTQ |p¥€3’b1ﬁﬁ)nro? cothuaEBIbod Rkun digWASY) will allow
n1éro cel | biology, biochem stry, nucleic acid

recov Iiy f%(l.;nrlyc ss&ngc agmén Sé?olgéétmé’f@'o@r&hﬂﬁfc Whidas n1n§:ﬁ§1n§ Kidrlexample,

he Suc tec |ques are explained fully in the

d1%he 1cé zt ur e n y, ag/d& %oﬂt@&uei egg%%%n 0 chbheXBYA3, for

Onlng oratory

Manual cond e tlon Sanbr
exmp]@cﬁ tg‘: q@dg}gl . RIEY ?pét ghal%\ 1Lcl)§1 (9)]]?9{ e)é)tugrgg{ treatment of
( Sanbr ook and Russel 200 tl nd i d|V|d y
perianiy pageT s HeRen maats s, vl Bl REGHIHE be¥etivered

Synt hesi s Gait, ed. 1984 Ure .

dl(er:atly fo ey é&%mﬁﬁhe ligin, or (g spinal %WH‘B&QE OBPPIE?E%@M ﬁej‘ht jibition or
| munology (D. M Wir & C. C. Blackwell, eds.);

prdveatisf exf Valemor HllpwingMVparinate] dsphesaip susing, cpaneNm| P’é‘i‘letﬁ peptides
M P. Calos, eds., 1987); Current Protocols in

ddiibbred UbaexaBipdd, diryetiyRo vehtritles abtie betin aF viagipinal colggry and/or spinal
i ncl udi ng suppl enents through 2001); PCR The

cdr@ YT riaaendah dom pReatil iiwhaenfibusingscanexih , miptsic , pepthded ) delivered
Current Protocols in | mmunol ogy (J. E. Coligan et a

sy@hioally, %%mﬁﬁe(lbm&ﬁﬁ&ﬁ $ar\strbleonaoNsKis¢HaemiAfsthg cemhexm mimetic
St ockt on Press NY, 1994); Bi ocohjugate Techni ques

rIRESRIbe, SfhtomiSHGFIRIOE discBS S0 vaRAERS of the brain or via

p%éﬁ é%ygfglﬁﬁuno oglgzl AnZ lysis (R §I\/asseyeff W H.
Al bert, and N. A Staines, eds., Winheim VCH Verl ags
gesel | schaft nbH, 1993), FbrIOM/and Lane (1988)

Anti bodi es, A Laboratory Manual, Cold Spring Harbor
Publ i cati ons, New York, and Harl ow and Lane (1999)
Usi ng Anti bodi es: A Laboratory Manual Cold Spring

Har bor Laboratory Press, Cold Spring Harbor, NY
(jointly and individually referred to herein as Harl ow
and Lane), Beaucage et al. eds., Current Protocols in
Nuclelc Aci d Chen1stry John VVIey & Sons Inc., New

NN N\ ~ o o
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Press Inc., New Jersey, 1993). Definitions Before
further describing the inventions in general and in
W0 200ag 344 vari ous nonlimting specific enbodi nRCL/BB2006/001961
certain terns used in the context of the describing .
spinta eolinfy amd/ospinat eorél 3)froevehtionlaflepieptiforel ashyibe(e.g. epilepsy) in the
ot herwi se, the following terns have the foll ow ng .
brafiE aeivags ‘ehieptifssacictidtyefolowing iichactitig aapfogr(ddpreveations of lesion
Those terms that are not defined bel ow or el sewhere in
spridd® oS RAM %E‘I& abje&tibng Rath reparfgionh@ilowhist org&c cgmsplaetition.  Anti-
meani ng. no aci ds used in conpounds provided herein

cortnBxil é:g@ﬁ&h'dg ehaBROIYIRER SSthodAdtinD Ro(IRARE iaB@Ighyy junctions for the

enco am no acids, naturally occurring

preggnrt]i_og Slgogétgge%ln@é’tc ﬁﬂﬁ&gﬁgth | 1Q irfiGdafiShs oY préviédiet i c

amn L-and enantioners of any of the

i .ot T-and B-ena . th
anorBon apmiret KupbR8 st N BRI UiouT PRy Bt e

geneti cally encaded ami no acids ngd. r esi ‘o :
t hef"eﬁ?r}a.m aﬂoﬁﬂlnﬂ ng Aﬁ“?ﬂogl,&}efl Saragicér?nne gm( ﬁ?ﬁé%{ﬁ?w I activity, action,
asparagine (Asn, N); . aspartic acid (Asp, D); cyteine
expresyion opformafigpds ibibyiteg eﬂ%}@lel&% i ¢ ach d (Gu, E);
glutamne (Gn, Q; histidine (Hs, H; isoleucine. .
(Heln [cyrtain eiporlaitipg egmbogdimentsy ot fanieifls hepichanpg Felpy, gaction,
(Met, M; phenylal anine (Phe, F); proline (Pro, P);
exgessioner (@mationSy inhittited sraprbeliaredlls. T): trypt ophan (Trp,
W; tyrosine (Tyr, Y); and valine (Val, V). Certain
c onfmeertyineradinmtieg edbatihents, acubisctihan beatreateddpr a vascular disorder
genetically encoded and that can be present in the
copngistwgmkel the invention include, but are not
[Tmted to, b-alanine (b- Ala) and ot her onega-am no
aci @S cptdmhnoASinditiagTeMBEIIAPItY i sibjct ilay( aqpdaged for a vascular disorder
2, 3-di am nopropionic acid (Dpr, Z), 4-am nobutyric
coﬁﬁign%rég 8hefn®, t yciRagNkéheinkO B4l Yoel Gord6kahpld) D }issue-ischemia, a
am nohexanoi ¢ acid (Aha); d-am novaleric acid (Ava);
I ):« ithine (On); citrulline
m%&{agéi g%%@d"??f é%%r%ésc?tgﬁ%u& ; t-butylglycine (t-BuG;
N-met hyl i sol euci. ntPhe | Ois; at risk of loss of
cyc et ST it Fhend IERSLHRRE nbhOR at o
2- naph | .al ani.n 2-Nal); 4-chl orophenyl al ani ne
Iw@@ﬂ@%ﬁ£%¥?f?%@}$gﬂé?bphenyIaIanine (Phe(2-F)); 3-
]E Ipﬁglg ggrg%n %{clng i aRileg %p}&ﬁ&ﬁéﬁt&,@%ﬂbj"eﬁ Inla}ll'l 865 8’9’2&? M)lr %lv?\&ll,lﬂ? disorder
|, 2,3, 4-tetrahydroi soqui noJ i ne- 3-car boxyl.i ¢, aci .
copapyiging trsating o ameljosFipe el e %ﬂ?ﬂ?ﬁerﬂ?ﬁg HP dh ﬁ“é‘gral or peripheral
sul foxi de (M5O ; homoargi nine (hArg); N-acetyl lysine
nefvawik yisjem that3naydiezaissd by eyisshemigi d (Dab) ;
2, 3-di am nobutyric acid (Dbu); p-am nophenyl al ani ne )
( Phdf it nonimitaghymboedihenie o wbisst Jnay Hesaise st ajvagcular disorder
(hCys); 3-benzothiazol-2-yl-alanine (BztAla, B); and
whaan a& antheonnBSe dmpounddidi dxampk) ancaxitismsacingpoznd migstic peptide, or
contenpl ated i ncl ude phosphoseri ne, phosphot hreoni ne,
otRQOSiRdIRE gélﬁﬁfb N adMiniktededy pr @nhé&tion with a vascular or coronary procedure
gammacar boxygl ut amat e, hi ppuric acid,
pRREALY M 2k e1rloth@RAXility @bddim&ifh Bti-connexin compound, for
a- net hyl - al ani ne, para-benzoyl - phenyl al ani ne,
e)&%%ﬁ)earag%h@ ¥l Dot nRRLEOFiPEGe, dPaiter YaRIidgRptidd B administered
en oﬁpasseg withi'n the scope of the invention can have
any of the foregoing amno acids in the L- or
Dconfiguration, or any other am no acid descri bed
herein or known in the art, whether currently or in
the future. Am no acids that 1are substitutable for
each other generally reside wthin simlar classes or
subcl asses. As known to one of skill in the art, am no
acids can be placed into different classes dependi ng
primarily upon the chem cal and physical properties of
the am no acid side chain. For exanple, sone am no
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am no acids and others are considered to be
hydr ophobi ¢ or nonpol ar am no acids. Polar am no acids

w0 p@basig9an no aci ds having acidic, basic or PCT/IB2006/001961
hydrophilic side chains and nonpolar am no acids

durkd3C At & a RTlaP @r aetddaryhgrdtddgrear Oh@itant-cotnekipdeangioohd enay also be
si de chains. Nonpolar am no acids nmay be further

adxﬁlﬂggzkéﬁ' wiesle biOafleP£{448@ar R IBBGarPbREEdIre, 3t bqahat i ¢ am no
acids. The definitions of the classes of am no acids

as MS 68 el1E W Bh Binfify %&bgc‘}ﬂn'eﬁws an "NABMRIn AFIPSUNAC iiftluding an

refers to an amno acid having a side chain that is

antijsgrg 5 cPlge%uenﬁte?lgF%f pgétpel f@d&he@&n&&{%@%ﬂﬁ& 19 UminRteAdd Withn about 1

ho%%lﬁgx%i \%g? ) o[r gﬁﬁﬁggs&? eCRl %g}rﬁgr}ﬁeg %%F%ah%fér Qﬁﬁ‘iﬁ l%&lt 2 hours
aﬁ%/% \ﬁlécuéegloa lggrgﬁa:})'{/ Bg)ggc}uge%g/e&%rlf%ﬁxlgldy %&ﬁé’rde%%om&% f?ie anti-connexin

Am no Acid" refers to a noppolar am no acid havi d? A 21so be
compeyad dp afminissredh MHhHbREt 24 BHS: o ARUFOREF AL G P URds may also

conj ugat ed p-el ectron systen1(aronat|c group). The
admindstaed eutsideothese iimpelinaes ay dasied GMBESETA Yt ed Wit h

substituent groups such as al kyl, al kenyl, alkynyl,

hydhnxyﬁmnsumbmhmhﬂsnmnr@ﬁaﬁmn@ﬁﬂngﬂﬁmwnﬁsln ijge|on gatisense

ot hers. Exanpl es of genetically encoded aromatic am no
compbuis, inhabticdpeptii ry loteabimiing poptides israsindmisteted \ip tcopyieation with a

Commonl y encount ered non-genetically encoded aromatic
he@rﬂ%ﬂ@@ed@ﬁi ¢lh afBdaridereplyeperfoghstcomepatigat. napht hyl al ani ne,

t hi enyl al ani ne, 3-benzot hi azol - 2-yl - al ani ne,

1, 253 chaid StHeARVBbANSHE Ua) @hti-Beimxif adob@xyid, dndwdinl an antisense
4- chl or ophenyl al ani ne, 2-fl uorophenyl al ani ne, 3-

cofpkin’tg{dh il I,I%Ety Aﬁépﬁﬁé NG cﬁl‘ib‘i‘ HhdidgUsepand @nydn@hiBRiegdein connection with a

Acid" refers to a nonpolar anmino acid

ht ch
m%ﬁlanc %f%ﬁ;et%c lﬁga %saﬁigrscﬁtoﬂ{eﬁfn%gedﬁfer ai g chai n,

rocarbon side chain. Exanples of

gen% I\?ﬁ? hgy %i;p?_c‘b,Od%Xarfarl ! 8@1@51' f&rﬁ&fhﬁb% Al ?hn? i& 181‘;i Qo'%.l &ibject is

Leu, 8Fes “of “hon- encode

prqu]ﬁe?;ig rﬂ%:g ;qqq'%ul?tl%]Cﬂ%pg%ﬁ?% ahpg\%rﬁaé:e@{gaﬂ% acc% tgllalﬁ %ﬁr?e% S‘ana an agent

charged or uncharged a Si ol as
S A R R ‘E‘rFSP%e&OPE guch 25

by two atons is held nore closely by one of_the
fopgsastplaarhyridockinedy amedioriing hemicaRglBIsRTP). c,foml?B%.aﬁ[jons and/or

that they have an am no acid having a side chain that
actisityat t ract ed by aqueous sol uti on. Exanpl es of

genetically encoded pol ar am no aci ds include

aspar agi ne, cystRRIREDEStRRTAON OF THEDRAVENG®d seri ne.

Exanpl es of non-genetically encoded pol ar am no aci ds

| NnClRig\@reCl tshadd rad e;pinhbamdysegmém:e 24 Noaseafier placgigniaton pganotypic

met hi oni ne sul foxide. "Acidic Amno Acid" refers to a
culvFY BPRE Eérﬁro@ﬂ&rﬂ gFl'gl@I’e dA'}l gighifigand s®eliieg Blvdbdavgdket vielcutends (dotted

|l ess than 7. Acidic am no acids typically have

lnﬂ:@ b € |0Yigi?191%9;§3 oS icShe &AL RfecidAYiSingd ODINCiadated Heghhirt (Figure
oss of "a hydrogen ion. Exanples of genetically

ci ds include aspartlc acid
:§M£8g§ﬁﬁ@%?ahﬁ egggﬁlc acid (glutamate). "Basic
Am no Aci d" refers to a hydrophilic am no acid having
a side chain pK value of greater than 7. Basic am no
acids typically have positively charged side chains at
physi ol ogi cal pH due to association with hydroni um
i on. Exanples of genetically encoded basic anm no acids
i nclude arginine, |ysine andihistidine. Exanples of
non- genetically encoded basic am no acids include
orni t hine, 2, 3-di am nopropionic acid,
2, 4-di am nobutyric acid and honoargi nine. "lonizable
Amino Acid" refers to an amno acid that can be
charged at a physi ol ogi ca
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pH. Such ionizable amno acids include acidic and
basic am no acids, for exanple, D-aspartic acid,
w2@bas4and c aci d, D-histidine, D-arginine, D |BPGi/mB2006/001961
D- hydr oxyl ysine, D-ornithine, Laspartic acid,
L- gfigdi@ shodgicdomassikiBitd sthining of raimgiertiane ,0f korityod spingl cord after
L- hydroxyl ysine or L-ornithine. As will be appreciated
24 Burd BOSHEarkdB)pic@ItEie] The heirdnk @reafatuoldtdtbanded@natous with “blebbing”
classifrcations are not absolute. Several am no acids

evﬁiﬁl hllahé tHE Bt RHRRGefithbiRels@kd Sfchihg RAOMBIWYg exracelaR fluids
erefore be included in nore than one category. For

u>£&§ﬂﬁ%%u &Xﬁgilne has both a nonpolar aromatic ring
droxyl group. Thus, tyrosine has severa

ar 2@2{?{' ;e.{ %{ﬁ%’ls cl:ﬁc’xp'ltéllrr?&t c%%'xlngalblgl%e%ﬁg 6f é&ﬁ%lﬁ‘% HARE" RtBbdies which

e~ nonpol a rlng I'S

o e e R B L SN e e
di sulfide |ink I
L T T T B O By s

dr ophobi ¢ or nonpol ar ami no_acid, in nqu i nsta Tul

labe§ glleGonaoxim A3 eoteine et aad HreePaniYh ch K letel Fxipse Sxiracellular
nonpolarity to a peptide. In some enbodiments, palar

loogsroh benaichansels (greannpsisdt ie dtehigallyHéndsred feit bindipg e idaq%@d connexons
i nclude, for exanple, arginine, asparagine, aspartic

whichi atle forptedintae, cheingtséiwiveeemct!ls, Fightgt38nshaws dpal dabielingwith the two
honocyst ei ne, |ysine, hydroxylysine, ornithine,

antstexdied & spirat et 24 douraafter atcrush tvonad. Mosedfabhebe mpprars yellow where
acids. In one enbodi nent the polar am no is an

thel QI a&AKY d8es BlobAlisa Giditatntciatassighl fifant poetionat pleer froeingeésent has not
glutam c acid, histidine, hydroxylysine, |ysine, or

doQ¥eRivkifhi f3 hb@%@@ll? SorAbxdA9 bR re@aind @5 R&hi@kan@sls.Conaeial 43 specific
residues that can be utilized include, for exanple,

' e BUCIRB oM Bl feRNhdhEichah8& 8MCIeBEin treated cords
anﬁ%@%y@ﬁ?%ﬁ?%@ el%r(r))?ptop aﬁo tyréglne géﬁ the Iike.
(Fi An%b connexi n conpounds” include those conmpounds that

or nodul ate the activity, expression or

]E ggﬁat | OH)S%O?_Q IS§%§§ISﬁ4H%b§? nfgﬁ ni)rfli sﬁgen}’r&gaang})%al cord w 1ch had

I'-"connexi n-conp
i ncl ude w t hout tls ound (
beggh iy @%@Pﬁcﬂuﬁwsé?f&‘tei%ta o e e BAR ook ateRERat 4 d%“’"d vessel
fragnents thereof, and peptides and oI ptides
enilotbeliatieclispdpe AR Heessers 1B Ahis CRTEED ‘23 %&%ﬁ a&&%ﬁnsemgbwma‘ed
"Anti sense congounds include different ty of
segéns cenhads intdvh etterdive daysi (v tIn gefeo] 6XEs E%Yea??ls remain fully intact
translation, or function, including those that act by
afiee quetos; spEus fiys thapgetingt bbelmNiasoftals isrrfragpeaid macrophage
applications. Antisense conpounds include antisense
pheAyseQiiiabattisls and anti sense RNA conpounds. Wil e
anti sense oligonucleotides are a preferred form of
ant igaNes GRWRALAbNs i epipilasentissud bt rairalconp cekie masnd. Four
ot her ol igoneric antisense conpounds, including but

hddfd aftel Wugkﬁfjg e ol BatUstRBisABy LY ifétb L Mito thB @nigfal {al @8BEand the
conpounds i h accordance with this invention preferably

’u%r - h%&ngvreg MhaReUfon&. i tl?eb&JﬁﬁolS&r@ %ﬁ%@t@@%&ﬁe @be Bas leaked out

about to about 50 [inked nucl eosi des)
Parfi
el ¥ pEBRN G 4L HRERSE AMRR E%?lg'?‘%%myg Hese 1ot
conprising fromabout 12 to about 30 nucl eobases.
Ant i sense conpounds include ribozynmes, external guide
sequence (EGS) oligonucl eotides (oligozynmes), and
ot her short catalytic RNAs ot4catal ytic
ol i gonucl eoti des which hybridize to the target nucleic
acid and nodul ate its expression. They al so include
phosphor ot hi oat e ol i godeoxynucl eoti des (S- ODNs).
Anti sense conpounds thus include, for exanple, the
najor nuclelc aC|d based geneS|IenC|ng nol ecul es such
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Nat ure Bi otechnol. 21: 1457-1465 (2003). Antisense
conpounds nmay al so include antisense nol ecul es such
wa@sgosfidzrexanpl e, pepti de nucl ei c aci ds ( PNAS)PCT/IB2006/001961
(Braasch, D. A and Corey, D. R, Biochem stry 41,
capll 03 veékbel Gvl12 QO Xjsruption ph dlei bioodplbrempinmamdlnethc doitnexin 43 specific
(Heasman, J., Dev. Biol, 243, 209-214 (2002), DNAzynes
antfsSEB WIS treat®d cold @ gure ﬁN_BI)Cﬂhaie ds ey distiReés. thalis n608miFe@2within
(2003). Chakraborti, S. and Banerjea, A. C, ML Ther.

cap?llam%é-lzldi%gtﬁlg(\%g)a@ﬁﬂﬁeg@wa@ﬁ&n réwindd and Joyce, G F.
Proc, Acad. ScL USA 94, 4262-4266 (1997), and the

' 1
r eCﬁ‘Q%Jf%? ?}Zo\s(% thl%qabr%th Bl ISDHrEgé: ﬁéﬁl\tlgttlglsjbe r}(r:‘igg lShJ%g Ellsﬁﬁﬁentrlcle wal

adj %coe%tetipgszc?élml% 61%(;{ %%963%4 h ﬂreleﬁfgrctﬁﬂt dn3SNEE e ﬂif@r@tc@ﬁ'e tissue is

aV|ng antisense COﬁpOUH

labgléél ﬁ”’éth&%’é aE%rh%ff Ctﬁém?%iihy% oPgl ess{l 4tl’1&§?1af ceeﬂf éb?ue% w1th antlbodles to
cor%%{c&i%ﬁg%i %%ﬁca@gg{qﬁ%ét%%‘?%@ree?ﬂ TRI\I@d'@\R,Z]?IU antllgﬁcg?s rgcogmze

nucl eic acid sequences that bind to nmRNA or porti A

conspepe Bftracel ubr degp regignssRfithe,eqna e profat HWOP‘?% Wﬁg’“ specific),
Anti sense nethods are generally well known |n the, a

butSemarkdrendshangsie(thepare ?i@ﬂ!ﬂailﬁ hirkered iewsacsseing th eéFchH“tOPe in intact
Ni el sen et al., Science 254:1497 (1996% )

cha@nblg) Figntee®s slitos agetioffoat itpgesiron tissug dlistank fromhe b sfed region
edited by F. Eckstein, IRL Press at Oxford University

sh&Wig oledAH1B4 1abel toif smﬂ%eﬂémgarttheﬁhmdmqumﬁ gapgunctions in the
(1993, CRC Press. Antisense seqguences to chosen

intbrRAIGE FidTRYT AiyobRYs (16Weraledo- kei3.ul Thefenismanuaiyew GAS7M label of
bi nding to non-target sequences. Antisense sequences

hefM&lHnHHsrUtdﬁght NQyrech). TR MHRARCHND irBagd QN a e dflthe other three. The
binding to non-target sequences are preferred. As used

bl&%r\%’s&is relBRSHRRgEIndNGe it 06 sidest dARbeON the R cRESthemsdves. In

Information to encode a protein using the three letter

Flg.l gﬁla reg 34 @tﬂl E %y #bs u@@lé lt@{h%qnféfcp ANEHROtrhE @arrtlehthree labels

ence unt ransl at ed reglon

anggﬁeguge%lglﬁ@%% g%tes LS 91 @ns 4- p{nﬁ? tl\#c%st GHhe rv@%hl@ Rre @81 B but the

sequen es orm vari ous
truc ures. A j gonucl eot.i des na . .
vepsst Malln QTIPS dBra&eﬁﬁc]‘él PR ey i‘%"ﬁd SRlogglisey, yith the

et ed mhol [ to any of these s.
rupmreg@ﬁéﬁebwaﬂﬁq £ &pr%loaéftovﬁ mgﬁ%@h%“% ?‘ﬁ N gﬁ‘é € 18%&“)%“ area
may be described as "DNA-1ik g e., havln 2' de?
ltSslﬁg Tew capiliariegapmpia|iptpct appaf@nﬂryefpl PHAES eﬁ@%@e@}nlﬁ}aﬂne
"RNA-1ike" (i.e., having 2'-hydrox or 2'-mdified
Tisugansximrd labgh rselveaomylg@mpatspfb anct h@i/pﬂgelb%@g)ed ipjeipisplated discs
acid helices can adopt nore than one type of
ingicatingt thatethe mystytesomvomoy tcaema\sevarely Bamhagedrsin alk cases, the Gap7M
bel i eved that, in general, oligonucleotides which have
anBbb®/ Bbdlidses ﬁdt cotallse v\&ﬂhethé' ElNﬁe}ki'n 4@ "lateeh (hstihdeee imbiecshinal cord),
have A-formlike structure are "RNA-Ii ke The term

AT MR tReVRIR @HlYfereﬁﬁ%h@ @dctidin profedt iSofbln, tnst Hiadyeonhexin 45.
lnblndlng of pol ynucl eoti des by base pairing, for

exa % el gﬁfwsp&ﬁd&ﬁs%h&? of ?sbtectﬂ’ﬂ g4 {ERBS! Bhkin® capillary endothelial
con I ons. For exanple, the sequence "A-G T" binds to

ce‘blléJ ?nc? 1%28%1@5‘1?5}1&1@5 lﬁﬁe‘ﬂiﬂg E}Q@ dnél;klg'g M 1indsoAe %Ef'&ﬁéféd &ffhe myocytes
Wo single-str nol ecul es may be
"partial", such that only some of the nucleic acids
bind, or it nay be "conplete", such that tota
conpl enmentarity exists between the single stranded
nol ecul es. The degree of conpfenentarity between
nucl ei ¢ acid nol ecul es has significant effects on the
efficiency and strength of the hybridization between
them "Hybridizable" and "conpl enentary” are terns
that are used to indicate a sufficient degree of
conplenentarlty such that blndlng, preferably stable

- Y Y

e}épresswn

.
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exanpl e, occurs between the DNA or RNA target and the
ol i gonucl eotide. It is understood that an
wo@bkiogosused eot i de need not be 100% conpl enent ar RCT/IB2006#001961
target nucleic acid sequence to be hybridizable, and |,
in dntinfafct 24 Beursiafte isshonid. Thiategiduds tiersainags thretyshpen in Figure 6C. The
target-specific, or may bind to other non-target
bloB® LI 8S 18 Qo ple@lyaRsrified dmoapa aiyobyte kircutienig behodisg prttern has
significantly or undesirably thwart the therapeutic or
beddl B&EroPR ﬁﬁwaﬁﬁgt 318! écBonske 89tdclBrihd iblSRehlleD with vessel wall
Interfere with the normal function of the target
i Mh eThL | fLiRL tik iR BAGHd Wiidde image the
dmgﬁ%gﬁghigﬁ%F)?Q%l%gngﬁi?mggggé isbghgﬁﬁficient degree ®
of coppl.enmentar i [ - j£J,C or unwanted
myBRYT dgg’ cgﬁ%#¥8%%ﬁ%¥%5??%%£€2@§%ﬂ§?arget sequences
undgr copdjtions in i chspeci f.jc _bi ndi I8 '
Bl i Bk Sr ol ekt SBoier S Briecitis® Bps o Bl fo ol
Vvivo assays or therapeutic.treatnment or, in the cas :
spigd! qop gegmricpt %r%%?aﬁs?onﬁﬁbé?e% PrFERE YREmie fropid Wi peptides
assays are conducted. Absol ute conple tarity is. not

VIR SRPEEK TFEERANOG e SRRLEK NADLSEQD, BpaY which Were shown
conplementarity to forma duplex having a neltin X

in theniye npteler experimentetattdockihmivhangels, (showees Replideed@nd despectively
physi ol ogi cal conditions, are generally preferred. A )

in Fidusod)dard'a segmamytreated dithi reptidh@OPGEENY CBEN@&SEQ D §¥39) which
treatment with a nol ecule or conposition of the

did At Blotlo hemidhahrsti (owh as eptidecs iibddgwe &) aienshgwn. The peptide
herein. This includes chronic and acute disorders or

SRHTERATES (BPQ! WH N34, hepeddat MOFigiecs)| acaupdiitr biosket Hated upon
predi spose the mammal to the disorder in question. As

hid 36 AN SfuBie]) has BAHRIBES at 5T RIFGER chibeAtRitions) tiERbwedt 38 S/hich @ds most
as a manmal, including hunmans, donmestic and farm

Wye:V ggg @Qa Sports, or pet animals, such as
eﬂ%@gs, Eg?se ?%%a?s, sheep, pigs, cows, etc. The
pre 6gr1urrg 9 sh uthJ go%%e)lir‘f‘ h&ﬁi@%ﬁa'labeﬁﬁ%%ﬂéa?—germaf&al sheep brains from a
ucreotide to a c e

ol i osen nuc c acld target can be

a multis I ss. The progce I j . .
PSR 8807 S Dot ESSEMENSREBAT by ot

to be npdul ated. This may be,. for exanple, .a cellul ar .
regg@BngoRe R KPP ob EEF i OE B b 45C pfof rain. mo

associated wth a particul ar, disease state. The . .
conpaxife themishpinek dabsllingyis ADsVeda HRFERSS PR H%ﬁ??&i‘? dherpfls gxtensive
site or sites within the nucleic acid sequence for th )
uppéguiptinu of demichentiels: e Hamichael sxpsession 18 wenvcriyhighyen cell bodies
desired effect, i.e., inhibition of protein ) )
(hevizames sirows) and thutled wessebéndatbelial icells, (vestieal arrqyvy)| Thegsgjpy connexin

Once a target site or sites have been identified,
upéedulSeinsier samupaiaisisonhexig43. ol i gonucl eoti des) are

chosen which are sufficiently or desirably

contiggRN0ahywé Oxaipeestoflbgigicial CSPE i.c.vhiyifisiodioz geptide infusion starting

sufficiently and with an adequate or otherw se desired

o REEhidr I 30YminteBisOle/8E RrBRsS istRRmaLininéht térm Fotal tsh&p. The infusion in
present invention, targets include nucleic acid

tht'é'&' &?x#él?%va? DGRALOBuRINS2 A AP [sEh LA EXE Réhicld ltificial CSF) infusion
argeting process may al so 1 nclude determ nation of a

site o ites t ant | se.| ] fcus: an
i, OB Sh ey iea B Pt AABRE N ELELTRIARG KRuC llepicns o
intragenic site, for exanple, is the region

enconpassing the translationinitiation or term nation

codon of the open reading frane (ORF) of the gene. The
translation initiation codonlés typically 5 -AUG (in
transcri bed nRNA nol ecules; 5 -ATGin the

correspondi ng DNA nol ecul e), and may al so referred to

as the "AUG codon,'" the "start codon" or the "AUG

start codon.”™ A mnority of genes have a translation
initiation codon having the RNA sequence 5' -GG

- 1. T IA N N~
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al so known in the art that eukaryotic and prokaryotic
genes may have two or nore alternative start codons,

w@argoeosd9nf which may be preferentially utili zedI/iB2006/001961
translation initiation in a particular cell type or

exabipfeSibl éhovay in Uindi@serttbaatop), delloaved byt podgressivel risd ivreorticaiimpedance
term "ol igonucl eotide" includes an oligonmer or polyner

(boRém NIk R0td HReDEwallind)ansits aos bntxiarasoesist ibygppbximately 48
natural ly occurring bases, sugars and intersugar

h. FIRARKEAAEelié MEAGRS right) @hirfeMséialrégRom ebatirubuieto @lato onset of
I ncl udes oligonmers or polynmers conprising

i j i £y delaydQint @&t Rialeh giEemf cerebral

i R St B e ey o

. ol.igonucl eotides are often preferred over native forns

“n%%@gﬁSe of properties such as, for exanple, enhanced

I J.ul t ak [ d ili i )

R e T Ak e
.nucl eoti de and nucl eosi de i ficatians ha .
(Flggg\%B} Igf,lln%’@ ip ﬁgm&?’i ﬁ@n‘fﬂ@}@%% Ialé ; cO cleﬁé at{aﬁi gf caorngexm 43
incg&g&&s@ed nore resistant fo nucleaae.ﬂL esti.on tg%%MMn
speciie Both paaaeisiy sRiPE Gt deereasmesignd Wi fratgesine con .

resistance is routinely measured by incubating o m
At dDjgoswadliegoof the Sssup isregiededl af 83118t GharopisiTement, G by §9% at 2
nucl ease sol utions and neasuring the extent of intact .
whet conpued eabhiel. Celirdéath aigbotly enttandmiddle segmept pfythe gptic nerve 1s
el ectrophoresis. digonucl eotides, which have been
dimaBhdd with dmisanbactretthei r nucl ease resi stance, can
survive intact for a longer tinme than unnodified
ol i BRAKE 12QhbWiEthe RravuaBenf ofvellingiif cantol and ASa@BNatrexed optic
been shown to increase binding (affinity) of the
neRkd BRBUGI GRLInEEpdifs). [ ObdhGelk - mdAb ipkdhhihdnt Gl tidncontrol tissue and the
ol 1 gonucl eotide for its target is routinely

dit?e%n%g 0 e ail9$ig§i)f'1@£ﬂ? Leall ¥e PRAS ivedtateleasldiskymabiicate gtatistical
enper a 50

ture an ol igonucl eotide/target pair, which
.1s.the.t e whi ch the ol igonucl eoti de and
m@éﬁ%ﬂ%”ﬁﬁ%%%%%&?égﬂﬁﬁ%sociation may be detected

spect rophot anetri cal | y.. The. areat. . -
gre fgé‘trgil:?lé?%? l?afnﬁﬁ ? §/°p¥dflurfl ARSI 3?33‘18 n%%‘f Jé%% ?égl]é 11?1{;% middle of control
the target. ln sone ol.i gonucl eot i. de
(b D ASRONWREESH IR D RS AGRE SEREIT G %r§ P 4 hows after
are also abl e to enhance nucl ease resi stance..
ichpan g RFOFGRR. iKe SHBERGS S PTAgp ThG CHRE A1 S| eAS-ODN trated
Thus, the terms "nucl eotide sequence" or "nucleic .
graupi whero comprotd, by Bleeenirelsat gl these; tijem eeinEodioger pyieD)- Line graph
"ol i godeoxynucl eotide" all refer to a heteropol yner of
showingelod iuskesr off detheells perumitecadh theressiial pagianed thegisiye for the control
These phrases also refer to DNA or RNA of genom c or
andYAB-DBIN €eatddi optic neviésc Celitadeathén ghervghteol gtauarinftiellyoincreases, peaks at
doubl e- stranded and nmay represent the sense or the
si@2Mbiis YRS Shent dealifhs (beliep&Ptd fflectuishel cedanh deafy RNApwer celly per unit
any DNA-1i ke or RNA-1i ke material. A polynucleotide
arE%ig abnfNERAESih ROBREX fbll Rath @IIENiecN24 ichg R RUlureadnoted for AS-
connexi n variant includes a pol ynucl eoti de encodi ng:
ObRErdIRE Y Giel ALK ifdReCRRREN Bediftimbe boiwsaltitagenand
naturally occuring and species variants thereof); the
mature form of the connexin found in nature and
addi ti onal codi ng sequence, for exanple, a |eader or
signal sequence or a proprotein sequence (and
naturally occuring and species variants thereof);
ei ther of the foregoing and noncodi ng sequences (for
exanpl e, introns or non-codi by sequence 5 and/or 3
of the coding sequence for the mature forn(s) of the
pol ypeptide found in nature); fragnents of the mature
form(s) of the connexin found in nature; and, as
noted, variants of the mature form(s) of the connexin
found in nature. Thus, "connexin-encodi ng

.
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non- codi ng sequences. |l n the context of the invention,

nmessenger RNA includes not only the information to
wepwodai4sd protein using the three | etter genetPCT/B2AE/001961

but al so associ ated ribonucl eoti des which forma )

I egii@ireachowd mesiLdtodpessbsegmant leteth B conimel(@ieen) ané gonenxin43

region, the 3 -untranslated region, the 5 cap region
speSiRf ahtiehi@Mtidararvplit AedvesO(lue). banalctiee poulessthe Thiirsnse treated nerves

ol i gonucl eoti des may be fornulated in accordance with

havk NEndef § tsl fNBREd QIs bRt Redkdbwh getaedsuihof tonneatin ierpression,
part” to these associated ri bonucl eotides as well as to

| i idHa R biesnctibh thealated@pisldendifede
pre%‘%‘iablﬂé?%@%reeﬂ%‘“;‘%*é‘c. 7 g’la‘ﬁlm_\}g%?%?i e st h
tr a&ﬁ ¢ rl'(n%trrletgr% denb e 4@ Fc]:pr?é's%r&edro%gi' %?&—sc@letiﬁ ﬁl@%bﬁésb@rming black-
i nitT 8L T6A° codon region,  a cap T€gion, an
4n$rqﬁé§xon junction, coding sequences, a translation
and-wR 1 9S0n codon region or sequences in the 5 - or
3'-untransl ated regiﬁn. A nhnoritﬁ gf genes have a
translation initiati SATYSHORERENHENt he RNA sequence
5 -GG 5 - UUGor 5 -CUG and 5' -aAUA, 5' - ACG and Ational
5' - RiBktich atfe thse BiTSeh SWFIHRNs BA% (RYRiS AT IPEY THIYS PRE
terms "translation initiation codon" and,"start.qﬁpqn" 1
techminues nefo mokeselarmbinfogyo (iprudiag ieseabiant (eeRnifRs) gRicrgpLology: ce
initiator amno acid in each instance is typically )
bioielyhbiochiemdstiyi muckick agig) cheastryo ands irmypiolagy Ve are within the skill of
(prokaryotes). It is also known in the art that o
theehtl Suyiptecimiqured apreaplainydfilly igdn dteratery, dndinsludgduiogre pggdigited to,
alternative start codons, any one of which may be
by Wa§ beb:aRtpledrly, Midlédulaz €tbniret Atlrahoiator Momual, sedand edlition {Sambrook
a particular cell type or tissue, or under a
et RAT 100y 1288 M&bc® CloRidE:t AODdboratoty Nwslp e editidn (Saebrook and
invention, "start codon” and "translation initiation

I tREviIERA e Rre® 96 BBSBint RAtSaAHROKSEDlipshucleotide
]hégggﬂpéiﬁéﬁﬁyggglgﬁgnslgtfoneof an ﬁRNA nmol ecul e

transali . f i ' a $andbook
SyppRTR Y B ST PR ARG A0 R ), B0F L Sandboo
e art at a trapslati ' ' MTea
of%&agﬁne)'ntag?mglugglﬂ%y IR &/ @.@%@@H,C&g&%&@ Trarste® B ectors

Yy have one o ee sequences,
| irmalian (.3 o t ' 0 irPMiecular
fog gl el . M 2. %&é@%ﬁsﬁ] W&%ﬁpﬁ?ﬂ%&g i ftecul
sSSPtk T8, L8 T S8, SR 8 iy 246 e

refer to a portion of such an nRNA or gene that looy (. E
Podyeamss Absiadcpstism Aullit o275, 4ds AN CussnTigRtpYs B fgmunclogy (- B.
nucl eotides in either direction(&i.e. 5 or 3) from
Caligan ahal ,atdb.oh991pi Thealnrowmoasseo Handbrpls (17 eWiildned.sStackion Press NY,
preferredtarget region. Simlarly, the terns "stoB
1990y Biodoaiyizata Teamitjues (Gug Taficomansen, il Achdsmie Brgsn 1996); Methods
region” refer to a portion of such an nRNA or gene o
oft iAtuneRERANAsSBS (R MussheitW2H. AhertboudtN.58. Yaines, gdso W einheim:
nucl eotides in either direction (i.e., 5 or 3'") from
vert vangh %Esieﬁ&hﬁi@ rBE) AbD DN Hafdew rnd Thhs (1988) Antibslica, A Laboratory
preferred target region. The open reading frame (ORF)
Mhual CESH "%_riﬁg G20 PublidaGbng NelMPuMR, hitl HAGowafahd Land €089) Using
to t'he region between the translation initiation codon
; ep bt ' ' ' b1 Paés8,0CEd Spring Harbor,

S K
preferred target regions include the 5 wuntransl ated

region (5 UTR), known in the art to refer to the

portion of an NMRNA in the 5 direction fromthe
translation initiation codonl8and thus including

nucl eoti des between the 5 cap site and the

translation initiation codon of an nRNA or

correspondi ng nucl eotides on the gene and the 3

untransl ated region (3" UTR), known in the art to refer

to the portion of an nRNA in the 3" direction fromthe

o, . "
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include the 5 cap structure itself as well as the
first 50 nucl eotides adjacent to the cap. The 5' cap
w0 e@oosdpmy al so be a preferred target regi on. P@/IBROWUY01961
some eukaryotic MRNA transcripts are directlﬁ
NYt (jeinsy ahd thdividinily ceferrad 1o enen @5 Hadew ané dianvls Beausegtne 4. eds.,
"intron." which are excised froma pre-nRNA transcri pt
Cubrént Pr@bdb]OiR &Nwleideie Civerhistre JoRNKileyT& SSons dedi., ANavg Y ¢rkn2000); and
therefore transl ated) regi ons are known as "exons" and
Agfiwl, 28!, PERStolso@e DigsnubRofides Ahd Adalbgs, SymhesisndilRroperties Humana
sequence. NRNA splice sites, i.e., exon-exon or
I%&pﬁﬁgﬂ@gﬁgg%iy@gyionsf may al so be preferred target
regions, and are particularly useful in situations
re aberrant splicing is inplicated in disease, or
Imﬁﬁhwgsan over production of a particular nRNA splice
proguct i s, inpli. | L.SEe j imitin
P UnBePls ot e RAL NS bAoA Ener 38 L o200 nontimiting
referred targets. Targefi arti I Ml :
o ATy CSBT 28 oAt SEEEAAERg b myenfion are e
has_al so, been fqund, that .introns can al so . .
Ty 1 bpleny sicaig: CREY it g PR Ptk A6 o PadiemEep when
anti sense conpounds targeted, for exanple, .to or
s VRN I FHAPERIF B |T5HCHEY 16 st doff LR o o clocwhere
i nclude naturally occurring and synthetic chem ca
in the spwifivdion shall hawghdirayerceeppized MepEng y t he same
structural and functional characteristics of protein
r egiAmriso whisciset fie yompavinds piewided bemiox(ess pentideseangdgyoteins) can be
mmc, for exanple, the extracellular |oops of .
geRRRAS] dGodxdnntid mids) natadalte decurringowneraticd yramesdsd amino acids, or
docki ng and cell-cell channel formation. Peptide
syRAlcOsindadills. PBOR & drideS-crtibmgeus atpof fheabovefcat e utilized in the
tenpl ate peptide nay be nonpeptide drugs. "Peptide
comgaﬁidk.c SThe GbllovARE b OAhtIBRAL inf§, be Wb Gbreinnfel tdefollowing genetically
pepti de- based conpounds, al so include such non-peptide

I J oY M Bi o RY :
en?‘%%g gv%%g&éﬂg@nﬁﬁggéﬁg%rﬁ%%r ;alar'lﬁlqilg? 39 aérgi9365)%§rgang AsparBEine

<A%pv,eb3§&§p§{ asidcasseH) lflﬁl%%g‘gg%’ 01§53l 19870 lgﬁﬁﬁhmciu- (Glu, E);
Ki - T .. .Cu ' - . . _
gllg%lgjn% r(ﬁ}ggt@g ﬁ]ﬁ&@gee} ;H%’Pgb t 1is,oge(reu01rqn£ Ié@% ﬁk;glgfﬁ%%?&g?,elﬁy Bysine (Lys, K);
m%t@’rgflilglta 2&12%; Elléerr?&llg]gém{a EP%PE)‘; ?i)goiilflltg Iﬁfgrg,l %/%egsg 1g~|$Je|r,(:)Sr); threonine (Thr,

enhanced t herapeutic or prophyl.act.i ffect.

TcEmeipRien (T pWpit 98T Het %)é,a%i{]‘éhgft‘ &@@t‘gr all'y identical
or simlar to a paradigm pol ypeptide {i.e., a
pol yqrsipini ek erisguntered pBINg gcida thag areies errstigally gingogled and that
function or activity), but can al so have one or nore

capehptpraientlin theagmpowds pbihalinventiepingluds biteranqtiligdisg do, B-alanine (b-
sel ected fromthe group consisting of, for exanple, o

AtaCHzNther omEk2 Snino-aGHR suChids 3-amirGptoPlenic(agid{Dap)d?.8 rdéameinopropionic
-COCH2-, -CH(OH)CH2-, and -CH2SO . The mnetic can be

akd t (DR, @ny isehiokueymzoadd afd nat dortl; @mmioisabitgss wid (Aib); -
non- nat ural anal ogues of am no acids, or, is a

afibABhAdic HRldeCia) ShmBRvilbie Bal Unah); peghylgecinsmi(MeGly); ornithine
acids and partly non-natural anal ogs of am no aci ds.

(Jxﬁﬁ Qe ?Cﬁﬁ%lﬂlk}ﬁﬁ@lﬁ%lkl?@_; Ay AR (t08ucatNtn@thylisoleucine
amino acid conservative substitutions as |ong as such
substitutions also do not substantially alter mnetic
activity. For exanple, a mnetic conpositionis wthin
the scope of the invention if it is capable of
downr egul ati ng bi ol ogi cal actliPons or activities of
connexi n proteins or connexons, such as, for exanple,
preventing the docki ng of connexons to form
gap-junction-medi ated cell-cell conmmunication, or
preventing the openi ng connexons to expose the cel
cytoplasmto the extracellular mllieu.

o, .
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| at er devel oped. The term "conposition"” is intended to
enconpass a product conprising one or nore
WO p@oaslident s. The terns "nodul ator” and " nodul BET/BR006f01961
connexin activity, as used herein in its various )
(MIRY;Ehenylglydint @hge dydichesyldampagEha); mioileicinedld, ); Atngplthyplanine
in part of the expression or action or activity of a
(2-RARNNEe¥icAlordpuetyIdImehe ai(RHess-ChHYl uddlusrophényhingeul Ehe(2-F));  3-
antagoni sts of connexin function or expression,
ﬂu&m{eﬁﬁﬁlﬁﬁnéﬂ){ﬁ@ ng';; A ReFyeBSalariitel [(PEX4-FDt epanictityminend(Pen);
R pol ynucl eoti des, gene therapy nethods, etc., and
1,288 Sy d oS ﬁﬁ&lﬂ%%-éam&?ﬁ&t £ idRNt i bits-T-@i@kBlahde  (Thi);
“the pef%entgge of sequence sinmilarity found ina
meglgcﬁl?r%relsgg 18; : {'1]\)% r hg[fHBaq%iﬁﬁlgu%%%ﬁ: NRLGE niysi_ngegxltxéﬂyﬁ); 2,3-

et'erm néed @l ectroni cal I'y dUsing any suitable
. softwar.e, far Pl ' i " qiam Wty :
SR L BB S gpSs, BUT U30) VB H v

bot h_of _t he I 5. de Lhed by co [ { :
ersg: beeivouTos HEVED R Sy BRRRACHN SR SRRARRS clanine
"Phar maceuti cal |y acceptabl e" conpounds and ot her .
(Bithlss BYi enft BoragseHNC BRFdsi Adgitonsl R ARG 1§ C?‘ﬂ?mplated include
exanple, a carrier, diluent or excipient, are tFose
phospheserinee - s uphoapioghreasineq d i HOSRIOREGSH: t o BYdIOX¥R By  amma-
thereof. In general, the term"protein" refers to an )
catbatyghitamagd, hipporioacidmecahydieindolerdgrroamilisacide stafine( wmet g‘iﬂaﬂm@a
or not naturally occurring) linked via peptide bonds,
pai@shennyliphenplelninb epropargydelydines and sacasingmPgptidep ghat are encompassed
carboxylic acid group bonded to the al pha-carbon of
widnethe Rtepeatilt fhoentdnicaohaeiady b tiedurpoibg eminesacids in the L- or D-
coval ently bound to the am no nitrogen atom of the
coffiBuRRioA! GURy BRBERRInb acill Rescabphrrdabblanwafin dr aaljvaekertcurrently
am no acid.” These peptide bond |Iinkages, and the atons
kleSkng them (i.e., al pha-carbon atons, carboxyl
carbon atons (and their substituent oxygen atons), and
am NlLL i iy 411498 denyieti® Sigiilar classes
A b L B R St
protein. addi ti rLegn, i ifferen
or YRR AT R 1B 50 30 o B EREND sl BE Placed ino differn
"pol ypeptide" and " tide" i . [ 4 o
oS8 P RN Bas) et 44 sty oS pe MU acid sid
fragnents, anal ogs,. derjvatives, and vari.ants.ar
chpia. ¢ Rer sxpmpies WGATRING agids ats, gsnepily ?Qnsbﬁl%rgdg?l%fe lhy%rgpﬁﬁé( or polar
deened to be a "protein" unless otherw se iggicated”d Pol
anfihe agids gnd pthagrase consgfered tgrks: RyidFpppglie o npppolar amino aclds.  Folar
pol ypepti de conprising fewer than all of the am no
angiod dcideiclddesmind acide hpries widic, basic gbhgdrophilissside ghaigs and nonpolar
is also a fragnment, and conprises the am no acid .
aniias heldeinclodle 4nhieo peids teivingafdneic pelydrenbgbie side elpinsy Nonpolar amino
activity or function. The term"stringent conditions"
adi®f @b Heofueherdiubtivived tthainclpés, rantonp ydghers)i diphatinabimovasids. The
pol ynucl eoti des. Stringent conditions can be defined
ddmhiteal br ORISR sfakiifacidshe uganeent sradd follovad  or gani ¢
solvent (for exanple, formam de), tenperature, and

ot herGaRAk WnAS AYRP kefkBRWR dnfinb h&d Bkling Skifé SIGEMY: is 8charged
be i ncreased by reducing the concentration of salt,

i | h n t i Qn isO 1€ r&R|18E By Squdoli®kolution.
e A e S St b
tenperature. For exanple, stringent salt concentration
Wil ordinarily be |less than about 750 nM NaCl and 75
nmMtrisodiumcitrate, preferably | ess than about 500
mM NaCl and 50 mM trisodium@dtrate, and nost
preferably | ess than about 250 nM NaC and 25 niM
trisodiumcitrate. Low stringency hybridization can be
obtained in the absence of organic solvent, for
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exanpl e, formam de, while high stringency
hybri di zati on can be obtained in the presence of an

woee@ansasol vent (for exanple, at |east about BSEAB2006/001961
formam de, nost preferably at | east about 50%

Exhifp15P6H gdfdtical Bt eniipe hydrbgiaberaating scidsaneidel Alnsllenled, Met, Trp, Tyr
ordinarily include tenperatures of at |east about

anB9RC, Eﬁ%@%s BF Bdescablicallp bncdtied ®ABblacditié a3dDEcludsEBUw,STha and
preferably of at |east about42C. Varying additiona
paranmeters, for exanple, hybridization time, the
concentration of detergent, for exanple, sodium

dodeqyl sl kgl g\r%g&s?lvreefﬁf?p Qo tPRoh % UshiBD L1d B%EhEIS SBe chain

of carrier known to those skilled 1n the
rt. Various |evels.of str.inge '
codihise i s B it 2 LBAEN EYIcRE G BEEAMRLIARE ). The

within the skill in the arf..Stringent hybridizat]

s o ngoigs ke BBV el bR AR R AR, akenyt
range from about 5C tg about 200C of, 25 beEom;Hhe dicall
allgyaylt ey &b Dite PG AFINGHEIQURS 3 é{VFB 8% OBggu BRI Ie Ry egnetically

probe with exact or nearly exact conplenentarity to
en¢ddled taeantpdie amiee peidslinglide Pﬁ?ﬂY{%l%W‘PSH’@ %"Bﬁﬁ’@?"&%ﬂ‘r e Cpgmonly
the tenperature at which a population of | ,
enclomisred- son-genttichlyuchasied zeoraetivo Peingl @sidyeielidss phenylglycine, 2-
hal f-di ssociated into single strands. Methods for
naplahylelb@ing, ng t h@2Enenflalmicd, ei ¢ aebaigothiagol@eyltalagingwn i n 1.2,3,4-
the art (see, for exanple, Berger and Kimrel, Methods
tethdhy&OBYIRRAN@Y-3-cMdoxylit5 2¢id, GdicHropheryibdlanine, -fi@iroptiemgalanine, 3-
Techni ques, San Diego (1987): Academ c Press, Inc. and
fludRpRES R ande 280 4-Voldphetyllanieoni ng (1989): A Laboratory
Manual’, 2nd Ed., Vols. 1-3, Cold Spring Harbor

L,aborAﬂipﬂﬁth_) Anfifo 1AHCRESH thYs BbpORAIEhificE a6t E&BS, a daturated or

sinple’estimte of the Tmval ue nay be cal cul ated by

urksdlGaRf g@ﬁi%}?gh?ié:rﬂra:ncﬁéd & cYelf KoK Foritside ohaih @Qaétﬁples of genetically

nuclerc a I n aqueols solution at 1 M Na (see

! | o d ' Va . . lo ~encode
enﬁé/)c[?flie%li%g%{c%mmo %ﬁfdﬁﬁgﬁhﬁé Al 0!1";519, l_k/’%l%gnltlét @xhﬁ‘ ig I8£ ;n)@ﬁ ded

i on cleic Ati ridi zation
The. nel.ting, tenper,ature of a hybrid (and thus the
al’é’gﬂtﬁﬂf‘}‘%%%cgqfsd?"q@%.l‘.ﬁﬁgent hybri di zation) is affected by
various factors such as the |ength and nature ot .
o, 53 OO T Toh PRHERTIG BB MR A et Sp e that s
target (DNA, RNA, base caonposition, rgsené,in i of el
chegedior gpeharged anplyiological P aed thakhasi %@)ﬂ, I dpichyfRe pair of electrons
concentration of salts and ot her conponents (for . )
shered rip bemthon by Rempbms isthield ppestsels by Pnaplkibp aigmss Polar amino acids
formam de, dextran sulfate, polyethylene glycol). The ]
arefgbeally lofirdphidisembaningothet thexhavsidn doriogvacidmaviag @ side chain that is
di scussed in standard references in the art, see for
A AAFPbE aquBamDsobaton. SExandles arfi geraisallyeéncodadppodar amino acids include
Typically, stringent hybridization conditions are salt
as‘t@%giﬁél%?ﬁ&ih@ REIAGISS, [ydrndbaide. ExBmples oftionrgendivally encoded polar
yprcally about 0.01 to 1.0 Msodiumion at pH 7.0 to

afting aci@dHhclBOREHRLS M8 ModstehR AN lacetPAiKine3AA Greltasnisd Wit fbxide.
probes (for exanple, 10 to50 nucl eotides) and at | east

abo Ut‘Aig@gugﬁf) AcRPGefs 308 BydrbAHiliEXAMBa8id haVvieah Side bREIpK value
50 nucleotides). As noted, “stringent conditions may
l,so .he achig I+ it 0 bdrbdd i

B BR B 2 LY AT 08 R AR Chen R IEhirbed S chuins o
tenperatures may be enployed. In the present

i nvention, the polynucl eoti de nmay be a pol ynucl eoti de

whi ch hybridi zes to the connexi n mRNA under conditions

of mediumto high stringency2such as 0. 03M sodi um

chloride and 0.03M sodiumcitrate at from about 50 to

about 60 degrees centigrade. The term "therapeutically

ef fective anount” neans the anount of the subject

conpound that will elicit a desired response, for

exanpl e, a biological or nedical response of a tissue,

e
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in which the disorder is to be prevented. The term
"vector" refers to a nucleic acid nol ecul e

waepbii44gat i on, replication, and/or expressi onPUEIB2006001961
in the forn1of a plasmd, phage viral, or other

physiosdetal §HDéud o lorabofia hydrygeo dou rixamgles pf @pnmqahly prspdgdeidic amino
the delivery of nucleic acids to cells where the

aci®d S0 hspPHEGRI (agartitie) Akl ghEymiveciti (glotainarpl i t h
bacteriaf yeast, invertebrate, and/or nmanmalian host

cel F°§asmTJilﬁnﬁbe&&@r refRY to £RRikdphilRAGNeNaeM havdig Neigé cledl pK value
genom c DNA or may integrate in whole or in part with

of LGt GRGTHC EF%A\: allie U&ad prld’?ill&'hag@%hﬁllély Jﬁbkfgedl@ﬁld chains at

ot contaln necessary el enents so as to be

phy.s%J rl‘(%t,léa? gﬁl deMo & cylaf?cﬁ{ wiE dﬂoﬁluhlsloﬁo'm@&bfég &f WrdellcalPencoded

I'on vec I's a vector capable of directing

baség(?iﬂlBP 551 S l%lﬁlgfri]e '%gm bl?%ﬁgegﬁﬂ%s? Hl%l %erﬁg#l@s%f o elfléﬁ'&ally encoded

enco ndi ng onaln

f.usi pn protein, er Pl O rlate condi.t :
b S P B e S PO NP U Hrh RO Sy g aid and
i ncl ude pol ynucl eotides that nmay be a honol ogue of
howegyg@Hte i n" connexin pol ynucl eotide (e.g. nmRNA). Such

pol ynucl eotides typically have at |east ab 0 o
honoTanigpble gyreine Aat)éf) " yefes 1q %@?m%@éf 689%@63@ 9%%8‘ Ryysjplogical
or 99% honol ogy with the rel evant sequence, for

pHe xuh izable mmancr asigis dneluske agidic|aad Sesiaapine 29ids, fargsxample, D-aspartic
40, 50, 100 nore contiguous nucl eotides (of the

acidp mBgloigmits asiéqnengidine, Hearpinigy Dripsind ed-brdresilysined Doergigne, L-
on any nethod in the art. For exanple the UWSCG .

as[RAKRGE Liphdanhid edd tiestBfST Ehifing grgnenbhpdrogdysitser Uvedthine.
to cal cul ate honol ogy (for exanple used on its default
set sRER be GRBYEIELNy BbseavinBlgkillén theAet the alReeedussificatidns are not
p387 395 (1984)). The Pl LEUP and BLAST al gorithms can

teS §9vel"aq’ afloGHida behiRiPRBIQEM e chirB@eribfic pRPEIEY) @8S can therefore
typically on their default settings), for exanple as

beq%ag(%e)d qg gﬂ\dré] tlﬁl bR %ﬂé%g% For exarﬁ]allybﬂyrﬁ}f@ lhagd Both 2% dnpél&t aromatic

Bi ol 215: 403-10
0 a e
% %P?IIS % gbl p”f’ﬁlfs %ml\gc{s/'\s%;[er @Ha}’a%{?cﬁstié that could b

hr ough "t |ona Center for
| nf rnatlo

it R r B eg B
tyqsc’)glgé'thng@% ;71 Sgtgsmﬁgagrt? bg é}&ﬂ}écﬁ blr%k{r]lg,dnt zﬁirg}tloﬁg{) %ﬁing able to form

satlsg&lsone positive-val ued threshgld sc m@l fed
digylfidprlisdsagaist qystaingalep hearnopplarChiaiacteia é’OH%{EI%I CéaéS‘ ledasa
sequence. T is referred to as the nelghborhood wor d
hyslophebi¢ tor awhpdler anaine sasly| in @panyhinsapgss é’}VSte“‘F?l &a bejisgd gp confer
nei ghbor hood word hits act as seeds for initiating
hﬂmhcha@drmoﬁ@q@immsoepm aining them The word hits
are extended in both directions along each sequence
f or Iassoh@r erlsodithents; Yoldr sdniive aalds gmn‘&nmlamdobye tieaprepent invention
i ncreased. Extensions for the word hits in each
inBiul& Gbi QRNPIL albdlifies dspaftgiiie, hdperticwaidl aystone:, glutagriomoitl, glutamine,
score falls off by the quantity X fromits maxi mum
hla?d?ﬁée\ﬁ%glo?!ﬁ{e‘tﬁze; Ifshe, RyddiyBlinkComBRinE BARE thiRomife, andrstructurally
l'ow, du€ to the accumul’ation of one or nore
negatlve scoring residue alignnents; or the end of
ei t her sequence is reached. The BLAST al gorithm
paraneters W T and X determne the sensitivity and
speed of the alignnment. The BLAST program uses as
defaults a word length (W of 11, the BLOSUVMB2 scoring
matri x (see Heni koff and HenRkoff Proc. Natl. Acad.
Sci. USA 89: 10915-10919 (1992)) alignnments (B) of 50,
expectation (E) of 10, M5, N=4, and a conparison of
bot h strands. The BLAST al gorithm perfornms a
statistical analysis of the simlarity between two
sequences; see e.g., Karlin and Altschul Proc hbtl.

A T .- N0/ N I~ f A NI\ \



10

15

20

25

or am no acid sequences woul d occur by chance. For
exanpl e, a sequence is considered simlar to another
weewaasaed i f the small est sum probability in cPOPEB2&M01961
of the first sequence is |ess than about 1, preferably
reldt&isgnihb asida bbudne Gmibpdimeniethp pelbeaminb s hesizeblaamétsoasid such as
0.01, and nost preferably |ess than about 0.001. The
arglHHEDAPAAY Sois RuARRAcdYIHbtRiMel NyddoxfyTysine, Ifsicegot dreithine.
rel evant sequence by at least (or by no nore than)
abogitambies2f pdlar b nodpdlar AhifY adi® E&idied i eumsbe( wdtized inchyde, for
be substitutions, deletions or insertions). These
exa?rebtiea.talaﬂﬂlg, @Xe,h@uc‘iﬁ?ﬁféfh%irﬁ? [sOR Scifk) YhéHylddddhe! 8YptePHEN, tyrosine
ntioned above in relation to cal cul ati ng honol ogy.
muﬁﬂen onol ogous sequence typically hybridizes
sefeﬁ%ively to the original sequence at a | evel
sigpjficantly above .backar i \V/
hyb %r%%w?8%°P@p?§ﬁ?c5Pﬁ§9§@%Fé@g%gﬁéngmc%ﬁﬁ?Pfgﬁgumm‘he
of mediumto high stringenc: for ex | , '
R R G R
_ degrees C to about 60 degrees . C). However, .such d
JUngos: &n?aopwl%?“%n@aw{“g?j wput Himustion Aptississ spppounds (e-2.
condi tions known in the art (see Sanbrook et al. .
antishsec polaructeptigash gantipodies andh bistdingnERgmenty feasenty and-geptides and
exanple, if high stringency is requjired, suitable
polypeptiides wirish inplotleitspidomimeBS@nd  maetigégentides- C. | f | ower
stringency is required, suitable conditions include 2
X SSChthens Gohpaurele’s inCludd diffeednt 'typee afi sodaayles that agj te dnliibit gene
suitable for the desired application. Cells include
exfreisany lristatian chr Fukian, yindliding thosesthatdve by exguedcgepeific targeting of
product” refers to an RNA nol ecul e transcri bed froma
mIBCAE, fof rth@ra?é&'tiy pPalitARneNC ogleicbnby dolpogriseinolude antisense DNA
translated fromthe RNA The term "reconbinant” refers

co%}gmﬂldp QhY HGERORNIE YRGS | WRIk £iis&sé 6lig¥nGeotides are a preferred
nipulated in vitro (for exanple, "reconbinant

l | 0 | ' ric antisense
foxglg loy Qﬁ{%krggtcaoggoand, {hgr;g(%teﬁqg%nﬁgn USh9hénls tFet B eric antisens

ynuc sto uce gene products in cells or

ot her, hi gl agi cal LS L . t .
coPpEKsriBHOR DBk STEY RuolBonidePgPRIHBRE T npense compounds
._pol ynucl eofi de. Thus, "recaonhi.nant " C tq
inREcclBprBan St Py RS CRBR B TP SR W ER 0 fcteobases

structure, In referenge to i .haod, of production
(Lo tebs & TRembrGlinige quosidee BB Re! Ht it S8 pompounds

techni ques, for exanple, involyving hunan,Lntgrve ti%]t bout
arg pntisprse pligrueleptifies. caemardrelephly dsp gorapising royp aggut 12 to abou

production. Alternatively, it can be a pol ynuc| eotide
30raddecbyses cAntisanserepmponrdjuaplude sbeRyFIes eideraalt giadeospapgnee (EGS)

two or nore fragnents that are not naturally )
olizontdaptidess(otigozymes), atchether Sotiscatalydic RiXAsret eatalytie gligonycleotides

made by transformng cells wth any non-naturally _
whiGE Wy bridige toeht afrgétsnueleiomd asd dhodalsteaitseexpression. They also include

pol ynucl eoti des conpri si ng sequence derived using any
pl¥ptob&tibste olid@Ionyah@atideaSpODNYss. Sinilarly, a

"reconbi nant™ pol ypeptide is one expressed froma

I ecofisHae tcoﬂ?é)Mﬁbl ¢hBQhdIER, fo exhBple bk hadjér Muokic-afl based gene-
is acell that contains a vector, for exanple, a

siﬁ:hag% NYLYEGHQT QicheN a€XPEESS kRMPIECt Hemi@liya fRkified Nadntisense
as otherw se been nmani pul ated by reconbi nant

techni ques to express a protein of interest. The

connexin gene famly is diverse, with 20 identified

nmenbers in the sequenced human genone. Different

connexi n gene products conbi2® to formgap junctions

with different properties, including pore conductance,

size selectivity, charge selectivity, voltage gating
properties, and chem cal gating properties, and are
expressed in different tissues, and at
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different tines of devel opnment or during disease
processes. In recent literature, connexins are nost
w@e 0vnsd4y4 nanmed according to their nol ecul ar WeCTIB2806/001961
e.g. &x26 is the connexin protein of 26 Kd. This can
oligo@askytiormoliclside nUWE)) rborymessiand giRIAS (SchererdiLf §.eandrtossi, J. J.
speci es are conpared, e.g. human Cx36 is honol ogous to
NahBDBRk:Ab 213 D457A344552003) . Matisensd dveipelhindsanayi dlsd inclide fisense
understood that reference to a particular connexin is

mofechiEd &1cRRE Sof &afiple, pEpRIAL BEc1MABLIANENAW (BRksch SV EA. dnfl Corey, D.
their nolecular weights are different. Thus, for

R.,%ﬂ%’éﬁ%ﬂ?% glé:?;g{)]?—%gﬁgﬁtoéita), nfPpHGHS Phﬁﬁhor&ﬁﬁﬁﬁat@@&le@ﬁh%, 1., Dev.

0 the anal ogous connexin in
52 )¢ | BR: 181 e vk REY4Hs Re 133050825992
icjay, 21 BP0 B Rel Bt e A Bl oL R e 28
" js,a.reference ta the co LN 4308
eipdy; Gt FoonE ButePet X (GuBRr iy S sRERRE BB, S 5. W
to "horse _conpnexin 43" | r r the, rel
andsfrapo- 51 Porkr Vot St B SESERS G50 Dot o Hovetoped
if it does not have a_43Kd nol ecul a i ght u
5'-agrpuated I ldeaall puskear RS (Forsse Pu%f’b%ﬁrﬁ“ﬂ- AZTPR"54 100,
anmeliorating, treating, or preventing a variety of
82@1-8260@Pe3)and conditions, including but not linmted to
cardi ovascul ar, inflanmmatory, neurological, and
vasThé term Comiseise cepiences” vofir toapolynyiglsetides dating aatisensp gompound
conmpounds are al so useful in pharmaceuti cal )
aci®OyPasd tinclnde, atd e @otnrimdted oto, wieghenvesd i comlplethentatye o partially
and procedures, including, for exanple, surgeries,
cospRidehtas RIcosePbidSs o e eRingee) to an RNG'S segquéncan dptigensessequences
Certain preferred conpounds described herein are

thnfsoReREE 8 IR, ahdite MicledS AEE bédiendek €hal HATISPOMRNAS or portions
nol ecul’'es into and out of cells (e.g. blocking or

théé@cﬁitg’ !b[g)icg gfhnscr é}‘t&b% SESHRIRA By @bbiontRNNENikdhsS RIRTOENAS generally well
escri be erel n nodul ate"cel l ul ar comuni cation (e.qg.

kngglln lél} SShg 815.6?1:6) for g@é@ﬂé 'T’C"Tnﬁdbﬁ?aglgﬁ l)ﬁﬂ.é(g%g%@,%g N imléll‘ iﬁlt, Bcience

ransm ssi on of  no et ween the ce

25%?}%%? kif?ﬁ%ﬁﬁlﬁénﬁ?ls&é&g% Sa'rnéf’%f%%%a Rl Hlo SRR by F
kBB BIOBRT § ONVRITRHIN Hi8 (Lo hNUEUBY KORa anf Wppliatons

nol ecul es between the cell cytoplasm and an I It ]
(189 (CREePIes Antispnte seqypnces Ksqiiaseniygers may Op gy (Rte!se resuit In non-
provi ded herein may directly or indirectly reduce .
speaifip| himdjng e veoarfargel] besugitceh et MBI SUENCSHVilfy minimal, no, or
extracel lul ar space or tissue, and the nodul ati on of
ndndetasabde tonedpesifit bioding & fanganget seeuencds gregorefprred.
extracel lul ar space is within the scope of certain
conpoungtd leendn, €minastingenREASfintlhdes i nov enlyi ta . seqyepce information to
nol ecul e that is capable of eliciting a desired
ercbdy Ri ﬁsr'b@nl ofing i [a&S &ger Eenefic dotlgnipoalio asboiated ribonucleotide
nol ecul es through a gap junction or connexin

seBHEN RRRE forRiheDR-ukiSSdlated GBE68l1 the Btsnthslithe® region, and the 5' cap
i'nvention. Conpounds that nodul ate the passage of

regﬁ%e%ﬁl Go LY O cRofdP deiiRatdsOmaPrfofi® MARMLE secondary structures.
eni channel are also provided in particul ar

enbodi ments (e.g., those that nodul ate the passage of
nol ecul es fromthe cytoplasmof a cell into an
extracel lul ar space). Such conpounds nmay nodul ate the
passage of nol ecul es through a gap junction or
connexi n hem channel with or without gap junction
uncoupling (bl ocking the tra@$éport of nol ecul es

t hrough gap junctions). Such conpounds include, for
exanpl e, proteins and pol ypepti des, polynucl eoti des,
and any ot her organic conmpound, and they may, for
exanpl e bl ock the function or expression of a gap
junction or a hem channel in whole or in part. For a

o L, . -, Y
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Bi ndi ng proteins, including peptides, peptide
m metics, antibodies, antibody fragnents, and the
wo pdoe/13apL. , are suitabl e nodul ators of gap j UPCT/IB20686/001961
and hem channel s and gap junction in certain
oligphebidstBay B figtnugtedr int atordarica otithdthjs nventior amliitheare targeted
nmonocl onal anti bodi es, polyclonal antibodies, antibody
whb PGB Rhi® to dnp o thdécngquehas. exanpl e, Fab, F(ab')2 and Fv
fragments; single chain antibodies; single chain Fvs;
andysiAghe nGhiat Aeibd GRblRGhoRgBRuREIS) My 86 dédobe as "DNA-like"
conprising, for exanple, a binding domain, hinge, CH2
; . ' | j d0b OREALAKIY. e., havin
(“%ggﬁé%?e%%g?kggée%%ﬁ??%ﬁggqggﬁgqg%, 2002); reconbiﬁant ;
2'_@\{%%%%9%’9} 53, edasﬂ%érg 2 A tgérfef"a@lm%aﬁ'{el}“"tﬂgﬁh“ l?arsgst).c R8I helices

g an anti genl erm t ha pOftI on
f I I | ' . .
o RGBT P LSRR o hRh e
o BB BT, B B G051 DR s

chi meric or humani zed or therwi se nade to be | ess
whishrhare dfarme-likestusBreyp RS- 6 whom they are to be
admi ni stered, and may be synthesized, produc%g des b
r ec hbierarieanyplerayntasy oernerally ieferete thecaedyrg bindingof pplygucleotides by
Any bi ndi ng nol ecul e known in the art or |ater
basti sairings foe @xarsple nudes pamistive salt ndelsmperaiee qoadidiprsn digg example, the
herein and/or described ingreater detail in the art.
se@RbcdHaY-GOT, bifs to alrectolrpiesen®@ry, sequamte BloEASS : Complementarity between
Laborat ory Manual ," Col d Spring Harbor Laboratory,
twolndleSthdeg nitasdas mal¥e “@dQalt, 58B8hat dnfycompof dteeicloig acids bind,
reference herein. For exanple, binding proteins
orl ik} @€ “Bipl&B!, u@nthhiedl esmplénéhtirltg ekists detwiei til siple stranded
|1 gands, receptors, minetic peptides, or other binding
&@efge L fy S8R ficleRr RAUERECHYs B ificant
m%’lgsp é%&t gégg(%fﬁ%%tpgc&ae taryget (e.g. connexin, e
efﬁgﬁryoﬁq eésk%\%\'ﬁe?& anﬁ%ﬁ?x%ﬂ?g@tﬂe H?Arﬁ%{i&?%etwgénqﬁétﬁg "Hybridizable" and

mol ecul generdl ave a desired specificity,
RSHEHORyPHS 5)  F plERERee et onfhenri
gh Sy Y cEindy 300, Moy SR leqdiion,

ah or equa
about 10 M, greater th r._equal, to about. 10, M, .

exapplen PequESSDegcea iR DOl e 8k gttﬁ Phe OEJ%PHNP@‘;‘T% gt ip understood
are‘suitable, such as affinities equal to or gneatgr

thetrrarpligpagteotide naed notdhsd P YorompfementaQ its faseqynucig geid sequence to
about 10 M. Affinities of binding proteins according _

bet lybridizalpe.cd it is ialso endersopddhat threbindingmpey be targsi-gpssily, or may bind
usi ng conventional techniques, for exanple those

todeth@T idneargbly mSeatlchsr Wngtas die, nohdspecifie hindig. doag aet sigficantly or
51: 660. Peptide inhibitors (e.g., mnetic peptides)

ufesi@BP thwae ttheoterapsntic lbe pihehatieueve Aneliporefieptideds used to interfere
certain enbodi nents provided herein. See for exanple

whg ileRudal f¥adon Of thd kargeoleculRy dusd a lossirglifiehitiodvb activity, and it
Physiol . 279: L619 - L622 (2000); Evans, WH and

1B EAR® thap- thBk QF RERFFARIE dedib@ S coPlemBRibrity 6 laoidafish-dpecific or
iese AS., et al. Kidney Int. 61: 177 - 185 (2001).

uﬁ%anlﬂgdl lﬂgdlggto§ t}féb&lgjoﬁ‘tﬁﬁjeo{i&@fa b @Rt NerRéLlhRier bdndARESs in which

een proposed that” a connexin contains

four-transnmenbrane- spanni ng regi ons and two short

extra-cellular loops. Paul DL. J Cell Biol 103:

123-134 (1996). The positioning of the first and

second extracel lul ar regi ons26f connexin was further

characterized by the reported production of

anti - peptide anti bodi es used for inmunol ocalization of

t he correspondi ng epitopes on split gap junctions.

Goodenough D.A. J Cell Biol 107: 1817-1824 (1988);

Meyer R A, J Cell Biol 119: 179-189 (1992). The
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interactions of these extracellular domains wll
inpair cell-to-cell conmunication. Short peptides
w@eosespandi ng to sequences wWithin the extracePdTB2006/001961
| oops of connexins were reported as inhibiters of
spetifit &irgiilg is desired,ormmundar phystologi®b conalitionSin ha GasE\PA fEVive F53YS or
J Physiol Lung Cell Ml Physiol 279: L623-L630 (2000).
thertapeuti¢3Ra@fenP&pini thecsast i minotristaps, sinddr comlitions é Which theraedays are
formati on produced by connexin (Cx) 32 expressed in
corRitE@d AXes R N:%mg ReEwhEstyNaaobeqiirsde pRulgredleotiek ithaGhawt sufficient
al, Biophys J 67: 1816-1822 (1994). Berthoud, V.M and
i b REVi el@hg tehpeRuresiréater tAM29°C, 30°C, or
©0 %F%f‘?@t%fﬁé‘“?g? ey ii"%hys,i of . 279: L%ﬂljég - L1622
] 40N ] | function by
40%%@%%%%?%@2??%ﬂggéhg%f?? 2?§§&?§??§ﬁé has been

rep r‘.d%%g&%g} 1‘%%@? gnncg‘gionaéhfu( \V&ﬁg Q) AeQﬁ) %ﬁ?géatm&hewith a molecule or

t eaChi 0 no encongass the anti-connexin
conpoun and t had royi ded herein. . Ner e
com BRSSO B JRRAET s s

conpri sing_an am ng acid sequence correspondi.ng tpo.a ..
chiopigpadasis dsadsre g GsFages 1 .?“di thesg P&*?lﬂ{c’?cglf""a l[é]%ﬁnt%‘} Predispose
(e.g. connexin 45, 43, 26, 30, 31.1, and 37). In
thecraprplrio ghetsbigrdep it BiesticRe ant i - connexi n conpound
conpri ses a peptide conprising an anm ng_aci d sequence ,
cor Pesysothdiere, toubdectorefira o @Ry gnimahlepdhiss aha I’E‘%‘@‘Pan including
of a connexin 45. In certain enbodi nents, the
huaiahs, daoestie widhfao apiowlsdaridszoa, speits, iotiest Rzitialigsugh agdagmdiorses, cats,
aci d sequence that conprises 5 to 20 contiguous am no
shépl pigs, 0bwSERQ. IThe DfebRd subjgeptaindmahavi ng an ani no aci d
sequence that conprises 8 to 15 contiguous am no aci ds
of  SELRdiAsNGh 6digoMicledtifeRd b dBokbdvieBicancidnarpet @oitg a multistep
sequence that conprises 11 to 13 contiguous am no

pr«?&gs‘.j ST }ﬁfprégg rhzgl l‘N@nGvaith f&Reyine ARaclkioReil SequefceGiiosE fudction is to
0]

an anticonnéxin conpound that is a peptide having

be??otg{ﬂtgf,? Tgl,k qliz%f,e&u ERC&ahPRL a %erizggl‘:?eq %cgtmﬂlﬁﬁ%ac@ frém the gene)

) 11,72) 18714, 15, . or 30
wlgf)%%n Itegcpqgsgft')ﬁ AL N0 ACH P B%rti | dfé%a s a@e_z.-Tﬂe?%I‘g&Mga}ir&ess may also

-‘connexi n coﬁpounds rov rein,

. [ 1 ul. [ f. in.45. i NG .
infiee T a°s§%'o€%§e.‘3wt§%§ﬂ§é%@%c %ﬁ%%?%@%@%@%%%mﬂde
ID NGO 62 j . ' .
InS BT Ao ih e 115, HSBReTEh GescPiBLan 8r Bolsth sypession

an am no_ aci d sequence correspondin? to the rﬁgigps al iified
mpdHation sfsachBitys e Wil ssuls o Onge aseeget Hine) SES. YR goen 1dentiied,
pepti des need not have an am no acid sequence_ . .
antigense icompounds {dos elignsreleasides) gre dmesn pshighy arg suifigigpfly or desirably
conservative am no acid changes may be nmade such that ,
canipdenpepty de sher tetgal, ri.ebibnbiidize adfisicntlyyangdwith) ae efesyale or otherwise
activity in the assays described herein and ot herw se )
ddshedspetificityh o give a desired tabtivitye b ai presetsnveptign, itatgets ielyde nucleic
regi on of the connexin protein other than the
adX o lel UhadingdosRi diSmére. @nndxhs. phitet farpeting proBEQ nhdp also include
NO 62 not corresponding to positions 46-75 and
dk SR of 4 SiteWrRREs BIIAO Bt FBIRE Snterbdidn dMbdcuc Qidh €t the desired effect
conpound conprises a peptide conprising an amno acid
wif YR CkE P&%ﬁeﬁ%ﬁ&@&’ﬂi@ Gt Bor 2xRYIL, liPie Rlgich dnbFRSERADNA Renslation
region of a connexin 43. In certain enbodi nents, the
anti-connexin conpound is a peptide having an am no

aci d sequence that conprises 5 to 20 conti guous an no

acids of SEQ ID NO 63, a peptide having an am no acid
sequence that conprises 8 to0245 conti guous am no aci ds

of SEQ ID NO 63, or a peptide having an am no acid

sequence that conprises 11 to 13 contiguous am no

acids of SEQ ID NGO 63. O her enbodi nents are directed

to an anti-connexin conpound that is a peptide having

an am no acid sequence that conprises at |least 5, 6,

~ ~ A~ A A A~ N ~ -
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compounds, the extracellular domai ns of connexin 43
corresponding to the am no acids at positions 37-76
w@anwe13892£08 of SEQ ID NO 63 are used to devebPOpIB20&6/001961
particul ar peptide sequences. Thus, certain peptide
inittheies bi Rafinhtheiodoafvibe apenawadiig ﬁm@(&@:}ﬁﬂ@e@ene The translation
corresponding to the regions at positions 37-76 and
inithfi8n 28800 fis Sgﬁbdn@ NQAUG3(in Thescpibpt intRISAnmeltcwles; FraWi€s in the
an am no aci d sequence identical to those portions of
cor%nﬁﬁq NSXAGRoledls), GRNERY \GRbirdRrradides dri thidGandes nhy “start
be rrade such that the peptides retain binding activity

coddh B (ét"AQF@lstaﬁtCJoH&i * YA Ifindit9 A SERY hatke 8 GlahdRdnNEitiefich codon
and ot herw se novvn in the art. I n other enbodi nents,

haxp?%‘;%he ﬁrs%@ené &£ G°§ d\ﬁtﬁ‘é &R, fSQA@JIAn 5Qhbef and 5'-CUG

e ex race onai ns (e.d. the portions of

hanEJgeré t$ ﬁun éﬁtgr% %?Vrn;oe chhep%rlﬁéj‘ R n%lbtginQHﬁxa% c%@o@%d “start

n non-

co gtr :c:gg%ggglﬁllsg n?qslg gessteﬁlgeﬁl %:; gfeﬂ%ﬁ&”ﬁ'%ﬁ ishltlator amino acid in each

nnexi
extracel | ul ar domains with cg . Ld It is
insipaess 5 RIEA ECtB OB RE (RAUIFEHED G ora}y l?tﬁwew R fiotes).
active anti-connexin conpounds. ary conservati e
alsainown icthel as thes eakagiotie li’rﬁléquﬁ‘é gP'&ﬁS “é%Z/ f Bvq gfgmore alternative
substitution of a nonpolar am no acid with another
stariorogoisarnaminof wbich,mayHee pefseniislin pdired forafpnglademinitation ina
amno acid with another aromatic am no acid, the
pasidtiat detl ugreqn tinsue,am uader p paticwarant of gordifiehswi t h anot her
al i phatic am no acid, the substitution of a polar
an mhe aeint “oligdhucioaidetringlodear aramligomerciod, polymeer of nucleotide or
substitution of an acidic amno acid w th another
nuEdsiteC ndMomersachibistihd €ofs wlxatalll Ubdcortingf basekasigarsanmmdointersugar
acid with another basic anm no acid, and the

(bR WD tlh‘ﬁ(éé%ﬁ‘ O*Fh@@erhlo AIZRRhEeolbiR N ﬁlsaclh@iu&dst SligoAeisher polymers
Ioni zabl e am no aci d. Exenplary peptides targeted to

coﬁlgﬂgélgﬁ( bgn ?ﬁuﬂgso&ﬁﬂ trﬁﬁ{oﬂi@’rs‘ Br @l‘ﬁbl?s tillere(M whih f@nclibsl siilarly.

t to transnenbrane regi ons of the

Suﬂ? ﬁ)%lgn f’ g’ubgtﬁtg Ioﬁ dnfid Cﬁﬁlte% é[r@l en fefr@é %er'ﬁ_ﬁ’tl\ret}&ms because of

bl SECOS race ar OO S respecti vel y.

T 1. Pept i bit > [ T

kS ﬁéwgs R A ol e e o
NG 32) LLI QAY GFSL DP

nuelgg@ ?qf) em@ng E%?Rgo ?%E&S Eﬁ\%\%g)nugeos%:hgocﬁﬁcatlons

ha?@%%%%%nﬁ%f@w SEQ .Eg)[t)Ell\er:)u?cg) Lqﬁéﬁ@%?@ ncorpga{v% more resistant
QQPGCENVCYDK El Q I DNO 39) VCYDKSFPI SH\/R El (SEQ I

toNOcl@e digdstien thap rtbQ/ h@ié@ digadeoxynsicotidectRIr y ealﬁw&{?%“ance is
peptides used in inhibiting hem channel or

rojuitietyt inemsufedriyt inobatingnoligohenlcotiddsowfittestiudar e&@%@e@r\ﬁ&tlﬂ% nuclease
am no acid changes are nmade to the peptides or

solutidgéeit medshengetk exitabdfantct oigdiucleotidd reRaptingpysr time, usually by
I nhibitors of Intercellular Conmunication (cx32, cx43)

odCRIBRN IOk C abligdRudtidesa Mdtichague bemGuaaifitd t3&rhdnce their nuclease
AAES | KSSFI CNTLQPGCNSVCYDHFFPI SHVYR (SEQ I D NO 41)
re§&@kceEbanddrviR i YEiabSRr time $afuhioiBed dRJon(&RidE. A number of
52-63" | CNTLQPGCNSY (SEQ I D NO 43) Cx32 El 62-73

m§¥ %X%Eg I%v@'dls()%%@l LG irfbfbhse binding (affinity) of the oligonucleotide to its

27
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Cx32 E2 164-188 RLVKCEAFPCPNTVDCFVSRPTEKT (SEQ I D NO
45) Cx32 E2 166-177 VKCEAFPCPNTV (SEQ I D NO 46) Cx32
WE2008/17+4988 VDCFVSRPTEKT (SEQ I D NO 47) Cx32 BCT/BR00#001961
VCYDHFFPI SHVR (SEQ I D NO 48) Cx32 El 43-59
tar DA\ CBIEHKHS I FGNTALGREE 1o B Yoir [s idget 49 youlind2 deterngigeds dor example, by
DEKSSFI CNTLQPGY (SEQ I D NO. 50) Cx32 E2 182-192
meSBRIETVELY (0 SER tEhNRiturb)l bf @Gx 3digtrutBeobide/tb8Rt 18B, which is the
SRPTEKT (SE& ID NO 52) 201-207 Cx43 El 64-76
tem¥EriREORRUENMRe CBESA UL IR0 and Rrgdbxitbdodide. 2Diss@dation may be detected
RPTEKTIFIl (SEQ ID NO 54) Cx32 El 52-63 | CNTLQPGCNSV

7 FRBSRERHEo{uSkide h
SRR T 1 B B e

o

88- 20 DP DCEL . QID NGO 60) Table 3
aﬁ%‘f%@‘ie&gg}éﬁﬁégg‘%/?cgélgagggg%w%g%ps for connexin famly
menbers. which. are used to devel o ept i L nhL kL tar. :
des‘ér‘i‘pﬁb’(‘}uﬂ%ornéi?ﬁ meFFed ;5’591’;5?1} &, nggla&gr%%v?@%%n@% l%Irg\ngl zlumome
3, and fragnents thereof, are used as,peptide,. -
sequamrehi t o sg‘P’t‘Pl‘?}%rt%l% n&h- | {WWPﬁﬁm 0 rnenglég.onf%mtlde of
other non-limting enbodi nents, peptides conprisin
ol godemamisinotiet 8l s o ATstereOL e f ABUERICE OF e shyiiceof these
am no contiguous anmi no aci ds acids of the petides in, )
nutlbitisled aBhase ahiasesaypoireier forPNBj ar G 6f senemis ar SRt dHorigip which
ot her enbodi nents, conservative amno acid changes are
mayid gingle-striamied eptioubdsstandddraad e represhigteeofensey dhegstisenppstrand,
S. and Evans W Am J Physiol Lung Cell Ml Physi ol
to peftide hf23c AABEPNARD ) anfahNe-liRe o XNAdte matrat. | oops for
various connexin famly nenbers El huCx26
KEVWG IRMBEM S h RN EYBINYER) sStdnbexiSEaEhétNDa BBYexin variant
huCx3 0 QEVWEDEQEDFVCNTLQPGCKNVCYDHFFPVSHI R ( SEQ | D

i i ShINEGY Dot MSirivie d
mé(}@é: @?})E())l}t}l\%g%o;kbc% eﬁgwgzmm e (an

PO NG IR RN Rk SRSen! 67 & corfbXin found in
DFDCNTRQP NVCFDEFFPVSHVR (SEQ I D

na %Ez%dlﬁ%xoai %% 15% %@Wéx%ﬂemy&\{% feﬁhe%W& a proprotein
SR S EPLOR T R N AL VST S O SR R o

75) huCx4 0.1 RPVYQDEQERFVCNTLOPGCANVCYDVESPVSH Q.
col BNy (I CRAPESAEBEESA R Y ERLE T S codine
SEQ ID NO 77) huCx4 6 ) )
sem@mwﬁwmﬁmww@m (P iRgpenypyt the mature
huCx4 6.6 EAl YSDEQAKFTCNTRQPGCDNVCYDAFAPLSHVR (SE(% I D
fonais) FOthe lsoredingfo BRRGDTPAGENNE PHASART S TRrm(S) of the
(SEQ I D NO 80) . .
connexin found in nature. Thus, “connexin-encoding polynucleotide” and the like encompass

polynucleotides that have only a coding sequence for a desired connexin, fragment, or vatiant,
as well as polynucleotides that includes other nucleotides such as additional coding and/or

non-coding sequences.
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huCx4 5 CGESI YYDEQSKFVCNTEQPGCENVCYDAFAPLSHVR ( SEQ I D
NGO 81) E2 huCx2 6
WO IYDG-SMORL VKCNAWPCPNTVDCFVSRPTEKT  ( SEQ POI/NK2006/001961
82) huCx3 0 MYVFYFLYNGYHLPW/LKCA DPCPNLVDCFI SRPTEKT |
( SEQhE Dot¥ext E3Ne inutidn,0msenger RNA includes not only the information to

LYl FHRLYKDYDMPRWACSVEPCPHTVDCYI SRPTEKK (SEQ I D NO  84)
encddd @padkeib Yibin T MHGE MeREMERAIdAROPIsY BEYH ARPTIEXKCIeSRIgs Which
ID N0 85) huCx31.1 '
fornd- Matdafinotey é- B YRGEhiSRGEKdoh, Sh€ B ibtrhiBlat@iGegion,
huCx32 MYVFYLLYPGYAMVRLVKCDVYPCPNTVDCFVSRPTEKT (SEQ I D
the ?‘CEaR%ZQi Js“ei@fl 0 neXEANNERYRYSSRBARSRYL. VPRsY SREIHukiEoti ek @ay be
D . % ) huCx37 L MVEPVFVCOQRAPCPYLVDCFVSRPTEKT

el e BB R SR T R B
s gyl s RGP I L T A BRI U SR T o1
mest QUE e AP BES U R PRI T o S o @

huCx4 0 1 VGQYFI Y3 FLTTLHVCRRSPCPHPVNCYVSRPTEKN (.SE
tranpleiongiaifiaHepcsoslgn [flgt%(&y\?@?@ﬂ%%&rﬁ‘& FEYIPRI TG %ﬁﬁlﬁgﬁ#@“"es’
(SEQ ID NO 95) Sequences of the,Eéﬁﬁgnaiﬂ of on. A
a trafistafion éavminatiom 69don RSB PheIUgHcEs &hifn WPt hUarknEted Jrgign-
honol ogous to peptide SEQ E) NO 35 and peptide SEC%%N} ,
minhkiy3€ gsheswrave @ thoslationNoitietietheadon haying thenk G ssgyegee H1GUG, 5~
peptide SEQ E) NO 36 are part of the fourth nenbrane
UUGosrms1CUG, adnlde5'-A U, SHAGES anch &-EWGrhage bean showgdaedipetipgin vivo.
connexin famly nenbers which are used to devel op
ThuREMt itehes i“abishition fifitisipa codae dnd ésteit rod i eap eptongess may codon
provided in Table 4, and fragnents thereof, are used
seqBhcBe By dnd@ondhth®iidiQdtsr dnfinG @citidh Radhoinsthioriis kypgpally methionine (in
enbodi ments. In other non-limting enbodi nments,

equxg/B{eL)d& SornBREhidhing gﬁ&&m&é&p Uf; isBaldo0cratvau thkBrt thét efikapyuatic and
about” 11 to about 13 am no contiguous am no acids

pro?%k‘ﬁ%i é%jlest H% R&LI 48 Sor Inftbrt Bit&natRBsRrtedoBomEREY S of which may be

ors the invention. |In other enbodi nents,

preﬁegeglflglbr\égt%lgz\ég fngQerglaﬁ(gA 1‘%{9@@?& _%r a{%ﬁie%u%?gal E}%e to Qissue, or under a

or fragmen Ext'racel | ul ar

pax’%%@ié%ssrpgg&tdittggbv H I}%%Roﬁ’gé%érf %g%?ffh%tﬁmstag’ %bdé%e pa'ilﬂ G anslation

. LLI QWY1 YGESLSAVYTCKRDPCP LSRPTEKTI FI ] .
G D VIR PSR RV AR R of on
SEQ I D NO 97) huCx3 0 ) . £

mRWAwlerneRpvbt e Brcphengeing SpsrERToRcT SEG T ©
98) huCx3 0. 3 _ o ) i

such Yo iHRL YKDYBNRRWIGS IERTH Des BRETIERKRIPR 4RI Of [Fipgpodon”)
99) huCx31 LYLLHTLWHGFNVPRLVQCANVAPCPNI VDCYlI ARPTEKKTY

of (aSEQel DaNavd 0B $iudxS] sdquences, ie., 5-UAA, 5-UAG and 5'-UGA (the
LYVFHSFYPKYI LPPWKCHADPCPNI VDCFI SKPSEKNI FTL (SEQ | D NO

cortpdndmgORBA sequences are 5'-TAA, 5-TAG and 5'-TGA, respectively). The terms
MYVFYLLYPGYAMVRLVKCDVYPCPNTVDCFVSRPTEKTVFTV (SEQ I D

“stNOeodb@ 2gibHICXBUG réYSNENE PYInVERRARGRAMbivEXdeY BIOMEKERFba portion
(SEQ ID NO 103) huCx37

of buf A MFRYE Y| el Yk ¥ RGRNMSRFIEKTdul DS to 6B6R J0RohZuchOrycleotides
uCx4 0.1 GALHYFLFGFLAPKKFPCTRPPCTGWDCYVSRPTEKSLLM.

i NC LB ) SEXAG translation initiation codon. This region is a preferred
n F‘ﬁ%g%%@%&K DGR ation iailiaion cndon, (SEG I D NO
106)
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huCx46. 6 LVGQYLLYGFEVRPFFPCSRQPCPHWDCFVSRPTEKTVFLL
(SEQ ID NO 107) huCx4 0

WO YBYFH4YE FLTTLHVCRRSPCPHPVYNCYVSRPTEKNVFI V (| SECI/TB200601961
108) huCx45 LI GQYFLYG-QVHPFYVCSRLPCHPKI DCFI SRPTEKTI FLL
targdt 65D, DSMRar 0} tdiadl ‘@toh qoda@y regien” pap(irdsktipm terininatiprs codon

of connexin 40 shown with reference to the

regiGtERCR!d pr@dn dfQQ8ar mRNANGH derd thef encanpessds froADabolitizS to about
bold amino acids are directed to the transnenbrane

50 {oﬁﬁé@[@ nQélec%{ﬁ@@ X kitheft QireckRB! Be.D5' 6XFP fiBDE it@slation termination

Itors

N T EBRITR R PG e
SRt R SRR P
col g AP TSR RIS R TR oy gl

ID NO 116) MEVGFI VGQYF (S I ;. 117) . | VGOYFI

oftpiBily. | ORI (XaE TP RR VeSS S P ey UT10. known

~ RRSPCPHPVNCY (SEQ I D NO_120) VNCYVSRPTEKN (SEQ ID NQ. .

in tIBEyt QREPERNVEPartiosetan RN inghg S rasstiondrqg Hi;tpgyation initiation
peptides inhibitors of connexin 45 shown with i )

codorefapd émseintloding eudsatidas betvasnathe | 3 6% sifeEandaihg tigpslation initiation
connexin 45. The bold am no acids are directed to the

codbil ahaneiRbiAanecaregpadmgoficledivee vi theiBTaBnd the 3' axizapslated region
peptide inhibitors El

(3'UITR)VIGIwl iE REQIKE VeI BQREPENVE YDAR AFRISAMRENVE QlifesED fromn the
NO 121) LTAVGGESI YYDEQS (SEQ I D NO 122)

tranSEGRKRMENTESR §0abR) hid Netis 1aB)dinEEQIREBEIRNSC Ok e BEQe | fEanslation
NO 124) VCYDAFAPLSHVR (SEQ I D NO 125) APLSHVRFWFQ

terr.&j (an! BadCndl2 €hd B2an mRNA or corresponding nucleotides on the gene. The 5'
G-LI QQYFLYGFQVHPFYVCSRLPCHPKI DCFI SRPTEKTI FLL ( SEQ

capl(ogég%ﬁ#%@mﬁ%ﬁ%@%%&ﬁ@e@s?@gaﬁ%ﬁ c&lgtcﬁ?;fg%r Y/ residue
of fg%R )lﬁmp\gila Da%"z-S(trSlEh%sblBtha&eg. e Schf)l réﬁgﬁr Eah HRER it Bbd¥dered to

include the 5' cap structure itself as well as the first 50 nucleotides adjacent to the cap. The 5'

cap region may also be a preferred target region.

Although some eukaryotic mRNA transcripts are directly translated, many contain one
or more regions, known as “intron.” which are excised from a pre-mRNA transcript to yield
one or more mature mRNA. The remaining (and therefore translated) regions are known as
“exons” and are spliced together to form a continuous mRNA sequence. mRNA splice sites,
i.e., exon-exon or intron-exon junctions, may also be preferred target regions, and are
particularly useful in situations where aberrant splicing is implicated in disease, or where an
overproduction of a particular mRNA splice product is implicated in disease. Aberrant fusion

junctions due to rearrangements or deletions are also preferred targets. Targeting particular
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SRPTEKTI FLL (SEQ ID NO 37) In certain enbodinents it
is preferred that certain peptide inhibitors block
whewsabamnel s wi t hout a desired bl ocki ng of gapCT/IB2006/001961
junctions. Wile not wishing to be bound to any
exopdint hlcashaively lvpbieed ORNA® almyralsnbe prefarsdalls bashalpd beaagfound that
that certain mnetic peptides (e.g. VCYDKSFPI SHVR, SEQ
intrbls N@Palsody dafearvk, Mreinhabbrngtferred, ttivgettregianssfongntisense compounds
-uncoupling of gap junctions (See Leybeart et al., Cell
tardoRANP e AHRES toINA 2P pre=mREA. (2003) ) . The pepti de
SRPTEKTN 711 (SEQ ID NO 54) may al so be used, for
exafRl €risOphiRo i Gha PRGh&icWil il tnatind 9 Uburfifg 8fd synthetic
gap j uncti (g)ns. The peptide SRGGEKNVFIV (SEQ DD NO. 61)

ey, b t . i e..at )
e S L 45, a6 4Gt Dl scat o

Al o R e o
exaﬂ@/el stgcj MF@FES&%&f (cg'gejl "’Nt?}g’fﬁ%)“%%&dé(s o@%s%—connexon

SEQ E) NO, 137), YDEQSKFVCNTE (SEQ E) NO 138),
do epthehptgelJormalighy 139), CYDAFAPLSHVR (SEQ E) NO.
140%, FAPLSHVRFW/F (S_EQNQ NO 141) and LI @Yq%g? E)
NO: Heptifle aralpgppith grperties apalopaus to thageaihe splaly Pagéfia gy be non-
SRLPC (SEQ E) NO 145), LPCHP (SEQ E) NO 146) and GESI'Y
peptiSEQIrEys. NCPeptidp, mBECsK of SPeptidpmigapticy.] gyhichsimmjedq peptide-based
E) NO 149), TEQPGCEN (SEQ E) NO 150), VCYDAFAP
cor(SBRID aNGinclEE) spch SHivRPWIEGiseSE@p i Faggete, Theldv. Drug Res.
pepti des nay only be 3 amno acids in |ength,
15: 79(1986) NYetsRbnd REIdMgb:CPINSCHP? (198Y); aKEyan@QRGyl., VCWedARlhem. 30:
or longer, for exanple: LIQYFLYGFQVHPF (SEQ I D

HVR, .
403 Beel MHRE Y63k P@R 1 SEQnt R (6Y0213164)994); Kieber-Emmons T, ef
12%/%33??\(565 KEVCNTEQPG C( SEQ InD r(\%ol 1553& , )i Ricber-bm

al. ;%ﬁé@%%ﬁ? Jé%\é?@ QI&I%E@%L gi%%Pl lr)f;p?g% tm;rin;tics that are structurally

D
11 3 ' . ' ' .

thegaé)giiltitlcd%rspriohhoyrl%slﬁeﬁ’fegt 8gn%¥alllg,g g«%ﬁﬁlgéﬁmﬁciﬂe s%rugtfu];atllyﬁcelentlcal or

a lA are Itors o
.l.nvention, Forpula |A Xi-X 2-X3: X4- X5-(F y7 X. .
sl SR PS4 R A PRI 4 5 0B o epapsgglosia
1- X22- X23- Pro- A y- X 26- X27- X28- X29~0ys- X31- Xa2- XaS- Xs
funcstoropecty iy butsan slspy hariecong o MmeAYPSRAES EeS ORI Toptaced by a

(Fornmula I A) wherein Xi and X37 are independentl!y
linkageeseleetad fromrthacigrpeqnsisingsels for syanemle, t@H?ﬁﬂe,'CH%w afnid?2-CH2-, -
Val; X2 is selected froma group consisting of Thr, - ]
CHESTH- (Sio randitrensh-@OCKE-,i-SHEQHKdH 2 el -6 HP 80 g r Biggnimetic can be either
consisting of Ala, Ser, Gy and Thr; X4, X1 , X29, X40
enfiRl) Mdrposadeofi mitlegemdan btigs, e necnattral pipgaeyeloampino acids, or, is a
consi sting of Val, He, Met and Leu; X5 is selected
chinie@i® rolgduddI pf paTlS ingtuirad pepdeGlnyino Ghids add partigeronamatirallaaglogs of
X7, X13 , X2 andr X27 are independently selected from

anBn@EQUP BRNBInTE B&h Ao Ednbbrisdafy arf@unt aNahthriSamiXo aciktbnservative
and X 8 are independently selected froma group

su?é?ﬁﬁioﬂ LBnOhs sa8h subMli@tioASso@dthot Qibstant®hilly S1t&ehigeeti€ dotivity. For
roma group consisting of He, Val, Leu and Met; X10,

ex%igﬁfgnéj{rn)gﬁétlcad];oﬁ}ab??&gﬁgj‘i&m ¥ sﬁd?e e iRdAn{dnaf & ig(i% @Eable of down-

onsisting o Trp a Hs; X2 and are
i ndependently selected froma group consisting of Asp,
G u and Asn; Xi4 and X23 are independently sel ected
froma group consisting of Gn, Gu, Arg and Lys; Xi
is selected froma group con3li sting of Lys, Arg, Qu
and A n; X 7 and
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X34 are independently selected froma group consisting

of Phe, Tyr and Trp; X2 and X2 are independently
w@edoeasaaod from a group consisting of Asn, Ser,PEi/B2a0td01961

Asp; X2 1 is selected froma group consisting of Thr
regiliitihgSeivlogXa @ridnsX3r autivitien o pemusint Prytegelcecqoememn%ﬁu@b as, for

group consisting of Ala and Ser; X39 is selected from
exafipR! Qi ef@ids it Houdingf oficonneXyrts andors igap-Mdttidnsmediated cell-cell

sel ected froma group consisting of Arg, Lys and dn;
comtfurddifoni%or 3r8vehitfle BRNGRATE otk et dexpb@ha gl @oplasm to the

consi sting of Phe, Tyr, Cys, Leu and Tyr; X43 is

ext%@élﬁﬁ&ﬂﬂlhfeﬁ Ol 1d9fn%@ac§ OfSdetit ipBstided, ahd Ronnkin, mé¥ulhting peptides
%46 is selected from a group

ench%E%S 5 Mo sQ@estgbe@s{I’ch r#ébﬁ%ﬂﬁgfétlcsl-ﬁﬁﬁneti%r pg{)tlcﬁ§ Mind B6hnARiR mddBlating

non- | mehts, peptides conprising
about 3 ut
PenfBTReL ST e ¢ g o e h 15t A R 18bwn or
t he ﬁﬁ@ildes in Formul al B are peptlde I nhi bitors of
hﬁ?ﬁ@w ntion. Formula IB: XI-X 2 X3- X4- X - Xe X
g- XL Q Xli-Xi 2-Xi - Xl e- Xi Pro X
f@ tprc Scompsision” lsx%néé 8° 9?%9%9%? %fﬁ%“%“?@l’“smg one or more
3| X32- X33- Cys- X3s- X 36- X37- X38- Pr o- X40- X4i - X4
ingredja3- X44- X45- X46- X47-X48 (Fornula 1B) and X22 are
i ndependent |y selected froma group consisting of Val,
He, Tidternan thnodlatorkang §medilations ®f fopmnexia agivify as used herein in its
consisting of Gy, Qu, Asp, Ser and Ala; X, Xi 2 and
varkdis dorens) nde@edudentdnyors;mlsmmwlthmrwvfwlq;mommaeto@fsth%?*mg@swn or
of Leu, He, Met and Val; X, X 2, X3, X44 and X48 are
actidﬁd&mﬂdi@nbf y comlegint efudhrnoduates Gugudecmsillsin lagplest ankkgonists of
Val, Leu and Met; Xg, and Xi 6 are independently
coﬁﬁklﬁ%&@ioﬁ 606 URtise R T IdcuRg, ribozmhas, triplen motecglegradd RNAI
Lys; X10, X13 and X2i are independently selected from
po%&ﬂ&ﬂ@esxgéﬁ% ikdph) Se@fodd ¥lc., sl Bthersr p @and His; Xn, Xi 5,

are |ndependently sel ect ed fron1a group

¢ on%hesé]ﬂ&%g “?ércgr}g?éciﬁ)éﬁ 1t?n1qfe-1rsr #8:thePedcedfafe S2Bq@ee similarity found

i ndependent roma group conS|st|ng of His,

in fi¥8 aagldsar?\gp fonéZrA'mg}n gecﬁ)&?ce? %erb&]lg E}%ﬁﬂ‘}%&ﬁ {)é’ d%@rhﬁﬁ‘etdee‘ijectromcally

U consT St ASh and Thr
USIeagg %g;/( gltsqa% 58#@%%8 fr %gegltlpg?y,l d E%ee %te &d; Eﬁlﬁa%@”%fgﬁe%ﬂ Rwo sequences (or

i ndependently se] ected fro r.ou istin
R N B R MR 88*@1?91 B B Giiing e s¥ence of
consisting of Asp, Gu and Asn; X40 and X43 are
0ﬂPﬁM@ﬁ@ﬂ@éﬁﬁF?“§@ﬂ%@%%d froma groupconsisting of Thr
and Ser; X 1 is selected froma group consjsting of
Au “PMpace@wﬂam@ceg’Sﬁgle” sempoandy arfl ther iggredients of a composition or
i ndependently sel ected froma group consisting of Val,
foireylatide) forLexampieg aPbagrier] mliluent togi gxcipesnt, | armthcpspgt at are suitable for
enbodi nents, peptides conprising fromabout 3 to about
ad&@ﬁﬂﬁﬁ@ﬂkﬁh@dbhﬁﬂhﬁaﬁb0ut 15, of from about 11 to
about 13 contiguous am no acids of the peptides in
For WFQ‘R% t8é Rriaeplotae” tefdhd i dngrpdlyafer bhavd ovreoreiindividual amino
Formulla 2A

ac?&s ()s%eﬁsér SO natlrally o%&lr?ﬁgg)qlﬁkea(&'lé(lpgpt?ﬁe%&ﬁdﬂ 26l Scedt Gvhen the
Cys- X19- X20- X2i - X22- Pr o- y-CyS-

ZatrB@Bot%i% amino

ca@zé%@@&o%%%ﬁ?%ﬁ%%% ééé’“n%%' adgigtﬁéﬁpé?n X and

X 4 are independently sel ected fron1a group consi sting

of Leu, He, Met, Val and Pro; X2 is selected froma

group consisting of Gy, Gu, Asp, Ser and Ala; X3 is

selected froma group consis?ing of Thr, Ser, Asn and

Ala; X4 is selected froma group consisting of Ala,

Ser, Ay and Thr; X5, X2 , X39 and X4 are

i ndependently selected froma
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group consisting of Val, He, Met and Leu; Xe, Xi 2, and

X2 are independently selected froma group consisting
wW@RooasH49Asp, G n and Lys; X7, Xi4, X33 and X3FCHIB2006/001961

i ndependently selected froma group consisting of Ser,
acidAlod amAsNacidh eksiBlne); bekomesd codabntly boundde fh aaio| njtregen egane of the

froma group consisting of Ala and Ser; X9 is selected
amihé @Poup WNn@ddPtoCRB Sildkicagowfof Tn mdjadant agieh ®id: Tkese paptide bond

X31 are independently selected froma group consisting
link@fesASRE th&atbn@Nebnfi¥Ring e (X2 alphadagbox2oras, @arboxyl carbon atoms

i hdependent |y selected froma group consisting of Gn,

(an@t‘ﬁ:lr o t@@ﬁj[ 5)\6%33(' atdnINGnd3hiR QitloBele AR Binll Ytheir substituent

cte rom a group conS|st|ng of Phe, Tyr and Trp;

hydro(gen Qtn?lsﬁ%or rtﬁﬁ‘ﬂﬁ*ﬁ)@@ﬁ@ Bé‘nﬁeé 9&9tefnr Qb0 Pused herein,

nsI's and X27 are
the nde‘%ﬁﬁr%%e,gﬁ géretlogtigo ﬂgﬂléée) eq%rg%&p&g%&ﬂﬁé’f%ngnge@fde ABthich, at

timés'? g%%géh% ngf]l:,rr:}?%g@g{}%ﬁem)l:ﬁgn ?aﬁyppréﬁgleﬁgﬁ%n @ogs derivatives,
A e e S SO B g e g T o

Val, Leu and Met; X is selected fron1a Jou .
unless netheswisagingicateds.  Ther teamd"fregmentlgofy aj ogw) éeg‘?r% d° & BplyReptide
group consisting of Phe, Tyr, Cys, Leu and Tip; X4 is
congelsngtieder fthanrmlaf gm@gpnq;mﬁeglﬂmqq g‘;f the pqqt?jn z1sy fiompﬁ eof a protein is
Arg, Lys and Cys; and X45 is selected froma group
alse o fiagadrit,egd @bmBises thei apyinGhaid residues ofitleg, pratsin ofied rgz@ged foreonfer
certain non-limting enbodi nents, peptides conprising
activitpo? @bawh. 3 to about 30, from about 8 to about 15, of
fromabout 11 to about 13 contiguous am no acids of
t herRepin dgindent doRdifbhs? réBrsad eoniiins dent perhiitliybodisativh between
the invention. Formula 2B X 1-X2- X3- X4- Xs- X 6- X7" 8-

polgm?é}legﬁa%sl dtrin 1g§11t @nditions &@nYeHetindd Byl safi-cShcéntfation, the concentration
CySX24- X25- X26-PrO- CyS-Pro X

of gr éﬁ%o’lﬁg(féz% hs,xﬂ%n?l%ﬁ%&ggteﬁ%%raégg ﬁﬁa g}hgchson\c,i\llftllgrrlse\;ver:]ll known in

the’S egﬁ oi )§gr ﬁjcyg%g Fb%r fﬁcﬂ?&gg %g}gcﬁﬂulgythg' %Bﬁ‘&h@glo%& TEaRR BERng the

co%eeét?a%hg gof f ck‘g?%wa i@%é)nggn) 0{% N %{Iar%i)gj 9(}29191:11 xdo@gmgqhg 'hybridization

i ndependent |y sel ected fron1a u Si s

pgsaier Faberafil sy st it Bif g3l e maHbout 750
consi sting of (3 er and

NG Red Thadbiiedieige |péeé?re1§ %WF%A%% 3 eahSref g0 m
of Leu, He, Met and Val; X4 and X4S

trlsodwepelrratsnmdymgs;|pe¢,f@rebml¢89 ﬁlswa @PMO%N%N%'I Y %fmhémso‘hum
Val, Leu and Met; X9, and Xi 6 are independent|y

cited. ebove dirngamy Aylgidiuaion orrs be oltrigechin thp Absewme of gsgagicaspdyent, for
Lys; X1O, X13 and X2i are independently selected from

ex@m@le o oS wditle highefringsticy hifvilizaTiopcarkg obfagned Xnthe piesgnce of an
X20 and X35 are independently selected froma group

or§RRSiohleh GoObxafipl, afl iehstabout B5pG fokhEniiedmX@Prefembly at least about
I ndependently selected froma group consisting of H's,

SO-C%’fonﬂQrgld@Ss NgtriXeedht RAPersife &frﬁltioﬁﬂWﬂﬁﬂtﬂﬁﬁfﬂy}dnaedleﬂeﬁl@ﬁatures of at
froma group consisting of Ser, Ala, Asn and Thr; X25

1eRDEbABShoR! fio Jmﬁgﬁgfé%@ta{ ¥as? %&@Qﬁ@ bAPRbLR pBtEEly of at least about
consi sting o ys and d n; i and/or X42 is
sel ected froma group consisting of Lys, Arg, Gu and
G n; X33 is selected froma group consisting of Asp,
G u and Asn; X40 and X43 are independently sel ected
froma group consisting of T and Ser; X4 1 is
selected froma group consisting of Gu, Asp, Gn and
Lys;and X 6 and X47 are independently selected froma
group consisting of Val, He, Met, Leu and Phe.
Affinity Binding Assays for Peptides Pull-down assays
nay be used as to verlfy protein - peptide

.
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the peptide can be tagged, with a protein-reactive or
fusion tag i.e. GST (d utathione-STransferase), which
wowdok/1bgoused to capture and 'pul | -down' a PCT/IB2006/001961
protei n-binding partner via attachnment to a cell ul ose,
42°@9 Wa@ﬁ@g RdditingKpdrarh@ad,. fol-ekdnmie, rybidizdtion rinof titeh@ncentration of
conplex utilizing either SDS-PAGE | oading buffer or

deteBdeh€FR kAL, Béo&iﬁﬁ’ipﬁﬁédyl ERMBDYY, endthtl iichRion bhexcheivplofxarrier
IS visualised by running on an SDS-PAGE gel and using

DNX\E S WA IARRIWES 'tQS ORE ektiie@NinMRiehRES . VAduskROME oTeitheacy are

erforn1ng bi ndi ng assays are described in

accci_r,prg{asé Sdobprr gﬂb?m%ga@g%eQahbﬁ c%ﬁdltlgns{%ﬁ needed! earﬁﬁ ofd witlih @3 sefll in the

eractlons W d ut’at hi one
ST F P t . ' m
o OGERAEB R ST AL B o
Har b Lab 37-57 0 )
oot bSO SO

the GST Fusion Proteln PuII own Techn% % . in, the
and\pPrebei WAl PG AT Mgarineiagh el gRsatatith iha %ﬁgﬁf E‘éﬁ pyed frere
Col d Spring Harbor Laboratory Press, pp.18 S(P d
mel{ia® Gmperagiel is\thk femperqiues atgyicic @ﬁgulq@og of double stran ed nucleic aci
QG ut at hi one- S- Transf er ase- Fusi on Based Assays fo
molBtulelybeogmy el edissoPiatst énta singleestpads. oMisthogs, for calculatmg the Tm of
Protein-Protein Interactions, Methods and
nuoAskphdidsadre ovedl, kol hindise arh (seb for exeanplBiBsrasyynd Kénmelr)ethods In
H. Ed. Humana Press, Totowa, N.J., pp. 175-186 (2004),
EnBaflbgdf Wil ¢hn:i Guidachy asladiégt bym;@f ae@nies, nSant Diego (1987):
entirety. Interactions and affinity of proteins and
AcRRREd Biess, GRNaRESATHEKSR /. USloRgulaiuCoaing (PI8a% o haboratory Manual,
resonance technol ogy which enables these interactions

2ncgﬁ b%oge"ligubgﬂ dphink @Bkbok TABorkBMRI 1A A ECHAN BUGhdard references, a

core hi s approach has the advantage of detecting

31mrp?e esﬁ aﬂe%lfttl“)é 1 legé Ra #{IB@, ge[laﬁz% &ﬂfaﬁ@& eTRI=-2$IMPRN 0.41(% G +

nance relles phenonenon that is used

), :.?gl? ge&a}?‘}lg’ e?c Ch lsbP a ﬁeou§ %b?uﬁ%?ll allfI '1\%%@3&@ %Ir é}{tafnﬁﬁ, Q_flderson and

pecitiCc surrace I'S Signhal aril ses

in thin neta r gon I Nt

Yopg | bR eTRIE" Eﬁ@ﬂ@%%@aeﬁ‘a ST gt BBl E0L The
of solutions in contac th the s . e

meg g iemRsEatee 9f pyorid{anyaus § ﬁcﬁ“lé’ftff’&& f‘ir%‘“‘éﬂ’& ghbr d?%& ‘?‘ﬁ g ftfected
give rise to a nmeasurable signal if glospec

by Vi e 9ro KB g theslonely BRCLaARYS (ONAe R Pese fomgosition) of the probe
I mobi | i zed by one of several possible nmethods onto a

and antbexof et taygeh (RNAJBYA g@;peg:@mogmrf, Rresent 1 golution or immobilized,
interacting peptide of interest is injected over the

and thefl&e® aad thetdoacekiratemi of saltsf andi ottt wgmpenentséfps gxaseple fpr example,
real tinme. Art known nethods of perform ng binding

theABB@YGe 8 fbseles of iflre@mide, Setman leylfde, polyRtlyleablycol). The effects of
determ nation of binding affinity and kinetics using

thSHHARGE Rl ASNMMAoWE A0 IRE Aisbisosie s simtard faferédcentn the art, see for

Opi nion in Biotechnol ogy, 8(4):498-502 (1997), and
exéﬁ@@%an?ﬁmok%p?é bag AuMbel, Y500 ]yﬁblz{lf yagingdh EByBBidization conditions

onance for the neasurement o om;afflnlty bi ndi ng

aré Qﬁtec fi‘c%hér&% ‘Z} Fér%o éﬁ’gl?{l]bo!g'ﬁf’a %/Il mnﬁ%siy%al bt 0.01 to 1.0 M sodium

eocap | ol ogi cal Procedures Online.
e SRS

10%1 ;pg/g %J é%ﬁ d t tgreg e g%slﬁ?%gl Y ﬁloﬁlﬁ]@&k @f@@éxample 10 to
peptides are able to bl ock the opening of
hem channel s. HeLa human cervical cancer cell line is
stably transfected with Cx43, Cx45, or another
particul ar connexin of interz®st. The cells are
i ncubated in a zero cal cium sol uti on (HBSS- HEPES
containing | mM EGTA), which has been shown to activate
connexi n hem channels (See Braet, K, et al,
"Phar macol ogi cal sensitivity of ATP rel ease triggered
by photollberatlon of |nositol- 1,4,5 -trisphosphate
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retina." Journal of Physiology, 445: p. 201-230
(1992), and Li, H, et al, Properties and regul ation
w@boogapi4punct i onal hem channels in the plasm n@nﬁnamﬂmnm1
of cultured cells. Jourinal of Cell Biology, 134(4):
50 AR1ARSQnd 10969s) ab@e| G0SCwok |lonighprobise (fon chdanledgraer Q@n 50
mnutes in a solution of HBSS-HEPES contai ni ng | niv
nuclSIAs AN s2ndtdd, Rtrripeseti comdition dmy dRoobé dehiemed owlittd éhei addation of
fluor'escent dye which is nmenbrane inperneabl e but

destgﬁﬁﬁHé Geddts Jublf aSTRhAm AL i GHHi@ cadeioBhi tehfpedthe may iendneployed.
t hrough™ hem channel s. Propldlun1|od|de uptake will be

In tgeeér%%e(ﬁﬂ glggﬁfﬁ)h NBe ngfgﬁﬁ&e%@iﬁé‘ Gy Bk GrRSaeAYtideaHich Mblidizéeto the

wth p diumiodide in’the presence of the

con{}n%?rrlgtl lgel?lf}ér cfshélgt?)ng Sk %{églu[ﬁ? t¢ Thidhh§afecAEN sRheseNd3IMYRdium

nuc I'de and nuclerct acid connexin
I nhi Ant i s 0
chicsiped DO AT a%%é*ﬁtﬁ@ BB GerPRe U
pol ynucl eo} | des SUG ntlsens deoxy uc d
%ﬁoFel“Ho h?f&l'l’eé‘fif o SHICCHKEN; AMOH A d%‘S g“ozgrrgr(g&lt &Sthe subject
targeted to speC|f|c connexj n |soforg,s1 r 3 1 se of
conpoyut Bt vilkalisit atdedirpdSpspeRse: #S?F EYaBRie: PG 8?1‘&‘6 icdl respoh
interfere with the function of cell gap, junctiaons.
a tigsieg sybtemy animehorofumanehe in seuele faeexaphisobh 8 Lo PuEhN \etqriqarian,
the reduction of gap-junction-nedi ated cell-cel
medicahduetd at other cliniciahe site at whi ch connexin expression
is downregul ated. Antisense conpounds, for exanple,
haverbeeenttisetist ar bohethendeltiat ircamett aﬂdep@pbyl@éﬂgu @npreventive
for genes inplicated in viral, fungal and netabolic
mefHui8aT86se iMn&d dPaeatnivat inaudfﬁtﬁosfb%pacp'nﬁﬁo&e disorder as well as those
ol i gonucl eotide inhibitors of HV. U S. Pat. No.
in whifOthe 8i0rdR¥ QROSESre@hiegoner s for hybridi zing to herpes
sinplex virus Vmme5 nRNA and inhibiting replication.

Ant Tl’?eeﬂ%ﬁf “GQ0re %ﬂg§ t&h %u&&@‘ébﬂ%ledu‘[&irﬂﬂiﬂé@tlon replication, and/or
ol i gonucl eotides, for use in nodulating the function

exprfs(sﬁ%{c\leﬁicﬁ: ﬁctgg fSiHi Sf‘:ylp?a%m ngfﬂQ%eH FirRI0RPSMieN System (be it naturally

mat e ulatln the a of connexi ns

oc@gc’duggsgmtggthg or tﬁ @éi‘%/% (.J>f'n§1 e s B Ol q’vl-i%fb » th Bfasmld phage, or

AUCT FCh S pecitically hybridize
with nu elc | fer
VIrgHRAL R§ ctlgm H€ %@cé%gag YSTS? \%;eatglfr'%\@t? gﬂ)? %ganﬂlgahan host cells. The

I | eotid , I ybri di t I .
ve%grr%gygl;mggd%c}pg@%%%t q,fﬁ%ﬁ\ cgﬁ(—%%i%gléq P&At c%lénalgﬁﬁte%rgtﬁ é%whglre or in part

pol ynucl eotide hybridizes to the ribosone
withethé gamomic PNA. Jdaivegior il ssaeraly buh aeqddioh esaiin E]gﬂﬁf%ss"‘l“ﬁéﬂemems
pol ynucl eoti de may be conplenentary to all of or )
so pe erfuntional domydostreHENAcoTRAtbIEYEH | AN “expigssion Vector” s a vector
pol ynucl eoti de nay be the exact conplenent of all or a
cafle off dicothipexhan ernptissionTé anekegenys poliusleetident fogeexample, a
may inhibit transcription and/or translation of the
poBANElEstids enddtf @batling dominpabiymprotedn indbe apsortiaspmodifipes.
inhibitor of transcription and/or translation of the
CONNEXieBerBB8i BereN theto@ss MHotnoioghiabd hotbldpss? ingtidepolynucleotides
and/or translation of other genes. The product may
theQ' gy Rt NBoROBARX b sdRBReOh dHRAIeipblaiicléotile Fe.gf MRNTE.  Such
I'ng sequence, and/or (ii) to the codi ng sequence,
po‘? clgcgtld(eé b’g)ﬁa% hL\% &tn@a F%uf‘ gO%%Hl%ﬁ%z preRABI24t! Yast Bdut 80%,
I'Sense "po il eot 1 d cause e expression of
conneX|n nMRNA and/ or proteln in a cell to be reduced.
The anti sense polynucleotide is generally antisense to
the connexin nMRNA. Such a pol ynucl eoti de nay be
capabl e of hybridizing to th# connexin MRNA and may
inhibit the expression of connexin by interfering with
one or nore aspects of connexin MRNA net abol i sm
i ncluding transcription, nmRNA processi ng, nRNA
transport fromthe nucleus, translation or mMRNA
degradatlon The antlsense polynucleotlde typlcally

-
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Hybri di zati on of antisense oligonucl eotides with nRNA
interferes wwth one or nore of the normal functions of
wWOorRiA134lie functions of MRNA to be interfered PET/IB2006/001961

include all vital functions such as, for exanple, ‘
90%, 198 %S bk 09% hofmotdge withiAhe teleying sejuprceofor praptpdd gver a region of at
translation, translation of protein fromthe RNA,
leass BJu€ 1320050, 16160,R¥A niade yoneikabus neclentidan(oétheRbiobparsisegience).
and catalytic activity which my be engaged in by the
RNATonRi 168 Rdy Bk RARiedi Sas@ 0 @inf (1Bdthddoin fe 4RNA Rueyexample the
al so be interfered with by anti sense oligonucl eotide

UWAEE iP?&kZagé %ﬁ@id&@th@ b STRNAF prbBRNOYEICR AN BS 26 o edlculate homology
rreren

i nte e with nRNA funhctfion is nodul ati on of

(for?eﬁx@léﬁ{%ﬁ%%ﬂq%sdgﬁm{tfﬂgs)I(ﬁe&é?&xxce? L exthclé AbfAk Research 12, p387-

. ! ( a#IOh iI'ncl udes either |nhib|t|on.or
3952@ B%ﬁ :‘ﬁ‘fbegmpfgdnﬁgg{ﬁtsgﬁi%o%iﬂgg&n gag%%ﬁlg%ﬁ; tl'?'rcredg[@%si@édfgbgy or line
up %ﬁqb%:nlggsz@%p%gg E | 0% Idggézlél? %agtg{gtgh ’fofr g%an?p)eig arégrj cgegcr%d hPAl‘isQﬁt[l% F.;J

transcriptase PCR, as t int e I f
vl SR B B et Ly B85 5 L S8 e
of protein expression, or b an_innunoprecL$%Jati?n f
for apestoymiog BEOY B anakysgsr Esrytbisly waflakle Jhigyety dpg National Center for
proliferation or tunor cell growth can al so be, )
Biateshsalogydnfoamaticaubyhie://vivw n@iela@nplhegw&ﬁ)- tTés 3lgagithm dnvolves first
application. Inhibition is presently preferred. Once
identifging drigiescosing sequencsipai pyhidemifiee shardwards fof depgth W in the query
ol i gonucl eoti des are chosen which are sufficiently
seq@evp | teTRMhéar HMattlp of ketisfyasoget positive-valubd brestivldescore T when aligned
sufficiently well and with sufficient specificity, to
witdiaWRort B 11emine @chgtDE W @itdbedt. sedit@canT isefesied muad the acighborhood
acids (DNA, RNA, nodified, anal ogues, and the |ike)

wolBoRAnBRE (sl B., Siphd) 2iphéie BN asichidihdod adbChitiiceas seeds
nucleic acid. Oigodeoxynucleotides directed to other

forciﬁﬂﬂﬁ?ggt Eeélpc"hgst o fird ‘f‘ﬁgs RENSRIEGhES 1The lvesrihit9Tard H&Edded in both
nucl ectide sequence by any art recogni zed approach,

dirgcﬁl(%»gﬁl?)fé%f g:% ﬁgciilgllrfgélrnfgr&stij;reasctﬁ LR REHAGE sRE ga%%egﬁcreased.

; ; | %os et c. Eugene, Oregon,

Equi . . . .

Exge?%lglfsﬁln {;18 Hv%%q, @‘%ﬁﬂ gg%glltlrﬁcgusl Sa(r: I Za(l:t?% ra}hgxﬁ Ekke%ulhglg@gg 1g|nment score
i .. E . O SA) . . F

o B 386 o PR C iR o Bl o g B soss v

Antisense RNA and DNA, D.. AL Melton, Ed., Cold. Sprin )
zerecaribelo WL, 5P ARecioumiRicn O8GRS PG RIS PBIIYE-RprIT gy aliegihgnts; o
al so, Dagle et al, Nucleic Acids Research, 19: 1805
the ¢8D 0f either seawanie dn seacheder Bhy BLASE, algerithaypargngters W, T and X
Unhl mann et al, Chem Reviews, 90: 543-584 (1990).
defBytpine dtlel sgnsititityl apd speed op thetaligmmaent. TheBhAST etngrae uses as defaults a
sequence is known for connexins in which the
wdré Rinpiht(Morf of, texXBL@SEM6 sising esirbe@ee Ralilyaffaiddtamikgé Proc. Natl.
targets nmay be further identified by gene wal ki ng
Ada8CEuni Gs1e 39aTH 19abkiong9SRalighthetits dBPo O kggecfation (E) of 10, M=5,
i dentifyi ng unknown pol ynucl eoti de sequences adj acent
NLQ ok PR e bbilensREUences are wel | known in the
art. See for exanple Parker J.D., et al. Nucleic Acids
Res 19: 3055-60 (1991) for a description of walking
PCR). Al of the preceding references, as well as
others referenced herein, are incorporated by
reference herein in their entirety. Preferably, an
anti sense conpound is targeted to one or nore specific
connexi n isotypes. Particul a¥ connexin i sotypes may be
targeted, for exanple, based upon their tenporal or
spatial expression. Gap junctions are expressed in
vascul ar tissues and, in certain enbodi ments, connexin
i sotypes expressed in vascular tissues (e.qg.
endothelial cells) are targeted. See Canelliti P. et

S —~ B AN - S NN AN
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sites. Qu Cet al, Current Biology, 13: 1967 - 1703
(2003). In other enbodi nents, other isotypes are be

wo a00gesaaod Specific isotypes of connexins thatPCEIB20&/001961
targeted by the antisense conpounds include, w thout
| i nihe BLAST 4lgorith®, pe3HrmB 4. statistka] awahgisoef e simpidasiey bgween two
herein. In certain enbodi nents the anti-connexin

seqERBRO eRCk. & AR Gidih 2nd oviehul Prot3NadSAeddBcir USB, 9ri873-h787 (1993).
others the anti-connexin conpound targets connexin 7,

OnSReRAMY/oPEindBrity PRévi bF BRI ASNalgaeth e dnthe xinallavegunbgrobability (P
targeted In certain enbodi nents one anticonnexin

JHRAHY 6 A5 8¢ thABbDNRyY SPWARK ia indich. l@tweeh Bieicleotide

@Dﬁ angﬁgg%%§§?%§£5). fn %?hgrﬁéngodingnts, nore than

or ?nrlli%o %Eltd' s’eét?éﬁ@@sxévgul&%wg%gdcﬂaﬁcel nedudasipleN a&equence is considered
ormu ion (e

ation or composition (e.g. a pharmaceutica
s SR SBlsen P DAFIG! 8 RS AEL ol A8 oYt scqons
150 e RS B E S SR oGS R ol Bk o, an

required, that the targeted connexins are hunman. A

mogt ey lsnipan sRaut @03 pi e, have a nucl eobase sequence
selected fromSEQ ID NO 12-31. In cer%;in 1
e B hrmmlagousnpaeren swiceligiflerulom the el il segrepes ot least (or
| east 8 nucl eobases of a nucleic acid nmol ecul e L

by encoué Hgnhatoohheki h 18ald, 78 i mie nusieas (Wegh Bygy de substitutions,
selected from SEQ ID NO 12-31. Connexin targets wll

delstivhy atejpeartiomsy UPmse thgatioppanayf be impssiged gcpes any of the regions
engi neered or renodel ed and the precise sequence of .

mehiideanboveeinselaped yncaddudaing demobey. iThetivaologeensdquence typically
wi || depend upon the target connexin protein. The

hyBt RIS XbIBctRER R the WrightaDs@jubifcet Arg&iveldsipyifitandy above background.
ol i gonucl eotides will be dependent upon the site at

Sel\éﬂi\féhqggﬁwz{tﬁg Uk &fpi@lly héhidved RSinglicbRiE®M . of Bddsunt € high tsgingency
t he nonuni f or m nake-up of gap junction (s) at

(foi:j L S ENb 3N hBBmL RoPHO BRHE.0 s MRo B8RV itkdle AtEFJH® aldut 50 degrees C to
connexi n sub-unit conposli tion. Some connexin pr ot el ns
ar e .howeve ' iyt i .
abca{c %0 c?egll:le%? o%.”}ﬁo%*ek’?ﬂ Qi %ﬁgi‘ézgtgoﬁ 1@%}2 B SarkiBd L&f fRdePhny suitable

str ntissue.
o Bop SR Bh Sl 150, FARAE i ARG Nt
15055, 1oF g, g&iglggﬁﬁéﬂ%%ggﬁ?ﬁ% '\s'gfaib}egépgléﬁilo:ﬁ‘%%ﬂdeabﬁ x SSC at

application. In one aspect of the jnvention, e
60cleetseti Eox Qe redingesy Fairawedy ﬁ%&ief%@mﬁ%g‘ﬁ‘:‘fgﬁ s ogr at 60

ol i gomers hi anot her aspect of the invention, the
degretsyrucl eot i des may be single or double stranded. In

certain non-limting exanples, antisense conpounds_are

t ar detetl” tmeaspeny fivingreeli suitehblofforathe slesieedi #pphiFatianorCells include

pre- mRNA nol ecul e, including exons, introns, nmRNA
cukfldtieans biokaryftixetis.exon or intron-exon junctions), the

5'-untransl ated region, and the 3'-untransl ated

I egimaB terhi “defic PlcQCLC QEFER TP 2Bt FEIA trhsltculd irgaorilek efodm degene, or a

targeted at separate connexin proteins nay be used in
pogﬁbe@idé%éda@d bF B oEcTRb R AR orh WR RNAr ee, four or nore

ifferent connexins may be targeted). For exanple,

ODNs targeted to connexin 45, and one or nore other

menbers of the connexin famly (such as connexin 43,

26, 30, 31.1, 37 and 43) can be used in conbi nation.

It is also contenplated that individual antisense

pol ynucl eoti des may be specific to a particul ar

connexin, or may target 1, 2373 or nore different

connexi ns. Specific polynucleotides will generally

target sequences in the connexin gene or nNRNA which

are not conserved between connexins, whereas

non- speci fi c polynucl eotides wll target conserved

sequences. Thus, in certain enbodi nents, antisense

o e o, oy S Y
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connexin 43, connexin 45, wherein said antisense

conpound i nhibits the expression of a human connexin
wEe@baes49in cells associated with the eye of sSeETIB2006/001961

patient. hi certain enbodi nents, the nucleic acid

MOHBE Uleif CREESRAndirelst © a qohmededtidaavatigsized or otherwise

nucl eobase sequence selected from SEQ ID NO 12-31
madlmitétﬁ efl 1irfp (€ SQEMENERcImsdnD potyhudlbdttledppd insaliddorof using

(corresponding to includes for exanple conplenents,

8 polMRICIeb @RS 16 Plofitc MBS pre MVAEN I RIIPHIOdtRdr biolEdical pystems, or
mu%ﬁm%%TPogﬁ&gnbodlngnts Qtghepcon'posnlons target two or

to a ep eg\tgcgg(greoﬁﬁicpﬁﬁﬁk gro?é'n?? %h(ﬁﬁedﬁ"w a r%hﬂiﬂantt ﬁﬁynucleo‘ude Thus, a

nman’ connexi n protei ns,
) er cert t c
r ec&F’Q mﬁ At P8 %’chéeog‘fl? goruct deeor@ &c@ its n'ﬁhcﬁﬂff*g?@cﬂgtﬁ%nl és}reﬁr% g’gﬁh‘i’&e

ref e%g %3&0' tl des tq?tctfpoé,? exgl %?F:r erSDOI\B% gl[éoﬁk @clelc acid

GGA GGA ATT GIT TCT GIC, SE
techoaBentes wpm@v@mgp@wwm@{%

3). An exanple of an antisense oli ucle |d .

selagdom ex iprpdpgidna s Altrmatieiidhean oe Hfg?ﬂ@ ‘%Tﬂa%c%’y RERSTating a
GAA CAA ATA (SEQ ID NO 4). Exenplary antisense

sequdnicg ooraptisit & Bsionofdonmexior Grenetshiteare npcraiyalbseonggieus to
CTC CTT GGT GCT CAA CC 3' (SEQID NO 5) and 5° CIG

eachVathell CBhWCTor ER@NATETpreBIcE meBEY roNOrmalg, el with|aay ypon-naturally
anti sense ol igonucl eotide to connexin 30 sel ected

occhitfblg Udetob is@hcorkgasclA AiSBolaAcEidesT GDBisingSEQeRts f@ived using
7) and 5 TTG TCC AGG TGA CTC CAA GG 3' (SEQ I D NO

anﬁ)syml@&e MHligdhiicl@vtiie SR0&ss. ol $igiang| eotredeblmant opsigpeptide is one
31.1 selected include 5° CGI CCG AGC CCA GAA AGA TGA

expr} edCEro'}n Qre%glgofn%tlﬂayn&)leotlae AGA GGC GCA CGT GAG ACA C
SEQ ID NGO 10); "and 5° TGA AGA CAA TGA AGA TGT T

3 (1§ EQ b NGt hgjs"t)call’J i9 a%elF bt DgtaiR ERREL B example, a cloning vector

ol i‘'go eoxynucleotldes sel ected fromthé follomnng
ences ar | Eor lated b binant
or 88\(/155‘1’?658@?}} at C%%lg%c éh %égfx?}% i‘%ss gﬁhteﬁggf Poca: mapiplated oy regorbinan
GCA AGA AGA ATTtGWT TCT GWC 3" (SEQ IDIWJ 1) 5 GTA
tecﬂ#@%&f’@ﬁ& ePR A MPFS'GTT TCT GTC 3 and (SEQ ID

E\IgEB?EI ES)SI’NEBUH g gny tIS% Sﬁey\'ﬂ@%@ lgA E?A%e ers 1n thg sequenced

ol i godeoxynuc| eoti des sel ect ed fron1 gaﬁlg " h
hun [eondniry SUerewcedneR g8 P{O&‘H?'%PP T8 &8y J‘mc 1ons wi
connexins 26, 37, 30, and 31.1: 5 TCC TGA GCA ATA
diffoADt @GroReian INTIRdiBe porectPReTano® )size SElCtiyNeharg S@éﬁcﬂw‘r R voltage
CTC CTT GGT GCT CAA CC 3" (connexin37) (SEQ ID NO
oalilg (EFBrAAGITHCEACT hiE BoFerds, and gre @Fm@ﬁ)wdnls?l)fff(@EquuEfa and at
NGO 6) 5 CTC AGA TAG TGG CCA GAA TGC 3' (connexi n30)
diffBE@tikdds biiev@opment BT GuTH@Glisk@Xe preaseT.CinGagenCiBeiture, connexins are
(connexi n30) (SEQ ID NGO 8)5' CGI CCG AGC CCA GAA AGA
moﬁ%n%iﬁll}cnﬁn&mmmg 3hdir hblet SRQVdightiE g, BX26is tHGANESE protein
GCA CGT GAG ACA C 3" (connexin3 1.1) (SEQ ID NO 10)
of 526 ﬁ@b‘ T GMealiGD AafusibeTwilen3connean NRKesnBdm 1JiffeiBiispecies are

11) Anti sense conpounds provi ded herein

coglg .%uﬁ%{"@%éﬁ thngmgétQQH berdatish ABOUIAs4Ged herein, therefore, it is
cl €ok

ses from about 8 to about 40 |inked
RUC ! {eQWhriants
to B GufETH e e RRY & pbEhEA e RS AGIRE LS W dpecied
typically about 30 nucl eobases. Antisense conpounds
conprising pol ynucl eoti des may be at | east about 40,
for exanple at |east about 60 or at |east about 80,
nucl eotides in I ength and up& o 100, 200, 300, 400,
500, 1000, 2000 or 3000 or nore nucleotides in |ength.
Sui tabl e anti sense conpounds

g sﬁ%e typically
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i nclude, for exanple, a 30 ner ODN. h certain
enbodi nents, anti sense conpounds are targeted to at

wo e@sti3@about 8 nucl eobases of a nucl eic acid nedERBOS/001961
encodi ng a connexi n having a nucl eobase sequence

thers&| @edned théio moRicilat Dreldrs 4r2-ddffereritn Bltuise For eaxpogliene rrefgrence to
the anti sense conpound is targeted to at | east about

“coﬂ-&xln&t » 2884 nod BAly hurhZn coahedie &% butad thetandldgouatorinesis tin each other
about 16, at |east about 18, at |east about 20, at

spe&@sa% nBRQUIhefRr the} ale QRS U31RDOSHNiRHy, rélfnad to la@ds humbotdonnexin

nucl eobases of a nucleic acid nol ecul e encoding a

43” é&%r}?%}eﬁlg] ﬂ)VfEQ Q&Iﬂl@gﬁcﬁi?)e%% Qr VBMHAE HE thab SpcRel e dhiid, @6 example,

e sl ze of the antisense conpounds

refqreélggt d L‘ ou & cog%ﬁéﬂ (ilg’e o :!1 e,srerg@rtg %ee]%letvgnt%ﬁl\ﬁﬁ%? védiant of human

and nuc ases of a nuclerc acid

nol.e encodi a hu
congedy %B’:‘?ésg Ve H?gr?g?ﬁ%“% ) %’agrg)ﬁlqbecfl Weenlggt and 100
nucl eobases, between ei ght and 50 nucl eobases, between
Cowpg¥dsand 40 nucl eobases, between 10 and 50
nucl eobases, between 12 and 50_nucl obases, betwe t
andCoepayndy deaasdsherei ikl 6f fon e B eratife  isBthEs e°§ Pheveiting o
between 18 and 50 nucl| eobases, between 20 and@?
variecofatitvadeesandisendidens. Psluding baongs limited aesdiovasatiieiafiangatory,
and 35 nucl eobases in length, and the |ike. Oher
newasibgisdnse \esmirn waoditian, asheell Wémnddﬁtamt b&hgporappyndsesre also
or larger is size, for exanple having nore than 100
usefll Gk pleias@stidahcdngrgitionsrntliis emsection withumrdical drylcagiend procedures,
without limtation antisense oligonucl eotides (CDN),
incRfrgS BN SLanitd, Wivgelied Pdrbfieg prodedmes) dnd mrganes fisswo trpllraplan‘tso Certain
ol i gonucl eoti des, RNAI nol ecul es or anal ogs thereof,

prefdrfRRABLGEY ISR riBd [RAdh 88 Tapdbly EhodubiNAg ﬂﬂhﬁ&ﬂhgﬁlemansport of
anal ogs thereof, DNAzynmes or anal ogs thereof, 5'-end

mo]éwfe?gﬁg W o%%lflcef"é"@ EdlodRMpSorambibaal. 0 Uhus b&{a&@ﬁn‘u -&énnexin

prOV| ereln the anti sense conpound may i ncl ude

the -
oS b AOCOSA SLERELSRB R s, a0, o an

nera

cong%%%élc%‘gfo‘g s peEte W%cgﬁaﬁﬁﬁ%*%ﬁc%%&wﬁm becal cptn
speC|f|caII rad t he RNA_st.rand of
anfidpe BRAPARY e%%mafeﬁ Ubdrteeatl SRy So@%r %Le%g faggeted t0
action of RNase ODNs can .i nhi bit tr {i
hempghagiels §%Célfl?>@nﬁ?r rRIFEISE @e%Qha? BI% "S5PY ‘htg 6‘%“’1“"“ in_the
pre-nmRNAs. ODNs and nodifications the eof hav?
excl@egb efosmadimprlecuds bRIAYCPB e Rl CYLAMRS? t‘fi‘{) An gtracel ular s Space or tissue.
transcription by the formation of triple helices,
Thsy dompottdairogdechiyerein may disestlbiop direasly etise eTupHeg B‘ﬁ’é{?eé‘cfeus or
synthesis and it is relatively straightforward to
bt N clDhsd @h @nhycelleljuepre aniibstem apfl bk nepslglation of transport of
expression via antisense base pairing. In certain
meSREsiom 4 Bl iphaspRosictsihespadeads kithinegho§copbdicegain chmpounds and
nmodi fied to increase their efficacy as target-specific
endR8itentsf@EhclhRekbnlg gene expression. These backbone
nodi ficati ons were devel oped to inprove the stability
of the QLN mht G c?’éh@n&eelfchﬁgra a&lired listibitipd akehe Pddsage (e.g.

nost W dely used nodification 1's one in which the
Y cB428) may be used in

w8301 bR AR 5 EPOVEIRE iR, pHEICAARED may

phosphorothloate ODN has been approved by the FDA, and

several other phosphorothioate anti sense ODNs are in

earlier stages of clinical trials for a variety of

cancers and inflammatory di s#ases. The nechani sns of

action of CDNs with respect to bl ocking gene function

vary dependi ng upon the backbone of the CDN (Branch,

A. D. Hepatol ogy 24, 1517-1529 (1996); Dias, N and

Stein, C. A M. Cancer Thor. 1,347-355 (2002);

Stein, CA. and Cohen, J. S.,
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Cancer Res. 48, 2659-2668 (1988); Zon, G Ann. N.Y.
Acad Sd., 616, 161-172 (1990). Netnegatively charged
W@DNs/1318ach as phosphodi esters and phor phor ot hPGEIB2806/001961
elicit RNAse Hnedi ated cl eavage of the target nmRNA
embOtinenishchdionmtion dCompaniothet medulatethe peassageefmlecufrsiyeush
H, because of their lack of charge or the type of
gap @ictidn drodofBskinhdnticiahgel taeeralgetprdiited ic aartibdarcimbodinfentsde.as those
steric hindrance ODNs. Popul arly used nenbers of this
that! @bdiBfte FOPRsdeP G Ufietediies FUM tHROSoplaskd o4 loyll $nto an extracellular
2"70-aIIyIs, 'ocked nucl ei c acids and peptlde nucl ei ¢
spacae?.' Q3cH Emnds-rﬁ%s BioGEMNE (6P Phsiile® 6K mBRLuled thgough a gap junction or
t ansfat!on, nucl’ear-cytopl asm ¢ transport and
con%éx%? 21%1%&&18’[}161 R Fﬂ&ﬁ{ %{ﬁjﬁh&iotn' @RobnE YbRckihg) the transport of
anot her -aspect, modu atlg of the conneXin expression
mofﬁgl?igslcﬁfsghthiag?ﬁxg%tfofns riRoay g@rﬁpou&lp Wdr?%,s E&r&aﬁﬁ%, proteins and

( S enzynes, even | t e_ COerl ete
pol&%ﬁ%&ééwﬁqy@%ﬁ%%é?%@ Oa;rrlpgn%lh g}/ %réi'tc gﬁpg%ﬁg éﬁdwﬁlteﬁ ﬁ{a&,vfoi‘ ¥xample

extraordinary specifjcity, there accel er at | the
blogpbfHEBLE SISO 4 EPgineten P gREnG I pholS b Ppats Fora
of magni tude. Ribozynmes bind to RNA th gh t.son.- ..
listigg jof Ronkngap J st bR 36 forreyamgelg Exens. Az %&WW- Biochem.
catal ysing the hydrolysis of the phosphodi ester
Sodp Bl Ae606The226e. several different classes of
ri bozymes, with the ' hamerhead' ribozynme being the
Peptiktandipdbipgptideudneekin Aehibitags name i nplies, the
hanmer head ri bozynme fornms a uni que secondary structure
wheBinbivip hiaddiase thetudingtpeptidas, peptideRiametidh enttbadias, potikedy fipgments,
i nportant residues wthin the ribozyne are flanked by
and @E GRS, A0 QK ModukRaE R funchiats ahd Aakichdveels andgdp junction
RNA cl eavage site. Cl eavage by a ribozyne requires
in géﬁ’a% hbodiRfRts. SEﬁq'ain% ORI E6EIUE, fanexdngplé)l Monoclonal antibodies,
ependent on target structure and accessibility.
-1 9cali zi:00 .2kl 00 ¥ ih@r BetexBPeMFbB) Babeand Fv
po@@ﬁ‘&%&%ﬁ%ﬁ’ taﬂggdlﬁeﬁ% In‘gycgﬁ?lgcg{%on Si % s gr ea(t I ?}
i ncr.ea heir .sif.engi iof P& iR B ReAules such
oS REs S Lyl ALEA0 oL P, B g Oy SRR
nt hesi zed qr can be transcyi . clL.Qr, :
os B ATRG T0 HECBBRC PGS B SR CEP LGS domains, all o
withincells. T ability of R ser ) .
deigiba g T QAZORTHE o ibirber g b PR Be PP, 2092 pesgmbinant
roup | intron of Tetrahynena fher hila and the RNA _ .
a0 g ARG BETIRCHLE G PGB O MO E R QP QAT (e
enzynes, RNA-nedi ated catal ysis has been found .
theg povivinarfer mplachle; pencelly frefepsed & ayamFRiARe) fhat prkssHenget with a
yeast, fungal and plant mtochondria (as well_ as . o
particliler egibady ei othémijhding mokeaded Thesgriinding ogingnigcluding antibodies,
virusoid RNAs, hepatitis delta virus and a satellite
anfRWAly ffrag eiNg,Land ssp amamay &s shimerrit oc humalrized, or Rithsowigermade to be less
occur naturally, but can also be artificially
im@REbRaR Bahé Qibj@X s @h6ihaheyadtd 1o e géminierad, aapewiyfiecsynthesized,
sequences in cis (on the sanme nucleic acid strand) or
prodiREBrebSn MRV pRodukt thieRisesioAUbk&ies. AgY Bihdinh@wlecule known in
bi ochem cal activities are being devel oped using in
A | | F A% Wahbse 3srcREARQREIN BndA@Wescribed in
th?l 82&%2(%%%%?§1§ﬁ§?g§g%§gn substrates other than RNA.
The group | intron of T. thernophila was the first
ci s-cleaving ribozyne to be converted into a
trans-reacting form which we refer to as an
intron/ribozyme, making it u4kful both in genomc
research and as a possible therapeutic. In the
trans-splicing reaction, a defective exon of a
targeted nmRNA can be exchanged for a correct exon that
is covalently attached to the intron/ribozyme. This
occurs via a splicing reaction in which the exon

T N a
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been used to trans-splice wld-type sequences into
sickle cell globin transcripts and nutant p53
W e@essudpt s and repl ace the expanded tri pl et SPCHIB20&6/001961
3"-UTR of protein kinase transcripts in a nyotonic .
greathy Sibtaid b yheadrl. eSee. Haflow, Endiod Laesn LG "daitibodipendel gboratory Manual,
found in organisnms throughout nature. This enzynme has
ColR¥Wriaf dieh® Diborare, Poldt SpringcBapon &MY s 3¢ (EMHE). ngcupanted by
the organismfromwhich it is isolated. The RNA
refefeRSPRAEAL Hot exBntphe biEdRierdteihs Mclndd hotanty dBtibodi¢suand the like, but
subtilis enzynmes can act as a site-specific cleavage
a i epddliddsn@r Rk itihd &LEMhe@e ok ahslecules (for
alsosgﬁ%%inlgc%p%ﬁls’?gg%ﬂ%i : ?E“r%s’ St udi es ofgt hgﬂhsubst rate
requir t i It 132 SxiRaNénichannel, or
R Dbk D e E g e

rg&gnble 2 2egnent of a transfer RNA nolecule. This
assOfAfI AR IEhn "be ni mi cked by uni quely desi gned

| NAs, which pal h a6l . et
o o RO RIS P s

_ cleavage both in the tes ube.and in cells, Jt

bindipg @pe@%éwa @H%slﬁlrﬂﬁ] si%nf% e}\glmtiys%h%’i@m@genﬁ‘&% é%f‘ Id@aor]; %g%w than or
covalently joined to the RNAse P RNA, thereby

equfll t6@6&ItNY" MAE L&ty MR @R kyual @ dbbat roaiMrés gridt thdn or eqlllal to about
interest. Investigators have taken advantage of this .
roperty jn the gesi SNt NOSy o GhhnRBbikt 107 M-1

oach e bl 5 o FL AL, MIERER, ey it
site-specific cleavage of the target for. targetec

are isnikdblsi, Suchras @fimidnsPape ip €5 espiamihak Bt ggd%g bl 1%, about
cytonegaloviru§2in cell culture. A nunber of snal

10'bhatlt spatbegerd ¢ MRNAs A(fiitiesi aisbindiag girdteing aRMedingtel the present
virusoids), a transcript froma N crassa

invBtoRCHAN8E i BddiNtdnarel hirndordvegticanl mehnibepatfort esmple those
delta virus undergo a self-cleavage reaction in vitro

desellod}s SRASRRES f 1WA Ny IDA s&%tbems require
neutral pH an 2+. The sel f-cl eavage reaction is an

intggral .part of. 5 he iV byrides! e hétfong 208 HRAMIhaMels are
1?%)8 @ é@}ll:.;l{or? (el_%, FhimBi ?%/ﬂgﬁdesgvi n%hg Rﬁl al J

of T epl Lon. ese se : NAs can b
oreB R AP LT R OPE v AP LI RCRARORE Ve ol 4
s fﬁr}a&t 4&%2%{@%5 %{-%??%?f&—! 395%-?{%5@’?1 %%%?%:’E&&&%ﬁ”*’&&tm s
Biasbrrscbore e R0 cH BobraDe VERE by el e Rt 177 = 18

has been given to one group of this self-cleavage
(2M@dpmi n. The hanmer head ri bozynme is conposed of 30
nucl eoti des. The sinplicity of the hanmerhead .
cat Byyising ddtanehitainddagomasiéropathyapletspifihas begroprerospd thaha connexin
design of trans-acting ribozynes. Using Watson-Crick
coltatne fqumittahsngmbirdve-shamimgrrhgons an hoe yist edme-colulerdgongn&gul DL. J
to cleave any target RNA. The requirenents at the _
CHl BaVgel Bi138 (2995).r Theapdsitiehivg oF tip fiest amchsbcondrextradellylapregions of
UH sequence notif (where His U C or A) can be
cobugel 80t rther SREAAE Al B thet@pdried Grodaetidi- aflagtipagile rmtibddjes used
initially identified in the negative strand of the
for DGR RodaliHBSRH O 1RARlespoh8inEN¥pitogRa%n Qﬁﬁ@idpﬁmﬂﬁ@ni.he}oodenough
hal rpin" or "paperclip.” The hairpin ribozymes cl eave
R bheh.8%17- e epes} 12l 799 £396N 9929'S
D B B S e B R el e T sss
engi neered versions of this catalytic notif also
cl eave and turn overnultiple copies of a variety of
targets in trans. Substrate 4lequirenents for the
hai rpin include a GUC, with cl eavage occurring
i mredi ately upstream of the G The hairpin ribozyne
al so catalyzes a ligation reaction, although it is
nore frequently used for cleavage reactions. There
have been nunerous applications of both hanmmer head and

L )
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be engineered to cleave any target by nodifying the

arns that base pair with right target. Ranenzani et a
waletwwonsusat ed that this hanmerhead ri bozynme nop@T/1B28€6/001961

potential therapeutic applications in a study in which

t h@he ext@Selfulat domaik of afphihennehtrnkituiedrbydvoadiagént gelise‘dock”

expression and replication using cells engineered to
wittE¥Rh &9ifer 30 f&H borhblemkap HiReA e elidnaéle n Reagentsuthat( inkexfpregaigh the

ribozyme (Ranezani A et al., Frontiers in Bioscience

intetarGons 20F 8% dxadQ2kr dbRaBb Q¥ill Smpais ReB-to-célD Gbthidtiicationf Short
the connexi n expression involves the use of catalytic

i Obf onhéki rted
pepyd _pe 50?'%%%% é:gg vll'lc_ne gl@&#& t%\l%gtg %B%gil/c?pbee nd e\llrgl %egiz fjepo )
as 11%1):,51?1#53? qﬁ%‘ér&&ﬂ?\%@a@%gﬁa&o@? B‘&Rax*%@% EDRs SN Z0TR £ ﬁﬁfb‘? Whng Cell

erent catalytic notifs, w

Molidi ! i%? g?ée df:&g-ﬂ.\é?ﬁg%@bﬁgxﬁgﬁ%;&l g?igtgéeg%g E&@Y@%)?Si%%ellbcleﬂ (fhannel
for%@gﬁiéélcg%@&?q%pg%ﬁqat | &?@\4\?%%{) ?napaﬁéet% ﬁﬁﬁsag&lﬁ)els gﬂ% been

hanmmer head and hai rpin ribozynes, resulting jn, 2;
rep@tedc yRahl &, shakphiar/es difd: 18 léd\(ﬁ? I .%e’@oé‘gvgé}@ 9 Seplp K-H-
target nmRNAs results in their destruction and the
sunDMAZYdTEENe eftheseacsaliel dieadbysioh| long Cell Mo Py ele 79 1619 — L622
Catal ytic DNAs are relatively inexpensive to _ )
(2089 Nt The si&lelatiordofhimwachgoet fnatical iyt thespheoireipr pea tyropie) raidue has
them useful substitutes for either antisense DNA or
beeh rdRANTBSTenSa e HA{USIOP/DEAE2NTBe BhehiDigarfwhish de netednpompass the
cul ture have been published including the inhibition
antQdon¥&h fRdMhdR AAH BemsRPuaMded pereiment i on of
angi ogenesi s, and inhibition of expression of the
be rl{n%m)thérl%bé&ﬂ alah 8RS STk BlcompaimGhRbtist apegtidecbmpniing an amino
nmyel ogenous | eukemni a. Catal yti ¢ DNAs can be delivered
acif é%&g&%%h& ofitfe t8 YrafkdEndeanR 36k e, MO EH Ui §chftaQcohiiexin (e.g.
order to op§1n1z% systemc delivery in the absence of
a carri I t har--aspect..:af -84 Btih @8mpound
cogdged 261 Tn 35 PR TEoREFT e rRE A bl OkRGLA G6inp
i nyol ves t.he use.of oligonucl ' ' nprphol |
conanagn drertts stviige ol Faf SepOEe QRRREIE Y of o
U S Pat. No. 5,034, 50 I n_anot her,. aspegt of :
transHpAgYPEang fegiqgnd aafﬁ?‘i‘eg‘gh e 1B s?f%ﬁhe 88??6&555&%&9&'6‘2&%’““ compound
~chemically nodified in order to enhagce Bhe%r 00 acids of
is ¢ peptide hies AMoARie Peid seavengsdhat SEMBHESER O 1f &0 SPHERg AIYRO @
cell entry. For exanple, mxed backbgne . .
SEQ Iy, @ oeptishaynB@Es aminsaci srangice dtphespreisgs 8 to 15 contiguous
phosphot hi oat e ol i godeoxynucl eoti des and appropri ately,
amcaarély of SHAEM NOWR, erodiepiidshaginggo @@@’)@y&@fd sequence that comprises 11
ol i gori bonucl eotides may be used. MBOs have segnents )
to 0f cphipaphanthdhddd f JHKAYEs62an0that dnarodesgtseane dirgsted to an anti-
ot her nodified oligonucl eotides, such as
conkydoptposiinaadst e peptids daphe manhidateid sequence that comprises at least 5,
phosphor odi t hi oates, N3' P5' - phosphoram dat es and
6, 9! i@pﬁb,bﬂn yg! 18014, A8, 14)0S pioviohii@Rhesnmbdcidhef SEQDMH0O:62. In
"al Kyl "anal ogs and 2° - O net hyl ri bonucl eoti de
celtRh %{ngﬂéQﬂo&ﬁ%%&ds%b\ﬁﬁbdq{e?eiﬂQcHe ERRHCEulAdmARS Yof connexin 45

resistant to nucl eases or
2 - Cal.kyl ol ! ' - | J ROA62 are used
cofiepnt i s e Lo AR P EL FRHLAF IS Thond B TR SR IR
portion of the nucleoside is normally a heterocyclic
base. The two nost common cl asses of such heterocyclic
bases are the purines and the pyrimdines. Nucl eotides
are nucl eosi des that further4d nclude a phosphate group
covalently |linked to the sugar portion of the
nucl eosi de. For those nucl eosides that include a
pent of ur anosyl sugar, the phosphate group can be
linked to either the 2', 3 or 5 hydroxyl noiety of
the sugar. In form ng oligonucl eotides, the phosphate

S e
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conmpound. In turn the respective ends of this linear
pol ynmeric structure can be further joined to forma
W@ ReoeB4ar4 structure, however, open |inear struPCTIB2906/001961

are generally preferred. Wthin the oligonucleotide

to dé/elopahdlpaticilireeptideshaneesg r Bupscetria nep sqribed herejnghpve an
to as form ng theinternucl eosi de backbone of the

amirf dcﬁi%{\é&fén@@&drﬁ%@ponﬂfﬁg 16 cerregionsi at pagdons 6ty d AR-23% o PHQ 1D
and is a3 to b5 phosphodiester |inkage. The

NO: 3! | BRNSBiERHW Astshays af uirionacichécquénoy édeniicah tartapse portions of
i ncl ude ol i gonucl eoti des contai ni ng nodi fi ed backbones

SE Re-eDakdi &Jgsér%ﬁé REGHERE Efinbdsnka0&Smade such that the peptides
I gonucl eoti des having nodifi ed backbones incl ude

retaitg nl’bog, ni;]% haki :({Ta%\ﬂctﬁnﬂh%ﬁpﬁp b $he@4sQUTk | dRsdrBBd aetb@tlieotherwise

se t 0 not have a phosphorus atomin the
backpone. -In_ the co 1 hi s .dnyentian, i br8&in other
ot i e dpitsbenBRLbEG pid el QSR oL AR colld pdtn
their internycl eoside backhone ] ' i
tham 5 53trBS o PO (s PR O SE D SUiE AROEb R idine o
nmodi fied ol igonucl eotide backbones useful in this
positipreeAft 1o omd 18 229c| ude, for exanpl e, phosphor ot hi oat es,
chiral phosphorothi oates, phosphoraqdithi.oates,.. .
phds pher anibed inzants, ths gntireengyin ﬁﬂ@%}?ﬁﬁ%@%ﬁé p &eBtiflg cpprising an
and ot her al kyl phosphonates includi ng 3' -alky%ene .
amiphase bomertce somesgortig tala e GrinaaembARSISHOR §f & gonnexin 43.
phosphor am dat es including 3'-am no phosphoram date |, i
In @ndinasmbudihdog, pho spthormaekid aoepound is a peptide having an amino acid
t hi onophosphor am dat es, thi onoal kyl phosphonat es, ) .
seqlidAtOMmaBtdmpPriveos phalt cantgtcas spinaredids of SFQIRONPIHAL @ geptide having
havi ng normal 3'-5'" linkages, 2'-5" I|inked anal ogs of
an 4186 Soid AElech AR cdRpHisBOS toMsasohighopoiminb tyidswhis¥EQ HD NEk63, or 2
adj acent pairs of nucleoside units are linked 3'-5 to
pepﬁ'de' l?ff%(vilfg arfarmilo ab s'é(']ue%ée th}i‘@&dn_ﬁﬁ#ﬁessﬁﬂ tts,13 reontighosabrhino acids of
and free acid fornms are also included. In one aspect,
NN nt i befed Qh i MORUEARDRL tdibound that is a
SE%&?QEQ%%S ?Eg{%gggwggﬁ%ﬁgﬁﬂg%hgq%hosphorus até%?
.herei.n. have bagc r s§iar fo,qhain 13, 14,
S R o A R et s
het eroat om and. al kyl or cycl | o ucl.eQsl i in
15+ ké?ge‘g , > 0rF° W@O‘B%/a Bre’s o&?ggﬁayjn %(Z”t% g'r oigt g%lblg %glr comnex
het erocyclic ipterpucleoside |in es. T incl :
conmiSES KR PGB HOITRIS (RIS POToTRTTCTE AR i acids a
the sugar portion of a nucl|easide); .siloxane . .
posiink @6’?7ésqndsld|8f208 of SEQW RN é%aaﬁ?j@ﬁ‘ﬁf’dﬁ%‘ﬁ%gﬁﬁ’ figylar peptide
formacetyl and thioformacetyl backbonegs; t hyl ene di
sequencencBiug) cextiel PEpiidsfdgscriecblasi¢in BaYeIAH GHEYC acgff jedffice corresponding
cont ai ni ng backbones; sul famate backbones; .
to e tdwjdns nepasitivos A6 met HiBHWSER SERAD! Nobeik Kbsrigatides need not have
sul fonate and sul f onam de backbones; am de backbones; ]
an amchockideequehavidagicat tx dosé\bor@pnsSf &R IDHPO compasheneervative amino
parts. In one aspect, it is contenplated that o
aciflch8RBdifh e 8¢ hidee NicHlat €f, pepiides réthie bindgmyractivity ertanctional activity
i nternucl eoside |inkage, i. e. the backbone of the
in FHAGEE! i Q& iBeRInERiHE JHRPhBE REbwW fnfiherv eln ogite upbodiifibgs, peptide
ase units are maintained for hybridization with an
appropriate nucleic acid target conpound. One such
ol i gomeri c conpound, an oligonucleotide mnetic that
has been shown to have excellent hybridi zation
properties, is referred to as a peptide nucleic acid
(PNA). In PNA conpounds, the sugar-backbone of an
ol i gonucl eotide is replaced 48 th an am de cont ai ni ng
backbone, in particular an am noethyl gl yci ne backbone.
The nucl eobases are retained and are bound directly or
indirectly to aza nitrogen atonms of the am de portion
of the backbone. Further teaching of PNA conpounds can
be found in N elsen et al. (Science, 254, 1497-1500

o, g,
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wi th heteroat om backbones, and in particular --CH2

-NH-0-CH2 --, --CH-2 N(CH)3 --O- CH-2 [known as a
woreaohgbane (net hyli mi no) or MM backbone], -- QGM2I/1B2006/001961
~O-N(CH3) ~CH2 - ,~CH2 N(CH3)--N(CH3)--CH2 - and

target CxgN{rCHIhe-EdriRexin Q@em o{hwhtéarethn extmaselhgar demains (e.g. the portions of
phosphodi ester backbone is represented as

SEQ IDNOB3 16t cokiekbondihg ar msitiond IR awddds-209)- yet anot her
aspect, oligonucl eotides having norpholino and am de
bagkbens Sdntluatkius embadimentk,Sthe antitanpkiatpeptides wompiitetrequences
aspect, it is contenplated that the nodified

corr@p%&?ﬂ%’tﬁ Hdﬂ%? tHERY e xEracH 1alaNd SfkinsOn itH@heervative amino acid
ted sugar noieties. For exanple,

sub%(ﬁtﬁlti%ggéh%% Zl%{t P%ﬁﬁe&ﬁ%ﬂcﬁb&ﬂy ‘a&ﬁ/’e%fntllcbﬁaelfdl?;doﬁiﬁoﬁlﬁls atExemplary

conqﬁgvg%lﬁ%//% 0 ac\:lﬁ ¥Lllbst1t9ﬁ?1hs§n%?c%;ffn’[@4m§§ su@?ut@fon oPanofffolar amino

erel and al kynyl "may
bstit ut ed t | or
el Wl S R LA S

aron@wipp ci%mcac%@? d?%gwﬁéﬁ\ﬁi-ﬁ&‘? gqgl(a%%iiﬂhatic amino

ON[ (CH2 12 \Mmrer1andrnarefrom].t bout .. .
acid) the swpﬂﬁl)éttwp roéﬁeppiaé amio; aginuicd) @ty B%I%Ig}m% g 8‘%8%‘“0“ of
of the following at the 2" position: o dO.lq

an gidiy mineudsit Withpreathdr ggidic nirg(acidgfhg éP‘}ﬂtlt“tlaP 8f Fé;ham amino acid
O al karyl or Oaral kyl, SH, SCH3, OCN, C, Br, CN,
witlCRithePBESe aBEOHSId, SOR tHeHBbstioNop of Tionizghle aqupo acid with another
het er ocycl oal kyl, heterocycl oal karyl, am noal kyl am no,
ionR6B1y @hiay lagidi no, subst i t ut ed silyl, an RNA cl eaving
group, a reporter group, an intercalator, a group for
| MERMip ey ﬁéﬁﬁdé@hﬁgmml@bm&kirm3m®mm|bebw0f1 Table 1. M1, 2, 3 and
ol i gonucl eotide, or a group for inproving the

4 12035 RGO QY AT EmPIBIRABE febRBs 6ff thebn@b:ig9h piotetrotessbetivedyn B2 refer
ot her substituents having sim/lar properties. A

to t?éﬁfs%r%_@oo@lzk&dcglmlérQ&ﬂs %Eé&@@@ly 2' - met hoxyet hoxy

OCH, al'so known as

im A‘g)?e{ I}’%gé&' tc ?%lluini(gtrg g&m%mm.ﬁf\@ﬁﬁlhﬁnﬁtan@ﬁ (cxml V.

an al koxyal koxy
9 Clher Miedification includes (SEQ ID NO:32)
LLI ]ﬁgthylag&nooxyethoxy, i.e., a Q(CH2)2 ON(CH3)(SEQIDNO:33)
SL§MWW# pxrpcs@g kpown as 2' - DMACE, and (SEQ ID NO:34)
vpekrsdprEeirhy| ame no- et hoxyet hoxy (2'-DVAECE), i.e. SE NO:35)
SRIGHRTFHO- - CH2E2RQM@H2) 2. It is further contenpl ated DNO3®

LGTﬁﬁﬂﬁW@PFQcaﬁﬂé may i nclude 2'-methoxy (2'~O - ngﬁggg

QSFR rop 1y (2' ~OCH2 CH2 CH2 NH2) and 2'-fl uor @gQ pNO:39)
SHV |n1l qr nodi fications may al so be made at (sSEQIDNO:40)

er p03|t|ons on the oligonucleotide, particularly
the 3" position of the sugar on the 3' term na
Tably 2l elided @ddifionaNeximphary doinfdsétpeptidey ausescih etibitiegshearichanied or gap
5" position of 5 termnal nucleotide.
jurlibd) ARMEINE Okl 6188 HBbdRlBR, bakavaligamin xi kmgsuah ngge to the
cycl obutyl noieties in place of the pentof uranosyl

Al abgtier aspect, it is contenplated that the
pq%ﬁggéhj%ﬁgotldes may al so i nclude nucl eobase (often

- i donatizong4s
JO Baleph e b Mo R ClaRFcclRRT Coluolof 330543
Condd@f Ur al {ocdibic| eobaggsandB&hdacle t he purine bases adeni ne

(A) and guanine (G, and the pyrimdine bases thym ne

(T), cytosine (C and uracil (U. Mdified nucl eobases

i ncl ude ot her synthetic and natural nucl eobases such

as 5-net hyl cytosine (5-me-C 4 nbc), 5-hydroxynet hyl

cyt osi ne, xanthi ne, hypoxant hi ne, 2-am ncadeni ne,

6- net hyl andot her al kyl derivatives of adeni ne and

guani ne, 2-propyl and other alkyl derivatives of

adeni ne and guani ne, 2-thiouracil, 2-thiothyraine and

2 thlocyt03|ne 5 halouraC|I and cyt03|ne 5- propynyl

. ~ o .
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35

40

45

and guani nes, 5-halo particularly 5-brono,
5-trifluoronethyl and other 5-substituted uracils and
w@yitessnes, 7-nethyl guani ne and 7- et hyl adeni nBCT/IB2006/001961
8- azaguani ne and 8-azaadeni ne, 7- deazaguani ne and
7- deazaadeni ne and_3- deazaguani ne - nj
Cx32Fyr t herElnucl3&dbagess F&%&:%"@F“?Xé%@%ﬁ@ﬁ‘qﬁ g%g }g N ig
Cx32pat | 1 3, d87°8 'ﬁq vdi sclosed in the Conci Sggg D NoO: 43)
ggﬁimycl edi g, 0 REp9Gi ence And Engi neering, [SEQeSNO:44)
Cx3858- 85%5( 1990Q). 153 IKi P8GR EENTVDCFVERRTERW | ey & Sons, (SEQID NO:45)
cad hose disscl osedr7lykcEmmpichish et al (Angewandt e ChefREQ ID NO: 46)
cx3d nt er nat2 onal77-BgiVDCBYSRPBEKT 613- 722 (1991)), and t h§8dP NO:47)
di scl osed by Sanghvi, Y. S., Chapter 15, Antisens )
Cx3Resear ¢l ands p&cégéF VR 289- 302, Crooke,%éQfDNq4&
Cx32, 1 5Py nggéf ( (SPQID NO: 49)
Cx3 nd Lebileu’ %;59 KSSF L%\fI' S 1993) Certain of (SEQ ID NO: 50)
Cx3§ hese ngicl eoRas@sspdirecRafyl cul arly useful for  (SEQIDNO:5I)
I ncreasing the binding affinity of the oligoneric
Cx3POAPOUNEts. Thess skerdkrde 5-substituted pyrim di ne$SEQED NO:52)
azapyri m di n8s2&nd N-2, N-6 and O 6 substituted SEQ ID NO: 53)
Cx4pur i nesEl i nct4dli NG YPKEHRFOSr opyl adeni ne, 5- &ESH)NGS@
Cx4hr opy ny Ftr aci-2 8 B2 8pyny | cyt osi ne. '
Cﬁ§-nethygpyto?£gpl §¥'EM§}OHS have been shown t o0 (SEQID NO: 55)
cm&z ncreasg, NUC|8h& FABT kopust abi ity by 0. 6-1. 2 (§€QID NO: 56)
Sanghvi, Y. S., Crooke, S. T. and Lebleu, B., eds.,
cx4Ant i sense RasesscisayidrckBpPERIM | ons, CRC Press, Bd8#RIDNO:57)
Rat on, pages 276-278 (1993 and are presently i
Cx4pr ef err 8H ba@%msd%§FW§ﬂ¥$b , even nore particulaﬁigpn)Noég)
e cof noial e ey gt i sugar oD 2
Cx4hodi fi cati ons S P anot Rer aspect, it is contenpl ated

Tabgjﬂgh%og@% #® %ltlfakéimak RRpLfor LdMGe:Gh EARRYSdRRES il drélsell wedevelop
y I'rnking to the oligonucleotide one or nore

| . . L i t Al ne ereof,
pepglg?I ﬁbljlb%?rs g(lgsgxilclg)egjhg@% %R %Htla% aﬁfﬂ gl;%oﬁl@d fnhl%bﬁ%, & \# ﬁagm nts thereof,

ribution of ‘ce upt ake of the
ol i gonucl eot.i

. Such noieties.inc . a limiti
o] s BB R PP PTGy B "ol sy, S pRAL nonming
(Letsinger, et al, Proc. tl. Acad. i . .
e B SPBPsINE oP AROb O RN g Gt sbout 13 amino
Bi oorg. Med. Chem Lett. 4, 1053-1059 (1994)). a . .
cortighieye mino, acils geids pfdthg petides inithisy &?‘ﬁ? ol P%%Hﬁ aﬁ%‘?ﬂaﬁ of ghejpvention.
Ann. N.Y. Acad. Sci. 660, 306-309; Mnoharan et. al,
In Bhaompofit@a) conpertivepmine apidichanges 1o giade ’907%6 PERylglsy §r fragments
t hi ochol esterol (Oberhauser et al, Nucl. Acids Res.
theRQf. SR3B&RBo C198BYans R 4wt V Fhmsic! Lups &elh Mad _Péys,zol 279: 1.623-L630
dodecandi ol or undecyl residues (Sai son-Behnoaras et
(ymb) EMBO J. 10, 1111-1118 (1991); Kabanov et al, FEBS
Lett. 259, 327-330 (1990); Svinarchuk et al, Biochime
75, 49-54 (1993)), a phospholipid, e.g.,
di - hexadecyl -rac-gl ycerol or triethyl anmoni um
|, 2-di - 0- hexadecyl -rac- gl ycer o- 3- H phosphonat e
(Manoharan et al, Tetrahedron Lett. 36, 3651-3654
(1995); Shea et al, Nucl. Acids Res.. 18, 3777-3783
(1990)), a polyam ne or a polyethylene glycol chain
(Manoharan et al, Nucl eosides & Nucl eoti des 14,
969-973 (1995)), or adamantane acetic acid (Manoharan
et al, Tetrahedron Lett. 36, 3651-3654 (1995)), a
pal mtyl noiety (Mshra et al, Biochim Biophys. Acta
1264, 229-237 (1995)), or an octadecyl am ne or
hexyl am no- car bonyl - oxychol esterol noiety (Crooke a/.,
J. Pharmacol. Exp. Ther. 277, 923-937 (1996)). Also
contenpl ated are the use of oligonucl eotides which are
chinmeric oligonucl eotides. "&hineric" oligonucl eotides
or "chimeras," in the context of this invention, are
ol i gonucl eoti des which contain two or nore chemcally
di stinct regions, each nade up of at |east one
nucl eoti de. These ol igonucleotides typically contain
at | east one region wherein the oligonucleotide is

I L
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nucl eic acid. An additional region of the
ol i gonucl eoti de nay serve as a substrate for enzynes
w@e apabhsaInf cl eaving RNA: DNA or RNA: RNA hybr i dBCT/B32006np1961
of exanple, RNase His a cellular endonucl ease which
cl eavesbit Be ERfAcetlutazdabps foramriahicdmexid fpniy members
Activation of RNase H, therefore, results in cI eavage
1 of the RNA target, thereby greatly enhanci n . €8)
nucxgf i ci ency of ant F%‘@’ﬁ%@APW?NBWPP S‘FDHél p 5% ToRe:
Dol

B 1 69)
il:g}@loeg\é?ge of the Rﬂﬂvwﬁgﬁ"% ﬁ%

t@No: 70)
huc el ect r opho E\VRJWP fhenktord @ﬁ\ﬁéﬁﬁﬁhlsﬂﬁog‘ﬁ@t 0: 71)
rucyc] ei ¢ acidhybridiza IBH%BF SeREUREFIROMIET {10 ﬂTt\Io: 72)
nucdddl S RNAse H-nedi aéwrpedsesnageoratndviendridrstierr geduoi s NO: 73)
nuceSti nct  from t he sisepefsoridiozyPEEBIVETD@RFEBHER NUHeiT NO: 74)
nucaGi ds. Exanpl es oEsGieDEEDFECNDARGOPNYEY B PIFEER | ﬁ%ﬂQuHQe NO: 75)
nuchut1are not |i nit 8EVICBEQEGEYIAE %PGGM{VﬁYW?FE‘WHPlﬁ Q1D NO: 73)
nucgisst i nct regi ons &PAC PR BHETORRSFRCY HI% ﬂaNof ;8;
huCx4dgi on f | anked by EPW@ F%@FE\F gﬁ;céngAFP Y V1D NO; 79)
Eﬁg’é"t%uf’val ent to eac @E%AD P%Eblxﬂ)‘a:n A'%QfBHtI e (&P 1p MAo: 80)
nuck]f erred exanpl eGEQ YRR RIred fecR A@Mke%qumlmz 81)
fich a central portion (the "gap") of the

ol i gonucl eoti de serves as a substrate for RNase H and

is preferably conposed of 2 deoxynucleotides mhile
E2 the flanking portions (the 5 and 3

nucperdi fi ed to hadev W%RGEFMQ&FYSCH%%WWPCEW %E%: ﬁan o o

huC ecul e but almév CEHIE e eaSa act ity ¥ xo. ZZ;
iﬁ(c: &°d. fluoro- lﬁépﬁzg@ ;i gﬁ% a‘%g (SEQ ID NO: 85)
nuCx qerl c oli gorw ?@P%&H&%cpkiﬁbfﬁﬂpémt @S8E ID NO: 86)

nodi fi cat |MQ{}]15!LQ@PC$Y hersugaiyrdotitvooRysratsxo i(9ed udevo: 87)

%?;

izg‘;lhé gonucl eosi des or ticwgaruetmeeiictesvoaFrtSRPTRKE f(SE ID NO: 88)
nude@ckbones, e.g., W tmqwen@wm\s:QMPO@h@@GH‘CﬂRBTWodﬁéQ NO: 89)
nucg)o and phosphod|GeIsItY§IﬁFC(FPAEKK@CTBWBY)‘WQYY%RHP es(SB‘? D Noj 92;
hudsed h regi ons of LNV RHT SEEAY S IRRRAPROIE " e .

huGxht mer as i ncl udé2SPEHHTEY ngg%[i i b, e (@SE I%SNO: o)
iﬁgxﬁ%ﬁs‘ mers, " tha'IIJ E%m sy dpgﬁﬁ\rc%éR THMO (SEQ ID NO: 94)

hu %tl nct regl ongqdyi farb F%&@QPC@I&M%%R@&E@ WisBg®ryo: 95)
"fig 5 portion of the oligonucleotide serves as a

> Z%?B%%%@%ﬁé%ﬁ\g%g?ymﬁ%@fg%gt ﬁgé)%{ Qgtlwofefetsi%gér@igglﬁ &if@famino acids
e SRR 0D RSP s, o

support nucl ease act|V|t

st et AL ED R S LADT S8 orghe OpLoERedhe fomaie
embodi nent, the ollgonucleotldes of thgﬁg ent .. d to
Tahly d mroades dbnexiapellilap dompia TR sGPREHY farg! I Ve are use
OCH3) nodification on the sugr noi ety of at eas%

develipl peptitiel anhibitorss desouhietli esain ol aRePBe g HFRKdEd 10 able 4, and
increase both affinity of the oligonucleotide for its

frapegethe@ot] austdempeptidesilsbitneio coftain hen-binjtige subpdipeitg eln other
According to the invention, one, a plurality, or al

noflindith} sibeliaRhisgeptdus unmpx&‘»smg‘ frérh ebak B o aewt éntof dem abayt 11 to
bear a 2'-Orethoxyethyl (-O-CH2 CH2 OCH3) ‘

b8 Ab fahnGRt doﬁfc’j'guo@» e P ueillealids e sheqRrtighsiits thisgTablepdrel pepkiil¢ inhibitors
of nucl eoti de subunits having a 2'-0O nethoxyet hyl

of TS nfvlﬁﬁﬁg R AR RBYEMIMS, NcoBsdiild hmalol RNDEhadgy ¢ niabieto the
nuc eot1 de subunits within the oligonucl eotide, and

e | i gonucl eotides. Aside fromor in
pﬂ¥§y?%ﬁ%%QF§§Q%%€?nethoxyethyl nodi ficati ons,

ol i gonucl eoti des contai ni ng ot her nodifications which
enhance anti sense efficacy, potency or target affinity
are al so contenpl ated. The pttesent invention al so
provi des pol ynucl eoti des (for exanple, DNA, RNA, PNA
or the like) that bind to doubl e-stranded or dupl ex
connexi n nucleic acids (for exanple, in a folded
region of the connexin RNA or in the connexin gene),
forn1ng a trlple heI|x contalnlng, or "triplex"
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believed that triple helix pairing conprom ses the
ability of the double helix to open sufficiently for

w0 b@ohsqgi ng of pol ynerases, transcription facPCr/BB20ar001961

regul atory nol ecules to occur. Triplex oligo- and
pol ynucl eot i des alebledn$ixtnac¢lmdhndomainst he base- pai ri ng
rules of triple helix formation (see, for exanp
pepChieng et al, J. Biol. Chem 263: 151‘@@ng@({@%§ (IE’E‘FrIPrqu’
Pephivl Canerini Ctero, Science 354:1494 % e S i Yo
al, J. Biol. Chem 264:17395 (1989); Strobel et al,

hu CSC' ence 254: %%gﬁgﬂgzaw piRpda b cBlsrBtrrrPFQC . (shigtdp. no:
hu d. Sci. SMoR2 e sl 236 %cﬁﬁipiﬁ@vﬂﬁnn&m D NO:
hud! and/ or gepRgSRAUERtexccIyiPeRYDcy T SRPEXTVFTI  (SEQ ID NO:
nuckid pl ex- f or nyhgarolirgomrylesE s TN PIRPSERKIFBD e GER | 1® NO:
nucseguence of LrGMrAHEEFMEROVACBNEPEENIVRSY IARRAEERTY) d@?§QoTrD NO‘
huckBnger " coNpIYEFRSTY BIFFLPRVGKGAR 8FY§CEI%5§ %ﬁ?ﬁfﬂ? ID No-
huCsdhnexi n RBVMYHFYH&é?ﬁ¥ YRLEKCDVY aEﬁ&§F§V % D o,

WT
iﬁg%%bl e tripl e hel Ff.égw %@véﬁ% %M&sm E‘sEBn_tD NO:
huCx40. lrmde of ﬁ%ﬁ FFLabik %ﬁbﬁfeﬂzékﬁtﬁé@mﬂ (SEQ ID NO:
mddgsired). | n gby%bﬁ%% @&QRCDRQME%@M@ENKTIWH(:‘SEabiDeNo:
nuck@e f60r m a st ahh&rhtdpherretdrspotmvameseradFmentsEQ ID NO:
nuc@kd gonucl eot i mesyrarer rdesingrred rdrEPNaTISEPPERNVEL C al 989 FONO:
nudxB® I egul at ormycoEYrERSHIIT VEIROPGHHRSKT PFREGEHFFEFEY ofSEQ ID NO:

exanpl e, the connexin 5 - flanking sequence,

pronbters, and enhancers) or to the transcription

35)

0: 36)

96)
97)
98)
29)
100)

0: 101)

102)
103)
104)
105)
106)
107)
1.08)
109)

i Ni Tdbit &oprovitiésepepfifiesr mubitpls eof brmnevde r#0- dOwanyith referepesnio the

the transcription initiation site). For a review of

extfa8QRRE 16dper(BPeUE IB2) ad\¢ameeia 40si Mhe boldpinexo BDhds arsghire@ed to the

et ah, in Huber and Carr, 1994, Mbl ecul ar and

nmﬁﬁﬁH@g&@&ggn£@R5ﬁ@§ma@, Futura Publ i shing Co, M Kisco
and Rini nsland et ah, Proc. Natl Acad. ScL USA

94.5854 (1997). f?ﬁegrg§gm£q“ﬁ¥gnﬁbﬁﬁsalso provi des
ri bozymes useful ftor inhibition of connexin activity.
g1 1he ribozynes bind and specifically cleave and

I nact i vaterepnextghorRNAToidsefalrDarF by YL an  (SEQ ID NO:
conpri se LEraaEasgDB0A t er mi nal sequences conpl ement#2yID No:
to the connexin RFRAFREII&AN be englneered by oneSiof 7> 1o

skill on the basis of tHAEREEHREXID sequence. SHO ID NO:
i VCTD (SEQ I NO
is contenplated that ribozynes pr%&b RARLEI N 1 NGl
those having characteristics of group | 1 ntron

ri bozymes (Cech, Biotechnol ogy 13:323 (1995)) and
20t hers of hanmmer head ri bozynmes (Edgi ngton,

Bi ot echnalzogytvigr2 66 r( 1O9P)RRS PIRHBOKYNIRSTEMUFTe {( PSS ED NO:

havi ng chesvEgeosi t es such as GUA, GUU and GUC. SRRy IDNOfllm

0: 119)

RNA ol i gonucl®eeirdedFbet ween 15 and 20 ri bonucl e ?%ﬁ%g
in length correspoﬁﬂ?ﬁﬁ”ﬁ&mﬁﬁé re%Kgn of the tar

eval uated for secondary structur
render the ollgonucleotlde nore desirable. The

sui ava V,
t es%faﬁa 6 é’&%%%g PEHW £% g}g%gorﬁ ygconn?ﬁz{% ?# gh?}mpﬁ}' ﬁm 1@%6%‘:@@ tf?ey
| ementary ol igonucl eot i u
exgronan oops (6) ang 68 T eompinaSt TheSeid g SR Fis EBeq o e
activity in accordance with standard procedures knomn
tﬂmﬁnﬁW@wﬁﬂFgOFUﬁPH@F*Eﬁﬁtenplated are antisense
compounds in which antisense and ri bozynme functions
can be conbined in a single oligonucl eotide. Moreover,
ri bozymes can conprise one or nore nodified
nucl eotides or nodified |inkages between nucl eoti des,
as descri bed above in conjunction with the description
of illustrative antisense ol #4honucl eoti des provided
herein. The present invention al so provides
pol ynucl eoti des useful for inhibition of connexin
activity by nethods such as RNA interference (RNA).
This and ot her techni ques of gene suppression are well
known in the art. A reviewof this technlque |s found

- PN rerNEN . A PN IN A PN VA Y. Y.V A LA "

o .

Q ID NO:

connexi n gene cont ai ni ng thRé1 a.?;‘@%@ &&Eﬁq can bQSEQ ID NO:
a eglsdbasrihat (BRY 1o No:

110)
111)
112)
113)

: 114)
O: 115)

116)
117)

120)
35)
36)
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The process conprises introduction of RNA with partia
or fully doubl e-stranded character, or precursors of
w@rooahs«a94 o encode such RNA into the cell or |iPCDIB20&/001961
extracel lular environnent. As described by Fire et
al ., U S. Patent NoTable30€6x$5peptidedntihitonsay conpri se
El one or nore strands of polynerized ribonucl eoti
doubl e-@%YG&ﬁﬁTéf&ngSF{ﬁwag GEWCBDé\Ff‘%LrSr}%RCF WE)’)% a sigggg égqu; iz;;
sel f - cdﬁbYcé;ﬁ%W’\%ﬁgéK%ﬁ Jand or two conpl ement@gy tB¥. 123)
strands. The RNA Ty 1 hglddd@nmsh fications to eiskh@b wo: 124)
t he phosphat e- sugar backbone vetpArhersrue! eosi des(sedRNA No: 125)
dupl ex formation nmay be initiatedaeisgierwvFaisi de(sge ID NO: 126)
outside the cell. Studies have denonstrated that one
or nore ribonucl eases specifically bind to and cl eave
doubl e-stranded RNA into short fragnents. The
E2 ri bonucl ease(s) renains ' | e . 127
fr agner@gc*iﬁéggﬂwgﬁv’f"iﬁ ﬁ&z%g%lpg %DE%F%EEFEEETSO Eiﬁg 2‘;3 11318: 128;
conplenen? Yo RNl - €., specifically bind to tdae 1o wo: 129)
transcri be H&NA Sidvardvianpt he connexi n gene. (Hse ID NO: 130)
mMRNA for the connexin gensipsiraksw degraded by tdge ID NO: 131)
ri bonucl ease(s) into short fragReIFEsRPTEREr eby (SEQ ID NO: 36)
obvi ating translation and expressi ofREFEFTHEEL conffERiIP NO: 37)
gene, and so inhibiting connexin activity.
Addi tionally, an RNA polynmerase nmay act to facilitate
t heln S Yértane Sinsbodfmentsmar dusprefepedsthaf cean spaptitle  inhibitors  block
fragnments, which exponentially increases the
herSEfdnfd18 WeHoR s deBRADISKERR of Aapltinctims| Sttilemet wishinkitsbe bound to
gene suppression pathway is that silencing is not

an}J ge[H&L&’aﬂ‘ th&r BE nfeBhdnSn¥NeiLalid bélRvéd tHat 8érRkh mIMetic peptides (e.g.
gene-silencing effects may be di ssem nated to ot her

VORI SEPRé ¢ , gﬁgv%ll\?(:g] %2 H1o8V fihitEARS T Wi AR cARM@ lﬂlﬁ&buﬁﬁh@g of gap
germline to séveral ‘generations. In one aspect, the

. _doubl e- ded . I S i £ e peptide

Jun[:tﬁ)ogﬁ S(gFeiS %%ﬁ)g% let %pskg%o%%ﬁtﬁrnac?g% )}g.g?ﬁRil%g‘f‘!(ﬁO(ﬁ?)pO@ﬁ peptid

silencing s _ i'nvol'ves
w?p?ﬁ@ﬁﬁxg%%pﬁﬁ&%é :I %E:H}Egg@ﬁ b C@b[@g@)gl&c% gﬁ?]iiéﬁa%n% without
]S U0 L SRRSO SSERAFAE b o b
RIS L YR T

ki nase (PICR): Mechani sns of action”. opt 0si s 2

of Heptliz -iHikijors Autveanesssn 45 YVMGSRLPEFRNSEL ﬁ\ggﬁ)m&&ﬁﬁwcm
the denonstration that synthetic duplexes of 2 1

(SEQ CIDedIO: 138), RPEGEDIGQY FBH (SEQ@ [§eNO: b cFRIELRIEQVHY (SEQ ID
mammal i an cells wi thout invoking generic antiviral ‘

Nolef DN SFQESIANVGSR (SED s ING:135), aivGEESTYIAHQXQ dP NO:137),
1-nucl eotide RNAs nediate RNA interference in cul tured

Y]ﬂ@dj@ﬁ@iﬂi/@!ﬁlTEe|dSER-a ¥at W@138), 1 NTEOPCAIBIVC@D0 (FEQCAD eNO:139),
N. et al, Proc tl Acad Sci, 98:9742-9747 (2001)).

ciﬁBMM;ﬁ SEOED RO LRS NAPLSIPER Y VFEGEQNITE &1D: &461) and LIGQY
powertul tools for gene-specific nodul ation. As

i L ne: ] f
saggﬁgﬁxg? %%Lﬁggkﬁé%% NOGhH09YCER @EY PUROAM4Y, BRAPEASEQ D

sns sharing many common

ISTELSALER SRR eS8 feneonsh s o
21- 23 | i |
B RSB ASHATESR O STIOAR Sesm sno

the cellular enzyne Dicer into short, for exanple, but
not limted to, 21-23 -nucleotide dsRNAs, referred to
as si RNAs. The strand of the si RNA conplenmentary to
the target RNA becones incorforated into a

mul ti-protein conplex ternmed the RNA-induced sil encing
conplex (RISC), where it serves as a guide for
endonucl eol yti ¢ cl eavage of the nRNA strand within the
target site. This |leads to degradation of the entire
NMRNA; the antisense si RNA can then be recycled. In
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dsRNA front the target, which serves in turn as a
Di cer substrate, generating nore si RNAs and anplifying
W0 bwca3RNA signal. This pathway is commonly uskCI/EBR0E/001961
viral defense nechanismin plants. As described | .
ID M@ 61)NLSHWBFHVEQNFRGY TR dIRs152) Bfe renirles gy oatyde 3 amino acids in
anneal ed single strands of for exanple, but not
lengkt, Fdhelhel SRL, 24CH I CRY CTHRY (T We SKFWABEeVENe APBr HiVRa| or degger, for
3"-nucl eotides are unpaired (3" overhang).
exafblb CL RAHHINEEBQVEPE (SERWA Nyl 5he VHPFYGSRLFCHPO(SEQ ID NO:154),
single stem |l oop, often referred to as a short hairpin

VGWFV@N@EQP@ EQQUD WOL158), EBGRGCHEV @NDATAPESHVRE
strand of shRNAs is also conpletely conplenentary to

BT, SR S [ S [ e
ggﬁ'ﬁl‘ geg{aiw%éﬁgi'mg}irgeeﬁ%ﬁﬂne%l 1%91%68 Eé}ﬁprissﬁfg?foﬁneﬁ&ﬂ alht vebout 30,

r nase an -ol 1 goadenyl at e
t het Activati f .t [ : ; i
2Bl TP RO, bl LS ALY uE e

as gl obal RNA degradati on. .However, shorter si RNAs
Forgylgd érsriapijds IHFS%%B@E@ Y8 fammal i an cel |'s have been

reported to bypass the interferon pathway. The si RNA
Formuladdnse product can al so be derived from endogenous

m croRNAs. I n human cells, regardl ess_of _the ini 'ag

X1 -Kotm XK FRsX el Xaer S RN Ko I@X@z?%s-%ﬁlﬁ&sréﬁﬁgﬁ%l‘ 22-Xo3-
final mature for exanple, but not limted to, 2

ProlG 1R 3,56 Ent X g€ yaifsi-EeniaXanKt FratXa-scSmpfe il jfae-Xa-Xa-
honol ogous to the nRNA will direct nRNA cl eavage. In

X, JeneF@imuli he) ef f ect of nmi smatches between si RNAs and
target sites can vary from al nost none to conplete
abr Q@RidiOR, ahd X6t ar¥ iiddeperidentlyr esrd Sronhatgrampeonsifting of Leu, lle,
partial ly understood; however, in at |east one case,

il Douelias f&s ! dofsi$TRMIAT ThaAsh,a8er afd Ala; X; is selected
M?ﬁ% bi t i)g&n. I n gener alg?&lgi RNA wth target m smatches

frcgg ?Ig%g QodBtifll BF K128 61y Ahe A, R]sCRYRah@Xgedre independently
'nteraction can nedlaie varying degrees of
seLerrstgg istjfo?% Iaion ?"lé)r gc%tglfsgﬁ P §ﬁal, dlf‘e?m' Aa8 1QN; ?{Qtib s&l@&@d from a group

and the nunber of target sites in

t he nR i ,can, be i wat - F e
RN ) SRR S B Bl BT RBRBRRY sl
expr essi on

of si hRNAS, t jpterferi ote
TR BRRAP “ORIPB8 S USRI T ) k8 et b G B Rig Socotd

DNAbased vectors systens. | engral , this involves . .

from Araret POpisingot SShohlp A @Biﬁmr{&y F%Rlﬁ%te‘i ﬁa?* 2.§rQup consisting of
efficiently processed to formsi RNAs within cells sting of

Ti¢, Rédidies ond Met; Caudin Ad XiadredAdapendgptipselected Siomed giogn cypisting o
gene expression by RNAI in mammalian cells. roc Nail | |

T Rtle, Etp land His; 30 d a1 e gndepooiently selestrdsienm p, greup epsisting of
A, Bernstein E, Hannon G Conklin D: Short hairpin

ARNASIu (a8 RMASX  4i and UG ameiqdeprindentp sadéctddciran laegneipregnsisting of Gln,
mamal i an cells. Genes & Dev 16:948-958 (2002); Sui G

Gal, b anrLRg Xk lselégarifrSiaia BoupabhsiGHROL (8002}, Glu and Gln; Xi7 and
Brunmel kanp T5et ah, Science 296: 550-553 (2002)).

XIPGE slRp&dedtly sblRBe® BBMEXErours tdRNAGnLCHATPHRET R Pl Oyre Koaand Xos are
an effective 'strategy for the tissue-specific

itBb AL SRl odyl gl%dp%nﬁiting @R RBsn, Ser, His and Asp; X»; is selected from
expression. d 1 gonucl eotides used in accordance with

this invention may be conveniently and routinely made

t hrough the well -known techni que of solid phase

synt hesi s. Equi pnment for such synthesis is sold by

several vendors known in thetart. Any other neans for

such synthesis may al so be enpl oyed; the actua

synthesis of the oligonucleotides is well recognized

inthe art. It is well known to use sim/lar techni ques

to prepare oligonucl eotides such as the

phosphor ot hi oates and 2'-al koxy or 21-al koxyal koxy

o,
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use simlar techniques and commercially avail abl e
nodi fied am dites and control |l ed-pore glass (CPG
w@e@dust4s4 such as biotin, fluorescein, acridi NBCDIB2006/001961
psoral en-nodi fied am dites and/or CPG (avail able from
a gfduptoleaRardThr Sherdei;ps avd Xss e Bylenchégily eelected from a group
fluorescently | abel ed, biotinylated or other
conSiotigUFalLshddel;S00 GkIRaEd #6:5 2 ghdtiphonidsting ofiHot Terand Asn;
aspect, the invention includes nethods of treating a
subkegt {Rctdd RA befbip coiERE oPrAeNLyd an@@int Kesarel, Xys are
or target cell by admnistering conpounds provided
ind hpeeagé[nﬂ S8 P %g%%g | PRiSg 8f BredTye el 8d eh AndTBYyrhRMSs selected
fi5r rgailng a subject, target organ, target tissue,
or target .cell - | & Al PRE.RA XGLRREIESETom a grou
from A& ATPS OB FHIS f‘(’)i“r% hrg' g B%Irg’?f‘ygh%yszf%? i%ge’ nse ng npound, group
nmnetic tide, or,other coppound provided herein
Cor’é‘éb%?fec‘lgﬁ%is’n@lubli’%si N éﬁ%angixp ession, formation, or
activity of a, connexi.n hem channel .. Vascul ar di
6 it TR AORar, PIb Ry e PR Bgnts BEbSut 30,
associ ated with arteries, bloqgd vessels,. and th.m entides in
abowtafstouabant Bn@f §emcakpei dyviaLbontald copuguars aning erids ﬂg € pep
di sorder or conditions in associated organs or
Formhills BRiars pejfdp inhihitars of the énvestiitpl es i ncl ude, wi t hout
limtation, atherosclerosis, mcrovascul ar disorders,
Forfiada tB:ascul ar di sorders, stroke, cerebrovascul ar
di sease (cerebral ischem a), thronboses, vascul ar
X - KUK 86X £XpGAyi- K Xh o i X b- K@y 815 6K 16-Kurb B ustPapréou S 1-Xoz-Cys-
wounds, stent insertion, restenosis, or angioplasty),
X, 436@2§_§4214-p{0-%}@fﬁ@zg.@_xse%&-!}(gﬁ@ysf-}(ﬁm;@-m@ﬂﬁisdﬂ'o-l}@&KhlSX@ﬂ(zis-X44‘X45-
glucose (di abetes), diabeticretinopathy, vascul ar
ai S¢ fAlatlks extremties, organ ischema, and
X“é%aggiel{alacgﬁl di sruption. Qher enbodiments are
i ect ednf & UL adn@l SABLIIGRA ohdaloBTREETVal, lie, Met and
di sorder coifprising adninistering to a subject, target
organ, .tar i i tGrehbp, 3Br AAAISSOSR), and Xos are
Leiy %6%83“%@%% ﬁ%%gggpgﬁgéagg@bt &r Zonpound provi ded *
. herejn_capable.of inhibjti. t X LA Val: X Xap, X , X
ingRgP T b e PR B g sl B RIB vl X0, Xsa Xso X
O her enbodi nents. are_directed to met Sv/f0 L0 d
ang Yy e GRRb PGB 3 & PanyEr et ats bt fal SRS, an
cell in connection with a transpl ant g{ gﬁaftigﬁ s X0 X
Xpraesc edencadendselpesth 5O dng A FQUSitingof Glns S ARATS 'S gHos %12
anti sense conpound, mnetic peptide, or_oth npo _
angrw iackeidensndsndly selpriesl Bomfa grAwR BASISHRE 9%@%?{% g@%%ﬁ?‘%’ X,
formation or activity of a connexin hem channel and _
Xis/iKiohind Xagare indppeadentlyiselgeted Beme werprandgvgof Bhe d yprndnt e Xis
said transplant or grafting procedure. QO her
ar@ITog dienBddpendentty stlactedtfiech 4 grone téroting6f HiscBiriang)Asn; Xa4 and Xs;7
myocardi al infarction and its associ ated heart
ard RRAG@ENtE RBRELES (D6 Agolpcatistinignd Sen Ada, FAshjand ThiaXos and Xss are
anti sense conpound, mnetic peptide, or other conpound
in?é ¥hday LRERH TrdnRRagbbEy @bnsishif Wit Ay Lyhenéx@neXsi aml X, are
rmation, or activity of a connexin hen channel.
i §£ﬂe|n!ien‘a(g/ RAL&IRQA L FRRb Soisginglbf B! Ak, Gl 4MAIE1AS;; @f selected from
THeatin coronary artery di sease conpri sing
adm nisterin 0 bl £C%,, 418" E e Hd@AchderdtB BREed from a group
R ﬁcér,msgl%é ?g/rxgg})ét(ﬁ%%ﬂ Asglh ant i ggﬁsrg coﬁn%oun , mnetic
pepti de, or other conpound provided herein capabl e of
inhibiting the expression, formation, or activity of a
connexi n hem channel. O her enbodi nents are directed
to met hods of treating damag® associ ated with
ischema, including initial ischem c damage and a
subsequent reperfusion injury. O her enbodi nents are

directed to nethods of treating nyocardial infarction
and its
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associ ated heart di seases conprising by

co-admnistering to a subject an anti sense conpound,
worReeet3@9pept i de, or ot her conmpound provi ded heCEIBR006/001961

capabl e of inhibiting the expression,formation, or
condigting/dft Thr @hd Serc Bnnie xélectduelinon b aravpl congistivg b G tAserCliti and Lys;

ot her known t herapeutic approaches or procedures for
and RE ahd &3t 478 Bidepthdérsio hetsital fandigrivprensgingof ek deiethLeu and

the heart, including those described in Baker D.W et
phl - (ACC AHA Gui delines for the Evaluation and

Managenent of Chronic Heart Failure in the Adult,

20 %éeﬁ%sﬁgh-ﬁming%hlb@&%eﬁg, peptiddi QIngeiing fidmt fBEutATE BbctiedD, from

Hear soci at |1 the contents of which is hereby

abo#tg{%;%g{lrtg{ 52 fgf ﬂXmaa%B&r NG Shoyt I LnuBELHHIIE Bcitid Gg tr}]ig @eptides in

cardiac transplantation, surgica

nmechani cal . r.oach LT val ve repair or
FOWW?&Eg@?ﬁ?ﬁWﬂﬁ@P&%%%givﬂgw%éagnd clinical inprovenents,

extra-corporeal devices for circulatory support, left
Forgda 34 cul ar assi st devi ces, nechanical  deconpr essi on,

| eft ventriculecto Bat i st a_procedug.e) )
x1e@r@m@;@q@@t&%ﬁg}’@v-gw%m%fﬁf eéwﬁ%ﬁc S
GlyCoeSauka-feotyife-Kuntrensnt-gp-Xsarpeht< 1‘3@&' R
X Faimuky Dt hy. | npl ants and ot her surgical or nedica
devi ces may be coated with (or otherw se adapted to
r elvetmesd) Xaged s efe infiependendy s¢lented Bom .2 graen censishek PhLey, 1le,
compounds and conpositions) in a variety of manners, )
MétNvhludd Pep; foris elatepfiem 4 gpupgondistingoall Gly.aFlpi A genagd e Xs is
i npl ant or device an anti-connexi n agent or
scleOBP BB b Qroupecosisting & Tire Sers prsayand gAlih¥ iisrpdletad fpm 2 group
device with a polyner/drug film or by dipping the
cohdTRIn@ ¥ A, SAL\GG and ThiQ X3, R4 Keyeind Ayl aresindeptridently siectsg from a
ot her coval ent or noncoval ent neans); (b) by coating
el . | hed RNGe: mU&RndatiAselected from a
gﬁgﬁ¥%gghﬁaﬁ?@’I%f¥$p%ﬁw?3$§§§%§orb ?he an??-con?exin
conposi t | r A ' CxQrla % indepondBitly selected
gr?‘%ﬂn‘gorn eV CE}lﬁgéla?\’n‘t%l@-? t((:jcl)rﬁ %@P}?}SX ?:ig’rr%%’sji(%iagﬁ b%zgt ed F hr ea
or the polyner.itself,fo At t [ om
L R P
device jnto sl eeye or. nesh ich | J fraQr, .
o B8R TIPS B S SR BT b o SR g BT, T and P
constructing the inplant. or device itsFIf ﬁﬂ
X g aFriBSoHAnGEg i Bl Eomm GoBFoposSiaine
ot herwi se adapting the inplant or device _tg release )
Xtihanda¥e amdmim@;dew?w@ﬁied oy agravnfoas ey Gg'i‘réglﬂvi %ﬁ Apd Lys:Xis
of the invention, the conposition should firn1¥ adg?re
artdoX4 e indapeudentlselestedifom @ aonp gonsistragiePhen yrand (e X1z and Xao
time of insertion. The anti- connexin agent or
are Andepeidentbyn seddutad| filah sogrpupeta@siating ohAte, desead &1 K fgd Xz are
storage, prior to insertion, or when warnmed to body
idepaResnal yslectad fr@h aighmp consinting nSAste SethBlisrad yAspi Xao isselected from
is required). In addition, it should preferably coat
a I ORiARE BIThed S&; e kdltyedamcn avealpyconwistidg af Tyr, Phe, Trp
uniPorn1distribution of anti-connexin agent, while not

ar?c?rgﬁg kN0ist ARl §akn £ QP ¥bnsisihg BE Dypae eGliemd Gin; Xse is selected
enbodi nments of the invention, the anti- connexin agent

ar. C [ 1] [e)Ve! ; ed Bogdi eloap bénsisting of
G e A R R S R e
ti ssue surroundi ng the inplant or device once it has

been depl oyed. For vascular stents, in addition to the
above properties, the conposition should not render

the stent thronbogenic (causilng blood clots to form,

or en cause significant turbulence in blood flow (nore
than the stent itself would be expected to cause if it

was uncoated). The anti-connexin conpounds,

conposi tions, and nethods provided herein can be used

in a variety of procedures that utilize of inplants,

stg); G%lnand Asn; X3,
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exanpl es include cardi ovascul ar devices (e.g.,
i npl ant abl e venous cat heters, venous ports, tunneled
woevens4gat heters, chronic infusion |ines or pRCT/BEB2006/001961
including hepatic artery infusion catheters, pacenmaker
HiswiCyremd AsapKaris sddceeddeii beiokp aensistig of Phe, Tyr, Cys, Leu and Trp; X4z
neur ol ogi c/ neurosurgi cal devices (e.g., ventricular
is PRbed GOEAY gohp BbSisting of Tipe TyaPhatAigalysindritys; andeKasds selected
stinmul at or devices, dural patches and inplants to
froRE¢EH cofRbtHg R G, H, Ghi, $yRosE, Asanmadep.ony, devices
for continuous subarachnoid i nfusions);
ga ge%ﬂtngﬁ-gihﬂﬁig cHBY TR, (Bptiies cophirBitk Gom vt 3 tb aigout 30, from
cat heters, feeding tubes, and shunts) ophthal nol ogi c

abmift lo3be: 1550 fromr%ﬁl)&ti lriotoiaBPthgtc%n@%ﬁ_@usoﬁrﬂiﬁE) abidP bAE peptides in
or g

neovascul ar auconma, drug eluting contact |enses

f or Rt eryai i ' . failed
Fb”B@@?g8?5%%%%&@%%%&%#@%ﬁg%ﬁgm£Iuting contact |enses for

cornﬁgl neovascul arity, inplants for diabetic
Foymylpdbpat hy, drug el uting contact |enses for high risk

corneal_ transpl ant.s) ;. atol.ar | agy devi ces {e~g. )
X,-Fedouar e aﬁp@o-ﬁuﬁgﬁr@%wggr- %g; o e
XoafXor-Xgi-Rie-@artee-XenKonte 2ot VT $25586 47 2Py &Py ‘%6 S inciinad
Xast¥eaet-Smiloineulg 2B ns); plastic surgery inplants (e.g.,
prevention of fibrous contracture in response to ge%-
or vewtdimEs,CorndXai avg indereadently splpciert &om A sfqye consisting of Phe, Tyr,
subpectoral or subgl andul ar approaches or _
CypOR}-anhbée & dngelectod froti angroupploasisting of & Asp+Glapekyi dis, Arg, Asn
i mplants (e.g., cenented orthopedic prostheses). An
an@Did; SENX B, SRR urdndepentehtiycsefretet! ifice a group tdneistieefp\Gakrte, Met
provi ded herein can be adm nistered at a predetermnm ned
anll LB XNisGektad fo@hadipeintisting of Gley Gl Asgrieodidmit X, X1 and
an anti sense connexi n hem channel expression,
x4 Q{eﬁﬂ&ép&mem%f seRElel ViotYa dréup dWRkibbidead Letl TRNBIRE &R V] X7, Xao, Xs6,
cells. I'n certain enbodi nents, a subject may be
tr € I SR tinSioRUe VA1 Tdk@d Met; Xo,
Xfﬁﬁge5%%%ﬁmg%%§%@z§ﬂ?§§pgﬁgS%?ggﬁﬁggy e treated for a
cul ar .di sorder | Si '-gmgg Lys; Xio,
an]\clligﬁ 8.1{‘% 1gd?P§ncPeBg}? sc?lgc?erﬁpﬂérﬁ aﬂ%o@%&n& f%lnﬁglr:inlb gx?@ gnd Y85 A10

( y _ or exanpl@e, "'a ti s_sue I S_C
XS 3 e e Rrna, BBl B BB ol AU REDR T g s 0,
X ot b s eSS SR o B R P s .

vascul ar di sorder conprising treati.n . | iorati

andoXh awdrdeReTien eIt T EPRP ERSSHRRP s, B and ASH X5 and X
peri pheral nervous systemthat is caused by an

are srckpanidentlylsaleeted framr Spurownigingo! Sgr &lbjise @miﬁ?ﬁ Xos and Xg are
treated for a vascul ar di sorder where an antisense .

indepepdantiyl, seletad thiom pegueupdeonsisting oh érg, clapdn@lng Koy ipader X is
herein is adm nistered in connection with a vascul ar

seMcted O N ar gtowy casitigeopEys drgedluomdaGlau B tst selehied dtoep group
enbodi nents, an anti sense conpound, m netic peptide,

cokis@ider Aspoavast preyideshd @il indepankiently stlectet] from a group
during said vascular or coronary procedure.

cAARY St TiRth@ReQK, CRBBADNFoR LY bipedniisingi of GTayAdpeGln and Lys;
efore or subsequent to a selected tinme point. The

"sel ected tine point" may, for exanple, correspond to

the onset of a disorder or condition such as a

cardi ovascul ar disorder, inflanmation, a vascul ar

di sorder, or an ischemc event, or with performng a

nmedi cal procedure such as a vascul ar or coronary

procedure. Conpounds provide? herein may (e.g.

anti sense conpounds, mnetic peptide, etc.) for

exanpl e, may be adm ni stered before, coincident wth,

or after a selected tinme point. Incertain enbodinments,
conmpounds are admi nistered i medi ately and up to about

24 hours subsequent to a selected tine point. In other

Y T L o
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time point, within about 8 hours after a selected tine
point, within about 10 hours after a selected tine
W@oi0at1344% t hi n about 12 hours after a sel ect edP€T/IE2006/001961
point, wthin about 14 hours after a selected tinme
andKignind Xoh arbiimicpdndentlyls6lettodifremafareup eengigingof @l diendet, Leu and
point, within about 20 hours after a selected tine
Ph@Oi Nnt, or within about 24 hours after a selected tine
point. In certain enbodi nents, a conpound provided
Af ﬁﬁqﬁmﬁhéAgﬁﬁgﬂﬁqkﬁﬁ@ﬂ in connection wth a heart or
ot her surgery perforned on a patient. "Selected tine

PO Stown3Ssay €MBY b€ dscli®s RE Y &I proteif L peiRida ikteragtionl In this assay
injury, a tifre of performng a procedure, e.g., a

} i LletivRt & fubi i asot ione-S-
oo 5 2 BRES B R B, S8 1 1 050 Cnatins
. . t d '. . i h .5 I o .
e SO ) D SRPLIP e Yo Pt R Sl e vi
o e B ORI RS Ptiish Pes FPRuhE ERLEH of o 6hFtek ilizing
i schem c_attac

i ck, intracerebral henprage,, subarachnoj .

S S e e R R
pul nonary enbolism enbolic stroke, cereprovascul ar

viswtilisesk bierunnipg on IRSTR-PACE agk paeusifie Westep fg'?agyéb?s‘%?ect“’“ methods.

arteriovenous mal formati on, and an aneurysm 1.n

Artcknavai methoio of merforsiing indingsesstyar arelidssyided 1 Fduarey, PLB. and
associated with one or nore of coronary heart disease,

Orlidko TR y“IasiGodtimn ofiPsateiddroteintInsragkerisevigt Clutathigpg feransferase
di sease, athersclerotic plaque rupture, and/or )

Fusidi Piseaenize Pratein®roteia dukactichs:sA Melecuda Sdoniag dMpnvals Gold Spring
hypertensi on, nyocardial infarction, angina, ischemc

HaPRAMabsth®BaPess, a5y, t37¢57d{2901)( @inarsoay MpBeDetectdont ef Paltein-Protein
di seases, fibromuscul ar dyspl asia, noyano di sease, and

It A RIDRRRYI the IGET Puskd Prdieh BalRMInTERhsique T NIblacutat@oying: A
disorder treated is selected fromone or more of

La r£t'§ le\gl%rﬁlalg cOdaphing Haivsr { fAkatory PhdsaPREBISSNS.59 (2001),

0\ :
es Ion or damage of joints, inflammtory

amtij N@ﬁ%g—f{d’l’ %%;@%/aﬁ,r R 19 GRRAR! ne-gﬁmsﬁ%gl?ﬁsi&i B&R& Asssays for Studying

I'tis, system'c [upus erythenmatosus,

sj.oqQr ens ndr.one, . i ne .t hr. .0pen, : ati
PRErEE DUPE o RYSOTRERTS BREAHORT ubu, B Saopiicaions
psori.asis, inflammataory b I seas Crohn' ;
MiGhaseds SOl TR 2008 T . 4 RIS rerS IPME 5o g, 175186
and aut oi nmune, di seases of_ the djgestive system In
Q0 eashrristhicdyis bsprpanaied By §‘Eferﬁn°§%}t%‘iﬂ“,ret%( target organ,
a target tissue, or a target cell is treateg for a
conditeracsions arskaffinitynf penting ang PRPIdSS eARbeFseRiSH @sipg surface plasmon
henostatis, thronbosis, fibrinolysis, cardiovascul ar .
resthaeasehndogbehicls embles itheas intasertions forks ravaseed) &y wal time (available
affecting the heart, cardiovascul ar disease associated
thidgth BIAGGERANCHhis miveroaht has fhevatvantager df detastingl low affinity protein
di sorders associated-with HTV-infection, henmatol ogica
infRRGHARC 088 8€ plasklbis désdemSe aclisd ohatnecbtichlt phehemerton that is used to
di sease, neurol ogical disorders associated with heart
ms e aREnged M tHeERMhtioi ®ALABEFonASE Molcaililed athh biospedlict surface. This
di sease. I n certain other enbodi nents, a subject, a
sién@f gr?&es Q% 980 m&alt BRRCIndbl SoHdRion® of BothidnEetal Geflcctibrs This signal
reated in association wth a transplant or grafting
procedure associated with heart failure, congenital
heart di sease, acquired heart disease in children,
val vul ar heart di sease, infective endocarditis,
car di onypopat hy, tunors of tfke heart, pericardial
heart disease, traumatic heart disease, pul nonary
enbol i sm pul nonary hypertension, cor pul nonale, and
athletic heart syndrone, peripheral arterial
circul ation disorder, vascular disorder affecting an
organ system vascul ar disorder affecting the centra

o s s D S N1 Y
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vascul ar disorder affecting the retina, vascul ar
di sorder affecting the kidney, vascul ar di sorder
wa@bdoeasd4mnyg and nerves, m crovascul ar di sorder, PErRtB2006/001961
macrovascul ar disorder. The subject can be treated _
depetid &h e FrRBER iaddx ofsolgtiadstin cntqot witle therserfecss dédlesulsg in solution
sel ected fromone or nore of a heart transpl ant, _
exhili IRSYed }HABSRKA indek N@Thul EABIE &Nh mehsngpld sigms pf @ hiospecific
pancreatic transplant, intestinaltransplant, or a
inter%@c[gﬁ' Q6.0 Frg;g@alf;{f ARHR @AY imkh6biA¢R] b9 Ghe GARevBRI bostibleadethods
W a transplant or grafting procedure involves one
or re TR\ ' idelsT@Srest is injected
OHK%%ﬁ%%)§?8%¥§%§f&ﬂ%§a kh?é%a%gﬁgaﬁgﬁgggxfﬁénspIants, :

overgtgg élia{%ag%) rraig@fn}({%lle&%%% b%ng{n%faw R&hsiled iiﬂ%%ll%ﬂﬁ@t ARM%nown methods of

cosnetic°surgery, grafting or
i mpl ant ati on associ at ed .wi th, a, hi,p 8.9 e -
s e PSS AP e R, Bmivin o i
i nvol ving stemcells. Wiile not intending,bein .o
sty 10 PR RSO g U AFOMEER QNGRS CFiCly GPon i

enbodi ments a subject, target orgap, targ tissu r
Bioﬂedﬂ’tgé’gyac&{m%ﬂgéoﬂréé%Wéda“S)Zhéﬂlgﬁ *i %ﬁ@é‘#ﬁﬂl %ﬁs“-‘aﬂfssmg‘ée plasmon
anti-connexi n conpound that is capable of to bindi
resohenceDRb |t imegsuzentenh € Xow Al Binding anierapgnst ?%W?F&rlgg%@ and
of achieving a desired effect; including for exanple
meRRE vidlis MPlescapfid pluteif.d | Bidlaging]:Procerduneh Onfinee ekt u7gﬂggf2003).
oedema in the spinal cord follow ng i schaem a or
Fulcdiigh4l®ssdy@" the prevention of blood vessel wall
degradation in tissues follow ng i schaem a or trauma
( € Hfimctidhallsdys carOb¥is6d RafeiBming Pihsthbr widdic paptidesarctaple to block
for the treatnment of inflammtory arthritis and ot her

the !oﬁ%riitgm‘feﬁﬁéﬁa%e%g 68 aShuhdan ‘é@vfalé]l RBEL B8] Biis stably transfected with
|

tiron are synptomatic or in which blood vesse

| ck [ Uity B inRELSITHE&BILs are incubated in a zero
CX|n??%ﬁhﬁﬁ?%%&“ﬁ%ﬁﬁ?ﬁé%??égtneﬁ? o sub-acute or

MRS 208 a0 SR My o o
e bR S 2o L B A0 e

o trigger re-epithe or the tre

trigtghr@ﬁ-ib(yaq otglibgyatiqn ot lﬂﬁlésiitgbﬁghhgﬂ?‘i}%’&‘a? (?nil I,ZFréJgeéi?r'é&?lﬂltar Qeflcium in
i thelial d to bri b )
brapundathetial cilsbaimdl $€ CABHIPIIFBIORY h DR LS SRE8hY A3 MDevries,

sub-acute or chronic skin wounds or diabetic ulcers Ln
S .Htand B.AorSetremts, Silerofgapamidtion elkpnptle wiol@echarizeftal Cs’iscfkf the catfish
w |l allowrecovery fromtissue ischaem a, for the ,
rettng & alonmal obfPhgsiology, ¢ 46kim 20bABY§1992). ahdBét il etipelrapgriies and
whi ch conti nued expression of connexin 43 at the
redu@iidh O RgRctohE tenichamelsapitlicydhseal mealrams of fdfuredyslls. Journal
treatment of perinatal ischaem a using connexin _
of TLiTBdI6eyPaBh (459 161BLi0se N BH6Y Celtd Will then keintubiatel der 3@fminutes in
the brain or via spinal colum /cord, for the
a éo[h'i‘iﬁﬁ? bF HRRS YEHHSEGAlHR R KEeHerRRd b elV @vdpidurp ésdideatPrbpidium
I'schaem a using connexin mnetic peptides delivered
iocﬂld [ %%tﬂu}{)reg& v &}%%ﬂi&l € 3Rhbtdae ir{?ﬁefi‘i'ngab%_r bu bécafifdl Tdk small molecular
ol Urm cora, as a treatnent for perinatal ischaem a
usi.n onnexi n..m netic. j RV E i1l be determined
Wik T AT Fyter YRR e PG AREEE upgovil b
I schaem a using connexin mnetic peptides delivered
directly to ventricles of the brain or via spina
columm /cord, as a treatnment for stroke or CNS
i schaem a using connexin mn&tic peptides delivered
system cally, for the prevention of epileptiform
activity in the brain follow ng i schaem a, for the
prevention of epileptiformactivity in the brain (e.g.
epi |l epsy), for the prevention of tissue oedema using
connexon mnetic peptides or connexin specific

e
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any limtation, it is believed that in certain

enbodi nents a target connexin hem channel is |ocated
woroa/13gbd cytopl asm c nenbrane and it may be PEFiB2a06/@®1961

to effect an inhibition of undesired transm ssion of
usifgoih@edstease fiooacopye Celt witl tesinsubhted aitl prepidium iedidei the presence

extracel |l ul ar space. Again, wthout intending on being
of thd Rirbe&@id pepridEto qeeithing i these nmciveventdye uprkeer t ai n

enbodi ments it may be desirable to adm nister a
Pol§RUBRGAE a R AiIEie deil RbMieRinGaRMEbas of i nhi biting or

preventing progressive infarction and reperfusion

| Nj MEerdsB RER tmBY 2R b kst 1Y RheAd eiBsdidknts.  Antisense

end%%ﬁgkiaFn@éll iﬁﬁggrity, for pronoting reperfusion
o uRd2q dibSSHEn | £ BRHARUNeoRfiliB64tiE Tnfrpholino
““@ﬁﬁg%%ég%%#ﬁ%%gagﬁgéﬁ aﬁg or tiséue repa?%i for

LoLapin e | shdcfifc indsDisBickh®dhich result in
nucﬁag?shwﬂ%n% g?qxrlg(?zg'gﬁg%a?%en%dg ggééé;q Uent to a stroke or
central _nerv

injury to t us, > f [ e
redi bt RO ey T S M R B LR G fncions.
for inhibjting or preventing tissye ede soci at.ed ..
Adpinisiraon pLHEss RARENG ORI ?F@ulb*rla ?@Ja&é{{%h@ff%%g%“e“ﬁi“?% gpdiated

Conpositions In another aspect, the invention includes
celpérblravmewwicaiier at disie 8t WHEHEONBBHRFIPEISHER SelopBiRHa et

the invention, including antisense conpounds and, = .

M mntisengse porpheinds, The camplechate Besrpbish ddr ghevnefulption of the

herein may al so include bi oequival ent conpounds,
expréssiod dfon gepdsainmaicated iic afitkly faegab podishetabolip tdiseasgyy  U.S. Pat. No.

prodrugs. This is intended to enconpass any
5,166 a9sagepdse< dligoyudetidptisibitors af HEY. edSePet, Nox: SMAB840 @roposes

such esters, or any other conmpound which, upon
oligSHRdreFos hy@idizuy fodepes @mbRRNirlsCuwds nRNA hachinhibiting replication.

capabl e of providing (directly or indirectly) the

bi ohQgicsal domehds\iee pRYRBE!ihdelig oligaidkigidés) &srant in modulating

Peptides, for exanple, can be altered to enhance their

X o . inS WiMii&tly Gn&luREng the amount
ﬂﬁgﬁggkécﬁgﬁaéggggggggﬁﬁfEﬁﬁﬁﬁgsgﬁgﬁedch othgr resul%ing

in the pepii ' P Lhar -Ri b T | Sabh®kotides
of eameaig S AL . SRS AT ePRBLURH R prodBn o RUAE! S0

C-tern.ni et her. .f orni ng. YRR : .
Wk}lﬂé@?‘%iﬁlﬂy}}‘%b&%%‘@ﬂb%u&geﬁc ‘N'l%lsd%’rfg%grasllglnear b@g%c}lo (éozlgtéxms'

activity. Accordingly, for,ex l.Le, the discl |

2l s ncisgns SlERrIFRIK of PERTYIRRIE gy-abr SXEP Vi g ol o

nucl ei ¢ acids_and_ prodrugs of such n cleiﬁlggyds. he 1ib
partyo gropprez it PRAA. yIpically thy gniseasg polynuglpetide hybridizes to the ribosome

physi ol ogi cal | y and pharmaceutical |y acceptable salts
bigding hegionuer &F codiBg degign ef/rhaé@nwrbmy%NA-. he nokynpgleqtidgmay be

retain the desired biological activity of the parent .
conpigpentady @l ofoorrotegionoedie connsdiwsnRNA. t koxicsanplg; the polynucleotide

effects thereto (see, for exanple, Berge et ah, J. )
m8f Meathevexact cbiplerherdtOof 2B 7at) ). palepf icdaeexioy mRNAan{lye antisense

thereof, can be synthesized in vitro, e.g., by the
poigltEotRizassy PNl Gassiptiohahi/or meishoidn of they camgsine Preferably the

catal yzed peptide synthesis or with the aid of

leﬁﬁl@E@t‘id?:ﬁQta shhUd REMBRE! GFbanscEptidflafii@senglatin afehe connexin gene,
synthetic nmethod is an established and wi dely used
MDE Brahsdri ' ot BECRSesS UL R6duch@ay bind to
o et S e g o
Synthesis, W H Freeman Co., San Francisco (1969);
Merrifield, J Am Chem Soc. 85 2149 (1963);
Mei enhof er in "Hornonal Proteins and Peptides," ed.;
CH. Li, Vol.2 (Academ c Pres8) 1973), pp.48-267; and
Bavaay and Merrifield, "The Peptides," eds. E. G oss
and F. Meienhofer, Vol.2 (Academ c Press, 1980)
pp. 3-285. These peptides can be further purifiedby
fractionation on i munoaffinity or ion-exchange
col ums; ethanol precipitation; reverse phase HPLC
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from non-pol ar sol vent or nonpol ar/ pol ar sol vent
m xtures. Purification by crystallization or
w@e@eilpiddati on is preferred. The pharmaceut i caPCT/IB2006/001961
formul ati ons of the present invention may include, as
the eqinexinaknd agmBiilepitisr (DHHatantie suting stqupnege erdierabi) do the coding
carriers, diluents, solubilizing or enulsifying . )
sequaB@N bisd/ora(ig) &l the codling heyueee Genabllnthe aatisenbeapdlnucigotide will
the art. Exanpl es of such substances include nornma
cause¥hd OSr3Qbitibf DRfexsHMRNES arjdllyt protin¢i £adll iy bouéduesde dlhe antisense
saline solutions and water. Specific nonlimting

o PR, Bl sskad s syaahgos Aidvens s s oy
BRI TP ke ot s i
e8P, 5 ) T o g i
o o 5 M R e LR, T
oSO S . S P53 AIVLEF B BB s o

paraffin, fatty acid esters, hydroxynmethylcellul Qs
cansewsp\dirast| inliyigion pHp#nslatien and/orfieStaly ’&QE%{“F Eﬁh“x' GcH  duplex
preparations can be sterilized and desired, mxed with
maylbexgusdeptile todegtadation by nuclpasey- i cant's, preservati ves,
stabilizers, wetting agents, emulsiers, salts for
i nfHybeidzatiog dsntiens gigemsigotdeshyithfreaRNA igstferes yigh one or more of
and/ or aromatic substances and the |ike which do not )
the @6inedl @incRsisloy mReact Thd fihoticheofroRNheo be interfendiswitiTinelpde all vital
can al so be conmbi ned where desired with other active
FunSHtS LA 85 forCex@mpleE RaydIR alidthbbiht RIGA té ther @ urfeprotein translation,
net abol i ¢ degradation. Salts of carboxyl groups of a
traRERbh FEprBfeinPRh HARNAT dphdthg 6f thé RRVAI BRI drferor iRye IMBNA species,
prepared in the usual manner by contacting the peptide
] i | tig v9f &SiHiRHn e&HE Protein(s) to
o B e e g e potein(®)
L um h oxi de. 'ﬁﬁé% 9 it i 8o RRIENA.
theiﬁ\gfk may ’al¥$ %er m(lt;)eggrr%lﬁ?\g’ olcrj;ﬁ&rr'lgé Jil%t)&c%ﬁg’é lﬁ:y%h@ﬁﬁ’tﬁ;n

_ _ I um carbonate or sodi um
et ChegRa o e RE A ARSI ARp & by AXRFRBxpression of
corglg%iip?/ 3tér|1 3@? icg{ﬁt{sgtn H_g;;nhlg gln%irnggrg r"g{gd@gt?od}? ﬁ?ll&l%lg%g &ghr?r inhibition or

N-acyl protected ami ng acid for the ﬁb?al lati be measured
stimpladen st FIENT 2 d5Cresge IdPeTERst HPRresHot etispodylation can
unprotected peptide. O acyl derivative% ”ﬁ% b? .
in payspariehare fontine Wethp P, fongrample by osthergrblof apsay ot R, Rgpression,

peptide or peptide resin. Either acylation may be
or eese Bahseripitasa PIORg asteaght irthie exayipkes ioh e instegbanplicaign gr by Western
acyl halides, anhydrides, acyl imdazoles, and the )
bldti ¢ ELIBAtAIsaht- afprbtaini expreasich, ©r dyydnaininpmopggiplhiationaassayef protein
out together, if desired. Acid addition salts of the
ex?%&‘id'nd EfRkts\balce R Ptolif@fionthe tunor cefl gauitincanr A lburesaswikd, as taught
he peptide or variant peptide, may be prepared by
in BRKARLIENG thiBstRRRbHIGHST. [AKIbifien Wprdsemlepreferreddr e
equi val ents of the desired inorganic or organic acid,
such as, for exanple, hydrochloric acid. Esters of
car boxyl groups of the peptides may al so be prepared
by any of the usual nethods known in the art. For
ol i gonucl eoti des, exanpl es of pharnaceutically
acceptable salts include but are not limted to (a)
salts formed with cations sutth as sodi um potassi um
amoni um magnesi um cal ci um pol yam nes such as
sperm ne and sperm dine, etc.; (b) acid addition salts
formed with inorganic acids, for exanple hydrochloric
acid, hydrobrom c acid, sulfuric acid, phosphoric

_____
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acid, malic acid, ascorbic acid, benzoic acid, tannic
acid, palmtic acid, alginic acid, polyglutamc acid,
woaphtibabenesul foni ¢ aci d, net hanesul foni ¢ aci BCT/IB2006/001961
p-tol uenesul fonic acid, naphthal enedisulfonic acid,
polongathaadrit ainé ar sited lohve hera iddnéified, leligongplgotidgy arg ghesen which are
formed from el enental anions such as chlorine, _
suffiieAtt REmpRAEnthgtto ke tatlet,denUybeditd sdcipnttyvvelbdnchwitkisntficient
may additionally or alternatively be prepared to be
spedlfililyV 86 Effvd el desE@dhéimlatib@r NThel hatisbeemuichodeidg (DNA, RNA,
I ndircates a therapeutic agent that isprepared in an
VAL r atihatind 4de QFink i@ Ruiddblld Methb® e producing a
mo%ﬁ&%g?Mggﬁgfﬁﬁfﬁﬁ%EQ?ﬁgqﬁggy or %el?s t her eof by t%e
nuc@egct :!a:?(?i g)frl]igg&?g%%@@b‘@deg REYHES 1005th QDB hexE BiteiiR] Gn dRAEREed in

n particul ar, prodrug versions of the
g SRR TS ST P Gl b8l g BTG, LS 80 i akote, the
ooy e sav Vet UBSARECAR] RIEBERE A B, U
Eauen ek Bt iR ARE SRTeC Y len TR R v ctor and

carriers, thickeners, diluents, buffers, .
Oligelessler(frami Qligos sigr Fagweq Oeapa, Q&éﬁt sFor, genepal mefhods relating to
cationic lipids, lipid conplexes, |iposones .
antjsemsetpobhiidetideh soe dntisenssaRNke indc Bte Uhdd- MsHomtHfler Cold Spring
pharmaceutically acceptable carriers or excipients and
Haibbe LhbickatoiynCald B ring ilatlmrt IN¥ (@988 nrel adesy, Lwele ef al., Nucleic Acids
Phar maceuti cal conpositions nmay al so include one or

Red¥0FcH, PL1IBYUE (1990). eBbredtisensaithbrapy ste)tier éxemples Uhlmann et al., Chem.
antim crobial agents, anti-inflanmatory agents,

ReABES bhelB 384 (B00). tTiickllk @t leks0k Poitiah bOhs nfickotijaseneree & known
adm ni stration may include sterile aqueous sol utions

| n:g]% | R ERRDRION Pk fr8sPn i dRRED MBS ynudiebtidtigets may be
ﬁ”g%g&%% erwgdﬁtable agaitiJgs. Phar maceut i cal
QMPOSLLI il Ql LgPRMELBOPCHRES SREP Mh6sthes for
fu g?é&%hﬁ%§%?H%@gggmgg%g?%ggPon enhanég$s in orderbfb
.. enhance_ .t he aljnent ar Livery: leotid e
GG nEte PobBRNRHE oREpcke ot ke Fnowm suclsotide sequences ar
classified as hel ing to,one fiv dy.; :3055-60
wellinoygripdac agt. &%? q?'g?’ia&pi?c? RIS Jgj?’l’ ée} %’gﬁ\%@c Céfsa{efsnngg
agents, surfactants, and _non-suffactant.s ee et al
(195} fir edesrintig gl Ve g pe‘h‘f Pithsrpaeget@% f‘?i%%f?mé%; & &gl as others
8, 91-192 (1991); Miranishi, Critical Reviews in p bl
reffivacedpharein.c atbr goroeiAted &y Kfenspherein o ke geflply) Prafpsebly. an
or nore penetration enhancers fromone or nore_of )
antisveseecobpow! i tergagpsitp ese ereyorp epacifis|corrsain isgfynes Barfighlgryponnexin
acids and their derivatives which act as penetration,
is@yeanEebs tarpad, de, exhinpleghaaerhien théietemparal € spatigjrexgression. Gap
acid, capric acid, nyristic acid, palmtic acid, o
judtiBAY ke cxGietked |ih vadolae tiswies] and, iimobréain embodighents, connexin isotypes
di caprate, tricaprate, recinleate, nonoolein (a k.a.
exbreBRAAR VAR lar (REE@b X&.r @ldptheldhl lcally) idhe tagpsdy| Bee Gemelliti P. ef al.,
arachi donic acid, glyceryl 1-nonocaprate,

cdapgecylasacytl Ohepians)2- BiRtheAslydelardntibthélRS progenitor cells, and
acyl chol 1 nes, nono- and 'di-gl ycerides and

Sy %ﬂpﬁicﬂf&eﬁ@h&% RECRPLARI S eﬁk%%oﬁﬂéﬁfn@ af, 40, 48 and 45. See De Wit,
oleate, 1aurat e, capfate, nyristate, palmtate,
stearate, linoleate, etc.). Lee et al, Critical
Reviews in Therapeutic Drug Carrier Systens page 92
(1991); Miuranishi, Critical Reviews in Therapeutic
Drug Carrier Systens 7, 1 (19B0); El- Hariri et al, J.
Pharm Pharmacol . 44, 651-654 (1992)). The
physi ol ogi cal roles of bile include the facilitation
of di spersion and absorption of |ipids and fat-sol uble
vitam ns (Brunton, Chapter 38 In: Goodman & G |l nman's
The Phar macol ogi cal Basis of Therapeutics, 9th Ed.,

AR A 7~
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conponents of bile as well as any of their synthetic
derivatives. Conplex fornul ations conprising one or
woreoe/1panet rat i on enhancers may be used. For eRERB2606/001961
bile salts may be used in conbination with fatty acids
(20010 HABIKiGerCR Oh) (€804) 8ol biat Wlieske, CHIOH a iand Gzraigeneril., (2003). It has
i'nclude, but are not limted to, disodium
also B4 lesﬁﬁé!ii B Rhelin 3368 upleguIfEDIJhe thoddr vesseiscadqeent to wound

salicylates (e.g., sodiumsalicylate, 5-

: ; Id i hogovanyd @oed). N-acyl
SmmSS%@@é%?@é%&%?q%gP égén?%Fauret%-Q)and N-am no acyl
defivatives.of Nal ] ¥icli e€bf @hnexins
o I R S B B ot o
age 92 91) ;. MIrani shi i deddyi li@Watidns, 43, 37, 31.1,
that %gggﬁégﬁ’%]dg’ygduaél 13%13%024}%5?/03@:1%%&%1@%gﬁﬁtédgg)sf Buur
et al, J. Control Rel. 14 .43- 990) '
26, @it darbon RSBt PR L Rl tagets
DNase i nhi bitors. Surfactants include, faor .
congs i ! A0 R PLET Ji Rt e ReR P eamBo ) Ee S Pohnpyia 7. 32
and pol yoxyet hyl ene- 20-cetyl ether (Lee et al, .. .
and/Gr 2. @ud ormeye Al ORgCONABKAPAY DS farepiet) gk‘éﬁF‘?‘P SPIbES}E’te%%’“ antl
page 92 (1991)); and perfluorochemcal e Is'ons,.shjgjhIn
conasxirF@mdufdlareatsasing then org congexipi§d FRNNPHAE fra £t COPRHD *2)-
252-257 (1988)). Non-surfactants include, for exanple,
othétRmBbdmahednay tlah onessaeonndximedapoundisdncluded in a formulation or
1- al kenyl azacycl o- al kanone derivatives (Lee et al,
confpobitibic@lg. ReNireMsdutical bangsition). cThrimgni@ar qontsmpByaskteahgny
page 92 (1991)); and non-steroidal anti-inflammatory
confi9EN gy 5&ilbeRta b? b6 6f Bérachas 0dé ami-connekimednimonddesaribed herein,
phenyl%utazone Yamashita et ah, J. Pharm Pharnacol .
kncakin AR L 6a8akl 88 hdred AS used herein, “carrier
conpound® i ncl udes a nucleic acid, or anal og thereof,
whi,e b, ér%fehgc?, Mt g'\bt ﬁquireQ,O@lﬁt RO tar PGS &MBeh LI Gumah. A connexin
activity per se) but 1s recognized as a nucleic acid
by. in Vviyo, proc spavid Nehi2l31t Yin certain
mayefot YT ihgvea%: ﬁ@%ge%%&%ﬁgf%ﬁﬁg:%gg F IE?I ty by, for
ex | e, degrading the hiolagjcall t | & leic acid
emibe. gl ronpbd e Bed i NP8 oty & nuc
coadm ni stration, of a nucl.ei.c acid an ' 9.
moss Gt mEypmEn i e il s puten i Y el o S D NO:1231.
substance, can result in g substantial reductjon .
© heCommsuint RS NI VI ASRanging ARl el op ey oy, Sleincered or
ki dney or other extracirculatory rese{vo%;s, . . tion will
repodetsd mad the pdesésersenvepiepEttha IbEFnBR PRI eplide Ysgd jn thp invention
conpound and the nucleic acid for a conmon receptor.
depend wpod HastargeDoanedn Prasein.c Jip SOMEXINGProis Mt RILE S i ggied, by the
acceptable carrier" (excipient) is a pharmaceutically .
oligGueRbiates avill te\depdnderstuppe tieti sitg aagedich downzggylagemh e to be’ directed.
phar macol ogically inert vehicle for delivering one or
THIOE Bediigh BbifundBintmakeu@sr @pjunation (Eha dpffaentaicesihioggtiopythe body
acceptable carrier may be liquid or solid and is
in St@xjnﬁc&egon\ﬁ@iiﬂ ﬁ%nﬁ'o@ﬁ?@ﬁtiéfﬂn I$&fne OdonAdkin Pra¢inaticolwvever more
mnd so as to provide for the desired bulk,
ubfeRSisth Wikers filtErms MABRILGAGEDI B WAk Rettribsiiendic aci d
ahd the ot her conponents of a given pharnmaceutica
conposi tion. Typical pharnmaceutically acceptable
carriers include, but are not Iimted to, binding
agents (e.g., pregelatinized nmaize starch,
pol yvi nyl pyrrolidone or hydroxypropyl nethylcellul ose,
etc.); fillers (e.g., lactose and other sugars,
m crocrystalline cellul ose, fctin, gelatin, calcium
sul fate, ethyl cellul ose, polyacrylates or calcium
hydr ogen phosphate, etc); lubricants (e.g., magnesi um
stearate, talc, silica, colloidal silicon dioxide,
stearic acid, netallic stearates, hydrogenated
vegetable oils, corn starch, polyethylene glycols,

o .
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conventionally found in pharmaceutical conpositions,
at their art-established usage |evels. Thus, for
wWe@x@npba94 t he conpositions nmay contain additi oPel/1B2006/001961
conpati bl e pharmaceuticall yactive materials such as,
e. Mligomnldapitiesr dithercioneas tin congamtion may da ltargeiedstorverds genngkin 435,
anti-inflanmatory agents, or may contain additiona
43,8t e7,i A sdupeBull (e peySE@.AID. WO 12¥il)awhinly aveasuitobls for corneal
dosage forms of the conposition of present invention,
engitidEihe@SordVi@oddiingV GbpRAtGUENt & §HeeSpacat of ethe invention, the
anti oxi dants, opacifiers, thickening agents and
i il cFeBhies nHAMRMBnod $148 Bhoph&hidsak SligoMey) madedler aspect of the
Ohgﬁ)ﬁ%&y}g}cﬁ%tl Undul y I ntoerf e?e&?\n th the %l ol ogi cal
.oactivit] . S dffbid finde@nposi ti ons
‘“V%}%‘é’\‘}’i thée%f’qine“?{é?f’gr‘fg@ ﬁg"gg? SHERD o@t he method by whi ch

T T L S N

O a patre
di spersi o st ens be used as. deliver ' S .10, o
of AHREE ERBATH TF-PB0CK ARG G MR ARG BTGSeI U gkt sies

and/or to target the oligonucleotides to rticular .
(cxDR-ge or eSS O ). 5 SC B o g et S la region.
systens include, but are not |imted to, nmacronolecul e
c onip iseaksossontemplabed plat PBgONURERtdss BFE@F%& SEPRFFLOBRRYIN proteins may
l'i pi d-based systens including oil-in-water enul sions,
be mied éh bashination éfdr miamedlé ep, ta, B Kk onmare Jiffpraat connexins may be
ol i gonucl eoti de conpl exes of uncharacterized
targetddlCFatregamplej0BNe targetedao obroiexial45 cind pae of warejier mgmpers of the
a plurality of |iposones. Liposones are m croscopic
corfRRia Fasi @G caimeaiuBons 3003 1el, ShrnddFded bbysed irecappbination. It
nore outer |ayers made up of lipids arranged in a
is Rid enmpraat ielinaliam {%emse panaickblides niydrnpedifiato, a particular
Current Op. Biotech. 6, 698-708 (1995)). In certain
coftitRRAAbRRY $arg@NL S ENS GndrO WRRMWHI SodRLInS1 BPEdific PElpiucitetides will
can be incorporated into or used in conjunction with a
bi. 9 . | i | | ' | 8 &ndérved between
A L e e R e
co%%téir}?g\g er%aé ?ng)ﬁ.%g%gﬂct ﬁ%%%le&i&g B{/ﬂlg?g%togon@r%r sefIpQU nﬂlus, mn

proxi m he a desired
targe r to al.low for continuous. .r.el : :
coriitt PpbodRet T R IPoR B Ak R abRAE sHyclelEkRra nuclec
for increasing therapeutic efficacgy, for.optjmzin .
ook RIS 31 BRI RO OO A Pt 5 copipi 1.1 Bl Sonnesin 37

reduci ngti ssue damage, for pronoting heal ing, or for .
copnpsine 4 wgngn Henhereinf @id ?ﬂtﬁ%ﬁﬁpﬂowg}u%‘cﬁl\?gs feFripgession of a
i ncl ude vasoactive agents, anesthetics, therapeutic
huange nermefippratein freerlla assorigod With theteye of salPatisntoki nes.
Al'ternatively, mcroparticul ate or nanoparticulate
pol yrredriain dnémdinthnssathe nfideirscidmpldsales ewtespandingipd SonpYA have a
provi ded herein. Conpounds provided herein nmay be used _
nucRoeEBiqnaick e¢lectéd frormISEQC I WO: Hy@hincladel ipritagsqudnat bgling of this
in a particul ate dosage formw th a nunber of |igand
apPlicaBibi (cokregRnding® ReElli@SfoatdaaphamnipitereatspcDINA’S, horsions encoding
manner, mnetic peptides, antisense conpounds, and
a &)tnnﬁ{m F&FQ%Q WRJS PEMIndSsholRits, Ak @HBpitions ta8@IBid@ &8 human
W th other active agents, are released at that site
c 1] t 9 POV [ b coipBghigreteins. In
oo ploles SidC YN 1 SyRupoR 10 AL Rthit AR
regard to other active agents useful in the practice
of the present invention, such as growth factors,
cytoki nes, and the like. Release of the active agent
fromthe particul ate dosage forns of the present
i nvention can occur as a result of both diffusion and
particul ate nmatri x erosion. Biodegradation rate
directly inpacts active agent rel ease kinetics. In
certain enbodi ments, controlled rel ease parentera
formul ations of the mnetic peptide conpositions,

e
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m crospheres, mcroparticles, mcrocapsules,
nanocapsul es, nanospheres, and nanoparti cl es.
wob@sosapsul es contain the therapeutic protei NPEEIER006/001961
central core. In mcrospheres the therapeutic is
furthlirs petasie dnibbdiaiegisouhe tahésepser top@Inds j gue swtisanse ahigpmicleotides.
used for controlled release as well as drug targeting
Exe@pl 8y bAtRBRL hlidba@leodsi ts enmexmod3y inchide FTAIAT T Go6CA AGA

present in a substantially isolated form It will be
AGUNger gigotct hatc 14 m abiay, GRK AET GORGEOA GBACGGAI ATE GTT
or diluents which wll not interfere with the intended

ch’ R gs%q)ﬁ?l (i f SAUEECANG HAA lcAre CAe0AGIEAABSTAC CAG CAT

olated A product may also be in a

| | I
RS, A b e i b

iR tuel s gewgfr%ﬁg%%@r«wb R0, B e
e T W@ieg%fnpﬁifféﬁidw cos
AR TR AR oA T vy 0 e

t he uterus, subcutaneously, i ntranuscul ar |

antjsenst ahigdngelpetideyo conaein AP sflecindanslyde T RLE AGA TAG TGG CCA GAA
cerebrospinal fluid (ICSF), into the brain tissu

TGCeY g SEQHD MOr Andndl 5° A6 ACStAGEI ToA CEEAA G %;ﬁﬁﬁ@ﬂD NO: 8).
medul I a, into wounds, intraperitoneally or

Exérmjlarg pintisensd bljgonarledtiyls e normakinya1 . lesegectedntlfrladﬁeﬁ oueTyCCG AGC
intraarterially, intraportally or into the organ

COM GABIAFA TRHC BGISC BHSEQER NO: Bn5i AGALVEE GG §GT GAGACAC 3’
adm ni st ered agent becones bioavail able faster than an

(SERYENNOAANY, BicS3 eTGA AGAR CHATEGAIABA §6T T BiggEd b &0: 11).
general ly rendering intravenous adm ni stered agents

nor & { Rxh&- em%b&lﬁ{eﬂﬁbhgﬁﬁké’xynhdﬁoﬁﬁ@i deREfe@rom the following sequences
adm ni stration of the antisense conpounds, mnetic

areﬁﬁﬁfcﬁﬂ@? gulﬁﬂfé f&lda%-rggmgfﬁg Rokshe@h 48REpkRWANT 1 ON can be

0 disease t ts present In organs or

A S?“@iff\.@%&?bﬁm AR Ko M SR R EoTe e LR oo

or 1n raarterl Ivery inclu

R Ecg S BEl R e PR o fgnbrersion
5 BRRor MR S REHB KA A rBETAS T, TR0

adm ni stration and ki dney-rel at ed c ndltlons throug followi

In ryeh sAnother efmpodianeniaj aicedsoxupiclertidrs s %Fe defiampiths, efqyp following
certain enbodi nents the conpound is

seqrepdes dis/ppuicylpdpsuiible fer. cgnnemn&é@.i? %)‘éﬁthl #ki: for
system c delivery, and in other enbodi nents the

5° TOEPPEN GO ATARET AAE) BoA b Tde3’ (eangexindtret | (SEQ ID NO: 4)
peptide) for direct delivery (e.g. to the ventricles

5° @fATt OEC I0Ta GG D IGATNC AAIGES S pommakind®r d) . For exdfBRED N 5)
patent 6, 752,987 and US published app. No. 20030148968

5 (T HRATOITG ADICFEROTat®d 3bjtoniekrB®nNce herein, (BBQAD NO: 6)
describe in vivo delivery for heart disease, which can

5 RGALERM ¢ §BeOCOX d A 860 Plichediks®) phar maceut(sgalID NO: 7)
conposition into a blood vessel or other conduit

g‘rkfféééG%‘EEQY¢T@ckEk%G%®§&59émef tissue. (SEQIDNO: 8)
refera e Injection can be perforned by
adn1n|strat|on into one or both coronary arteries or
ot her tissue-specific arteries (or by a bol us
injection into peripheral tissue). By way of
illustration, for delivery t& the nyocardi um such
injection is preferably achieved by catheter

i ntroduced substantially(typically at |east about 1
cm) within the lumen of one or both coronary arteries
or one or nore saphenous veins or internal mammary
artery grafts or ot her condults dellverlng bIood to

o -~ . 1
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(VEGF) protein or a nitric oxide donor (e.g. sodium
nitroprusside), into the tissue to be treated, either
weoisasdent |y with or, preferably, w thin seveP&l/1B2006/001961
m nutes before, introduction of the peptide m netics
5’ QBT pEPAGE 00 ATGRIACSGAT G BIETHAB I (cmmneind . Bct i VEEERJEMNQ: 9)
I n one aspect, nethods of spinal adm nistration
5* AG&loateGout COPGAG AChed 3t @onregimBhiues of spi (8&Q ID NO: 10)
injections known in the art. General nethods of

5> T &S CARFGA NCRE TG Pr(ca@Brind ISHr at i on i ncl (s INFNO: 11)
exanpl e, epldural i njections (including caudal bl ock,

tr ans|suap QBm E)Fcﬁf%ﬁ Y BerallicBmbHRNSIM aba@ed to about 40
JOInt |nJect ons (I ncluding rnterarticular and nerve

nuc?eggastes | ks ec%ﬂ 05k °8 H)agtg)‘()?ﬁg Rk ﬁﬁél%ﬁics)sﬁ&f Riokd %wally those

I ons, and ferential |ower extremt

co eCt i?l?xiab()\/{a,g tP«, %tﬁeziﬁé% 4 lclecgyseggtgh@ r«]-:%en chQ ‘f@wall about 30
nuc& %%? Iegggq(gngencto pgun?dﬁ ﬁséngdp %%g%attcgg n{a%/%ccaﬂeﬁﬁ)abodtﬁo, for

certain aspects, the anti sense compounds or ni neti
exagralt Fidest SRaHt GO rant ok D nuyeaaco B I YR BlgP 0. 300
in conbination with agents used for ener%) tr eat ment d
40%15081 HO9Rc209A Pr 388k ennare npsleeides i lspa®; Fugrble RafifsRsg compounds
i schema stroke, which is treated by renDV|ng
inchids.tfotexaingle, aﬁwnme@DNking bl ood flow to the brain, and
2) henorrhagi c stroke, which involves the introduction
of BN cabst rerbbilienntsp aptisenentompqunds erea trgdside daliahgeast about 8
aneurysns and arteriovenous mal formations. In one
nud@EPREE of tar dleiEaid motculk atdigca sétrmekie howing ianuikledEnse kesjuence
use of clot-busters, such as tPA Cenerally, tPAis
selfdéd R ISBietb WOk 12-31. aintditieR @mbodimeints, tHkomtisemsathrepamnd é¢ targeted
of synptons. In another aspect, treatnment nay include

to B 1@3@?5‘50%{ ?(Y St BASHER 1M 4theR3CUBolI BE helehsPBbA 16, at least about 18, at
anticoagu ants/antlplatelets Amtlplatelet agents such

lealgts b%ﬁ? 56 | B e ?tﬂ ﬂp&%l 00% %‘ir? gumh a@?tea\é\a’c{l;oﬁf B4 nucleobases of a

ere w S abl I'ty to clot and can be

nulc'llelgg{;llﬁgwﬁ rc% eeenntco Q kgnnggfi%taﬁmé 9 ngagobqﬁel)%gﬁence selected from SEQ

emcs e "can 1 nc Carotid

ByehpR) Fﬁwﬁ% h.“fB §‘E}}SI§‘?SSgﬁ°FW°‘%“e?f3{?§HS?§ SflahuleORfs argpted to
I .
beg’fqtegr gleé%‘{nﬁ glpfgf% 6&3%&?@9 p@%%{l‘lglﬁ{csamﬁl igﬁlﬁ o(lélng a human

the use of ball oon an asty and i np I e

cogsxie gy &a 8 Inugleahassstia ?qngfﬂtqr dojigere Q?t&’i‘f%}b’lél%f&{ﬁ’g? nug eg@é?ebetwee“
i n whi ch nechani cal devices are used to renedy

eighti pbdiShnuslcobasen detwren vigizaad 40mypleoharmss batuernc s?tnlié Qéﬂwl@obas@s
surgical treatnent is often recommended to either

bepleaa el2a ambtsal meldopases, betreeenatie and 0 aerledbesepnebytwesyf 16 and 50
the aneurysmor to renove the abnormal vessels

nueRBEHsEsS bétged] 8Aind S0 inaviestass, Bdnvécnr20mnd 60 nickdbpses, (Gaeveen 25 and
such exanple is the Endovascul ar Procedures, e.g.

50" fRildoBases, thwdini B hRISSS ntidlesases 1and1g1tm\anu\me tike \@tkeraintisense
a catheter introduced through a major artery in the

ohgﬁu&fs R in il Stefhad Be bindnaNBEsH ) %Eﬂ i9kizA\YHA s@pe hiating more than
posits a nechani cal agent, such as a coil, to

In certain aspects, the antisense

%ME&%ﬁqukﬂﬁﬁnetlc pepti des can be co admi nistered
as a conbined nodality for surgical treatnent of
stroke and i schem a. Surgical interventions for
treatnment of stroke includes, but is not limted to,
conventional surgical nodaliéies for treatnment of
stroke, which can be used to prevent stroke, to treat
acute stroke, or to repair vascul ar damage or
mal formations (for exanple, AVM in and around the
brain. These include, for exanple, carotid
endarterectony mhlch |s a procedure used to remove

e
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bl ood-deprived area of brain tissue by rerouting a
healthy artery in the scalp to the area of brain

wo ewsasiad f ect ed by a bl ocked artery. | n other BESPERDE/001961
surgical nodalities for stroke or ischem a include,
f OTANEXEP k&mpdthilp pichde tveithoni méatioshantiseniss olig@fucleotidgs (ODN),
treatnment of brain aneurysns that cause subarachnoi d

antiBIDFIINRGRotidel,| RBkyboryhws] MephélinanpigogicebfiddshRNAI molecules or
aneurysm from t he bl ood vessel, which reduces the

anal% AR "eo'f hal it m¥febiliesObt Sfalasd Qhé?écﬁ' eANAl RoRAMNET analogs thereof,

aspect, 'surgical nodality can i ncl ude "detachabl e coi

DN}\e Cnrfer%l of gﬁalog%%ere%o@ & LhSahieRb 11fs Héll Afe1Edr ?ENAS%H afdIeRitRdreof..

€chni que genera i nvol ves the
S, AT AT e e
G e T By S AR s
b e BN Gt RN Agior MBS Ay e AT @%S&J%?R%ase i,

the risk of rupture. Once the aneurysmis gtablll EP, dified
whigh seagifiselis @@mde&:@ﬁ RNA grang of dedormed RN TIAN A duRlexgss g gpditie
henorrhage and death to the patient. It is also
in cont erpbanetic attion of FNase HgOPATs cep inhitrietmnsigtions oi gRIA via steric
i nclude recently devel oped techni ques such as
hinGaRdeeat ialtibit splMingrod prerrg BN s f ODNaVING med ticatinag thetges havepeen used
enpl oys sophi sticated conputer technol ogy and
to @RENBIDNA f@r the Qihiitksn dforgmserjpaibmby tieeformamnsd tiple elicss ODN
of the AVYM During the procedure, a customfitted
rna% [2NBbthife by afRREodnRel hetRaki @hutsmiteddydhais and it is relatively
hr ee- di nensi onal reference points are established
strét%tt{asava% by MR QDN b adyesehitingd! Snciol 106k g oS ENS RS antisense
ocat e t e AYMwi thi'n one or two milineters so

bw%ﬁ%% gan operate, using mcroscope-enhanced net hods
del i cat e instrunments, w thout affecting nornal

braj n %t[glﬁsag%eecﬁa hg’ ngHgoqeslte% hoSck \}%&P‘@\ﬁf\l (339{ bENBMALL 0 increase

Ste e cti chis a

thegS 1c§c|¥e I{&aﬁ%e SI V%& F,%eél Ll fove!)IXckl ﬁeSié oé%és@%ﬁdu':[ﬁes%h@&ckbone

ues a

ORI O Sttt ﬁl'@%k\%ﬂ e Eta@@*yi t e anti go hlfnce their
focusing a bean1of radi ation that cauv@ﬁh&% S d .
celbwiat uptakey Hhesmpysaagely paé Modificpéongs arg 8 ©IH°E gmg OXygen 13
techni que, nornmal brain tissue usually is not

repddcbd by @dsulfm #fem, prsefigi rbogphorafieaiel ©DNsor Aeleathone | Phosphomthloate
Hypot herm a, which utilizes hypotherm a (cooling o

O dadbisety pppirovedrigtenFD At anslkeevaduratirey pbw@@refétoatera@ateﬁ%@ms are
of giant and conpl ex aneurysns or difficult AVMs.

in BXrB@Rtages dfleBnibalaiials foe apaiday of cengisead inflensatery diseases.
thenecessary tine to operate with mnimal risk of
SUr gge ¥ndchshiaados hétRikeof SPBIGI wikth egpédp e rilockingvgenadumrtion vary
cardi opul nonary bypass machine is sonmetines used to

ShEHonb boad So\BRKAY AT DOMephslofy 24,15Whi 52 (1996);
(h?ﬁﬂﬁgq%§h¥§ placgd under dg%pmﬁ§pothefﬁta g%her

Dlahp%j‘lah& iR, ING WeS, cAdREr Wnpk@%ﬁem@@‘;%t@lh' 2af.ia@d Cohen, J. S.,

IS a surglcal techni que for treating aneurysns

j
Lt e L

to the brain
by grafting another vessel to a cerebral artery or
provi ding a new source of blood flowto the brain. In
certain enbodi nents, targeted adm nistration can be
conducted using anti sense coépounds or mnetic
pepti des alone or in conbination with other active
agents such as, for exanple, conpounds useful for
i ncreasing efficacy, reducing tissue damage, pronoting
heal i ng, or increasing patient confort. US published
patent appllcatlon 20040259768 descrlbes nethods and

. .
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as is known in the art. For exanple, a variety of
gener al - purpose catheters, as well as nodified
W@ 200hasEr6, suitable for use in the present i NRENTB2065/001961
are available from comrercial suppliers such as
negAthéBnhatteCODN Y achcas! whosiBpdiesers aGd\@E)rphoFathipetes, elicit RNAse H-
Therapeutics and Cordis. Al so, where delivery to the
medIMAE BleSiagfNof $heatiiee WERINAYOth} badkbare mbdificdtioys kiat do aot recruit
coronary artery (which is presently nost preferred), a
RNAWRSecfse BPREPBERBBcHaAR oPthedFRMS hélix Pimaiduvigetha target RNA, can
catheter into the coronary artery, as is known in the

be Ahskifie®PYs W@]IXC RhdlahdUSHREL PORhlarfy 84 RidkiBErs GRhiPRtter dgroup include
conveni ently I ntroduced into a fenoral artery an
mor?ggéléeﬂ%?,e %—(r)-entlertl?}g{ %‘?-}aﬁ?gug}@k&h Qudidib BRiRT 3R ¥erAd nucleic acids

nal —aor coronary artery.

erpati a catheter can fir ' '
e s R s BOME S JPaflficon PGSk U BRHEE el B ana
to.a coronary .artery, 5 Detailed descriptions of these
Uwaﬁamb@ﬁ@Pg?%%Hﬁ%ﬁ@@%wgﬁﬁ-be found in the art (see,
e.%é, Topol, E J (ed.), The Textbook of Intervqnti%pal ¢
Carldi #noghgy aspeli madulptignpof ¢hy, SEAIEXINCEXPr4sY ) tnvolves the use o
Rut herford, R B, Vascular Surgery, 3rd Ed. (WB
rib@aes| Riborgmes 2aGFUYA majasylen thakirt 35 @zynes, pYen(ip fie cpwiplpifeabsence
Ceci| Textbook of Medicine, 19th Ed. (W B. Saunders, .
of Ar9@R},; TheghSalihe tatalyticDictiTiteofTusakingcroder famingetoyalentdopds with
Ed. (WB. Saunders Co. 1991)). The conpounds provi ded
exth@fdiiany SRRyifioRy, aberehyi steeretingothe eptrddrieyys dates jof tasgaiest fepgiions by
preferred that certain conpounds are conbined with a
maRfakieBeembgm@lid.y acceptable carrier or diluent to
produce a pharmaceutical conposition. Suitable
carRipgfyincd Brhddd ReNhfoukh Wande —I Gk ®adepaiigian@act to degrade target
sol utions, for exanpl e phosphate-buffered saline. The
0 I i dfeQter PRKBIHEE TBEre are several different
i S L R R S v
claSP ?fj ntll?ogglgyss withthd Ih@lﬂﬁﬁgﬁlrég@lribm%eﬂgr it hR% wikl 3#@ief As its
nuclei c acrds by mamal i an cell’s is enhanced by
nar?l% \ég;gl%lfﬂg?n g%rgér%@aﬁ%fbﬁ%&#&ﬁrrﬁ? % Gﬂ%}lgeus%s?%nggls'gs‘ﬁrﬁ lin hybridized

rans I on agen mul at1 on

o B BT LS R TR A PP RS b o
e RS S DA AN AT RO Rhge by o

Formul ations for topical adm nistration y include
ribpryaresteaviras| diysiang s, sush 9e mageesiun, gingd dh also drrsafgnt ogdprget RNA
drops, suppositories, sprays, liquids and powders. .
str@awre emtli aspesbibibibar ieclecalizingl a sheaymer With Aqiaesst &N iy the cell
or oily bases, thickeners and the |ike may be
thioege ssans of lodeiatiab lsignal Ceatatlyl igtreases theposilgosing efjréency. The
the like may al so be useful. Conpositions for ora
hameEiHRh® Hb&dyines atenshbis deoyphwviol & shanicglyasyutheszed or can be transcribed
suspensi ons or solutions in water or non-aqueous
frofE tcfbrs, ABRGHE &5 theSaiRioss prodictibh 6f Sbozfiesckieir cels.
flavoring agents, diluents, enulsifiers, dispersing
al dgpOLLRENGESA T8 ¥eRE a8 8 Shb BRI as firoimRaRhitta@aSoF B self-splicing
parenteral” adm ni stration may include sterile aqueous
| Pt 1 QNS MV t.a hSoietl] Ase. aRdter the
o o B R o
effective to treat a patient with an oligonucl eoti de
in conjunction with other traditional therapeutic
nodalities in order to increase the efficacy of a
treatnment reginmen. As used h&ein, the term"treatnent
regimen" is neant to enconpass therapeutic, palliative
and prophylactic nodalities.Dosing can be dependent on
a nunmber of factors, including severity and
responsi veness of the disease state to be treated, and
with the course of treatnent lasting fromseveral days

a o e
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standard pharmaceuti cal procedures in cell cultures or
experinmental aninmals. For exanple, for determ ning The

we Dpe/1§4ube dose |ethal to 50% of the popul ati oPQT/EB2G06/001961
the ED50 (the dose therapeutically effective in 50% of

discbveey phheseaivd BINA erFirees] BYA-mediatod brsalyiisdtas besyi feundrpgsociated with
therapeutic effects is the therapeutic index and it

the GEM-sPIRiRX Rfcap SEdin@Snst bE yeat,i tingAD54hd/ FIBBO mitCdmpdtindss well as
whi ch exhibit |arge therapeutic indices are preferred.

chlo%lés%) CREROMAGSt Plakt B bihd vixdie raVAle Iepitist deltrmyrubend a
used, "care should be taken to design a delivery system

sateilRQthAaﬁ&ﬁ %urgé}ﬂﬂt | CRERAHAG S odRial ReboSIh&s Rburdhafuelyesht can also

Issues I n or O mnimze potential danmage to

be a.ﬁ1 101%5&651?3 G&l foP e Jﬁ)?é%smﬁ QIEJ & tzmg,r &%P@&ﬁcséeq&en@és iff €lsSon the same

tal ne rom-t cel | ture assays an

nuc%b bd str'ag(#s éms ﬁ nﬁ)gceovgl% %LIJ;HI{I]{CB Rlﬁ(ﬂé‘ié 951 n@Je@t 31@611191%109{ activities

unan e dosa such conmpounds

Lies fera ran I

are b8 SRR SR Rt HRRGE ?‘ﬁ%"‘%ﬁ Wg“’??% efiing ngy ribgzyme
toxicity. The dosage vary within this range

motifs s it Al SEhsBaes giher dya torntenployed and the route
of admnistration utilized, For any conmpound used in b
t héTheegmur Lontremef | hv@ermoshila (e tt“h é’tr%tp%f PE4pg roozyme to be
ef fective dose can be esti mated |n|t|aIIy from cel

conyertediinte ad@eayescting Womeviiely we el de ALAnRERI/ TRpzYRF Making it useful
model s to achieve a circulating plasma concentration

both dn gendrhiatresemch Lad sastah possibBOtherapaitic. t nethe driaeprlickg igaption, a
of the test conpound whi ch achi eves a hal f maxi mal

defbdiivk Rkér 6Na Gfrg3aMROMS pandlse ebehargad figdh carreceéionghttisicevalently
Such information can be used to nore accurately

attééﬁ&ﬁtf) R Br&586d2hmE OSES obdurd WidR Rsticingevetion inrwhidhatherex ameeytached
be neasured, for exanple, by high performance |iquid

to BN 8 o@ﬂbﬁ/ed #908dsD Paising &l tleatresMRIG. SRihault @b Be covalently
rontneasurenents of drug accunulation in the body of

me’iégeco R4l of lr?f%%?rg?sc ipV ﬁﬁraytré}'lg&?é?ﬁ' cRnQBactiB€ This reaction has

|'at'i ve potency I vi dual comnpounds, i ncl uding
SR GBS BB S

itro.and in.n ¥iyo
%ﬁtﬂffﬁl@s Weplf%g:rt %Wﬁ%{é& r{a‘?/lgt? voIr om“ﬁzk @p(ga& %3‘39%%“““"“ -
a total f about 1 gram depending upon the route
an&P“&&H%ﬁW@%W&E Gui dance as to particul ar dosages
and net hods of dellver IS provided in the |iterat re
andTheedprbanyclaasg iRII\tf@F% ig foupgd Heqreant é{ﬂ@ugﬁ}?u{ ’F?é“rﬁriﬂ 15 enzyme
Those skilled in the art will enploy different
ha§ BNHend tone asmpIsrpretain| coppprEats ctea%ttﬁhrtgdtp% therasgagispfrom which it is
their inhibitors. Simlarly, delivery of
isoteddy rilhe R2OA catgmners dloypibp Esdeschiaend i MosilinasbElivzgaes can act
herein will be specific to particular cells,
as QOdidishecifis cledvage bgpmalin thesabsdnice géﬂerlabtelrdamg gerfagn fglpand ionic
0.01 ng/kg to 100 ng per kg of body weight, and may be
coSiNER. O8GRI of ARY Subdiddtd Yequiverakdty forniumidnl yndobacieeialr tnzymes have
or even once every 2 to 20 years. In certain

sh&IP adt AR Simdl RELHARAGR MY HyHé YRBmbIE Qreiiem dif atthyfer RNA
post surgery to 24 hours, in another enbodinment; the

(ﬁ@&l?eg Oriis stgictﬁ?@cefnrﬂ%rﬁl%na&H s uﬂﬁlqay Rledighed ‘hnf"ééidfeSRNAs which pair
ong-acting conpositions may be admi nistered every 3
to 4 days, every week, or biweekly depending on the
hal f-1ife and clearance rate of the particular
formul ati on. Persons of ordinary skill in the art can
easily estimate repetition r@tes for dosing based on
measured residence tines and concentrations of the
drug in bodily fluids or tissues. Follow ng successful
treatnment, it may be desirable to have the patient
under go mai ntenance therapy to prevent the recurrence
of the dlsease state mhereln t he ntnetlc peptlde S

- . o S e~ o~
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or prevention of conditions which require connexin
nmodul ation an appropri ate dosage |evel wll generally
wheoahdup4 0. 001 to 100 ng per kg patient body PET/gE06/001961
per day which can be administered in single or
to tiELthicPRIA JaRIESIveAs Sulistratbd for BDFeg @-hedigtd, sinsiveiligistpayage both
to about 40 ny/ kg per day. hi certain enbodi nents,
in tROMROMBS ndirovdldedt Rey slbdbeenshbwinlitheg tispatisérse ablhyonent can be
antisense conmpounds or minetic peptides, are

cov gbiﬁt‘:@foecﬁe RN ARE PAOA herb®y d@ifdatifyv e efzyieValy to the target RNA
condentrations fromabout 1 micronolar to about 1

of JRelest!. n‘ﬁ{vgs!tfgatt)fs Ql%klé{; a&@an € PRk PropeARBPUle &B@n of antisense

onta out 3 m cronol ar” to about 300

RNﬁ? gv?kg% lpgi ’V\?t%ntg]igetr QENAROMY; t%ésmocsrtﬁmi’ek@&té %eéﬁg lﬂea?’a%@ of the

I ' nal® concent ra I on over arrage

targ%ngql,dg ;‘éag%ge gdop%g)btb% 2@{5)@ ?H[:rg?sg St lexq)éruggﬁ&'tcyttkgggalowrus in cell

concentration over the damaged site, and still nore
CLH%‘S?plcally betmeen about 1 micronolar to about 10

m cronol ar. anot her aspect tjde Mﬁ and id

m néepu@bwétsmasomayatb%geala s PPl TR e, «

about 0.1 mcrograns per to about 1 ng per

raraboB03 A era0g witschpeAakDNb Plgk s R ERPaHS i viros
m, or fromabout 100 m crograns per ml to about 500
undeigor 0 grificteavpgr reattionaipouro 25 thendhsensg rofrpsotpiay Hie, reggtions require
about 300 mcrograns per nml final concentration over
neutrilepHl aaigigt!. Siht elf-dlbevagntebotivo ivendntegmbpaybefitbe fneivg.rolling circle
peptide mmnetic nol ecul es) are introduced at a nunber
me@fan@in fresipiticao TaeRsElfticavite RV.&f @ndblsybdratedseto grovp©dg@nding
Mto 1 x 10 M Once the m nimum concentration that can

on ALEQHANEL Ynd BRIBAGRNE stPuchR R2hed abdud ChdicleAvgge Sitel  Bihald) eibezymes
expression is identified, the optim zed dose is

ha rb%&?he%@&’ bRl LmBHOBSROR sHigiel Ahd®dlpint VB6diahd Virdseid RNAs. On

S, an anti-connexin conpound can be adm nistered to

theaga:gl e(\)é ulaasthatgg S%e&o%ﬂargo%@ﬂter atd gncolngar\yédv%t'd? lﬁlcleotldes the term

ar cel or organ of a subject (e.g. a
. For exa
‘h%n%?ﬁ)g bps s eteﬂ)é} Id%roggot" 1sns ﬁg_? ex?rﬁlll%o%égg‘%ﬂrﬁerhead

e RS S Wt
Vi vo peptide concentration of about 0.1 mcr

has] mpade E/Da pogplay, ehoicenin the Agsieg © (tlran)v( af@gGrltmzymgso Ogoln% I’Wa%son-Cmck
mcromolar (2 x 10 6 M, about 3 mcronol ar X 19&?

bagy) pairdtigo e ganm@rheﬁdmltaqzyr(lg cgn be d651gy’e tqsdggre ¢ target A. The
mcromolar ( 1 x 10 5 M, about 50 nlcronolard&g x 10

reciirbhentsbiothe cRBGIgerisite mblamvebzmpk, awl virtyylly aydiH seygnee motif
mcromolar (5 x 104 M, and 1 mlinmolar ( 1 x 10 3

(wMre HanW, & omidl) cambegtargéted. x 10 3 M or greater. Wth
some minetic peptides an in vivo concentration of
bet wegrondpit-dérivied, stl-cltaeize Motif initially identifiedinvh¢ negative strand of
10 5 M, including about 5 mcromolar (5 x 106 M, is

th®Bhdc8BinSspbt oAt [RNA 32D B€dhn, tertned @l 'halgpit) @8 Ephperclip.” The hairpin
antl-conneX|nconpound is admnistered directly to a

rtbto Q1 hfe BNAGRateS lir?asre%rs&fé@ea{%ﬁéﬁ fhatOfen@rateBIM®LJyclidiphosphate
anount of about 0.1 mcronol/kg, 1 mcronol/kg, 10

' , and turn over
T e ofﬁf*%ﬂlﬁmﬂcr% ol
exanpl e, an inhibiting concentration in culture of 1 x
10 7 Mtranslates into a dose of approximately 0.6
ng/ kg bodywei ght for certain conpounds. Levels of an
anti - connexi n conpound (e. g.65snti sense conpound or
m nmetic peptide nol ecul es) approaching 100 ng/ kg
bodywei ght or higher nay be possible after testing the
toxicity of the conmpound in |aboratory animals. It is
al so contenplated that cells fromthe vertebrate are
reaned treated mnth the ntnetlc peptlde and

. g oy o, ~ o o
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as research reagents and in kits. Since the
ol i gonucl eotides of this invention hybridize to
woewbas@9aci ds encodi ng connexi n, sandw ch, PCT/IB2006/001961
calorinmetric and other assays can easily be o
mul§§1e Séclﬁéé;c‘df Qatiqy Okfateeistin trhins  Balwstrate Requiremerghion therhaiipig include
for detecting hybridization of oligonucleotide with
a GUBEWRRRNREVH:E oGS iaimdaRly apsiresn Wf theed.y The hairpin ribozyme also
acconpl i shed. Such provision may include enzyne

cata}é/%g A {ié)rpﬁactfoﬁ,ddltﬁbt%ﬂq{ is W oROfrQfuedBMused e tlesuaid Rbdtions.

et ection systens. ts for detecting the presence or

absence \Qefbeg@{ﬁﬁﬁéfbﬁ VBB BEth RhGRRfHREH anfiMirpin ribozymes in
conpoun%s 0 e Invehtion may al so be used for
research purpose L fi b i eda
colig B v B R ERE TP A o e AL S DL CARY en
assays, ifications, cellula apakat|
rangihen s e rBar gh aie i v TR B SRE ST AP gt con
persons of ordinary skill| in_.the art. Various a
be dpgineEl PriFarR B HSHOY TR B QTS PR Moy Sk
to the following experinental section mhL?F mﬁll.ge
Ranmeranist 6b demensirates that thisdammprhgad ribzymp metf badkRofgatigy y
and not to constitute a limtation on the scope of ghe
theriapenéin tprdicatitme irf aoithdwin méjicktagapvas? wrteal complgigdepipigipn of viral
illustration and not limtation. EXAMPLE 1: CENTRAL
genbIERVEXkISn SYEERNtaDamages ¢ells erigneered tq edpraseanalishusyAst em
can be devastating with enornous |ong-termcost to
imrs@OdERcyencvipat(HENE gagaibezymic(@apatanoh ogfiaé al rootian geloscieate 7:2,
occur in severely injured neuronal tissue share comon
29-sh1qp@eeristics. Wthin 24 - 48 hours after injury the
damage spreads significantly increasing the size of

t hep, an 6iedfshRE iR fulafibh 8f @B rcz&ﬁié'xinsex?ﬂ'emgﬁﬁl@ldgshye tifeeof catalytic
gap junctionh-nedi ated bystander effect by which gap

AN | n iR B RNAVBY&Ss h
R R i R A o i Rt
bee‘[r]l'sci,_e"\/%lgé\eéiaxllia inN9 r%re%omagﬁ 2o lari'ogv;ﬂ]?ﬁﬁ‘lgf&y&ésg&%)ﬂ inTllthl?re). Two

_ ver,” al'so ‘acconpani e anmmat ory swel ling
st B PR DUE PRSP BB by L e sPRa. Th
ot e RS B L SHEL oRERIR! Fp SRR v

whi ch nmeasures cytotoxic edema Reddy,, K,, .et al -
paipagliand rsite sReciBieally relopye ther Jarget (iéé‘g)t.he fammetisgyl and hairpin

damage, which is not an innediate"result,of t he
ribpayintes.atesiliinnt 203 toyshit ghasnlaie 2rd, 81O ieppmiyr Clevpshetfnthe tareet

and 48 hours after injury, but nmay be as early as two
mENAs Ssulfriotettalsstaictipmaovtho PNABpoes reeicleyang sleay multipls spbstrates.

preventing damage spread. Figure 1 shows that oedenm )
CadicSEAb arvgreddedly sneepensivette syrtiesize andl hives goodi cglabytie peaperties,

the animal (Figure IA). In both cases, the oedema can
mdkehoRh@¢ k@] ysishiited Méri citberaatiehicgida xoyiberyest i des

(Céhb) whi ch prevent translation of the gap junction

Pr okgieh %{ﬂ%ﬁ(’)lﬁi FDONELyibs 6n k&) cllturd heveeeen pelishalrideluding the

segnents, the volunme of swelling assessed is
iniibidBh TdrGRDIANRIGAT SR EHkedRBAt VB Ventib e I Ol gRBshesiO NirdOInGiibition of

assessed” by neasuring area of swelling viewed from

the.top. s P= i ' | i i &Y% leukemia.
exggﬁ%%%ggﬁﬁl% ocQ%%O%E%%gﬁﬁﬁﬁﬁgﬁgﬁg&g@i?ﬁ?%@gﬁf?gense

ODNs i ndicates that gap junction hem channels are

bei ng expressed and are openi ng under pathol ogi ca

conditions leading to a direct pathway between the

cell cytoplasm and the extragel | ul ar space. Neurons

subsequently die. Exami nation of cells 24 hours after

i nj uryshows vacuol ati on and nenbrane i nward bl ebbi ng

(Figure 2) caused by the uptake of extracellular

fluid. As described in the Figure 3A | egends for col or

phot ogr aphs, i mmunohi st ochem cal | abeling of

N a
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| oop (broad band top left of the connexin topography
di agram and | abel |l ed Gap7M and anti bodies to the
W@ ioeps4assm c carboxyl tail of the protein (brord/Bes/001961
at bottomright of connexin topography diagramand
CathighebNad cahbt dglivert exapyhaplyasd theyasan ibb baskbbreswpdified fo in order
connexi n43 proteins and is used with a red
to dplib@Ae@S R U¥iveRtia et MHemonocr oarrient | body. The Gap7M
anti body can only | abel exposed extracellul ar |oops of

henfl, GhaRaelspechbtkhé Brebine thviitiod, e glodentid ofthe saetifutiye connexin
tagged secondary anti body. Gap7Mis sterically

gen? | 9d8ed fEOMmeP ioﬁ d Bl‘i‘@)lnﬁﬁecﬁlﬁ% athv i@ N AR¥HAEn MM b RbRE € structures.
ormng intact channels between cells and the only

' I i i bodi d will
SuS QIS ORs WGl BBels itk 108 By s bodi es (and w

re appear yel 'ow ( the red and green
o OHfe R 20 BOGuER, BEh S ARS8 Bchemicaty

| egends for cql our phot ographs his i e_shows
moRAI REeh® FTERE WHS b d DS T RToR A gy of cel
3A applied to spinal cord sections 2 gyrs fter a ts of
entesy: udier vasamele, THERd hackRongaQlizopugiotiges Sh GPLAIRE cggements ©
are | abel l ed connexins and large, |ighter shaded spots .
phorghdthinae c eligodemxayedicotidtse [and cARRFaPHAtRIPIPlac sSegRet (Hnmodified
portion of the connexin |abelling appears yellow in )
oligmiebiyoe dligabgesldotidisonty bryusethatMBA hevgosegmentp of plagphorothioate
(Gap7M and GAPI A) are colocalised. This neans that the
linkaganand dthed xtgnamed dfuokiar modified oligamueleptiisadueings mebylplsfsphonates,
t he connexons present have not docked with the
ph&sph@BRIateR g pE@bhorsdithiuattex N3P Saptthspienanidates snd oligoribonucleotide
hem channels. Figure 3C. As described in the Figure
phopA&BARoatl" 4@l OMeir PRROOGraABNS, ankldps Iafidge'-Ohaskyldbamucleotide
 abeling with the two connexin anti bodi es described in

me@;)%glhgph%ﬁ\atgs? D%vhféﬁ* 10 sRi-Rale, cREdved Ralifant abt Bficléses or 2-O-

woun n this case the application of
Mé%wpg&%ﬁﬁ§e§ﬂggific anti sense ODNs has been applied to
ﬂregen pré%

elrn translation. Hem channels will appear
as Qright spot e ear | | QUIrBd 1 rtion of
i magéésggﬂ?@?lelnttﬁeeé%\ﬁraélggle(?ﬁ?%cf?gé%{%n%u%y T glgglgg&yGa%%Magen%o one

red fluoresecently tagged. GAPl A .are col oca

therguglegsiig, is f}orr@mYJ hﬁ?ggg‘g]ﬁr 8¢ 170 TE réllogtl %nirﬁ%gla%e? Rf such
DAPI. Little gap junctigon proteip is J.ahelled, and fe

hefseasvelivabatey arcaihe PEERSS 3nd tpgé’é’@mt‘dr}‘éeét egu‘g?ﬂl’&gs. are"icleosides that
Furthernore, gap junction antibodies mhich,bipg aqg de. F

fuitiaey écludq @ phesphaie aTqup cayalangy hakedrto thesugas RARRP A BF Jrepqgyide. o
(Gap7M anti bodies - Figure 3A) were shown to | abel .

these treplsosides (iag tieslurle] acneatofurpapsyowiess. thel nhesabalg reip w@pibsdinked to
cord injury (Figure 3B). These antibodies only bind to

cithtreh@ @' 8'iop Bshydfoxlpemictyai tiel ssgarh dn farmingrodigenuclsotidss thephosphate
muti mer upon docking in the nenbrane. These data

orbupdi €AtRAtI Mak adjeéntofuctebsdesomnend anetBerufor éyml atlingar polymeric
seen in early stages after CNS damage renmains in

cofpint an igh thoretBectiiteenaX o @R Iinedt pofynichie sewomme xambe further joined
protein and hemichannel formation is bl ocked using

4 inbi kS BRSEstINSesaRPidn@dlly Preferred. Within the
tog@ﬁ?gﬁk%kﬁnggﬁ%ggrg¥§2%$§ gel at thgﬁf%ne o¥ﬂ%ounding
OlEgIrC:)h&lljJO%d% Sroctdd! ﬁle:)qh% hgfen%‘oiqﬁdérg abRgndnliatefHM to as forming the

eatment 1 n an expl ant nodel” has maxi mim ef f ect on
protein |evels (maxi mum knockdown) at 6 - 8 hours
after application with knockdown apparent within 2
hours and protein | evels recovering after about 24
hours (see Qu et al, 2003; 8ecker et al, 1999). In
the brain simlarly, slices of tissue placed into
culture swell, but the swelling can be bl ocked using
the connexin 43 specific antisense ODNs preventing
hem channel formation (C G een - data not shown).
Fol  owi ng injury, upregulation of connexin |evels
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causi ng cellul ar oedema and death. This is not,
however, restricted to the neural population. In the
wexwoaddIspi nal cord segnents, |solectin B4 | abe&l/1B2006/001961
(whi ch binds to carbohydrates on the surface of
intefuCIe6Gdd kkivat béthanizoandedtidel Thd narwhl linkade dslbaddone of RNA and
vessel s) outlines blood capillaries even after 5 days
DNle goltb erodpholibgeramkageense treated tissue (Figure 5).
n control segnents few capillaries remain after two

e( AeRE t @pouiidYsseful n PHRARKEMRAL mbP Ghetadel bligdhucleotides
Iabe ing 1s of actlvated macr ophage phenotype (foam
1

con 1 1?%1 nfo%ifleﬁ)baclk%nff BNE¥A-Rathdl AdrhSEdsRe tinRAde8d Oligonucleotides

I ces, capl aries remain intact even after two

hav n@%%czdl oq gaclgl:t)o%E:§ incwﬂ }h%s@ﬁ’lgterefam ﬁ‘oskﬁbrﬁ@ét%ﬁ)Qh 1§ BaeBone and

oW ng" I nj ur rat spinal cord

tholg]q‘rp%{tl r als V\g%ght L t ed l{bcl?b%rﬂge)ﬁt {ﬁ geﬁgktfdf(thls invention,

I'njec

oty FassLRanss 8% O AR T, s
ext ensi ve | eakage of the dye fromthe vascular system

backbrng caiplpolafms m?4§§ﬁé@g@0%ﬁo%%ﬁ1rostral'to t he wound
site (Figure 5A). In sharp contract, antisen e treaﬁf
ani Pl sntiserow domppynss svigh megified A iggariclgofife tbﬁ<‘é< l}f‘é useful in this
restricted to the capillary bed (Figure 5B).

investipinl |mayy ipldde, hdbi atxapple sphwnh@hthm@ﬁ,es«%nrelo nﬂ@irh@rothloates
43, are also form ng hem channel s and becom ng

phdtplsdrodithégdites| plapharidskeys, anfisoatiqiphesphatriéSersp ewsitfyl and other alkyl
anti sense ODN treatnent provided herein prevents the

phdpEsHsoIRcIRfing 13€ -dikyead - fiosphondiay aride chirab rphasplionateso phosphinates,
vascul ar system (necessary for reperfusion and

ph(gsgﬁét?eﬁﬁfd}{t%s iAOddihh e -§1Bfn@aﬁhd§f)hdﬂzﬂﬂiﬁ&e anlih emineslid) lhsosplaamidates,
at this breakdown in t capi | | ary/ bl ood vesse

thl&%éh&mxé gig{e% re Sthfoh&eﬁl@;gpﬂog’pﬂoﬂﬁesc enttidhoak§TphOphiotriesters,  and

at a br range of applications, such

borf%tsrcc)}af %%%{eg ﬁ%\)@gﬁon}ﬁgﬁﬁlﬂl lﬁ{ka%égnﬁ st §i/0K38 anddGpdl o4 1HR6E) %ﬁd those having

connexi As described in th

1nv§ﬁ%cy\gcﬁ?r}t I%Pllg%g F&l Ece%t) AHlor BGccf% QR %HR? are thﬂk 3 -'gatglea"-%‘dror 2'-5'

ng 0 shee eart ventric

hour s after an. i schem fou neIs

o SorpY raNA G e AN r?ﬂrtﬁrﬁ £eie USRS L he
infarcted region. The tissue
| solreens asAecAt (Stfeﬁtern@tatedﬁgﬁémds e @ﬁor%cl%’? %\%Parréb‘%nss that do not
bl ood vessel endothelial cells, and w h an% di es tq 0

inaBeds 7vPlasphervs gAm theraia) have Backhpies B’Efa.aé% qrgedt 3% SRoF fhpn alkyl or
(bottomleft panel). The Gap7M anti bodi es rec

cycloalkg ivtentudsastdedmkpgsh.anixpdbyerpaigmang byl @Irfé/d@é‘%»ﬁletszteﬁmlef)ﬂde
proteins so are not connexin isoformspecific, but do

linkmgel, dresriecdrancre|shorf ichay hatematoide o héterpcyslin detergcleqsisie linkages.
accessing their epitope in intact channels). The top

THe& fncindB gRsShans; momphdlinodmphdes #foymat muesrtufren it eagmtion of a
in this region. No hem channels are present (top

nuElegtﬂ@e)) Bk aOPReNInR4 SuifilePEERRINE dndl sulfber bakbdnes) fdinsdestyl and
of the worki ng myocardium (bottom|eft). The bottom

bedRANBcKBHRYS nRthyRUE foR¥acel] the @idTernatdtyle@ackbones; alkene
‘h&h9§é§%ﬁtuft l'e Connexi n43 Iabg§ overliesthe capillary

S anhéfvigsalnba thleddi§drazino
oA, BoRe el B K AR SR bl lalchifd
for col our photographs, this inmage shows triple
| abel i ng of sheep heart ventricle wall 24 hours after
an ischemc infarct. The region seen is away fromthe
infarct but closer to it that8is shown in Figure 5B
shows the tissue is labeled with Isolection B4 (top
| eft panel) which is binding to bl ood vesse
endot helial cells. Mst of the vessels are stil
intact but the vessel walls are disrupted in areas
(areas of broader dlspersed Iabelllng) Amtlbodles to

N e oo
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associated wth nuscle cells. However, the hem channe

anti body has col abel |l ed regi ons of the bl ood vesse
wowiob/13439¢ appear di srupted, indicating the prESEB2006f01961

connexon hem channels in those areas. As described in
backbehe&isgMsRtesdad Isaldanidelackbootsp amidp fratkbgnespirs!, othens kaving mixed

i mge shows triple | abeling of sheep heart ventricle
N;@ﬁ$hmﬂégmg&ﬁ%nl1ﬁﬁﬁ&an ischem c infarct. The region

shown is within the infarcted area itself. The tissue

IS fhaReh§lciM:tificdniiphadd @R dBgofucRRtidemimaRRHo}h theswdar and the

is binding to blood vessel endothelial cells. Mst of

int%ﬁ%le\é?xﬁé gilnﬁafg,pf.’%?rthg bSABBLESE fhamaaSotRle A9 AfkeFeplaced with novel
I'Sp el |

sperse Ing in discontinuous |ines).
Antibodi es t i | i arl BPRIpriate nucleic acid target
g“ﬂ@h{@ﬁgﬁﬁépggm%%ﬁ%k%ﬁépgéf%ﬁ@%ao% d%n%é&ﬁe#Pgﬁannel s

| abel, are evident across t 10| (e
comgapt, BhE SRR s BBy B L SPaRE imt A0 8Bn shown
Careful conparison between these first three nel
to e greAlg i 1SR 8 RSREHEPrs "PF SR drpepis BERROREeNa). In
ri ght panel which shows the other three panel s nerged, d
PNGhewsPeURY. BRCUEBTINESIoRY 91 SLKDLIEIR i EhagrdoBIth an amide
cells, but the label is in short patches, quite un#ike
confthining shagkbonebisl partigylast anc gninesthylglzcing bagkdong, die flugtegipses are
di sks of cardiac nmuscle. This indicates that the .
retaiyataidese bawd diabaly dp duiineslysiones eifrpzeyaatengeef theamide portion of the
central infarct region. The hem channel antibody has
backbbid elirier eadhensif P A egiousdsafan bh dound do ielsss sefl. (fgience, 254,
t hat appear disrupted, indicating thepresence of
149p05@X 090 ilpem channel s in the bl ood vessel wall. Few
capillaries remain intact apparently followng this
hemCHRNMIGCt, DNPERSRbIRIRs Wi PBospAsrothioatd Igidkin6Sandtdligonucleosides
Gap7M anti body | abel does not colocalise with the
iGonRas barti -G tRer-sniawd --CoCH-2 N(CH)3 --O--
‘mﬁﬁguréh%ééﬁﬁﬁﬁg%gﬁﬁﬁ%8&?ﬂg§&nust be of a different(gE%
' ti taein i : ' n i NAN(SED)--CH2 -
C%a%n@ﬁnﬂ%ﬁ ia? E%e,ﬁfyg:{xé g‘ﬁét?};lfégrrl i LYt Bﬁclkﬂorﬁj), RExd DAIN( ?

ovasc. Res. 762: 414 - 42
0 2 GARD) YSTEM Fhi S .
’"éﬁlg rﬁ%%%%‘ﬁg?%&apg]gﬁa nangr\‘ll-gé-r- ol e Féggp“?ﬁ% ot Eglﬁémln ethe native

hem channgel s. t o .mai nt ai n,vascul gr i gri '
PGSRy iSRS AEBREIES o ctienr @ Heore Mhatdlshitfaied. In ye
sterile gel foamwas delivered. thrqugh the ]eft
angihelofSPet, oREoBRTRAtAS RAving m@@ﬁ‘ﬁf”@ﬁ ragﬂ?%/g‘%"!&!"?“ﬁasﬁf&%mres are also
transmural nyocardial infarcts. The gel was delivered
cogtswetatddal | y according to the nmethods of Devlin, G, et
al, J. An ovine nodel of chronic stable heart failure.
J. Qaradothfiapdpectfit it 4pntemplged( thaiothe. mpdifed eligemclpptides may also
| abeling of capillary endothelial cells shows that the
con@i drlear ynobethbstitjtad sxgtr moiefisc Fenixampies sligpnigedtidesgompgising one
down. We have recently anal yzed progressive infarction
ofithe fonewiieemei2nf@itioh: OHAR O4.Ganet Ni-lkylad-atklyl-OBfat,iQxt.1Sy-, or N-
and tenporally disctinct expression of fibroblast
AlRQAPNBX DS safdy BLalRIHGE RvhleRtirathe hikon alkédy didaRgGlmay be substituted or
ReSearch, 62:415- 425 (2004)), and we proposed that
uﬁspl%si’itdtéi €45 890 RikyPogeP 1 dne aikenyl HRdiafal. Dusicanee preferred are
e

ect. The data presented herein indicate a key role
' i i hab@eti2)n CH3,

Sl R R T AR B
expression of gap junction hem channels. In triple

| abel i ng of 24-hour ischem c sheep heart using

I sol ectin-B4, connexin 43 and hem channel anti bodi es
the data show that the hem ch&nnel s are not connexin
43 in this case, but instead appear to be connexin 45
(Figures 6A, 6B, 6C). Note that Gap7M anti body

recogni zes conserved regions of the first

extracel lular | oop of the connexin protein and i s not
connexin specific; it cross reacts with a nunber of

Y N I T T



10

15

20

25

closer to the infarct region (Figure 6B) and in
conjunction wth hem channel expression. Wthin the

W0 pfoanst494 egi on itsel f (Figure 6C) hem channel PEI/E20061001961
expression is high, the capillary walls are

o(cgm EONERShd OCHYP ON|(CH2)n Cpgiey where ntaad oahtfeoh dits glwout 10.

ere the connexin 43 gap junctions are |located) are

Othg‘%ﬁ&@r&goligoﬁwo‘ﬁﬁ& m#AScokgsiee bixeef the fdlloevity guhiee2'Gosition: C1 to

| egends for col our photographs, this i mage shows shows

c1ol lgﬂaxeﬁf(yl Ng Btk @ BWRARRY), alkBfyKiaRdikyd a0ialladil Yr erdakileEHASCH3,

s and myomesin anti body “I'abel’i ng (ni'ddl e panel )

K n r 6800f NOW ORY,1e1%2, iBtefbeycloalkyl,
Oc%lébgﬁél\zfﬂr@%?;ctﬁr?’i %él).l Q?S]ﬂ%giﬁt@ﬁm hours after eroeyeioatty

heteﬁqcagpéﬂc%g %r%oa grp C'&)%l};apilaﬁmw Qfstiltad sf o‘ﬁﬁ RNA cleaving

rves are conpletely

di srupted and ar cone
Srouga  (GPHOHEG b BB T HBE g S Pt R g i ST bchnedc propertis
death is occurring in parallel wal | .
of gy slighnaglpaiideonr aTéauR & P“RYPPQE;%\A‘%‘% p’&ﬂ%‘f@é}?"m&? I%r?Pé"“F’S ot an
_two ShOMAng the relationshi p between the %I ? foati
oligenysidotide.jaad offier sultsHvertahayig ermdlap Rrpertish e g“e "519} gation
7 shows Isolectin B4 | abel of disrupted bl god vessel
inclwils#-methosycitheoia(2+-Oz6H8 & PEFasiaky KioYA 2 gt Qonfdrthoxyethy)
di sruption illustrated using antibodies for n¥one5|n
or 2MM@IF) (Mg ertdieHioW b&hibs AftatlAS, F&r 48 be. anglljopyalkoxy group.
neural tissues, subsequent danmage to the bl ood vesse
Othé@inbdifiediion aﬁcﬂ@udeﬁz’fcbﬂnbthyhthmnbxyh&nmli.eex EEBI2)20PN (. 2 group,
cell death in general becones significant and as a
alsd RS a0b-IEmior) and el-digréRiamgno-dthoxyathohe@DMEOE R de., 2'--O--
that in hearts nade hypoxic for 30 m nutes and

CHQQ@ﬁ(ﬁggegwmmgQ heptanol (a non-specific gap junction
channel blocker) in the nedium prevented the oxygen

pafﬁ%%& BenhRd BMPEE %mfrcat%ﬂs% yadudoeagihexgeatd.-CH3),
Garcl a- ‘? SR T e At on 967 3579- 3586 ( 1097) .

, These aut t

2'- a{r}n%m) orﬁoei%/ - aceﬂ% mﬁg (2:15(%/ g’:ﬁ{%ﬁdﬁg . %igfglapﬁ)ﬁdlﬁgatlons may

Qu d
als%et ﬁllaﬁe %(Snl}ﬁ R{{ﬁltéoglts ﬁgl;rﬁse %gar?]ug: e%ﬁ&l &1&@% r‘?ht%e '3d€0§1t1%ﬂ aF the sugar

ing a signif.icant €. ' )
on Ry 1 CORPHSRIIOHCY Rt 25t fsbadpo 1%%&%%13%%‘16% o sy postion of
expressi on and henlchannel eng under thoI lobutyl
terl@@ﬁbl neglesiige sOligoauFleRiideD H@Moagstoh M afiut%’?:re’fnll f°§ PH%? i) ﬁyc obuty
and breakdown of the cardiac vascular systemin the
mofesigé ivrpdacs of the perdefHENPYEWERT a dammged tissue. This
finding, first described herein, it is believed to
havi emgharoassecsi grnsfqoo@mbttefdoﬂlat e plgoatelpgiidepmay also include
reperfusion injury and is a probabl e nechani sm for
nu@éddgsce@ky eeférndlan d iterart fRmply ass'bas8!) medifi@tionsaer, substitutions.  As
1979. Pat hol ogi ¢ basis of disease. 2nd Edition. VB
useIERAE ManiGedIRaMyor "PhidaBldetipbbages ikoWddRhE pBrincMbabdsSTddehine (A) and
PEPTI DE DESI GN M netic Peptide Design In this exanple,

guzﬁhﬁbe (PV8hd BRRIyAtiREPbiseD iyt @9, Wedstied €S iaghathell gURaMpdified
he sane am no acid sequence as connexi n 43

nuﬁﬁ&l{age% %Jh&&e%hek 9}91@16{1@ G ORSurRSlub1eYRGest Qe 3- ﬁ&@&MﬁSSmGﬂ(S -me-C

e connexon process (Foote et al., J
Bi ) -methyl and
or By Sy ei‘féﬁzwéize SR Wa‘?ﬁ*ﬁn@?&%ﬁ%@iﬁg Grmethy
| ong. Some peptides included am no acids matching the
outer portions of the al pha helical transnenbrane
subunits, which may show enhanced functiona
inhibition. Not all of these/0pepti des are necessarily
connexin 43 specific due to the conservation of
connexi n sequences in the extracellular | oop regions.
Peptides targeted to connexon 43 (hem channel) are
shown below. M, 2, 3 and 4 refer to the 1st to 4th
transnenbrane reglons of t he connexon 43 protein

.
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refer to the first and second extracel lul ar | oops
respectively: FEVAFLLIQAN (SEQ ID NGO 32) M3 & E2
WO RI0M4EFSL ( SEQ | DNO: 33) E2 SLSAVYTCKRDPCPHQ BEB2D06/001961
NO 34) E2 VDCFLSRPTEKT (SEQ I D NO 35) E2 SRPTEKTI FI
othe:SERQ 4B VG &6 alizhinfe M gl ETAY ESAMBDEQ (IBE@ Ly DIdN@atdvey of adenine
ML& El QSAFRCNTQQPG (SEQ | D NO 38) EI QQPGCENVCYDK( SEQ
and %m& 9) thfsliraME YU Y iy Rnd SEQ@idciaodife, 4DhalbilrbcXAMRL Eytbsine, 5-
FUNCTI ONAL TESTI NG OF M METI C PEPTI DES Two functi ona
r ih& C-Aet 1 RGtoREPIndBSminEN8%eacil (pseudouracil), 4-
p“%ﬁﬁ%ﬁ?%ﬁéﬁdsgg%mﬁgi%M€¥$§BIgbkage of§gyeh(Luci#gr :

thinl‘r?'flJ)iE‘é’)ha}b"‘s-aa%ﬁn&&k-ﬂiﬁdl,' Stk AR R BT hSbth&eSsubithed adenines

) "prevention of oedenma I n’spinal “cord segnents
usi ng_connexin. c i .
ancS: gﬁf}n,lf%ﬁ) aﬂﬂp p%lg@?ﬂ% gg&éﬂr{sléé’ dS—gbﬁfrugfbg{)}ﬁ?h ngcIi g’télglog ;ﬁﬁs\"lﬁlted uracils

i gma- Genps Australia). Bl ockage ( o f . :
andsFoBR LS RE BB e s i SR el s st ishogenine, 7
Yellowis a snmall water soluple, fixable, e abl.e to
degzaguaning o AR of-fleagaadening  apf o 3GiSHFRRAREE; 8W?C?h- g%aﬁ%q%gr’l g5 Turther
not across the cell nenbrane. The additi%E oL L%fiﬁerd. h
nuteqtiagay ineJudenthogsc disglessh |11 taP. st ¥R melif84:89%: these disclosed i the
possi bl e to check for the presence of open gap
Concise t Enspclbresdiac §nRelymer Reienesy edndi [Engiapgsiogr pegest §e8-859 (1990),
cytoplasm of cells which are expressi ng open channel s. )
Krichtvite, Jp DohmiWgleyds SorantbstertitclosesibxEnglisehae! 56 n(Afigewpngiée Chemie,
and i nmedi ately decapitated. The spinal cord was
IntenaiirabEdition, 30 61SF22 (89 1)) pancahabe Hisolkses! Hyalanghyad’.s$l €hapter 15,
solution (HBSS) at pH 7.4. Excess branch nerves and
Adtis@RBRBEcEHRNE Aﬁﬁlﬁ@‘d@t@, pdpds 28983020 Ceboke, 8718 end beblaupBa ed., CRC
manual tissue chopper and a series of 500 micron thick
Préds | (FR3).C ikriaid RE 1RETREE0b S &€ partichaly Sbdfgll gincrdiiggethe binding
connexin 43 upregul ation through the entire slice
rigt ith UNCTiQE medhat Leibbisteang@imidines, 6-
Mé@ﬁgg?fﬁgaﬁggﬁéggs&F%Q?ﬁg exg?ggsion of connexinﬂﬁ
hem channel sy - Sk A il i h@t Y iadenine, 5-
R e R L
t he presen of mneti.c p i [t [
ropRubE D s e aereR pupe- o e hs A AERLG nak gy shown to

or 'a es tested was
. mcronplar.. Control s.were; tide .added j t
s R R 0 D PE R B e & 7. ano
re-di ssolved in these conpound Ldes_wer
Lo soh gy kg Sel oY BrRe B bESS P g s 70278

at this tinme wwth connexin 43 specific antisense .
(1893 hoders preseitls praferess bape SYOSHEMINS PR mpreprmtiqrlarly gyhen combined
with gel only, as control experinments. The slices
witlh 2'ed-ecttheixydthyd segas madificgiongjodeoxynucl eot i des i ndi cat ed
that the antisense prevented connexin expression and ]
subsiequethtl yspeste ituiptakempkied thhiuthe tthedification e thes oligonucleotides
positive control.Slices were incubated for four hours
inRblves/chdRdaBe Sinling @tlle oligohu2ledtivg gpeor mord moiefies orYehjugates which
was added to each well for 30 mnutes (in the dark).

enhBfcel the SE@RLWREIRIdrN@&ribiteest dehiee uptakdBSihenbligontidléceide. Such
urther 10 m nute washes, and the slices fixed with 4%

f
m%i%&@%ﬁfl{{@é Sle Rt 1ihREY oM EmbRBE sMbEXRLhdREB®] MoleBi Catsinger ef

aser scanni ng con ocal m croscope to assess dye

Kal i : ' ioorg.
al{;ﬁ;rgc. Kiall A&l ?IS% gé,’ 552%—35%@%?9)&0@2%&3%% tMalons¥BdL@ul, Bioorg

one cultured s and gel only
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treated slices had significant dye uptake. Connexin 43
treated slices had no dye uptake. The peptide treated

w@lkioeast4showed consi derabl e dye uptake, w th tPEI/1B2006/001961
exception of those treated with the follow ng peptides

Me{ wdhein. I’th;te4,oméB4la§ﬁ)(lr9@4)$@qtd1imthels)Esg-,\hmFtLSSRFﬁ@l@T (Vepaharan e
ED NO 35), and SRPTEKTIFII (SEQ ID NG 36) The |evel of

al., 3@, BRY akeead.08cis 16668961308V embhwiat bt 4/h Biquep(liO8)s Med\Cheg. Let.
SEQ | D NOS: 32-34 ((FEVAFLLI QN (SEQ I D NO 32),

3, 265N GBI SEGhibEhNSteaR )(ObEhSAM YIIGHRDRCPHQ(SER..| 1D, 533-538
NO 34)) and SEQ | D NOS: 37-40 ( LGTAVESAWGDEQ ( SEQ I D

; i i N 'o-Hlokm. al.,
S g | o ) o ot

ar a i | KbhhFES: ol "FEKITREY ., A50eS27-850 @1990);
E S om/thg%evﬁglggfggPﬁgord slice% express hem’channelsé‘1 )

th Mt MRS A Yac-alvce
sl 3 SPEDTY PdsCOUD o S TIEL AR e el

D NGO 35 .and, 36,. bl f [ a
o et b2 G GRS ke P g P pRGR Btonaran o

hem channel | |1jng. P ion qf
TeRaRRR 1 s Pty G (RSt Bhirois s RExdip? 475783
(1919@\\9)}‘;;3%?%’(}{30 @{e;)é%q(]]lgﬁmt@!}g{;gel;ﬁ &L%Qo%ﬁqf qe Fe)% Igggﬁuﬁeosides &

NO 36) on cul tured spinal cord segnments to test their
Nualgptides yl 41 9699 Bl 9L oF iadamantaac Fepici gl @fgpefaeap/eivh 1 otrahedron
(SEQ I D NO 39) was used a negative control because it
Letl 1365 1 bpsd (199 Dk rahmityh enodty GMiskralet @l Biochmg cBioplyg. Acta 1264,
above, and was thus believed to not be able to block N
22028ENA999)),t bie anegerdtcgamDVEQ Wasylagnbwabeed-oagchglgsterol  moiety
addi tional control. 5mmlong spinal cord segnents were
(CRbReQUL] N MrpRdcal ExpeliTher. af77a923493M&1996pl at e in HBSS.
The segnments were held to the bottom of the well using

a S ol co%ﬁ?la&ﬁ arARE L@ Bligohb8ledIRESWIRE afe@fiveid ofipshucleotides.
500 m cronol ar peptide (final concentration) added to

el (DRoREAtdidss fQr "BRAkAsal anemer cMx® 6P NthisOlifyention, are
Cg%%*%|at§% wer e | ncubat ed fgr 24 hours, the nedia

olirggnnuﬁfégfg%eg %%}F&n{alir? frteord ﬁlé{%@%ﬁﬂiktﬂllﬁ&ﬁgﬂirﬁt §egﬁdn§,3€abl\/ &afl@bp of at

ysSI's 1 nvolv ot ogr aphi ng cor
e g P e ot g AR HBE & Raf TR gherein e
oGS S B B SO b RGPk e
ol e e B Kk Ser R B At B g e e

to determne statistical significance, with cug-off
nupleigedcids cn asidigiongliregioreef the oligopucieptidgmay serye i YOFHRIE for enzymes
DVBO treated cord segnents swelled the nost (33% with_ |
capdile obeleavitg BYADNA a4 RN hybriflg. Byl way o8 exangie, Kfase H is a
treated with the peptide QQPGCENVCYDK(SEQ I D NG 39) =
ceihlapeshnwubas? @Mck wehies tigg RNA spept oirasRNACRYASRPTEKTActivation of
(SEQ I D NG 35) and SRPTEKTIFII (SEQ I D NO 36) showed a
RINGE UG ethertfore n@sults Y% Steabddend the RIEX ttarge) the(ehby greatly 8nhancing the
The difference between the peptides VDCFLSRPTEKT ( SEQ
efieNS cFoantigunse SRMBIEIATEdne (2R sida. NOled@pe tof elad BNACtargdt can be
segnments and controls was significant (p=0.43).
roRidP AERted by t @1 0BkGRIphEXA Al | i@MnRbssife dsdoBRAS nucleic acid
reveal ed that” the peptide SRPTEKTIFII (SEQ I D NO 36)
treated segnents retained better norphol ogy and so
dose response experinents were then carried out with
this peptide.
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Determ ning the nost effective concentration of the
peptide SRPTEKTIFII (SEQ ID NGO 36) for bl ocking of
woedesd4dn spi nal cord segnments was carried ouPCI/BEB20¢5/001961
the same protocol. In this case a dose response was
hyldielization reebnigies knbivnah theoat e This RN Ase Dfmgsiigid eleayageel te RNA
5, 10, 50 250 and 500 m cronolar. Results are shown in
target GUTRInG; frdnd thefues s rivgkymdsheclbavemstleicacident r at i on of
the peptide (5 mcronolar) gave the best result (I east
oede iR pl MNENCHEREMAS Bdniideotitel Aclatiobet {rpaoDl1idftd] to Tdapmers," in
m ddl e range 50 m cronol ar was sonewhat | ess effective

i QR%in@ YRk TRYrsent! AIHADNIVEE @CHRAI folondRAkadYyIwo regions
“mgﬁg@gg ré%ucedrgst?%cg?osis %2FAP expreggion) in the

whgv%tpa"é% %g?%@i%@bﬁéﬂt t(f Slcfothlet Wd%@)écttﬁc%@fh% %laﬁ e Pedtbred etxample

In culture. Again m cronol ar was nos

Ffecti o he | . ) T eutide
of gﬁ?ﬁ?’gﬁtﬁa%gndﬁ%@%&%‘a% kln&tghlslhg c n%faf SUTEH @Y tﬁll?‘z BPAE Bligonucleotid

erence bet ween e concentr ns used
were | ess mark th in th denn._ex hy :
s sy e RVENFoe e PRT Y FaRpERE o p ek ctebdes, while

fibrillary acidic protein (G-AP). expression ea of
thq Bapiing saron; Ghe SrendacoyeH HBPGUEH RUrG By R Rt the targe
Tabl e 7). Qur experinments have indicated that,, do?ﬁ thvl
n®leels| huk are pnalle o ippait nyckiase 3eHViSe e & AP gie- glh%'?@};imet oxyethyl-
experiment (average 25 g at this fetal age) of the
sustiusest) e Chpmptid diganneleqtidey SEQ@of Bmijed 36 Yhase valh medifsatiops on the
artificial CSFi.c.v.( vs. vehicle of CSF al one) over
sugaebitanay, alfm ilctide dlipynugledsides ke olipprucisetided ayithmpdifjed fackbones,
into the brain for 72 hours had a significant effect.
e.0sidgRgiI0aE ofplisphdbothioat (kg K)raad phospiodiestsr (kg Qridekbdge linkages
mol / kg brain weight are al so possible. For
or i RYRRLUSMMBYSENE & shekione lifikaged eOdtef eltinemt include "wingmers,"
| og-order increases in plasm concentrations can be
2146568 wh Qn AR £ £ 'BEm Ber2PMAOB) d@bRuciRG8es Wwittfwd digined feBions. In a
oadi ng doses to achieve 0.5 mml/L (nean fetal bl ood

| o ! | 651118 8érads &5 haeRstrate f
pr%f?ﬁ%g@éeg(gf% \t%ﬁgrg&tsﬁlle}s porlod bt th&loPdnudlest s trate for

, 10, 50, 250, 500 and 5000 mM

nmaggJd_i.s..J i i.C i Fbl Lo
TR PP SR s o e

led NIH | . Tab 7T ‘. .
AT T R e R
Control cords have high |evels of GFAP indi.cat] _
BB SRS K PR B SRR OB R, v

than the treated segnments. The | ower peptide . . .
vessn c Bnerea enbediments Hig %g?ucmlg%t ?ﬁ?@e af{ges Roiny§nign contain a 2-O-
astrocytosis. Activated nicrquLaI cell counts,
metbowathel (FroOdCHR &P ldh QUF it modiligrign onalhie SRERS PRIGLY ofgtgleast one
secondary inflammatory process (differentiation and .
nyeieotidd. eFlzs imorificatiom hae bednrshown tor ivefleasgbotheaffimityt of the oligonucleotide
macr ophage phenotype) usually takes three - seven
fol &ty SargEXAMRIcEa: redidthnde VhAPREINGATHITN @Rca@dNSIEXhpinvention, one, a
SPECI FI C M METI C PEPTIDES T O BLOCK | scHAEM A AND
plERIEERE HORY BRANNIe8Ed LBtk NA PieRbINATidledEidEEmAyCDiL a 2-O-
Brain damage resulting fromcerebral ischaem a remains
mthSk@eyi (LCONEHP QY OrHa} melificgioag @igohudldotides ddimptikiag a plurality
term néwborn, noderate to severe danage at birth
oPafcofidd ﬂltbgni{s(hasing_%r2'-é%&héﬂy&ﬁyl%&&iﬁ@&tiop@& Idve 5l aM@sdification
striking teatures’is that the injury spreads over tine
fromthe nost severely damaged areas outwards, into
previ ousl y undanmaged regions. Imediately after
cerebral ischaemia there is transient recovery of
brain netabolismthat |asts dr sone hours. After
this, however, there is a progressive nmitochondria
failure, coupled with secondary cell swelling,
reaching a maximum 36 to 48 h after initial injury.
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Active coupling of gap junctions, between glia and
neurons, nedi ates a bystander effect in which cel
waeleabh3gbgnal s are transferred from dyi ng cel | BCT/B20@s#®1961
severely injured or healthy cells. Earlier studies _
on Sdwgwetl thhaiuclestidei Mbuhiepivndtin dlpploligatucientidsf agdpmay be chimeric
junction protein connexin 43 specific antisense
oli@hnh8estReX Y NUCi®Otficiesocan bdfifidni ab 2he-mpheadthyf modifications,
Injury and secondary inflammtion follow ng trauma

olié%ﬁclmp%rﬁ]ﬁﬁi?% other BB&iKedtionOwhRA @nianeehtiséase efflthdyt pétency or

ornmul ati ons nprising Antisense Micl eotides to

|, NS..T jde SRPTEKTIFIl (SEQ E) NGO 36) was
tmégggﬁﬁﬁg%ﬁmf§&§P§@a%%del of sheep perinatal ischaem a
Thedat a i ndi cate : ' peb ' NG RNA. PNA
peplrotresepl Bl e b BhyBE R AEOREF ) GafbEEONA, rNA, PNA or
sj.gnificant]y.reduce secondary d e . ' €.
e ot S LB Ea R GRRGEY SR Ifld ] GRS i .
anal ysi s_showed t 24, after .cerepral .ischaemia in,..
folfeskregign ot P F?H“P’élt“gﬁ‘}% H"e‘&Bhet SRR P misglfripfe Heff cdbtainine,
expressi on of, gip_'unqtion heni-channeL,,gi.f. . .
or {iinplyp nedeie apid e Xairte) helix;fopmagion yesuljg lpedﬂlﬂé‘f}- BQF pPRXID expression
cross fetal sheep was instrunented between 117 to 124 |
by ey sxaviipley aseventingnirqngcrgsion of e cRRFEIn gdfethys reducing or eliminating
anaest hesi a as described el sewhere in detail (Gerrits
comtexal actiFgdinat cel RABIHR{ BYending 16 be bROYDY angparHicder mgchanism, it is
Neur osci ence 95(3):83 1-839, (1999); Guan et al., J
beligice hthil opik beibwpbikihgcotibfdm)ises 9Be Sbdity (0de ) Joublgnireligt to open
al., J din Invest 99(2):248- 256, (1997), Gunn et
sufficientl st tBé bindig I HoBhielNa8 1rddLfiptidnlBB)s, oGegnlatety mblegules to
Pedi atr Res 46(3):274-280, (1999); Roelfsema et al., J
ocGgreb Blood Fl ow Metab 24(8):877-886, (2004)).
Instrunentation included brachial artery and vein
cat igg LEEIRHES ardbnkiifctedtudil eheasd-piig rules of triple
aroﬁﬁ'ﬁg%P‘Egﬁaga?%%id arféryn(cﬁnn etbal., 1997;
08l S 0 I, 8§ 2bidFEeneh e et 0BAS 0 21988Y! Ferri
}wﬁé%%ﬁyéﬁ?g§%g§4agﬁéﬂﬁg%ﬁﬁﬁﬁégéiaPugog%regna, a pa?r o? e
| ectr.od l.aced t eral 1t t S i . 5
o (FEUERCE (h eactr B BT (A% oRFREs el ok, €y 1730

ure o of’oxi ¢ oedefa (

(5RDerrdie el e S G R g e PR Nad. Acad. s
i nstrument ati on_was exteriaqri to .t he mat ernal .
USHAeni&H BP0 (1980AAY ARERPHOR TN Gdlop Satr SHEF e Typicaly. the
vascul ar catheters heparjnised_%?O ILMn1£. Th%
tripfex denming oligpntclogiises emnrise AtseepillG s9uence Gh FORCIIOHLO to about 25
| ocal anaesthetic bupivacaine (100 ng/20 m ). After 5
nugkeptdas e dengey “cofpleaientant’ b rabedifip snauerica di B1§ oRprexin RNA or gene
i nduced by a 30 mnute period of bilateral carotid
(i.ar laegeyerpagh tosfoon a(s@blentripke halix, bul 9871 eRoigh.f dspendingt ongfhe mode of
2004; Tan et al., Ann Neurol 32(5):677-682, (1992);
delistryeto @iminisBedh ahd, iResirdH( Gh 1M Lo, “coi@BF)entaryArmeans able to
i ntracerebroventricul ar i nfusion of connexin mnetic
foRRPL is8BIeDtr MRS helhar tIRdoROefibstithes, afijonuclbdiries sehdesigned to bind
and continued for 72 hours. A dose of 5 mmol/kg brain
sp\é@ﬁgﬁg {246 rr_@@@atc%? r8gidils $thing chfflerin 28)(fRfexhlifle, the connexin 5'-
peptidomnetic 5 was given in 1 m of artificial CSF
| A | ) r i lnitiation site, (for
ey PR B, SR ote B nfpion s ¢
brain for 72hours. The experinent was ended by a
mat ernal i ntravenous overdose of sodi um pentobarbital
(30 M, 300 ng/mmM). The fetal brain was renoved for
hi st ol ogy and i mmunohi st ochef# cal anal ysis. The
results (Figure 10) show that early infusion of the
pepti de attenuates secondary, del ayed seizure activity
and cytotoxic oedena. In sunmary, these data
denonstrate that a peptidom netic protein that targets
the extracel lul ar domain of connexin 43 hem channel s
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i schaem a was associated with a dramatic induction of
connexin 43 and of hem channels within 24 h after
wo s@hagabe, while an i.c.v infusion of the PCT/IB2006/001961
pepti dom netic protein to the termfetus from90 mn
exadple betw@pe F fumid ol 0 Sroavee tengnipfiorc mittation signu dor emevisv of recent
secondary sei zures and cytotoxi c oedema. EXAMPLE 7:
theBREAEMah cEdsirtdUMPINK RATA B8 QA% THaICONNIKeMNnd CaBPET4E M lecular
ANTI SENSE | NA SUB- ACUTE WOUND - PREVENTI ON OF BLOOD
anc?/ ; 163iE ABAYHcHRl, LR RablMERYCERAVKIdYBY. ahSCHARNA ef al.,
n

I'S study a patient presented Wi th a sub-acute

Pngquﬁﬁ y§994§§ﬁ_ h, burn) to the eye. The eye

remai ne |nbal i schaem a was stil

br e’iﬁnt re%gntt e{lve%fl @y ?so( Fﬁﬂjgg@trfb Q0seful T kinhibition of connexin
vas ArTE5L T on us cortalns the stem cel
necessary for Ilal
sl o Ao e R e Bh e bl Rt o, oot
anti sense the |j i schaem a had
ribpgyiEes CafhePRREISE g @ﬂ@ PG ﬁ?%ﬁ%n%amﬂ@ ‘ﬁm% b theiga {{gmnexin mRNA
conclusion is that contan|nq8|an nmat i on %ﬁﬂg@ It
angh 15 be; ergineers bypaerefskilk e ths @nge"é& é?‘i“ﬁ‘@ce is
the injury through |inbal ischaem a. Treatnent of .the
comgreplafet fthatt ibozyras axevidedshezain inghids dhgse daviag chagesteristios of group 1
i nfl ammat ory response and triggered epithelial
intreacihoeynes( (Qech, dtiote¢hnplogui 3:38 01993)3 and others 7d gam{nz(]p@qg 1)1bozymes
Not e however that this was a sub-acute wound i nplying
(BldinasnyBdzechoologhrcdiog19ands i s possible - such wounds
in humans retain high connexin 43l evels at the
epi Riyekimss ineladd mescigg(daangdnttes atchak GUA, GiVestd GUC. Short
Der mat ol 122:1310-1320, (2004)). In addition, the

RI{JA SRLIBAEotRlel BUWRELNDIS0Rd 29 @i%ﬁlﬁiclebﬁ&éé\hefeﬁgth%*r@bﬁmmsﬁo the region
that "the mechani sminvolved is prevention of further

of’ htﬁé"t&?é"l NOGhe %’éx?es %M%ﬂm'ng thd1 @148 &ite Wah | be @lal@itin®r secondary

vesse regr owt Patient? Patient was a 25 year old

struc ura o%_a?urég fit rrBt IFJ(}{' ik Wléolﬂuaé&ﬁk'tﬂ@re %Elﬂfblet OThgfsﬁltablhty of

e accident with a
re re concr ho e I the
SRR RS SRR Hbe B i —
dana ed eye renal |un1cover
R T -
_In|t|aI_Treatnent. Patlené Xﬁ %H’ ggto 1 @6a corbate
ribgriype actiy iyAncaceqraanse With s@ndaiepropedes Kpover indhg

(steroid) drops, 1Wbcyclopentalate and
chl Jugthgsheontesenlatedy ages aphisgnsey FaAUAASCIm e BhLieRsE | F0feribozyme
The predni sone was delivered hourly for first five
fudetions canftieaombiiied in a $iegle oigonygleotided Vetpribezyes fagggmprise one
per day. On day four an amiotic nenbrane was stitched
oran&@e niddéfied ameleatideConmedified Ukagest ietweaes audieaisesnen desciiiwd above in
ZERO) : At day eight post-injury the patient still had
cdhi@btichogitiete aésciipddnasilbsirative ahtisehel olipsieketidea preaivgd herein.
sign of epithelial recovery. Ethical perm ssions were
obt apagHeLASAGNAON kRS rcﬁfde@@&lyﬂﬁo@é@h@estdsefm foe niihibition of connexin
alternatives that could save the patient's eye. The

Af inkepeRhQC antisvwad dthdd Sedhfiques of gene
acglhpf%%l Jg?%}nlﬁfn%gﬁl\lt rlgnspl ant@g?@% I a%ser dat e. eThfelu

su %eg{ ﬁ?nd al%y\% IY\Q(gl)\gn &b the brt. hay &.hek rbfsﬂ’lfsgﬂe@tﬁ‘i ué ik GOENGCRh Science
6? ¥ econe a "conjunctive eye" (wherein the
conjunctlva, in the formof a white sheath, grows over

the eye to render the patient blind). Connexin 43

antisense in 30% F-127 Pluronic gel was injected with

a catheter needl e under the &miotic nmenbrane in two

pl aces either side of the cornea. Approxinmately 100
mcroliters of two mcronolar anti-connexin 43 was

injected and gently spread around the
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cornea using a cotton wand over the amiotic nenbrane.
The gel was injected cold and set immediately to a

W@ edob/1pabd y- 1 i ke substance. The patient was renPVBEIB2601961
all other treatnments for eight hours to avoid any

28 ATORIBT 22080 R4 apfatas os apnstithapscripéenahisyel andrigsequence specific.
patient was then placed back on steroid drops (three

Thé prsesss penprikay ntrodyetivn pERNAI witlepatidel oe fybkyrdodlely-ptrandpdicharacter, or
ascorbate, citrate, chloranphenicol drops (four tines

pre@%&s BESr R} endoddfIRK RINMidtohé tedlesrSio Theeeatraetitlaf daA¥onment.
ONE): Wthin 20 hours foll ow ng connexin 43 anti sense

treat ments §d3GiRY By had LACONE Paids NaN 61586559, qht RNAMmay comprise
(reduced |nflanna¥|on and the eplthellun1mas gr ow ng

ond %{: ﬁno’ré1 sthARG %f %ﬁzedﬁ%nhélé@i‘d@ Viehe d@ﬁblb sHARRY sBhdt@8dnay be
ow, and no sign of |inbal ischaem a,

forme? F]’V a s%{%semgm féln[en J{yoi&@Af striah c&?%g cbfpl EB@ntbanmﬁ strands. The

ours reat ment. nnex n 43 t1sense

Rl\;ﬁﬁ%-é_{i@g% I;ﬂg%i% Fﬁgw{ns Z%%lgwr he ep%{o&@a’g ge{r%ter?%lﬁ)gpgg’ o tI:e nucleosides.
T
Ry undscormadig, %&?@n@‘%ﬁw&w ollegfttng back”

around, 360 degrees. On one side there ‘E ear ed t% q§ S0 and
snaPtudigp é‘ﬁV%flem%ﬁf'gPtF‘é;S]E?&l(‘&F & ARAF i esoipefifigally bind to an
remai nder of the circunference of the cornea there was

cleai edoubleestranded RNA intwshior fragaemie xThe rionpgleasy@)gmains associated with
Treatnment (DAY SIX): Wthin six days follown i

thdse dmpments, WHidh dayen gpesifically bing)to tchmplepientas] ; ., specifically
fully recovered (conpletely grown over) although it

b ele tethscibed) MRNA girad librethe ¢amnplimgers. Aheimbaihtpshe connexin gene
patchy or thin in places (assessed | ooking through the

is ak® H@%rd'id’éd 55 Ry vdicleabb@) intorihatt fraggients, themtsi olevihting ftdanslation and
vascul ari zed with full blood flow. Forty days after

exple@A I BNthe thfheRit defd)tanB 26l iigkighd Sddhexig aairatyy Additionally, an RNA
chem cal burn, show ng 6/48 vision unaided and 6/ 15

po?}’rﬂk?é%g fhay 240 tfzﬁilftgé tHefsyfth&iseiTntuBlolid EBp¥B S f fh8 SRrtHr&iments, which
ea

thy, "one third at periphery show ng sone

ex@&[%&z}]@&h&@& esgr{i}g ?@d@gg%ofﬁﬁi%gﬁ\ﬁe A B qld RatRiaRirkhi@Bhe R@pression

ascularise vascularisation. pti c

pal v%ag 1f< h%%l?é%@i%mfs ! Hl%?é&‘tﬁ P I:eltlﬁ Vil f?@safrﬁ]t}/ate{dl. qﬁ% gene-silencing

tFO IC nerve, 1S a

O T AL oL 5 R BB e
the locality or aetiology. Anterior |ON (AAO N)

gerpligs EsseyPalpenealia®s: af f ecti ng nerve segrrents prior to
| am na cribrosa while the opposite is tru
Postleriop?  PERPY( PheN)dopblsEedt (déPRNAéﬁl?e\?g?“ofgene specific  post
Opht hal mol ogy 50: 15-26, (2005); Collignon et al

transmmanmn@gylgmategsﬁ@‘:;maﬁmzolve(sz@@\mf)o shoricopferferipgeRNAs (SIRNA).
commonly observed, and is believed to be caused by

Thenfugr of ithe goferslnBNARt approrth tisIsulgent t ooeertein ilhletafzymssl dncluding the
nerve, nost likely due to giant cell arteritis (GCA)

nédkpeHicaarsiesindtdnge aeoidniserin mamafalisu cglscalivged e dup@se to long
(Buono and Foroozan, 2005; Ho et al., Journal of

dReW i@k @il ﬁflEﬁfcbzﬁﬁ‘Ml Oh@gyiod 6f aBprddis by HRAUSRNA-dePBhdent protein
can be also be divided into arteritic (Arteritic ION)

ki BRR):AVE&Ehikhs o@ MAlRN) ARsRsts 200@et109L1ag) . Advances in the field
Arteritic 1ONis always caused by GCA and usually
results in thronbotic occlusion of the posterior
ciliary artery, which can |lead to concom tant
obstruction of other arteries in the optic nerve
(Gal asso et al., Sem nars in7¢phthal nol ogy 19: 75-77,
(2004)). NAION is the nost conmon form of
non- gl aucom c opti c neuropathy with an annua
i nci dence of 2.3/10,000 (Collignon-Robe et al.
Opht hal nol ogy 111: 1663-1672, (2004)). GCA is a chronic
vasculitis of large and nediumvessels in the brain
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characterised by an increased inflammatory giant cel
count (Buono et al., Survey of Qphthal nol ogy 50: 15- 26,

W@ 20083449Khosl a et al ., Journal of PostgraduatBCT/1B2006/001961
Medi ci ne 50: 219- 221, (2004); Penn et al.

havBlbear nladevitly tHealeinewstrafiod 8@t §@theti¢ 3qodey of ¥ sud¢otide 8&NAs could
is not common but does occur as a secondary

meGigfPeh€ ShdcH RMANGh ameaniihnisdlisnvidfout meolking gereic antiviral defense
vessel s supplying the optic nerve, and is often

mebHah RS (Sbihe S B s Buéxeabt 21-RQblde RNAS inddin@ @O/ imdrference in
GCA in Western countries range from 1-30/10,000 wth

. v B | @dpl NN, OxeA., BOc Wednsad Sci,

°”g?&§6%b?%§%ﬁggﬁdgkgggﬁé%Q%nggggg' el%ypical out cone

98:%& 42 SN Godh ge HRISHEURL bR Qn&gasﬁggfrbefnfgqg iz&LEOFRRAERols for
y ‘detertoration’or even | oss of "vision (Buono et al.

2005;. Khoalﬁiet al ., 2004; Penn and Dasgupta, 2003).
geneREUt MENUFIYt eat nent's of 1 ON i ncl ude adni ni stration

of corticosterai nd tiplatel et .agents .
al . &5 dexi e Eoren UL sl Bt s BR! SrbshgRiE ffhanioms
patients treated with these d[ugﬁgﬂqye nat e is f
shayiagwinay comBan §jogharird SATPPIFA &Y fher terpmalpLfegiprymglegnle is for
In the optic nerve both astrocytes and :
exayiyilg dubnetrlmeifed de, @amlle%ls%c@wk@%%a%@é%%. Opompehignigm uses a
43 is abundantly found in the astrocytes and is, .
relgivelribng IdERNA riviggerewhich isvpaedessad by ths salidlarmna@agRicer into short, for
Bl ood vessel endothelial cells in the optic nerve al so
exa@ple, a8 notolimiged tn, 2B23-hweldotils dsRNMY refprr¢detorpsisiRiNAs. The strand of
i schaem a was induced in an ex vivo nodel and nerve
theS SIRMEN teSmplemetdryi ot theotaggan BINYpibecones tincappdratedatimd anintutfi-protein
connexi n 43 specific antisense oligodeoxynucl eoti des
cofiflek tahRE thd\RRAYnfuckd &ildlciiz WdPleg ERISO)Y whermtit sdrvegeb .a guide for
Ti ssue Preparation: Wstar rats aged 2 1 to 25 days

158 16R82de $1nOARNAVRF B d W@t thd BegenkiBN EThis Rhds twEgadation
en%%@r%??@%% byé%verdosing Wi th carboﬁﬁ%ioxide, t he

of UL i QRRNEGRS Biefle SR thRkheRHe &8ROl |G okddfisms, RNA-
brain region caudal to the cerebell um exerci sed and
di scar. . dncisians ]

iy PERIGFS ppy Bt S5 LR HSRATAE BEURY & Pomer, genepting more

ti.c nerve,. roximatel y. 0.3 to f L:

kSR Bicrreety Bis BRESIBETE Fek PRenr e defiidie B8 yovas and
of  the optic canal _coul d be obtained through i s .

R PROUh SRS TR PETRRCH COUBBE LS g ALy Bogeniom in
bel ow. A vi abl e organotypic culture nodel of |ON

Plgist ocol was suggested by Sundstromet al., Drug
Di scovery Today 10:993-1000, (2005), working on CNS
i scHesalepcribedhéroin, the SIRAEA B 69TISHE P WO BERATate faltpRadsd sHgle strands of
prepared in a falcon tube w thout glucose and )

fog) bxenapid, thet netdinkitekd ib,621 -3 nuvleoBdesNRhern thesgsndme tyg S "-nucleotides are
m xture for 30 mnutes to renove al the oxygen. The

uripbiS&RGt @derbfig).c AlemuteelyeliicesiRNANsfebe dtht dortrhefl Dsingjestem-loop,
gl ucose deprived (OGE) sol ution andsealed wth

ofRAlBfelrbdnARda ¢Rirl BARANBNATRERNAY.I Typieslye butvit @lways, the antisense
i ncubated in ischaem c solution for two hours at 370C

stARE FUBRRAUER! hYo rc@ﬁlﬁfeféﬁd cpleh 8AROt ¥ PIhe sehlet purinBQ strand of the
conditions for lengths of tine as required. An
silshkgAaphase cul turing nethodol ogy used. After
incubation in OG solutions, the optic nerves were
pl aced onto a sem -porous nenbrane and into a six well
pl ate containing I of Neurobasal nmediumwth B27
suppl enent, D-glucose and L-gl utam ne and anti biotics
(G bco, USA). For antisense ffeatnent, 7nlL of Pluronic
F-127 gel (#P2443, Sigma, USA) containing | OrM AS- CDN
specific for connexin 43 transl ational block was
adm ni stered to cover each optic nerve. This anpunt
was sufficient to cover the whole segnent w thout
over fl oodi ng
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the tissue. For gel only and control groups, the sane
anmount (7nmL) of Pluronic F-127 gel and nedi um was
wappbiiadyt o t he nerves, respectively. The cul tRCBIB2006/001961
pl ates were then placed into an incubator with _
t eNAekaAtnidRn s&ls, Bhg SFOANutallp Yhe@EPtharl Benurkiotides in length) trigger
advantage of this culturing technique is that it
the EMBHERD FatliPd)S tadiatifis ARbtYin Okinaé YR eandf 2.06Y-bligoatianylateh syrehetase.
nutrients can diffuse fromthe bottom After culture,
i YE SidRE G FakiieSLak Rhd doylEBaNddvREedulativy oPBShslation as well as
Am@%@ﬂ?%ﬁo?ﬁf Eng”%hd) and fi%g% i n 4% par af or mal dehyde
DA ox{ &/ dholUOQME SxdREhRfslyliRr&Rb&Dinto mammalian
gbé?f@%%g'é% éﬁﬁbébg%%ng P robg Zogg%heﬁy§096sucrose in
S. The nerves,wer : 0 i.h 15% sucrose in PBS
cely g Depas s DYt ARy

. . processin To sgction t he
" SHHE e By AR5 SRS BB R

cut into I ongitudingl 14 8mm t hi ctions.. Th
g e, R Qouar Thectnel Bt GRNAt BEUESTTARS pRBSTBBGTas o
Marienfeld, Germany) and stored for further processin .
finpln mature oD ex e 7 . nagkimitedy @05(%16%1%%61'@%5% aa@%%%es i@*}%&h”ﬁ 18
phot ographi ng optic nerves from above and neasurin%
corfiplirtetyulicablegoas to the mRINA avillshireet TARVASeRVRRE- ol ggneral the effect of
area) to give %swelling. Cell death was assessed
mistBateigs preopdedi siRNAs dandetargst |sikrelcart varynfremeplmeft none to complete
conprom sed cells. Cell death was assessed near the
abgiticng scfityt i réewesnseabatardoriiy partislynimddiswod;elyiveneroin atheast one
nerves. Figure 11 shows a dose response curve for
ca@NbdrGR MSMoRBY re @RI n RN aliethtiop inhibitier. e gererdl tsiR1e4 with target
for 6 hours and 24 hours after ischemic injury. Figure
iEhAcRROYRiRE ¢8HhiREE a5 kdtjad Al BBRORNAGtFRt ThtBracitdnl can mediate
In%%agﬁgassgésed ugingapPgbi ium i odi de counts at the
' i bRsGOE dBidhg offoothltfie BREMR inteRERSFBnd the
i, Bl F SR e ARG RbohR: ARCIE
nuﬁ%\grgg t?r!gl\e/ty sit%g }nt tﬁg H’&&&" Rf\]o %g%lgg %el ?rcgﬁqgt q H} gittie? @xc‘/gah&ﬁ défvery of

; _ Ilousdy S gwﬂ t opti I or” crush Mﬁunds
PRI SR DO e A HANeSBr FREher Ve i s

reduced using the antisense resul.ting is |ower de 3
ol hgbaieEra B RAG GRS bf Framicald sl hecieAtta by DA
manner. Figure 12 bel ow shows that .reduction.i.n.

bagsgeyaciorgsysiSaste A geriesL s ATA1ES HaRTHPLqN; Ghesho hejtpin (SpARNAS that
shows propi di um i odi de stajninq of dead cells in the

arerfifidientlyoproesssedte formsiRAsvikin fellsgPaddisen P; Cauds Apbigonon G: Stable
treated optic nerve segnents at 2, 6 and 24 hours .

suppriessioni efcgrae rikpressivaulost RYAI in intamrinealign gplsi nGracgVarl Acad Sci U S 4
exhi bited by the connexin 43 specific AS-ODN treated o

9QT4A3 11 494 00Z)) Prpdiaiised Pt Caudyel, Bentstedl &, Hennerl G, Conkdia D:iShert hairpin
points. The line graph in Figure 13 shows the nunber

RNAs deatNAS| ihguddedequilcé-seiia dilendifie immedimadaline gielin  dfenes & Dev
the nerve for the control and AS-ODN treated optic

1 084S (268N, sl eat Al PrdcheuicRal S 8: 11 48p20 (RodR)aBynmelkamp T, et
I ncreases, "peaks at six hours and then declines

aﬁ;'écﬁ%é 2’96(.5%555@‘3‘%002?\.’“ TR riste,lih SRUSNRKE RN A €834l ttdemployed as an
Fewer cells per unit” area). Only a very slight

i.ncrease | I e . : ' e
RO £ 3Rk Rt BRI L P i g R acyB oo
Segnent lengths - von WI Il ebrand Factor staining: In
order to denonstrate that bl ood vessel integrity was
bei ng conprom sed by connexin expression vessels in
control and connexin 43 speci7§ic anti sense treated
optic nerves in the ischemc nodel were [abelled with
von Wl lebrand factor, an endothelial cell marker. As
vessel s broke down increasing nunbers of smaller
segnents coul d be counted and segnent | ength neasured.
The nmean | ength and nunber of bl ood vessels per

. N L T
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nore than sixty vessels in six separate sections
obtai ned fromtwo animals for each point.On average,
wo b@onsaber of bl ood vessel segnents in the coPtT/B2806/001961
was fewer than that in connexin 43 specific AS-ODN
t r e@ligotudiestides usl ial dccdrdance hvdth thigy éwentionnmay b rronveniently and
i nvestigated (Table 8). The bar graph (Figure 14)
roufiieyVenatib arolidhetheeatl-knews edchhigng bhisdlid mhasmepthesid3 Equipment for
specific AS-ODN treated optic nerves remained
such %%rﬁﬁés}é% WIEBNEL AL vehirOKaaLh thdher. FArdyiher e@s foeysh synthesis
but starting to fall by approxinately 30% by Day 6. A
mag lalh lb@rerr{pﬁgg(ﬂ rtﬁtl[ R G liesisrARS SN bRELIdoRiEes! 16 QveflQBEIgized in the
roup bu or a i tine points average vessel segnent
' Sk @ of { i ¢ O lidoRcl ikt QtCas the
oy BB BRI o el

treate ?rgrp.dT the “aver age
By ST AT S0A0Y et
. A e 28~ % .
o BB B S G B TP bR P05y

in organotypic culture does the treafed nerv
usegai@b\%rgﬁch@@a%é copRtciafly aypilahe wﬁﬁ‘ws |a§1}31ﬁéeffﬁ°é’“§a‘&d‘l’°re glass
nore vessel s counted. Extended culture times may, by
(CRGprodystsisach asdictiv, nqreseein, acrifing Omsafﬁéqnén%‘ﬂg%awlﬁ%‘is and/or CPG
prevention of connexin 43 expression follomﬁn? optic .
(avaablefiom dHare Rewarckdiodisg, obdaraythesizrg dbgresemaily fahglpd, biotinylated
| esi on spread (nunber of dead cells per unit area away
or themohjugated oligonadlectidesnge zone) and bl ood vessel
degradation. It therefore behaves in a simlar manner
Methotihat reported in Exanple 1 - spinal cord. It has
therapeutic applications as the sanme oedenma and vesse
| 0Sy AriotHe® RYJetE thel iflvdnfiol inetudsd midiheds (Bedariag aisnbjedt (ak. patient),
I nvest Ophthal mol Vis Sci 44:4153-4162, (2003)).A
targég?éﬁh StargBURbileC & thiQBiSoell ¢ h@hnlstdriag 85hpdth@Sproviad Irdies ,
nd ot her docunments and materials referenced or
mengd 1y b0 G S1s Br thdfingd £V Bt Yrgch bidah, target
of FﬁgggggEﬁpﬁggsﬁﬁg?ﬁgg%rt to £Mi%h tﬁ% inientf%n ¢ &
.pertains, an f Pbiect ti
st o <o e 3 e 3 SRR adHRFERE LA Siiep m aniscnse
sane extent as if d _been jncor

It ' d N
compeud, mimetiq, p?p(tléle,ec:z]rt ?tp%t VIT}PRHIIK{/ Pr(%/lgg? )rl/lgltgrgl %%?blf: é)rf tl]F]hlbltlng the
herein_in it tirety. i cant the riaht
expiS APy STBAITY OF ABIE 6F AEAPHE SoRIEnEh U P Rat P g tudes o

and all materials and information from any such )
expraplentny, disnudari as gonditien asseqialed ypth artggics; Blog vesiely athe vascular

el ectronically available information, and ot her i
andiof eardinvasdulpetyeeinaingluding diserdenen wndifings ig eripfed organs or tissues.

met hods and conpositions described herein are )
Repepereabrteashples mnfluge, efitiontdimigatibn.ditesesclsragisdmigrevascular disorders,

exenpl ary and not intended as |limtations on the scope
m&Frovabsildr ndienddrg nstrok, herebedyvasntas , disspe Gesprahrigthemia), thromboses,

enbodi nents will occur to those skilled in the art
vasROR iGOR& deilail fiin @hurhd) (eSe. SWROlahéonatrionnds, staet iadestion, restenosis,

enconpassed within the spirit of the invention as
ordaﬁgibﬂﬁ%)pyastcﬁlﬁr SRRRE rhitihd Bofl Mdviated 1dveelsWif lgluch (diabddies),\diabetic

apparent”to one skilled in the art that varying

substitutions and nodifications nay be nmade to the

i nvention disclosed herein without departing fromthe

scope and spirit of the invention. The invention

illustratively described herein suitably may be

practiced in the absence of any elenent or elenents,

or limtation or limtations79which is not

specifically disclosed herein as essential. Thus, for

exanpl e, in each instance herein, in enbodi nents or

exanpl es of the present invention, any of the terns

"conprising”, "consisting essentially of, and

"consisting of may be replaced with either of the

. 'Y o .y
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processes illustratively described herein suitably may
be practiced in differing orders of steps, and that
WO bay/131484 not necessarily restricted to the orBPer/mB2006/001961
steps indicated herein or in the clains. It is also
retindpathyavasssled dissasss rofathd ¢xiremfitiesa paan disehedlia #ngl, endeghelial cell
singular fornms "a," "an," and "the" include plura
distupfcdr ence unl ess the context clearly dictates
ot herwi se. Under nocircunstances nmay the patent be
i nt@he ehedihentderel difdcteddot methbds s eeiting caneindlapinerpdisorder
enbodi nents or nethods specifically disclosed herein.
con{-ﬂ?gfnrg ARiGEHEND taARBRSL, TRYet oR@nPAtRNtisde, drithigetddetit chntisense
to be limted by any statenent nade by any Exam ner or
cor@&g&trﬂﬂ%ﬁ@fﬂebﬂe?'or Bfhe€ BRhIEE prdviddaendriah @R¥abRNGF inhibiting the
rademark OFfi1ce unless such statenent is specifically
i j £ i tion expressly
exe Bt il W B B e R T cants.  The
ter an Xpressions.t . d
s QBFrEn s Raat SR g HRLF R RABE, GR ERarec
. there is no.intent in the use of,such terns a -
tisspg, pPle LA5eh €1 1Y EQRBPYIGR ‘gﬁ'@ aegﬁrils\‘??fl%é At %gf["tl% & r&e%l{rﬁ rag prising
shown and descr. bed or,gortions her eof , b%% it hﬁ d
adrigisByiNA. Fatdnpat et A WHENRDH GPPRPWAT: BHLCUS REPITs ST Bibgr compoun
w thin the scope of the invention as clainmed., Thus, it .
prowided hesin prpeble s oahibiiae the exBERsiont FREMBHQNS &M ECUVHY é’%tai gpnexin
has been specifically disclosed by preferred i
herichepdélnandt whiditthe opt proveating datugredema wpwripted ity fid fgpnsplant or
variation of the concepts herein disclosed nay be
graftegqrdcedure.o by those skilled in the art, and that such
nodi fications and variations are considered to be
Wi t Oiher thBodiapeaefditticd td metodd oftraesingl efyocredialbipfardtion and its
appended cl ains. The invention has been descri bed
assBEi0Rd | éar@ ke gRH RbGALihY ab@iidtédtingERCh stbjetthan matisemsaecompound,
speci es and subgeneric groupings falling within the
miRERE péidd SCHRG WoshpBhRiOplo@7dBd Pddein pablo®f iikiIEiAAd €. expression,
Thi s i'ncl’'udes the generic description of the invention
i, 1 OV I jmtation renoving any
for@&%&ég{ Mrrlgﬁ gfr)d %?%ér%%tgﬁgéﬁlg%ﬁtﬂ regardl ess of whet her
or he exci. terial i I Jel : [ :
mer Sith ot EPSLREN AR B 1 ImARRE Ir (Bhia drBi) Sfory disase
clai.nms. . l.n. addition, .where feature r..as .
co Rt pospM PR L8 Pl Tofbel SR GRerVioft B s Bl bt Sisense
those skilled in the art will recognize that the.. ... ..
comBQRHc PHHCCSPRFSe, YHUPELyTRENE: PESHe Aotpily GRpablf of jghibiting the
i ndi vi dual , menber. or subgroup of nenbers of the
eﬂWﬁﬁK@Sﬁ“@ﬂB@p@VV@ﬁ“ﬁQiaémgwﬁﬁgwm§mm¥w'A met hod for
treating a vascul ar disorder conprising adm nisterin )
an Siher corhedinentscamrpditasdtie methady OF tirepiinga famgasypisociated with
capabl e of nodul ating a connexin hem channel in a
ischerampiacladiag viiti edhanit Harszgednd asubstquentdepeougien injyry. A
nmet hod for treating a subject for an inflanmtory
di s Onilghe embodipients iarggdisedted ro stettoidn gf treatigimlyosandjak otfargtion and its
therapeutically effective anmount of an anti-connexin
as$RIARA skt 8RRRK @mpfising By bo-hdmi@istdhiag &x P siet anantisense compound,
formation, or activity of a connexin hem channel. 3. A
mitfetib QepidRl of b@B! EdthoAnd PRIVl Hefei @aHABK! df0RhMItnG the expression,
transp?ant or grafting procedure conprising
adm nistration to said subject an anmount of an
anti - connexi n conpound capable of inhibiting the
expression, formation or activity of a connexin
hem channel . 4. A nmethod of &reating a wound
conprising admnistering to the wound a anticonnexin
bi ndi ng protein capable of capable of inhibiting the
expression, formation, or activity of a connexin
hem channel .
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5. The method of claim4, wherein tissue edema
associated with said transplant or grafting procedure
w0 g00aired4por ated. 6. A nmethod of any one of cl aPCEIB20086/001961
wherein a mmetic peptide is used. 7. A nethod of any )
formatnpdr activtyns aToSewindiemichasnsl in epmbinaiiomyyith peclgipp hgapeutic
is an antisense conpound selected fromthe g(Oﬂg )
appEdablsds S ipRigediiresaiot ihearesienent pljischeolie owmiditions asspeitte@fvith the heart,
pol ynucl eoti des, deoxyri bozymes, norpholino
inclling Bvee Hotibedas BalNA, Wired £c (AES/AA ENAletimdsdonthe Eyaliitlon and
nol ecul es, DNAzynes, and 5 -end -nutated U snal
MaheSR! of MSnic Mgkt Fdk0 G5 tHef Adung 20 caniérivgn CBllegBh Cardiology
net hod of claim 1l wherein said anti-connexin conmpound
and ?]heaﬂm HFa%t Bl ABGEatioR,; hENEor@Nef vafictC isahéredy Whefpeidted by
t he nngu ation of the hem channel conprises inhibiting
refegr%(r}céfceéulcllr”pg?ce@ﬁg% %&ﬂ[&@? leorCODIRHY, GatdiRNtradpladtBonBLRRAI and

ny one 1-4 wherern the anti-connexin

' meé‘?@%glzgpgmiéag]ﬁ% Pnei‘t%li \ga?vecé%gﬂx[a iogg%]??cgﬁle%ﬁop %eﬁ’lﬁii}%amic and clinical

espondi ng a transnenbrane

. region of connexin 43. 11. .The nethod of.clai. 0 .
gy, SfecPopRE e ses o sirelies P e el gt dovices
conprises about 5 to about 20 contiquou m_n .aciqs d
moghnSEICHMIEREY Gl SIS 6E RS POFRQT RO PG TPy and o
claim 10 wherein said peptide has an amno acjd . . .
varinaty 06 ke anaNESTISHAY i s dWB SOt the PEnagemERt alsPRISHTE | Wiy dghemic
amno acids of SEQID NGO 62 or SEQ I D NO 63. 13. The

cardientyophtlgf cl ai m 10 wherein said peptide has an am no
aci d sequence that conprises about 11to about 13 )
c onhiygdara) sndapthao sagicelsorofme@d deRichOnB hsr coged with (or otherwise
NO 63. 14. The nethod of one of clains 1-4 wherein the

adpRddi to GEEREXdgBnts ONe ikn@ntich (@.gp eptiicomesinryomipsindg anth compositions)
am no acid sequence corresponding to a portion of a ‘

in & V& nBExe, iﬁﬁ@diﬁ’?fdﬁ%xﬁ@’m €X)i by dddectiysafficing tol the empdaht or device
15. The nmethod of claim 14 wherein said peptide has an

an ARG rRGin SR W @BmBoithal (fe GO ditheSs th® irhplat® deviddwith a
cont 1 guous "am no acids of SEQ ID 162 or SEQ ID

poﬁ?gggrug if?nmh D6y ?ﬁ)&)lglgcjchqvofmﬁblﬁ'o?]dwicm& 813 lyBret/drug &R1utiee, or by

n 0 ac guence that conprises about 8 to

bout . 1 t] i i
otftp R B0r T B e 18, B biking e gl GlRE it S Bstance
su&ﬁ%&al( Igy%iohgf:a]gwglgl& gvll ?f]gtu%lgér%)g?rgﬁo ﬂagnqgcf%n%éogﬁﬁag&%l S@%i?ﬁ %E (3n’ii-|_9)onnexin

NO 62 or SEQ.ID NO 63. 18. The nethod of ane . of
FocireAtRuS 1 () DRHRIFBIGAVIAL RN SPTBR LSy BH hi2af (& the polymmer
_formation, or activity is inhibite in_endothglial devi
itsplé fpraned 410 athisaddrtndlr BIPLANt QT AFvicenkB by IRsCE IS, JRRIF gF device

di sorder is a stroke. 20. The nethod of claim1l ..
intahesiesive oboshawhiels isepmarisediod ok cqatedawi Fopnkirpnexin qomppgition; (¢)

met hod of claim 1l wherein bl ood vessel break down is
coastriciing tht éupla2r ddies itself ndidth apfanid] ceinpexin sgsat aicamppytion; or (f) by

vascul ar disorder is a central nervous system
othdtjvise YidadBng THedmprhhadievice ¢l mleaseliv antie¢amnexie ageat cWithin preferred

di sorder conprises an ischem a. 24. The nethod of
entdoRinfBnd o Whemeédlioh e tafifRtioa shauld fitmlysidbere scthe implant or device

25. The nethod of claim 23 wherein the ischema is a

ddi%g Gkt Bhd LB @B EMicRor iR@rtichh erHEBITOEhnaExiE bgenioR2omposition should
whéerein the ischema is a cerebral ischema
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27. The nethod of claim 1l wherein the subject is at
ri sk of 1oss of neurol ogical function by ischema. 28.
wab@emretabod of claim 1l wherein cell death or PCT/1B2006/001961
degeneration in the central or perhiperal nervous
alsos pistegibly asultitdraly durinm swrages phientta insertiane bt when agrmato body
A nethod of claim 1 wherein the anti-connexin conpound
temp&rat@HfR} ME@fi@COinkiGe theBo@OH this isvequired). Vasdditiar, itehould preferably
coronary procedure perforned on the subject. 30. A

coal Bk AR or ek B Sbti @R bvenlyh &/ith Rt unifomn ARk btien apamtirdnnexin
I's adm ni stered during the vascul ar or coronary

agef an8d HStechaI?glng e RENRH08E. Witﬁinﬁir&@rr%&ﬁlﬁidﬂn&ﬁﬁof the invention,

ahti-connexih conpound iIs adm nistered w thin about

on hour_.af ; al 0 ei rolonged
the 33 S7HER 5 BRG] ouft pRILERCIMIRRIpRAILE Prolone
ant i-connexin _compound i s.. L] L. L0l :
el e b B PP 0 b (AT oS E e bt BRK once it hs
per f or . 33. Anethod, af cla m1 wherej h s
bech depioyen R 5BnG oA Shertinht P e BEPFI b Sampasion should
with a heart surgery perforned oq a Sﬁﬁgift. 34. A . Ficant
notigpdes dhoptepl Hrombosare (eAusing Ploogdnelpts 48 b 1fT BBt ee™
is adm nistered in connection Wi th a nedical device ...
turlfugance ér blsodifley Gneradean e sigpbitesdfurenld 18 experied i ¢y it was
claim1 wherein the anti sense conpound conprises a
unaoatellleobase sequence selected fromSEQ ID NO 1-1 1
36. The nethod of claim1 wherein the connexin target
i s Bied antitoenekinormmiphendyy cmpositersi adimeghasl prayitiee keraig cambe used
43, 26, 37, 30 and 31.1. 37. The nethod of claim1l
in MRIQ O fro@daien taKirtiliz af geplaits maoivabxidsuiGcadevidaseand the like.
met hod of claim1 wherein the connexin target is
In &RMUISEE, ImfiRRnts 3rgideld Bevidek O sters, a6d @ated Tvithhe rodienwisdeonstructed to
anti -connexi n conpound is an anti sense conpound

cotit@h 33‘?15)%9 rd1&sétan} @2Se ARPWonexiit 64ARDREEATed herdinn U phegentative
aci d nol ecul e encodi ng a connexi n havi ng a nucl eobase

ex%%?%e@gﬁgé %{arﬁ& %g i 8@0i<§§@e. .Dim'mt;@e 3¢nod QathiRs, venous ports,
od Of Cl'al'm 39 wherein the antisense conpound i s
a ntisens [ l. et f ) Fusion
B e L
laim1 erein th t.1 -, conhexin ' .
caEb ket Gt SBSedRl pSRRGOLD RARR R devie o5
nucl eobases of a nucl.eic acid | ecul e.encodi,n
veRtHAHaRSHIREY S !ént% Vﬁggplggt?éréaé slgtggqa Bf1ve Stigiy gtg{ g%\gcfe?,odr%ral patches
SEQ ID NO 12-31. 42. The nethod of.clain1% wherg%n "
and hEn#Es -1 o ATRESE neRIgHRlo HIREPSISs PATH-IERNPLARY e IR0 g SontnOus
conpri sing a nucl eobase sequence sel ected fron18ﬁ9 I D .
subd@achnoid infusiams); gasEointestingl deyices [(@gnrhropis dpdyyeiling,gathSters, feeding
anti-connexin conpound is an antisense oligonucl eotide
tutemordi shugs) naphthaidlggio doplants (gg.nwoltivo iaskatsaad ofier implants for
unnodi fied internucl eoside |inkage. 44. The nethod of .
ne6vadtunrl glabeonsi, ndrf eclatirty coman elenses cfompptenydivins, splints for failed
anti sense oligonucl eotide conprising at | east one
dabR&YstdlBhobtbir Mg | efmE Mdntattnikage forddnrnekhaeavetcabtyo fimplants for
claim44 wherein the nodified internucl eoside |inkage
diélb%ﬁmﬁ Eﬁﬂc?p%g! aftl OAdtfig! cAltagelend. foFhighetiio dcopfea | teinsplants);

erein the anti-connexin conpound is an antisense
otolaryngology devices (e.g., ossicular implants, Eustachian tube splints or stents for glue ear
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conmpound conpri sing an ol i gonucl eoti de conprising at
| east one nodified sugar noiety. 47. The nethod of

W@ b@bs4H49mher ei n the anti-connexin conpound i SP@ENIB2006/001961
anti sense conpound conprising an ol i gonucl eoti de

or cloofic iotitings ah dltemstiveoioetransiginpirdel drains);eplbdisesurgeg) ingplants (e.g.,
met hod of claim 1 wherein said anti-connexin conpound

preventiae 8t fitirsisaiontthctue inariponsatto gel- wi salinecaipiungibreastpuplards in the
useful for reducing tissue damage or pronoting

subP&RrhINgG sifhlanfuleBigpesicih of pai-Madtectovh o ichin tiplasts)c emblorthopedic
conpound is a growth factor or cytokine. 50. A nethod

imftnt e, DA GISheNid 6@t h factor or cytokine is
muge é%%éd fron1thebgéégﬁscon2?sting of FGF, NGF, NT3,

PDGG, @E?Fﬂse%gr%ounﬁ%metgggptﬁ&%r otﬁ%x%%ﬂk@uncﬁﬁoi/iﬂ&@%réiﬂ ,can be

an i nterleukin, and a semaphorin. phar maceuti ca
g Rl B e ALl DAERAL T SR el erts, an
o530 Bt B s RRR R ERAIRE s ARG n enconei
celindf 61T FEEBAFEKI* R R AR EAELA SEFOT TH B Rprisin

transm ssion of nol ecul es fron1tgggﬁé%ég¥@§§18%%2%%§Lgmgan

(@]

strakea i ergtainfanbedimentsansiblect mupbedrra
53. The nmethod of claim1 wherein the vascular .

isclgingar Slesh andschernisarpydit for examplss p HRae fssRaiR 41YqeArdial ischpania, or
damage. 54. The nethod of claim 1 wherein the '

a carebial csohemeini n cergio wmbodimenidn mitiecs tiseted yigtetinis @ risly of doss of
the subject. 55. The nmethod of claim 1l wherein the

newblbjicsloffeion rbyciseipmind In sthadembodmentsd subjachwai dystrapted for a
to the subject. 56. The nethod of claim1 wherein the

vaselilal di6GHASSPpriSiagpeating or smelibratitigsek death or degeneration in the central
intraarticularly to said subject. 57. The nethod of

or FerfbhBailnMifik 8Ystent it B RAUsed BRREXEHRMED MARLKRIN fbodiments, a subject
adm ni stered periarticularly to said subject. 58. The

R & fRiefe dnhtiddpke 8] RinfAEPOSAE, or oth
ma.?‘;t e?%?ﬁfﬁifas?%?ﬁelg? ﬁil?}(%?ékgpoft aInI ytlt 0 Sg.i subj elct . H@SM Th?er e
199, 80id64 Helid ; I he | ¢Romquad
o B R0 B AL, SR AR SONNER B CRTMAIH corony
subj ect ..60. ,The t hod, of, ¢l aij m;: er.el n. S
S S I MR A0S RS pgmouns, mimes
cerebrospinal fluid

.(1 CSF). of sai.d subject,. .61 . The
peRen OBy <Py e R ReB S il gty coronary
is adm nistered into the cerebrospinal fluid (ICSF) of
pracgfye-subj ect. 62. The method of claim 1 wherein the
anti-connexi n conpound is adnministered intracrani al
to ddiminisiipe . cogpounrsepradtistoBerain wpR bRy bff%éireﬁuﬁseﬂ%@t to a
anti-connexin conpound is admnistered into the spina
seleeteditiing point. s Hied'slatspdime peint” mayeforskanerle. sprrespapdiotthe onset ofa
wherei n the anti-connexin conpound is adm nistered
digdidee ot bonditithoutthss headibvaséulaaiisprdeybjflammmatiossa vascwlar diserder, or
of claim1l wherein the anti-connexin conpound is
andigdReMicS &@RE @r &dthaperforming a medical procedure such as a vascular or coronary

procedure. Compounds provided herein may (e.g. antisense compounds, mimetic peptide, etc.)

for example, may be administered before, coincident with, or after a selected time point. In
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bol us dose. 66. A nethod of claim1 wherein the
anti -connexin conpound is adm ni stered by sustained
waledobudrys 67. A method of claim 1l in which t hRCBIB2806101961
i schem a, and wherein the anticonnexin conpound is
certaid ndnitioginemesd coropouatls heassimimigteted immegistoly iargtp Hetp aboug @4 hours
The nmethod of claim 1l wherein the vascular disorder is
subsgh@ttied deleoedttinge goiaup ic othei shbaimerdts,i olpewids ase pdkigistered
transi ent ischemc attack, intracerebral henorage,
witlsid BBsA e oG shieh e RElEAgEtimé poinnhakintobite Istursdfer seletedusne point,
t hronbosi s, pul nonary enbolism enbolic stroke,

witliE B ARG U A8 alefelcd @fne Rt PRBIAboGCE hoigh Mfer a selected time
arterial disease, arteriovenous mal formati on, and an

poirﬂnaﬂfl?ﬁ%g@hougg ertdiBl BREe@kinfe! (R Withh Ab&It® Rdus after a selected

vascul ar disorder Is associated with one or nore of

timegl%é@[! al; itl? %§<§utt Sdflcﬁl‘f‘saéxfer acsgfe‘a{éart%nevg’(tﬁﬁtg lsAthinddef 96 hours after a

rosclierotic vascul ar | sease, rsclerotic
B S 5 B0 G BEPESSRE i SR 14 o
L0 8 0 e LSO SRR AL o
LSBT 5750 B B RERSSAE e e e

selected fromthe group consisting of arthritis,, .
certalveamhodisnentsa o chAmPeUng peavided hessfn is pAminigeed Mecopperien Wifh a heart
or damage of joints, inflammtory disorder, grave's
or dheeagery parfaimnictone pstiak.s Salssted imemaiatss] a refeirsr tohpssin, include a
system c | upus erythemat osus, sjogrens syndrone,
timie o iperyS hitinerb6 pyfoméng acprpeadmar ag., aheari ¢ @saddr erassdused, efc. In
nmyast heni a gravi s, scleroderma, psoriasis,
certalf biBEFERAIHRE¥nABY\E borfipcmad poyvided abminss ddmimigeed in connection with a
ul cerative colitis, sepsis and septic shock, and
me@ihIQe PO R paHfS BRHasvasduldr PRocedugest i ve system 71. The
met hod of claim1l or 4 erei n subject has one or nore

of gﬁ!@ﬁ%ﬁ%’iﬂb@dilﬁeﬁﬁ?ﬁ@ Qadctlar Bisbrér@adediis selected from one or more of
cardi ovascul ar di sease, diabetes nellitus, an

iscRARQGLLRAE 1BhS O q?cg;elﬂfcf L NBdcBRbAL Behoragd stbRUARGY hBhorage,
I sease assocl ated wth pregnancy, rheunatic fever, a
cardi qvascul gr. dj e [ 1.3 h e b f |
anERERIPES oo 8l It chrBEREE ffotl MoRbuihy BERIRT ok
ith heart, di.sease, a.,neurol ogical .disor . ' .
Celﬁ’rﬂﬁasﬁ & {hs?ffigreggréﬁhe%h TR glg?%‘g’r ggeélgg%’?ﬂg{ ié%matwn’
with heart disease. 72. The nethod of claim4 wherein
and pEAneyBct s treated with a transplant or grafting
procedure associated with heart failgre, congenj.t al ¢
heakt cegpincmbedimenisi the asswar disqules drgated jspsyaqieped Mg one or more o
val vul ar heart disease, infective endocarditis, .
cowanti bearpolissaey, caromany svasdularn dispislan t athprepglerglicyj gpoular  disease,
heart di sease, traumatic heart disease, pul nonary i
athersbietditis nplaque | mipee; \andyip §rerabesinbalic, co vassulandisatder agaejated with
athletic heart syndrone, peripheral arterial
hypéricslb@tnhyebardiabdfadeton, amgimaisehemdt sartdiseasef dazide disgdanperipheral
organ system vascul ar disorder affecting the centra
arte841 \iRWSseS YibtRiscl @i sPlata, Sogaicigiseasd, bmtthianghonigitivr ai n,
vascul ar disorder affecting the retina, vascul ar
di sorder affecting the kidney, vascul ar di sorder
affecting and nerves, mcrovascul ar di sorder, and
macr ovascul ar di sorder.73. The nmethod of claim4
wherein the subject is treated with a transplant or
grafting procedure associ ated sel ected from one or
more of a heart transplant, % dney transplant, liver
transplant, lung transplant, pancreatic transpl ant,
intestinal transplant, or a conbi ned organ transpl ant.
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74. The nethod of claim4 wherein the subject is
treated with a transplant or grafting procedure
WO pwelises4 one or nmore of eye tissue, skin, heaPCT/IB2006/001961
val ves, bones, tendons, veins, |iganments, bone narrow
tr amsmaamrsbodmmwa mﬂalrgnmlmdwtﬁ@r trepted lSlSﬁlgCt@ﬁ from one or more
i npl antation associated with cosnetic surgery,
of @fifiis) Rigeudiatoidmaktanitai(RA) mdlsooiationddesirediion ¢n damage of joints,
j oi nt replacenent procedure, and tissue grafting or
inflarRhBAL SisbradOlowiveg died) Bshinsoto'y BiseAn, wbmatoidnargiitis, systemic
mmetic peptl e for use in the treatnent of a subject

fupdd teﬂﬁl’i%m‘é?c%ﬁé” bgrbiisS Qyrfdidme, 7RamuiR  @RorhbeHdPeNt NouipuIEt uiltiple
peptide to a connexin protein for use in the treatnent

scle?gs%s r@‘é?ﬁq&ﬁ& ﬁgﬂvﬁs s@&onaamh§§y1n@lhﬁﬁ{aﬂJ@§ bowdl- diédse, crohn’s

onnexi tic pep de to a connexin pr ot ein

diseiaﬁﬁ,] gsﬁtxi/enccglgg ée fabiE @h@gho@k Bjaﬁfbﬁmﬁﬁn@&?éé&r&tof e digestive

| SSué’ e ema assocl ate a transpl ant or
svs rafting procedure. SEQUENCE LI STI NG <110> CODA
YSPRERAPEUTI CS LTD <120> ANTI CONNEXI N COVPOUNDS AND USES

THERECF OF USE THERECF 30> 697-00019
7SS GR LU ESPRGET 02 B41°54 88 80, B0 75 By grg_% fifpet cel is
2005-02-03 <160> 131 <170> Patentln Ver %

treatgr) fos | gorditions thelds asspsiatedoyih 96 (gnlglor&leégerﬁ}os atls, thromb051s

gtaattgcgg caagaagaat tgtttct tc 30 <210> 2 <2 }
fibrirlyais, @,\]g(o»:egglgar digeass. dig t@n@el tmeoend gcr@p Siser &sgaé ecting the heart,

caggaggaat tgtttctgtc 30 <210> 3 <211> 30 <212> DNA
cardigtBouldtodiceasa piseniaied it sprgnancy, rheumatic fever, cardiovascular disorders
associated with HIV-infection, hematological and oncological disorders associated with heart
disease, neurological disorders associated with heart disease, and renal disorders associated
with heart disease.

In certain other embodiments, a subject, a target organ, a térget tissue, or a target cell is
treated in association with a transplant or grafting procedure associated with heart failure,
congenital heart disease, acquired heart disease in children, valvular heart disease, infective
endocarditis, cardiomypopathy, tumors of the heart, pericardial heart disease, traumatic heart
disease, pulmonary embolism, pulmonary hypertension, cor pulmonale, and athletic heart
syndrome, peripheral arterial circulation disorder, vascular disorder affecting an organ system,
vascular disorder affecting the central nervous system, vascular disorder affecting the brain,
vascular disorder affecting the retina, vascular disorder affecting the kidney, vascular disorder
affecting and nerves, microvascular disorder, and macrovascular disorder. The subject can be

treated with a transplant or grafting procedure associated selected from one or more of a heart

transplant, kidney transplant, liver transplant, lung transplant, pancreatic transplant, intestinal
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ggcaagagac accaaagaca ctaccagcat 30 <210> 4 <211> 27
<212> DNA <213> Honp sapi ens <400> 4 tcctgagcaa
WO aetiagega acaaata 27 <210> 5 <211> 20 <212> BIEIBAA6301961
Hono sapi ens <400> 5 catctccttg gtgctcaacc 20 <210> 6
trarsglhiey o2 @ cobitied Dhgan ¢@iPlantoTbe sulpéot naxtOrpat@l with a transplant or
ctgaagtcga cttggcttgg 20 <210> 7 <211> 21 <212> DNA
grafidiSproddat® igedi@nse<atQfore Hfalye agateasitin ggart aghat,obane? Tendons,
<210> 8 <211> 20 <212> DNA <213> Honp sapi ens <400> 8

veihd, gggéﬁleﬁig,t bR Ch&EAA GEnspints2 H6kRal Sor<@ledy tiddue<ghaRtingDhAmplantation
<213> Hono sapi ens <400> 9 cgtccgagcc cagaaagatg aggtc

assate@ With dBiniedd Sdredd, sdhkiy &Mnplantation associated with a hip or joint

replacement procedure, and tissue grafting or implants involving stem cells.

While not intending being bound by or limited to a particular mechanism, in certain
embodiments a subject, target organ, target tissue, or target cell is treated by administration of
an anti-connexin compound that is capable of to binding or modulating a connexon
(hemichannel) for the purpose of achieving a desired effect, including for example one or more
of the following: for the prevention of oedema in the spinal cord following ischaemia or
trauma, for the prevention of blood vessel wall degradation in tissues following ischaemia or
trauma (e.g. in brain, optic nerve, spinal cord and heart), for the treatment of inflammatory
arthritis and other inflammatory disorders in which oedema and inflammation are symptomatic
or in which blood vessel die back occurs as a result of persistent inflammation, for the
treatment of sub-acute or chronic wounds to the cornea of the eye in which prevention of blood
vessel die back allows recovery from limbal ischaemia, for the treatment of sub-acute or
chronic wounds to the cornea of the eye as a means to trigger re-epithelialisation, for the
treatment of chemical burns in the eye in order to trigger epithelial recovery and to bring about
recovery from sub-acute limbal ischaemia, for the treatment of sub-acute or chronic skin
wounds or diabetic ulcers in which prevention of continued blood vessel die back will allow
recovery from tissue ischaemia, for the treatment of chronic skin wounds or diabetic ulcers in
which continued expression of connexin 43 at the leading edge prevents re-epithelialisation,
for the treatment of perinatal ischaemia using connexin mimetic peptides delivered directly to
ventricles of the brain or via spinal column /cord, for the inhibition or prevention of oedema

following perinatal ischaemia using connexin mimetic peptides delivered directly to ventricles
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<213> Hono sapi ens <400> 10 agaggcgcac gt gagacac 19
<210> 11 <211> 19 <212> DNA <213> Honop sapi ens <400>
wdadloobgaagacaat gaagatgtt 19 <210> 12 <211> 308BCHEBRAG6/001961
DNA <213> Honp sapi ens <400> 12 acaaaaaagc ttttacgagg
oftiizet lraigeacia dpirtat tdltromicorda gy g trgetmgnicfogpayimgighiaci@emia using connexin
agt accaaac agcagcggag ttttaaactt taaatagaca ggtctgagtg
migetig pagiides ddiA@redicdybtemivally, d taaiedatroatt dorcdtmba@ag NP ischaemia using
ttcaat cact tggcgtgact tcactacttt 180 taagcaaaag
coffdx80hiR&Rk RPIdaaRA!Gedit@as tdYantdlgcsithap@ircaads spigiltcolumn
240 gacaaggttc aagcctactc aactgctgga gggaaggt gt
1cQCEsH EAGherR Eristrbeddl CNO Bchdehf M Leonh 86 Bih8@Tpeptides delivered
gacagcggtt gagtcagcct ggggagatga gcagtctgcc 360
sybtbh ey, $63né gf&%ﬁ%ﬁ%@ egi?eg&iﬂ%ta%viﬂ.ﬁiﬂ R Bl follGW Rk $RRAia, for
gfctttécca 420 atctctcatg tgcgcttctg ggtcctgcag
atcatattt . . t,ct. . C : :
th% Prge%l%rﬁtoﬁ of eé‘%%’gfé’% %gtglltg% aetilih geége&léd%@ kR greventlon of tissue

cta aggaagag taa gaaagaggaa

0 ) .
S0 B e
ané?’@ é‘ﬁéﬁ% B&eV%{’@g’? ggfééxgg s?rg@cs 8?%8?%”5&%%8&%{) é’?qtht rFEféB‘éltoﬁ g%llowing .,

cttcttgctg 720 atccagtggt acatctatgg attcagcttg

mﬁ@ﬂﬁ@@é@ﬂﬁ“ﬁcacttgcaa aagagat ccc 780t gcccacat c
aggtggactg tttcctctct cgccccacqg agaaaaccat cttcatcatc
840 In prothey esnget. eqyeoyndscat theggyagtien are gdnyindstaresbintap amount desired to
tcattgaact cttctatgtt 900 ttcttcaagg gcgttaagga

moduje the asgregpaafyag oy oaedvity atTeonngdy dewishanigb Or a gap junction.
ggt gcgct ga gccctgccaa agactgtggg tctcaaaaat atgecttattt
c aatWhitd gt ink@@hgtto bt bamdda oc indtdcoany netlegsot adgvithout intending
tctcctcctg ggtacaagct ggttactggc 1080 gacagaaaca

ardt [irfitdtioht @ i€ b@aed that irnasRndaaRdintdadol Grgs domalit ggdciannel is
1140 aattacagtg cagaacaaaa tcgaat gggg caggcgggaa

1oBRAL6R L dyRAREbARCAEMBAA) aCAGRYCES desirhi@td EFESE an inhibition of
cgat gat aac cagaattcta aaaaactagc tgctggacat 1260

uR@fh ARRASGisGRE L dretulel TR0 AL adofiBaL 6f b4@ el GRE A CERHcel lular
cagtcgtgcc 1320 agcagcagac ctcggcctga tgacctggag

sp%eqt %ggiha&lltﬁl&ﬁ qﬁtre ofd %@ﬁlgqgﬁ?&l th 3&%2 Ricact %%anism, in certain
t gt ggdgaag aaaaaaggty ctgtdgaaag tgcaccaggt gttaattttg

H AR EORS SRR 25 ARG PR coprs of
ingg)gt}n tgrt %gevgg&n%g %}o%ge%si\t/eg qr?fgr%ggrg aang gx%gearh%%%ainjlusrg Oin the heart by
maintaining blood vessel endothelial cell integrity, for promoting reperfusion of blood to
damaged tissue in an amount effective to enhance cell survival and/or tissue repair, for
maintaining the blood brain barrier by inhibiting endothelial cell disruption subsequent to a
stroke or injury to the central nervous system, for maintenance of vascular integrity subsequent
to tissue damage, or for inhibiting or preventing tissue edema associated with a transplant or

grafting procedure.
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gaggtgcatg ttggtattta aagtagtgga ttcaaagaac ttagattata
aat aagagtt 1620 ccattaggtg atacatagat aagggctttt
W0 etocasEgta aacaccccta agaatggttc 1680 t gt gt at BCHIB2006/001961
aat gagcggg tggtaattgt ggctaaatat ttttgtttta ccaagaaact
Phhrdi@coyptiadtGaiositioggccaggaa t aaat acttc ct gaacat ct
taggtctttt caacaagaaa 1800 aagacagagg attgtcctta
agt & ah@bér aspeacdict incentibh Jhdladea gphbitntagedichlt tond@silions comprising
gaaggt aagc tttctaggcc tgaccctcca ggtgtcaatg gacttgtgct
coft@b@ida bf tht inkBmtdnl inbiatiing hibtihefHe@bMPGINUS ar@idAdictic peRides.
caaggcccac agaataagat tttccatgca 1980 tttgcaaata

Cot ghabhifsbnde cbhp&RIS proRfeled Q68 aRayt AoGALIhRAMGouRaRAL dobdpounds,

2040 catcattcct cagctactac tcacattcat ttaatggttt

1n?§£ﬁ$?l?z§:ﬁ£cehﬁgah9§&% b1 108 &H;pgcgﬂ@gtsgtfhﬁqgir&&ﬁg(ﬂo encompass any

tt tgagctaa g tcagggaat c aagccat gct

phtal%?atc?ﬁt{ %lgga g%g*%&?s% tE %st&@t &t ?lttsgc;f% ARRAY Ex{ f;ng oltfef E(gltl};otug& which,

cdagcaga taca aa ac caaac

oo PR e @aﬁzg?cg%aa»g$a% T —
AEETERERR, A IRR ESHRRRR e e

gttttgtta attatgattc tttattttct ctccttftit 2460
alt@@d g%t:rﬂiaa@ theiy §t5‘%i{1@[d{1 thethodyt Hersexamplesyatheticrsiderchpins eppchs added
_gaaatcatt 2520 gatgcttgaa tgatagaatt ttagtactgt
whiely belg tpceaeh pthge eaultingin e gerjilg Kecorsay cmquéaga dhisgdrcularisation can
tgcttagagt ggactattaa atgtgcctaa atgaattttg cagtaactgg
alptGrcecattlisheddrydinking tthed¥ -cand G-eanint wgethertforating agmadrug which, after
cttgtattct attatgagtt 2700 tagcagtctt ttggagtgac
ineatipnaiatt the bgdy, gs iage dinedr dygadtedse aatitityggAedogdi@gigOfor example, the
caagagaggt tgaaagagga ttcagtagta cacatacaac taatttattt
dighbRGitcds Albgdrdwa Go plappagatally atcapeblgbills of theamalaic@eids and prodrugs
cttttttaaa actcatcaca gaagattggt 2880 gaaaatgctg

ofaGlcht dad&e Adidst Ct tRatmateaicdRt Abeptd AR Ared paAGIbdiIEDly and
2940 tacaatgaaa attactaatt tgtttgacat tccatgttaa

phafh REAIE P dstAGHE br 000168 bEAE AbOlle AREEh ZFAGHIts that retain the
tagt ccat ca gat cat gt gt tctggagagt gttctttatt 3060

de% lﬁ@lg%%&l a%kﬂ%lézt{ g@b?_b %%nélﬁagx§< éégglipfgtgi%ngéﬂg%f goxwologlcal

BT e RIS ece?%é‘?éciﬂff FRSARR A FAR 00

t GadeRite o Geerr 158504 B e DAaa e gt Bo dagrid phis et

cgaga tctgctacga, cagggccttc cccatctc tcc
Syei% ag?cgoréﬁwn%@&aqa@é}tze peptige Pinthesis O@Wa:f;e etdhot recor Bhnant
atctacctgg cacgtgct cacatcgtg 300 cgcat ggaag
DA dechael g@a %‘égg et ey ssipAished gag didebresed

360 agccccaagg agccaccgca ggacaatccc tcgt cgcggg

metborh odbipbggdesertigd tyefuentesuah gbe ligyiney Stayertge g, Solid Phase
gacctacgtc ttcaacatca tcttcaagac gctgttcgag 480

Peptide Synthesis, W. H. Freeman Co., San Francisco (1969); Merrifield, J. Am. Chem. Soc. 85

2149 (1963); Meienhofer in "Hormonal Proteins and Peptides," ed.; C.H. Li, Vol.2 (Academic
Press, 1973), pp.48-267; and Bavaay and Merrifield, "The Peptides," eds. E. Gross and F.

Meienhofer, Vol.2 (Academic Press, 1980) pp.3-285. These peptides can be further purified
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gtgggcttca tcgccggcca gtactttctg tacggcttcg agct gaagcc
gctctaccgc 540 tgcgaccgct ggccctgecc caacacggtg
wQ@ambgsubLa t ct ccaggec cacggagaag 600 accat ct t PEI/IB2006/001961
tcatcttcat gctggcggtg gcctgcgegt ccctgectget caacatgctg
bygBotigatat ct muoumeffingy goioy-exdiaggeagbinms sdlgpnalygygmgitation; reverse
t gaccagccg cctcggecccg 720 gacgcctccg aggccccgcet
phggddRica gamngaigeaphy ogsilieoatog @ ation-eadetgeceigsuéBas DEAE;
ccgcccgeeg ttgeccatcgg gttcccaccc tactatgcgc acaccgctgce

cheseebaghg; S99 Paaly 6B 696@metlhte Etipaations 84 Gige€ion using, for
ccgccaccag ccgcggactt caaactgcta 900 gccctgaccg

ex@ﬁgﬁg%ibﬁ&ﬁx AP GG mfadidis CUFoneRGFaphfl R ¢ A dEatfmas prRepREtion
ct gct gat ga ctgagcagaa ctgggccaac caggcggccd

£ HPEARGOIVERTH AGHN/p AL IRRBEKLIEC PufifO4RE ‘ngxgstauization or
cacgcctgca gcccccagcec ccgtcggcag cagctcccecg 1
aggctga ggcgggcgecg gcgecccct ge tgcet ggat gg
mé%@%%g%%g%ﬁ%%%o agt ct ggagg ggagcgccct ggcagggacc

e B R e e i 9% asgpyiome!
in@@&? ?éﬁg%%%%lgggﬁg%%%gggﬁgg ‘8T%é%ngﬁ o g§%§d¥%%fgan&

sapi ens <400> 14 ctccggecat cgtccceace tccacctggg
angd seftsct regrpedhit &Eﬁ?g@%?@ e dhyete %@@mgbs aljwelntubsigices nclude normal

act ggggct tcctggagaa tt gac c gtccgag agcact cgac
saligeysofigiopytugly at Phsig @g@ g‘gé@lgtegf@ tignstapd teter.cSpecific non-

cgcatcctca tcctgggcct 180 ggccggcgag tcagt gt ggg
ligitiga expanpdes of the agrietstapd/guditughta dwbare gspfeldm e ph@n@ceutical
aggct gcacc aacgtctgct atgaccaggc cttccccatc tcccacatcc
foguilatirng gfithe Bf2Sent) otvgdmgtitdude tvatdr agd plysighbacaltcaaeptable buffered
cctggtctac ctgggccatg tcatttacct 360 gtctcggcga

sajdo@agioggsuch gosigesiarbuded ¢4 g 3gutidrd pEUNC-30. S@rbggccaa
420 ggacccacag gtggagcggg cgctggccgg catagagctt

plaASRE@ R CArrfeAhelhed) gt ABkbt tigGRaaAdRle F8kE 84€o8fions (such as
gcattccgcg agcactgatg ggcacctatg tcgccagtgt 540

RA&dr S LAGAGRY, ADhOk Yol RehyRAS SIS Liblafiif Labail yaetfes A SILUEE,
tgtacggct g 600 gaccatggag cccgtgtttg tgtgccagcg

anAIGRGF &Elgﬁ it AGH bEGat thl@Cstllg&é LeiPORB Qltagﬁrft acid esters,

cccacggaga a accatctt catcatcttc at gttggt act cat
hy?irzclgigglgt?l l%el E:sg é)ﬁ glgiotélg?:gcggg%%arrgac%&t?cag%r%@aratlons can be

cacc ct c
S@ﬁ@@%%@é%@“ FoPbe t?% izt ger BEcaguba-T R e pahlizer
caccatgccc 900 cacctacaat gggctctcat ccagtgagca
Wﬁﬂ%‘l‘%ﬁ@ﬁ’c"éﬂ%‘i%ts@l&cfe%m galgﬂléggggtl%gssbrgﬁ@@g@ ggloring, and/or
t ccaggcccc ctctcttcct ggacccaccc cctcagaatg gccaaaaacc
arqp gty ub¥enset Bdithclieagiaionog ﬂ@@?@%b{d@@hﬂ@g Hgtagtive compounds.
gtatagaggc ctgtggctta 1080 tgtcacccaa cagaggggtc
They gamyalsgbeccombpiyst] gdeteglesjrrdtvgdodless actiye selstaness, ad.4@zyme inhibitors,
t ggaaggct c tgcagagatg actgggct gg ggaagcagat gcttgctggc
tocetuggmgbelickR@@damnt gcaagt tgttcttgaa cacctgaggc
cttcctgtgg cccaccaggc actacggctt 1260
Salts of carboxyl groups of a peptide or peptide variant of the invention may be

prepared in the usual manner by contacting the peptide with one or more equivalents of a

desired base such as, for example, a metallic hydroxide base, e.g., sodium hydroxide; a metal
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cctctccaga tgtgctttgc ctgagcacag acagtcagca tggaatgctc
ttggccaagg 1320 gtactggggc cctctggect tttgcagcetg
war@eagEigga acccagagcc aacttacccc 1380 aacct capCDIB2006/001961
t at ggaacag tcacctgtgc gcaggttgtc ctcaaaccct ctcctcacag
caibbdfie guetsicalymegdaset suctagpyfor gxanipdy gédiag carboratadregdiam bicarbonate;
cagacagagc ttgtgccgga 1500 tttggccctg tcaaggggac
ortaf ginghe GhdeGutt dst HatLapld, auiytdiing tiidtitihalaimgie! anighdlike.
caagcttctg aaat aaacag gacttgatca caaaaaaaaa a 1601
<21QRaclbderRdthies 3baifantidd groupdiihe gepsidte b10ERtiGARKEMS niag 0>
15 gcaaaaagcg tgggcagttg gagaagaagc agccagagtg

prépg?éagﬁ%gﬁﬁng ACNGRAGIRBL A0S SGRAY heFRHIPQYAAR4RIon, or by acylating
gaagcagaag ttttggcatc tgttccctgg ctgtgccaag 120

a ﬁB@&Q&%@gr%gﬂ%&gﬁfé Og&gﬁ&?i%twes &E&lgf‘%‘té C&i FRCREAAES

ctcgac ggcaagg tctggct cac téttc

Db TR BEh BB o RRRR IR RPN b e
3Q0 _ : :
s Befut TR AR RS AETANS. ESGRGLERE ma e e

ccctecrctg gtgtacatgg geccacgceccat gcacactgtg 420

B béfa%caleawﬂ%&g-a@/ o8 nay b SEHEHHY t@&@@%&é’g@}%dc caaagaggt
ccggggct ct 480 g%ctcttacg agtacc%%gt ggcagagaa .
gc agA%quglttlog@{d@sa prﬁgggaégpe © oF @%ggfe@ ues of the peptide
ccctccaggg cactctgctc aacacctatg tgtgcagcat cctgatccgce

orgadand perdide.anaypearpetyd G contecting the ggefide oa gmie titheone or more
tctacggaat cttcctgacc 660 accctgcatg tctgccgcag

eqgivglents of it desired awegagiy of omauit geid,sudydsafor exagplél APdrochloric acid.
cccacagaga agaatgtctt cattgtcttt atgctggctg tggctgcact

Esire oftdarbokyl gf@Ps of thageidgomayt gadetpeépared baany gfiicusual methods
t ggaagaaga tcagacagcg atttgtcaaa 840 ccgcggcagc

krdGatiggetaa gtgccagcett tctggecccct ctgtgggcat agtccagagce
900 tgcacaccac cccccgactt taatcagtgc ctggagaatg

gcC g auuaanrtbd ekdntp1RR phahasalit 48 a8&pRbRAkIA  include but are not
ggcct cccaa caaaacacag acaacctggt caccgagcaa 1020

L RCHa90%ks RED39 $AE Gt s ShAPORRi1uAD LhtaS Al CanttBSH il Hnhdhesium,
tggccagaag 1080 cctgaggtgc ccaatggagt ctcaccaggt

cafc%ﬁ %% Bl‘fneg (S"&C%tag %%tg‘rginlé %1?& %}%{r&aﬁle,le]fé ,0 bg?ogcf Qcﬁlﬁg)%%?ltsafglgréed with

tagt'adggc cagcag gcaadgt cag at ga c agtgtg

oot Sh o E I AREI RS PECRRRL AR RIS e, phosphoric
: 1320 ,
o iE b HE R 0R b SRR BT Y 0 Sl et

t agt aagaga 1380ggt gacaacc cacccagact gcagttccct L
aci Oxaliccrcits 19riEie @aigt sitccigicqasity cralgic 1%%%@&%@ agifaglyconic acid, citric
cat gaaacag ggtagaggga aagaagggaa gcat ggcaaa agct ggcct )
acidsomalfgaagigg aﬁca@%@ @afadgeic agidatayaist ecglg,cp@tnetwaé@lg, algm?c acid,

taccagcagc ataccaaatg 1560 cgttctctaa gttcctacct
padygldteraiccicyl, atapltbdetesdfoapice adid caethagadpagctadd pe2@Enesulfonic acid,
aagttcccag ccaatagaca gcat gaatca aggaacttgc attatatgtg
naphihhlegaiisutfodio 80id} golygiletireniatgdaanihtie 1det aghyadtsalts formed from
gt ggt gagat ggccttgggt tgcccttgge 1740
elemental anions such as chlorine, bromine, and iodine.

Oligonucleotides provided herein may additionally or alternatively be prepared to be

delivered in a "prodrug" form. The term "prodrug" indicates a therapeutic agent that is
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ttctcctcce tctactcage cttaaaaagg gcttcttgga actttaccag
cagcctcagc 1800 tttacaaatg ccttggtatg tacctctggc

w@a@bgegesa ccttggtgat gttgcaacct 1860 ttcctt cR@UDIB2006/001961
tagggtgtac acctagcctg tgcaggtgtc agccctgcta gggagt cact

pmmz@ig gtaadeastivaforadeat gwwte 49 e ecttgé dorae(éas drugt wgchm the body or
accctgcagc tcctttacag 1980 ttcaatccaa tgatagaaac

catla ttoarenif thy che adtibe of endogenpys enpgymea ot othagdeatidals2®d@r conditions. In
ccctgaaggc cttaccaaca ggaatatcca agaagctgtt gtcccctctc

patadac pgamg AkBibne af diecaigoandetidest gag be prpgtdgadATE [(S-acetyl-2-
ttccccaggc cttgttaaaa caaagaaagc 2160 attgtacctc

thice@! pHoehate] tdgtiggiren acariagaiol the gehgisodadRed gRawat BamS510 to
2220 aat ggagaga aaacactgga aaactatttt cccctcctat

Gbisd G fubligfell BRE&MIEr 82803 Caact t agt g ccaagaggag
gt gt gat gac agct at ggag gcccccagat ctctctctcc 2340

t ggaéaﬁﬁc%dsagfb@%&l JeRiP AR AR ABhuRRE3H 3 bRImaSARE Chnbosition,
t ggcagggcc 2400 tttatttaaa gagcgcagag attcctat gt

. t t .
VEICEAEh B SRABAERARCLALFaTR SR MIBBREL by e

PRt T an e ot da o foired et ST BT B EH Bges. tiosomes,
<213> Ho i ens <400> 16 | |
PR RP oD GaO R P Al e GRPLEY Do Cepible caries or

gggaagat ct ggctcactgt tctgattgtc ttccggatcg tccttacagc
exchiieniargdee Hiedn additiondg theroligpruslegifsya gcaaagcaaa

tttgtgtgca acacagaaca gccgggctgt 180 gagaatgtct, )

gt t athgEpaseutipet ¢qgenssitipnscinet e MEyde argyertmere §Clijigtipgredienigsuch as
240 atcatcctgg tggcaactcc ctctgtgatg tacctgggct

ingarfpoanat cotimisechipdt agsots, 300-infamemaygagesutygingsthgiss, and the like.
agacaagaag gcagctcgga gcaagcccta tgcaatgcgc 360
Fomyoéaiatafic pacogod edninisggdmgaan ogluge ggeapgaoevacgatigaggzch may
tcctatgatg 420 tatccagaga tggagttaga aagtgat aag
algaadahnadgifagc ipagnes dheaaamdcbthdBouiabycadditidey Pharmaceutical
gccgacgacg gattcgggaa gatgggctca tgaaaatcta tgtgctgcag
capbsitiofs lcafpAang GRE GlikbitclebORe Iprgdided tHetetii G@dyathclude penetration
ggcagtattt tctgtatggc 600 ttccaagtcc acccgtttta

efAh - IHaGAer@amh ikt lthe AiR&GHAR 1BV BAbABRUIGEnRRBtides. Penetration
tttatttcta gacccactga aaagaccatc ttccttctga taatgtatgg

ABHACARES: 0L 4966 RS ARGl ABEAR . vy i, i

S%t%’g% ege%gl g%%g%,a%&r%a%?gtsgg{f %&Q%g@ag%ét%aL%gte% ‘r’lt:t(\:]l.t c(grgt}ctalc %%%iews in

gaat &€ac’ Ca CtCcC ccc acattgct
TE‘%%%%&% r(a‘}g: g%ﬁg@%&%ﬁmgggaggigyggga%glﬁ ?,g itical Reviews in
feeiollo iy deBd SR cadon WGU0 cabEal MEBETRGgHY e from
ctggcagttc ag}gcct acag tcaccaaaac 1080 aaccctcatg

oRf FaRYy ghhes Rl satgericamay bygldedt caaaget gg gt ccaacaaa

1140 agcactgcca gtagcaaatc aggggat ggg aagaactctg
t ct gYamaus atly agilgand their derivatives which act as penetration enhancers include, for

example, oleic acid, lauric acid, capric acid, myristic acid, palmitic acid, stearic acid, linoleic
acid, linolenic acid, dicaprate, tricaprate, recinleate, monoolein (a k.a. 1-monooleoyl-rac-

glycerol), dilaurin, caprylic acid, arachidonic acid, glyceryl 1-monocaprate, 1-
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<210> 17 <211> 1362 <212> DNA <213> Honp sapi ens <400>
17 agcgccaaga gagaaagagc acatatttct ccgtgggaca
weemetsgvat tggtgggt ga 60 gaaat gggcg act ggagt t BCT/IB2006/001961
cctggggaac atcttggagg aggtgaatga gcactccacc 120 | )
defiecdrzegygioheniay?-ong gatylcemitings.g eeichplivest drangc ajgadicglyeesides and
ccttggcacg 180 gccgcagagt tcgtgtgggg ggat gagcaa
phiysiolreelly getegtable aatia tharedcag olstte fOrajgy ctaptgagayristate, palmitate,
acgtctgcta cgacgaggcc tttcccatct cccacattcg cctctgggtg
stefle dinglzaigadtcp Tteetet glgiCriticalRreees @t Tierapegtit Qtug €yrrier Systems page
t ggggcacgc ggtgcactac 360 gtccgcat gg aggagaagcg
9T aI38 8 0066 $a T aReRRE idvad s Thagpautio Mg gadies Sybtkns 7, 1 (1990); El-
aacggcggcc cggaccaggg cagcgt caag aagagcagcg gcagcaaagg
HERG bARY Rapha30 Phdrme &I C 14 G5 P—G%Q@g@&t gct gaggacc
tacatctgcc acatcatctt caagaccctc 540 tttgaagtgg

gct t-eat.6ot: ; .
e A QQURSIEL 8o Gk 6 AU OB s o

ligi?% tagl t ?a'ti:-golg@? 3\?1&8@1%9 (}21?18?39 %ﬁl@?tgrc%St Gt e}%(ﬁ@a%xo & Gilman's The

catg ggcct gt ccct "attcctcaac

i I R

tccctcecact _ccattg t ctcct tc 840 .cagaaagceca , . ..
VoG a5 GLAoNE aYitient asiisah B oo POk DT R e eliygs act s
900 ttgaccgagg ttgggatggt ggagaccagc ccactgcct )
pRRHAECIbACEEat Ehl 3t gg‘@ &2l a‘égléd?sc%{’g c‘gfcéﬁ %aturaﬂy occurring
acccct gggg gacttgtccc ggggctacca agagacactg 1020

crpaneris aickilees val gt gyl Hyesvabeisaledyaiyéyggcy aggggecgece

t gcagaggag 1080 ggagccgaac ccgaggt ggg agagaagaag

gaggaegrey fagalpcryemneisng qag gugnard 4enatatiomgatageers may be used.
t ggccgt gcc agagggggag aaagt agaga cccccggagt ggat aaggag
Fa2 ehingpdy, dikaseity reggbg osgicim gralgjgraiga awitly tfgjtyc aadsg o make complex
aagggct gcc agctgagaag 1260 acaccttcac tctgtccaga
fgetpdemaca ghtlgadgcegengachchtgachugagget aagc lild2€ to, disodium
aaagccagca gccgagccag gtcagacgat ctaaccgtat 1362 <210>
cthSlerodiahiin&Racetate YEDNA ) <2itde ddRINDsaB it $e.5:4 Q0diuh8 salicylate, 5-
at gggggaat ggaccatctt ggagaggctg ctagaagccg cggtgcagca

nRERGIGEAHe B RSSR LS aNGIAL il fives 0RESIBEST Ifireth-9 and N-amino
gt gatcttcc ggatcctcat tgtggccatt 120 gt gggggaga

aéi}g gérg & Hdf B&Q—H%ﬁ)ﬁ&g(e@aﬁ%tsg ;LteE 9t 519 IR RGieRs ﬁrgﬁlﬁ%g&ic Drug

gtaacc aggcctygc ccgggéc ttccccatct

Ctsc:u’(%lcefrjl %?gtg%? p%%teta‘,?’ég gl%?i v l\%.%‘gmg ti Cgﬁ%&g g‘@vfe@?thg %g%geutic Drug Carrier

acceccag a‘tcaccta gcaccag
{
SRR BERIRIER, SCUAERE, T SR IS e
12999 3999, 1SR 9L A9, 299523358 0r”

Surfactants include, for example, sodium lauryl sulfate, polyoxyethylene-9-lauryl ether

and polyoxyethylene-20-cetyl ether (Lee et al., Critical Reviews in Therapeutic Drug Carrier
Systems page 92 (1991)); and perfluorochemical emulsions, such as FC-43 (Takahashi ef al.,
J. Pharm. Phamacol. 40, 252-257 (1988)). Non-surfactants include, for example, unsaturated

cyclic ureas, 1-alkyl- and 1-alkenylazacyclo-alkanone derivatives (Lee ef al., Critical Reviews
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gaagat aaga agttgcaaaa tgctattgtg aatggggtgc tgcagaacac
agagaacacc 480 agtaaggaga cagagccaga ttgtttagag
wQraoaagyayc t gact ccaca cccat caggt 540 ct acgcack@I/IB2006/001961
cat caaaat ¢ caagct caga ‘aggcaggaa catctcccg cttctacatt
ingDigerapewtica RytegGarrign Sxstapsappge %3 dég%@aam@m@-g@w@é anti-inflammatory
tggttggcca atattttctc 660 tatggcttta gtgtcccagg
agghtsgueh gadgidafermacodion, avonethgantand pheydiaptpzgney Pamashita er al., J.
gaatgttatg tgtcccggcc aactgagaag actgtctttc tagtgttcat
Pligirint Qadrgiaeol/ 30, ejt6P9qd387). gt gt t gt gct caacct ggct
gaact caacc acctgggatg gcgcaagatc 840 aagctggctg
t 9CORQeEE BereRaUQE RASINAUAHNEGEIGER alntitiBic@3idAdr dnelgh dRfafGvhich is
900 gacctgccaa gggtcagtgt tcccaatttt ggcaggactc

in@ﬂ CLakd ﬁ‘ot%ﬁ%e&%&l@élcaq Gkl PeB ) BOIs TebbBiizeli%s adbdigic acid by in
17°<212> <213> Hono sapi ens <400> 19 cagggagttg

vﬁlg Ptdc8GBahat bt afd Sﬁa@agﬁﬁflgqg{han@féﬁg&ﬁgEeﬁ)%ga&g)ﬁgigﬁl%ﬁwty by,
aaCaaac aaa CaaaC aaaga aaaaacccca cagctatcta

%%E\?Q 30803@‘% %a%g ag%(:?%gg%lg;o?g’ %gg its removal from
Cl&uga;ltagfgg %&S‘@?‘bg %&‘9 %g‘%@ 6‘@%38%} 1 %gp%?iabplc Pwith an

cctt t ttcacat 300 ccactcc
et 8%?3& r&a@tclatac%@aawafaﬁdaﬂoec s et gf nucleic
360 tctggg gcagctgaag at gt ct ggaa t gat gagcag
agi¢ tr@cg&%rﬁ% s e ltenalideey s 0othg sataci bRy 6?55@3@%apresumably due to
atgtatgcta cgaccaggcc tttcctatct ccctcattag 480
cempetition feteen Be xgyicy aompaund ghgthe nucleiccrcid & acqoyyp igegptor. In
tgggccatgc 540 attgtaccga ctgagagttc ttgaggaaga o )
cgagsic waagyrir gaamgetd adphareagavficaby @ccegtablet epgags” (excipient) is a
gaggt agagt ttgaaatgcc tagggatcgg aggagattgg agcaagagct
pkiflateiititatla getaptah kgdheay gespaaitgaghtar ageotbeaagtaonacologically inert
agaggaacct tgctttgcac 720 ttatgtgata cacattttca
véli€lg abe dglivegigd t@aagt mogpgatdiciatghisttoggnanigial 7Bk pharmaceutically
ccttttatat ggatttcact tagagccgct atttaagtgc catggccacc
a&c8ptable Cafr 348 batlamid 9AGolidahd ligiselecte@agil G@Aplanned manner of
agaaaagaca atattcctat tatttatgca 900 atctatagcc

aﬂﬁﬁlﬁ%rﬁtﬁ&ﬁﬁ nhihd 548 ebvERIDChE d8Re@blik! ©h@StEndy2GE! WhdrPR®mbined
960 aaagattaaa agagggcttt ggggaaaata caagt t gaag

%%@féﬁta% ga%g I Jife %Otglg&gmts 9¢ Q ?gan%‘&@eﬁ ‘{ g@rgposmon Typical

gtagccaa accagagc a atctgca cact gaa

PRESRCEETY HEBRE el R L R AR o AR R e
PegRARF Séa%% &%ﬁ%ﬁ gty gwgl%{gqu?@%ﬁggeélg&se cted;

1260 t agtactagt, t agtcatt ttcaac tt caaac
Soe60ga csldy

filles a§ aaag O At £BFR VLT RSO %i’acPF‘ftg’ gelatin, calcium

atggtaacca aat ggaa aaaagagaaa cCtgaaggcaa
selipée stfvhaell Lg@e,aa@metlat%c@rc@eé@ag Jueiogety qselaat%tezwacg@gfa@ts (e.g.

ttgctataga 1440 tggagagaac aacatgaggc agtcacccca
nRgeegnt stearatec @qlq,gs;]@@g cg]ﬂ(a@tsgl@ga disy0de, stearic acid, metallic stearates,

hydrogenated vegetable oils, corn starch, polyethylene glycols, sodium benzoate, sodium
acetate, etc.); disintegrates (e.g., starch, sodium starch glycolate, etc.); or wetting agents (e.g.,

sodium lauryl sulphate, etc.).
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tt ggaaaccg cggtggctta gagctacatg gggttcctct acagaacatg
aaaaccgggg 1560 gtcacctcct aaaggtaacc tcaagggcca
wQraocagEiang ggcacagt ca gaacccttcc 1620 tcctt capERIB2006/001961
ggagattctc aatcacttga cattccaaac actgctgatt ctttgggagg
1680Tlgotogtpositions agdeidggmn map gddagaby cottajh atienadjunct components
cctgtttgtc ctccaaatca 1740 cgtagtgtcc ctaacgaaca
caivettahilyg fhuhd dg phgatateutica avagatitionts) aetathair cirisesiaBihed usage levels.
aacagcggtt ggcttttaga cattatatat attatcagag aagtagccta
THisy ForCelagple] 3RO c@AsRtRdEA aRAY FoabagaldaBpngdoeeayable tpharmaceutically-
aaagaccagc t 1901 <210> 20 <211> 1311 <212> DNA <213>

adiE B3 RIsSh 74CQ> 28BpratifRSk S8 Obsat GhAMGtiACH 36t Sfathmatory
gaggagat cc acaaccactc caccttcgtg 60 ggcaaggt gt

a%%? 6A G0 Loftah AAABhA hAGRACHRT il ggﬁ&%ﬁﬁ G BHHY I5EIS dosage

gaggccat ct act cggacga gcaggccaag ttcacttgca

fo?lt%? &9 ﬁ%gc%%lpgglg@g gﬁ Iggenél %gelg@ﬁg%glg tédg %i%eg,f hQJogiﬁg ggents, preservatives,

cgcgccce gcgc cca

tt tca fctcgacgcc ctcggtcat g .f.acct ct acgecgt.ac
a‘%b"é%@?%g%@"?’%f?’ ila?ckggl&g &g«agsg a%cgatglgg%eés gg%g'gﬁ%rg 81%% rgatgrla?s, when
cgccgec gcccggggec acgecgegeg 360 cececga c
oy e Botor R0gY e dott Dhc o Ueie cLlTeDa" tiraueR of the
420 gaggagccca tgctgggcct gggcgaggag gaggaggagg
cpRAElRRY Y Vgt bgeBgag 480 ggcgccggeg aggaagcgga
ggaggcaggc gcggaggagg cgtgcactaa ggcggt cggc 540 ) o
gctg &8s a@fg goatigd dac edichg @‘énﬂ%*@%c tyggeliseaeeqyidesygnimetic
gcggaggcgc 600 at ccagcggg agggcctgat gcgcgtgtac
peitiggs cta)y eret igyodyged ago gorrtigntt colloidd Gligpangigngiystems may be used as
tcctggt ggg ccagtacctg ctgtacggct tcgaggtgcg accgttcttt
ddRercedbidsag @ahace thgdo oivg stability at dglegpligbygieotidestand/or to target the
tcgtgtcgcg ccctactgaa 780 aagacggtct tcctgctggt
oligdngtiactgied tQtaC p@tit\d@aCoric@i, gSlieg6it cgt ttypaac Coltoill Odispersion systems
t gt gagat gg cccacctggg cttgggcagc gcgcaggacg cggtgcgcgg
ifcRdie ClEIf ARCn oY BEhited &F GHEREI01CE18 CORPIERS, RMOEPHEDES; thicrospheres, beads
cggcccecge cctgegectt ccctgecggeg 960 geccgcet ggcet

ahd g@g-tbg&g Gy9GECHABLRS o AGEFEEHLEMbAC HEGNEY mitdaRiel s dlposomes
1020 cgggcgcat g accagaacct ggcaaacctg gccctgcagg

0 C .
SO EGEAR ORISR A RARE i 05 o

dgséegrgiég %gs?c%n isg%gl%gagl £§t I?ngc%taecspi sSR9E %g&%scg) %;sgﬁe%sglgaving an

ct gagcagg gccggcccgyg caccca
S 0 5L O e B TP B o e
configuration (ses. generally: Chor & 2, CurrentOpBloweh 53808 (1598
In certain embodiments, antisense compounds and mimet'ic peptides can be
incorporated into or used in conjunction with a biodistribution directing moiety, including one
or more polymer, to direct the biodistribution of the antisense compound, mimetic peptide, or
other compound provided herein to the proximity of the a desired target or to allow for

continuous release of thereof. Active agents include, for example, compounds useful for

increasing therapeutic efficacy, for optimizing biodistribution and bioavailability, for reducing

94



10

15

20

25

agacattctc tgggaaaggg cagcagcagc caggtgtggc agtgacaggg
aggt gt gaat 60 gaggcaggat gaactggaca ggtttgtaca

W@ eiobgsesag t ggcgt gaac cggcattcta 120 ct gccat t BOI/IB2006/001961
ccgagtatgg ctctcggtca tcttcatctt cagaatcatg gtgctggtgg

tish86 dergapet duagemgtigg bealjngygorgiyt decrasing patent teowdart, exemplary active
cat ctgcaac acactccagc 240 ctggctgcaa cagcgtttgce

agdeffs gRdtedratasdactiveCapentat anesthatics tthdrapeatigadegts ot is@@nia, growth factors
ccctgcagct catcctagtt tccaccccag ctctcctcgt ggccatgcac

arfil §kined CAlthAliveCRARERGRIcuAG Y aaPpaticwlitg pblawgdEbead dosage forms
t t gagggcca tggggacccc ctacacctgg 420 aggaggt gaa

m33 96 G8&IPRLofpe SBGApOYiIdEAGABRC ACEmHuH S9Rded hebilBal Bdused in
480 gcgtggtgtt ccggetgttg tttgaggecg tcttcatgta

odrifdtioh GAth 408G haR GnP 4R s BokliR b 3erticAhE AbSEE Sorm with a number

ct ggt caagt gcgacgtcta cccctgcccc aacacagtgg 600

o@?%ag(gélla%%!hgglgcgl%§gg%§sgatt%§j%gﬁg a ccgtcttcac cgtcttcatg

gcct g catcatcctc aatgtggccg

t ggt.gt t cat catc .. tqtg 720 ,
coagnaubin Lt e b B B R Lo bE SR AR g provided
h{j g:? ?ﬁ(gf%f Ctg ;t@ %glggﬁgt?%g{yg Cg %c%lg? 355 ag gref:rg gs%? glg B{‘?t site over time to

cgcagccctg gcaccgggqc tgggct ggct gaaaagagcg 900 )
Providg @tsg&tﬁ@eg terap Fgﬁn%fgc staingd rf‘gf‘éﬁfgé%%a%ec rag prgrase el with
ccccgacccet 960 gccctgggcecg agcccctcct tctcccctge
reggygtto cothea getijectsenty wesiulga tthgyprgetice of Gxopraeent Hyewion, such as growth
aaccttcctt ccctggctac ttcccttcct cccggggect tccttttgag

e @80 cyeakjotsggaithe dke. gRejerng of thagetiygagend fonmathg pewdigelate dosage forms
gctcaaggtt actgggagtg 1140t gggctgccc ttgttgectg

of the padsért divehiddnt @a otatr as @ edsol of béth giffimivo and garfid@@e matrix erosion.
ggt acaagag at gggatgct ccgacagcgt ctccaattat gaaactaatc
Bidde@edtiba tatd Xiedtlg higk agale apat edlghbé kigeticggagt caca

t cagt gagga gggat gt ggg t aagaggagc 1320 agagggcagg

09t Omt &r@fH aaBddahedgdcodatdagigs pHeit@C ERpukasisagt thdamimetic
1380 ggaggaat ag tgcttgctgg ccacaaggaa aaggaggagg

pbiidE LOAPEHit M AFERGEL SordthRdd GUPERYRAURIPUCGRE P8GR invention can be
t'aagttggag caggggttgg tcaaggccac ctctgcctct 1500

nﬁgé QS qﬁ’lg@gts,% élg%‘ﬁgg&ﬁhs %Cafsg@a?@éugité tsﬁfeﬂ{:sat b@m&ﬂ&@%@%&% include

acagCaaaa ddaadaaaa aaaaaaaaaa aaaaaaaa 1

<210> 22 <211> 2263 <212> <213> Ien >
GG BB R e L B R TR PB S S Aeartites.

MR dog e B CHear St JR0RRC 6 Ao 5SH5 38475 p microspheres the
SR icgA ALP Ry ALt B 2 UE R LRePYG A Ga L ggr conraled release

ctcaccgtcc tcttcatttt tcgcattatg 240 atcctcgttg

ag Ykt eyduatirgghag ot irarped §8at gagc aggccgactt tgtct gcaac

300 accctgcagc caggctgcaa gaacgtgtgc tacgatcact )
act t Aotissase piowclaetides 38 Ge pergentdn ggybsantinlc tgleted form. It will be
gatcttcgtg tccacgccag cgctcctagt ggccatgcac 420

ugdeygoat theicthg pamiactahgabe adkgd agitgcpraas bt ddtents wigigy yilh geit interfere
aaagagt gaa 480

with the intended purpose of the product and still be regarded as substantially isolated. A
product may also be in a substantially purified form, in which case it will generally comprise

90%, e.g. at least about 95%, 98% or 99% of the polynucleotide or dry mass of the preparation.
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tttaaggaca tcgaggagat caaaacccag aaggtccgca tcgaaggctc
cctgtggtgg 540 acctacacaa gcagcatctt cttccgggtc
war@bnsgang ccgccttcat gtacgtcttc 600 tat gt catRCT/IB2006/001961
acgacggctt ctccatgcag cggctggtga agtgcaacgc ctggccttgt
660 locedan aotbgdimgytacthg pharntagtugicd cogyositemeffegavention, including
agactgtctt cacagtgttc 720 atgattgcag tgtctggaat
artis@ratooaipgurels gaamimet péptided, tagh gbet tdhinistpréda 1¢8ly, nasally, orally,
attagatatt gttctgggaa gtcaaaaaag ccagtttaac gcattgccca
gddirbigichtanay, SdQbioadigaant g ReRAUDAt JRGvAYAUAL gRggthe uterus, sub-
caacccgtgc tcagctgtca aggctcagtc 900 gccagcattt

cxﬁ&ﬁ@@s@;@ciﬁﬁaﬁ%ﬁﬂaﬁﬁg?&iaﬁtcﬁﬁﬁﬁt dft@arficdaly, L A tIRC e&EbreipAt] fluid
960 gcctcaggtg aaactccaga tgccacaatg gagctctgct

. (o . " t t .
OESPE YO SPASaE e R tsskamkbog! 100K( Gt mest, i

A

. agcce ttc cacagaggac_.acaga 200 Cyeos

R egg gy BF PRAT SRt S OReiealy oty ML RIS Y foipipgrsd seon
1260 ttctttcatt tgctttggaa gitttaatct ctaacagt

bes O ORI B Rt ChneAn a0 SR GH IR GEh TP p gerefore generally
aagt gaaaac tttgtagtat gataggttat tttgatgtaa 1380 ) )

repderingt (1B epeisaditiseredt BT cBot giice aéﬁeﬁﬁ%‘fe&yag dftyaarterial
taatatgta 1440 aatggtatgt cattcgctac tatgatttaa

admipigtationaef e rptisentegRpmpoandgamineticmptdest et aeragompounds of the
agctgagagg ctgtctgttg tattcattgt ggtcatagca cctaacaaca

iny&8®nt dagttegenplied dadisersg tteyaets @osgron ayganagr ttiseeagor which supply
tgatggctta tgatagcaaa 1620 tggcctcatg tcaaatattt

arxgib gtea@tdssiblegtAyipHeganafir avmgaaial dgaegtiacode, I@8@ample, treatment
ccaactacta cctgtaatga caggcctgtc caacacatct cccttttcca

of Giset@lafgdt cohddiOna gaomdc Adpatig yaagoahdigistitipa) bia@eelated conditions
gaggtcgctt gggaatttta ttgacacagt 1800 accattt aat

t@&%‘ﬁa%@t‘f(ﬁ @A 90686t aia) OREGIMIeP aohdiliGlsOthré@ht BRaddsl artery
1860 agatttggaa agactggact ctaaattctg ttgattaaag

2@h ARGt Shdl IGERGILIGRA IR RABLEIIDIhA Sty AGfiGGiration. Thus, for
tcagcctcca atttfttaag tgaaaat ata actaataaca 1980

e%a%{a{)g% %@eg@lngeg‘%gm%s %e%%kﬁrﬁﬁ@g Paﬁﬁg/ﬁt)lﬁr?%ggg ?eggghﬁﬁ@tﬁc%eptide)

attga acct gaat tgccattatg c
ttt L ggt t.act .
R L N T e
2160 t ttaatgat ttgt laat |t .
AN R L ——

tct at aat aa aaaaaaaaaa aaa 2263 <210> 23 <211> 22
<1 PBSroAmel A8 a0 SaapakE g0 PoNReh aPeopy 20030148968 to
cctggcacag gactcactgt gccccttccc gctgtgggta Qaag%tctgc.
Hemmond ciperiparaied B feserencs Aersiie Whish deigribe oo dsyyery Tor heart disease,
ggccgaggt ¢ gacggcccgt 120 cgcaccggga gggggggctc.
whichggo bt greonplitied bﬂ@@c@@m@fab@p@m@g@@@gmwsiﬂsm into a blood vessel

ggggaccggg ct gggccgga agcgggcacg gtact cgcgg caaact agcg
ot gthgreapaduitdirtdy supplying the myocardium or tissue. Preferably, the injection can be

performed by administration into one or both coronary arteries or other tissue-specific arteries
(or by a bolus injection into peripheral tissue). By way of illustration, for delivery to the

myocardium, such injection is preferably achieved by catheter introduced substantially
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ctgattgcag tcggacctgc cgccgcggca cttaacagtt tgcagagtgc
ttcccgeccec 300tgatctcatt ggagccttcg gacagcccag

weewatigigeca ccgatgcccc catttcacgc 360 ct gaggaapCr/IB2006/001961
ggaggct cag acgggccacc agcccctccg gaggct ggcc cgggagcgcc

(tvi2ally golezst algput 1 gny wishiadlepauger giyme ot both cenogary exeries or one or more
tcctccgecge cgecccggggt 480 gtgcecccgecg tcectgtgtgea

sapbenotig edigrporgiataal) otammagg artpry gtafig or othert gpmtlgits dedi@ering blood to the
gggccccggg gacgcggggt caggccaccg cgttggccag gccgctgcag

mgdASHEAC HeBRBlyChe dajactivadis ghgieciatigyn et gghegiecaronary arteries to
ct ccaggccc tactgagcgg tgtgaacaag 660 tactccacag

prodidt SERET Hist BLGSDIBGlIGrdaS 60ME AL TloCEd: beERend HeJSdaBHdalelivery
720 tacgtggtgg ctgcagagcg cgtgtggggg gat gagcaga

oM BGHHL FAmEH IR BEARE miRLH RV CSRGASERN %fh%ﬁ@&%gnt, and to enhance

cgtct'gct ac gacaactact tccccatctc caacatccgc 8

declfvgxélrg&ﬂgign&yt 818@&81%%&16 ik @GRt ft h’lgg‘rﬁﬁ)?l!: 68K IO HAAE L Msoactive
ccfgcacgif g”900 gcctaccgt g aggagcggga gcgccggeac

s R0y Tadnact g SyIEPGEE0R G bR F B Ry oyt fator
(\g]%%éé’g%% {O? % g’g‘é%‘%%@ég‘ﬁ)%t %@% %@%g%lg%%gss%i t&gg ?lt&gl%sue to be treated,

gcagt gt gcc aacgt ggcc ctgccccaa catcgtggac. 1140 )
elﬁ@& Caipgifienily Wik Q&cwra‘%ra@ga@;ﬁ Seyer] s PO iytodeciign of the
gggcggctpc 1200 gccgtctgca tcgtactcac catctgtgag
peplige pimetics ot Reptide Yaoslice Bgabbation Wilsertivg agrgiet gc
acaaggacaa gcctcgaggg ggttgcagcc cctcgtcctc cgccagccga
1320ngat perselc otethgde gicspdnat adnsinstratingcngudst by aglimiged to, techniques
gggaggt gga tccagaccca 1380 ggcaat aaca agct gcaggc
of tspiagjc agetiomakadwyadaocthe cat.ct Gamral amad)ygdrc af gnttakgifinal injection or
ggt ggggcaa cat gcgggct gccaat ggga cat gcagggc ggt gt ggcag
adiigagiadhclid) Goregimplaggitira tig agivgadochelivcdantig aipck, translumbar,
ttcactaagt tatgcaactt tcgttttggc 1560 agatattttt

al D@8 ot B8l Bal aREEBYE Tlet o 85&U8E Rl RRE ARtarGaie agd aede block
1620 agtgccagcc ctcaaaggac atagactttg aaacaagcga

ifdclifRs: ! REEwdrd GYEhBRS tsad6B8c URRXAROGUGS, ARl LiBEREGA lower extremity
Ctgctagcag ggcttcaacc aggaagggat caacccagga 1740

g9t 99k Iﬁg%gﬂﬁﬁqggctkﬁg Glga9 %S@l@ﬁ@@h&%&g n‘%@l&%ﬂ@}ggh& as, for

gaagtgctc 1 ccaagcagac acaacagcag cacagaggtc
{ ; t t. t . .
SR EAETERTRIRD 3, A0 0E0E CHERdnbRI0EHANERY st

1920 ct gcagt gga gaggaggtct tccagcagca gcaggtctgg
mﬁ@ﬁé@f ¥a at gaacctga 1980 ctagaggttc tggagatacc

cagaggt ccc ccaggtcatc acttggctc t ggaagccc, .2040 -

{ ot Petion SR ma it e B FIERGT BERHOER S e Admpinistered
tcctccccac 210Q aactgtgctc aggctggtgce. cagcctttca

alghg elctogrdnHnisiered 4y son lngww@a@fg@w Ase5forysngEet Hepament of stroke and
catcctcaag acagtttcct tgaaatcaat aaatactgtg ttttataaaa
isplepgia.<2 These dnclade) 1fr ERaBple;? isphenpnatreke) 3ehiqho ffp treadpd dijsremoving
<400> 24 caaggctccc aaggcctgag tgggcaggta gcacccaggt

obdtmg@mcint qegteromgt oaigitove @ te brag gad 8) bagwdagicatroke, which involves
gaactgggca tttctgcagg gcctgctgag tggcgtgaac 120
the introduction of an obstruction to prevent rupture and bleeding of aneurysms and

arteriovenous malformations. In one aspect, treatments for ischemic stroke can include the use

of clot-busters, such as tPA. Generally, tPA is administered within a three-hour window from
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aagtactcca cagtgctgag ccgcatctgg ctgtctgtgg tgttcatctt
tcgtgtgctg 180 gtgtacgtgg tggcagcgga ggaggt gt gg

wQamgatgayc agaaggactt tgtctgcaac 240 accaagcaRCI/IB2006/001961

ccggctgccc caacgtctgc tatgacgagt tcttccccgt gtcccacgtg
th3 @set @€ 6ingiiteay Lraoaeagpectcatatmninygiay indglegueeatative measure with
cactgctcgt ggtcatgcac 360 gtggcctacc gcgaggaacg
adnAEARAAGf GAGHASIATTantipRelddJCAnARLIGC agads 4déh as aspirin, and
tccctgtacg acaacctgag caagaagcgg ggcggact gt ggtggacgta

arfticb aladR Sack 8Owatrafi iGleteR VA he Hicdls MARY &S EBDENd can be used to
ttcctctata tcttccaccg cctctacaag 540 gattatgaca

pr%gegl? GHOEIbnF0! IYThE HSpdeL GRLGUABC fof Ll AERRCHAKE Aah IAIHRCCarotid
tgttacat ¢t cccggcccac ggagaagaag gt cttcacct

acttcat t ACC C Ca Cs :
it P i A —

SR ACTHDE F00 C CHCTRIE GICEr RPEIED (oagDhRacHoe B nclude
840 gc. .
ASEeRATT SEASL SERIGETY ekt date boy DRRTEY A0Rdpabaupe s

900 at caacaggt cccccccaca tgaggccacc, caggaaaaaa |
scpgin g8lsd seniyte st wliogenIa gEEE dn HiGGREREE govices are used 1o
gagggt ggct gt gggggct ¢ aggaagct cg cccaggggcc 1020 )
regtly t%ag@rgmg}dlgx eloggingdthe veselt digr bereorthggigstreltey aurgicelitecabipghyis often
agggaggttg 1080 atagctactg gggattttgt atatggcaac
reagmmemtedtte elza pbice ningetaltclipat thedasel tadithe peskcefghe aneurysm or to
aaaaaaaaaa aaaaaaaaaa aaaaaaaaaa aaaaaaaaaa aaaaaaaaaa
rehit0 tieosbaahed aessela aaapdsippamAdaayanaa Mafaaaandd Vada One such
1243 <210> 25 <211> 1299 <212> DNA <213> Hono
eSRpleRIFS B vaRuRf BR3adueae.8g Cdofls,! indichtig &gé dwhdte and involve the
tgccggcect gc tgggagccag gagagccctg 60 aggagtagtc
uCdra2athaBrinBoRicoPhetfugh b atHr GR&S Gn Mk Gaask heflubiledtcCthé bifRrysm or
120 gggactcctg agtggggtca acaagtactc cacagccttt
A989GAERCep OGS b HeChdnical &RnI b bl £8JIL td SrEFHERAbETe.

tggtgtacct ggtgacggcc gagcgtgtgt ggagtgatga 240

ccacga st ct C c Fac .t oL&t .
o t Pourain JRft | BF FuliSe raRBude SRR (FEAROLA be o
a%?%gsfet&%f %ga C()%%t{il%eégt% ali%/%grc gl}r%éaﬁEregtgl%ntcétcs?rgf{egg&dcischemia. aSurgical

a gga caggagaaga ggcaccgag
.420 agcccat ggg acagt cgcctcta cct.gaaccce . .
“6%}8%[’5‘38% o[ege gf?"g %g é{fgl%gglclg'ﬁgg g?@fg gcltéotfl 1&? th)g Sglventlonal surgical

gcctagtgtt caaggcgagc gtggacatcg cctttctcta 540

RgRlce €2 Ao At Tl Mich st Y W EQRTEvSE ket et asgtroke, or
gccacgcaga 600 tccatgtccc aatatagtgg actgcttcat .
tq repein ygectler emegegeiagalfymationst Eercexe@plec ét\’g\ﬂ)t #agny around the brain.
gt ggccacag ctgccatctg catcctgctc aacctcgtgg agctcatcta

The® indudgytigagompie ag@tid codatgstpnye which ge ageraeegure used to remove
aaagct caag ccatgtgcac 780 aggtcatcac ccccacggta

athemsdéroti¢ cplequgc damc athe gaargiid careey t whaggbisgaeBdl0 is blocked; and
cctcatcttt ctgggctcag acagtcatcc tcctctctta ccagaccgcc
EsGegagaiatsclof] (Ot/ackgpas; adkatic bipgdcedrg gy eésgees blood flow to a
ct ggact ggt ctggcaggtt gggcctggat 960

blood-deprived area of brain tissue by rerouting a healthy artery in the scalp to the area of brain

v

tissue affected by a blocked artery.
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ggggaggctc tagcatctct cataggtgca acctgagagt gggggagcta
agccat gagg 1020 taggggcagg caagagagag gattcagacg

wer@bgsgaygc cagttcctag tcctcaactc 1080 cagccackChIiB2006/001961
ccccagctcg acggcactgg gccagttccc cctctgetct gcagctcggt
1140Int dthert tdpeats, sugzicdl gyedabiti¢safyr gagigggor dsehangie cioelgde, for example,
ggt t ggaggg aggagggcgt 1200 tcat agaaga acacacat gc
clirigaiechinique avhigh ¢ gefil doarainiegt of agiaaoturgsats th@8use subarachnoid
aaaagtcaac tcatttgctg gaaaaaaaaa aaaaaaaaa 1299 <210>
héRortid.> QlEpmg<lalvesDinpidd 37 o mBeEaph €t 080 Gessel, which
ct gggaagac gctggtcagt tcacctgccc cactggttgt tttttaaaca

rédabds Peddhite GRht 3 GHRER bidel CRCInBMEr £ GA3RAPmodality can include
ttgacattcg tatcatcact gtgcaccatt 120 ggcttctagg

“qég%h&ﬁ@%ﬂ @8&5(@@95}&3‘:&99@%&5@& RRACKE lifor AR IDORYSAs.  The
tgccctcatt ctttgggtct gaaacactdg cagtcgttgg

te%@%@?%%egglgllg g %% ‘cﬁ?eamge%) né?iazg glggl?gfati thg gl%g%h an artery in the

cat cgg gggt gt caac aaacact cca

tfﬁ%ﬁ? %f@éfegged%gﬁg% gltg?dgtgrg%ca:tg élgegstété ?)6 ﬁlgegatntalg%%%g a‘ge; gc‘;‘lg fsGBdreleased
42
ARG AL CHLE® P FUREE SPObe AeUaP PEo oty geuees o

480 ccctccagct gatcttcgtc tccaccccag cgctgct ggt )

b@gé clot g)é]élp tl&t a@e@gqt&@frel@l@ﬂg}gé]@eﬁtg&yg\galgﬁé éeéipelﬁ% the risk of rupture.
aagtt caggc gaggagagaa gaggaatgat ttcaaagaca 600 )
Qngg shyganestysmais Sehized) @ aguetessga cenghp deyereugemgvilytlepy risk of
acgtacacca 660 gcagcatctt tttccgaatc atctttgaag

hemgulzge tand deptla tqythyt patientadt iscalsat confepiplateshthaythgtsargical treatment of
ccacctgccc tgggtgttga aat gtgggat tgacccctgc cccaaccttg

sEER indlgkatgatly dévatoptdtealgiques aah ag SgeotageRiidrodutgery for AVMs and
taccattttt atgatttctg 840 cgtctgtgat ttgcatgctg

Aktgaegt Jg eapagtsoghigiicated Ceingpatef tedhgolagptagd gBO@etric principles to
gttttaggag at caaagaga gcacagacgc aaaaaaat ca ccccaatcat

pipet ARAEGCINO DeAGATS ARG Cav KA BuflAR FeOproadddrd & t@stom-fitted frame is
tttcagatag tggtcaaaat gcaatcacag 1020 gtttcccaag

aﬁi&c"ﬁ@@ﬁ)aﬁlé batfcAfOiEH 3 ARG QL AREAImE efeRind@PURY aRCdstablidhed bising CT

080 tctccagaag gcaataccaa cctgaaagtt ccttctgtag

tigpagagt cat t -

G o O T L

caacqt aat.c aaat atgtgq.tccatctctg aaaaca

A e ISR P e iR ek SRR AORRR A bl Hhruments,
actctctg acaaaqt tactttctga 20. aaattt at at .

R it GPALAARRsuy (e P ARG o bRt oot

1380 aaaagatatt tttataggct atgtttt t tctgac

Ragiogyasry £ AV sauyeiis afna@ail? tiasyeat t%@]?/é@v-e procedure that uses

cttacctgga aaaacatgcg atgttagttt tagaattaca 1500 )

thecwEggia techpiguestas iSO Ee FUEaRESCHLHt RiRReit tthe Pregisgalogation of the

gttttgcatt 1560 gtctgttggc aaatttgtga actgtcatga

ANdg Sinca dngatgd, g AN epnt el itepgsaldbylieBing st bepmitof radiation that causes

tactgctttc tgaatgtaga cggaacagtg tggaagcaga aggctttttt
itL®8€lot and then disappear. Due to the precision of this technique, normal brain tissue

usually is not affected. Other modalities include, for example, Hypothermia, which utilizes
hypothermia (cooling of the body) to prevent stroke during surgical treatment of giant and

complex aneurysms or difficult AVMSs. Dropping the brain temperature gives the surgeon the
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aactcatccg tttgccaatc attgcaaaca actgaaatgt ggatgtgatt
gcctcaataa 1740 agctcgtccc cattgcttaa gccttcaaaa

W@2@adasaha aaaaaaaaaa aaaaaaaaaa 1800 aaaaa 1BOBIBAAII81961
27 <211> 2094 <212> DNA<213> Honp sapi ens <400> 27

n@eauydaKg® QupgHe wdth gainged gisk gdtsurgerydudeat strokec cipagigh equipment
ctggctcagc 60 tctgacaccc cagtcccggc cccagggtga

ki @ogat tadiopilgogy bypasagacigoa scombidteg ggpd agtecgingletely shunt blood
gggacctgtg taagtgtggg gtggggagga tctcaggaga tgtggaggct

1133 Qwag B8R GRE B@indAIRBCEABEY iagacd 3B agaleadRpbheings. Other modalities
cgcactccca ccacgctggg 240 gt aggagggc agggacacct

ine 88 GG GE pRCE FdsEil18BAti G %ﬂlgﬁéﬁlr?GQ YRBALGEfoB HEating aneurysms or
ctctgtacca gccccccace ctgagaggag ttcactgcag taaaaat ggt

bI9AQA 8RR CarRHls. HHRIEHHRAY REARAF B! £hEPEIELH blood to the brain

tctgccactc ccactcctcc catgggcacc 420 aaattgggtc
b}g %gﬁglg%h&gerg\%gsteF%aag&??b%aq GRE %ﬁ‘ g?ov?cﬁﬁgcé‘%@%&u&t J1IAGRIw to the
4 adgggcaccg ctggg CC gcttccgaaa ccaggcaagt
bcaggggctgg tccagctgat 540 ctccaaggtc cttcctaaga

L Cct gggat ¢ tggaggat cc cagggt cgaa cggagacggc 600

t cagggggt g cggct aaaat gcaaa gatcctcccc cgcccatc .
0ot S SR UG dIatE COTgeNh Ut Ot CORLERA tang antisense
ctcccctcgg gcecctceccgt ggcccteccgt 720 ttcatactgg
CqRAMATSCY CRIMSHE PERt gy RloRs Qtip cPRPiRAt Mg hptherACH 3855 g as, for
780 agagaaggtc caacggaccc caccccgata ggcttggaa )
exppla gggpeurds cesgid oy igaosine cilfitast.c eedigag ttissiec gamage, promoting
ccccgegtcc ccagcgceccat gggggagtgg gegttcctgg 900
heptinggot gereagigacmtient epnefaget §lagublshet getenigepmigefiong 8149259768
tggctggtgg 960 tcatgctgat cttccgcatc ctggtgctgg
descrloy ghehgdsc ggic ageatst pr ttiggad gelegse 10@0thagoag@mggfawhich is hereby
gttcgtgtgc aacacgctgc agccgggctg tcgccagacc tgctacgacc
intO:pOrafrd ¥o edfbrefic®. ggt ct cccac taccgcettct ggctcttcca
catcctgctg ctctcggcgc 1140 ccccggtgcet gttcgtcgtc
t act £GALA¢ oPGARABCAN U FRAGDARE 64 RASEDO AeHigvelin@3oronary delivery,
aggcggcggc gcagtgcgcc cccggactgc ccgaggccca gtgcgcgcecg
ad HKAGHE indfe 12 G0 BGAHHSC 995Gkt gf"&ﬁ%pgﬁp&sg eAtRGEE 98 well as modified
t gagcgt ggc gctgcgectg ctggccgage 1320 tgaccttcct

c%g%%g,gs%ﬁﬁge SGIGE 95 Ukl prRGHO RN LR Y LFOLADEGE Fdnf BGhhEILE Euppliers

gcgccggt cc gccctgcccg cacacggtcg actgettcgt
gceggecce accgadaa 440 c t t .
S‘%gcajclgg aélcéedgéeé 1go% sgc?@r é sé%%rré% g%é‘%), gl(g%%& ggl%rgéetuglé%énd Cordis. Also,

e TG & T D atud a0 0e 0 e Ay drg e Cordy arery

J

tcccgeecgec geccgeccgeca cctattgttg. 1620 tcacttggga )
(wlejethn i PEERRUIY 4RSS e dyaty 35@8@ & HPEaghE 58 Reoehed dg dpgpduce a
1680 agacagagct ggatgcccct cgcttccgta gggaaagcac
catheterdeio ghacayeprygient @s IsAnowg dt thectte &y wadt fddgsiygldon, a catheter can
acgtagtatg tgctcagtaa atatgtgttg gat gagaaac 1800 .
be gamsyiently indodeayd ontoar Eaved trigocansh reecyarmtrogedatheqighghe iliac
ctatggtggg 1860 caccatctct ctgatgacag ttctgtgtcc
ag@aact cbdpmicd eotiz eat ate azamoomgeery9 2lternatively, a catheter can be first

introduced into a brachial or carotid artery and threaded retrograde to a coronary artery.
5
Detailed descriptions of these and other techniques can be found in the art (see, e.g., Topol, EJ

(ed.), The Textbook of Interventional Cardiology, 2nd Ed. (W.B. Saunders Co. 1994);
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tggggctgtg ccgctgtttt ccagatgtat tcattcaaca aatatttgta
gggtacctac 1980 tgtgtgtcag aagatgttca agat cagcat

W@ 2106/a8p4gg aaat agcata tgagccat gt 2040 at gt agtRCTIB2006/001961
aagtttttca ttagccgcat taaaaaagta aaaggaaaca aatg 2094
RatheGord2B Bs ¥hgculad $0rgery] 2vd HINGW 2 S3undexsriie. 3 339 eWangadaien-J B ez al.
28 atgtgtggca ggttcctgcg gcggcectgcetg gcggaggaga

(gisg,diegldcd Teatboolc ofjMgdishegtiliic GdctWt Bt Spomdars d§p2); and Sabiston, D,
gctcctggga ttcecgecttg tgetgetgge tgccagtggg 120

Tae Tgga@kel Sadecag! palk Ba (YWCBOS@h@RaCod.t1ogI)yt gt ¢ acacccagca
gccgggcectgc 180 aaggctgecct gecttcgatgc cttccacccce

Ct Ct PRL 6QRpdud 8D biovfded HBRNL ifaf WRCaddAiflsteiled Safenfally. It is sometimes
t ggct gt acc cagcgccctc tatatgggtt tcactctgta tcacgtgatc

prefrel 984 36k HY Gordiiuhd! 58 30mBABDFAE 33 SRIERRARTR ceptable carrier or
ccctgat cca gggacgggag 360 ggcaacacag at gtcccagg

dﬁ?e%tt 99 3@(?1%0@ taC grﬁécg@lctap tc&ggo%}tfoﬁ. t %i&gﬁt %@er? %gd diluents include
ctgggggctc ggcttgtcct ggagggggca gccctggggt tgcagtacca

B QAP D S LT OIREAO e 58Sy o
e I

gttt ggggag. at ggt gga 660, acctggaagc acaaatcttc

tr&v%iﬁrxn@? FABinsiEpion o f 1<6tqfda@5§g§cl@g®e Syuppliary splls is enhanced by
cacaagaaag caaccgatag cctcccagtg gt ggaaacca aagagcaatt
seveteh draeitit Hapdotion feckrgiraalon suayene. g@@e dlaad Geratianskection agents. The
caaagaccag ttggacccag agatgcctga 840 <210> 29 <211>
f@rmlatipd phichNpadazinBterdadonay @atpinetush agkd B> Exgmplgad theggyagents include
tgttcctcag agatctcctg agtggagtaa ataaatactc cactgggact
caibnipg adegatitt exgaplegepdtigh mhybmttet gtdcDEAEalgktranyeand lipofectants (for
tggt ctacat ggtggcagca 120 gagcacat gt ggaaagat ga
egaagaipdgedarh TVGAd tratsecagd@lipgaca gcccggttge 180

aaaaatgtgt gttttgatga cttcttcccc atttcccaag tcagactttg
ggcchémftudtiond rabsladl aamastlatbt 6AG akdudet ttan6dekBilOpatches, ointments,
gtggttttac atgtagccta tcatgagggt 300 agagagaaaa

IGRRACAEARE SRAAAGLS! AlipsERRSC SHbysIURGRR HEapdWEHI I (Cndentional
360 tggtacgctf atcftatcag cctcattgtt aaaactggtt

ph&r%@&&i&ggcaﬁlietré: Cetqthg(;u%, ?&Qde'itd?t di gés@s, ek HeAl %%l the like may be

tggctttagt gttdécctacc ttataaagtg tgarttgaag 4

n%get sta ! &F C@es@%@&t gb?%%% f%(gv%%,g g?antd%mts CERF S fl?(af%??gaqs%g A& useful.

gatcttcatc ctc cacctc atgc
LI I T IR ———
vs?a?e(r) cg:rt r?o%ggqggo%ts rgeadiaG, 702aps<u%e]é,o ?ac%gts or tablets. Thickeners, flavoring agents,
diluents, emulsifiers, dispersing aids or binders may be desirable. Compositions for parenteral
administration may include sterile aqueous solutions which may also contain buffers, diluents
and other suitable additives. In some cases it may be more effective to treat a patient with an
oligonucleotide in conjunction with other traditional therapeutic modalities in order to increase

the efficacy of a treatment regimen. As used herein, the term "treatment regimen" is meant to

encompass therapeutic, palliative and prophylactic modalities.
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<211> 1113 <212> DNA <213> Honp sapi ens <400> 30
at ggaaggcg tggacttgct agggtttctc atcatcacat taaactgcaa
weoirgasaast g 60 gt aggaaagc tctggttcgt cctcacgatRCI/IB2006/001961
ctgctgcgga tgctggtgat tgtcttggcg 120 gggcgacccg
t ct doggaan bgdgpeaipgtm aguttet of ttogriacodiog stvegiyagd cgpmaiveness
180 tgcgccaatg tttgctacga cgtcttctcc cccgtgtctc
ofaB€ H9&EPtthte 86 BOGEGRL endPWith thaGousObTtcathtt stirpCfiom several days to
cccctcecgec gtcttcageg tcectatgtcecct gcaccgagga 300

seI68PEIRtHE br Gl L § ChiBaY EBGET BCE AfnihGIEHCHOBE Aise:6 GBGABGChieved.
ggcctccggg 360 cagagacgct gcccgecggec attcggggag

TGHGHIGRD %raiagl?tﬁ;g OR&S 608GhpAUnEY phARied CRIGRI@R e determined by
t catccacct ctcctccgg accct gotgg aggeagectt cggggccttg

st%t}%?bdgp%gltn?a%&}tfcgl I}r&!e%lﬁrggg Zf%ll %&lﬁg&co(f%g riﬂ?cgéﬁ%ﬁlglg For example, for

gcg ccctccg acgggcagt tggactgcta

SSEBETR TENE LAY SRR Mg e o
SSRGS TS v o

gccacgcgga gg ccgg actgacga t C a
thy@gmélﬁ ge dgle gqg%gggté% g}&e)f @lldag 589 g%@%g%ag @sag]ﬁ grgtloa]g]gso /EDsq.
ag gcag ccccaggcgt 840 acatcca tgtca ca
ConboadyAehCoUdH BeghemauGa s Git gibtde. Joge compounds that
tccgccagcg aaaagct ggg cagacagccc cggggcaggc cccaccgaga
exjifut tpsiccidy FBOts geaydeongd gagohedd dattakes dadesigncadelivery system that
ccctcagcag cccccageccg cctggecgeg 1020 cccccttcect
tagetopnelgcamipogudsge deaitt ofj@tctd tistugs hoadpr te magmizg gogotia demage to
1080 cacctgagag ccaggaagtc tgagtgggtg tga 1113 <210>
uidifestad dotls hHd Zheredd 2o duRids 2ff&sts. Hono sapi ens <400> 31
at gggggact ggaacttatt gggtggcatc ctagaggaag ttcactccca
Ct CapCadtd 0bingd a0 arRaceIl SlIASCLEAL MmAlMEhaltdiglies can be used in
atcttccgaa tgctggtact tcgtgtggct 120 gctgaggatg

féﬁhﬁﬂﬂéﬂa%néeg@iag@ﬁ£§ Por98:a1ih tiaEhs. 9 CARCAR LI IGRA CoaPBinds lies
0 tgcaacaata tctgttatga tgatgcattc cctatctctt

{e@e%b%ag/%ﬂi & ftcﬁlrc@lagndgoco%@é}@ttaﬁ@kQBattlﬁ&ﬁcQttﬁé E@so with little or no
ccttettt tctatatgg gccatgcact ttataggctc 3

Al BRSNS ﬂgogaz@ggg&%@%&%pwwd

LIS ORREPRRIC RSO SO e ey o o
t

R T S

caaat gcact caacctcctt gccccaatgc ggtggattgc 600

A desgtmaychealogpelated dr gainghaipdelade Eclliech GauiAing PHFYR geBggntration
cattgcagcc 660

range that includes the ICsp (i.€., the concentration of the test compound which achieves a half-

maximal inhibition of symptoms) as determined in cell culture. Such information can be used
to more accurately determine useful doses in humans. Levels in plasma may be measured, for
example, by high performance liquid chromatography. Dosing schedules can be calculated
from measurements of drug accumulation in the body of the patient. Dosages may vary

depending on the relative potency of individual compounds, including peptide mimetics or
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atttccttgt tactcaatat actggaaata tttcatctag gcat cagaaa
aattatgagg 720 acactttata agaaatccag cagtgagggc
wa@raogasgyad g aaacaggccc tccattccat 780 ttgaagaaRtLT/IB2006/001961
attctgtggc ccagcagtgt atgatttgct cttcattgcc tgaaagaatc
olgAudledttides etd @n gamprdl yde astinaterblmagscaeE ¢filcafovwifa e effective in vitro
ttaat gt gcc aaagtctaaa 900 accat gt ggc aaatcccaca
argide aagocaamslinigaBgt ag acccttccaa tgggaaaaag 960
gact ggtct g agaaggat ca gcat agcgga cagctccatg ttcacagccc
gt Ot $iG@ble oskO2 @G OIS Brexahlgaant fdn glemec .l gg g to a total dose of
cagcaat cag accattcctc atttggcctg 1080 cagaat acaa

it ¢leEAY i epdiiBgGhBs He BB AE hARMBHEIGHC GRURAR £1t9beEall&Cdosages
1140 tttgcagtag gaacctggga gcagtcccag gacccagaac

afChGASR S ﬂel%? s %ﬁﬁf%d 17880 lﬂéi‘étﬁltetaﬁ@%éhe%@%%iﬁﬁﬁgo practitioners in
agacagt gaa ggcagcat ga gagagagtgg ggtctggata 1260

#daGAYRLE! s(fcil%gggglgeg&‘?gvi %gl%ﬂ)?gtgffgreﬂ%hﬁﬁlﬁo% f(?rg@gﬁkﬁ@stthan for

gt'ct gaaaag catctgc a act ¢ aggaagc
ttctcgga at tcc ttogat.ttt 1?80 cct g .
PREARC &Y gtg?:lr CP@%%%?-C :ng!gagb'? c% ey 2F $958 3%%03&%%03?1@53?%65’ and
1440 gt aagac ca ctacc.gat cat ggaa .ctat cacaa .
copRa g BERAe] RHATIICPe PBGEIS PLRATTDE 6ol fgiiippgand locations. In
tcctgggotg tgtatgtatg tttgtgttga cagagaggca 1560 i
g@lﬁfﬂégﬁ%@@@ ds HamHtlangke & b@a}@&@%&kg&%{%ﬁ X WERt aid megapegiyen once
ttcagttaaa 1620 ttcaattcat aa 1632 <210> 32 <211> 11 .
o mppe> ABRT weplilg>mppthlyf preyearly.seiqenen carce 23y <3¢ years. In certain
Description of Artifi cial sequence: connexin/anti
embatiments, thdgsadedraystegiendonx tdoedigoly Phs s@gkny tv/a4 heyrg in another
Phe Leu Leu lie Gn Trp lie 1 5 10 <210> 33 <211> 11
emiBddme®Rhe d2hge isAitenffrom 2hoBe gqubmre 24200ts. $28Gacting compositions
Description of Artifi cial sequence: connexin/anti
nra 68 B@XinftepRIveRS 18 aqldps) erery Wik oB@weelly dependihg@or3ha half-life and
Trp Tyr lie GIly Phe Ser Leu 1 5 10 <210> 34 <211> 16
cldidrce BRTof the particular formulation. Persons of ordinary skill in the art can easily
estimate repetition rates for dosing based on measured residence times and concentrations of
the drug in bodily fluids or tissues. Following successful treatment, it may be desirable to
have the patient undergo maintenance therapy to prevent the recurrence of the disease state,
wherein the mimetic peptide is administered in maintenance doses, ranging from 0.01 mg/kg
to 100 mg per kg of body weight, once or more daily, to once every 20 years. In the treatment
or prevention of conditions which require connexin modulation an appropriate dosage level
will generally be about 0.001 to 100 mg per kg patient body weight per day which can be
administered in single or multiple doses. A suitable dosage level can be about 1 to about 40
mg/kg per day. In certain embodiments, compounds provided herein, including specifically

antisense compounds or mimetic peptides, are administered in an amount to achieve in vivo

concentrations from about 1 micromolar to about 1 millimolar, from about 10 micromolar to
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<213> Artificial sequence <220> <223> Descri ption of
Artificial sequence: connexin/anti -connexin peptide

W@epenpi4ed00> 34 Ser Leu ser Ala Val Tyr Thr cRGI/IB2806/001961

Arg Asp Pro Cys Pro H s G n 1 5 10 15 <210> 35 <211>
aliomt SQ0IAberdRARTar<a B Ayoui 3¢ misrerhol8dqabewt 0kmxpomel2 gnd from about
Descri ption of Artifi cial sequence: connexin/anti

25 craivrendlarn t epdutd 800 agivenmoéar <AGH) >ci@bertfationAserCylse Mhmaged site,
Leu ser Arg pro Thr Glu Lys Thr 1 5 10 <210> 36 <211>

arldinciitiings alkfdl 22 hderoMblat, for ab@lt 16@ fhikkaiaelars 22 @Bouk 2@Bicromolar final
Descri ption of Artifi cial sequence: connexin/anti

corORREYNH By SRS HAgs® e BEE stTAROR t?qﬁcﬁgrbeﬁﬁ&n Bb&ut Thhickemolar to
lu Lys Thr lie Phe lie lie 1 5 10 <210> 37 <211> 13

a%%;g@mpﬂmﬁgllb Artificial sequence <220> <223>
Description of Artifi cial sequence: connexi n/ ant i

ConpeloteP Gttt BeAR G Ror %%&3 Toiftérid- Bibtigty mhD e Aldhinistered to

ac %e]v% fro]mzabo%g' gT mlglc;grams per ml to about 1 mg per ml, from about 10 micrograms

per ml to about 500 micrograms per ml, or from about 100 micrograms per ml to about 500
micrograms per ml, about 250 micrograms per ml, or about 300 micrograms per ml final
concentration over the damaged site.

The anti-connexin compound (e.g. peptide mimetic molecules) are introduced at a
number of different concentrations preferably between 1x107"° M to 1 x 10 ™ M. Once the
minimum concentration that can adequately modulate a connexin (including control gene
expression is identified, the optimized dose is translated into a dosage suitable for use in vivo.
Thus, an anti-connexin compound can be administered to achieve at desired concentration in
vivo in a particular cell, tissue, or organ of a subject (e.g. a mammal). For example, in certain
embodiments a mimetic peptide or other peptide-based anti-connexin compound is
administered (e.g. systemically, orally, or parenterally, e.g., IV, etc.) to achieve a final in vivo
peptide concentration of about 0.1 micromolar 1 x 10 7 M), about 1 micromolar (1 x 10 N M),
about 2 micromolar (2 x 10 " M), about 3 micromolar (3 x 10 ° M), about 5 micromolar (5 x
10 *° M), about 10 micromolar (1 x 10 ° M), about 50 micromolar (5 x 10 > M), about 250
micromolar (2.5 x 10 * M), about 500 micromolar (5 x 10 ** M), and 1 milimolar (1 x 10 > M),
and 5 milimolar (1 x 10 > M) or greater. With some mimetic peptides an in vivo concentration
of between about 1 to 10 micromolar (1 x 10 ®*Mtolx 10 ° M), including about 5

micromolar (5 x 10 ° M), is desirable. In another aspect, a peptide-based anti-connexin
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<213> Artificial Sequence <220> <223> Description of
Artifi cial Sequence: connexi n/anti -connexi n
w@epbilslgvsequence <400> 38 G n ser Al a Phe ArgP@ysB20@11001961
Thr Gn Gn Pro Gy 1 5 10 <210> 39 <211> 12 <212> PRT
conpio®nd fyadifinisterad dSeatldm e dissup 205 ventzigles pbthe brain pHnmefmmal) in an
Artifi cial sequence: connexin/anti -connexin peptide
ars et el abowt 40 D midemGl/keg, G midPomol®igy 1Qysic@malrk@s¥) Wadrodylgkg, 250
Tyr Asp Lys 1 5 10 <210> 40 <211> 13 <212> PRT <213>
mA¥tbriolikgl 500 @hicioeUEs CW0& ARV lRG>5 M0 swtckonpdlikgn Bdr example, an
Artifi ci al Sequence: connexin/anti -connexi n

inR AR nSREHRNCIA cTHA0Df 4G MaT M YiéinsIatés il 8958 of Bbpr&iMately 0.6
Pro lie ser Hs Val Arg 1 5 10 <210> 41<211> 38 <212>

mBfRE SRRl drf derGin@borSRAHRNC €.e7dL QP an24nRcdRBSEN icompound (e.g.

ption of tificial sequence: connexi n/anti -connexi
BB o SR bl S g Yoy i o
h@eg‘ Iy rebelaﬁogsi@é %Egrt igg,?{lbe%)l%gf%z cgt; f%a%%r}l/ ({alllngﬁbagwato'%ﬁgnimals. It is
also contemplated that cells from the vertebrate are removed, treated with the mimetic peptide,
and reintroduced into the vertebrate.

Compounds described herein can be used in diagnostics, therapeutics, prophylaxis, and
as research reagents and in kits. Since the oligonucleotides of this invention hybridize to
nucleic acids encoding connexin, sandwich, calorimetric and other assays can easily be
constructed to exploit this fact. Provision of means for detecting hybridization of
oligonucleotide with the connexin genes or mRNA can routinely be accomplished. Such
provision may include enzyme conjugation, radiolabel ling or any other suitable detection
systems. Kits for detecting the presence or absence of connexin may also be prepared.

The compounds of the invention may also be used for research purposes. Thus, the
specific hybridization exhibited by the oligonucleotides may be used for assays, purifications,
cellular product preparations and in other methodologies which may be appreciated by persons
of ordinary skill in the art.

Various aspects of the invention will now be described with reference to the following

experimental section which will be understood to be provided by way of illustration only and

not to constitute a limitation on the scope of the invention.
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35 <210> 42 <211> 12 <212> PRT <213> Artifici al
Sequence <220> <223> Descri ption of Artifi cial
w@e@easaeds connexi n/anti -connexi n peptide SPCUEBR0&/001961

<400> 42 Gu Ser val Trp Ay Asp Gu Lys ser ser Phe

| i e The Bllb@FingFxamphs aredicluded for dhsaaticaRmd agtlritation. f |

cial sequence <220> <223> Description of Artifi cial
sequence: conneRXAMEUELl: CENORAENERVOUSSHMSTENE Ssequence

<400> 43 lie cys Asn Thr Leu Gn Pro Ay cys Asn Ser

val Dhmagel @ e 1lnmtrd hedisl systerh sahlEs>dRBSating1W@ith Afidrinbiis long-term
ci al Sequence <220> <223> Descri ption of Artifi cial

co§eﬂyuﬁé i PANBK card/ afd pa:tﬁ(%‘%]' | RarRRP thA ©caBUeR9rely injured
<400> 44 Ser val cys Tyr Asp H s Phe Phe Pro lie Ser

neﬂoﬁal]tlsg’uelﬁ%ar%%Qlﬁ‘xoﬁ%heﬁ%&@ﬁstlgé ﬁgﬂ@?ﬂ: RE3 £.8d:3 %ﬁer 1£\Jrury tfhe damage

ficra sequence<220> <223> Descri ption of
ofl] RBBIE Bor AR bR By JEOREL! TR g v

gap Xuncgon-m'gg’latea_ E}r/sta\égér e'%%a bc):%vshich gap junction channels spread neurotoxins and
calcium waves from the damage site to otherwise healthy tissue. Lin, J.H. et al. Nature
Neurosci. 1: 431-432 (1998). This is, however, also accompanied by inflammatory swelling
which results in closure of the extracellular space and cell death over the following 24 — 48
hours. In fetal brain damage the swelling, for example, can be tracked as a change in cortical
electrical impedance which measures cytotoxic edema Reddy, K., et al., Pediatric Research
43: 674 — 682 (1998). This new damage, which is not an immediate result of the initial insult
but subsequent events, occurs between 6 and 48 hours after injury, but may be as early as two
hours, provides a window of opportunity for treatment preventing dainage spread.

Figure 1 shows that oedema and swelling occurs even when the cord is excised from
the animal (Figure 1A). In both cases, the oedema can be blocked using antisense
oligodexoynucleotides (ODNs) which prevent translation of the gap junction protein Connexin
43 (Figure 1B). In the excised cord segments, the volume of swelling assessed is significantly
different between treated and controls (assessed by measuring area of swelling viewed from
the top - p=0.001).

This swelling observed after CNS damage and blocked using connexin specific
antisense ODNs indicates that gap junction hemichannels are being expressed and are opening
under pathological conditions leading to a direct pathway between the cell cytoplasm and the

extracellular space. Neurons subsequently die. Examination of cells 24 hours after injury
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1510 15 Phe Val Ser Arg Pro Thr d u Lys Thr 20 25
<210> 46 <211> 12 <212> PRT <213> Artifi cial sequence
WOe2D0/43442£3> Description of Artificial SequencBCT/IB2006/001961
connexi n/anti -connexin peptide sequence <400> 46 Val
shpys v@yuplagion .and| meRbrang iyvasy Plehbing i ureir2) \eapsed &y i@ uptake of
<210> 47 <211> 12 <212> PRT <213> Artifi cial sequence
extt3@linlax 2B8¢ De'ssc descpibddomn ahe Arigirki 34i legénds efpueende: photographs,
connexi n/anti -connexin peptide sequence <400> 47 Val
imAsymohipisclidigcal/ddbeldr ofAbgheking3 Biking fatibadiey /hithibind tb thkGxtracellular
<210> 48 <211> 13 <212> PRT <213> Artificial Sequence

106 283ad<BAPtopeaIsk rdf Rhé @fnnekinAbpdgrdph§ | dderie GHENERIled Gap7M) and
connexi n/anti -connexin peptide sequence <400> 48 Val

an91r5§d13_sy fo MeR: lﬁnﬁh@arl?&il Bi10of 1h€ f?&ém"@bro'id \tahd At Bottor® right of
10 <210> 49 11> 18 <212> PRT <213> Artificial

cogequeﬁééﬁgrﬁg nﬁle g&ﬁ?; ndPEREldd BLPPR). th p){tc?;gdesm(r‘é 3htibody labels all

anti -connexi

connexin43 proteins and is used with a red fluorescently tagged secondary antibody. The
Gap7M antibody can only label exposed extracellular loops of hemichannels and is used with a
green fluorescently tagged secondary antibody. Gap7M is sterically hindered from binding to
docked connexons which are forming intact channels between cells and the only connexons
which label with both antibodies (and will therefore appear yellow when both the red and
green secondary antibody are colocalised) are existing as hemichannels. Figure 3B: As
described in the Figure legends for colour photographs, this image shows dual labeling with
the two antibodies described in Figure 3A applied to spinal cord sections 24 hours after a crush
wound. The image has small bright spots which are labelled connexins and large, lighter
shaded spots marking cell nuclei labelled with DAPI. A significant portion of the connexin
labelling appears yellow in combined inages indicating that the two antibodies (Gap7M and
GAP1A) are colocalised. This means that the connexin extracellular loops are exposed and
most of the connexons present have not docked with the neighboring cell’s connexons and
remains as hemichannels. Figure 3C: As described in the Figure legends for colour
photographs, this image shows dual labeling with the two connexin antibodies described in
Figure 3A applied to spinal cord 24 hours after a crush wound. In this case the application of
Connexin43 specific antisense ODNs has been applied to prevent protein translation.
Hemichannels will appear as bright spots (which appear yellow in coloured images where the

green fluorescently tagged Gap7M and red fluoresecently tagged GAP1A are colocalised). The
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sequence <400> 49 Val Trp G y Asp G u Lys ser ser
Phe He Cys Asn Thr Leu Gn Pro d y Tyr 1 5 10

WA 26081894950 <211> 15 <212> PRT <213> Artifi ci aPCT/IB2006/001961
sequence <220> <223> Descri ption of Artificial

lasgex lighteespotsame estl nuglea kibélled vatimBAPh Ligde gamlpnstenueotcia is labelled,
<400> 50 Asp Qu Lys Ser Ser Phe lie Cys Asn Thr Leu

andifew Remichanyield e sdenbin isdfeatedbOds 51 <211> 11 <212> PRT
<213> Artificial Sequence <220> <223> Description of

Ar t iHutth&trdle, $E6 HRBEE arfiBod1e<vhioh didi and AgHEN €hel éxtra@Miilad ®ops of
sequence <400> 51 Ser Arg Pro Thr Gu Lys Thr Val Phe

thd B6nn¥@ih photein ¥GiapAk Qﬁtib%aiézjﬂg.\rg 359 Wére Mb6Wn T2 1kBel extensive protein
Artificial Sequence <220> <223> Description of Artifi

leGd1SD4 ﬁcﬁﬂéjﬁgg\gfgggg@%ﬁéﬂ J&fﬁﬂg%@?ﬁ?@%ﬂu I‘Elggéea_%ﬁir)&ﬁie%only bind to the

sequence < er Arg
T R R
THe30 Aot %ndlnc/at%g] %hiat fn%&ncr)]tetﬁei: connExity Elé ggregulation seen in early stages after CNS
damage remains in hemichannel form.

The expression of the connexin protein and hemichannel formation is blocked using
connexin 43 specific antisense ODNs applied in a Pluronic F-127 (Poloxamer) gel at the time
of wounding (Figure 3C).

This treatment indicates that ODN treatment in an explant model has maximum effect
on protein levels (maximum knockdown) at 6 — 8 hours after application with knockdown
apparent within 2 hours and protein levels recovering after about 24 hours (see Qiu et al, 2003;
Becker et al, 1999). In the brain similarly, slices of tissue placed into culture swell, but the
swelling can be blocked using the connexin 43 specific antisense ODNs preventing
hemichannel formation (C Green - data not shown).

Following injury, upregulation of connexin levels leads to hemichannel formation
causing cellular oedema and death. This is not, however, restricted to the neural population.
In the excised spinal cord segments, Isolectin B4 label (which binds to carbohydrates on the
surface of microglial cells and endothelial cells of blood vessels) outlines blood capillaries
even after 5 days in culture in the antisense treated tissue (Figure 5). In control segments few

capillaries remain after two days (and after 5 days the predominant Isolectin B4 labeling is of

activated macrophage phenotype (foam) glial cells). In connexin 43 antisense treated brain
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sequence <400> 53 Val cys Tyr Asp Lys Ser Phe Pro lie
ser H s Val Arg 1 5 10 <210> 54 <211> 11 <212> PRT
w2834 i fi cial Sequence <220> <223> Descr i P@it/iB206f01961
Artifi cial Sequence: connexin/anti -connexin peptide
slisex) ugniteies 4dihin bvlacs even Aftgr tpiooveEks inGuliuiley whilinorei rem#&h én control
lie liel 5 10 <210> 55 <211> 12 <212> PRT <213> Artifi
slicks(data a6isBBRE). <220> <223> Description of Artifi cial
sequence: connexi n/anti -connexin peptide sequence

<400> 55Fbli1®v1§ No Tt sgiu@ll cGFdNinPhith, Ghiy wars trB@Bd S$8ih connexin
Val 1 5 10 <21 5 <211> 16 <212> PRT <213>

sﬁlhb b e éﬁqyﬁ{&ﬁﬁ FffiEter fested Qﬁx%férséema'te‘an—ﬂ?)fvmé‘rs%fuﬁﬂ Albumin

cial Sequence: connexin/anti -connexi n peptid

(FXI?@ 'th%geccﬁé P%ﬁo élg ratr Qﬁl %’e%‘. IBI‘OTEHT‘%%%&HV %te}@g%fé{lga%%gthe dye
R gé}a ke SRR iy i ¥ igere
5A): Oﬂmns%arp Cco apt, algiusense treated animals show little sign of leakage with the dye
restricted to the capillary bed (Figure 5B). The capillary endothelial cells, which express
connexin 43, are also forming hemichannels and becoming disrupted. Importantly, the
connexin 43 specific antisense ODN treatment provided herein prevents the breakdown of the
blood-brain barrier, breakdown of the vascular system (necessary for reperfusion and
recovery), and the spread of damage. The results show that this breakdown in the
capillary/blood vessel system is not restricted to the central nervous system, and that a broader
range of applications, such as for treatment vascular conditions, would benefit from
modulation of connexins. As described in the Figure 5Alegends for colour photographs, this
image shows triple labeling of sheep heart ventricle wall 24 hours after an ischemic infarct.
The four panels comprising this image are from tissue distant to the infarcted region. The
tissue is labeled with Isolection B4 (top left panel) which is binding to blood vessel endothelial
cells, and with antibodies to Gap7M (top right panel) and antibodies to connexin43 (bottom
left panel). The Gap7M antibodies recognize conserved extracellular loop regions of the
connexin proteins so are not connexin isoform specific, but do mark hemichannels (they are
sterically hindered from accessing their epitope in intact channels). The top left image shows
normal capillary structure is present in this region. No hemichannels are present (top right) but

connexind3 is present in intercalated disks of the working myocardium (bottom left). The

bottom right panel shows an overlay of the other three images. Little connexin43 label overlies
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sequence <400> 57 Ser Leu Ser Ala Val Tyr Thr cys Lys
Arg Asp Pro cys Pro H s G n 15 10 15 <210> 58 <211>
wa062302% PRT <213> Artificial Sequence <220> RREB2006/001961
Descri ption of Artifi cial Sequence: connexi n/anti
the capilex vessglapills deit seprdemninentiyABeiatdd Wit the ysisdly cellAs pAs described
Lys Ser Phe Pro lie Ser Hs Val Arg 1 5 10 <210> 59

in<Bd Fryudels B Zehemis RRT cotdik Phowetapis, thisdnafe shogRadpisdaRkng of sheep
<223> Description of Artificial Sequence: connexi

hddftaRhtticle GRNNRb s BB h (R GRE HERCE TAORZionRecnat aw¥ydfrdth the infarct
r d ulLys Thr He Phe lie lie 1 5 I0 <210> 60 <211>

Th
b%lo?gr.]tg Tt tﬁﬁTis?sMirﬁ ik iSPCslhé\va 1RE GS&8 ('r‘selaﬁtg%}tﬁ £ ection B4 (top

scription of Artifi~cral Sequence: connexin/anti

leg%grpeﬁ%}giclgs %%@Eadgd[@%%gy‘gﬁ%%gé @e%ﬁlscgﬁs.ﬁést ’é‘f; t%e ?ﬁs?el%rg &till intact
ol et L R S G G e o, i
Gf%ﬂ (tg'g Cxlyg tn ga%:el) clgbrelzp Eé(niﬁc a{n%e ts.iElc_)rcl:g%Qa ep)étjcchgs gfo Eetngeoilemichannel label
are evident. The bottom left panel shows antibody labelling of connexin 43. Careful
comparison between these first three panels, or analysis of the patterns present on the bottom
right panel which shows the other three merged, shows that the connexin43 is uniquely
associated with muscle cells. However, the hemichannel antibody has colabelled regions of the
blood vessel wall that appear disrupted, indicating the presence of connexon hemichannels in
those areas. As described in the Figure 5C legends for colour photographs, this image shows
triple labeling of sheep heart ventricle wall 24 hours after an ischemic infarct. The region
shown is within the infarcted area itself. The tissue is labeled with Isolection B4 (top left
panel) which is binding to blood vessel endothelial cells. Most of the vessels appear disrupted
(areas of broader dispersed labelling in discontinuous lines). Antibodies to Gap7M (top right
panel) label hemichannels. Multiple patches of dense hemichannel label are evident across the
whole panel. The bottom left panel shows antibody labelling of connexin43. Careful
comparison between these first three panels, or analysis of the patterns present on the bottom
right panel which shows the other three panels merged, shows that the connexin43 is
associated with muscle cells, but the label is in short patches, quite unlike the usual labelling
of connexin4d3 in the intercalated disks of cardiac muscle. This indicates that the myocytes

have also become severely damaged in this central infarct region. The hemichannel antibody

has colabelled extensive regions of the blood vessel wall that appear disrupted, indicating the
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pepti de sequence <400> 61 Ser Arg d y d y G u Lys

Asn Val Phe He Val 1 5 10 <210> 62 <211> 396 <212>
WORD6K2H43> Honp sapi ens <220> <223> connexi n 4PSI/BRGH01961

62 Met Ser Trp ser Phe Leu Thr Arg Leu Leu d u d u
pilesecdof sonfsxonthensichbnield i the bBexd vEbsel Phk Reat capiiariey semain intact

lie Trp Leu Thr Val Leu lie Val Phe Arg 20 25 30 | i e
aﬁéaienﬂyé lbRingAhia hefalchidnyl &pyes&bn, Heghs In figuee G8,rthd Gap7A$ pntibody

uG n 35 40 45 Ser Lys Phe Val Cys Asn Thr G u G

laBeleo@s 13t YoloYaiséAwith tHSIdnMXin48 Ysbeb@s 2106 in Tyd sphdPcaMi @ Figure 2B),
he Ala Pro Leu Ser H s Val Arg Phe Trp Val Phe G n

1n@§:at?1% t?léy ﬁglsé bd oiea hifﬁreln? ga Vﬁelhctﬂn%ra_t@ﬁl 15’6ern$%os\t/§’ikel bnnexin45

Tyr Leu yyr Al a H s Lys lie Ala Lys
it t%l@d%fa 1%36 P4-'—AQ% gnA a Ala 100 105
(é}:{ggﬂrale £ *a t Arg %dp)Lys Gn Hs Arg
AIaLeuGIullSlR%%&%é5 T %uAspAsnG
lu Glu Asp Pro & f%&%@éﬂ%%@% 30 135 140 G
I u Ser uf L
pro (s a%m& f*i%r%g o gL LAy f}&F’Q%E\P‘ng%
Ar lie Ar Leu Met Lys |lie 165 17&%1
alwscwun@rﬁy ma%%e cutliagy beddgoet fo igehemisfisseg dpmpge. A sterile
fy Phe Leu 180 185 190 lie Ay Gn Tyr Phe_ Leu Tyr
gatifQanpyyas dglivercéthroyel therlgft mﬁ@rwrwscw\mgl%ﬂ%@ﬂwewg induce
ser Arg Leu Pro cys Pro His Lys lie Asp Cys Phe lie
trgsmurel myadaadigliisfapep0 Tibe gelTias deliverddyessemhiallyl aceording tq theymethods of
Leu lie Met Tyr Ay Val Thr Ay
Devlin, G, et al., J. An ovine model of chronic stable heart failure. J. Card. Fail. 6: 140 — 143
(2000). Isolection-B4 labeling of capillary endothelial cells shows that the capillary bed
adjacent to ischemic tissue is breaking down. We have recently analyzed progressive
infarction in the sheep infarct model (Camelliti et al., Spatially and temporally disctinct
expression of fibroblast connexins after sheep infarction, Cardiovascular Research, 62:415-
425 (2004)), and we proposed that this is caused by a gap junction mediated bystander effect.
The data presented herein indicate a key role of gap junction mediated bystander effect
associated with endothelial cell disruption and following expression of gap junction
hemichannels. In triple labeling of 24-hour ischemic sheep heart using Isolectin-B4, connexin
43 and hemichannel antibodies the data show that the hemichannels are not connexin 43 in this
case, but instead appear to be connexin 45 (Figures 6A, 6B, 6C). Note that Gap7M antibody
recognizes conserved regions of the first extracellular loop of the connexin protein and is not
connexin specific; it cross reacts with a number of the connexin family members. Connexin

45 is the first connexin to be upregulated following ischemic heart injury (Camelliti et al,

2004). This series of panels (Figures 6A, 6B, 6C) show that while damage to the vessel walls
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225 230 235 240 Leu cys Leu Leu Leu Asn lie Trp GQu
Met Leu His Leu Ay Phe Ay 245 250 255 Thr lie Arg

WAs@oadr9Leu Asn Ser Lys Arg Arg Gu Leu G u ABEI/AI2006/001961

260 265 270 Gy Ala Tyr Asn Tyr Pro Phe Thr Trp Asn
is ibtrapparentkstantram FricinRr@e X égio2 G0g128 A Gt Yechynes proprebsively worse
Ala val Lys Pro Asp Gn lie Gn Tyr Thr du Leu 290

cleRbtoIOinBest réseh Rigard 6B ahd & odhjandiioh Withshefdichakseh exdpy&sion.
Ala Asn Thr Ala G n 305 310 315 320 Au Gn Gn Tyr

Wathh 18kt SedBritself 6EF HenE A1 BroASiR ekifbbsioh s AR th
330 333&;%(5%[11@?1%& GFu IlenArgl\/bteJ;IﬁaSGn u )

caﬁ{lgrﬂaﬁﬂls%xﬁﬁv% glsn?tllfﬁgdéﬁi? ng}r%gy% ﬁiterglaﬁedat!h?cs ;@(fﬁer@ e connexin

432%? j c?imﬁ e e?tecg %e b%&én §g gggéf&ﬁl%? gcrl{bé§% ﬁ%&%@’ét gends for

o454 ipgrtos mlf“-fl%f?%g’ 85%1%3%58%2%3%@2@5@@6 SRURE R

0 Me I% r. Al a. a
enﬁlg% i Gl oty ErupoBy et (i ) etz Fe i j the
y Lys Val Trp Leu Ser Val Leu {%’Eﬂ‘ e Phe 2% %
Saﬂ&ogqus f ageyEss in § ghgeraeayt vepfricylprn 2ol affr g Sm*f‘r p s
G y Asp G u 35 40 45 G n Ser Ala Phe Arg Cys As
regien lscﬁhe pan s that shogyn iy Figyee 6§ The plopd wapillasigs &5 C@’QPIEI‘?]Q’ disrupted
Tyr Asp Lys Ser Phe Pro |l i e Ser H s Val Arg Phe Trp
andaiorhd uny®Syty Garq@negi baading patternehas begn Bpsroyed indieatinganusele gell
Thr Leu Leu Tyr Leu Ala H s Val 85 90 95
death is occurring in parallel with vessel wall disintegration. The lower image is a merger of
the top two showing the relationship between the disrupted capillaries and abnormal muscle
band labelling.

Figure 7 shows Isolectin B4 label of disrupted blood vessels within the infarct zone
correlating with sarcomere disruption illustrated using antibodies for myomesin which label
the M-bands of the sarcomeres. As in neural tissues, subsequent damage to the blood vessel
walls appears to follow hemichannel expression, and cell death in general becomes significant
and as a result of hemichannel opening.

It has been reported that in hearts made hypoxic for 30 minutes and reperfused with
heptanol (a non-specific gap junction channel blocker) in the medium prevented the oxygen
paradox leading to hypercontraction and myocyte death. Garcia-Dorada et al., Circulation
96:3579-3586 (1997). These authors reported that hypercontracture may be transmitted to

adjacent myocytes through gap junctions. Our data is consistent with the idea that within 30

minutes hemichannel expression may be playing a significant role in hypercontracture.
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Phe Tyr Val Met Arg Lys A u @ u Lys Leu Asn Lys Lys

d ud ud u 100 105 110 Leu Lys vVal Ala G n Thr Asp
wW@Roog/1¥ab4 Asn Val Asp Met H s Leu Lys 115 120rQeB206/001961

| i ed ulie Lys Lys Phe Lys Tyr d y I i e d u G

u Hilncgeagd gap L'U}@tiQ.IB@Ome@mSi%@ndﬁV@im@n%@@n'@g updeg pathological

Leu Leu Arg Thr Tyr lie |l i e Ser lie Leu 145 150 155
coidifloRhiz 1kadéngSer erddothekial Risl di@iruptioWaaind Alreakétbven bE thel eudidd eascular

G n Trp Tyr | i e 165 170 175 Tyr Gy Phe ser Leu Ser
sy@b@ iWahe Tapliont urroytslidgySchdimin Asfagld aisiigs TIEO fih8mg 1 A8t described

Pro H s Gn Val Asp Cys Phe Leu Ser Arg Pro Thr d u

hekei$ itliBbelievbd & Hh9S erdffflo iandd Br the GedthentMEtrepeUsidinjury and
Val Ser Leu Val ser Leu a Leu Asn 210 215 220lie lie

is @ F%b!rlﬁé‘ nRldBanl @ broBREsiv G ¥ifonC ROLMAY, §. MR ASRarNT 1979.
Val 225 230 235 240 Lys G ly Lys ser Asp Pro Tyr Hi s

T B o
S 260 265 270 o
S:: Pro Pro Ay y:MxJEé/'%@%E@!‘/‘%E%@E?%I@g{ ?L? gE;
M?g%i%tiégg Asn ser ser cys Arg Asn Tyr Asn Lys Gn
Al

€A% Ser Glu Gn Asn Trp Ala Asn Tyr ser

a Glu d@n Asn Arg Met, 305 310, 315 320 { N a
G y &S vramnle. inge pVoRapping Penqidemmﬂ%w%;"vﬁrw?eaygpﬁe tOA@He the same
325 330 335 Phe Pro Asp Asp Asn G n Asn ser Lys

. p . . Lys ,
anpipg agifl seqapree@s pomesingg3) ertragulauipop srgiqne Geligved for by ingelved in the

Ala lie Val Asp Gn Arg Pro Ser ser Arg Ala ser 355 )
coBaEX0B €8ckieg pragegs Eoatestel., JerellAligl 1P0G):AtEY-DF. 61988 Abgse particular

Leu Glu lie 370 375 380 <210> 64 <211> 226 <212> PRT
pepfde3 werioatb designed fisbe 11 — 13 residues long. Some peptides included amino acids
matching the outer portions of the alpha helical transmembrane subunits, which may show
enhanced functional inhibition. Not all of these peptides are necessarily connexin 43 specific
due to the conservation of connexin sequences in the extracellular loop regions.

Peptides targeted to connexon 43 (hemichannel) are shown below. M1, 2, 3 and 4 refer

to the 1% to 4™ transmembrane regions of the connexon 43 protein respectively. E1 and E2

refer to the first and second extracellular loops respectively:

FEVAFLLIQWI (SEQ ID NO:32) M3 & E2
LLIQWYIGFSL(SEQ ID NO:33) E2
SLSAVYTCKRDPCPHQ(SEQ ID NO:34) E2
VDCFLSRPTEKT (SEQ ID NO:35) E2
SRPTEKTIFII (SEQ ID NO:36) E2 & M4

LGTAVESAWGDEQ (SEQ IDNO:37)  MI&El
QSAFRCNTQQPG (SEQIDNO:38)  El
QQPGCENVCYDK(SEQ ID NO:39) El
VCYDKSFPISHVR (SEQ ID NO:40) El
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Lys G u Vatamiip SEFyNASONAE TesTR0B MitB TP rirmedsp Phe
Val cys Asn Thr Leu Gn Pro Ay Cys Lys Asn Val cys 50

55 68JY funbdhatteSts Were BiBedP6@ Wsing pepfidesi ThedeCfuftnhlabst were (i)
Trp Ala Leu G n 65 70 75 80 Leu |ie Phe Val ser Thr

a nVépin cedla ention
ble&@geb‘l)?dyhle(guééﬁy l}%ﬁl{)/v;ﬁ%l_lﬁsﬂgbc;ygéélli i %& a‘ﬁbf}dgﬁ 3 n%E(uirérev tion of

%d'e@a lt'ri? ngizﬁ Qoéoségr& nggohlneﬁnleﬁ‘%% ﬁ%nﬁ%ﬁs&%s ua%égi;llvy control).
I 4 Thr % Phe Phe Arg
TSR B sy ST slher 7 v
he Tyr Val Mt %é 150, 1 60 Phe Ser
fpekasonag fuchitr Vllow) 8y kel iRinF bty s pr o
Asn 165 170 175 Thr Val Phe Val Ser Ar .
Thr Jaeifer Yallophis a\ﬁ&}ftﬂm%erﬁﬂﬁlb abies Yo IR A pa%gormﬂ to cell via
lie Ala Val Ser %j|le slleLeuLeuAana
gapgignatipn chamels ut nefiacryss thegellraembrane. | The addigiorpf Lwﬁer Yellow to
Ser Ay Lys ser Lys Lys 210 215 220 Pro Val 225 <210>
thg Bxteelvlapedivin 1eakePRRTs psiBle thisheskstapibe peese®p @F opgBp junction
Connexin 30 <400> 65
10  hemichannels. The dye will appear in the cytoplasm of cells which are expressing open
channels.
Wistar p7 rats were anesthetized with carbon dioxide and immediately decapitated.
The spinal cord was excised and transferred to cold Hank’s balanced salt solution (HBSS) at
pH 7.4. Excess branch nerves and ligaments were removed and the cord transferred to a
15  manual tissue chopper and a series of 500 micron thick slices cut. The damage caused by the
slicing induces connexin 43 upregulation through the entire slice (exacerbated by the gap
junction mediated bystander effect), and leads to the expression of connexin hemichannels.
Slices were placed onto 3 cm diameter Millipore inserts in 24 well plates and cultured in the
presence of mimetic peptides in the media. The final concentration for all 9 peptides tested
20  was 500 micromolar. Controls were; no peptide added, or with 1% ethanol or 1% DMSO
added as some peptides were re-dissolved in these compounds (peptides were received
lyophilised). Some slices were also treated at this time with connexin 43 specific antisense
oligodeoxynucleotides in 30% Pluronic F-127 gel or with gel only, as control experiments.

The slices treated with antisense oligodeoxynucleotides indicated that the antisense prevented

25  connexin expression and subsequently dye uptake, and thus these acted as a positive control.
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twikes iY BBLN FitB5th®R ARthdd 110AmIEe Iwhskes) undv @e Glices Axed with 4%
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%P % Brmpfideh -'T_Mé' PR RS vieRkd F8ihg laYiSeiday BCHMTY 1426l ycaﬁfhlhg’ confocal
Leu Trp 115 125 Trp Thr Tyr Leu Leu Ser Leu lie

SscbytSio Al Audle SR 8 3] Y 130 135 140 Phe Leu
m@ Ch}é OA%S Sﬁ:ysu% gelﬁt% e@y ys Asp Tyr Asp Met Pro
Ar g 445 0] Q a I
cys ultnga \x%ag{h:%/ r{i)edxs Lloh/eakulﬁilre% %%E %sg ]51@501 | eé’rggraﬁd gel only
Ar Thr Phe Tyr
trﬁqjiegi g la_agssgﬂé’rléf ye A}pﬁ?{ oqn]epém 4;5 Qreﬂeé S céea %ﬁ(i/ﬁo %uptake The
Leu ser G lu he Tyr u 195 200 205 Val
PoRtige Bsatedilicess ahpued sasipavl egveyunﬁ? > Wity BReXceRfigy %@’tbOSéFSated with
210 215 220 Arg C,\és Arg Qu cys Leu Pro Asp Thr Cys
thefe]lowfigg nayfld%whl_ baweli@smzsmuze@)zm Gndy dy
Hs Pro Gu Asp Ay Asn Ser val Leu Met Lys Ala Ay
245 250 2CHSRAEXTSEQRINASH). A Gy Ay Tyr Pro
260 265 <210> 66 <211> 273 <212> PRT <213> Hono
sapi ens <SRPTEKIZPIBSHEDOANNQ:I) 31. 1

The level of dye uptake for slices treated with the peptides having SEQ ID NOS:32-34
(FEVAFLLIQWI  (SEQ ID NO:32), LLIQWYIGFSL(SEQ ID NO:33),
SLSAVYTCKRDPCPHQ (SEQ ID NO:34)) and SEQ ID NOS:37-40 (LGTAVESAWGDEQ
(SEQ ID NO:37), QSAFRCNTQQPG (SEQ ID NO:38), QQPGCENVCYDK (SEQ ID
NO:39), and VCYDKSFPISHVR (SEQ ID NO:40)) was comparable with control slices.

In summary, these data show that the spinal cord slices express hemichannels that are
open within 4 hours of injury. Importantly, the data also show that peptides corresponding to
SEQ ID NO: 35 and 36 are capable of preventing and/or blocking and/or closing the opening
of the hemichannels and preventing swelling.

Prevention of oedema in spinal cord
The system described in Example 1 was used to examine the effects of the peptides

VDCFLSRPTEKT (SEQ ID NO:35) and SRPTEKTIFII (SEQ ID NO:36) on cultured spinal

cord segments to test their ability to block swelling.
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copd 5egpBOt e@Epapgdowith ghelasep pletyvetling «M{ﬁ ot gney of the gegmepts. Swelling

His Val Lys Lys Thr lie 260 265 270 Leu <210> 67 <211>
(0B G3s) 1@ cHRate® A3 eultmd awa pi aiginakapdivided by original area) to give %

swelling. Single factor Analysis of Variance was used to determine statistical significance,
with cut-off level for significance at p=0.05.

Results were that DMSO treated cord segments swelled the most (33%) with all control
cord segments swelling 21 - 23%. Segments treated with the peptide
QQPGCENVCYDK(SEQ ID NO:39) also showed 23% swelling but peptides
VDCFLSRPTEKT (SEQ ID NO:35) and SRPTEKTIFII (SEQ ID NO:36) showed a reduced
15 and 17% swelling respectively (Figure 8). The difference between the peptides
VDCFLSRPTEKT (SEQ ID NO:35) and SRPTEKTIFII (SEQ ID NO:36) treated cord
segments and controls was significant (p=0.43). Subsequent histological examination of the
tissues revealed that the peptide SRPTEKTIFII (SEQ ID NO:36) treated segments retained
better morphology and so dose response experiments were then carried out with this peptide.

Determining the most effective concentration of the peptide SRPTEKTIFII (SEQ ID
NO:36) for blocking of oedema in spinal cord segments was carried out using the same

protocol. In this case a dose response was determined with final concentration of peptides
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<223> Connexin 37 <400> 67 Met Gy Asp Trp Gy Phe Leu
G u Lys Leu Leu Asp Gn Val G n @u 15 10 15 H s
w®eeoe/Th9dal Val Gy Lys lie Trp Leu Thr Val Lear/B2e06/001961
lie Phe 20 25 30 Arg lie Leu He Leu Gy Leu Ala dy
uséd atl5, 365 50v/230 Adps 00 nyicAslaE Resi85 akOshd®n@n Figusel. Mquestingly the
Phe A u Cys Asn Thr Ala G n Pro Ay Cys Thr Asn Val
1o@8st 2EncBRrdBs of We R5HdeFSmibtomdRite g ahd best seilt Heassoddema) when
Arg Tyr Trp Val Leu 65 70 75 80 G n Phe Leu Phe Val
co%ﬁre]% nfRbfR aldie ( kfl@) .06, THé miRlle fahye b nficrdiablaBhadEonPwhat less
Leu Ser g Arg @ u du Arg Leu Arg G n Lys

£ t‘}éﬂ Gl HAR,405 110 Leu Arg Ala Leu Pro Ala Lys
e%‘ i tobggt eXpeientsy” 7 Arg Ala Leu Ala 115 120 125 Al a

vaI 0N s
Iﬁmuﬂi@%&fgg%al\%ﬁﬁ %héf&@i Jeihﬁ‘:e& %troy%!)sﬁo@ Le}ﬁ)réoﬁen) in the
pea;g élgl?T%é’leﬁgsEélﬁ ]iﬁ 33) ate eém r?ts %gg 54%5%1]369 aﬁre Again 5
u 165 170 175
il Wiy RO AR g ege@%g%glﬁi%&“@%wm“pﬁlgl% difference
Leu Val Asp Cys Phe Val Ser Arg‘W Thr 1¥18 Thr
batween 1 copepnigiipnpriged werq less ma W et e G fppegmyents. All
Leu | i e Ser Leu Val Leu Asn 210 215 220 Leu Leu G u
trqagsuenipghopied signiieantly tedayesl shielfiteyllary asidicpretey (GFAR) expgssion (area
225 230 235 240Arg Ala Arg Gn Gy Gn Asp Ala Pro pro
of Thirel Brare@of section arslysedSsingdnBg2B (Td%57)Asp Pro Tyr Thr
Asp G n Val Phe Phe Tyr Leu Pro Val Gy Gn dy 260
265 Qif@xpurimedarhaGeindiented Braba @yss oPf euniblikg Fspin Weight@nthe perinatal
Leu Ser ser Ser G u 275 280 285 G n Asn Trp Ala Asn
sﬂgg% eXRFmEY (aGrbigeQ L g At ghik ddtalAlga) S theSelectdd ge@RIDMABGic (SEQ ID
NO:36) given in 1 ml of artificial CSF i.c.v.( vs. vehicle of CSF alone) over one hour, followed
by a further 1ml per day perfused into the brain for 72 hours had a significant effect. Dosages
of about 5 pmol/kg brain, 50 pmol/kg and 250 umol/kg brain weight are also possible. For
intravenous (systemic delivery) the effect of log-order increases in plasma concentrations can
be used to determine an appropriate dose, starting with loading doses to achieve 0.5 pmol/L
(mean fetal blood volume is approximately 350 ml in our perinetal sheep at this age), then 5,
10, 50, 250, 500 and 5000 pM.

Image]J is Java script open source, public domain image analysis software originally

developed by the NIH (and called NIH Image).

Table 7
Treatment Area of GFAP label (square units)
Control 2450
5 micromolar peptide 5 300
50 micromolar peptide 5 950
250 micromolar peptide 5 1000
500 micromolar peptide 5 750
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Pro Pro Leu Phe Leu Asp Pro Pro Pro Gn Asn Ay Gn

Lys Pro Pro 305 310 315 320 ser Arg Pro ser Ser Ser
web@eder9dys Lys G n Tyr Val 325 330 <210> 68 RRUIB20@H01961

<212> PRT <213> Artificial Sequence <220 <223>

Description of Artificial sequence: connexin

extrcel lul ar domain <400> 68 Lys Qu Val Trp Ay Asp

G u TEbre Al ArefSef BRAP Vavel fyimnapsstalldir inlspinall cded 2@ HbbrsGifter slicing.
Pro Ay cys Lys Asn Val Cys Tyr Asp H s Tyr Phe Pro

Chitfd] IWBfds HAve Ri 3gﬁole*/'é!ls of Gra PALBicaing<chl Dfla@thatodsl #3pdRe and greater
<212> PRT <21 Artifi cial Sequence <220> <223>

f eq I . .
bg?(dt?‘nrgireﬁécf thaR tléﬁ‘gtlte%tgi G c%lxem% T'f?g‘n ﬁ%ﬁe&% T(%c{r}ceétr)e/m%s E)S the most

e@}CHV%tllmqllglg%ﬁgc&;% Val Cys Asn Thr Leu 1 5 10 15 G n

n Val Cys Tyr Asp H's Phe Phe Pro
\</g|1 zgetr ﬁ%g gazxirggcl)%ls_:lfl} ]es:ouléll erle\'lA‘ 8 é ndgti“eregﬁggatﬁé‘%)grs a% expected. This
seé%l éﬁﬁ%ﬁ%pt%&&%%e%@ al ti p@hf%gt{]?gl%x ropy Est&ggpm;&g%glial cells
anL AspPheVaIQ/sAsnThrL3151015
f@lwr L¢ ewt&%uww%wmféf E5yEn $fs- Asi; G lu Phe Phe

Pro Val ser
EXAMPLE 6: IN VIvo APPLICATION OF CONNEXIN SPECIFIC MIMETIC PEPTIDES TO BLOCK

ISCHAEMIA AND EPILEPTIFORM BRAIN ACTIVITY IN A PERINATAL SHEEP MODEL

Brain damage resulting from cerebral ischaemia remains a significant problem at all
stages of life. In the term newborn, moderate to severe damage at birth occurs in 2 to 3 per
1000 live births. One of the most striking features is that the injury spreads over time from the
most severely damaged areas outwards, into previously undamaged regions. Immediately after
cerebral ischaemia there is transient recovery of brain metabolism that lasts for some hours.
After this, however, there is a progressive mitochondrial failure, coupled with secondary cell
swelling, reaching a maximum 36 to 48 h after initial injury.

Active coupling of gap junctions, between glia and neurons, mediates a bystander
effect in which cell death signals are transferred from dying cells to less severely injured or
healthy cells. Earlier studies showed that in vivo topical application of gap junction protein
connexin 43 specific antisense oligodeoxynucleotides can restrict the spread of injury and
secondary inflammation following trauma. See W02000/44409 to Becker, D. and Green. C.,
entitled “Formulations Comprising Antisense Mucleotides to Connexins.”

The peptide SRPTEKTIFII (SEQ ID NO:36) was used in an in vivo model of sheep

perinatal ischaemia. The data indicate that connexin specific mimetic peptides provide a
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20 25 30 His Val Arg 35 <210> 71 <211> 35 <212> PRT
<213> Artificial sequence <220> <223> Description of
waeabfi3@pal Sequence: connexin extrcel l ul ar doPE&l/IB2006/001961
<400> 71 d u Arg Val Trp d y Asp @ u G n Lys Asp
tré@aimeenAsyith Qpeenfialrio Flanifioguslylreduce Gedomdasy Wappgs i@ the isghasmithperinatal
Asn Val Cys Tyr Asp Asn Tyr Phe Pro lie Ser 20 25 30
bréiaror folpwiiggn Sbke2 PREmMARr<&blysis 3bowediBat 2PRTaficPdedebral ischaemia in
Artificial sequence <220> <223> Description of

th&mbarftbrad #tal SBEEpeMER: is Ganeheed expesstibe @ff Igap dunctlammbeédi-channels (i.e.
<400> 72 Glu Arg Val Trp Ser Asp Asp H s Lys Asp Phe

urSEh1&YonASKBns iFighe®).1 5 10 15 Gn Pro Gly cys Ser Asn
Val' cys Phe p Glu Phe Phe Pro val Ser 20 25 30 H's

Val ARG niey-SREAR cfods 4kdi>sheed fv_gélgﬁtrfr%ﬁteﬁzgéﬁeeﬁlr t17f o Ci2al days of

sequence <220> <223> Description of Artificia

SRR OIS GBS OB SIE TR s
Pégz ! 7 gg%l 5 ’&%}23 ﬁéﬁ% %%;o?);'@xgz{ngeé %.g%{e%&ggg&n 95?’(%: 8%%39%’1%9;)\,[ 'Guan et
al., J Cereb Blood Flow Metab 21(5):493-502, (2001); Gunn et al., J Clin Invest 99(2):248-
256, (1997), Gunn et al., Pediatrics 102(5):1098-1106, (1998), Gunn et al., Pediatr Res
46(3):274-280, (1999); Roelfsema et al., J Cereb Blood Flow Metab 24(8):877-886, (2004)).
Instrumentation included brachial artery and vein catheters, EKG electrodes, an inflatable
occluder around a fetal carotid artery (Gunn et al., 1997; Roelfsema et al., 2004), parietal EEG
electrodes 5 and 15 mm anterior, and 10 mm lateral to bregma, a pair of electrodes placed
lateral to these to measure cortical impedance (a measure of cytotoxic oedema (Gunn et al.,
1997) and a 17-mm-long left i.c.v. cannula 4mm anterior and 6mm lateral to bregma. The
instrumentation was exteriorised to the maternal flank, uterine and abdominal walls closed,
and fetal vascular catheters heparinised (20 [U/ml). The maternal wound was infiltrated with a
long acting local anaesthetic bupivacaine (100 mg/20 ml).

Afier 5 days recovery, fetal cerebral hypoperfusion was induced by a 30 minute period
of bilateral carotid artery occlusion (Gunn et al., 1997; Roelfsema et al., 2004; Tan et al., Ann
Neurol 32(5):677-682, (1992); Tan et al., Pediatr Res 39(5):791-797, (1996)). An
intracerebroventricular infusion of connexin mimetic peptide 5 was started 90 minutes after
the ischaemia and continued for 72 hours. A dose of 5 pmol/kg brain weight (average 25 g at
this fetal age) of the peptidomimetic 5 was given in 1 ml of artificial CSF i.c.v.( vs. vehicle of

CSF alone) over one hour, followed by a further 1ml per day perfused into the brain for 72
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His Val Arg 35 <210> 74 <211> 35 <212> PRT <213>
Artificial Sequence <220> <223> Descri ption of

waeabfi3@pal Sequence: connexi n extrcel |l ul ar doPE&i/IB2006/001961
<400> 74 d u Ser Val Trp Gy Asp Au G n Ser Asp Phe

ha@s. Fhe gepemantTas eaded by asnawnqlsnt@vempuppbe@sy of fyagliupp pentobarbital
Asn Val Cys Tyr Asp G n Ala Phe Pro |l i e Ser 20 25

(380nki306 ng/in)eThe Gptd Drai Wis r@Boved 1for-hi3®logy 1apd iRRMnetiggehemical
Artifi cial sequence <220> <223> Description of

anAlykisf i ci al Sequence: connexin extrcellul ar domain
<400> 75 @ u ser Val Trp Ay Asp @ u G n ser Asp

Phe HelUedMts (Figie TOY sivatht EarllOnflibiofdon tHr sepfale/ ateyGatds¥econdary,
Asn Val cys Tyr Asp G n Ala Phe Pro lie Ser 20 25 30

dél'ﬂye@séliu@e AMiiQitPandobibkic/Gderd 1> 35<212> PRT <213>
ficlal sequence <220> <223> Description of

i\;to 'OIL s%pﬂl&rrysq%ég G ad d&%&% Eha%t Iseaaﬁhérmhéﬁc %%{Bh Uyt Jargets the

oS BYPLSE B4 Pl o B St g

in%ammation i‘cﬁ'lowmggbram ischaemia. In a near-term fetal sheep, we found that cerebral

ischaemia was associated with a dramatic induction of connexin 43 and of hemichannels
within 24 h after ischaemia, while an i.c.v infusion of the peptidomimetic protein to the term
fetus from 90 min after reperfusion showed significant attenuation of secondary seizures and
cytotoxic oedema.

EXAMPLE 7: TREATMENT OF A HUMAN PATIENT WITH CONNEXIN 43 SPECIFIC ANTISENSE
IN A SUB-ACUTE WOUND - PREVENTION OF BLOOD VESSEL DIE BACK ALLOWS RECOVERY
FROM LIMBAL ISCHAEMIA

In this study, a patient presented with a sub-acute non-healing wound (chemical burn)
to the eye. The eye remained inflamed and limbal ischaemia was still present after .8 days
(indicating poor limbal vascularisation). The limbus contains the stem cells necessary for
epithelial recovery of the cornea. Following treatment with connexin 43 specific antisense the
limbal ischaemia had gone within 20 hours and re-epithelialisation had commenced. The
conclusion is that continuing inflammation leads to a persistent die back of the blood vessels
exacerbating the injury through limbal ischaemia. Treatment of the eye with the connexin 43
antisense reduced the inflammatory response and triggered epithelial recovery (Qiu et al., Curr
Biol 13:1697-1703, (2003)). Note however that this was a sub-acute wound implying

treatment for chronic wounds is possible — such wounds in humans retain high connexin 43
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35 <210> 77 <211> 35 <212> PRT <213> Artifi cial
Sequence <220> <223> Description of Artificial

w®emaasaet connexi n extrcel lul ar domai n <400> FGT/IB2005/001961
ser Ala Trp Ay Asp d u G n Ser Ala Phe Arg Cys Asn

leVels aGitime gpifhelid ledlig ndger Br@idperc gisald [ Iixest Detina@fs12241p10-1320,
Asp Lys Ser Phe Pro lie Ser 20 25 30 His val Arg 35

(2024)0> I BaddRibi,>th85Sireatichi aRBWed Blb8d vAssel técovary. Wequreprse that the
<220> <223> Description of Artificial Sequence:

me€EHaneMmi mvexéd @ pleudrdion d@n@ither <HeichaifiBel Gxpressspinv de Vigsgel wall,
Ay Asp A u Gn Ser Asp Phe Thr Cys Asn Thr G n 1 5

almlﬂ%\,ﬁ,éﬂre@f@wﬁ y cys Qu Asn val Cys Tyr Asp Arg Al a
ro I e ser 20 25 30 H s |lie Arg 35 <210> 79

<211pyidm: Pafa wakA 2§%§>oldb‘ﬁ1talef i@ pr&%ﬂﬂé@ RGR A%lRe burns to left

<223> Description of "Artificial sequence: connexin

%%ﬁ&%h%ykﬁﬁdlfé}rﬂ% gbe g&ﬁhz&ggsprégsllﬁé %rc{ek&ogy%ﬁ%efﬁ(eh in the

e3Lee go?éedy %deg n% Q,!g#irstq/reat@ént) Aslelepga%lag hcf;" efél ﬁ‘ad L8 remaining
epithelium covering the front of the eye (including the entire cornea).

Initial Treatment: Patient was put onto 10% ascorbate drops, 10% citrate drops, 1%
prednisone acetate (steroid) drops, 1% cyclopentalate and chloramphenicol, plus oral vitamin
C and deoxycycline. The prednisone was delivered hourly for first five days, after which the
dose was reduced to four times per day.

On day four an amniotic membrane was stitched over the cornea.

Connexin 43 Antisense Treatment (DAY ZERO): At day eight post-injury the patient
still had high degree of inflammation, limbal ischaemia, and no sign of epithelial recovery.
Ethical permissions were obtained based on lack of any viable treatment alternatives that could
save the patient’s eye. The other eye has signs of keratoconus and was thus not suitable for
limbal transplant at a later date. The injured eye would either have been surgically removed or
allowed to become a “conjunctive eye” (wherein the conjunctiva, in the form of a white sheath,
grows over the eye to render the patient blind).

Connexin 43 antisense in 30% F-127 Pluronic gel was injected with a catheter needle
under the amniotic membrane in two places either side of the cornea. Approximately 100
microliters of two micromolar anti-connexin 43 was injected and gently spread around the
cornea using a cotton wand over the amniotic membrane. The gel was injected cold and set

immediately to a soft jelly-like substance.
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<210> 80 <211> 35 <212> PRT <213> Artificial Sequence
<220> <223> Description of Artificial sequence:

W@ oveesddd ext rcel | ul ar domai n <400> 80 G u SePCBE20IW(1961
Gy Asp Au G n Ala Asp Phe Arg Cys Asp Thr lie 1 5
10 IHheGpatiantPivas Ginyovey Srddi nll Agther\iadatniygs Tdr eiglg phois to avoid any
Ala Phe Pro |l i e Ser 20 25 30 H s | i e Arg 35 <210>

pédntialddiverse effsetsldrthPitatmedt3 Tharphiidot wak dlen SeetEbeek o 22854 drops
<223> Description of Artificial sequence: connexin

tﬁ%& 'hﬁ@k X SBpdAtatAD e perlay), Ghd Usddedatd, citra®, dhlbramphenicol
( lp @Jy)@ npSer Ls? P%e \%)I cys Asn Thr 15 10 b

dl%ﬁ @)lh‘tﬁes@ac'ﬁ ngy Cys G u Asn Val cys Tyr Asp Al a
Ala Pro L 25 30 Ser H s Val Arg 35 <210> 82

<21 Jeonggxn? %f% %ﬁ?ntllg ;F?ek?n f‘flﬁ}\{(' @NE’J WiIRHY 80 h60¢ %&ﬁ)wmg connexin

<223> Description o I'ci al sequence: connexin
4%1%&5%%!@'1;%?%{ Ef remelﬁ% lelaCé eocg 8 antu-ir ﬁ: %1}{% F %ﬁgérdy %ﬂ¥§!natlon) and
thgﬁglﬂs%@gm S gWIE% %5]? &ree M?aé%slaqe-}mb%r\;vagl\?vrﬁg\g/as?w?l?ed with good
blgczx:ll' (f)lgw 8§nd<n%1s:1l'gi o?t’“?lmbal ischaemia, i.e., there was full blood flow back to the limbus
within 20 hours post- treatment.

Connexin 43 Antisense (DAY THREE): Within 72 hours after connexin 43 antisense
treatment the patient had continued to improve. The eye was quiet, the limbal blood supply
was excellent, and the epithelium was growing back around 360 degrees. On one side there
appeared to be a small arca of lamellapodial crawling, but on the remainder of the
circumference of the cornea there was nice even inward growth.

Connexin 43 Antisense Treatment (DAY SIX): Within six days following treatment
(14 days post-injury) the epithelium was fully recovered (completely grown over) although it
appeared slightly granular in places and perhaps patchy or thin in places (assessed looking
through the amniotic membrane). The limbal region remained well vascularized with full
blood flow.

Forty days after treatment the patient had excellent recovery for a chemical burn,
showing 6/48 vision unaided and 6/15 pinhole. Two thirds of the epithelium was absolutely

healthy, one third at periphery showing some conjunctival growth but not covering the pupil

and not vascularised. Very good limbal vascularisation.
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<212> PRT <213> Artifi cial Sequence <220> <223>
Description of Artificial Sequence: connexin
we@ziosadd4bul ar domai n <400> 83 Met Tyr Val Phe A@Q¥/1B20&6/001961
Leu Tyr Asn G y Tyr H s Leu Pro Trp Val 1 5 10 15
OptieNerws Neyieopathyy |ie Asp Pro cys Pro Asn Leu Val Asp
cys Phe lie 20 25 30 Ser Arg Pro Thr @ u Lys Thr
<21Qxh&hmic Dblie ndtropaly FIORKT als@ IddwAr dsi dtioke iofilthSeptie naee, is a
<220> <223> Description of Artificial Sequence:

coBldRR 6 QisBastd Ge drfebia ihe0NGR duppld @the Bptié-Betvd MONI daft bER&egorised
H s Arg Leu Tyr Lys Asp Tyr Asp Met Pro Arg Val 1 5

ba%&i ééthy%caﬂyabr %X@ol&t%r A\{éhorqo}l}' (ﬂ@ﬁ@)yx%fe%'s Qo 'Elllsea%esT ﬁ'fectmg nerve

Val Asp cys Tyr lie ser Arg Pro Thr

O B A P i Ok s
ot 3EBIPG o HADGH nzolaﬁ){%)étlgu%%,r{,%bﬁr cgﬁ’gﬁd oo 300 AR Bl 111:1663-
163?3@@1) ONR ISR Yﬁﬂ%ﬁ% 54 1%@?\(@5%%%@&' By o

the ﬂ@gbggkgwontqféhesggéglggéég;sj%g <%1%é|' t>o glgntigl} arter1t1j§ (GCA)orasa

secondary complication of surgical procedures (Buono and Foroozan, 2005; Ho et al., Journal
of Neurosurgical Anesthesiology 17:38-44, (2005)). ION can be also be divided into arteritic
(Arteritic ION) and non-arteritic NAION) based on aetiology. Arteritic ION is always caused
by GCA and usually results in thrombotic occlusion of the posterior ciliary artery, which can
lead to concomitant obstruction of other arteries in the optic nerve (Galasso et al., Seminars in
Ophthalmology 19:75-77, (2004)). NAION is the most common form of non-glaucomic optic
neuropathy with an annual incidence of 2.3/10,000 (Collignon-Robe et al., Ophthalmology
111:1663-1672, (2004)). GCA is a chronic vasculitis of large and medium vessels in the brain
characterised by an increased inflammatory giant cell count (Buono et al., Survey of
Ophthalmology 50:15-26, (2005); Khosla et al., Journal of Postgraduate Medicine 50:219-
221, (2004); Penn et al., Autoimmunity Reviews 2:199-203, (2003)). Visual loss is not
common but does occur as a secondary complication owing to occlusion of the anterior vessels
supplying the optic nerve, and is often irreversible (Khosla et al., 2004). The incidence of GCA
in Western countries range from 1~30/10,000 with much higher prevalence in the population

over 50 years of age (Penn and Dasgupta, 2003).
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<223> Description of Artificial sequence: connexin

extrcel lul ar domain <400> 86 Leu Tyr Val Phe H s Ser
W@/ T§449Pr 0 Lys Tyr lie Leu Pro Pro Val 1 5 1BCWBB20&001961

Lys Cys His Ala Asp Pro cys Pro Asn lie Val Asp cys

Phe The eyl 25tcBMe SEr ION ds Freodegenerghionuofl gxonAkartss 2g@mBiied by

<211> 39 <212> PRT <213> Artificial Sequence <220>
deted@@ttorDes enempldsof ofisidhr (Buonoiehlal.S@60fe Nleslaceinalex?004; Penn and

extrcel lul ar domai n <400> 87 Met Tyr Val Phe Tyr Leu
Das@iptalyo03yro Gy Tyr Ala Met Val Arg Leu 1 5. 10 15

val Lys Cys Asp Val Tyr Pro Cys Pro Asn Thr Val Asp

cYs Coh@nadal 2QeatRendd oPCIOMY Bicllt® atiiniSirdtidn L¥S cbcoR&oids and
<210> 88 <211> 32 <212> PRT <213> Artificial Sequence

anfiA2ERt %@?A t'al?t 5aRn&% i J)htﬁzézlﬁz‘ofyg{@ CHoeAy; 002)) but patients

connex extrc u ar donaln 400> 88 Leu Tyr

tre{%& Y)\@ttheg% yﬂ%f ISF(\)/e }{ﬁtl eg\/ﬁﬁtr\é%g ﬁ%@ic% epl@)‘g?m@lé ?}oﬁrtﬂe ése%se

T STk o BB P s
R L SRRt s

dis@a/ssé p%ce?sef\r gIlood vesselre%dg'theSha:ngell]s' ?n the optic nerve also express connexin 43.

In this study optic nerve ischaemia was induced in an ex vivo model and nerve
segments placed into organotypic culture treated with connexin 43 specific antisense
oligodeoxynucleotides delivered in 30% F-127 Pluronic gel, or control gel.

Tissue Preparation:

Wistar rats aged 21 to 25 days postnatal (p21 to p25) were used. The wiener rats were
sacrificed by overdosing with carbon dioxide, the skulls opened in a midsagittal orientation,
and the brain region caudal to the cerebellum exercised and discarded. Incisions were then
made below the olfactory lobes to reveal the intracranial regions of the optic nerve.
Approximately 0.3 to 0.5 mm of optic nerve which spans the optic chiasm and terminal point
of the optic canal could be obtained through this method. The nerves were then subjected to
ischaemia as below.

A viable organotypic culture model of ION protocol was suggested by Sundstrom et al.,
Drug Discovery Today 10:993-1000, (2005), working on CNS ischaemia. Prior to the
experiment, 10mL of medium prepared in a falcon tube without glucose and glutamine was

bubbled with 95% N, and 5% CO, gas mixture for 30 minutes to remove al the oxygen. The

dissected optic nerves were transferred to the oxygen glucose deprived (OGD) solution and
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Cys Pro Tyr Leu Val Asp cys Phe Val Ser Arg Pro Thr G
lu Lys Thr 20 25 30 <210> 90 <211> 38 <212> PRT <213>
woeaosfisapal Sequence <220> <223> Descri pti on oPCT/1B2006/001961
Artificial sequence: connexin extrcellular donmain
seal&D@ith Pfraflin andAbliophene. Fhe apti pervedeert éwubel idlischacRhiesolution for
Leu Ala Pro Lys Lys Phe 1 5 10 15 Pro Cys Thr Arg Pro
twBhours ¥s3 770 andbubsddakbntiyabtuked tQyrganbyypicMaltufier coabitidhs BOlengths of
Arg Pro Thr A u Lys Ser 35 <210> 91 <211> 38 <212>
tink3E retiddd, Artifi cial Sequence <220> <223> Description
of Artificial sequence: connexin extrcellular domain

<4003 Sder Sélﬁk’e b@thrih 'me@ho@ology L. Bfer incib&iof Yih (Q}I% sBh8ons, the
Ser Leu Al a val Tyr 10 15 Thr cys Lys Arg Asp

opgggﬁl%%wge%qﬂe%ﬁﬁ@ {S;:E{ﬁ"#ﬂl‘%ﬁggﬁ%gmﬁg @nd-fito 581 vl géte contammg

10> 92 <211> 38 <212

lnF %-gkrf?goﬁasaﬁn%&%&cdwﬂl B§/e féﬁl%n <%2é L-Eﬁ.\?a%%hg Sﬂdogﬁtlblotlcs

eqguence. nnex I‘CG

<G?5 uOBS gy egseLEfFﬂ?%%fGiﬂs o §uierinr g 2! %é)&gﬁ g&grlﬁ% USA)
cop{rla@nqgr lg)u-ﬂ] %S§BHT£§§¥ lerir cogne% 43 translatlona?% oc% was admmlstered to
cover each optic nerve. This amount was sufficient to cover the whole segment without over-
flooding the tissue. For gel only and control groups, the same amount (7uL) of Pluronic F-127
gel and medium was applied to the nerves, respectively. The culture plates were then placed
into an incubator with temperature set at 37°C with 5% CO,. The main advantage of this
culturing technique is that it ensures a constant supply of oxygen from the top while nutrients
can diffuse from the bottom.

After culture, the nerves were rinsed for 15 minutes in 1x PBS (# BR14,0xoid,
England) and fixed in 4% paraformaldehyde (PFA) for approximately two hours prior to being
cryoprotected by going through 20% then 30% sucrose in PBS. The nerves were then stored in
15% sucrose in PBS until ready for further processing. To section the tissues, the optic nerves
were embedded in OCT (#4583, Tissue Tek®, USA), frozen at —20°C and subsequently cut
into longitudinal 14 and 18um thick sections. The slices were collected onto Histobond slides
(#0810001, Marienfeld, Germany) and stored for further processing in a -80 °C freezer.

Swelling (oedema) was assessed by photographing optic nerves from above and
measuring (cultured area — original area divided by original area) to give % swelling. Cell

death was assessed using propidium iodide to label the nuclei of compromised cells. Cell death

was assessed near the cut ends of the nerves and in the middle region of the nerves.
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35 <210> 93 <211> 38 <212> PRT <213> Artifici al
Sequence <220> <223> Description of Artificial

waeewaasaet connexin extrcel lul ar domai n <400> BGI/IB2006/001961
Val @ y G n Tyr Leu Leu Tyr G y Phe @ u Val Arg
Pr o FiRfuge PheholvsD dd3e i&pdirse c@ys fereantifenge 48d confPoloranyed dptio nerves
H s Val Val Asp Cys Phe Val Ser 20 25 30 Arg Pro Thr

cuftliredd fdrY6ShotRrand 24 QdurOdfier ZtHemid Sy JHpurERIA stbld peRteiithgd swelling,
ci al Sequence <220> <223> Connexi n extracel | ul ar

and ‘F‘i@l‘r@l T O09Pde8th aksebse8 uMad plobidtuinodidEburdt) & thd @t Exd (fdnt) and in
i e Phe Leu Thr Thr Leu H s 1 5 10 15 Val Cys Arg

I
th%@dd&%f tﬁ)éI; l?e(r)&él/'g)reﬁ) u 15&631;/15&22 %{ég%s%ﬁzhl%aﬁﬁ%xgﬁ( E’:“Z %{ﬁisexﬁ@ esplially at

theAr%é%?wxP %cr) a?é%g’c?en rat 'nfx@&ﬂ&/e %ggéjg{ég%usig ?ozg’e oli)tlmal for crush

nnexi race
iy A
mgléﬁ: ﬁ%ﬁqjill_l%Veﬂﬁ lrr(%c quui%gst q-ﬁptlsg%fggsug@g 4&&){\@ 3%1%1 cell coun%s in both
regions in a dose dependent manner.

Figure 12 below shows that reduction in swelling (oedema) is maintained over time.
Figure 13 shows propidium iodide staining of dead cells in the middle of control and connexin
43 specific AS-ODN treated optic nerve segments at 2, 6 and 24 hours after ischaemic
induction. Little staining is exhibited by the connexin 43 specific AS-ODN treated group when
compared to the controls at all three time points. The line graph in Figure 13 shows the number
of dead cells per unit area in the medial region of the nerve for the control and AS-ODN
treated optic nerves. Cell death in the control group initially increases, peaks at six hours and
then declines slightly (probably owing to tissue oedema leaving fewer cells per unit area). Only
a very slight increase in cell death after even 24 hours in culture was noted for AS-ODN
treated tissue.

Blood Vessel Segment lengths - von Willebrand Factor staining:

In order to demonstrate that blood vessel integrity was being compromised by connexin
expression vessels in control and connexin 43 specific antisense treated optic nerves in the
ischemic model were labelled with von Willebrand factor, an endothelial cell marker. As
vessels broke down increasing numbers of smaller segments could be counted and segment
length measured. The mean length and number of blood vessels per section was investigated in

more than sixty vessels in six separate sections obtained from two animals for each point.
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<212> PRT <213> Artifi cial sequence <220> <223>
Artificial sequence: Connexin extracellular domain
We 2061383 Leu Leu lie Gn Trp Tyr | i e Tyr G PgI/Be06/001961
ser Leu Ser Ala Val Tyr 1 5 10 15 Thr Cys Lys Arg Asp
Pr o yayege thdi mmGienofibddod AssselGpgmetiginitheiccBirpls 2(s ZSved than that in
Arg Pro Thr Glu Lys Thr lie Phe lie lie 35 40 <210>
cofexii? 43 zped Fic<RI-DDNPREate@ hd&vesAntt dlf butithd |dbgept eineepoi@ Ahvestigated
<223> Artificial Sequence: connexin extracellul ar

(TQIQET@) The B4 Grapd (Fivhie 18y shoWe thabihe mby veéad] 1évith il ¥6nn@SiR 43 specific
Gy Phe Ser Met Gn Arg Leu 1 5 10 15 Val Lys cys Asn

Aﬁb@l\ﬂr&t&f ShtiMherveE fém‘éﬁ{éd TtV cofiaht %@u@ﬁ@c t}‘{@hrs@@ire')egtlays but
Ser Arg Pro Thr lu Lys Thr Val Phe Thr val

sta %ﬁ%cﬁl %%p%é&@%tgg 36;’ 1@5}%'- <dihiiar 6 Aﬁ’l&é)lfdi &h@xln is observed for the

nce I'Cl al sequen connexi n

coﬁfé%lrg?@uﬁxl IJRE lr‘f]o? éll gi%%'oﬁlts'ﬁlg >e 96%56%% e¥1{ \}S@fx i@%ﬁa%@é&%}? %%rter than

Lys CQys G.| e Asp Pro cys Pro Asn Leu Val Asp cys
foﬁﬁgaﬁ%gnsﬁér%%ég@u%er Arg Pro Thr G lu Lys Thr Val Phe

Thr lie 35 40 <210> 99 <211> 43 <212> PRT
TABLE 8

Number of Segments per Section
AS Ctrl
Day 1 10.8 23.5
Day 2 13.3 19.2
Day 3 29.7 41
Day 6 18.2 13.8

Table B shows the average number of blood vessel segments counted in control and treated
groups. In the first three days, AS treated groups, on average, have 28~ 50% fewer blood
vessel segments in comparison to control. Only after 6 days in organotypic culture does the AS
treated nerve a greater segment count than in controls, having 24% more vessels counted.
Extended culture times may by then be having an effect .

This Example shows that prevention of connexin 43 expression following optic nerve
ischaemia reduces oedema (reduced swelling), lesion spread (number of dead cells per unit
area away from the original damage zone) and blood vessel degradation. It therefore behaves
in a similar manner to that reported in Example 1 — spinal cord. It has therapeutic applications
as the same oedema and vessel loss is reported in in vivo studies (Bernstein et al., Invest

Ophthalmol Vis Sci 44:4153-4162, (2003)).
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<213> Artifi cial Sequence <220> <223> Artificial
Sequence: connexin extracellular domain <400> 99 Leu

~Wageh3449€ Phe H s Arg Leu Tyr Lys Asp Tyr AspCIVER200&(1961

Arg Val 1 5 10 15 Val Ala Cys ser Val @d u Pro cys Pro

H  @lThatents| pubdipatiops SPiantifi¢ ertiples2 sveBositesr andr gthpr docpimrents and

G u Lys Lys Val Phe Thr Tyr 35 40 <210> 100 <211> 44
mat@bPrefRRRceRdr 3renfintdd hereiin are #ldicBepueitioelewd@ @bskiP@3hose skilled in

Artificial Sequence: Connexin extracellular domain

the<4) 6> whitd the ihvEptionlstaingLantdli each difth referendedpdociiment Gny material is
Phe Asn Met Pro Arg Leu 1 5 10 15 Val G n Cys Ala Asn

heNBY 111‘651%08'&@@ @&eﬁh& 109K dain® e¥dht AA3Pit BISbelY incéPorked I reference
lie Ala Arg Pro Thr d u Lys Lys | i e Phe Thr Tyr 35

in 419 et @ indQikmalor &8 forthlitereil R;rlt§g1%c§ayArAﬂpﬁ1bar§§ Rberve the right to

Sequence <220> '<223> Artificial sequénce: Connexin

phgﬁéd'H?Ciﬁéobwrﬁf i ?}Hs; em %ﬁ)n]aggf H%Hll %Eerl\c{ﬂlanﬁ) I?%foﬂ‘xftm%ﬁom any
su{gﬁga‘c%@{ pélhh(ﬁago%se Ag’rRl fragtlc@ gwglgegltés QleJ:t{‘f)%lc\c[\@ %]le@fr?formatlon

O> 1 S2 <211> 43 <212> PRT <213>

anf et ﬁ%regﬁcedgaafﬁréﬁagr ocimen

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

b N1

“comprising”, “consisting essentially of”, and “consisting of” may be replaced with either of
the other two terms in the specification. Also, the terms “comprising”, “including”,
containing”, efc. are to be read expansively and without limitation. The methods and
processes illustratively described herein suitably may be practiced in differing orders of steps,
and that they are not necessarily restricted to the orders of steps indicated herein or in the

claims. It is also that as used herein and in the appended claims, the singular forms “a,” “an,”

and “the” include plural reference unless the context clearly dictates otherwise. Under no
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<220> <223> Artificial Sequence: Connexin

extracel |l ul ar domai n <400> 102 Met Tyr Val Phe Tyr Leu
wohewsT§9pro G y Tyr Ala Met Val Arg Leu 1 5 ROI/IER0MA101961

Lys Cys Asp Val Tyr Pro Cys Pro Asn Thr Val Asp cys

' cihmstyades ZﬁhyZ&espthBerbeAmgerMT@d ThrbeGlinited yie thidspagific Pramples or

Thr Val 35 40 <210> 103 <211> 36 <212> PRT <213>

enfrotlinfidnesi & mSthqdee pppeific@R0disel@R3 Sherint.i fimlemho Sequmstaees may the
Connexi n extracel lul ar domain <400> 103 Leu Tyr d vy

palep bd HiitedistedGo be Rimited dly aith 8tadlenOymdéSbn afy ExMintnePop afdy other
5 10 15 Cys Pro Tyr Leu val Asp Cys Phe val ser Arg

offl 5191 &%&@}Jeé‘ of- ¥ PARht 4 B&dedfrd OFicBhiBlels duck statelneft i8 Bpecifically
<210> 104 <211> 36 <212> PRT <213> Artifici al

an@CHEAR (iﬁ%ﬁﬁ?atlﬁgzé>repér%tfohcé es§9%&%ﬁfé§ 1n09r‘1€$6hﬁve writing by

extracel ul ar domai n <40 4 Leu Tyr @4
A‘%@ u Pro Val Phe Val cys G n Arg Ala Pr01510
cys Pro Tyr Leu Val Asp cys Phe Val ser Arg Pro Thr

s Thr ,20 25.

S, o gmE Bag SRpsfRioDS shat Bl o kintobs 18 uATR g e 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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<223> Artificial Sequence: connexin extracellular
domain <400> 105 d y Ala Leu H s Tyr Phe Leu Phe d

W@ 20ha344eu Ala Pro Lys Lys Phe 1 5 10 15 Pro (BGI/IBR006/001961
Arg Pro Pro Cys Thr @ y Val Val Asp Cys Tyr Val Ser

WA i2Badeddsg Pro Thr G u Lys Ser Leu Leu Met Leu 35
40 <210> 106 <211> 42 <212> PRT <213> Artifi cial
Sequence A 2rthod B2 Beatibp tai fasaila|disSedpu eoroprisimgadneikistering an anti-
extracel lul ar domain <400> 106 lie Ala d y G n Tyr

coRin@hpbiifd 1cla dbjekan &h atok® dagaple dPhddbiatingly éonhexin hénichannel
15 Arg &/s Asp Arg Trp Pro Cys Pro Asn Thr Val Asp Cys

in Eh%ula aéso&at&?%tgQa135a§@laﬁ[1ﬂ>rfé’r0 Thr G u Lys Thr | i e
|e lie 35 40 <210> 107 <211> 42 <212> PRT <213>

Ar t hfi Ciy %atﬁ&ﬂriﬁﬁfeﬁmfg%%bﬁ%%? A by t%b/ %QM%” @@mpmsmg

Connexi n ‘extrace domai'n <400> 107Leu

adEurE%grir?ecg Sé‘lg léub-s[é(c%a ﬁe etﬁ%ﬁllﬂf&%ny%m&b e{l_fﬁn? s lf) Q@ c%mpound
w5 Sl Ve 3RS SR BT sl

<213> Art cia uence <220> <223> Ar |f|
Seqdence: A@ber’ili‘f’éix%oﬁ tr@%fqgaac SYOISEF it cyBREion With a tranSplam or grafting

procedure comprising administration to said subject an amount of an anti-connexin compound
capable of inhibiting the expression, formation or activity of a connexin hemichannel.

4. A method of treating a wound comprising administering to the wound a anti-
connexin binding protein capable of capable of inhibiting the expression, formation, or activity
of a connexin hemichannel.

5. The method of claim 4, wherein tissue edema associated with said transplant
or grafting procedure is ameliorated.

6. A method of any one of claims 1-4 wherein a mimetic peptide is used.

7. A method of any one of claims 1-3 wherein said anti-connexin compound is an
antisense compound selected from the group consisting of antisense oligonucleotides,
antisense polynucleotides, deoxyribozymes, morpholino oligonucleotides, RNAi molecules,
siRNA molecules, PNA molecules, DNAzymes, and 5’-end —mutated U1 small nuclear RNAs,
and analogs of the preceding.

8. The method of claim 1 wherein said anti-connexin compound is administered
once.

9. The method of claim 1 wherein the modulation of the hemichannel comprises

inhibiting extracellular hemichannel communication.
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<400> 108 | i e Val Ay G n Tyr Phe |l i e Tyr Gy lie

Phe Leu Thr Thr Leu H s 1 5 10 15 Val cys Arg Arg Ser
woe@ey9Pro H s Pro Val Asn Cys Tyr Val Ser POI/BROGN01961

Arg Pro Thr A u Lys Asn Val Phe | i e Val 35 40 <210>

109 16211 PhdRetiidd Btanyfdhe s2dIBimsAr4 whéreinitld arsiegpuasxirecompound is a

<220> <223> Artificial Sequence: Connexin

of afprisiab Ah ARIREAd SéfioRve 1ddBedpotidihg & &pyrtich off aiyehsmembrane
pe 1s
gﬁe Leu Tyr Gy Phe G&% Val H s Pro Phe Tyr 1 5 10

redign ¥onfiksn £Her Arg Leu Pro Cys H s Pro Lys lie Asp
s Phe lie Ser 20 25 30 Arg Pro Thr @ u Lys Thr lie

Ph €1 #’e u # t%oé’ gf a%?lp EO %'illgmé?s%fh>pA?tl& h?tg 111% ﬁmEB-lécﬁlzsl:éfence that

Arti ci a equence < tificial sequenc

5 CO§§{:}Q l&g?o out @4 o%ﬁ%gb%lg ﬂ{ﬂﬁl% '&g q¥ E’ﬁé'ng be ?mgﬁ)g%o 63.
" 130 z?h%@qm Shou P %‘amﬁha dipuence that
REHER IR BT R . A,
Sequence Connexi n domai n <400> 111
13.  The method of claim 10 wherein said peptide has an amino acid sequence that
comprises about 11 to about 13 contiguous amino acids of SEQ ID NO:62 or SEQ ID NO:63.
10 14.  The method of one of claims 1-4 wherein the anti-connexin compound is a
peptide comprising an amino acid sequence corresponding to a portion of a transmembrane
region of connexin 45 is administered.
15.  The method of claim 14 wherein said peptide has an amino acid sequence that
comprises about 5 to about 20 contiguous amino acids of SEQ ID NO:62 or SEQ ID NO:63.
15 16.  The method of claim 14 wherein said peptide has an amino acid sequence that
comprises about 8 to about 15 contiguous amino acids of SEQ ID NO:62 or SEQ ID NO:63.
17.  The method of claim 14 wherein said peptide has an amino acid sequence that
comprises about 11 to about 13 contiguous amino acids of SEQ ID NO:62 or SEQ ID NO:63.
18.  The method of any one of claims 1-4 wherein a hemichannel expression,
20  formation, or activity is inhibited in endothelial cells.
19.  The method of claim 1 wherein said vascular disorder is a stroke.
20.  The method of claim 1 wherein blood vessel die back is ameliorated.
21.  The method of claim 1 wherein blood vessel break down is ameliorated.
22.  The method of claim 1 wherein the vascular disorder is a central nervous

25  system injury.
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Leu Ay Thr Ala Ala G u ser ser Trp Ay Asp d u G n
Ala 1 5 10 <210> 112 <211> 13 <212> PRT <213> Artifi
wEer@b/18aguence <220> <223> Artificial SequencePCT/1B2006/001961
Connexi n domai n <400> 112 Asp Gu G n Ala Asp Phe Arg
cys23sp THemdthod oficlaim Pmierkinshd gaseiflarGtisotde cemprises angischemia.
<212> PRT <213> Artifi cial Sequence <220> <223>
Art24.i ciEte nsispdexfciaim Chwhexrinnthaischeinie isd G6sue istBeniar | i e
Gn Pro dy cys Gn Asn Val cys Thr Asp Gn 1 5 10

21025, 1141He 2eliodlod clagd 23 whEitintieliScheAid ik & inoedrdiSeisghemte
<220> <223> Artificial Sequence: Connexin domain <400>

114y¢yal @ysnelid ARIFRE whtBinfthEistleid is @ cir8braHsdhemise
Arg 1 5 10 <210> 115<211> 13 <212> PRT <213> Artifi

Ci aby Seﬂﬂ%%&h&?gpaaﬁ?%%eﬁﬁﬂ bfe ﬁbﬁ&t i %9 HEIO 6L loss of n?urologlcal

Connexi omal n <400> 115 Al a Phe l'ie ser Hi
furlnd) & Phe Trp Val Leu G n 15 10 <210> 116 <211> 47

28.  The method of claim 1 wherein cell death or degeneration in the central or
perhiperal nervous system resulting from an ischemia is ameliorated.

29. A method of claim 1 wherein the anti-connexin compound is administered in
connection with a vascular or coronary procedure performed on the subject.

30. A method of claim 29 wherein the anti-connexin compound is administered
during the vascular or coronary procedure.

31. A method of claim 29 wherein the anti-connexin compound is administered
within about one hour after the vascular or coronary procedure is performed.

32. A method of claim 29 wherein said anti-connexin compound is administered
within about 2-24 hours after the vascular or coronary procedure is performed.

33. A method of claim 1 wherein the anti-connexin compound is administered in
connection with a heart surgery performed on a subject.

34. A method of claim 1 wherein the anti-connexin compound is administered in
connection with a medical device for performing a vascular procedure.

35. The method of claim 1 wherein the antisense compound comprises a
nucleobase sequence selected from SEQ ID NO:1-11.

36. The method of claim 1 wherein the connexin target is selected from the group
consisting of connexins 45, 43, 26, 37, 30 and 31.1.

37. The method of claim 1 wherein the connexin target is connexin 45.
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<212> PRT <213> Artificial Sequence <220> <223>

Artificial sequence: Connexin domain <400> 116 Met d
wai2iah34@h4y Phe lie Val G y G n Tyr Phe |ie AgT/IBA006/001961

lie Phe 1 5 10 15 Leu Thr Thr Leu His Val Cys Arg Arg

Ser 38r o Qs nRetdHf slaitt d wierkin2he @bnSin et ©genribyin 49al

Ser Arg Pro Thr Glu Lys Asn Val Phe |ie Val 35 40 45

<2189, 117hsHetivdlds 2P whettinBd 3iti-A6rinkLih GomboBRICiH @ @Btisense
<220> <223> Artificial Sequence: Connexin domain <400>

coﬂﬁégun'xbfarg@eh Yo Vilea® dB6uB GubledbadB!of@ hicléR BeidMhiolEdi® dndadding a
10 <210> 118 <211> 12 <212> PRT <213> Artificial

B S R R i i Y

lie 4 he. Jl‘lfeu géeth%d 1oq‘ é% 0 9 1\%1% Cilg kﬂe?en#tﬁe&%%@g@% 2 45 Antisense

ArtiTicia guence < > I cial guence:

o GYRRAE SRl iiE s B shalh RS gy T

<21:!1T. 12The method of claim 1 wherein the anti-connexin compound is an antisense
compound 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.

42,  The method of claim 1 wherein the anti-connexin compound is an antisense
compound comprising a nucleobase sequence selected from SEQ ID NO:1-11.

43,  The method of claim 1 wherein the anti-connexin compound is an antisense
oligonucleotide comprising naturally occurring nucleobases and an unmodified internucleoside
linkage.

44,  The method of claim 1 wherein the anti-connexin compound is an antisense
oligonucleotide comprising at least one modified internucleoside linkage.

45.  The method of claim 44 wherein the modified internucleoside linkage is a
phosphorothioate linkage.

46.  The method of claim 1 wherein the anti-connexin compound is an antisense
compound comprising an oligonucleotide comprising at least one modified sugar moiety.

47.  The method of claim 1 wherein the anti-connexin compound is an antisense
compound comprising an oligonucleotide comprising at least one modified nucleobase.

48. A method of claim 1 wherein said anti-connexin compound is administered in

combination with a second compound useful for reducing tissue damage or promoting healing.
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<212> PRT <213> Artificial sequence <220> <223>

Artificial Sequence: Connexin domain <400> 120 Arg Arg
w®e006@3439Lys Pro His Pro Val Asn cys Tyr 1 5 1PCHEBR006/001961

121 <211> 46 <212> PRT <213> Artificial sequence <220>

<228p Arf igkdticddadf Qe e@ereEo e exstand dompbmd<ibQOzrowl factor or

Leu Thr Ala Val Ay Ay d u Ser | i e Tyr Tyr Asp d
cytgkig%_ n Ser Lys 1 5 10 15 Phe Val Cys Asn Thr GQu Gn

Pro Ay cys G u Asn Val cys Tyr Asp 20 25 30 Ala Phe

Al as@ro A edbidloftdladm V8! wifhdn ﬁi&%r&m Mebr N&tdRineMs 36leddl from
45 <210> 122 <211> 15 <212> PRT <213> Artifi cial

oIS BT T95 L S0 G R BGE B, i o
e R0 gl 1 ° 10 19, P10 123 <> 1

AL R SRR SRR BB Y el o
sur]égril,z g?:xci)d> fo]f%ﬁla’ﬁgr% %(?ml}r:lssing an agent capable of blocking a connexin hemichannel
and a pharmaceutically acceptable agent for a subject undergoing heart surgery.

52.  The method of claim 1 wherein the connexin hemichannel modulation inhibits
transmission of molecules from the cytoplasm of a cell bearing the hemichannel into an
extracellular space.

53. . The method of claim 1 wherein the vascular disorder is subsequent to a stroke
resulting in tissue damage.

54. The method of claim 1 wherein the anti-connexin compound is administered
systemically to the subject.

55. The method of claim 1 wherein the anti-connexin compound is administered
intravenously to the subject.

56. The method of claim 1 wherein the anti-connexin compound is administered
intraarticularly to said subject.

57. The method of claim 1 wherein the anti-connexin compound is administered
periarticularly to said subject.

58. The method of claim 1 wherein the anti-connexin compound is administered
intraportally to said subject.

59. The method of claim 1 wherein the anti-connexin compound is administered

directly into an organ of said subject.
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<212> PRT <213> Artificial Sequence <220> <223>
Artificial sequence: connexin domain <400> 124 Thr d

wWo2@6/1M4P¥0 A y cys A u Asn Val Cys Tyr Asp PCHIB2086/001961

10 <210> 125 <211> 13 <212> PRT <213> Artifi cial
Seqéence ’ha2Msthod2&Thaidr I whereinahe Segeranedn c@opovardiinadministered
domai n <400> 125 Val Cys Tyr Asp Ala Phe Ala Pro Leu

intS@He daebfospiatl IMA(IESH) ok Gaiddulfieet. 126 <211> 12 <212> PRT
<213> Artifi cial Sequence <220> <223> Artificial

Seq@ence: THRRH 6F daRBl WhedbGhe dmbedinaxiflcOmp&ind 3¢ hdministered
Hs Val Arg Phe Trp Val Phe Gn 1 5 10 <210> 127 <211>

in3 thex® | Rl @esAY drisdili Shiddet Sequence <220> <223>
mértel f|£I‘%|?O<'§Flﬁ%equeﬁcelaz‘3 Cgr%nextﬁéﬁ domai n <400> 127 Phe d

Val, d P i: ' . ..
s V8, O BB, Pt PO g
L P Hi . P L lie 20 25 30 As Phe | i
BRI U 50 7 B LIS o

45 <210>
> 6%. 0 2e8method of claim 1 wherein the anti-connexin compound is administered

into the spinal medulla of said subject.

64. The method of claim 1 wherein the anti-connexin compound is administered
directly into the heart of said subject.

65. A method of claim 1 wherein the anti-connexin compound is administered as a
bolus dose.

66. A method of claim 1 wherein the anti-connexin compound is administered by
sustained delivery.

67. A method of claim 1 in which there is an ischemia, and wherein the anti-
connexin compound is administered for at least 72 hours post-ischemia.

68. The method of claim 1 wherein the vascular disorder is selected from the
group consisting of ischemic stroke, transient ischemic attack, intracerebral hemorage,
subarachnoid hemorage, thromboembolic stroke, venous thrombosis, pulmonary embolism,
embolic stroke, cerebrovascular disorder, peripheral occlusive arterial disease, arteriovenous
malformation, and an aneurysm.

69. The method of claim 1 wherein the vascular disorder is associated with one or
more of coronary heart disease, coronary vascular disorder, atherosclerotic vascular disease,

athersclerotic plaque rupture, and/or thromboembolic, a vascular disorder associated with

~
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<211> 11 <212> PRT <213> Artifi cial Sequence
<220><223> Artificial Sequence: connexin domain <400>
wa22®e@ma94 lu Val Gly Phe Leu lie Ay G n TyrP@neB22063001961
10 <210> 129 <211> 12 <212> PRT <213> Artificial
hyBetpneing enyo2@0ial inZ2GtenAatginkj sthemickyualhinsese, awhindizirder, peripheral
domai n <400> 129 Leu lie Gly G n Tyr Phe Leu Tyr Gly
artefisl diSessed/dibranscul @ dy@ilfa, h8PansPdideasd] 4r thithiboaltfRiiis.<213>
Artificial Sequence <220> <223> Artificial Sequence:

Conmexi n TRMkthodstim 23hetdin the AifanfohdorYalsotder B s€le@ed from the
Phe Tyr Val cys Ser Arg Leu Pro 1 5 10 <210> 131 <211>

grdp &)%Q@ﬁ’nglp ST arthAks Thédndatoid adthrfiis gkA?,ﬁﬁﬂﬁﬂﬁ&ioi,z dructoAdT damage

Artificral Sequence: Connexin domain <400> 131 ser Arg

of ljgfﬁtsp ﬁﬁaﬁ%ﬁtc&?‘& Stlis!:c;{fd%r, Léfac‘velsi cﬁse@s%? hedSmEHe dlse?se,l heumatoid arthritis,

systemic lupus erythematosus, sjogrens syndrome, immune thrombocytopenic purpura,
multiple sclerosis, myasthenia gravis, scleroderma, psoriasis, inflammatory bowel disease,
crohn’s disease, ulcerative colitis, sepsis and septic shock, and autoimmune diseases of the
digestive system.

71. The method of claim 1 or 4 wherein subject has one or more of hemostatis,
thrombosis, fibrinolysis, cardiovascular disease, diabetes mellitus, an endocrine disorder
affecting the heart, cardiovascular disease associated with pregnancy, rheumatic fever, a
cardiovascular disorder associated with HIV-infection, a hematological or oncological disorder
associated with heart disease, a neurological disorder associated with heart disease, and a renal
disorder associated with heart disease.

72. The method of claim 4 wherein the subject is treated with a transplant or
grafting procedure associated with heart failure, congenital heart disease, aquired heart disease
in children, valvular heart disease, infective endocarditis, cardiomypopathy, tumors of the
heart, pericardial heart disease, traumatic heart disease, pulmonary embolism, pulmonary
hypertension, cor pulmonale, and athletic heart syndrome, peripheral arterial circulation
disorder, vascular disorder affecting an organ system, vascular disorder affecting the central
nervous system, vascular disorder affecting the brain, vascular disorder affecting the retina,
vascular disorder affecting the kidney, vascular disorder affecting and nerves, microvascular

disorder, and macrovascular disorder.
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73. The method of claim 4 wherein the subject is treated with a transplant or
grafting procedure associated selected from one or more of a heart transplant, kidney
transplant, liver transplant, lung transplant, pancreatic transplant, intestinal transplant, or a
combined organ transplant.

74. The method of claim 4 wherein the subject is treated with a transplant or
grafting procedure involves one or more of eye tissue, skin, heart valves, bones, tendons,
veins, ligaments, bone marrow transplants, dental or gum tissue, grafting or implantation
associated with cosmetic surgery, grafting or implantation associated with a hip or joint
replacement procedure, and tissue grafting or implants involving stem cells.

75. An anti-connexin mimetic peptide for use in the treatment of a subject with a
vascular disorder.

76. An anti-connexin mimetic peptide to a connexin protein for use in the
treatment of a subject with an inflammatory disorder.

71. An anti-connexin mimetic peptide to a connexin protein for use in the
treatment of a subject to prevent or inhibit tissue edema associated a transplant or grafting

procedure.
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