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20 Coronary heart disease is the leading cause of death in most western countries.
Mortality rates for cardiovascular disease have been reported to vary from 29 (in males, 24 for
females) per 100,000 in Canada up to 213 (males, females 154) in the Russian Federation. For
other Western countries the rate is 31 — 55 (43 — 26). Approximately half the deaths
attributable to stroke are the result of medical complications, such as pneumonia and sepsis,

25 and half are attributable to neurological complications, such as new cerebral infarction and

cerebral edema. Brott, T. and Bogousslavsky, J., New Engl. J. Med. 343: 710 — 722 (2000).
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Inflammation is a multifactorial process, and is manifest in many diseases, disorders,
and conditions which have enormous cumulative health consequences. Inflammatory diseases,
20  including rheumatoid arthritis, lupus, psoriasis, multiple sclerosis and asthma remain a major
cause of mortality and morbidity worldwide. Autoimmune diseases are also associated with
inflammation and on the rise, reportedly affecting more than 50 million people in the U.S. In
many autoimmune diseases, cell, tissue, joint and organ damage results from the uncontrolled

activation of a immense array of inflammatory pathways. Rheumatoid arthritis (RA) is one

25  such chronic inflammatory disease characterized by inflammation of the joints, leading to
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the other connexins in their hemichannel and those of the other cell’s hemichannel, and cause
correct alignment and formation of the channel. Kandel ER, Schwartz JH, Jessell TM.
20  Principles of Neural Science, 4th ed., pp.178-180. McGraw-Hill, New York (2000).
Connexin proteins have a common transmembrane topology, with four alpha-helical
transmembrane domains, two extracellular loops, a cytoplasmic loop, and cytoplasmic N- and
C-terminal domains. The sequences are most conserved in the transmembrane and

extracellular domains, yet many of the key functional differences between connexins are

25  determined by amino-acid differences in these largely conserved domains. Each extracellular
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condi tions, neurol ogical conditions, vascular conditions, wounds and ot her
condi t i onstagaetddiysppusinsateln A degyens Irélativei to achtdtiesr sothat thetalphe-dnkices iofieash nmpounds
and conpositions useful for the treatnment of various 15 diseases,
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expression, formation, ,or activity of a connexin, heni channel or gap
j unct ilén. mechanical, efc.) hemichannels can open even when they are not docked. The inhibition of
extracellular hemmichannel communication includes the inhibition of the flow of small
molecules through an open hemichannel to and from an extracellular or periplamic space.
While not intending to be bound by or limited to any mechanism, modes of action include
blocking (partial or complete) of the hemichannel, triggering internalization of the connexon
20  which is then removed from the membrane, inducing a conformational change in the connexin
proteins to bring about closure of the connexon, and masking or binding to sites involved in

triggering channel opening (such calcium binding sites).

Antisense (AS) nucleotides to connexins and uses thereof have been described. See

WO000/44409 to Becker et al., filed January 27, 2000, “Formulations Comprising Antisense

25  Nucleotides to Connexins.”
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conpri ses a_peptide, conprisin n .am no acid sequence corresponding to a
portion cﬂ"n@ﬁf’?séﬁ Aispideisraand CPglﬁﬁ%?ﬁo'EfftH%{e%onnexi n 45. In particular

non-limting enbodi ments, for exanple, the anti- connexin conpound is a
pepti de havi nd\néirroandxiib campernse nd neampopiionsc sefirli Hestheyepgtment tof wrighout 30
contiguous am no acids of SEQ 11) NO 62, a peptide having an amno acid
sequelfce diseases, conditions and disorders in which modulation of connexins, hemichannels, and gap
junctions would be of benefit, for example, cardiovascular, neurological, vascular, and other
conditions or disorders, including wound treatmen, are provided. Also provided are methods
of using these compounds and compositions as well as pharmaceutical formulations, kits, and
medical devices, for example.
20 In one aspect, compounds, compositions, and methods for treating a subject with a
vascular disorder are provided. Such methods include administering to the subject an anti-
connexin compound, for example, an antisense compound, mimetic peptide, or other anti-

connexin compound, including those provided herein, capable of inhibiting the expression,

formation, or activity of a connexin, hemichannel or gap junction.



that conprises about 5 to about 20 contiguous am no acids of SEQ ID NO 62, a
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of SEQ ID NO 62. Thus, certain peptide described herein have an am no acid
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In another aspect, anti-connexin binding proteins, including mimetics peptides,
antibodies, antibody fragments, and the like, are provided that are capable of binding or
modulating the expression, formation, action, or activity of a connexin hemichannel. Binding
20  proteins are useful as modulators of gap junctions and hemichannels.
In certain non-limiting embodiments, the anti-connexin compound comprises a peptide
comprising an amino acid sequence corresponding to a transmembrane region of a connexin.
Such connexins include, for example, connexins 45, 43, 26, 30, 31.1, and 37. Human

connexins are a preferred species.



need not have an am no acid sequence identical to those portions of SEQ ID
NGO 63, and conservative am no acid changes nay be made such that the
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acid ol e@ybe GHEQHhEhtiReonRRE XibdiAN R6vided Werdif GRiAREC PEAMENSE bk 86t ed
fromSEQ ID NGO 12-31. 1n certain other enbodi nents, an antisense conpound
conpri ses 4@ e&&&Jeﬁﬁ‘Bﬁ‘éo‘?naﬁﬁsq&%ﬁ&x'nsﬁ @o‘%Je?p%n{ﬁLgEB fRE Aninkd Ads ’cé&%iti 0 4805! sense
conpound nay conprise, tor exaane, an antisense gIlgonuc otide of "between
about 15 an bout bas in_|engt for .ex l.e, 15 about 25-30 or
Sbout 30, a1 SREHer T HENEB 1R “Thas, et Pradice PrSL IR VS SRED 0Bl o
ol i gonucl eoti de conprLsin% natural |y occurring. nucl eobases and an
unnodilfi e SEGURRE CRTIESPRUHRELE the Tegiapeat pesitions 46-75 pad §39-3of REQ 10 BQ: 62. The
i nt emucl eosi de linkage). The nodified interucl eoside |inkage may

peptides need not have an amino acid sequence identical to those portions of SEQ ID NO: 62,

and conservative amino acid changes may be made such that the peptides retain binding

activity or functional activity in the assays described herein and otherwise known in the art. In

other embodiments, mimetic peptides are based on peptide target regions within the connexin

20  protein other than the extracellular domains (e.g. portions of SEQ ID NO:62 not corresponding
to positions 46-75 and 199-228).

In another non-limiting but preferred embodiment, an anti-connexin compound

comprises a peptide comprising an amino acid sequence corresponding to a portion of a

transmembrane region of a connexin 43. In particular non-limiting embodiments, the anti-

25  connexin compound is a peptide having an amino acid sequence that comprises a peptide



conprise a phosphorothioate |inkage. O her antisense conmpounds may, for
exanpl e, conprise 20 an oligonucl eoti des having at |east one nodified sugar
nmoi ety. StWOR0Wt1IBEH4 ant i sense conpounds may, for exanpl eCTARTIEHESs1

ol i gonucl eoti des having at | east one nodified nucleobase. In certain

enbodi mentsyingan @iiho acid Reexhde tha rRpapras shoth 3 s alsnt ahtosignas aatmparidscdfor

m metic peptide may be used in conbination with a second conpound useful for

reduci ng S 1D NEk63, dB6TR Getoibolt TNTEdntiREbub @alind1gids THRSE@ IO N0 6o P peide f or
exanple, may be a growth 9 WD 2006/134494 PCT/|1B2006/ 001961 factor or a

cytoki ne @gy; G__i'ﬁl arhif - acﬁ‘ébc&ﬁ?&e@h&%@ﬂﬁhﬂb abaal 't@Qb&l@ W@Mﬂ‘ Bousadidtidsf 2T
exarrpl e, BDGF, I ntegrins,

i nterl eukig Egﬂ On@'zsg‘ n% 2 d)%@tgde Habi BK'%{nB%cldFQiubﬁUérIﬁz{i c&ﬂ&ﬁé%?Xbou?PP*i? qﬁ 13

coadmni ni str as t ose liste ove are human or’o

or|g|n t hods of ad Anti-connexi ect,

t ar get 2or g‘jg{ﬁ'gu?‘gra&@?o a"(l?]scgjLF?Qe @# ﬁga@g e(ll)thﬁrerfoln3 1ﬁn%f: n@ ? H‘cbbﬁ?

hem channel nodul ati on woul d be of benefit. hods of adm ni st er| n

ant i - conn&MKXASABBAHSthEtys & Replifechayingag agigo Bcr* sgquencs thatcompases @t legft ¢ ar get
cell are provided. Thus, in certain non-limting enbodlnents a subject is
treated bybeutidi bi & &t 1ol lof2,al3, aht s, 2drfest A0 eontiguenscmingecisofcSEAPe of
binding to or 10 nodul ati ng a hem channel for one or nore of the foll ow ng:
car di ovasdNf:63. i stheramti-coomsximesnypduads; minletiepeptideshareabasefl ainl the extrasgibdar di al
infarction, atherosclerosis, ischemc heart disease, cardioplegic or other
organ tramdspaint oDEonftxn a8 eomBgonding toaReithins iabids htgaditivns BBIO aiidat 18-308Qf

met abol i ¢ aci dosis, pul nonary edena (including exposure to toxic gases such

as ni t1pogQEQ th .06, THaS Coektai ReptidRPdby&ived qﬁbelm/ﬂweeay aRf0idE séabnceel | s
are disrupt ed (such as di et 15 induced hyperchol estrol em c | esions),

vascul ar dp5 g&’rﬁf' dnsg t@ @?ﬁec{e%’)éfgsféé%lr)gfloﬁ%@) 78844 ‘?’7’835(??%{%9%]]) ﬁlb\’/ gﬁ; g”gli;e  peptides

cerebrovascu I'sease I schem a) Injuries
resul ting

r est enosi §1ee aﬂ?&? S%Iagli’{ %ld 3%%%%%3&6%8863%0@%325%%?& Stﬁgﬁlgpeg%taélg | evel s

of gl ucose (diabhetes), scul ar di seases of the emties, organ
i scheni a, cﬁ?fFTVét‘YFeﬂ??‘B‘bé‘P Fhagges Y bemadeiseh thafthe I?qﬁeiﬁ%aftaﬁnm@m 3Y1rys°r( RA),
20 sub-chronic or chronic inflammtion, epllepsy (epileptic events and
| esi ons sfnskemal aetivaty ipghe éﬁ@axsamr@e@\h@rﬁmsend Qicawise iknowein et hip otheicul ar
degeneration, and certain other indications described in greater detail in
Harri sién’ smblétrliimntis,ptniasettn‘ péptities aral basést o i peptideSthtgeEdégions nwitivs Ghewonnielin| |
Inc., New York), incorporated by reference herein. In certain other
non- | i m t ipAgeig ndiheti themtthe @xmavd]jlelal dbmaihs €apechebyordiois 6f SBQUDONOE3 adt
corresponding to positions 37-76 and 178-208).
Other particular compounds, methods of making these compounds, and methods of
measuring their activity are described in greater detail herein.
20 Alternatively, anti-connexin compounds, including those provided and used in certain
embodiments, comprise one or more antisense compounds. Suitable antisense compounds
may be selected, for example, 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,



25 anti-connexin conpound that is capable of binding to or otherw se

nodul ating a hem channel 10 WD 2006/ 134494 PCT/ 1B2006/ 001961 for one or
more of tEORYH6[1849hg, for exanple: (1) prevention or treermemocofivaedena in
the spinal cord fellowing or as a result of, for exanple, ischaem a or
trauma; (2)d pradegsnof e precedingeaflireset anglf othkro ceinpasinde imayabd uskslgelagkator om i n
tissues followng or as a result of, for exanple, ischaema or trauma (e.g.
i n brain, capihation&vithene srsraimeatioodothercbindiay feptides3) prevention or 5 treat nent
of inflammatory arthritis and other inflammtory disorders in which, for
exanpl e, oedeNR aR84mExin RbindoUTEL Subk aParLarti¥éve osmpduad o mimBtivvieptile may way of
exanpl e, blood vessel die back occurs as a result of, for exanple,

Per si st enbye {aifetcdMTR bkdible, tWarly SRR o lofUonndxir A5 ) 06 037, 56/ BidAGU1Q. Oh

chroni c wounds, tor exanple, wounds to the cornea of the eye in which, by
way of cex e ventj o . i . very from
rpal S ToCt R on AR bl Bl brRAinkGiRS & aft sl P R o Ry SR BERGRLS £ 70
wounds, for anpl e, wounds o the cornga qf the eye as.a ns, by .way of
exanpl &, (BRSNS EHEKERST 48] FORPTDAD. (8 SPREaPHRTITIE inBlely

exanpl e, chem,cal buns in the eye in order, by way of exanple, to trigger
epi t hel i aPMPRABEHS A FAH-cPReKin SOFPES fuck th’r eamroypd seepted tpiahlsast

i schaem a; (7) prevention or treatment of sub-acute or chronic skin wounds,
i ncl udi ng2bdub8 miclerpases ofip aweleiccacidomgleewe sncadingvih cermexibyhayiag aofuctepbaspl e,
prevention of continued bl ood vessel die back will allow recovery from

ti ssue i secdimenveaselet®) frone B8R ED NO:124310nAa antisensks compaind dnayg corhprise.efanpl e,

di abetic ulcers in which, by way of exanple, continued expression of

conneXon 4Zampl§ran MU ConBouhd EargetCth G 1eASIABoutPIEIRMobases of a nucleic acid
re-epithelialisation; (9) prevention or treatnent of perinatal ischaem a

usi ng conpgydcfile réhwalﬁdgsca ogglp%xﬁ]ﬂ%ing%ago segljeﬂf:e SR om %l%%?g No/gred 20

directly to ventric e brain or via spinal colum r spinal cord;

(10) i nhi i tLORy Qner %13)‘68{?&% ”.af?fang%q?{g?r&géuhﬁ’ .ogxgrigpl%;.!le gltﬁ%lg&%a%esge L2 using

connexin m netic peptides eliver xanp rircles of
the brain qr via spinal L and/or. spinal cord; (11). treatment for
peri nat al S@%"é“rﬁfa&ﬂ?aééﬁi“@%@mex EWIE?’FE% EOWBH?&FQ' v&)g}p?ng rfgﬁexw $éMically,
for exanple;, (12) treatpent for stroke or CNS_ ischaem a, usi ng connexin
mimetic 28MEREI é%nualépﬁldﬁé}féaf,vve?rb%b%&léﬁaﬂél?oug;iépuﬁﬁoga%eﬁgn lgpadin.dor cxpmBlet 1y to
ventricles of the brain or via 11 WO 2006/ 134494 PCT/ 1B2006/ 001961 spi nal
col urmSanabait 2530 amabosbiM: (13) prevention of epileptiformactivity (e.g.
epilepsy) in the brain, including epileptiformactivity foll ow ng
i schaem a; andAoranti¢chdd cpmpomdt man cafipiises fawnexampleg ad, antississrmligandestigieect i on)
with reperfusion follow ng organ transplantation. Anti-
comprising naturally occurring nucleobases and an unmodified internucleoside linkage (e.g. at
least one modified internucleoside linkage). The modified internucleoside linkage may
comprise a phosphorothioate linkage. Other antisense compounds may, for example, comprise
20 an oligonucleotides having at least one modified sugar moiety. Still other antisense
compounds may, for example, comprise oligonucleotides having at least one modified
nucleobase.
In certain embodiments, an anti-connexin compound such as an antisense compound or

mimetic peptide may be used in combination with a second compound useful for reducing

25 tissue damage or promoting healing. The second compound, for example, may be a growth



connexi n conmpounds capabl e of binding or nodul ati ng connexi ns and gap
junctions for the 5 prevention and/or treatment of such methods and

i ndi cat i oY40 8306/134484/i ded. An anti-connexi n conpound may PeTaBRUDGIS6r ed at
various predetermned tinmes, In certain non-limting enbodi ments, a connexin
heni chann@ctoget 2 gytokine gt thedike. Switphle seadminigratipy CorpRUAAS inludpHonexagwle, n
endothelial cells. In certain non-limting enbodi nents, a connexin

heni channBGF.NGFWT3y PD&E, TEH, VEGB, %&@FM,&GFOM@F@MMMMWMI& pleshiibianéd in
epithelial cells. In certain non-limting enbodi nents, a subject may be
treat ed fsmaphoriisc Foahumbinstberd@y, suchaopimisisigioa compalkies ad thoselittel above are
non-limting enbodi nents, a subject nay be treated for a vascul ar di sorder

conpri si ngu@ghdr%@h@mrpongﬁuch an ischema may be, for exanple, a tissue
ischema, a 15 nyocardial ischema, or a cerebral ischema. In certain

non-ligting e[ﬁ@t‘ﬂgélsgﬁﬂ%ﬁ-‘m1§te§ﬁgbhrﬁﬁéonhé>&§‘ht§‘rﬂﬁ>dﬁﬁése{o“a bubjcdt, thrigstkordn, 'ta?ée? of

neur ol ogi cal functi Ischema. In cer n non-limting enbod ments, a

subj ect Ny pe aggee%af%z BlovRed AU PbeotlRRA Roaus cgm;uﬁa Dot N9 of

anel i orat Img ce egenerati on or peri pheral
nervous syste e_cause sch ema n.certain non-li t| ng
Crbodi ment s. - aMelBi i dmlgisEREE ac%a?xna CGRERATG HALEThAR e, FEie ek

anti - connexi n conpound, for exanm an antisense conmpound, mnetic peptide,

or ot her suncRrHEregttrll e Pravidedn, ﬁl‘@t B cerfain opdimriting FRROUMENS & SYBistiF ar or
coronary procedure perfornmed on a subject. In other non-limting

embodi mentreatech hy adminiswtione of an okhseunedin ¢ampopad dhetripcepablenofabindisg rie or
conpound, mnetic peptide, or other binding peptide is adm nistered 12 WO
2006/ 1844 8w dRatitg Bﬁaﬁ'ﬁhzﬁﬂ&l%ﬂonedm mongofdhd Bllowimgudaatiovascula dsazase; carooagdur e.
The anti-connexin conpound may al so be adm nistered before or after a

vascul ar fgarC @RI heafd! fRll6E UnSocatdialbiatdictioh N atBerotcddrosig) dbchkinid héaRQdisease,
enbodi ments, an anti-connexin conpound, including an antisense comnpound,

m metic p@ﬁafogﬁéglc er M gl R BeRbia g@ nledjugd rﬂ:ﬂ&ﬁh@ﬁ %]uW ;‘(Q%)lpdt@qujflt 15

hour after a vascular or coronary procedure is perforned, or exanpl e,

wthin ab ab@hé‘?&f&cfsﬁafphﬁ{onﬁlg %%&H'(ﬂ{clu%ﬁg&h&gﬂ Yo é&.cg S‘uchga qﬁ‘tﬁﬁ%ﬁ med. In

ot her enbodi nent s onnéxin s a ere n about
1 ot r ame 1one) GRS PP RBRES Wm i Pt e QT ik "es
anti - (i(SJnn?n)éhgedck?yggrchoqestrolerrh(fcl egfog % vascu ar éso%]e?se (microvascular and macrovascular),

stroke, cerebrovascular disease (cerebral ischemia), thromboses, vascular injuries resulting

from trauma (e.g. subcutaneous wounds, stent insertion, restenosis, or angioplasty), vascular

damage resulting from elevated levels of glucose (diabetes), vascular diseases of the

extremities, organ ischemia, optic neuropathies, inflammation, and rheumatoid arthritis (RA),

20  sub-chronic or chronic inflammation, epilepsy (epileptic events and lesions spread following
epileptic events), diabetic retinopathy, macular degeneration, and certain other indications
described in greater detail in Harrison’s, Principles of Internal Medicine 15™ Edition (McGraw
Hill, Inc., New York), incorporated by reference herein.

In certain other non-limiting embodiments a subject is treated by administration of an

25  anti-connexin compound that is capable of binding to or otherwise modulating a hemichannel

10



10 conpound, minetic peptide, or other binding peptide is adninistered in

connection with a heart procedure, such as heart surgery, perforned on a

patient. [WO2#6{134494 ot her enbodi ments, an anti-connexi n eompBonepo1deic! udi ng

an antisense conpound, mmetic peptide, or other binding peptide is

admi ni st efadng r owmnetthe delloniing fer exampliecd) peracatioa or dieatyent of eedema i thascul ar

or other procedure. 15 In another aspect, a pharmaceutical fornulation for

admi ni st r apina reotdofodlowingj s a resulipefp far gaemple,hiechhemimdr dtavwa; @ praveiongra

pharmaceutically acceptable carrier and an agent capable of nodulating a

connexi n Ireatmeftarfribdd odaveske whit degnadatiorcmrtiseues ifiolfoovimgadn asra, resulicdf, fos exanipds,

exanpl e, by bl ocking or aneliorating hem channel expression, formation,

acti on, _apgh@nia 8ttt Xe. 200 BRIEGPRESGR, RHlENGH HERBRANENGS Gt (e 1

shows rat spinal cord segnents 24 hours after placing into organotypic

cul ture. i o[V ' ' rved at
8 r@h?@ﬁigﬁ&ﬂ*ﬁ@g gt#glrﬁiQﬁ]&hﬁﬂ%&ﬁb@u@gmwwcnpﬂ a&ﬁg&;

the cut e e origina The connexin
specific i se t . Iy lj.tid ling or
cedorm. - 13RIBR8; THbE R SBBERRe T AR g 0 el s IR e
staining aof resin sections of control inal cord after 24 hours in
o ganot ypfe Bkt Sl e Tuth ohaon Pl ir el SR SiasndtoBe sateR o
"bl ebbi ng" evident al ong the nenbrane where hem channel s are openi ng and
al | owi ng &%tmasel yb-aeute o ichronicwpuads dor examPleePunds e Shisormes ofithg e B shows
i mrunohi st ocheni cal | abeling of connexin 43 using antibodies which bind to
t he ext r acdidhybnvay 0b pxanmigp Prevarfionddilasd vesseltic backgalloms reqovery giomelivl and t o
the cytoplasm c carboxyl tail of the protein (shown in red in Figure 3A).
The cyli0oplistbaenda;af} priewaiyion batredtmerntdf suwaneExdirchdbdicpwainds,fer {raeghle, wamdist he
Gap7M can only | abel exposed extracellular |oops of hem channels (green),
as it is 3¢ el comiehYofhdeRy &da hrieony b% Ryl g ekamsle,Cils el ggep RerepiteRalib&ionhigh are
form ng intact channels between cells. Figure 3B shows dual |abeling wth
the two  aREdRACSESrAY) fPdARbleC Hethickd bAY IS t1RTdyENin Brdef, bgwadBiNbampBSh of the
| abel appears yell ow where he two anti bodi es”col ocal'iSe i'ndicating that a
significant ] i of 1. | . gRbori ng
cells conﬁlté%ggﬁéﬁlgﬁgalﬁéﬁlgﬁsﬁgg& %ke&r?ﬁ C 031?]?&?%6??@8%%3 iaﬁ&ﬁéﬁ%glé"lg{:k{éf@?a, ti sense
ODNs prevent protein transl ation and few hem channel s. are seen.in. ireated
cords’ 15 PP segmen o Shedle AR B A p e SrieaP e dehdE e
slice froma spingl cord which had . . i .

15  ulcers, in which, by way of example, prevention of continued blood vessel die back will allow

recovery from tissue ischaemia; (8) treatment of chronic wounds, including, for example,
diabetic ulcers in which, by way of example, continued expression of connexin 43, for
example at the leading edge, prevents re-epithelialisation; (9) prevention or treatment of
perinatal ischaemia using connexin mimetic peptides, which may, for example, be delivered
20  directly to ventricles of the brain or via spinal column and/or spinal cord; (10) inhibition or
prevention of oedema following perinatal ischaemia using connexin mimetic peptides
delivered, for example, directly to ventricles of the brain or via spinal column and/or spinal
cord; (11) treatment for perinatal ischaemia using connexin mimetic peptides delivered
systemically, for example; (12) treatment for stroke or CNS ischaemia using connexin mimetic

25 peptides delivered, for example, systemically and/or directly to ventricles of the brain or via

11



been in organotypic culture for five days. The lectin binds to both
m croglial_and blood vessel endothelial cells. The capillary vessels in
this conné&?ﬁmﬁ§3gﬁécificmantisense ODN treated segnent PEEAB20G6/HNPGEICt aft er
five days (arrows). In control cords few vessels remain fully intact 20
after twoskiagjsolu af‘ii/%sRﬂ%}§°rfjh@3})@6%‘%%epll%’§‘i’%‘&t‘i‘”ﬁy (e ebispS) Mo
activated nmacrophage phenotype glial cells. Figure 5 shows sections of
spi nal cobin, ixrygus!en% eeleptifarmadctividy BllewingHschesumias. andénr (14hprgyentign o€ fesieR ushi ng
the cord, FITC tagged BSA was injected into the animal tail vein, and the
ti ssue t hepreaderoodamb fand wiectiony neith rdparfesion &blowingl organ drafsplaptation.5A)Anthe dye
has | eaked out 25 extensively fromthe blood vessels, up to 5 mmfromthe
i njury si ténnekinof@burdg capableusfebinding bromadulatihg \Woh2R6/ahd 449 functions for the
PCTI | B2006/ 001961 capillary vessel walls and disruption of the blood brain
barries. bRvidiRnaRIbEXaindhd oBREE nkiheds ADAFRNGS A Pobidept ed cord (Figure 5B)
there is very little dye that is not contained within capillaries
i ndi cating vesaghnd Bl mgkih oy AR5 Be béithRlshedh at Fhadts BrefeSiHaNS defdsP! ©
| abel i ng of shegpn%eéﬁk ?is@ﬁ%ﬁgn ?hg @ﬁegp eart veﬁ?ﬁ?c?@ mapfs 5 adj acent
to ischemc infarct .tissue 24 hours.after infarction nd, Wi thin t

fn cgrRalril SHO%F&%‘@#% de%vhotﬁh )}l I nr%xmBj}grg}%hghnebV%cﬁ\g{ybl acng

infarct. The tTssue sol ecti on oW n ooan’vessel

endothelial cells (blue),. with anti hodies to connexin 43 (red) and with
ant i bodi e SXRTESSIERSY ArmaY ﬁmeWﬁg“@%@ lgiféﬁodies recogni ze conserved
extracel lular | oop regions of the connexin proteins (not connexin isoform
specific), buln gertaimrnonHindtiag s¢mhodinqnisyedy capnexisy demechpnngl HcHEs eagtiethom
accessing their epitope in intact 10 channels). Figure 6A shows a set of

f our ilfragexpréssiomot fasmationdis dthihited fir apith¢liabeedllnf ar ct ed regi on  showi ng

| sol ection B4 | abel of capillaries (blue - top left) and connexin 43 gap
junctions in thecertaintrondmitiheembidimentnfa sofject yhashe( treavwdrfot @ Vascular éishrder Ther e
is virtually no GAP7M | abel of hem channels (top right - green). The bottom
right i ma@empdsisy 4'%fogte of the other three. The blood vessels remain intact
and there is no sign of damage to the nyocytes thenselves. In 15 Figure 6B a
region still anRerbiGBnbitiod 666, ARubBEARELbd SealdOBa vIRASAREILT C8

| abel s and nmerged 1 nmage are shown in'this 4-part panel. Mst of the vessels
are still | t. the. v el l.s..a i .SEUp hnoar. s these
ar eas hemcéﬁgﬁsﬁlﬁé Q#alﬁ)ctgfeﬁéam ?@a iag\é@h\?\n%fah&‘??ﬁcete’ rf%p%%glé’ll ’vaeglgsglg lic’/\%FIP}saf %The

| ast nel of four .inmages (Figyre 6C) is within the infarcted area itself.
Few cglgi I I‘@'PFaéglatllé‘leﬁinﬁF’ Pht eé?bgajbiﬁ?'@%t ly, followi ng extensive heni channel
expression. 20_The connexin 43 | abel is becom ng di spersed and no | onger
contai ned in it &Rl Benhméingcembodigniss i sigiesthieatech Berpioie at aisk (pflessrw
becone severely damaged. In all cases, the Gap7M antibody | abel does not
col ocal i s@eygologicalfunationhiischensid. | abel (as it does in the spinal cord),

In certain non-limiting embodiments, a subject may be treated for a vascular disorder

comprising treating or ameliorating cell death or degeneration in the central or peripheral
20 nervous system that may be caused by an ischemia.

In certain non-limiting embodiments, a subject may treated for a vascular disorder
wherein an anti-connexin compound, for example, an antisense compound, mimetic peptide, or
other binding peptide is administered in connection with a vascular or coronary procedure
performed on a subject. In other non-limiting embodiments, an anti-connexin compound, for

25  example, an antisense compound, mimetic peptide, or other binding peptide is administered
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indicating they are a different gap junction protein isoform nost likely
connexin 45, Figure 7 shows colocalisation of Isolectin B4 (green) marking
capillary ‘Xﬂaﬁ‘%ﬁﬂé‘f% 25 cells and nmyonesin anti body | aBETIBY0¢/PMEAG nmar ki ng
Mlines in the sacroneres of the nyocytes 15 WO 2006/ 134494

PCT/ | B200@pieel s@d vapaulaarori ¢prenapt progedyinyr Shgfankirconrexiie gorapounhimay alge s i s t he
sane as that shown in Figure 6C. The blood capillaries are conpletely

di sr upt ed adnbhistepedhteiforapoafier e vasnlonerepiovaty pragedige, pabeter n has been destroyed
i ndi cating nuscle cell death is occurring in parallel with vessel wall

di si ntegrati onln Téreaid Qpnilimitisg iembotimepnah aiticsandsive compbaat iincliding tahe

m ddl e image the 5 nmyonesin |abeling, and the |Iower inage is a nerger of

those t WO anfidefidelBmBosaOWIma@idIRbtidl, BPbthérRdRestbiidis biRinkeseEpitmaabsute! | i ng
conpared to total spinal cord segnent areas. A control (nedia only)

SReTET] FIZI?&J(%? o Y%Fﬂ%@%ﬁ’%?Sﬁ’%%dﬁﬂﬁ?ﬁrééfnﬁi:@ﬁ?@éé ﬁ“’é@%‘%@@%@?ﬁiﬂ?s
. . ; lpt ake exper
). anc Eahé'r‘gaﬁ%a%‘?ﬁ%erroligé%ai% %3%"35F?p'&%‘g%@ée%f@mfb%%@“tn\ﬁ%%é?‘%ﬁ?f‘lf&%w%%“r di d
' . ] ' 8 in Fi 8), T
papt i o SRBTRRIERmPEOR DS B0t BhBoYte A3t R IRPGLFUTRGIndS RE) APty

bl ocker based upon histol ogical studies, has been used at 5 different
concent r atiBisteredutsids fhese tixeliges Bs dasedgeces®@ry.ecti ve i n reduci ng oedens.
15 Figure 9 shows connexin hem channel labelling in near-termfetal sheep
brains from a Insharrioonmbodimehtef tah amtéichaexin afanagousd) nmoluding apermetineade

i schaemia (right) using an antibody recognising the extracellular |oop

regi or® ofcompaundx mimeticopeptids . or | athel Idndirgngeptidle BrAliministered ia @omesiion wihiachannel
| abel ling is observed, whereas after ischaem a there is extensive

upr egul at inesit frocdagrdl GltRRAORaf-sufgeryl ferpAnad ontxgRtiegsi on is especially high on
cell bodies 20 (horizontal arrom55 and in blood vessel endothelial cells

(vertical arroys ltcrta_{r?_ %th%ﬁje&'ho&&@ﬁ'@,x&d‘ antiBdriaGHh %ﬁlgloé}féitsgﬁqlﬁcﬁﬁghéﬁ%ﬁsehs%

connexin 43. Figure shows exanpl es of artifici I.C.Vv. infusion or

Cde i . _ . . . : , . ¢ .
S Chacn o PHPHa: Bk Piad vl Bty Rt [ RefiRu B BonfEIaP LM o
conti nued ur&ti r .i schae he vehicle (artificial CSF) infusion

25 ani mal M9 ﬁt‘iez'gcﬁ %Bg’feggﬁHHQ%ﬂvﬁﬁ@éﬁadrSf CEROEE™: cont i nuous sei zures (status
epi l epticus; an 16 WO 2006/ 134494 PCT/| B2006/ 001961 _exanple is shown in
the inSert boxIn eegsher spect.ohvpharBircatipal Sgradatiopefor jadminisiragion tp @atubjeshedance

provided, the formulation comprising a pharmaceutically acceptable carrier and an agent

capable of modulating a connexin hemichannel and subsequent connexon formation, such as,

for example, by blocking or ameliorating hemichannel expression, formation, action, and/or

activity.

20 BRIEF DESCRIPTION OF THE DRAWINGS
Figure 1 shows rat spinal cord segments 24 hours after placing into organotypic
culture. In the control cord (Figure 1A) significant swelling is observed at the cut ends (dotted

lines mark the original cuts). The connexin 43 specific antisense ODN treated segment (Figure

1B) shows little swelling or oedema.
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(bottom a nmeasure of cell swelling) maximal at 48 h. Seizures resol ved by
approximately 48 h. The peptidom netic infusion (right) changed sei zures
from cont WQaWs/184394 | ater onset of discrete, separate BeTABIGs/@MMIL S.
There was a markedly del ayed and attenuated rise in cerebral 5 inpedance.
Fi gure 11 shovEigahes2:siosspooseassielBlue staihimg of pdsircsentions eof (cbntgnl spindl cbA) after ssue
swelling and (Figure 1113) cell death in control, and with 2.5, 5 and 10M
concent r apd Bives Of org@HIBPII dulthR. ThdRsukdns @reARcIRied B@t&edaﬁﬁtammﬂr Shiébbliighi t a
decreasing trend wth increasing concentration. At 10M swelling of the

tissue iscfigduartl & H%{Ur%e%emeﬁﬂéltanﬂels%% SRAing afdd Qlld%Mnégx{?aééllu% fuke when

conpared to control. death at both front and m ddl e segnent of the
optic ner d with antisense treatnments. Figure 12 shows the
per cent agielo%#e%g\l/?g:eﬂdr;:}é’%{g control and AS-CDN treated opti c nerves (n=6 for

all ti poi nt r in.the contral e and, the

i fferince o Tk ﬁwoevallwgqaﬁ?%ﬂegﬁﬂe%eﬁln&Pf Eimin B pipe e RoHE: PBSe oo
Asterisks, jndicate stafistical 5 Si ance between.t he oups.

Fi gure 13me &%%@F‘;H“ﬁrd%‘?pdf% livfomﬂgeé %qowmg BN B HEEE AL A BE i ddl e
of control (A B, C and AS-ODN treated (D, E, F) optic nerve segnents at
2, 6 and syionlesmie casbaxyf tailiof thesetpia (shawn & fed in FignmeBAg. Bheaioplagmicanbadybi t ed
by t he connexin 43 specific AS-ODN treated group when conpared to the
control s &belalall dohnexin #8 rpeotgios red), @hdver Gapdivekan only Aebel esgrised Extehelvlang t he

nunber of dead cells per unit area in the nedial region of the nerve for the

control  fyogs AShdnlbhadnhiéa(@ebndisiitCis BRIV hifdeteld feb@abinding té decked Bérnakongr oup
initially increases, peaks at six hours and then declines (believed to

refleqp t 'w‘-ﬁ&lvlearé)%%ﬂié 1ﬁt§@i‘é‘h£‘tglefs®éﬁ¢eeﬁ' 8d1IsSFip&E 38Nhbws @ﬁeﬁ@abeh@{v}fh thetRbY
slight increase in cell death even after 24 hours in culture was noted for

??ga??e”ni et %@é&ﬂ@? 8“%?2@9}%%@‘5%%&@@28%%* ﬁ&?ﬁ%*eeﬂ%a*sf §ﬁ§” e o

ot GBI AR 0 O BB o
have Iong nts ndlca ed | ess ve sel, bre resul of . connexin
expr essi o oc egg" ‘iflrigrfe hePTPBIoR &t rﬁ@ﬁ‘iné ﬁ%ﬁeﬁé‘lﬂé‘mn nae%n 6%&?@%“ on

medi at ed byst ander effect. 5 All colors referenced herein are represented on
a gr ey- scaftisenss Qs prsventspeiaii tragsipliencand fawchomricheandly garseen inpEepred|copls

DESCRI PTI ON Practice of the present inventions may include or enploy various
converiti ofEigure 3C).

Figure 4 shows Isolectin B4 labeling of a tissue slice from a spinal cord which had
been in organotypic culture for five days. The lectin binds to both microglial and blood vessel
endothelial cells. The capillary vessels in this connexin 43 specific antisense ODN treated
segment remain intact after five days (arrows). In control cords few vessels remain fully intact

20  after two days; by five days the pedominant labeling in controls is of activated macrophage
phenotype glial cells.

Figure 5 shows sections of spinal cord tissue Smm rostral to a crush wound. Four
hours after crushing the cord, FITC tagged BSA was injected into the animal tail vein, and the
tissue then removed and sectioned. In the control cord (Figure 5A) the dye has leaked out

25  extensively from the blood vessels, up to 5 mm from the injury site, indicating rupture of blood
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t echni ques of nol ecul ar biology (including reconbinant techniques),

m cr obi ol ogy, cell 10 bi ol ogy, biochem stry, nucleic acid chemstry, and

i mrunol ogyYO&MI6dRd48¢ e within the skill of the art. Such petmpioosiensar e
explained fully in the literature, and include but are not limted to, by
way of exaeapillagy wessgl, wdlls| and udissuptiGh mﬂmmgblodd bralpobyaaierr In lbawumiexinsfé?cmcﬁﬁedi tion
(Sanbrook et at, 1989) and Ml ecul ar O oning: A Laboratory Manual, third
edition (Saatm‘eﬁsemlanﬁateﬁe@ﬁiedm%uwsm thejedb NedyVitdddyd thei i rdu BbrdingceR BN ed t 0

herein as "Sanbrook”; digonucleotide 15 Synthesis (M J. Git, ed., 1984);

Ani mal Oe'cz!xpﬂ@r'ﬂe.‘; Hxﬁfcaﬁﬂ% veksel ﬁfe%ﬁ ybeeﬁ‘i’etamé@87) Handbook  of Experl ment al

| mmrunol ogy , eds.); Gene Tr ansfer Vectors for

Mamal CeII , A t I

i nmI\/TgI Iegﬂl ar E‘lg"fogy o(v{>_£| Jrlbﬁrliﬁ%l% F lhga% tlsgﬁ]esin qfégge %I[J%P%@&e efaﬁ oeene
I th 20 P I Ml i t

P Cae. adaesgl R pie SRR 41 Iﬁﬁ%@?g w?ngel cons B e "l

eds. , 1991 The Immnoassa Handbook (D. W St ockt on Press NY,

1994); Bi éﬁ’?élﬁji withdwleriomBf qﬁf@@ng the blpog veas@ﬁm&eéﬁl ce@a (blughcwidteantibodiesds s,

1996); Methods of I nmmunol ogical Analysis (R Masseyeff, W H Al bert, and
N. A St aicoresxinedds(red) \Agd whithi antibodiSHo\@aplBg@rage)s dihe é]aIpaMt amtibbdlies1 @epnize Har | ow
and Lane (1988) Antibodies, A Laboratory Manual, Cold Spring Harbor

Publ i cat i eamervBeextéoeliulardsup relgiohoof thecbnhedine plofedBhotlddhmgin’BoBih sfeificgs: A
Laborat ory Manual Cold Spring Harbor Laboratory Press, Cold Spring Harbor,

18 WO 2006l @k HRmIHBRARAOHRI 128 deri ¥ﬁin@ér9(§ bﬁmad&@es'slﬁg'tﬁé'irf%ﬁbﬁe\’mrlﬁfﬁr red to

herein as Harl ow and Lane), Beéaucage e eds Current Protocols in

E;?g\igp A%hﬂ, g@r o) oco(%/A gl?dc;)!‘;r} gl g%fr?ﬁ&cﬁ%g?s f&%‘@%%%&uﬁ F fljﬁ’th%%%%t f and
Further deuBRPERRGtnaT bR RS B Ll PR s %;&{;gﬂ%g%@f ’

nonllmtln% speci fic enbodi ments, certain terns, used in the _context of the
descri bi ndf et ey P6 YRPRESS dowere 6 hrediniTBex Srigkelyd GARIMI abd oft he
follow ng terns have the foll ow ng neani ngs when used herein and in the
appended dkmichwmneF{topaightr geeenhatheshoomaightinfiage ésla betgsvefdhe ethadhieer®e 10 in
the specification shall have their art-recognized neaning. Am no acids used
i n conpoumtted pressels dedaihentactrandehere ipapsigl@f damazeptocthe inysytesathetaselves. In
genetical ly encoded am no acids, naturally occurring non-genetically encoded

ani no 13¢i P$urObB aTYRSN 8l SwAEAR bACEIS%r tBAE hflrcPRALEVENTRE siPthfee ¢beRNY  Of
t he above can be utilized in the conpounds. The foll ow ng abbreviations may

be used hgp@ifirde imhdteard QhdviMn s AEREE ﬁaﬁal Mbst of the vessels are still intact but the

vessel walls are disrupted in areas. In these areas hemichannel label colocalises with the
ruptured vessel walls. The last panel of four images (Figure 6C) is within the infarcted area
itself. Few capillaries remain intact apparently following extensive hemichannel expression.
20  The connexin 43 label is becoming dispersed and no longer contained in intercalated discs
indicating that the myocytes have now become severely damaged. In all cases, the Gap7M
antibody label does not colocalise with the connexin 43 label (as it does in the spinal cord),
indicating they are a different gap junction protein isoform, most likely connexin 45.
Figure 7 shows colocalisation of Isolectin B4 (green) marking capillary endothelial

25  cells and myomesin antibody labeling (red) marking M lines in the sacromeres of the myocytes
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15 encoded ami no acids (and residues thereof): alanine (Ala, A); arginine
(Arg, R); asparagine (Asn, N); aspartic acid (Asp, D); cyteine (Cys, O;

glycine (dy, G; glutamc acid (Qu, E); glutamine (An, Q; histidine

(H's, H; weebwusiwe (I1e, 1); leucine (Leu, L); lysine pkyg

met hi onine (Met, M; phenyl al anine (Phe, F); proline (Pro, ?20@%0#?6% Ser,

S); thr eorH Q‘Pinfa-lmm hour aﬁérrlyo%rﬁf&h%w(rggl&l is We sa&ﬁ%?ﬁth‘ﬁxoévﬁﬂ Figllde: 6Caﬂeva| ine
(val, V). Certain commonly encountered am no acids that are not

Prvent fﬁL“ﬁ?ﬁr?%Pﬁﬂ?jﬁ’ﬁ%%E‘%ﬁ‘E@*% FpRF ol FA >‘°§ e %E““"*ﬂ?’% B e
acr . ( Dor Bee e %“‘ﬁfb%%?w.rausa@"ﬁer ERAE S (GRtfod Rl SeBLOGHT vl o

(Aib); s- am nohexan0| c acid (Aha); S-am novaleric aC| d Ava()1 met h gI yci ne
(MeQly); OHinegraien2Bhq éepnimage;ip the Panck shays; e Tsaleginy By thiinddlp impgpaghe

t-butyl glycine (t-BuG; N-nethylisoleucine 19 WO 2006/ 134494

PCT/ | Béoomwmzsalabeléneeambt)le logteeimagg isaaneiger OPHgye twoy cl ohexyl al ani ne (Cha);
norleucine (Nle, J); 2-naphthylalanine (2-Nal); 4-chlorophenylal ani ne
(Phe(4-d)); 2nghrm8csbbws1ylbat gnph eepfd3bre{ng -tho ))f;rca}tagﬁzlsmhing remphrad #m iated
(Phe(3-F)); 4-fluorophenyl al anine (Phe(4-F)); penicillamne (Pen);

1,2, 3, 4- t gpinalhooet dpafRALAES, IANEonToL Ghdiaxyli)Csegmbnt, §ebir@nts treated with peptides

beta. 2-thi enyl al anine (Thi); 5 nethionine sulfoxide (MO ; honvoarginine

(hArg); N+ASEINSRPTY: E@-N@?:S) %n@SRﬁT]ﬁ@"I‘FﬁQHEQWD‘N@@%QWﬁQﬁQ)ere shown
2, 3-di am nobutyric acid p-am nophenyl al'anine (Phe(pNH2)); N-methyl

A D Eﬁﬁ%h@éé& 08 G IR GRLAr R sk ésg?né‘é"n np{v@‘?f a’

I has ,
garmm Do Eaﬁﬁﬁg%f%ﬁc%g PR Rkl Qgﬁagﬁwﬁg@&mgw fe acia
and sar codihaet Mgk raBishirels p&L«i‘wréﬁ%%&EgﬁrTyw&r% e
i nvention can have ag of the foregoing anmino acids in the L- or D

conf i gur atSREAEKJIFIRAFEQt e NQi3§, nerptids d eBigrieb®d ahspetior blockendapedi wponhe art ,
whet her currently or in the future. 15 Amino acids that are substitutable
for each aisedogicpbtadias, hys beeaiuskl atiStdifferers conck@ratiohsg dedswest of whick hvassest. As
known to one of skill in the art, am no acids can be placed into different
cl asses depmétik MgreMidifPsddesta.upon the chem cal and physical properties of the
am no acid side chain. For exanple, some am no acids are generally

consi dgred 0 Ripuby ISR dohfex® hAHA e WM AEALR1AA ot dheLSoriheaGRRS | der ed
to be hydrophobi'c or nonpolar amno acids. Polar 20 amno acids 1Include

ani no aci qf, hauhRg @8 dhe 241P5AG B miY S5 QR SombAR GhAhNRANE ARERY) ar

recognising the extracellular loop regions of connexin proteins. In the control brain, no

connexin hemichannel labelling is observed, whereas after ischaemia there is extensive

upregulation of hemichannels. Hemichannel expression is especially high on cell bodies

20  (horizontal arrows) and in blood vessel endothelial cells (vertical arrows). The major connexin
upregulated after ischaemia is connexin 43.

Figure 10 shows examples of artificial CSF i.c.v. infusion or peptide infusion starting

90 min after a 30 min episode of cerebral ischaemia in near-term fetal sheep. The infusion in

these animals was continued until 72 h after ischaemia. The vehicle (artificial CSF) infusion

25 animal (left) shows delayed onset of severe, continuous seizures (status epilepticus; an
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am no acids include am no acids having aromatic or hydrophobi c side chains.
Nonpol ar am no acids may be further subdivided to include, anong others,

al i phat i cW&AA@1HEMds. The definitions of the classes @GfCEIB0G/AB6HS as
used herein are as follows: "Nonpolar Amno Acid" refers to an amino acid
havi ng a exardple ¢shshiowntilnéte insrtibos tap)y)édlow2dbbps ppigiessivd i io abrtipdl,impddancei s not
polar and that is generally repelled by aqueous solution. 20 WO 2006/ 134494
PCT/ 1112Q0éitdaf) kcksurExa o] asellig) grriial apdd ly. Senund esolved by ppppbtimariyi4so0 aci ds
include Ala, lie, Leu, Met, Trp, Tyr and Val. Exanples of non-genetically

encoded npnRebastiddMimQicmtidin (Aght)Y SfinkedBiedures TR Bshtinkbi8 - to 2k BiseCofAM NO
Acid" refers to a nonpolar amno acid having a side chain 5 containing at
| east oney:d. L ng.: i - - 1.G ). The
ar ot | 0 S T B LR SR e
al kyl ,. al.ken Ic al kynyl, hydroxyl, sulfonyl, nitro and am no groups, as
wel | ég 6Pﬁg%§F‘Exanples of genetically encoded aromatic am no acids

i ncl ude phenyl _al ani ne, tyrosi ne and tryptophan. Comonly . encount ered

non- genet i cal F%%ﬁ&gﬂwSQPWFHOGSW6¥°&8P NS teyee ﬁﬁ\ﬁ AR |sv§m%?ndz 10
napht hyl al ani ne, p-2-thienyl al ani ne, 3-benzothiazol-2-yl-al anine, 1,2,3,4-
t et r ahy dr@iggesqglliBn sell deatls ircegniyel ywnd avithi-4 5 apd AR eoppravtrptions pfjcamnexin 43

2-fl uorophenyl al ani ne, 3- fl uorophenyl al ani ne and 4-fl uorophenyl al ani ne.

" Al i phat i spechiic AS-GIoNdBothglasmstdaroexhibion petrasing tiembwith iintréraing mgne@ntsadioor at ed or
unsat urated strai ght chain, branched or cyclic hydrocarbon side chain.
Exanpl es Af 10g8neiveltial loy thetzsienic eelintedadsi galiptd 6h post Beatmentdand biebédat Mha, Leu,
Val and Ile. Exanpl es of non-encoded aliphatic am no acids include N e.

" Pol afg Aya oBfmbsted iCEGHR. (CR112RK 4k BHAIFdnCariTthid@leatifed JY iR pfic HEME iChai n
that is charged or uncharged at physiological pH and that has a bond in

whi ch thediﬂﬂfiJhec? itﬁh@ggésg%am%g{gr ed in comon by two atons is held nore

cl osely by one o ar amino acids 20 are generally hydrophilic,
meani ng that the ve an am no acid _havjng.a side chaj i.S ttracted
by aquaous. solf e 12 el sie bee e e LR R sutt il e oP e alas
i ncl ude asparagi ne, ,cysteine | ytam ne, lysine and serine. Exanpl es of
non- genet 184S |G~ Fg dlleime 8Piats): Rilsien s RrARIngRn e PN HESUC HBRIRS st ei ne,
N-acetyl |ysine and methionine sulfoxide. "Acidic Amino Acid" refers to a
hydr ophi | diferanrienpsteistiep!bysignifigant as plidEme peinis ipvestigated eAstorisks indjcatestatiptieal 7.
Acidic amno acids typically have negatively charged side chains at 21
15  significance between the two groups.
Figure 13: (Top panel) Propidium iodide staining of dead cells in the middle of control
(A, B, C) and AS-ODN treated (D, E, F) 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 (Lower panel). Line graph
20  showing 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 (believed to reflect tissue oedema leaving fewer cells per unit

area). Only a very slight increase in cell death even after 24 hours in culture was noted for AS-

ODN treated tissue, Asterisks indicate statistical significance between treatments.
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WO 2006/ 134494 PCT/ 1 B2006/ 001961 physi ol ogi cal pH due to | oss of a hydrogen
i on. | es of genetically encoded acidic amno acids include aspartic
acid (asp WOYI344Md glutamic acid (glutamate). "Basic Animm2éwiodiostefers to
a hydrophilic amino acid having a side chain pK value of greater than 7.
Basi ¢ ami no aigise 14 phaysi heantbdood vesssl segmerit yengthain genfrod (gteeng hed ¢rmerntind3s

physi ol ogi cal pH due to association with hydroniumion. Exanpl es of

genet i cal dpycifnamnidede hested optid nervacbis). iAnalluihee poigis nhaentisénss itredtedinetves

hi stidine. Exanples of non-genetically encoded basic am no acids include

or ni t hi Nepave Johgl SFMBRP iAREE RsPedsth] blealtddirAad BabYultYdfi donfdkinl exgtéhsion,

honoar gi ni ne. "loni zable Am no Acid" refers to an amno acid that can be
charged afreRmbhyHi fﬂla @&hﬁﬁ*hemilcﬂaﬁ'eis ém gaepma&{ ﬁe&l%&‘%@:ﬁh%ﬂe&c' ude acidic
and basic am no”acids, for exanple, D aspaitic acid glutam c acid,

D- i stq 01 e, AL DlcRGencDshokeh B e eV Y 510 QL Heb g el 2par 1 ¢

aci d, I~ gl utam ¢ aci rnin ysi ne or
L- ornlthl A% wi |l be appreciated by those having skill in the art, the
above cl |“f1'1 JEMSHs are not absolute. Several amino acids exhibit nore
t han one characteristic propertﬂ/ and can therefore 15 be included in nore
than one category. For exanpl e DERMFDDESCREIINGt h a nonpol ar aromatic ring
and a pol ar hydroxyl group. Thus, tyr05| ne has several characteristics that
coul d be desdriches 0£sth¢1mm9marnverammayc inghvde pusl employoxeeioes conviertionalhpol ar
ring is domnant and so tyrosine is generally considered to be nonpol ar.

Si m | ar | ytechniqued df trhaeculay bielogy (afsludingoretanimandi teehinfque®), Imicdobiglegy, callst ei ne
al so has nonpol ar character. Thus, while not strictly classified as a 20
hydr ophobbiclogy, bivehdeistay, naclkiddcihemisiri a8 imuAcléSN 6AichQySvRhingheckill b used
to confer hydrophobicity or nonpolarity to a peptide. In some enbodi nents,

pol ar am iMea@Csih t1&RRREREAsGhikY fﬁlﬁﬂnﬁf&ﬁ&%ré AMEREIL& but 'ai@:‘%io’slﬁrﬁxtedc t@r
exanpl e, arginine, asparagine, aspartic acid, cysteine, glutamc acid

0 o ol e B o LB B DD BISUEE,
13150 L0 ) S0 IR LA R e a2 21

hydr oxyl ysi ne, WﬁSIne or ornithine. npl es of polar or nonpol ar am no
aci d resi Qe 20H), oanlyrad pdividually rqﬁ%s'redde heyedpy as e§%mkap@< Aliganyeésotidey) i ne,
| euci ne, nethionine, isoleucine, phenylal anine, ypt ophan, tyrosine 5 and

the | i1ke. Synthesis (Mohrieat, ad.c 98duhvinmal CﬂbCuﬂ&@e (R»ds@reﬁim@@dndggl)haﬁm@wl‘ect or

nodul ate t he
of Experimental Immunology (D. M. Weir & C. C. Blackwell, eds.); Gene Transfer Vectors

for Mammalian Cells (J. M. Miller & M. P. Calos, eds., 1987); Current Protocols in Molecular
Biology (F. M. Ausubel et al., eds., 1987, including supplements through 2001); PCR: The
Polymerase Chain Reaction, (Mullis et al., eds., 1994); Current Protocols in Immunology (J. E.
20  Coligan et al., eds., 1991); The Immunoassay Handbook (D. Wild, ed., Stockton Press NY,
1994); Bioconjugate Techniques (Greg T. Hermanson, ed., Academic Press, 1996); Methods
of Immunological Analysis (R. Masseyeff, W. H. Albert, and N. A. Staines, eds., Weinheim:
VCH Verlags gesellschaft mbH, 1993), Harlow and Lane (1988) Antibodies, A Laboratory
Manual, Cold Spring Harbor Publications, New York, and Harlow and Lane (1999) Using

25  Antibodies: A Laboratory Manual Cold Spring Harbor Laboratory Press, Cold Spring Harbor,
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activity, expression or formation of a connexin, a connexin hem channel
(connexon), or a gap junction. Anti-connexin conpounds include w thout

li mitatioWORMP4/Bdéde conpounds (e.g. antisense pol ynuclrayvisdes)oisant i bodi es
and binding fragments thereof, and peptides and 10 pol ypeptides which

i ncl ude "YWépjaintlynandeindividualhydrefariedgo ihereinpasptiarthes and' Parte),slBeavenge etrpb edsis”
include different types of nolecules that act to inhibit gene expression,
t r ansl at i @wrenpProfagols tin Nogleic Aeididhengsttyhloae Wikst& Sats, Ing., Megybnk,208@eend i C
targeting of nRNAs for therapeutic applications. Antisense conpounds
include aAgrawaIN&R, BdWcols FHONLMSclevtideitid Aeilsps, SYNhesio ARG BRupSticy Humana

anti sense oligonucleotides are a preferred 15 form of anti sense conpound,
the presepibssigy e Rike,0@psehends ot her ol i gomeric antisense compounds,
including but not limted to oligonucleotide mnetics. The anti sense

conpo dslge"klgﬁ&%cor dance with this invention preferably conprise from about
8 to abou nucl eobases (i.e. fromabout 8 to about 50 |inked

[
nucl eosi des) . rti.cyl arly.preferred. antisens anpound are anti.sense

o1 gonuc eot  dsgire Bt ittty G LhEMPT i SR8 LafIF RR T e B aRiAEE L
about 20 30 npucl eopases. Antisense conpounds include_ribozynes, external

gui de seciPefiEie cpkqadnents, Ceraim tremy Bief d te cantexy) 9F Phreleseribingdhe inpestion gesyset
catalytic RNAs or catalytic oligonucleotides which hybridize to the target
nucl ei ¢ alorth dfndesprderlitatndeotheryvissx trecfgBowing termehayg te fpﬁ@vméneanings when
phosphor ot hi oat e ol i godeoxynucl eotides (S-ODNs). Antisense conpounds thus

i ncl ude, dsed hexiarmpt & tht hppamdgdoclaimac Teose-terais thdb asent defimed b&bwr kbergtieny

nol ecul es such as, for exanple, chemcally nodified antisense 23 WO

2006/ 184 4194hd¥pddifi B37I0H HalBid Obtheir it rgogifedynidabiapucl ei ¢ acids (U | Ns), nbozynes
and si RNAs (Scherer, L. J. and Rossi, J. J. Nature Biotechnol. 21:

1457- 1465 ( 200@)ino ABidl : - i cor |
(20Q3ino ABHdS SEISH ORIPBEHIS FrovidRY lﬁfe?gﬁg)‘i)le%{gﬁs and Rx%?é%?s? g\arf‘@é SCU es

such as, for exanple, peptide nucleic acids raasc . an
Corey, D : i 1.S: 41, Qﬂ(gi( 0 : i .
phosphor o g}ﬁa ﬁ%@g@%@ééﬁ%ﬁéf 2 ﬁl‘ﬁ“%g\?é ;é?l & %ﬁﬁ?%ga%flﬁﬂ?%%% ,or
DNAzynmes (Schubert, S. e t, cleic Aci Re 3 5982- 5992 03).
Chakr abor%ypt?‘e%c. aming aggﬁebf’@a]i'a%l.\ﬁfp?mme.rs #f?@?’ .°§ t,h,e %R‘?e )7 e(‘%%é%% ﬁ’%g%\nt oro,
S. W and Joyce, Proc, Nall Acad. Sci. USA 94, 4262-4266 (1997), and
t he recen‘“th‘}POﬁ'écgelﬁ?e’g“mgmgéhﬁleﬁ‘ﬂ"t‘%éﬂaylﬁe Esr"rﬁthreﬁhgq’é]%ﬁ% g(seaétt%@x P. et
al., Proc. Natl. Acad. Sci. USA 100, 8264-8269 E 2003). 10 The term
" ant | $enswceded paneeacids @ residues eieghiu elaaive i(las Ahaarginge 478, Fanaspareginpound
activity and include, but are not |limted to, sequences conplenentary or
parti al | y(AsooN)laspretit @vid/ (Asp, DY eytesqeolilys,ng); glyciné (GlyeGgnghitemict apidafG RN,
sequence. Antisense sequences

glutamine (Gln, Q); histidine (His, H); isoleucine (Ile, I); leucine (Leu, L); lysine (Lys, K);

methionine (Met, M); phenylalanine (Phe, F); proline (Pro, P); serine (Ser, S); threonine (Thr,

T); tryptophan (Trp, W); tyrosine (Tyr, Y); and valine (Val, V).

20 Certain commonly encountered amino acids that are not genetically encoded and that

can be present in the compounds of the invention include, but are not limited to, B-alanine (b-

Ala) and other omega-amino acids such as 3-aminopropionic acid (Dap), 2,3~diaminopropionic

acid (Dpr, Z), 4-aminobutyric acid and so forth; a-aminoisobutyric acid (Aib); e-

aminohexanoic acid (Aha); §-aminovaleric acid (Ava); methylglycine (MeGly); ornithine

25  (Orn); citrulline (Cit); t-butylalanine (t-BuA); t-butylglycine (t-BuG); N-methylisoleucine
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t hus i nclude, for exanple, include nucleic acid sequences that bind to nmRNA
or portions thereof to block transcription of nRNA by ribosones. Antisense
met hods aM® HYeeeHa y wel | 15 known in the art. See, forrEMmEIcA19GCT
publication W94/12633, and N el sen et at, Science 254:1497 (1991);

A i gonuc| =) ghernyiglycireaPbgjueslohsxyialanne €hh); Apaucine INlec ) -mdplitlyyldtanine
Eckstein, IRL Press at Oxford University Press (1991); Antisense Research
and Appl i @avdlpns4-chldRPBenylaR@iner e he(4AQ); s enrfleorspiguglaiaaime t o(PhBASR)) t ar get s
may or may not also result in non- specific binding to non-target sequences.

Ant i senseflgrspremtasming t(PheB F)Tek-flubRphéilalade NQPHECL BN GihRilAMMeS (RE)] | C

bi nding to non-target sequences are preferred. As used herein, "nessenger

RNA" i ncl _ s S ¢ s nfL,grmairon t I: 0L ot @+.H. usi ng
the thr eep’lﬂg’? ttgghégggy?%@lggg%%ggﬁgl sgagss F{:ligét e%tﬁ'?%gﬁggflgrg? g|g de(%isj’equences

whi ch .5 - d i . th '\ upt | at. i , dth
e en s O Bkhifing sHANA"IMIGE Adauind Ihater (RLCBOP| BLRE TA9VGD: 280 the

d .St t L2 2006/.1344 PCT/ 1B200Q6/.001961 i | tid
o he LR acid o SPAR: e A RO nodh: (Ao BT apRrep L G

wholly or _in part to any of these sequences. In general, nucleic acids

(i ncl udi n&help ubtragshyl gelive (MeValy homosysteireg(heys) pRekepzofhdazol-2yl-ganing, v ng
2' -deoxy sugars and, generally, T rather than U bases) or "RNA-like" (i.e.,
havi ng  5(BztAlhyB)y; osegd| hoproserine(hSHr}, i. edldditiopal smina dcidgoplegaddnienplatest inelnde han T
bases). Nucleic acid helices can adopt nore than one type of structure, nost
commonl y phoephésermnd B-phogphsthrebhine,s behosphagrosiné)at , hydrogyerdinal , gamma-

ol i gonucl eoti des which have B-formlike structure are "DNA-1i ke" and those
whi chihavertyxlgitainbickigpsirlcweldy b@atdidfdindolNee- tdrbexy lid &cid, Stafihe, GomBth@ramiR] V"
generally refers to the natural binding of polynucleotides by 10 base

pairing, %Qz{e.béﬁéillﬂh&ywé}ﬁﬁec}lﬁﬁc{pﬁﬁﬁl%g%ﬁe,SﬁahtsaféBQné. FP%%G@SI H5t€arE ORGIiph QPG FOr

exanple, th seguence -G T" binds to the conplenentary sequence "T-C A".

Compl erTent akih e BSLYGER, HRSH 0815 S LEARIR IR AR, 1Y, Bpe P el

such that only so he "nucl el c aci conplete",

such that tatal .conpl enentarity exj st t ween t he sipgl t randed
ol 6cul e OB R PEED IR A AR oEy FHET AELROVL ) BF e Aol EEW es has
significant, 15 effects on the efficiency and strength of the hybridization
bet ween t Maffhefiyrs: i di zabl " and "conpi enentary" are terns that are used to
indicate a sufficient degree of conplenentarity such that binding,
pref etabl y st animolsridslthatars atfsiittabletfor eacle atherygenerallyangsidewithinesimitas classss f or
exanpl e, occurs between the DNA or RNA target and the oligonucleotide. It is
under st oocr subtlatsesanA o kngamtecoreaifiskid! inekelam aimiixe add0enderdcednind differano it s
target nucleic acid sequence to

classes depending primarily upon the chemical and physical properties of the amino acid side

chain. For example, some amino acids are generally considered to be hydrophilic or polar

amino acids and others are considered to be hydrophobic or nonpolar amino acids. Polar

20  amino acids include amino acids having acidic, basic or hydrophilic side chains and nonpolar

amino acids include amino acids having aromatic or hydrophobic side chains. Nonpolar amino

acids may be further subdivided to include, among others, aliphatic amino acids. The

definitions of the classes of amino acids as used herein are as follows:

“Nonpolar Amino Acid” refers to an amino acid having a side chain that is uncharged

25  at physiological pH, that is not polar and that is generally repelled by aqueous solution.
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20 be hybridi zable, and it is also understood that the binding my be
target-specific, or may bind to other non-target nolecules so |long as the
non- speci W@ 2M6AH4AYy does not significantly or undesirabCyiBlovaociodihe

t herapeutic or other objective. An oligonucleotide is used to interfere
with the masmples éfigendtically @fcoddddiydapigsbic diihe@anidsand¢lodeclaske, ded, dda, Trp, Tyr
dinmunition of activity, and it 1is preferred that there is a sufficient
degree of ag@WaI. EERRHRE ot Yorl-geneti@ilgl eRBeSiRpblhr £niab adils WoNAOt-BAA PCIMnAg Of

t he oligonucleotide to non-target sequences under conditions in which 25 WO
2006/ 134494, PCT/ 1 B2006/ 001961 specific binding is desired, i.e., under
physi ol ogi cal conditions in the case of in vivo assays or therapeutic
treatment or, iJdfiCARIOIAd® Kkt Go 35 5B Bar UHIGD RN AndihONS b ifthch the
assays are con lct eq. sol ute conpl enment rlﬁy I'S not req red.
Polynugleotides th

] fi.ci . | i f
vt ma e fendiRig' 4 Jash e (7€ hiyine, f pinp T ag e it et By P

physi ol ogi cal conditions, are geperally preferred. A "disorder” is any

Bondi ¢ i on AFIBRIC GBRHPCTBY i Ethar Rk R AUOSOHR! Aroivay bt & B e@?ﬁéfgsi tion
of the invention, including those described or clainmed herein. This includes
chroni ¢ arékyaduliyerazyl étnllawlg nigio agifl s@inoesoupp @b el agothers.s Bxqmnlesif gepictieally
conditions that predispose the nmanmal to the disorder in question. 10 As
used her eiengodtd atvnetit "amief asids inolude phenylatmnine ctyasiefand drypophamaGominonly
including hunmans, donmestic and farm animals, and zoo, sports, or pet

ani mal s, <sHedunfeddagsgedeticatlys endddéds ,aroridliee pmindi gSids Gasede ghenylglyvineprsf erred
subject is a human. "Targeting" an oligonucleotide to a chosen nucleic acid
t ar getjocanapfthydalitihd, i St ePg-2AKieE2sine] NE PrIOSASShidR-20RAlRMind th 1 deifying a
nucl ei ¢ aci d sequence whose function is to 15 be nodul ated. This may be,

for _examlig..guGeld e 98B0kl ARNAIRORALOIMANE, SRRk MRAIAuERDT £SSI On

i s associa a parficu I Séase s e targeting ‘process may

al so inclyde determnati of sjte.or sites within the nucleic acid
sequence ffﬁﬁorqpﬂglygaﬁqnwﬁag?gléxp{oageny’aﬁﬁngyacti on to occur such that the desired
effect, i.e., inhipition of protein expression,  nodylation of activity,
etc., will resuliPheticcaming dciot redrs &0 Gr NYPPIES 2iRfe 24d JHVing et Siipiaed, 020

anti sense conpounds_gg.g,, ol i gonucl eoti des) are chosen which are

suf fi ci entun§atuspted)stegight shajn, deamsyrlig hydroeprhanesideshejas Examples ofigomsticallyz e
sufficiently and with an adequate or otherwi se desired specificity, to give
a desilsed eacuded iatiphatit rantihe agide dwehtdei Alacheu, dfpl andritpet Examplesude nonieiceded aci d
nol ecul es encodi ng one or nore connexins. The targeting process nmay al so

i ncl ude déipletioiamirol aofdls @fcile Nid.e or sites for the antisense interaction to
occur such that the desired effect 25 will result. A preferred intragenic

site, for exanpipgiar iAnihbAdRNHeRRs BNE BYRSsHHiEhPcidl R flgad 588 chain that is

e

charged or uncharged at physiological pH and that has a bond in which the pair of electrons

shared in common by two atoms is held more closely by one of the atoms. Polar afnino acids

20  are generally hydrophilic, meaning that they have an amino acid having a side chain that is

attracted by aqueous solution. Examples of genetically encoded polar amino acids include

asparagine, cysteine, glutamine, lysine and serine. Examples of non-genetically encoded polar
amino acids include citrulline, homocysteine, N-acety! lysine and methionine sulfoxide.

“Acidic Amino Acid” refers to a hydrophilic amino acid having a side chain pK value

25 of less than 7. Acidic amino acids typically have negatively charged side chains at
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26 WO 2006/ 134494 PCT/ 1 B2006/ 001961 initiation or term nation codon of the
open readi“gg franme %CRF) of the gene. The translation initiation codon is
typically transcri bed nRNA nol ecul es; 5'-ATG PRTABA906/001961
correspondrng DINA nDIecuIe and, may al referred to as t UG codon, "'
the " st ar PhYSIRER PR dug fodo Slserﬁe;hxérasqn iQny mp{eAOﬁr%?raély eEﬂoHaﬂerr CHBPE a
translation initiation codon 5 havi the RNA sequence 5'-GJG 5'-UUG or
-CUG,  afeidsinclpdgaspagtic MﬂB(aé}??dta@a tamigagidglatamaedwn to function in vivo.
Thus, the ternms "translation initiation codon” and "start codon" can
enconpass nmany “BerdbAmdmgded’t efers tovehydropbiligremine adidh havieg asidashaiwpKoeliei n each
instance is typically nethionine (in eukaryotes) or fornylnethionine (in
pr okar yot e8)greatet tha 7al Basik reminmo iacid$ hgpicatly Halhatpositively ywhhiged aidd ¢habkaatyoti c
genes may have two or nore alternative 10 start codons, any one of which may

be prefer gRysicddioal PHi duezs hsdopiatibn MtE hgdropiim dh! IEXamRs o ganetiBalytdncsdear cel |
type or tissue, or under a particular set of condltlons The term

"ol i gonucheat if8, abiBChHU8S arBiink! ygrmrd ol dﬂral }sm flR LA Qboded

nucl eosi de nononers consisting o natura y occur g ases, sugars and

i ntersuga Kk ) e [ [ C udes
ol i gormr o 870 RS AEREhoeuldd SRR 24 da%@n?ﬁrrﬁ%%?%&ﬂb%g%‘arﬁﬁ RRgg
portions éhereof whi ch functlon simlarly. Such nodi fied or substltuted
ol i gonucl S8PPYEL Sy e of t en preferred over native fornms because of
properties such as, for exanpl enhanced cel | ul ar uptake, increased
stability in thongabsdmigo érld mferSé%ebemneaméﬁwaF@éw changerb et ahpyielpgigal A
nunber of nucl eoti de and nucl eosi de nodifications have been shown to nake
t he oll0gomll|Saoch iagizablaemingrcisly indusy agidis and baripamiav ecidyborexamplesp-agpartz0 t o
nucl ease di gestion than the native oligodeoxynucl eotide (ODN). Nucl ease
resi st ancecids D-glotamicnediy, pedsidined Deyrginine,ubdysineg mhydyeniysinep Dratsithind, tik
cellular extracts or isolated nuclease solutions and neasuring the extent

of intact aglatt@QBIAC] -BRitdntle adi€TEigtidME, O¥@Inidd, IBysineSLBYdryxyB)ine @€1.-ornithine.
el ectrophoresis. Aigonucl eotides, which have been nodified to enhance their

nucl ease  resi 3533E 6. aﬁﬁéha‘fééﬂw ﬂé@se'h@{/ QEKlfl%th@ ahoﬂﬂg%ovte'cﬁ?mﬁ&ﬁ LRt T ed

ol i gonucl eoti des. A numnber of 25 nodi |cat| ons have al so been shown to

Lncrease. b 0gl 004l LAk g ol ok RS SRR Bl AT HRAGN 134494

PCT/ | B200 an ol onuc arget is
tinely det d T
| oSt v PETReGdR Y Biore Bhm S ReRty R sBn §.rf'rf”9\rra?r R apolrr%ﬁ%rtﬁt ure at

whi ch the oI i gonucl eotr de and tarﬂrﬁt% di ssoci ate. Di ssociatjon my
detect ed T8BRE AopME BTN APy . Thrse s her sp¥seal Tohpragteristigs é‘arrépulf*ms

affinity of the oligonucleotide has
described as nonpolar, aromatic and polar. However, the nonpolar ring is dominant and so

tyrosine is generally considered to be nonpolar. Similarly, in addition to being able to form

disulfide linkages, cysteine also has nonpolar character. Thus, while not strictly classified as a

20  hydrophobic or nonpolar amino acid, in many instances cysteine can be used to confer
hydrophobicity or nonpolarity to a peptide.

In some embodiments, polar amino acids contemplated by the present invention

include, for example, arginine, asparagine, aspartic acid, cysteine, glutamic acid, glutamirie,

histidine, homocysteine, lysine, hydroxylysine, ornithine, serine, threonine, and structurally
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5 for the target. In sone cases, oligonucleotide nodifications which enhance
target-binding affinity are also able to enhance nucl ease resistance. A
"pol ynucl &0 2¢e/134#8hns a plurality of nucleotides. Thus, pChvEB20686/608961

"nucl eoti de sequence” or "nucleic acid" or "polynucl eotide" or

"ol i goncutabaitd zhetho acids.” bl ogouidodiprent the polad ethinali$ an &ngrableaemanhatidswhab yner of
nucl eoti des or the sequence of these 10 nucl eoti des. These phrases al so
refer to bighime adphific afid oghataniiceacidl histidifie) Bydrexybysing] lpsind) ocbnitiiiny, be

si ngl e-stranded or doubl e-stranded and may represent the sense or the

anti sense st r apghmpldsoffiRiri ofl Quofiidr&infin 6did rdskNEY that cdrObeaiiliZelindidk efopr
RNA-1i ke material. A polynucl eotide that encodes a connexin, a connexin

fragnent, X§ 43 i aclkud DOl i LDQ.t he
mat dr e 1 oF e FRORE iy e mel i i R e e e o and
speci e vgnh%nh%athereof); the mature formof the connexin found in nature
and addi t F&har 0di ng sequence, for exanple, a |eader or signal sequence or
a proprotein equence .(and natur al occuring and ecji.es variants

hor ooty et neAbIonRR RorERBihG e de CBPRYS B AERSY A A B! ¢,
introns or non-codi ng sequence 5 and/or 3' of the codin sequence for the
mat ur e f oRPHVLY, expressien proioymationiofa comigna, 3 PRIy hemichanng] ¥onyfor@argap mat ur e
20 form(s) of the connexin found in nature; and, as noted, variants of the
mat ur e f ofuncgn. oAntifrennexin penpoundsoimlgde nvithawtulireitatiph uantisenso perepdundse feedddi ng
pol ynucl eoti de" and the |ike enconpass pol ynucl eotides that have only a
codi ng seguiistnse palynualedibdes), eahtibodiese 2nd birdingg fregrhento therenf) amd peptidss vealll as
pol ynucl eoti des that includes other nucleotides such as additional coding

and/ oryo n?ﬂ?ﬁ@dhéﬂwﬁ@ﬂﬂﬂﬂ@@%ept?&ﬂ%t?@%ﬂ113&40‘%” PpliiésB2006/ 001961 I n the
e

context o i nvention, nessenger RNA includes not only the information to

encode a proteé | ¥ I I Lated
 bonuct cot  dos uATSh SOPBRuE” RELUEUIRIaDRRE EmERPRe: thl ot S typicpat
5' -untran regqi t fis i " i ¢n and
i ont oxatorva i Bflon ol Gl Ml AR AL nkRl B scapindEopboit Mol
formul at ed J,n, accordance .wth.the presept invention that are.tar whol |y
or i par (AT HES SOHEEHE! srputFBrdonaciity qaBpudthc el s dHke DY
i nformational ribonucleotides. The oligonucl eoti de,. naX t herefore be
speci f i calcPropds fng ansignse RNAncomnopngdss W iifsrantisenss oligonyqleptides are a pedirsd, a
translation initiation codon region, a 5 cap region, an intron/exon
j unct ilén, foodehantisenge coropeind, the tpresens|ianenton eampreheady othercoliiomerie gitésanser
sequences in the 5 - or 3" -untranslated region. A 10 mnority of genes have
a transl atcompounds, tinchidimgbwt edolimited/iondigbine leBlilfe mangtien CEheSintisSka conipoundsdG or
5'-CUG and 5 -AUA, 5'-ACG and 5'-CUG have been shown to function in vivo.

in accordance with this invention preferably comprise from about 8 to about 50 nucleobases

(i.e. from about 8 to about 50 linked nucleosides). Particularly preferred antisense compounds

are antisense oligonucleotides, even more preferably those comprising from about 12 to about

20 30 nucleobases. Antisense compounds include ribozymes, external guide sequence (EGS)

oligonucleotides (oligozymes), and other short catalytic RNAs or catalytic oligonucleotides

which hybridize to the target nucleic acid and modulate its expression. They also include
phosphorothioate oligodeoxynucleotides (S-ODNSs).

Antisense compounds thus include, for example, the major nucleic-acid based gene-

25 silencing molecules such as, for example, chemically modified antisense
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Thus, the terns "translation initiation codon" and "start codon" can
enconpass nmany codon sequences, even though the initiator amno acid in
each i nst AH@@00643449pi cal |y met hi onine (in eukaryotes) orpCtaBawyé/emddi oni ne
(prokaryotes). It is also known in the art that eukaryotic and 15

pr okar yot bligogerxysiboraiglelvaacist (W Ny, riorenel and siRi¥ Ay éScherer, L. doahdRgssiahyl. one of
which may be preferentially utilized for translation initiationin a

parti cul aiased Biote ol Ox1: 14551465 @00 Ndatisehse gumifounds rasy sled inolud€ atidertse ons. | n
the context of the invention, "start codon” and "translation initiation

codon” refRlechles sieR as,08PEkaRIPIS Pébms nhéléit acite (PSR (BRadthVD. AlardCdré@Ds
transl ation of an nRNA nol ecule transcribed froma gene encodi hg connexi n,

regardl esg %ciocthprﬁisﬁf AHeR6£US10 &@g%gn g%bliﬁ(g ?@d&ﬁhor&&iarﬁ?a@% ?—Peagrﬂﬁl‘f\@., by the art

that a trarslation term nation codon a gene may have

ST e ealaden 9 Ml R S 0
Start ol S AU RO 204 1197t 8L on i al o codop ol o

to about 50 contiguous nucleotides 25 in either direction (i.e., 5 or 3")
from a trarkioxes &h Fi Rroci Metf deade driotS4 34i4363-8gvor 99D, andheresentiydeveiapedhp
2006/ 134494 PCT/ 1 B2006/ 001961 target region. Simlarly, the terns "stop
codon r egiSeend-rautated tilasnsdlnictaar RAAS (FaxtésoR. eodorProe. githmitad.efcerUs4o 1@0, porti on
of such an nRNA or gene that enconpasses from about 25 to about 50

cont i guous26¥+82690068s in either direction (i.e., 5 or 3) froma
translation term nation codon. This region is a preferred target region.
The opgn readi Mgk fefrR MBnt{sERE sedience§ OG0 Il RBIE IS des WNifd arltRertsB @¥RpduRdt he art
to refer to the region between the translation initiation codon and the
transl ati gp:fer m L cQdo | ] regy i r

ef fecti ve%‘f‘;‘% %&éir]q%érlg ’er@gd&?apgte?l lm?fee%?tghSQF%F%eC&?R%pQ%n%?a%ﬁ%? ed
region (S UT n i h rt refer to e_portion of an NA in the
5% r et CORPPRERSD oo drbffi et Bl o kPR Tkt R efion s ng
nucl eoti des hetween the 5 cap site and.tfhe tranglatiqn injtiation,10 codon
of an nR uérm@'\é&r g%rp?i‘l‘?ﬂ‘ip}?g "Wﬁ'@?é’é‘?lielfeascl FFqP?fE’ebgﬁE%ﬁﬁcfotrﬂ 4 o pOrionss| at ed
region (3 UTR), known in the art to refer to the portion of an nRNA in the
3" di r ect ithseof fobloekhBanserintien oA mBVA by rikpseres- o Antisaenmethods are ganerally MigHi ng
nucl eoti des between the translation termnation codon and 3' end of an nMRNA
or corlbes foowi inghaart | Sest fod example, PR pyblicationT We)9371263%) pndNiedsen aRNASciomer i ses
an N7-net hyl at ed guanosi ne residue joined to the 5 -nost residue 15 of the
MRNA vi a a5&14% (1991 phOsguhatleotides lnad eAnaldpaess' A dapcticalgApproadh, aiditedRINA F.S
considered to include the 5 cap structure itself as well as the first 50

{lucl e?t | dgRkashh,ARENreds Gt Dreore RiversR§ PRess (199P); AR@sRARe RBardh 38d RepikatisRf er red
arget region.

(1993, CRC Press. Antisense sequences to chosen targets may or may not also result in non-

specific binding to non-target sequences. Antisense sequences with minimal, no, or

20  nondetectable non-specific binding to non-target sequences are preferred.
As used herein, “messenger RNA” includes not only the sequence information to
encode a protein using the three letter genetic code, but also associated ribonucleotide
sequences which form the 5'-untranslated region, the 3'-untranslated region, and the 5' cap

region, as well as ribonucleotide sequences that form various secondary structures.
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Al t hough sonme eukaryotic nMRNA transcripts are directly translated, nmany
contain one or nore regions, known as "intron." which are excised froma
pre- MRNA Waad98@t34p#4 to yield 20 one or nore mature nRNRCTAB0GHIBENI Ng (and
therefore transl ated) regions are known as "exons" and are spliced together
t o f or m aOtignmuclaotinles meRN& foequlsted en andRINlanep with ehisi inesmfion iwhich, are xaogetedkon or

i ntron-exon junctions, may al so be preferred target regions, and are

parti cul awhollyus &f pdrt torang bf theseiseusncehier e aberrant splicing is inplicated in
di sease, or where an overproduction of a particular nmRNA splice product is

implicated in Iﬂig&m?nuc&meﬁoﬁ@mncruuﬁﬂg@mgr&ﬁcliebtmé&)i RAShLUSCcriRI ke BN ANKEMENt S OF
del etions are al'so preferred targets. Targeting particular 30 WO

20001134453 BT SEONPORATER, A0S RIS CSp ey o =

be prefer a Introns‘can als ve,
and t hgref,qr referred.. target region [.,antis e c unds argeted,
For exampf dvaioRige Bl ettty [T fahir TR TRMERT LT o

i nclude naturally occurring apd synthetic 5 chem cal , conpounds, that K nmay
have substeRMEPRHTGYS fiaR oas e 8f STt JOSLRMIMNCDE o and Bt BPPrd of
protein regions which they mmc. For connexins these may mmc, for

exanpl e, ek inganersb oligenugleotides yehichrhayp Boermrtjke Srictis A 'D?ﬁ%lﬂvedmii fhose
connexon- connexon docking and cell-cell channel formation. Peptide anal ogs
wi t h pr opwhich bavedirfirmgliiestruguteaos ®N-likthe tenpl ate peptide may be non- 10
peptide drugs. "Peptide mnetics" or "peptidom netics,” which include

pepti de- based Theaemotconplemzhian” igatkdligtecsry editha asupepindidg obpepniclectideobynds
(Fauchere, J. Adv. Drug Res. 15: 29 (1986); Veber and Freidinger; TINS; 392
(1985)0 apdle ?éﬁﬁﬂ% f@ﬁe)@ﬁngle]undéﬂa&rm@]@é‘s'ajt aa@tempbra&fle trAGiohs. ﬁﬂ@x@bic{lllé!- the Tr ends
Bi ot echnol . Jun;12(6): 213-6 (1994); Kieber-Emons T, et al.; rr Opin

Bi ot echnole,, fHigin &84 "oin‘&?éﬁtﬁi@c&ﬁﬁ%%mar? ?eﬁhig%é “ATRb| S %ﬂkn@ﬁ ggfv}'e%t urall'y

15 simlar to therapeutic y use pep may be us to p uce an
equi val enf_ or._en e Al 1L O Pl L c ef . n L1y,
papt 1 don st T APRGEE el e ARR e Galbr BSRR N G iindor GEh SRR MY

pol ypeptide, (i.e.,. a polypeptide that has a hiol ogical or. pharmacol ogical
Pt on 6 1t a5 piotst B et <) e B art e a B e PESRER Ficae
optionally replaced by a |inkage selected fromthe group consisting of, for
exanpl e, noleowes  Theppatee of eqpplementarity befwegn-tyqleiq agid mplerules das yignifieantip- |
-CH(OH)CH2-, and -CH2SO . The mnetic can be either entirely conposed of
nat ur af aefifests cacthel sfficiencinamd sieength of therhybridjzasion betwaen themaciHybridizable"iagd a
chinmeric nol ecule of partly natural peptide ami no acids and partly

non- nat ur &onmpieaientisy”odre tanis nimt acd oked td hdicienehifficieraniegles of canplemeataritny
anount of natural am no acid conservative

such that binding, preferably stable binding sufficient to carry out an intended action, for
example, occurs between the DNA or RNA target and the oligonucleotide. It is understood
that an.oligonucleotide need not be 100% complementary to its target nucleic acid sequence to
20  be hybridizable, and it is also understood that the binding may be target-specific, or may bind
to other non-target molecules so long as the non-specific binding does not significantly or
undesirably thwart the therapeutic or other objective. An oligonucleotide is used to interfere
with the normal function of the target molecule to cause a loss or dimunition of activity, and it

is preferred that there is a sufficient degree of complementarity to avoid non-specific or

25 unwanted binding of the oligonucleotide to non-target sequences under conditions in which

25



substitutions as long as such substitutions also do not substantially alter
mmetic activity. For 25 exanple, a mnetic conposition is wthin the scope
of the i nVeQR006A344P4it is capable of down- 31 WO 2006/ 138d94B2006/001961

PCT/ 1 B2006/ 001961 regul ati ng bi ol ogical actions or activities of connexin
pr ot ei ns epecifiorbiretirgnis desned¥.caginddraphysielagiend cenditiome iretheicasy af e vide edstysgr of
connexons to form gap-junction-nediated cell-cell conmunication, or

pr event i nthetdpeutizpeainiegt oo mthx cass of ia vérpasys, uhder cenditiang tiophizh thetassayhare
extracellular mllieu. Peptidom netics, mmetic peptides, and connexin

nmodul at i ngorfaetkd.d AbsSlul NeaPpRARataF YOS QoflRgeikddD ERblFiue ot ttha MV TRifficent
m metic peptides, and connexin nodul ating peptides set forth herein, as

well as t ' ‘ : B b
devel oped!a&%ﬁgﬁtgner 'tég%gggsi lle% Eﬁ\;lfligseal ?lﬁlglg%ggﬁ%agﬁ%ncoﬁ%gg%%aﬁpcﬁ’ojgﬁ%’t%
conprigin [ re .ingredients. T er.ms "nodul ator” and

" nodul gti gﬂ%'qu%{:%ﬂﬁg%gﬁag%f@\%%y%rg§§rgega511¥§?ehféer' éli ninits various forns, is
intended to engoppass .,jnhibition ip whole, or i art of .the expression or
action or actifht OBE’Y a‘sca8ﬁﬁ89£ﬂ9n %ﬂ%ﬁoﬂg&ﬁ?@&pg ff?ﬁé‘iﬂﬁf&ew olggile L 1 es
ant agoni sts of , connexi,n functiqn_or expression, antisense nmol ecul es,

ri bozymes COMPesHioBxoInHe devenien, ingledingpiose Aesciibrdcoretitimgd dieredfnd hisHsludsy

nmet hods, etc., and others. 15 The phrase "percent (% identity" refers to

t he per ceshwupis and aadgdieordess of dibdasasinojuding these petholagicdrepaditiensithaipredigposer nor e
sequences. Percent identity can be determ ned electronically using any

sui t abl e slefhamnd to therdiserderin questionkew se, "simlarity" between two sequences
(or one or nore portions of either or both of them is determ ned by

conparigng the aeaenteref “s®fR"SREIE RS eny Onitab CRMSIEEISSUA eiHEnal2fhcluding
"Pharmaceutical ly acceptabl e” conpounds and ot her ingredients of a

COMpOSi t I QRm@As, dérRestit bt f2Rh anibidls, £24308)sBorts205RE rifbls, Sibh MEdbgs, HorsE EARI €Nt ,

are those that are suitable for "admnistrati'on to a recipient thereof. In

general, UAgHUALILN 9keii pRRLSE Sufdh RBRalyer of two or more indivi dua

am no aci er “or not naturafly occurring) linked via peptide bonds,

as occur when the 25 carhoxyl carbon atom of the carboxylig acid,group
bonded o the alERETEAABARERTickiBin R gnon NPl IR An e SR 001061
acid (or amno acid residue) beconmes caqval ently hound to the am no nitrogen
at om of t PEOceHn ke PEceRspaydisaiBavithoidentidying Haucldapnidseaysncs whash Hedion isiki no
acid. These peptide bond

15 be modulated. This may be, for example, a cellular gene (or mRNA made from the gene)

D,

whose expression is associated with a particular disease state. The targeting process may also
include determination of a site or sites within the nucleic acid sequence for the oligonucleotide
interaction to occur such that the desired effect, ie., inhibition of protein expression,
modulation of activity, efc., will result. Once a target site or sites have been identified,
20 antisense compounds (e.g., oligonucleotides) are chosen which are sufficiently or desirably
complementary to the target, i.e., hybridize sufficiently and with an adequate or otherwise
desired specificity, to give a desired activity. In the present invention, targets include nucleic
acid molecules encoding one or more connexins. The targeting process may also include
determination of a site or sites for the antisense interaction to occur such that the desired effect

25  will result. A preferred intragenic site, for example, is the region encompassing the translation
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| i nkages, and the atons conprising them (i.e., alpha-carbon atons, carboxyl
carbon atons (and their substituent oxygen atons), and am no nitrogen atons
(and t hei WQa¥8f3448€nt 5 hydrogen atons)) formthe "pol ypepuBmes/saesdbone" of
the protein. In addition, as used herein, the term"protein" is understood
t o i ncl udiitiatien peterminatinsl saden of the opemgadipgfiamel ORI vtehgengs The trestatiormy be
used interchangeably herein). Simlarly, protein fragnents, anal ogs,

deri vat i vindtjatiomrnbdomaris appisallyr £-AWG Ge trapfosibed dnRVA hmotEcwlen 5 AiGtiriths, " and
shall be deened to be a "protein” unless otherw se indicated. The term

" f ragnment corspandingDNANmMbREE)S ahd may pdsbypfeptd de ad ChecAPGi oy’ f thewstat han al |
of the am no acid residues of the protein. A "domain" of a proteinis also
a fragmentedoandr BRMATES efartt d¥BodM AGnia&Hitd of @eicedUase @frahdifidAriRkiaiidh &dben
required to confer activity or function. The term"stringent conditions"

refersst Ohgg%{humﬁ SEQ%B egggcgyg;h ggkﬂgbddr%@bb@ RELWREA, RACHMR SLuEes:

Stri ngent rtions ¢ y salt céncentratiron, the concentration

15 of organi g sol.vent (fal. exanpl f m d tenperature.. and . .q r
conditi onga‘ﬁ’gﬁcfm ﬂ’r‘?&'\ﬂﬁo %ﬁ]%{l%ne a"??": e@"?’ﬁ%%%@%%ﬂatbog ‘?‘@%‘a"s"‘ei%“ b%g'dr Eet%‘gci ng
t he concentrajion of salt, increasing the cpncentration of organic

Sol vent s. CRUOBE SBYSRBIENS iR LIPSy SYeR IRYEREE PJSHTr HaR ph h cach
tenperature. For exanple, stringent salt concentration will ordiparily be
| ess t han ingignes is tgicalkyynetaicning (i cpkaryeies) ror Soravimsthioning (i prefasyaieshbityis| ess
t han about 500 mM NaCl and 50 mM 20 trisodiumci-trate, and nost preferably
| ess t hanalkbbsuwi2iCherivtt KrCbukaryti@ Bndyvbkaryatio genenmayihavatven orlroare sltgrhatiyency
hybri di zati on can be obtained in the absence of organic solvent, for
exanplle, &anrredomeany\bid ef Whigh nedyrbengreeytidilybutilided &iri teanslatioh ingtiacibi &i ned in
the presence of an organic solvent (for exanple, at |east about 35%

f or mani de parfiBighr doll @fpelofissMe, 3t uhRAS barBblMttset 0TOSAdIRINERM de) . Stringent
tenperature conditions will ordinarily include tenperatures of at 25 | east

about 30C, nor Lef.elk » | out: ' t abl y of at
| east about 3 e\?\lt)&gloo / %ﬁ%g%ﬁécfﬁ‘?%&fag%/ %g%%%% Oﬁg’gl.yﬁl\%gr%/f%%ﬁéggg?t(?{onal

et or gent Mot AL SRR, R bafelt PG <FRPS WA nB” s Rlerer

detergent, TOr éxanple e inc on or
excl usi on of carri.er are welJ known. to thqs killed in the art.
Vari ous. | &Fekone) liskaeehgolsy e oligRi RIS HEP B eBRHRIEPRES: HeBeDES| ous
conditions as needed, and are within the skill in the 5 art. Stringent

hybr i df zatpaprisingnenncnagnallihegeuming gngsemgiss preoatiany theserdi whigh SuncHomsimilade fr om
about 5C to about 20C or 25C below the nmelting tenperature (Tn) of the
target se§uedrmedifiecher subgiitedoligontrlentides arpoftangueteyedeovarnative figyne reqauseraft y t o
the target. As used herein, the nelting tenperature is the tenperature at
whi ch a pompbkries ouch a$, foraxhmplesénhanved celinlae iystble:, meredsed stability in the presence of

nucleases, or enhanced target affinity. A number of nucleotide and nucleoside modifications

have been shown to make the oligonucleotide into which they are incorporated more resistant

20  to nuclease digestion than the native oligodeoxynucleotide (ODN). Nuclease resistance is

routinely measured by incubating oligonucleotides with cellular extracts or isolated nuclease

solutions and measuring the extent of intact oligonucleotide remaining over time, usually by

gel electrophoresis. Oligonucleotides, which have been modified to enhance their nuclease

resistance, can survive intact for a longer time than unmodified oligonucleotides. A number of

25 modifications have also been shown to increase binding (affinity) of the oligonucleotide to its
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nol ecul es becones hal f-di ssociated into single strands. Methods for
calculating the Tin of 10 nucleic acids are well known in the art (see, for
exanpl e, Be0gens/14d4 Ki mel, Met hods In Enzynol ogy, Vol . pdbaB2068/60des1TO

Mol ecul ar C oni ng Techni ques, San Diego (1987): Academ c Press, Inc. and
Sanbr ook eirgeat Affifityecfidnasligbhoniéotide (dk9833rgetAs kavioelx tdeteymiutady et exampied biEd. |
Vols. 1-3, Cold Spring Harbor Laboratory). As indicated by standard

r ef er encegeadiring $he'Ine (Bekingrat@p@ituich &f B oliotncldttide/eget Palrl Widhdisbie t he
equation: Tm= 81.5 + 0.41(% G + 15 C), when a nucleic acid is in aqueous

sol ution almpbrabdraGVhicE B8R JighmRIBHT &d tﬁE@lgﬁs_%matanﬁissa@ma,ma'yQéadeEel:ﬁe@t ive
Filter Hybridization”™ in NucCleic Acid Hybridization (1985)). "The nelting

tenper at u%fegﬁ§phﬁto%ﬁc:‘ég¥. é@@g@géﬁhé 'ﬂ% &1? gfyatre} e %ﬂ{nﬁc& of Tt}{ei Jﬁ%ﬁrg.{%:{)ﬂde ha

hybri di za I's a y various ctors such”as the and nature

( DNA, base c osition) of.the prqgbe d.natur.e of, the target. ( DNA
R, base TEOG S d ol dBtesy OSSRy SroeBRSdiRoHch SOt ahBRlnE T ke
and the co entraLsi on, of galts and other conponents (for exanple for
exanpl e, HKEY gied 8ﬁg16t‘b?n B@éwgléasﬁfesfs&“ﬁeam de, dextran sulfate,

pol yethyl ene glycol). The effects of these factors are well known and are
di scussed i n sfapglyucleciide’} asarssa iphirelip ofmucleetisies.f drhus,etha dgyms, “neelegiide ok,
supra, and Ausubel, supra. Typically, stringent hybridization conditions
are salt copeme? r atri offsudldss adidn aboufpolynGclddtilegti un i Goligongydeatide’l y cabout
0.01 to 1.0 Msodium25 ion at pH 7.0 to 8.3, and tenperatures at |east
about 30C“pligodedxoinicldotiodresl] fefferrto axtarapdpdlymkp of QucleAid¥¥Oor2(he GEquiAetSs these
PCT/ 1 B2006/ 001961 50 nucl eotides) and at | east about 60C for |ong probes

(for eyampli@eotideLatifhe bhrasks Ao rofElONAIRRNA H6gdho@Tor ShihbitO&MHin GARAI t i ons
may al so be achieved wth the addition of destabilizing agents such as

f or mam de,..,l LGt -sttx%H%%r I : pr esent

i nventi onfna?%ee\é\%gllggguc gg%? eqemay eag&g%?%ﬁﬁgg?net?ﬁsgg%mﬁ?%ﬂmﬂi % 1zés to

t he 5 connexi n,mRNA. un nditi . i ] hi gh, stringency such as
Aol e AR g, =L 0=y

0. 03M sodi"UFs oride om about 50 to about 60
degrees centigrade. The term"t Iaera euti.cally effective anount" neans the
amount of the SUPEREIEOtS B0 GRIPIPT R EONRFAI ARONRSN JagADE %8 & CPUSIR@EaNtt o
exanpl e, a biological or nmedical response of a tissue, system aninmal or
hunan t hatincluges g pghmnuclecside epeadings theppatyrer foza of dhe ponngin dpandain; nggre (and

medi cal doctor, or other clinician. "Treatnent"” refers to both therapeutic

t r eat rént namrhllp rcoplring centli speades yariente rtherecd); threemstureeform T dbe conmexie ddundf in
treatment include those already with the disorder as well as those in which
t he di sor aeturd aad additienap celigydequbnce] fier ekaripie, ad eadeosr signelf seqisenteora propebdteinc aci d
nol ecul e anplification, replication, and/or

sequence (and naturally occuring and species variants thereof); either of the foregoing and non-
coding sequences (for example, introns or non-coding sequence 5' and/or 3' of the coding
sequence for the mature form(s) of the polypeptide found in nature); fragments of the mature
20  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-encoding polynucleotide” and the like encompass
polynucleotides that have only a coding sequence for a desired connexin, fragment, or variant,

as well as polynucleotides that includes other nucleotides such as additional coding and/or

non-coding sequences.
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15 expression vehicle in the formof a plasm d, phage, viral, or other
system (be it naturally occurring or synthetic) for the delivery of nucleic
acids to d0PMWoMBPL t he pl asm d, phage, or virus nmay bectasmwbdd@igd: W th
bacterial, yeast, invertebrate, and/or mammalian host cells. The vector nmay
remai n i ndepehdtnatcombxthnfshe ingértiogemessengeDRMAcinclndes niohvelythe mfarmatidmofoe or i n
part wth the genomic DNA. The vector will generally but need not contain
al | necessedy aghratein ubing e the ddtef Genbtic Eadachiut alsa hssbeiatadyibbiasleotidek whidh i s
conpatible with. An "expression vector"” is a vector capable of directing

the expr gs®i #feghh IQOWRAO IRAPeHoRPIMR SLidabAsted rBEIbn, BB RInGranstated region,
pol ynucl eoti de encodi ng a bi ndi ng domain fusion protein, under appropriate

condi t1 008 51ASpAEAGH bRESUIEIEEL junkhh HERTBeSIIDITAGY ofRth BRARIeeGhSS, | nol ude

pol ynucl eot | ogue of sequence 1 h connexin

S s Lt e S
PCT/ 1 B2006/ 001961  90%. 95% 97% % i ,
for bxanmpeioopia bamitspfiass dgvell s e formp el i eoider Mgl buE o o

.Se

nor e
contiguous nucl eotides (of the honol ogous sequence). Honpl ogy nmay be
cal cul at eepybHsere rbeapRecifisalio dybridizagls with a fgpscaRBOR iwtigtios SI{V\I\BSGHP&C kage
provi des the BESTFI T program which can be used to cal cul ate honology 5 (for
exanpl e uwsesation initigtichedodon tegivot @ P'rmgp yegiddesringax/exin janctiohueodisigsequenats,
Research 12, p387 395 (1984)). The PILEUP and BLAST al gorithns can be used
t 0 cal culaatranshatisiteprgination tddor regigh sespgeseesin( thy (3i-cl I'-ynteamsihiediregictef Aul t
settings), for exanple as described in Altschul S. F. ; J Ml Evol 36:
290- 30 (didSHy of AbAcs HAW a transldtionGhitidfion: codd havibiOthe Z4PA sét?ﬁn&eosﬂ((}lﬁ%(@'

[

Software for perform ng BLAST anal yses is publicly available thr ougmh t he

Nat i onal 1§66t 0oiG, 1 B-AUACMACeOind SIQUEHrDBech Nhbin ) Wilthiof GPVivon! m
nih. gov/L). This algorithminvolves first 1dentifying high scoring
sequence -pai r Ldent i fying. t b Q h Wi y. ,sequence
that eit h@?é,ﬁt%%ﬁegh%ﬂ%dg{a?xﬁ% l@%ﬁé c%%@i tq ﬁ%egti\l/%%% £ %?{ %@ﬁ%‘p%sgﬁ%&ém when
aligned with a word of the same length in a database sequence, T is

Fef orr ed SPRHERSES; YA RGP IR HIBEPT ARPLAUL Bt ek ARG PP P DS BRdionie Gy
supra). These initial neighborhood word hits act as seeds 15 for (initiating
sear ches aukaryqtes oHimaylmetitioning (epkaryates). Fhis alte kaown insthe ar they eukaietic al bot h
directions al ong each sequence for as far as the cunul ative alignnent score
can b¥ i rmeekasotid geneEmayntsive two pPomoteatemative stirt sodons.cayrondiof edichanayabee hal t ed
when: the cumul ative alignnent score falls off by the quantity X fromits
maxi mum goétferentdadlywailived for tensdation| iaitiatien Bicopatigdascellaypez er tisso¢, dvelnder,a due t o
the accunul ati on of one or nore negative-scoring residue alignnents; or 20

thg )e<nd YartRulah €dt FRAHANER. | B theashed. of theinBbAon, atgoEddohmaparediehess W T
an

initiation codon” refer to the codon or codons that are used in vivo to initiate translation of an
mRNA molecule transcribed from a gene encoding connexin, regardless of the sequence(s) of
20  such codons. It is also known in the art that a translation termination codon (or “stop codon”)
of a gene may have one of three sequences, i.e., 5-UAA, 5-UAG and 5'-UGA (the
corresponding DNA sequences are 5'-TAA, 5-TAG and 5'-TGA, respectively). The terms
“start codon region,” “AUG region” and “translation initiation codon region” refer to a portion
of such an mRNA or gene that encompasses from about 25 to about 50 contiguous nucleotides

25  in either direction (i.e., 5' or 3} from a translation initiation codon. This region is a preferred
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determ ne the sensitivity and speed of the alignnment. The BLAST program uses
as defaults a word length (W of 11, the BLOSUVG2 scoring matrix (see

Heni kof f M@ 2088AB3484f Proc. Natl. Acad. Sci. USA 89: 109¢TABHO&1961992))
alignnments (B) of 50, expectation (E) of 10, M5, N=4, and a conparison of
bot h st r amde. region, WSIRILRY, 1id44é8rs FOY ¢odad OO 286 1'trankletioBli¢kfilnatiby coddnhm
perfornms a statistical analysis of the simlarity between tw sequences; see

e.g., Karbgigh aefr t 4 sttt of¥uble an HRINA o thafSiicompHefes Fbm Bfb(B2H16bof(t1993) .
One neasure of simlarity provided by t BLAST al gorithmis the snall est

sum pr obafy édnh%uoﬁE’ nuéPtddes \Ml'emker Rﬁx%&!t!dile@ea@ bingh %‘iﬂ ANrafflatidCteRhmaRi |1ty by

whi ch a match etween two nucleotide 5 or am no” acid sequences woul d occur

by Chance Tlﬂé(?ﬁ({n is A prRfefed trdes :rﬁi%l (ﬁonlsdedo?ér??jeadﬁl rﬁa%r(dlﬁg%PQEJ?i g

sequence | est un1pro b y I'n onparl on of i r'st “sequence
is | th bou : f, b bI I
RCH g oAU hIB B o SRR B o

sequence typically differs fromthe rel eyvant sequence b | east r 10 by
no rore twé a5 ol trpnslations ternppations coday, af?erae r?ﬂj%tw%%s mayhe F r%éﬁ? be
substitutions, deletions or insertions). These nutations be neasured
across arsffeeiivelyneOthergirefiamed taeget reginnelinghide ghej 3 unteanaleied megion 6&%&1}1 knavmg

honol ogy. The honol ogous sequence typically hybridizes selectively to the
ori gi nal isdiguenioaefat toathé partibn sf gminRiNAaintthey 5'alirestn Heomk tredranslationSeitietddn ve
hybri di zation is typically achi eved using conditions of nmediumto high

st ringencysddfy aqd etiuseinelafihg nOclbsiides betivedn tiblsocapdsiteadnd 1Be GaNdIstdei ibifatgdnt r at e at
from about 50 degrees C to about 60 degrees C). However, such hybridization

nay bg CaJpor?Qf QP&RN‘)QS{ c&ﬁ%’goﬁﬁin@%&l@ohd@@@ﬁkﬂe' RS aﬂ@mm' hﬁ‘trafn@lﬁte@rréglz&ls ee
Sanbrook et al., Mol ecular oni ng: A Laboratory Mnual

exanpl e, (3“[}3@&91&0% 'nr{fifgxlﬁ% réfexr “ ng&‘?mn Sk %HiI@A‘ifPEﬁjé §"&?ﬂ%§tb<1nnﬁ$ 0.2 X

SSC at r ees ower ency is require sult e conditions
i ncl ude 2 SSC

for  the dERPRUR SBNTESE SHONCE qs s Behie' pedlROe %E%vg Pl Ui tabl e

cells. The term"gene product’ refers to an RNA nol ecul e transcrlged froma

gene, or Emipion sedan apd 3o prbeftn BENARE cgussporting pugiestidasad the geet HESRNA. 37
WO 2006/ 134494 PCT/ | B2006/ 001961 The term "reconbi nant” refers to a
pol ynucl ewpiofan BRMNAexnprises oy Nomedlatesleguanosine residue joined to the 5'-most residue

15 ofthe mRNA via a 5'-§' triphosphate linkage. The 5' cap region of an mRNA is considered to
include the 5' cap structure itself as well as the first 50 nucleotides adjacent to the cap. The 5'
cap region may also be a preferred target region.

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

20  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,
le, 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

25  junctions due to rearrangements or deletions are also preferred targets. Targeting particular
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mani pul ated in vitro (for exanple, "reconbinant pol ynucl eotide"), to nethods
of using reconbinant polynucl eotides to produce gene products in cells or
ot her bi oMRWAM3IHEYESt ens, or to a pol ypeptide ("reconbi PEIIB2Psa0EI6D" )
encoded.by a reconbi nant pol ynuclt eotide. Thus, a 5 "reconbi nant”

pol ynucl esbidé alermhtifelp esgliesdthRNAbynayt alsonkst brsterred. dt babuasd beencound that
structure. In reference to its nethod of production, the process refers to
use of r eiapois canatso e elffectiveamiddhertfoehprefgtred; tarfa regianipt atisémsy obnipougdhunman
intervention in the nucl eotide sequence, typically selection or production.

Al ternat i pigeted, fof exampled® TNRQL pRLUAREAL | de made by generating a sequence
conprising a fusi on of two or nore fragnents that are not naturally

conti guous to ﬁﬁ efst{a%ﬁnm&{au $nd f‘&im&?éa'imhﬁe nRuPY SoSurIBE EndWYnthetic

transform ng cells mn h any non-naturally occurrlng vector I's énconpassed,
as areg po [ c r &S &l fic

oli gonsucl %a%{n%%!a C%%n glgnsdg %gp n!lafi'l 'ﬂ?X/ ?g&iﬁﬂg@gnbl n\zg%?e' L%r(ll)l{;tgral %dwé&gne
expressed fro r econbi nant, eotid 'r econbi hant host . |" is a
cel |t hat REEREHRS © R drEo SoPVE SIS Hob SPRGRPRCRS malgrgH.
expression vector, or a cell that has othermnse been mani pul at ed by

r ecombi nafitamplee dhtiexitass! iy l%-‘f &5 SPROSIE. pAEXiBT invebved elgtconm@nz,cem?é%} n gene
famly is diverse, with 20 identified nmenbers in the sequenced human
genorme. [JiMCR'elg@ndce&lmvH@hmelgfemaﬁpnoducts conbine to formgap junctions with
different properties, including pore conductance, size selectivity, charge
selectivity, \Reptidegmald@s gith progerticopmlogoeso thasdofthetemphle mpatidargayseapart i es,
and are expressed in different tissues, and at different tines of

devel pRITEpEpLiBE dAMS] ngpebnaeaﬁmdﬁwceﬁs‘p@ndérﬂmisﬁe@’ntwﬂmﬂ ohlddr FeptiéOBaIEXi NS ar e
nost conmonly named according to their nolecular weights, e.g. Cx26 is the

connexi n gidoRhdy, aé iRfidsQuch RinSpepad $a°sé%ﬂc&zﬁboﬁﬁ’dkf(‘lf§ﬁ&9re“@eﬁd{;omﬁg<Ré} genes

fromdifferent species are corrpared hunman 36 i's honol ogous to

zebraf i Shl?ﬁ%il%@ft\}"e% ﬁdan'&eﬁr?ldfﬁ f‘ﬁ\fse%’i G(g?éeﬁar{dsﬁ\%gog zb9 wpdersigoq. t hat

reference I cular conn xin I's7a spe0|es varlants

26 0 20003440 Sl 0SBk NGRS B b R R G

means not only human connexin 43 but to t he anal ogous connexin |n each ot her
speci es, ﬂlo Q?ﬁl’ Opin Riatecknsl. Avge B(Hi €540 9ABKPeptiamineaticy thet arectraeieelly o a

non- human "connexin 43" is a reference to the connexin 43 anal og or variant
in thdf sgmileew.tharhpesticdllyrusefubpaptides Hay bxf ened he produce” dnozquivalbonerecohancd®@” is a
reference to the relevant analog or variant of human connexin 43 in horse
even if i thefpasicrmtprbghyiacic 48id rGdnelly, speptidingiieticsCoapaudtaally identical or
similar to a paradigm polypeptide (i.e., a polypeptide that has a biological or pharmacological
function or activity), but can also have one or more peptide linkages optionally replaced by a
linkage selected from the group consisting of, for example, -CH2NH-, -CH2S-, -CH2-CH2-, -
20 CH=CH- (cis and trans), -COCH2-, -CH(OH)CH2-, and -CH2SO-. The mimetic caﬁ be either
entirely composed of natural amino acids, or non-natural analogues of amino acids, or, is a
chimeric molecule of partly natural peptide amino acids and partly non-natural analogs of
amino acids. The mimetic can also comprise any amount of natural amino acid conservative

substitutions as long as such substitutions also do not substantially alter mimetic activity. For

25  example, a mimetic composition is within the scope of the invention if it is capable of down-
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Compounds descri bed herein are useful for aneliorating, treating, or
preventing a variety of disorders and conditions, including but not limted
to cardi oVH3W6A34494 nf | ammat ory, 10 neurol ogi cal, and vaBCDABOOG@Rgk1t i ONS,
as well as wound treatnment. The conpounds are also wuseful in pharnaceutical
conposi t i mpgatingdbiplogicainartions on adtivitles rof dionrek indpreieins soragpdngxoos; edelr @3, for

i ncludi ng, for exanple, surgeries, grafting procedures, and organ or tissue
t r anspl anéxampleerprevientingptief dockiig obrepmieras thedam pesjunetdanimedisted calbadll e of
nodul ating or affecting the transport of nolecules into and out of cells
(e.g. bl ogdtirehi@tion, it freventig) theToHeging @bhndikOnsafdt éxpoheXden clppROHTo Uhels

descri bed herein nodul ate cellular comunication (e.g. cell to cell).

Certain agiyacela@P AR P@&E@Hﬂﬁ@tm@%hﬁeﬁ& Pepst de@,faB@fé&nriekﬁﬂﬁéﬁu%ih@?eﬁfdes
nol ecul es between the cell cytoplasm and the periplasmc or extracellular

space. 5 SUGRL,GOIM &esé&’ib%d %5&35 ﬁldééﬁ% fn)@/ﬁ&eﬁuﬁ%tfcg)ewih‘%gﬁh& Q&&@ﬁh%cfdﬁﬁ{lﬁgg k f) ’

because hem cﬁanne S are i|n I hvo exchange O

nol ecul es b ce asm and .an extracel pace or tissue.
20 Thus . EEREOTER S50 B ERaT LOR Asapode feton T BF attouiend BPy Tndmk
coupllng betmeen cells or between a cell and an extracellul ar space or
tissue, altfrdevslonediul ation of transport of nolecules froma cell into an
extracel lular space is within the scope of certain conpounds and

embodi nent s ofThererni fepapopition” iangtenstl éx encompirgta predushpeiprisingfonglor ®iaré ng a
desired inhibition of the passage (e.g. 25 transport) of nolecul es through
a gap j unigredientsr connexi n hem channel may be used in 39 WO 2006/ 134494
PCT/ 1 B2006/ 001961 enbodi nents of the invention. Conpounds that nodul ate the
passage of nolEeubes thiddalgh” and gapdylativat oo Bordkxia GG, Bs Nevdi iehamnnelts ar e

al so provided in particular enbodinents (e.g., .those that nodul ate the

passage Ofarfsl RHLER HEA 1D EneHAN ARBIRN if vl or AN BXLEARELR ot ar

space). Such compounds may nodul ate the passage of nol ecul es through a gap

junction s 1ﬁ§ of ans%' & hes %ﬁ”rﬁlcp‘g@dtﬂﬁ?orrs Y}ir%:}u'aé’%laﬂ ?lké&'ib%ta'n& orﬂ.ﬂg%i"pl | ng

(bl ocki ng rt o nol ec rough gap junc I ons uch™ conpounds

i ncl ude, faor pr ot eins o e des nuc tide nd any
ot her orggwwﬁuﬁgﬁm exarﬁafl%nha@%e%i Rel e MR Rl ARERAN or
expression 0 |on or a hem channel in whol e or in part. For a
listing oPOEB’ﬁE @&éﬁ% iaB}ﬁ"‘ieﬂi‘ﬁfl%FtFoP OEL: for exanpl e Evans, WH. and
Boitano, S. Biochem 10 Soc. Trans. 29: 606 - 612 (2001). Peptlde and

pol ypédti de coFeedkrase {‘percent Coridemmitydrfia to fhstreicariags o sequaieecrimiasity fund
peptide mnetics, antibodies, antibody fragments, and the like, etc., are
sui t abl e imdedngtadsen afftwgap rrjomsdqhmes. dreccehteiderntith camrtel ck:teamﬂlegapcfmnﬁnatly on

using any suitable software, for example. Likewise, “similarity” between two sequences (or
one or more portions of either or both of them) is determined by comparing the sequence of
one sequence to a second sequence.

20 “Pharmaceutically acceptable” compounds and other ingredients of a composition or
formulation, for example, a carrier, diluent or excipient, are those that are suitable for
administration to a recipient thereof.

In general, the term “protein” refers to any polymer of two or more individual amino
acids (whether or not naturally occurring) linked via peptide bonds, as occur when the

25  carboxyl carbon atom of the carboxylic acid group bonded to the alpha-carbon of one amino
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in certain enbodi nents. Binding proteins include, for exanple, nonocl onal
anti bodi es, 15 pol yclonal antibodies, antibody fragnments (including, for
exanpl e, PE®2006(131494 2 and Fv fragments; single chain anpChoBlioesoo1siingl e
chain Fvs; and single chain binding nolecules such as those conprising, for
exanpl e, a&id(ondminp adreésiduehbergmes GQH2leatlyl baE tddhmiamino mitrpgeasatordeddhe bed in
W02/ 056910 by Ledbetter et at. published July 25, 2002); reconbi nant

ant i bodi esniacg@raupt bondetytof tha capphatcarbodniof lan adpcent palihce acd. hest paptider bamt i geni ¢
determinant (i.e., 20 that portion of a nolecule, generally referred to as
an epi t opigkaidsaind ik @SontOEdn@s isingl thém /. e. Palphd-Cloar atérhd, | JafdyylOdartdh dmi ndi ng
nol ecul e. These bi nding proteins, including antibodies, antibody fragnents,

and SO ONgnd B QuisHERY bEygeh AMHBNLALAmHo RldgEMaRmsTBAE their QebdiBREL
i mrunogeni c in the subject”to whomthey are to be adm nistered, and may be

unog whort they a “adm ni stered. “and my b
Ay b nai arore ROA Tl 6 BRRls Soiahe RrfL il Ty BABASER! R0 hadhl] nau,

such as those refer.enced  herein and/ o descrd hed i.n, 4Q WO 2006/.134494
pCT1 | Bo00RF SETORT D, Banerrsats PRSI dSER! bolGkalife g ot B ARe. o
"Anti bodi es: A Laboratory Mnual ,"  Cold Spring, Harbor Laboratory, Cold
Spring Halites mayge ussd dnterehpngsy ,%%1 Hersimp Simailashy> mpteinfpgmentsanalogs deivatipss,
exanpl e, binding proteins include not only anti bodies, and the |ike, but

al so | i gasndsvaripdecarp ey e refermst tp detginsi“proteinsdrand shedl beslepmediy Yeradgratein’s or
nol ecul es (for 5 exanple, produced by phage display) that bind to a target
(e.g. conmdess mthdneise chdivated., Tre teassUmgmewtl] ofod gretkiosieferB8itndi pgypeptiéeul es
will generally have a desired specificity, including but not limted to

bi ndi D@ S@RGriking ifdvwer thah d11 A€ fefathodcld sidines offhe broitdiy., Af@sm#wasial roteidy be a
Ka of greater than or equal to about 104 M1, greater than or equal to

about 10640 J—ﬁa%@ﬂ}&ﬁ% c&gﬁfbieﬁ)fhe?aﬂﬂﬁd adiPre@iBRdtor M2 pkOéinNMntn rQuBed Blcohfpn or

equal to about nities of even greater than about 108 M1 are
sui t abl e, _ sugh ffinities equal to or greater than about 109 M1, about
1010 Ml,a"Z‘E%mfaﬁTS’f&- M1, and about 1012 M 1. Affinities of binding

prot ei ns accordi to. the present, inventiagn. ca e readjl.y. determ ned using
Convent tonal _THEN Pt qrneep ot E R et o s iB Bel B Sy bl B B gt ot
1949 Ann. N. Y. Acad. SO 51: 660. 15 Pe%%{g% i nhi bitors, ée.g., m nmetic
pept i des) PYYGRHIGes StringFR! coRYUPRSIRAR Ra AReS Dy salt ooflegRtEtipldhy Fonceiiatiom
enbodi ments provided herein. See for exanple Berthoud, V.M et at, Am J.
Physi & . efipsgpngesolvenffor eppipple oformapyide), temperature, gbotherponditionsyyghiknowpip  and
Boitano, S. Biochem Soc. Trans. 29: 606 - 612, and De Vriese A S., et at
Ki dney | nthe aftl: Sttirigency L85 be (i@€kyd by reducing the concentration of salt, increasing the

concentration of organic solvents, (for example, formamide), or raising the hybridization

temperature. For example, stringent salt concentration will ordinarily be less than about 750

mM NaCl and 75 mM trisodium citrate, preferably less than about 500 mM NaCl and 50 mM

20  trisodium citrate, and most preferably less than about 250 mM NaCl and 25 mM trisodium

citrate. Low stringency hybridization can be obtained in the absence of organic solvent, for

example, formamide, while high stringency hybridization can be obtained in the presence of an

organic solvent (for example, at least about 35% formamide, most preferably at least about

50% formamide). Stringent temperature conditions will ordinarily include temperatures of at

25  least about 30°C, more preferably of at least about 37°C, and most preferably of at least about
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20 By using data obtained from hydropathy plots, it has been proposed that a
connexin contains four-transnenbrane-spanni ng regions and two short
extra-cel WQI2406/13¢¢99s. Paul DL. J Cell Biol 103: 123- 134drh896)/001bBE
positioning of the first and second extracellul ar regions of connexin was
further gire, avagingZAditibyal tpatinieps foredkampled iytridatied time] the ReMentioaREi bodi es
used for immunol ocalization of the correspondi ng epitopes on split gap

j UNct i ONgete/SRANBPOUER e, 2t AodedfRLIEBISHS) M theliRddsidBarxbia08BM caltRyer R A,
J Cell Biol "119: 179-189 (1992)." 41 WO 2006/ 134494 PCT/ 1 B2006/ 001961 The

extracel bar.@aai iofh B BEW SRANNGE O | RHkfRfls BvelsBr AflnBERYaree! | S
dock™ wth’each other to form conplete gap junction channels. agent s that
interfere with.th interactions. of these trac | ar .donai s, W i mpai r
ol |-t o geePmblii B corlbifinR Thesh Bio% olndfRfe SR i B PR B0 Lt

within the extrace] l ul ar | oops,of connexins re reported.5 as inhibiters of
't er Sel Al STRESRIHTEIZE I OPRORS MBY 8150 6 leBosehby enditins JpRyERss I9%ing cel |
Mol Physi o! 279: L623-L630 %2000). The use of peptides as inhibitors of

cel | - cel Bbauh At aboplo?Qiftar 3a° G belaw dhaimpling tsrpesafuse (X)) of3be tasgst segyendei n

pai red Xenopus oocytes has been reported. Dahl G et al., Blophys J 67:
1816- 1822nd 4 eobe. wiBeexaabomdneaxty idkach cdmBementarity Hp the wrgetraAis agell basein, e t hese
results. AmJ. Physiol. Lung Cell Mdt. Physiol. 279: L619 - L622 10 (2000).

The noduhitingnemperdtaneiic thanarperdturecit whith hypoplilatqhef doubleistrinded nacléiy acigi ne

resi due has been reported by Jensen et al. (US2004/0092429), the teachings

of whi chnfdfechied bRERIPAEIistdtRitedintd sifdE BIAAUE GAMIAY FelScaiithtii® tHeons agr ovi ded
herein. I n another aspect, a anti-connexin conpound conprises a peptide

conprhsi ' ' e r i te: region
(o 51075 H10 55 SR ALk APAIRR SR (g R SRR g MRIIRAaR L1
and 37).

pept i de nf'g%gé’ﬁééyﬂigvn%{ﬁ “gﬁa"i?%'?%tc?a VAR o e uRRG T %EEEESZ Vot a
. Sedte . 1o
ant 1 ConAGHIETIE Bt i 204 SEEPTRSb1 ahe IRRFhAL CloR Mar T o BB TN

conprises 5 to_20 contiguous am no acids of SEQ ID NO 62, a peptide having
an B no 284 Pé. Situdrio GolthSRringdiasbardaborions. 75 lederedosiandant wRTSCaH d of
SEQ I D NO 62, or a peptide having an am no aci d sequence that conprises 11
to 13 cosmplgestimatemnfithe Froivdkie ofay SECaltubatDbGhe equation: Emoo8l.fretd (4r@+di r ect ed
to an anti- connexin conpound that is a peptide having an am no acid
sequdice () ahencoongeidic &dd &t inlagaesdus Solutidm, at 1, M&Ya,(sekGor éxhmple? And@sonlahd 15, 20,
25, or 30 contiguous anmno acids of SEQID NO 62. In certain anti-connexin

conpoundsyophg) Vi QlReitReve Fiter HyBriditione ah I Niokdic ARIRIHYSri@ikatANN98I)N 4fhe25
correspondi ngg) to the am no g-g?ds at positions 46-% and 198(?22gpof SEQ I D

NO. 62 arrﬁ%ltﬂéefgnperature of a hybrid (and thus the conditions for stringent hybridization) is affected

by various factors such as the length and nature (DNA, RNA, base composition) of the probe
and nature of the target (DNA, RNA, base composition, present in solution or immobilized,
20  and the like), and the concentration of salts and other components (for example for example,
the presence or absence of formamide, dextran sulfate, polyethylene glycol). The effects of
these factors are well known and are discussed in standard references in the art, see for
example, Sambrook, supra, and Ausubel, supra. Typically, stringent hybridization conditions
are salt concentrations less than about 1.0 M sodium ion, typically about 0.01 to 1.0 M sodium

25 ion at pH 7.0 to 8.3, and temperatures at least about 30°C for short probes (for example, 10 to
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42 WO 2006/ 134494 PCT/ 1 B2006/ 001961 to devel op the particul ar peptide
sequences._Thus, certain peptide described herein have an amno acid
sequence &?F%ﬂéﬂaﬂaf ng to the regions at positions 46- 75PERIBA9EI22E of SEQ
ID NG 62. The peptides need not have an amino acid sequence identjcal to

t hose porid swdeatides) smeh atpengd, abgyt 6%kdfas JaRk pioRes (for éﬁ?‘ﬁglea&eat%ﬁ‘&ﬁg& may be
made such that the peptides 5 retain binding activity or functional activity
in the assuglestidpskscrisheeted ettiigsntapendiione mdysaso Regelieyed wille the addition ef her
enbodi ments, peptide target region of the connexin protein other than the
ext r acel | dds@abilidingagenss {veh gs farmemisley ini winch cie BRE@ tepeidhBes may beempleyedondi ng
to positions 46-75 and 199-228). In other enbodi nents, the anti-connexin
conpound BGHPpicSRS invefitin} thd oBangiedtide Aty d8 a pbl/nacledtide adtiich BydEURECE the
corresponding to a portion of a transnmenbrane region of a connexin 43. In

certai g eghadiiie A ddder 86Hditidn® HRENddnt WMPRNGringendy BRI 4sd6.05MVida@nAN am no
acid sequence that conprises 5 to 20 contiguous amno acids of SEQ ID

NO 63, a ' ' . - a ' l.5es 8 to 15
cont 1 guoul e DIk BRREUCARNERAE ) WAk SRBRIAEES © P 0 aci d
sequence that gonprisgs 11 t.0.13 contigquous,am no acids of SEQ. L D NO 63.
& her embod mehBstp o HreEY; oTEve ARt HeRR o fBat o5t 1B et

pepti de having an am. ng, aci d sequence fhat conprises at least 5 6, 7, 8, 9,
T0. 11, 1eomppsnd that witlaliclt aesized respprissofor AR HoleErAL 6 medER! resbonsief |

NG 63. In other anti-connexin conmpounds, the extracellular domains of
connexi n aYsersyssmormimalon mmandhanis pepehic ifersexamplepbs p trgsearehen 7veesingiiag. 178- 208
of SEQ ID NO 63 are used to develop the particul ar peptide 20 sequences.
Thus, 1@er madical degorn, deotbestinicleed herei n have an ami no acid sequence
corresponding to the regions at positions 37-76 and 178-208 of SEQ I D NO
63. The pepti dgseaig@d’ Refershv BothatheApeutio @eitrmlens eid eprophylabeiot drC plevdntivé hose
portions of SEQ ID NO 63, and conservative am no acid changes nay be nade

such t hat kliGrepePhbsd 98 nécdl A irBatRleAtdhd18dethibde \Wlrbady ithf tHE Bsbrabrads valitas Yiidsy 1 0
t he assays descri bed herein and otherwi se known in the art. In other

enbodi menf syhiBERL hﬂ@rder‘ﬁ%to\/@;ﬁmﬁk 34494 PCT/1B2006/ 001961 target region of
t he connexin proteln other than the extracellular domains (e.g. the portions

certai n non- | TRy ERBEGRRERELE Heoidle BT I GAR R BRRRY walcibbncs "
B o SEEA Rt R P b S ™
functionally active anti-connexin conmpounds. Exenplary
occurring or synthetic) for the delivery of nucleic acids to cells where the plasmid, phage, or
virus may be functional with bacterial, yeast, invertebrate, and/or mammalian host cells. The
vector may remain independent of host cell genomic DNA or may integrate in whole or in part
with the genomic DNA. The vector will generally but need not contain all necessary elements
20  so as to be functional in any host cell it is compatible with. An “expression vector” is a vector
capable of directing the expression of an exogenous polynucleotide, for example, a
polynucleotide encoding a binding domain fusion protein, under appropriate conditions.
As described herein, the terms “homology and homologues® include polynucleotides

that may be a homologue of sequence in connexin polynucleotide (e.g. mRNA). Such

25  polynucleotides typically have at least about 70% homology, preferably at least about 80%,
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conservative am no acid substitutions include for exanple the substitution
of a nonpglar amno acid with another nonpolar am no acid, the substitution
of an ar of¥? PW4M4b acid with another aromatic anino aBCB’IBlOPI@OOI%I
substitution of an ali %é C anln% aC| W th anotgfr all phatic am acid,
the subst?EaPen 8% 051956 polaey iyt éb‘i@%"ttﬁe"é‘ﬁ’&ﬁeh F e ero‘é?ﬁiifﬁﬁl%cq &, t he
substitution of 10 an acidic amno acid with another acidic amno acid, the
subst i t ut leahatit 15, 88:s30¢ 44 0nkP0arqreiconisrays andediides (o4 thedomplogensequgncelnd t he
substitution of an ionizable am no acid with another ionizable am no acid.
Exenpl ary peptHaedogyamgetbedcalanlatednbessd an 48y amethath mmthebat. oWor rexataple ghel. M |

2, 3 and 4 refer tothe 1 sc to 4' transnenbrane regions of the connexin 43
protein roWECE Pdcdaye ploRideethe BESTHIT progfam whitk carhbeluseaeo valodatt hatelogul ar

| oops respectively. Table 1. Peptidic Inhibitors of Intercellular

Commung Cf’ﬂl\‘gnoéia&ﬁ%‘h%éd o e/ ddthdy s‘&(‘i’nég%&#&x(eﬁ Nikd1d¥OA3R: Rebeafc Y] 51- E2

(SEQ I D 33) ~ SLSAVYTCKRDPCP (SEQ I D NG 34) 20 VDCFLSRPT
[ onG 37) ke éfEPP'%&%LP%T%%%*R %%%Emé%&@%%ﬁr&Q %25

VCYDKSFPI SHVR _El b d d

comex n Beptrges GSEay e Pk oI Rafee PRSPy MRS t on
In oth f f th
T G T R P ST S THE Ko
Intercel lular Communi cation (cx32, c¢cx43) Connexin Locatjion AA's and
Sequence a naforuios/ RRAYD Anplyses | B2DOLIg0avaHable dopelEithe3dlational Center for
AAESVW\GDEI KSSFI CNTLQPGCNSVCYDHFFPI SHVR (SEQ | D NO 41) ©x32 El 41-52

ESVWGDEK SBetechiBikigy| Infoi@atioa A nttp: BB . Bbi.S5km6Gihl gL QABENGYoritiBE@voDeNast 43) 5
Cx32 El 62-73 SVCYDHFFPI SH (SEQ I D NO 44) Cx32 E2 164-188

:QEVES)EAZE@PMWE@H@%EH@T%@SE@ Ipkir W62 idehBifyingChdat wzrdd 661chgth WKeHR-REIINTV ( SEQ
| z:equence that either match or satisfy some positive-valued threshold score T when aligned
with a word of the same length in a database sequence. T is referred to as the neighborhood
word score threshold (Altschul et al., supra). These initial neighborhood word hits act as seeds
15  for initiating searches to find HSPs containing them. The word hits are extended in both
directions along each sequence for as far as the cumulative alignment score can be increased.
Extensions for the word hits in each direction are halted when: the cumulative alignment score
falls off by the quantity X from its maximum achieved value; the cumulative score goes to
zero or below, due to the accumulation of one or more negative-scoring residue alignments; or
20 the end of either sequence is reached. The BLAST algorithm parameters W, T and X
determine the sensitivity and speed of the alignment, The BLAST program uses as defaults a
word length (W) of 11, the BLOSUMS62 scoring matrix (see Henikoff and Henikoff Proc. Natl.

Acad. Sci. USA 89: 10915-10919 (1992)) alignments (B) of 50, expectation (E) of 10, M=5,

N=4, and a comparison of both strands.
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Cx32 E2 177-188 VDCFVSRPTEKT (SEQ ID NO 47) 10 Cx32 El 63-75 VCYDHFFPI SHVR
(SEQ ID NO 48) Cx32 El 43-59 VWWGDEKSSFI CNTLQPGY (SEQ I D NO 49) Cx32 El
46-59 DEKYERPWIBHREY (SEQ 1D NO 50) Cx32 E2 182-192 SRETBBIIWANYGISEQ | D
NO 51) 15 Cx32/ Cx43 E2 182-188 SRPTEKT (SEQ I D NO. 52) 201-207 Cx43 El

64- 76 VCYDKSFHhsHRIRA Y SElgorithmperfosmy a statisticakangiysis ofj the SpifEiT betweeq 8FQ | D NO
54) 20 Cx32 El 52-63 | CNTLQPGCNSV (SEQ ID NO 55) Cx40 E2 177-192
FLDTLHVCRRORGEYIPs¢eSER KBrliNGnd 5jschubP4®:. atl186rd1 96i. SISBANY TBRREFIPEPYSEQ | D
NO 57) 25 Cx43 El 64-76 VCYDKSFPI SHVR (SEQ I D NO 58) Cx43 E2 201-211

SRPTEKT! FOhe fhé&ifs@eloDsit¥iarifySrovideddy the’BILAST 21Q5ritkinDP{hciaMbXdst SitPickabiliz® | D NO
60) Table 3 provides the extracellular |oops for connexin famly nenbers

whi ch ar enys SthidhQréledeR laR PhdidaBBt bitige prabdvRlity 8Y Vhidh 2 ehdtddesttiARh 8k & nucldegdept i des
and provided in Table 3, and fragments thereof, 30 are used as peptide

d
and provided T Table s, and fr. | as. pept
A i S TN L S

to about 13..am no ., contiguoys am po. acids,acids of the jdes. in this Table
are pept | AR DR pgAEavsHes e ollch R b0, omastiufiiabe Flt fuher vac i ve
am no aci d changes are nmade to the peptides or fra nts  thereof. See

Boi t ano SIS le§ dhag Ao lmpre,&mbjlb%%thav apqyh §. Lcmpre %f%rag&ﬁswhanzabgvt 0.¢2804 630 35
(2000). 40 45 45 WO 2006/ 134494 PCT/ 1B2006/ 001961 Table 3. Extracel | ul ar

| oops f or mogipreferebly teaviban aboub@d0ly menbers EIl  huCx26
KEVWGEDEQADFVCNTLQPGCKNVCYDHYFPI SHIR (SEQ | D NO. 68) huCx30

QEVWEDEQEDFVCNTHe (lo@okIgv (@Y ki Sidically GiFers| fiorN@ie 18RYant seref®. 1 at least (or
EEVMDDEQKDFVCNTKQPGCPNVCYDEFFPVSHVR (SEQ | D NO. 70)  huCx3l

ERVWGDE- QKB BBk IRek) TAVY (Y DY 51 &N IR 20 SE@ drédmiEatior(sL{which may be substitutions,
deletions or insertions). These mutations may be measured across any of the regions
mentioned above in relation to calculating homology. The homologous sequence typically
hybridizes selectively to the original sequence at a level significantly above background.
Selective hybridization is typically achieved using conditions of medium to high stringency

15 (for example 0.03M sodium chloride and 0.03M sodium citrate at from about 50 degrees C to
about 60 degrees C). However, such hybridization may be carried out under any suitable
conditions known in the art (see Sambrook et al., Molecular Clbning: A Laboratory Manual
(1989)). For example, if high stringency is required, suitable conditions include 0.2 x SSC at
60 degrees C. If lower stringency is required, suitable conditions include 2 x SSC at 60

20  degrees C.

A “cell” means any living cell suitable for the desired application. Cells include
eukaryotic and prokaryotic cells.
The term “gene product” refers to an RNA molecule transcribed from a gene, or a

polypeptide encoded by the gene or translated from the RNA.
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huCx3! . 1 ERVWSDDHKDFDCNTRQPGCSNVCFDEFFPVSHVR (SEQ | D NO 72)  huCx32
ESVWGDEKSSFI CNTLQPGCNSVCYDQFFPI SHVR (SEQ I D NO 73)  huCx36
ESVWGCDEQSRF&SMEASRSCTNVCYDQAFPI SHIR (SEQ 1D NO 74)  huCx37
ES\/V\GJEQSDFEC:\WAQP%NVCYDQAFM SH R (SEQ ID NO 75) hu%ﬁmﬁz"“/"‘"%l

ESAVEDESAF RONTESEBENVCYERGRE] SH (a0 PBRCFotss) syl or otervis

EDVWGEDEQSDF TCNTQQPGCENVCYDRAFPI SHI R EQID  7B),  huCx46. 6 .
EAl YSDEQ&WWF%G@&W@?D&#MIWY F[BOR&C% ") otaghods of using

ESSWGDEQADFRCDTI QPGCONVCTDQAFPI SHIR (SEQ | D NO, 80)  huCx45

GES| YYDEQSImpINTERHBORNVEBImAF prdsia\gRng BedratoinNetls erigther biolpgicat sgtems, or
MYVFYVMYDGFSMOQRL VKCNAWPCPNTVDCFVSRPTEKT (SEQ I D NO 82)  huCx30
MYVFYFL YNG¥HioBp¥h E@ BRGRY ihaDEFot iR Thtcled BEQréddmMRantSR)ynuble@idR0 . Thus, a
LY! FHRL YKDYDMPRWACSVEPCPHTVDCY! SRPTEKK (SEQ I D NO 84) huCx31

L YL L HEL WMtk St MlXehARREHOS ifs PRihddldfNeSdudtion orfid dturd, In
LYVFHSFYPKY! LPPVWKCHADPCPNI VDCFI SKPSEKN”(SEQ I D NO 86)  huCx32

MYVFYL LYP@MBBVM%@%@%Q%MER@E E%EeésSNgQrsgtg)dﬁQof SeLbmblixmfleic acid

L YGATVEPVFVCQRAPCPYL PTEKT {( SEQ 1D huCx37
GALVFLFCRRBRRF A PR U P i 1 e A stsngs, ettty
| ACOFLYGEEFRIR SeDROPN TSR ST B 0 ROREois) madh, 6 sgheing o

LVGQYLLYGFEVRPFFPCSRQPCPHVVDCEVSRPTEKT (SEQ I D NO 93) huCx40 .

| VEQYFI YCERIENTY s uRROBEPiysioNO vaRom BRIG frasmontshagare oof)natysajiyeestiguous to

L1 GQYFLYGFQVHPFYVCSRLPCHPKI DCFI SRPTEKT (SEQ I D NO 95) Sequences of the E2
donmai H) ofeach bther. ebhusc tmresample,i rodugisesadarty tsdnsfarming tehllsawitinenyaodrdwaturglly

honol ogous to peptide SEQ I D NO 35 and peptide SEQ I D NO 36 shown in bol d.
Not e t hatocchréigg véctés racatiassed0ds Jpe polyaleledtd2s! doneksiag sequengzadetived udinge fourth
menbrane donmain. Table 4 provides the extracellular domain for connexin
fam |y memhesmineht ligdhiRldets ph&essde R 1P Pt ted8mbibntdi SddypRptitRs & bred
herein. The peptides ‘and provided in Table 4, and fragnents thereof, are
used as p i iahi hi .S .0 non-limting enbodi nents. In other 10
non-1im te?(ﬁ;gels%%jg I n@%@@lﬁ%ngg?lgﬁ%}sea{é%ﬁpri sing fromabout 8 to about 15, of
fromabout | 1

petides in t hi‘%t‘r%éodliﬁgr?agl& g(}sg 8%?}1%%&51&%%&#8&@ a %‘gt&?fo?%)i(éjrgplg %i c?osnin%fvect:tgre

15 or an expression vector, or a cell that has otherwise been manipulated by recombinant

techniques to express a protein of interest.

The connexin gene family is diverse, with 20 identified members in the sequenced
human genome. Different connexin gene products combine to form gap junctions with
different properties, including pore conductance, size selectivity, charge selectivity, voltage

20  gating properties, and chemical gating properties, and are expressed in different tissues, and at
different times of development or during disease processes. In recent literature, connexins are
most commonly named according to their molecular weights, e.g. Cx26 is the connexin protein
of 26 Kd. This can lead to confusion when connexin genes from different species are
compared, e.g. human Cx36 is homologous to zebrafish Cx35. As used herein, therefore, it is

25  to be understood that reference to a particular connexin is a reference to all species variants
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of the invention. In other enbodi nents, conservative am no acid changes are
made to the peptides or fragnents thereof. 46 WO 2006/ 134494

PCT/ | B200&{§9h3R 34404 @bl € 4. Extracel | ul ar domai ns Peptid L SRPTEKT ( SEQ
ID NO 35) Pept?4 e SRPTEKTIFII (SEQ ID NO 36) huCx43 Fosgobeitorses

LLI QA YGESLSAVYT 2CP L. SRPTEKT! Fll ( SEQ | D.NQ hugx 2
IWVFYVIW%@%GQR?K PRI S, Kﬁ%‘ﬁf{t( 5@551 f?rr\féag‘giﬁ a e o
YVEFYFLYNGYHLPWLKCGE DPCPNL VI | SRPTEKTVET. S ID NO 98) . huCx30,3

LYI FHRL Ygﬁwﬁggmﬁﬁabpﬁ%ﬁmﬂ?ﬁw{?‘?&? %g@ﬁﬁﬂ%b@‘g%}m "h??éﬁ gtper
LYLLHTLWAHGFNVPRL VQCANVAPCPNI VDCY| ARPTEKKTY (ISE I D NGO 100) hl‘JQ(31: 1

L YVFHSFY Fresiesepe/pritgaariothonhepae plsp dstknp ipriarly sggemzs tR@non-fgman freune¥n
MYVFYLLYPGYAMVRLVKCDVYPCPNTVDCFVSRPTEKTVFTV (SEQ I D NG, 102) huCx36

L YGWI VEPVV G RABIORY ¢/ IOCRY SRIEEI T4 3Finklog SE@atiddt MOthat §Bpies.h Trs3 for example,

LYGM MEPVFVCQRAPCPYLVDCFVSRPTEKTI FI'I (SEQ I D NO 104) huCx40.1

GAL HY AL FGefefdntsd<t° CHORRROh et RAMDEY Y SRP TR €&ck M. tHeSERvAdD aNilog 1P Yiriank oChdifian

| AGQYFLYGFELKPLYRCDRWPCPNTVDCFI SRPTEKTI FI'1 (SEQ I D NO 106) huCx46.6

LVGQYLL Y GREY R PP 3ReR S MY Db SR TRK T Bkl moREial Weipl. 107)  huCx40

| VGQYFI YA FLTTLHVCRRSPCPHPVNCYVSRPTEI CNVFIV (SEQ | D' NG 10B) huCx45

LI CIQYFLYCE%]{F@:WCSRLPCHPKI DCFI SRPTEKTI FLL (SEQ I D NGO 109) Table 5 provides
peptides I'n iT6rs of connexin 40 shown with reference to the

extracel lul ar lLoops (El and .E2) .of con in 40. The bol d am no acids are
directed to t °m1§’“? aﬁ?ﬁ@ﬁ‘ﬂrﬁé%eén Péeg}l%ﬁgxfl@‘f apgligrayien l%r&ﬁt.‘“g’ra% PEVET &G0
peptide inhjbitors . El LGTAAESSWEDEQADFRCDT] QPGCONVCTDQAFPI SHL RFWLQ (SEQ | D
NO 110) VAERAHSSWISENA coustiepns pnlesing pytynot [ipkipdiorserdievepswassplanpmalesys 112)

TI QPGCONVCTDQ (SEQ I D NO 113 VCTDQAFPI SH R (SEQ ID NO 114
AFP| Si Rpwur_odpg(ugg(gnd masqolar eagljtiong;oes well as wound tr(eatment. The compour)lds are also

useful in pharmaceutical compositions and in connection with medical devices and procedures,

including, for example, surgeries, grafting procedures, and organ or tissue transplants. Certain

preferred compounds described herein are capable of modulating or affecting the transport of

molecules into and out of cells (e.g. blocking or inhibiting). Thus certain anti-connexin

15  compounds described herein modulate cellular communication (e.g. cell to cell). Certain anti-

connexin compounds modulate or effect transmission of molecules between the cell cytoplasm

and the periplasmic or extracellular space. Such compounds are generally targeted to

hemmichannels (connexons), because hemichannels are independently involved in the

exchange of small molecules between the cell cytoplasm and an extracellular space or tissue.

20  Thus, a compound provided herein may directly or indirectly reduce coupling between cells or

between a cell and an extracellular space or tissue, and the modulation of transport of

molecules from a cell into an extracellular space is within the scope of certain compounds and
embodiments of the invention.

Any molecule that is capable of eliciting a desired inhibition of the passage (e.g.

25  transport) of molecules through a gap junction or connexin hemichannel may be used in
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VEVGFI VGOYFI YG FLTTLHVCRRSPCPHPVNCYVSRPTEKNVEXV (SEQ | D NG 116)
VEVGFI VGQIF (SEQ 1D NG_117) I VGQIFIYGFL (SEQ 1D NO. 118) @ FLTTLHVCRRSP
(SEQ I D N0 39z BRSPCPHPVNCY (SEQ 1D NG 120) - VNCTVSRETEKN ID NO
35) SrPTER Q] ié@é ID NO 36) Table 6 provides pept.deECTFﬁﬁ R of

connexin %?ooﬁ%evr\lg o\?ﬂtltbehipge%% reegmgéu d§ E)gt m ula%( {hegﬁ?s +]famolf|t=:ccl)1geo zh nélﬁg&, and E2)

of connexin mno aCids are direc %ane
regions of connexin 45 47 W) 2006/ 134494 PCT/.1 B2Q0g/ 00 Tabl e 6. Cx45
pepti de i FRIPICHET & qRANGRHN ‘V‘? Eiﬁﬂa@\ﬂf?ﬁ?@g Eviie® (SEQ | D
NO 121) LTAVGGESI YYDEQS (SEQ | D NO 122) DEQSKFVCNTEQD SE | D NO 123)
TEQPGCENVEtDpoquiszytherpaggage 1of Anoleoyley dmpptesiarlasmees @ pelhdto ap EF}‘tracAli‘ﬂS]NRFV\X/FQ
(SEQ ID NO 126) E2 FE VGFLI GQYFLYG-QVHPFYVCSRLPCHPKI DCFI SRPTEKTI FLL ( SEQ

| D NO.  12pjee). FEWERIn@QWRds(I8BQmbinlNOthel83age bf BQeFUINTE@Ut SEEP [ or129)
GFQVHPFYVCSRLP (SEQ ID NO 13D) SRLPCHPKIDCF (SEQ ID NO 131) | DCFl SRPTEKT
(SEQ 1D NOnnexy h&hHiAdl with of SHfRoliDzddGund@idh Undowding dblacldingd i thangpest of | S
preferred that certain peptide inhibitors block 5 hem channels wthout a

desired bheekiledothRfugh afdp) jMAGiohdNS Sudihbdrpoifds McRidk nﬂartéxaagleb?wwnst gnd any
particular theory or nmechanism it is also beli eved that certain mnetic

Causi ng UEBERIde 3’@@%@%&‘%& % B SymR P e AR S hanes

10: 251 bloc?c thé 1211919&31) or express[?onp ofI a gap junction or a hemichannel in whole or in part. For a
listing of some gap junction inhibitors, see for example Evans, W.H. and Boitano, S. Biochem.
10 Soc. Trans.29: 606 - 612 (2001).

Peptide and polypeptide connexin inhibitors
Binding proteins, including peptides, peptide mimetics, antibodies, antibody fragments,
and the like, efc., are suitable modulators of gap junctions and hemichannels and gap junction
in certain embodiments. Binding proteins include, for example, monoclonal antibodies,
15  polyclonal antibodies, antibody fragments (including, for example, Fab, F(ab"), and Fv
fragments; single chain antibodies; single chain Fvs; and single chain binding molecules such
as those comprising, for example, a binding domain, hinge, CH2 and CH3 domains, all as
described in WO002/056910 by Ledbetter er al. published July 25, 2002); recombinant
antibodies and antibody fragments which are capable of binding an antigenic determinant (i.e.,
20  that portion of a molecule, generally referred to as an epitope) that makes contact with a
particular antibody or other binding molecule. These binding proteins, including antibodies,
antibody fragments, and so on, may be chimeric or humanized or otherwise made to be less
immunogenic in the subject to whom they are to be administered, and may be synthesized,
produced recombinantly, or produced in expression libraries. Any binding molecule known in

25  the art or later discovered is envisioned, such as those referenced herein and/or described in
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SRPTEKTIFIl (SEQ ID NO 54) may al so be used, for exanple to bl ock

hem channel s wi t hout 10 uncoupling of gap junctions. The peptide SRGEEKNVFI V
(SEQ | D N§y08&dos/19By4 be used that as a control sequence Vriese et al.,
Kidney Internat. 61: 177 - 185 (2002)). Exanples of pep%ﬁ/@%oﬂﬂ?ﬂd?@ors for
connexin : P s , R e (A "

FEVGFLI Gﬁzéiéaﬁeﬁfl é%@EJaE % %ﬁ%ﬁ&lo%#%@@%ﬁ( éé%@ﬁh“- &E%’EEF?WPFWCSR
(SEQ I D NO . DEQ (SEQ | D NO 13 VCNTE ( SEQ | D

O 36 . O QRAEN R SO/ BT ITE ot AT SEATR ( iy PR
FAPLSHVRFWF (SEQ .| D NGO 141) and, LI GQY SEQ.ID NO 142,;), .QVHPF (SEQ I D

NO 143), igrsage pergity |Hor Rygmple bindigeg pegseinsinejuieynotygnlyangihodiespandrhe Beerbytn

NO: 146) and GESIY (SEQ I D NO 147), YDEQSK (SEQ ID NO 148), SKFVCN (SEQ ID
NO 149), aBQHBOEN (ESEYrs, DniaticspeptidssCyDArYP Histhag Tagmewts 20 08pleadesodor

PCT/ 1112006/ 001961 ID NO 151), LSHVRFWFQ (SEQ I D NO 152) The pepti des may
only ke 3xampleppm@ductd bynphapedgplay) thaichindlitong t&ktt, (e BCebnnkGR, hédhithanhelYor SKF,
QPC, VCY, APL, HVR,. or longer, for exanple: LIQYFLYGFQVHPF (SEQ |ID

NO: 153), MidRRGaRIRGER). (SEQ I D NO 154), VGGESI YYDEQSKFVCNTEQPG (SEQ 1D

NG 155), TEQPGCENVCYDAFAPLSHVRF 5 (SEQ I D NGO 156), AFAPLSHVRFWFQ (SEQ I D
NO. 157). In gakdidd MoRQled villidehddsllyAPOSERES SheciREBY, irfdRidire®NPAd: idigd for om from
about 3 to about l%, ° ab?)utl f%tgto about 15, osfi)e%lro%t’abou%r%ll to atljout 13
conti guo ] BAC [ . I j | phi bitors
ot he i;@%&a{g %ﬁglﬁg\g?%%fges&%ei@ﬁﬁ}. ARt Yor GBI Rag bt BKE P ERbEAfad &

X1- X2- X3- X4- X5- @ y- X7- X8- X9- XI O X | - X12- X13- X, 4- X15- X15- X17- X18- CYS- X20- X21-
X22- X23- dana-tGhloux26- M2l grasr #20-0OyqaXe bXa 20XBB1 Mt 3anRr ¢q 048 o atdut

8- X39- X40- X41- X42- X43- X44- X45-X46 (Fornula 1A) wherein Xl and X37 are

i ndepgndeny7hy-1s r SQPMS iy $t J: Sapd Val ; X2
i's seﬁgcf@g rb%{egc&g?%lu% eggar%g? g"?ﬁg’ g? Th?f?dl ﬁ?gggg%gﬁ%k%lgb%goﬁg sel ected
15 froma gro_uE consisting of Ala, Ser, Gy and Thr; X4, X18j )g%Q, X40 and
Xa4 are |%eepehgenich ps stfindios eaual ibem sredirahan abonis] & (Vg akeut V&) My @outvet and
Leu; X5 is selected from.ial2 group consisting of Ay, du, Asp, Ser and Al a;
X7, X13, X22MmrhdendXaFouari® | Nbpentimfics of SEhEeE Pebteify’ AFtoRligy aLlfheCaBRISt i Ng Of
G u, Asp, G n and Lys; X8, X15 and X38 are independently selected froma

group congicibR%alf be>8dadiyN dRierBBd AR TnveniSnd] StesiRliRel S ehr f AR HoQUP
consisting of 20 Ile, Val, Leu and I\/EF; X0, X11 and X31 are independently

sel ected §& QMR bPEQNaRON S, H4ODnRN. Y. dcad. sci. 51: 660.

15 Peptide inhibitors (e.g., mimetic peptides) of gap junctions and hemichannels are
preferred in certain embodiments provided herein. See for example Berthoud, V.M. et al., Am
J. Physiol. Lung Cell Mol. Physiol. 279: 1619 — L1622 (2000); Evans, W.H. and Boitano, S.
Biochem. Soc. Trans. 29: 606 — 612, and De Vriese A.S., et al. Kidney Int. 61: 177 — 185
(2001).

20 By using data obtained from hydropathy plots, it has been proposed that a connexin
contains four-transmembrane-spanning regions and two short extra-cellular loops. Paul DL. J
Cell Biol 103: 123-134 (1996). The positioning of the first and second extracellular regions of
connexin was further characterized by the reported production of anti-peptide antibodies used
for immunolocalization of the corresponding epitopes on split gap junctions. Goodenough

25 D.A.JCell Biol 107: 1817-1824 (1988); Meyer R.A., J Cell Biol 119: 179-189 (1992).

41



Tyr, Phe, Trp and H's; X12 and X32 are independently selected froma group
consisting of Asp, GQu and Asn; X14 and X23 are independently selected from

a group caonghedsiiBfepf An, du, Arg and Lys; X16 is sel t froma group
consisting of Lys, Arg, Qu and An; X17 and X34 are ingé @ﬁ@gﬂ?ql%lsel ect ed

| ndependent |y SErkRB e onll or BfenRButL Pong Rl O AER ol cort

e roma grouﬁ conststi I'S and Asp; X21
is selected from, 49 2006/,134494 PCT/ | B2006/ Q0196 a gro consi sting of
The *and SEh 4 Bugido YT SUBPIFR dapdmistng Fiderecratrrrs oi BEBR A Bshs! o ng
of Ala and Ser; X39 is selected froma _Hr_oup, consisting of His, Tyr and Asn;
X41 is sengEcinsieiohrss gitigertiulap semains vyl gmpair gelltgreelh gemumppicationo X45 are
i ndependently sel ected froma group consisting of Phe, Tyr, Cys, Leu and
Tyr; X43 nentiéelcemsemdir& thisequenceg wath s tbméiasctliugg lagps JF gpnnewjns weke ggpoiisds,  Cy's
and Phe; and X46 is selected froma group consisting of Gn, Hs, Qu, Lys,
Arg, Asn anmthi¥iems oflintercelhtiaicommanichtion BoitghoerimadlEvann s AnpéPhyrstbé Sunpaigdl | si ng
fromfromabout 3 to about 30, about 8 to about 15, of from about 11 to

about 13 menpiygPYR: AW289.63C (ZHORT Thé1se RS ab MhibiRk ol iR cBarpep!t | de
inhibitors of the invention. 10 Fornula 1B: X1-X2-X3-X4-X5-X6-X7-dy-X9-X 1

0- X | 1- X dntatidn Idaddc¥a Ky ]c%hﬁ%x%p(é&g ¥y &presded fnopgﬁ%g'kgz%p%zgé S "has been
X24- X25- X26- Pro-"Cys- X29= P- X3l - X32Z- X33-'Cys- X35- X36- X37- X38- Pr 0- X40- X4l

- X42- X43- X44- X45< 6- X4,7- X4 = X22 .ar e nt.|

sel ected I%(?ocgtreﬁzf'a%garh i)(é}pec%zﬁsll%os‘??y %\é%gw %)gl.fg%% I(gd,aq?\'/e ergf\b&g’ Y@E%@g%gﬁﬂkl%’
selected from.a group consistjng, of , u, r .and Al a: X 12 and
X6 ar o THRABHEHERSY Of TP SCLLT AP ot daf CERIL ARSI ToE A1 T EEZ et “and
Val ; X7, X32, X36, X44 and X4g are _independently selected froma group
consi K i ng0®. [lihe mogulation; of hemichanps} funstpn by phospharglagiensof %Hw@ﬁd@sﬁﬁupgla%a ect ed
froma group consisting of Gn, Qu, Arg and Lys; X10, X13 and X21 are

i ndependeeeh sepertddeuytienset piorh @ISGOAUMIPIRENT itlst teavhing$ ofTyhich dheqt efigompassdhe s ;

X11, 20 X15i X20 and X35 are independently selected froma group consisting
of Phe, Tanti-camebxihrcpinpaiinds araitaethGls proviled Raleipendent |y sel ected from a group
consisting of H's, Tyr and Asn; X24 and X37 are independently selected from
a group consi g hitdhePhspe6d a afd-SonndN caffbuRl Comptdes %pébtixséoramingl adgpendent |y
selected froma group consisting of Arg, Lys and n; X31 and X42 are

i ndepende&gj %’eqﬁé?l'cgg&gééa% i ) ag{ré}féﬁ’ierﬁgﬁﬁ% ?ekisogg(eg PLYS4n 7oBa cShidxANd G i X33

is selecte rom consisting o u and Asn; X4o0 and-X43 are

i ndep%”lde&%hé&ié %ﬁﬁ:‘ %? 3B,r é)lni,aang B%Upin cgr(?ain embodiments, the anti-connexin compound .

comprises a peptide comprising an amino acid sequence corresponding to a portion of a

transmembrane region of a connexin 45. In certain embodiments, the anti-connexin compound
is a peptide having an amino acid sequence that comprises 5 to 20 contiguous amino acids of
SEQ ID NO:62, a peptide having an amino acid sequence that comprises 8 to 15 contiguous
20  amino acids of SEQ ID NO:62, or a peptide having an amino acid sequence that comprises 11
to 13 contiguous amino acids of SEQ ID NO:62. Other embodiments are directed to an anti-
connexin compound that is a peptide having an amino acid sequence that comprises at least 5,
6,7,8,9 10, 11, 12, 13, 14, 15, 20, 25, or 30 contiguous amino acids of SEQ ID NO:62. In
certain anti-connexin compounds provided herein, the extracellular domains of connexin 45

25  corresponding to the amino acids at positions 46-75 and 199-228 of SEQ ID NO: 62 are used
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WO 2006/ 134494 PCT/ 1 B2006/ 001961 consisting of Thr and Ser; X41 is sel ected
froma group consisting of Qu, Asp, G n and Lys; and X46 and X47 are

i ndependeRyhyosakeesed froma group consisting of Val, Ile, Mt, Leu and
Phe. In certain non-limting enbodi nents, peptides conpr PSTABPSHIenout 3
to about [ . u ffrom. . to. t 13
conti guoﬁgg%vﬁ%ioﬁgtﬂég?rggﬁgﬁ‘ ‘Betpﬁ%é %’é‘%@‘?g%sﬁ?{ﬁ’ gﬁ!&t(%{rnnﬁelmé@ggé%rrl%e%phg%fl? é(3V%iarr11hi bitors
of the invention. Formula 2A X1-X2- X3-X4- Xs- X6- X7-X3- X9- = X

0 Xbe s 3R see? srtes i 18 Tieogaiacina pom s 46 Agnd 199928 of 5BQ ID

A y- CyS- X26- X27- X28- C_XS— X30- X31- X32- X33- X34- Pr 0- X36- X37- X38- X39- X40- X41- X42-
X43- X44- N FRenpapHdesyceqynet kava aamipgacih sequense iidraticnd fo18198¢ portienserft ed from
a group consisting of Leu, Ile, Met, Val and Pro; X2 is selected froma
group corHGID NY: 6L, @d/conggrvativagyminaseaid elrdgenl razy De3miade subh thaslthecpeptiddsr om a
group consisting of Thr, Ser, Asn and Ala; X4 is selected froma group

consi $t i neraiaf bikdisg a&buity &b fanetivdlal TautiyieXen thé23sayX3IBscriveld Xédimael dthelefendent |y
selected froma group consisting of Val, Ile, Met and Leu; X6, X12, and X26

are i ndepabdleit the aste! 18 GHRE emb&diinents, Pepride tﬁx%@tsﬂ'e?fbh B8 tHefcofthdkin ASRIn &hér and
Lys; X7, X14, X33 and X37 are independently selected froma group

consi sti TRL 1ok N | ect ed

rom 20 Ars SR Ecelil don et gy O I S e e e

consi st ngsigf TisDos oL rl%gl_%ig)Phe; X11 and X31 are independently selected from
P,

a group ONST St | ng o G u and Asn; X13, X21, and X22 are independently

selected froma group consisting.of G.n, Qu, Arg and Lys. X16 and X34 are
ndependent | y TLeT e ERASRIEgH e GRsCRIEHREPERIUHG CORPRE2 PARIe BBPRIE 1 7 and
X40 are independently selected froma group consisting of Arg, Lys and d n;
X19 afd xmosgeid sequengel preaspndingyto agpoiond aftrapmentyansupsien ks eanpergn 43. Asn,
Ser, His and Asp; X20 is selected from a group consisting of Thr and Ser;
X30 is sdheettain enbodinzentyr thepantbersinetin mgmpduntlyis a péside Thaping sandanng ;acid32 i s
selected froma group consisting of Lys, Arg, Qu and An; X36 is selected
from a grsequeneahai comiprises &f tol 20econtifalous argido acids MESEQ XOND:63,sepeptidechavingom a
group consisting of 51 WO 2006/ 134494 PCT/1B2006/ 001961 Hi's, Tyr and Asn;

X4l is sehQalRthcld REbcRcOhAPdNHRIES 8tbi18 Gofgudiimidy SoidsfSEQUBUNG Y, drlaP; X42
is selected froma group consisting of Trp, Tyr, Phe, Arg, Lys and Cys; and

X45 is S?eegtt?&e%vin%:]aﬂ{glﬂncg Lay @ecﬁlglg%: tﬁéticggxpﬁges @ Nto H Sontfhohs. aln}{ﬁc]z adlifor ASn and

Asp. In ain non-lrmting e nents, peptides conprising from about 3
to abl%Ut S%*R) HBrI\?(S%?:. Other embodiments are directed to an anti-connexin compound that is a

peptide having an amino acid sequence that comprises at least 5, 6, 7, 8, 9, 10, 11, 12, 13, 14,
15, 20, 25, or 30 contiguous amino acids of SEQ ID NO:63. In other anti-connexin
compounds, the extracellular domains of connexin 43 corresponding to the amino acids at
positions 37-76 and 178-208 of SEQ ID NO: 63 are used to develop the particular peptide
20  sequences. Thus, certain peptide described herein have an amino acid sequence corresponding
to the regions at positions 37-76 and 178-208 of SEQ ID NO: 63. The peptides need not have
an amino acid sequence identical to those portions of SEQ ID NO: 63, and conservative amino
acid changes may be made such that the peptides retain binding activity or functional activity

in the assays described herein and otherwise known in the art. In other embodiments, peptide
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5 about 8 to about 15, of from about 11 to about 13 contiguous am no acids
of the pe&&,b(?&s 5% Formul a 2B are peptide inhibitors of the invention.
Formul a 2 000934484 X4- X5- X6- XT7- X3- X9- X10- X11- X12- X13- G PCRIB20YG/@1961- X

s- Xl 9- X20- X21- X22- Cys- 10 X24- X25- X26- Pr 0- Cys- Pr.o , .

X30- X31- YABetRemior §ighs qenniap poiein Uit %ﬁ@ﬂms%%& ulgzdomaing (5gathe RABORR. Xx47- x43
(Formula 213) wherein X1, X5 and X45 are independently selected froma group
consi st i nFEQD WAG3 npyorrespopding 1¢ pesiions 316 andd 78208)k| ect ed from a group
consisting of Qu, Asp, Gdn, Gy, H's, Arg, Asn 15 and Lys; X3, X17, and
X22 are i ndepéndenain yorslhitiog ecthbbdiorents, the auip-comesingieptides ebmpfse, seljhencesMet and
Leu; X4 is selected froma group consisting of Ay, Qu, Asp, Ser and Al a;
X6, X12 abflespdfingtoa portitdpe idedhhexitaltacdierdr ddmuinsowith einper¢aive amiinongidof Leu,
Ile, Met and Val; X7, X32, X36, X44 and X43 are independently selected from

a group GaRtittbhd@ick that beptid¥@hre flRHomiNY abe; antkBonneRiMcoipBuise Exaelgm@ndent ly
sel ected froma group consisting of dn, u, Arg and Lys; X10, 20 X13 and

dad
X21 are ic@ﬂ%ﬁ}éﬁ%&% %cag &%&ﬁﬁqorts.r if?cgﬁcﬁe 18f %{ﬁpfé%&]]uﬁgti nQ)ff a-BXéPolé? Qx%inoTr p and

Hs; X131, are |1 ndepende y selected froma group

consi sting.of..Phe, Tyr and Trp: .X X29 .are independently.selected from
2 6r oup GBS Reronp B amipf i e RAyeh o B Siok A BRRORRY G
selected froma group, consisting of Ser, Ala, Aspn and Thr; X25 and X33 are
i ndependdimaicamipa-acad the tibstEuimnATFn aHaRgtis aming astd Wit anqther aliphptiepminox3
and/or X42 is 25 selected froma group consisting of Lys, Arg, Gu and dn;
X33 i s sdcidcthegulistitniion ofp paler amivaScidtwithganotheppqlar amiino agidy the substitytioraefd X43
are independently selected froma group consisting of Thr and Ser; X41 is
sel eclled dnraoiticaargino apidcowitts arstthengeidic dGling adddpthe Gibstitation bf s basid 2miAD acid

2006/ 134494 PCT/ 1 B2006/ 001961 and X46 and X47 are independently sel ected
from a grwitpanoees basid MFin6faciabnd the Qubshifftion bEan aekablBRghindbdid RiithyanBhedi ng
Assays for Peptides Pull-down assays may be used as to verify protein -
peptide i;pliehaChliRiacid N this assay 5 the peptide can be tagged, with a
protein-reactive or fusion tag i.e. GST (d utathione-S Transferase), which
will be used re. “pul.] - ' r L. Vja
attachnent t o SO GRS hupdtd s B o3 ARG RSP Mk FEURTEB M e
conplex utilizi « 1 kher SDS- PAGE .l oadi,ng buffer, or, alternatjv

conpet 1 1RSS4 e R e B tome et e Bt B M B an
SDS- PAGE gel and using Western Anal ysis detection nethods. 10 Art known

met holds df thedistapdisasendyxtaseiiylan logns ssnsetivellescri bed in Ei narson, M B. and

Table 1. Peptidic Inhibitors of Intercellular Communication (cx43)

FEVAFLLIQWI M3 & E2 (SEQ ID NO:32)
LLIQWYIGFSL E2 (SEQ ID NO:33)
SLSAVYTCKRDPCPHQ E2 (SEQ ID NO:34)
20  VDCFLSRPTEKT E2 (SEQ ID NO:35)
SRPTEKTIFII E2 & M4 (SEQ ID NO:36)
LGTAVESAWGDEQ MI&El (SEQ ID NO:37)
QSAFRCNTQQPG El (SEQ ID NO:38)
QQPGCENVCYDK  El (SEQ ID N0:39)
25  VCYDKSFPISHVR El (SEQ ID NO:40)

Table 2 provides additional exemplary connexin peptides used in inhibiting hemichannel or gap
junction function. In other embodiments, conservative amino acid changes are made to the
peptides or fragments thereof.

30 Table 2. Additional Peptidic Inhibitors of Intercellular Communication (cx32, cx43)

Connexin Location AA’s and Sequence
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Olinick, J.R, "ldentification of Protein-Protein Interactions with

G utathione S-Transferase Fusion Proteins” In Protein-Protein Interactions:
A Mol ecul ; Manual , Cold Spring Harbor Laborato I ess 37-57
(2002), Eﬁrg%(gﬁ,b% B. Detection of Protein-Protein Int Bﬁg}gﬁ%ﬂ@l{%‘gr ng the
GST Fusion Protein Pulldown Technique. In Mdlecular Coning: A 15 Laboratory
Manual , 3weh Editiom, Coled SpraEsgwsbrResridyarborainsyyybimessHVRP (s83.16 Soild) 59
(2001), asd VikisEl H Q@i-sands@yapek¥Fl.. d ut at hi one- S- Tr ansf e3eagpNBuUR) on
Based Asgxys for Stludyisdg’ FENRLQPBCNHVOotein | nteractions. | n FBEQURNA: @r otein
| nt er act ik, Met hdds &ad3 AﬁRgPY%%tFP@Hs Met hods in Mol ecul afSERIIBNEA) 261,
Fu, H Ef®Humana Br esslo+i8§ APQPQPNT\’BEFVWBEI&TSG (2004), HP§P-43hi ch is

|ncorporag"§§d by rez rerﬂ@%i%rﬁ EéFR%ﬁEC}ety 20 Interactions aﬁge@ﬂgjiy of

pr ot ei ns and peptr es can RELeesad usi ng surface plasnon “resonanc

t echng ogysvhi ch egabl e5.78 heggphfddia&t | ons to be measured i ggo@8Notdsie
(avai |l abl@®aa t hrougﬂ;tl Bl Agap e)vwaDEkSsrEPIL0ach has the advant agessofipgiet®¢t i ng
| ow af fi mixby prot ekin i4stser DEKESACNTLERGY ace pl asnon r esonancesBabiNessopn an
optical ph&homenonE2 hat18-$2RETEKD/FTWeasur e changes in the s@EQDOA:SI)
concentration of nolecules at a biospecific surface. This 25 si naI ari ses

in thin e il ng und’é? lgéﬁﬁTEtIﬁTons of total internal refleét

si gnal 5‘3’3 WO 2006 01961 depends on the IB |ndex
of sol utré;:ﬁ\as in co act 1t1r§ 15% YEce. Mol ecules in sol utr%% %’ﬁsh g
changes in refractive |ndex an us give rise to a rreasurable srgna |f a
bi ospgeci fagz2 | ntergcti ofp-@coaig.qrdimcal |y, the protein is img@ibhozgs by
one of seskeral possi bl er7ped2lro0sLHV@RRSPCREE Ar boXynet hyl at ed dexdsqan nNgoiey
surface. The interacting peptide of interest is injected 5 over the surface

and the Kixdetics oF2 bi N8-19g SE8AVHEESUP@HQI n real tine. Art k iRRTD Mt Hods of
perfo agg"f‘bl ndi ng_assays are descrr bed in Schuck, P., "Relia bI
n

deter bn of 1ndr '76 & kinetics using surfacé i Dit)
resonanceC osens ggkptr&? Bi ot echnol ogy, 8(&)yA%8: 22
d

(1997), an Zhang, es ee surface plasnon ‘resonanc

the MeasufgEirofes tt%"\éx?r&%'llﬂl%} ol Blloffd G el B3 WARS es‘t&{@%@el

nmeasl es virus ‘nuc eocapS| pr ot ogl Cc

170-181 (200 un n cti e us
deter m nH lﬂtgtlﬁ SRR huflhs MBS i Ebvie R 3e SR Gt Sﬂaﬂeﬁf
hentchannels man .cervical cancer cell line is stably nsfect ed
wi th 3lox e ueézre pwﬂ% iioFs Ba PariayReRy IR AR SRbAdIEENS. ntlerfééqr wideg | s are
incubated in a zero 15 cal cium sol uti on (HBSS- HEPES cont ai ni ng 1nM EGTA),
whi ch hasenhedimnestsaventides ceraprising:feom ghontfeteiahouh & i of ramrbpw 1{ Seabolr damink. | et
at, "Pharmacol ogi cal sensitivity of ATP rel ease

contiguous amino acids acids of the petides in this Table are peptide inhibitors of the invention.

for
10

In other embodiments, conservative amino acid changes are made to the peptides or fragments
thereof. See Boitano S. and Evans W. Am J Physiol Lung Cell Mol Physiol 279: 1L623-L630

35 (2000).

40

45

45



triggered by photoliberation of inositol-1,4,5-trisphosphate and zero
extracel | uI ar calciumin brain endothelial cells. Jour nal of Cellul ar
Physi ol og\ye 20d8A6&bs P- 205-213 (2003), DeVries,

"Heni - gap-j unction channels in solitary horizontal cel I SQST/H?W@W‘H’A’E% sh 20

retina." Journal I 445: 201- 2 i, H, et at,
Properties and ?%{&Jgaﬁ%’%c%&ﬂdé%wsé% %’%S’H%F%gﬁ%g‘(]:'%‘%ﬁ% h}egn)eﬁs the pl asna
menbr anes,,of cultured cells. Journal of Cell Biology, 134(4): p. 1019-1030

(1996)). yGeldes Will then be ingk bk PLo0obMIABE st RegbOLik Ry

HBSS- HEPEScg@Nnt ai ni ng 1mM EGhAvwabebearraNrirophstitirtadute. (43008 dbury) i odi de
is a fluamesoent dye which isEmmmmemecmahjmpmuwbecgmsm ®@b: i7vs smal |
nol ecul amu2Biwei ght i s abl e Ervwent@pridyrxorgtrNvennghemsNed s (sH#3r opidi um i odi de
upt ake wihufx3zel det er mi ned S5ZRWWEPRIOBICRBRRPGASNPCHYEFBRBOW 00SER6ID NOISi7AY

f1 uor escémée2mi croscopy. Cel F%VWﬁPMSSb@NFW?G%Vé‘éPQRFEWHW opFEQi TAMPodRde i n
the presél€®€s of the mmetick F%BEEW@WEFWHQ%F?FSHF%%@QC%Ng’r égent dye
upt ake. P8F¥Hucl eoti de and n§ PEQSBE?C&TWHHWFYPQAEHSH o ]

corrpoundi ‘al so be used i it COPFRATAE gs\éz ATS r‘1 %I§ r?;f;ounds

i ncl ude pEEyfucl eotides suchgs, E%EEIQI %SEQnB{E oI

nucl eot i &g <1cRNAIL and deoxri EggﬁémK W@Y@@ggﬂs e Q%nﬁg(w |7§pf or ns
whi ch resibtsoi N reduced traegév@btmpmmi c@mhﬁmms&@fi OkdBoafs nb Nigey f ere
w th the duast i on of cel |l gapsivwbedskenTEorAciNvOYIRIFAaisHON Qdeot iese: anf i sense
conpounds results in the reduction of gap-junction-nediated cell-cell
communi cation at the site at which connexin expression is dowregul ated. 10
Antisense conpounds, for exanple, have been used for the nodul ation of the
expr essi o”‘ﬁ for genes inpli cat ed in viral, funthaI and netabolic di seases

U. S. Pat "¢ 5, 166, 195, 8%5“81‘% %“d@qﬁ'.'bu é%ﬁQSIQ)f\IOHIB‘%/)

Pat. No. hgc’é;(g4 810 propos FH ‘PHJ' gﬁlgi = o5i ﬁ)l ex

vi rus leﬁgxﬂR?\lA and in | EP ANLLS '

provi ded,hub,ggql ydi ng ol i gog hapsS ST PorTRRBHERE | 0&E ;&Ngh%sf unction
of nucl eigcszi d nol ecul esMﬁﬁQQﬁJp@Mﬁﬁ&@%ﬁ%mﬂbéﬂv@ﬁﬁﬁk’V rz@ngutﬁmbnqm he
amount  afucggennexi ns produced. rthvsEPEvac@oPivSh@grIEXPr Osdcdimgo: feaf

exanpl e, mtkyyonucl eoti des whi alyesprevivcgriptyyiydrvsrRTERT Wi($BD muabeise) aci ds,
pr ef er ablpcrRNA, encodi ng SOHNENFCHIRPKIRPCTRAPCBRYNBEY VORETHHH UCHER0LD de: o)

pol ynucl ewfxdde may, for exBriPIELYCRSHSAYICERPPERIQAPFFLERPTESRI {{ SRYf IR NeorvAexi n
MRNA, Typ}iUE’éﬂslg t he anti sefi&8Y &YRMBW@SPW"H’EPW ‘FfiIéF%T@§TtéS}%QhéD |NPbd’§bme 20
bi ndi ng rEGF%n®or the codi h@QF Pyr?a | eoti de
may be c g‘mmsntary to al

f it 5Hp§gﬁtﬁ§>§r§‘§§§?r9 |
t he pol yﬁcfgsotl de may be‘t% 2 EE corrp é’rrgen @ a ar%gofé ggﬁeil n

MRNA. The anti sense .
Sequences of the E2 domain of different connexin isotypes are shown with amino acids

")h:_‘

5  homologous to peptide SEQ ID NO:35 and peptide SEQ ID NO:36 shown in bold. Note that
last 4 amino acids of peptide SEQ ID NO:36 are part of the fourth membrane domain.

Table 4 provides the extracellular domain for connexin family members which are used to
develop peptide inhibitors described herein. The peptides and provided in Table 4, and
fragments thereof, are used as peptide inhibitors in certain non-limiting embodiments. In other

10  non-limiting embodiments, peptides comprising from about 8 to about 15, of from about 11 to
about 13 amino contiguous amino acids acids of the petides in this Table are peptide inhibitors
of the invention. In other embodiments, conservative amino acid changes are made to the

peptides or fragments thereof.
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pol ynucl eotide may inhibit transcription and/or translation of the connexin.
Preferably the polynucleotide is a specific inhibitor of transcription

and/ or trapghsichoepf the connexin gene, 25 and does not _jnhibit
transcription and/or translation of other genes. The pr OHG%B%%OOB?%d to 55

WO 2006/ 134494 PCT/ | B2006/ OO%I[;R@S’IM/E tﬂ?ﬁgamﬁﬁo%ag;pe or NnRNA either (i) 5 to
il 0 the coding

t he codi ng sequence, and/or sequence, and/or (iii) 3" to
the codi ng seqguence. CGenerally the antisense polp¢pipbesid d@e¥idl yo.Co4ise the
expr essi ogppeigeconnexi n MRNA and/or protein in a getdkripribeseeducsd. sshhe
antisense polynucleotide is generally antisense to the connexin nmRNA. Such
a polynucl eotide may be 5 capable of hybridizing to the connexin nRNA and
may i nhi biCx¢he expr essiLOIRWYLYAFSHHAEXTIXRPECPHOVPCEFSRBTERIGF A t (SEQI® ¥T: ADre
aspect s ofuCEnexi n NMRYEAVRSMERFTPHRAVEARVRIGNTIPCE YSRATHEVIAY ofFEQ IRRMA 97)
processi MESXHRNA t r ans pdVTYFE NG HVLGEPRAGYLVOCF ERRETETTV G ofSERFIRANO: 98)
degr adat i BIY*3%fAe anti stéﬁ%bgbq Rl EeHT Fg&?'f‘s}mﬁ ri SiEQe? % ?ﬁs

. huCx E S

S

MPRVIAGSVE

. L T PRLVQC, PC KKTY D NO:
connexi n K 1o form o ST %f”{%z LR o B o

_ ey tmh%% L9 R e RN ey sRU ek rar U P8 1o lih . MRy, be
suscepti bl g,io degradation by, RuelRes@srd¥iiocitZatiar-af @Rbisenser o)

transl ati id/ or des

P
ol i gonuclekides w th nmRNA | pidirhafescoshiddyRRRrrriEkTer @  (sEQSpNRY.MBd4)
functi onsmeksdtRNA. The fGunatrt ansandkrdibedrovivevisibendened Wweb hoi mel uge al |
vital funackions such asacdvery@EBRHDYECDREFERNSIDOEEHRPOERTOFIIL NESERNA 1@ Lde Site
of proteimcke@ns!| ati on, LVEYAENSIFEVRRYAPGSROFIPHYV@ICAVIRPTRRTVFIG: RIMAQ IDpid:clavg of
t he RNA t®Cyé®| d one or INEYEIYARRKT TSPERRERCPHAGICEYRRPERINEF T | GEQCED N4:t {08Mhi ch
may be enf&8Ed in by t hEIEINALYIBRVERFRYCSERPEBEECE T REFFIERIIN ( ST N3:h&ORNA may
al so be interfered with by anti sense oligonucl eotide hybridization to the
RNA. The overall effect of interference with nRNA function is nodul ati on of
expressi on of Teblen®xirevides rpeptides ciphibidors obfcontexin Advsbawn owith' mefetericat toothe
i ncludes either inhibition or stinulation; i.e., either a decrease or
i ncrease ¢xtracdplaekepoEl ad E2)rofl cdnat:tin @0 dlhebigoldraméior sdds 26 directatiagosthehi ch
are routine in the art, for exanple by Northern blot assay of nMRNA

expr essi OffansRémbrencatSenstor astmexih pd.ase PCR, as taught in the exanples of the
i nstant application or by Western blot or ELISA assay of protein

expression, or by an imm”%b?e@.%iﬁeﬁﬂdﬁ%ﬁﬁmopsf protein expression.
Effects on cell proliferation or tunor cell growh can also be neasured, as
taught g the exanples of the instant application. Inhibition is presently
preferred. 56 WO 20fxwhdb488koRbFRcbIPONOOLYRHrI siReRviche t alsgetrpSid: €110
sites have been i demdmahkssaeoohi gonucl eoti des are chosen whi@hg abeno: 111)

=

sufficiently conpl enent ary DEeAbEREDTIPget, i.e., hybridi ze sw@kdimoientia)well
and with sufficient TIQPGCQNVCTDQ (SEQ ID NO: 113)
VCTDQAFPISHIR (SEQ ID NO: 114)
AFPISHIRFWVLQ (SEQ ID NO: 115)
E2
MEVGFIVGQYFIYGIFLTTLHVCRRSPCPHPVNCYVSRPTEKNVFIV (SEQ ID NO: 116)
MEVGFIVGQYF (SEQ ID NO: 117)
IVGQYFIYGIFL (SEQ ID NO: 118)
GIFLTTLHVCRRSP {SEQ ID NO: 119)
RRSPCPHPVNCY (SEQ ID NO: 120)
VNCYVSRPTEKN (SEQ ID NO: 35)
SRPTEKNVFIV (SEQ ID NO: 36)

Table 6 provides peptides inhibitors of connexin 45 shown with reference to the
10 extracellular loops (E1 and E2) of connexin 45. The bold amino acids are directed to the

transmembrane regions of connexin 45
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specificity, to give the desired nodul ati on. The anti sense nucl eic acids
(DNA, RNA,  nodified, anal ogues, and the |ike) can be made using any
suitabl e 0 RYE/1849p4 produ0| ng a 5 nucleic acid. O igodeorgnusdoesmioishas
directed to-other connexin proteins can be selected in terns of their
nucl eoti de sequence by any art TabledyRixd¢Zpepdideiwhibitorssuch as, for exanpl e,
the conpdter prograns MacVector and Qi oTech gfromdlgos etc. Eugene
Oregon, USA). Eq Y%HFIYFBFQS&BWT’%%FW TRFPRUSHVERWVED| e t HEDJGH ejv'aér al
vendors i ncl udi ng %h: goTech (from Qi gos eﬂ E%% nej22r egon,
USA). For general nethods re n g i sense ponnuc ,
Antisense RNA and DNA, D. A Ml tgﬁ PQE%JQ’ %Lpﬁsigpﬁl ng Har(éE tIE org%pry

Col d Spring Harbor, NY (1988)). See al so Dagh@uetrwdto Nu(gg@lIg eI %)
Research, 19: 1805 (1991). For antisense therapy, see, for exanple, Uhlnann
et al., Chem Reviews, 90: 543-584 (1990). Typically, at least a portion of
t he nucl eoti de sequence is known for connexins in which the inhibition of
expressi B2 is desired. Polynucleotide targets may be 15 further identified
by gene wal ki ng t FENPRLGEQE LEFREVIRITY KGSREP PERIDCSLRRTRFBFFac hel§E¢ 3P Mo:d&it i f yi ng
unknown pol ynucl edEVeR-18 uences adjacent to known nucleoﬂﬁaelgéqpeﬁﬁes are
wel | known in the art LISEELYHR exa e Parker J.D., et al. %l ds Res
19: 3055-60 (1991) for a des%FrQV’thF 3. I;&,ng PCR). All @ﬁoﬁﬁemor ¢edi ng
references, as well as others referencé F —ie |ncq8§§r

reference herein in their enti rety. Prefera ysm%k,lgpn@ntl(%g@s@ I@)onpgund i's
targeted to one or nore specific connexin isotypes. Particular connexin

i sotypes nay be targeted, for exanple, based upon their tenporal or spatial
expressi on. juncti ar e express d jn vascular tjssues certain
enmbodi ment s, G?‘En P ef’g’B ipeas T eksprﬁegfgré?ﬁ ithaty 5SS hep ?‘?essﬁ}égl % Yoe ock

endot hel i aI cells) are targeted. See Canelliti P. et al_., Cardl ovasc. Res.
62: 41% -hepjchapmedowithoutn desitge blogking ef gap jurgiignt: h%llenotmlé@e&tqbﬁr ogd fos, and
25 snDoth nuscle cell s have been reported to express connexins 37, 40, 43
and 45. Sag fadicwat theofy7o\Ded@0B] B4i4 Wdso RETEteB 2D OG0Bl AB Inetic 2@OUdes (H&ef | i ger
et at, (2004), Sohl and WIIlecke, (2004), and Szmtko et al., (2003). It has
al so beenvC¥DHSFRISHVIG SHQ MM &KO: 133 Yislodksheivhegielsavitut dausinguitbasithg vegael s

adj acent to wound sites. Qu Cet at, Current Biology, 13: 1967 - 1703
(2003). | Un&foh@(Se%nmgéd?P&t al,, &Vﬁ@émhzﬁr?h}ﬁ’ﬁé?‘ssl(ﬁrﬁlbﬁziﬁ(z@@ﬁ)‘?d TheRRplide C

I sotypes of connexins 5 that may be targeted by the antiséense conpounds

t
i ncl ude, IW& nl(ergodl mer}?)gm% 3‘}50 b%ZlSedS}dr%Xamﬁgto b%'& h%%xbc%ﬁrﬁleg%ﬁl htbed

her ei n. Heant T - connexi argets  connexin
£5, 45 ot 80, 00,0, 21563 e SO SROOE) RCPIRRUIG ol gl sprnr
embod men{thgt ag r;Eéor(i‘t?c;[lIsc-:quence (DeVriese et al., Kidney Internat. 61: 177 - 185 (2002)). Examples
of peptide inhibitors for connexin 45 YVCSRLPCHP (SEQ ID NO:132), QVHPFYVCSRL
(SEQ ID NO:133), FEVGFLIGQYFLY (SEQ ID NO:134), GQYFLYGFQVHP (SEQ ID
NO:135), GFQVHPFYVCSR (SEQ ID NO:136), AVGGESIYYDEQ (SEQ ID NO:137),
15 YDEQSKFVCNTE (SEQ ID NO:138), NTEQPGCENVCY (SEQ ID NO:139),
CYDAFAPLSHVR (SEQ ID NO:140), FAPLSHVRFWVF (SEQ ID NO:141) and LIGQY
SEQ ID NO:142), QVHPF (SEQ ID NO:143), YVCSR (SEQ ID NO:144), SRLPC (SEQ ID
NO:145), LPCHP (SEQ ID NO:146) and GESIY (SEQ ID NO:147), YDEQSK (SEQ D

NO:148), SKFVCN (SEQ ID NO:149), TEQPGCEN (SEQ ID NO:150), VCYDAFAP (SEQ

48



connexi n conpound targets nore than one connexin (e.g. connexin 43 and
connexin 45). In 10 other enbodi nents, nore than one anti-connexin conpound
i s includd¥O pH6A3448t nul ation or corrposi tion (e.g. a phaPOBIEN06/®2d61
conposition). The invention conte ated that any connexin may be targeted
by one orDr¥Pd5DhESHYREVAQ (Fikd %l%ﬁﬁ@mﬁmldy@g@m%b@crﬁe&@macnd%nown in
the art, or later discovered. It is preferred, but not required, that the

t ar get ed lergtin éncluiingaSRL, ROH L.CPY\ CHIH M€X| 8KF1QPGRYCY] APLeKARp| o lorgary dora

nucl eobase sequence selected fromSEQ ID NO 12-31. In certain enbodi nents,
ant i senswmmpw@&wc&@wmkmbt{p N0: 15D VIHFE YOSRLLCPRS(SEQID Nomm? ei ¢ acid

nol ecul e encodi ng a connexi n havi ng a nucl eobase sequence sel ected from SEQ

ID NG 12vééEs1§gmoL§ﬁ 4 n@gﬁg@mw ?bt Egrmoqggemftqmemvcympmwmmtl ssue

to be engi neer ed an preci‘'se sequence of the antisense

polyngcl%gé QEPH§?ﬂﬂyﬂTﬁﬁfﬁﬁ@ﬁﬁﬁﬁﬁ@Q§ﬁbgbI«gQPprend upon the target

connexi n ‘pr teln e connexi'n prot proteins targeted by the

ol i gonucl eoti des wi | ependent upon,t he S|Ie tion is

2o Dot r ect edf certihngn g gog ‘H‘émﬁd’ﬁi?fﬁiite? St Bom ot supind Paeteln (o a
different sites throughout the bod in terns of connexin sub-unjt

conposi t iagput %@rﬁéoﬁdﬁnéﬁfrﬂmmbé‘{*@lﬁ ahpw 13 papiigapus ginieo agigs eflihe peridehiin ot her s

interms of distribution in tissue. As described herein, 58 WO 2006/ 134494
PCT/ | B20(®t10@4d 94 &re peptidganhiitoedfithitdsventiorher al one or in conbi nat i on may be
targeted towards connexin 45, 43, 26, 37, 30 and /or 31.1 (e.g. see SEQ ID
NCS: 12- 31FonknlghAar e suitable for corneal engineering or renodeling
application. In one aspect of the invention, the oligodeoxynucleotides may

be U”Ir@)d'il'-ﬁﬂxpm@%% €%o-R]LDBLIGI-R - 1'2-7@9%6@?{7 )@1 &X, 0K, I)%?-Xzss

i nvention e polynucleotl es may be single or doub st rand I'n certain

R e e e R e o D ST s S

splice s?% 3% épxon ﬁg»n or intron-exon junctions), the 5'-untrans|ated
regi on, fe ° anslated region. It is also contenplated that

ol i gonucl eoti des targeted at separate connexin proteins na 10 be_used in
conbi nati on (fWhereingnand ¥mare ingependantly seleqted fromra grpur consishing ehkeug Hgnexi ns
may be targeted). For exanple, ODNs targeted.to connexin 45, and one or
nmor e ot heMetremb¥als Xofs seleeted rommegionp tensisting ¢fSithehAsis Sercand X 48 seleed 30,
31.1, 37 and 43) can be used in conbination. It 1is also contenplated that

i ndi visdualfromnd grewncodsipingyofudd, eSet, iGIe andTEh; XE X5§ 664, BligaidX 2 aedfideperdestty
connexin, or may target 1, 2, 3 or nore different connexins. Specific

pol ynucl e@élécﬁ&ﬁﬁ“&h'd grotp %Hﬁé’tﬁhb'df Var g8t MeCSHEDAESXJ B deltBic8 GRALKI Hogene or
MRNA whi ch are not conserved between
consisting of Gly, Glu, Asp, Ser and Ala; X7, X3, X2 andr X»; are independently selected
from a group consisting of Glu, Asp, Gln and Lys; X3, Xis and X34 are independently selected
from a group consisting of Ser, Ala, Asn and Thr; Xy is selected from a group consisting of
20 Ile, Val, Leu and Met; X, X;; and X3; are independently selected from a group consisting of
Tyr, Phe, Trp and His; X2 and X3; are independently selected from a group consisting of
Asp, Glu and Asn; X4 and X3 are independently selected from a group consisting of Gln,
Glu, Arg and Lys; X is selected from a group consisting of Lys, Arg, Glu and Gln; X;7 and

X34 are independently selected from a group consisting of Phe, Tyr and Trp; Xz and Xs3 are

25 independently selected from a group consisting of Asn, Ser, His and Asp; X»; is selected from
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connexi ns, whereas non-specific polynucleotides will target conserved
sequences. Thus, in certain enbodi nents, antisense conpounds are targeted

to at | easyo&yigHsispbases of a nucleic acid nolecule encoding human
connexin 26, connex?n 30, connexin 31.1, human connexin §9T/IB73%Wé%ln 43,

in 26, connexin 30, con man_connexi n Bitn -
20 haman EAIMEXER BB e O S K 458 06 AtclOr Rt R BT BPrCE ot ent

In certain enbodi nents, the nucleic acid nolecules corresponding to a
connexi n FPAVIEING ofﬁdw@o%gs%w%@@ﬁ@@org@wé%wanwlawém Tyranfidsm:2- 31 i ncl uded
in the sequence listing of this application (corresponding to includes for
exanpl e conpl efmeris selegtBNAtom apmpen eensisting odiArg, Las @WEI@%i Hazpanst Eisnareet c. ) .
In certain enbodi nents, the conpositions target two or nore human 25

connexi n jndetendantly aglebtédnfiron b graup eomsisting sEPenTyf CyvbewandByreXh uswitecednnexi n
proteins. In 59 WO 2006/ 134494 PCT/1B2006/ 001961 further certain

enbodismentrsm atdigupaidhéiRHE TER PR WIET y8CysaRd PRERAE X0 is galevied foshh b @R
Exenpl ary anti sense ol i gonucleotides to connexin 43 include GIA ATT GCG GCA

AGA AGA @O];gisﬁégfm Pﬁ’{%‘("%&c ) NQ and)Asp GTA ATT GOG GCA GGA GGA ATT GTT
TCT GTC (SEO 1D NO 2) and AAG AGA GAC CAA AGA CAC TAC CAG CAT 5 (SEQ

ID NO 3). An.e I f.an anti.s lJigonucl. i t o i has t he
sequence TCC%@% ) ’T‘}imé&’f‘ %ﬂﬁg@e@i&ﬁ&&fl /Lé%% @%&bﬁ%mb%ﬁgﬂg E&({eh}rp ary
antisense, oligopucleotjde to connexjn 37 se|lected . nclude 5 CAT CTC CTT
GGT GCT emetéég?gom(lgeé g@‘lﬁg?uté)l t%ﬁ{%"%% CIRESANS 2HE A qfég? ?fP’f*I 3' (SEQ
ID NO 6). Exenplary  antisense oligonucleotide to connexin 30 selected

i ncl ude FommutalRase matdaigbbitaacfthainyentipeC 3' (SEQ ID NO 7) and 5 TTG TCC
AGG TGA CTC CAA GG 3' (SEQ ID NO 8). Exenplary antisense oligonucl eotide

t o cdineXformglh. 1B:sel ected i nclude 5 CGI CCG AGC CCA GAA AGA TGA GGT C
3'(SEQID NG 9); 5 AGA GEC GCA CGI' GAG ACA C 3 (SEQ ID NO 10); and 5'

TGA AGA CAM TAX ARA-XES,-Cly Ko 601 | -R1 MY 3-Cl K s-Kiy -2 720 B -PREK 0 eXHp 084 -CRt

ol i godeoxynucl eoti des sel ected fromthe follow ng sequences 15 ar e
B0 oA A A e B R T R A B R e o
5 ] KT 55 12 S i 0 O s O
oL godeorynuct <0t | g Sk SEEANRIIR: 50y SLLBHR, o BHEIEE 20
ot AiAS\C Gﬁél; %,?\s é?a\ilc;étegIfrogncaogr']rgt?pxciorrllsziggng(o%%%, IG[l)u, |\Acs)p, S4e)r and Ala; X, X2 and Xy are

independently selected from a group consisting of Leu, Ile, Met and Val; X7, X33, X36, Xu4

and X4z are independently selected from a group consisting of lle, Val, Leu and Met; Xy, and

X6 are independently selected from a group consisting of Gln, Glu, Arg and Lys; Xio, Xi3

and X, are independently selected from a group consisting of Tyr, Phe, Trp and His; X,

20 Xis, X20 and X35 are independently selected from a group consisting of Phe, Tyr and Trp; X3

and X9 are independently selected from a group consisting of His, Tyr and Asn; X34 and X7

are independently selected from a group consisting of Ser, Ala, Asn and Thr; X35 and X3 are

independently selected from a group consisting of Arg, Lys and Gln; X3; and Xs; are

independently selected from a group consisting of Lys, Arg, Glu and Gln; X33 is selected from

25  agroup consisting of Asp, Glu and Asn; X40 and X43 are independently selected from a group
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5" CAT CTC CTT GGI' GCT CAA CC 3' (connexin37) (SEQ ID NO 5) 5" CIG AAG TCG
ACT TGG CTT GG 3' (connexin37) (SEQID NGO 6) 5 CTC AGA TAG TGG CCA GAA
TeC 3 (c%‘hé@?ﬁ/ﬁ%§ (SEQ ID NO 7) 25 5 TTG TCC AGG TGAPCIIB20AA00361 3'
(connexi n30) (SEQ ID NO. 8) 60 WD 2006/ 134494 PCT/|1B2006/ 001961 5' CGI CCG
AGC CCA Grnsisimg ofGhr amirSe; Zui(is selerisd fan a Byoup Spmyisting ROGIo Asp; Gla@ad B¢ GCA CGT
GAG ACA C 3' (connexin3 1. 1) (SEQID NO 10) 5 TGA AGA CAA TGA AGA TGT T
3' (conneaid®s and X); frSHEQegeDdddily sdlddted fomh b Feoup eonsintipg ofivsl, fle,ddetdlesh dndr ei n
generally conprise fromabout 8 to about 40 5 nucl eobases (i.e. from about 8
to about #ge |inked nucl eosides), and nore typically those conprising from
about 12 to about 40 nucl eobases, and even nore typically about 30

nucl eobases. ﬁi‘@eha"?ﬁH§@liﬁﬁfﬁ?QhﬁBQcﬁm@xQHBéﬁtﬁlenﬁ%MQHlen%%dt@%aHmb@Obﬁoxﬁt | east
about 40, for exanple at [east about 60 or at |east about 80, nlcleotides

in | engt gbgd?% HRpbA l%oggﬁ‘gl‘?%g?lﬁqq t%) Iaé&? 13 %9191 u&%oagnsmgggg’sl nctpgg%?ld%glpmr e

nucl eot i in I'ength’ e anti sensée co

exanple, CDN .n.certain.enbodi nents, anti sense conpounds are
t ar get ed fﬂngfggéﬁé?p5%6@?“@“‘%JEI%85%@%5 of a nucleic acid nol ecul e
encodi ng .a connexi n having a nucl eobase sequence selected from SEQ ID

NO: 12- 31 .Formul2der enmbodi nents, the antisense conpound is targeted to at

| east about 10, at |east about 12, at |east about 14, at |east about 16, at
| east abo¥t-Xp&s- Yt X Es-KedetXseBlydt X0 XatXik-HasKisabotlys 26 XatXa-SasProabout 30,
and a0 | eGHt-CeadugiX 3 Ko0ys-BobaseG:-Bi-%u-PrutBheX 0-Xae Kob-¥ntXacXeXantodi ng a
connexi n Kav(FogmalardA)| eobase sequence sel ected from SEQ |ID NO 12-31. The
size of the antisense conmpounds, including oligonucleotides targeted to

between at | eagbrembRMUanBXgNske %egélﬂkﬂ@bs‘é&@ﬁd Gond a PesilpedoRsigigloMuene!l €

encodi ng a human connexi n, e 8 nucl eobases in length or Ionger

bet ween 8rapdq O mckeg%@%aéd fraﬁtavlgg&@ ARghg b cANGIZ0PUSY sabAReR, bet ween

ei ght and nucl eobases et ween bases et weeh ig and 50
nucl eqbase etween 14 and. : nucl eobases,
ot wedn 18 6iE) el fituct Re DY e 5B, i 0 i oBe om Bkl 52 oo
50 nucl eobases, vveen 35 nycl epbases in | ength, the |ike. Oher
anti senseco%ﬁﬂ?ﬁ) ]§ DL %fyeaq%g%r%f, 5 R&yaftﬁexﬁraf%w&fﬁrreéﬂe%‘w Saﬁ teefoma sj ze,
for exanple having nore than 25 100_nucl eobases in length. 61 WO

2006/ 1344 gwupcamsisgrnoibY dole det and Leu; Xq, Xiz, and Xa6 are independently selected from a

group consisting of Glu, Asp, Gln and Lys; X3, X14, X33 and X37 are independently selected
from a group consisting of Ser, Ala, Asn and Thr; X3 and X;s are independently selected from
20 a group consisting of Ala and Ser; Xy is selected from a group consisting of Trp, Tyr and Phe;
X1 and X3; are independently selected from a group consisting of Asp, Glu and Asn; X3,
Xa1, and Xa; are independently selected from a group consisting of Gln, Glu, Arg and Lys;Xs
and X34 are independently selected from a group consisting of Phe, Tyr and Trp; X7 and X4
are independently selected from a group consisting of Arg, Lys and Gln; X;9 and Xy are
25 independently selected from a group consisting of Asn, Ser, His and Asp; Xy is selected from
a group consisting of Thr and Ser; X3¢ is selected from a group consisting of Tyr, Phe, Trp
and His; X3, is selected from a group consisting of Lys, Arg, Glu and Gln; X3 is selected

from a group consisting of Ile, Val, Leu and Met; X33 is selected from a group consisting of
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Anti sense conpounds include wthout |imtation antisense oligonucl eotides
(CDN), antisense pol ynucl eotides, deoxyribozynes, m)rphol i no

ol i gonucl g@d belgass4BNAI ol ecul es or anal ogs thereof, &@y}m)l ecul es or
anal ogs thereof, PNA nol ecul es or anal ogs thereof, Z0po/ton %ﬂlogs

thﬁCiegfad a?l “d*}’j i Sl EUELE TR f"‘%{?‘ 159%2@5*%'?”@" |
ength antl HEVEDFOm BEBRS sw&%@ﬁwﬁw&%ﬁe R T o P o o

for ribonycl ease H (RNase a whi ch specifi caIIy degrades the RNA strand of
the forne OWWOHHEI‘@)@@ s, Gy iLys: éde, Ash agd ﬁé@r to prevent the action of
RNase H, ODNs can inhibit translation of mRNA via steric 10 hindrance, or

i nhibit spli cimgrtain npr-imitRRAMbOIDRESs, papfidapehnfprisiag romebewtSrie aiouhy Eoeen used
to target dsDNA for the inhibition of transcription by the formation of
triplé hebowesto 6D 15naf frve abbdtalilntedbdyy 1arcbntigaowsgamine deidebdhibe pemidesamt onat ed
synthesis and it is relatively straightforward to obtain ODNs of any
sequence f@ﬂﬂumnglle@@gm@m@mfﬂ&sﬁ@ﬂtmﬂl a antisense base pairing. 15 In
certain aspects, the phosphodi ester backbone of CDNs can be nodified to

i ncrease $|JﬁﬁL£Zﬁff' cacy as target-specific agents for bl ocking gene
expreSS|on ese backbone nDdlflcatlons mere developed to |nprove t he

stablllt %( _g;l}@)% 0 eXt]héhf F_ F % tha2 5'(21_ % st w del y
phor

'i
used i % & . aced by a
sul f Y ﬁgjil %? %és'gﬁo efgg )S‘Hgé ot hi oat e
20 ODN h 3 g he FDA and severaI ot her phosphorot hi oat e

antisense ODNs are _in ear]lier stages of clinical trials for a varlety of
cancers and i MhPIgiARE & pndiKeasssiaderendratlytedectedifiomsa group eqnsisingat PAHNSTwi t h
respect to bl ocking gene function vary depending upon the backbone of the
ODN ( Br an€hs, Tap arfd Lebie¥aisotleged fdm apiup-comsing 000W) Asp, BilmSGly,NHis,ahrg, Btei n, C.
A. Mol . Cancer Thor. 1,347-355 (2002); Stein, C. A and Cohen, J. S., 25

Cancers Reand B3; X3,689-a26 &8, 4rd 28pendenly,selectedftom algroQp obasistingaif Val, Gié6Viet1 61- 172
(1990). Net 62 WD 2006/ 134494 PCT/ |1 B2006/ 001961 negati vel y charged ODNs,

such as phesphpH,assdéciedafdn Bgrliulafb@ﬁé?itiﬁ QAIGEE GIf| Afp, BeriNOSElaHK,, NEfhmt ed

cl eavage of thé target MRNA. back one nodifications that do not

recruit t%%mﬁﬁ 1ddepéﬁ§ 9%%2\&% fO! 'ag(ra ?%an?sftlpg BQL%EIIQ MEthRd WP%py‘(nfb@ EI)NS

formed w e target can l'assi steric h| Adrance

! BB B i IR LA R
(Pras) . There SRS, B3040k 55k S gmh,s st 9P, SRl SHLEAST ©
20 X3 and Xj, are independently selected from a group consisting of Tyr, Phe, Trp and His; X,
X5, X0 and X35 are independently selected from a group consisting of Phe, Tyr and Trp; X1
and Xy are independently selected from a group consisting of His, Tyr and Asn; X34 and X3;
are independently selected from a group consisting of Ser, Ala, Asn and Thr; X;s and X33 are
independently selected from a group consisting of Arg, Lys and Gln; X3; and/or Xy, is
25 selected from a group consisting of Lys, Arg, Glu and Gln; X33 is selected from a group

consisting of Asp, Glu and Asn; X4 and X43 are independently selected from a group

consisting of Thr and Ser; X4, is selected from a group consisting of Glu, Asp, Gln and Lys;
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transl ation, anong other inhibition targets. In another aspect, nodul ation
of the connexin expression involves the use of ribozynes. Ri bozynes are RNA
mol ecul es WwhHagoeASde0fS €NZynmes, even in the conplete abse*;lﬁc1 10 of proteins.
They have the catalytic activity of breaking and/or for 'ﬁn%@W%Wé bonds
W th extr rates
of target ggd ﬁeactl E’r@%cfebéﬂd%%ly Ste%gtr&gﬂx?aaré&lﬁe&ﬂ%} F%tflgglzﬁir%’eolg& {Qﬁg&@o RNA

t hr ough son - Crl ck base pal ring and act to degrade target RNA by

catal ysin fhe hydronS|s of the phosphodlester backbone. There are several
di fferent ses of ri s, with the “~hamrerhead' ribozynme being the
most wi defft “é‘?’ﬁ%'i“ﬁﬂg‘*ﬂ&ay?fo{ ¥BHEESi npl i es, the hanmerhead ribozynme forns a
uni que secondary structure when hybri di zed to its target nRNA. The

catal ytically Puut‘:ﬂ@wmmay& may bebsed s thyaify peotein b penfide inferactiona Ak dds #pyay
target-conpl enentary sequences that flank the target RNA cl eavage site.

Cl eavdge thy paptidei daoZhemeggedq wiithes prbteiateactivei @nfaisios uag i.asGRAJOEsathinpe-&nd i s

al so dependent on target RNA 20 structure and accessibility. Co-localizing a
ribozyme Wakdferase), antget wilNAe Wisttdicdphige @fd Fpulltdoinat @hprofet-biféin® partee ala zat i on
signals greatly increases their silencing efficiency. The hammerhead

ri bozynmesy@kinenh ey 4 c&ﬂ%&ﬂigﬁx@seb@r ﬁék@méﬁél be’llo‘iMH% BREbT SO CoRABx Bflizing
transcribed fromvectors, "allow ng for the continuous productl on of

omontry seitle! e %3 fRoE Badi 3? B“ i dr ltmlye §rou%9tt§€%2a¥‘§‘e{%s%‘? e ket 11Tt
by | BbooRai RSy e gt ap %r%ﬁ?@stws AV el Anals B GRErD 1%%?99 !

catal ysis has been found associated with the self- dol i Cl, ng grou 11 i ntrons
of yebst, ARUSGER BMEGoYs ghperiRrménen binding 253248 affkedpscrbe 5)

si ngl e- stranded pl ant viroid and virusoid RNAs, hepati t| S deI ta virus and a
sat el | i t eOftiigks §.Bm Isotifenpion af Eraein-Bratgin dustrections avithF lytatlyionesS-drosferase
naturally, but can also 5 be artificially engineered for expression and

t ar get i ngFwsfonsireteink®? & BetpileRoedn Imeradt®ng: o Mdkeukha Cboningublaseat, Gauld Spsig and) or
trans (a noncovalently |inked nucleic acid). New biochem cal activities are
bei ng devehBgedabesittlg Prassyipp! 97-5@! (2602),0Pinkrs6H, OAM . SDésctioR| f PrdtedifPfeai i Ng new

ribozyme notifs that act on substrates other than RNA. The group | intron
of T. thefinanbid é‘sm%%het angﬁuseh p;btémcﬁu?neyw@fetmgéywmo@ec% clidhifgonvert ed
into a trans-reacting form which we refer to as an Intron/ribozyre, making

e R AT il U

exchanged do\’lkiasl ﬁ%’ y ec? Gugri( %Lté}]ﬁltathloneg O¥ran§£rase-Fu31on Based Assays for Studying
Protein-Protein Interactions. In Protein-Protein Interactions, Methods and Applications,
Methods in Molecular Biology, 261, Fu, H. Ed. Humana Press, Totowa, N.J., pp. 175-186
(2004), each of which is incorporated by reference in its entirety.

20 Interactions and affinity of proteins and peptides can be assessed using surface plasmon
resonance technology which enables these interactions to be measured in real time (available
through BlAcore). This approach has the advantage of detecting low affinity protein
interactions. Surface plasmon resonance relies on an optical phenomenon that is used to
measure changes in the solution concentration of molecules at a biospecific surface. This

25  signal arises in thin metal films under conditions of total internal reflection. This signal
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attached to the intron/ribozynme. This occurs via a splicing reaction in
whi ch the exon attached to the intron is positioned by base pairing to the
target MRNPoSGsiRfdo4i t can be covalently 15 joined to the 5" end of the
target transcript in a transesterification reaction. Thichg%%WW@Hmﬁas been

used to trans-splice. w.l d-t seguences .i nto,si ckle cell, gliohin.transcripts
o mut (P 3t Rty 0T B RAROR ESneael Wy TeHiod, Fnte i@t Rorpfed"S° T P
of protein kinase transcrjpts.in otonic dystro allele.. The,

endor | borfibib SaaneRRIEI BV s Agd %ﬁ%@dﬂfﬁmy@%ﬁ%@%aﬁ?aldgﬁ Gicspecifig;

enzyne 20 has RNA and one or nore protein conponents dependi ng upon the

or gani smiktegatianngcewrsi (Typisally, &) ppteln. is ImaotRligrd yrRue v€ sever @%Sth%mege%er i chia
coli and Bacillus subtills enzynmes can act as a site-specific cleavage
agent i n dniea edrbexymethylated iexipanegodd surfacadde iemctaigrpeptidet ofanterestam imgected
conditions. Studies of the substrate requirenments for human and bacteri al
enzynes hawicthe Sl afidiht kingticsrofbindilg apannsdsuet @srchloimei Ahdhown mgthedy eésenbl e a
segnent of a transfer RNA 25 nolecule. This structure can be m m cked by

uni quel y ﬁ%hﬂﬂ%@in@ﬂig' 36498 Ard_Sribedhh FhiR&! b., “RA1iAR dA0G(id30A W bindin%
PCT/ 1 B2006/ 001961 toO thé target RNA, and serve as substrates for e

P-medi at e'abﬁniﬁ'i %ﬁ) @ﬁ&ﬂ%gsﬁ}gﬁ&ﬁﬁ%igfasﬁgﬁ IPesoﬁz{ﬁcé tB?OS&IEﬁIIS”t L@zﬁrr@ﬂp Péﬁzﬁ%e}n! S- 1

has al so bee e antisense conmponent can 'be cova y ] oi ned

to the RNAse P RNA _ fher i recti t he, enz Yot 0 fhe target RNA of
i nt er est %ﬁtﬁ%gg%ﬁ(&@ﬁ%ﬂ%g ear?d%@%t%ﬁggg%&%ﬁﬁﬁs Bf‘eof)tte“‘ruf@cq wgst“f’ﬂ? desi gn
of antisense 5 RNAs, which pair with target nRNAs of interest _to stinulate
si t e- spedFionence | fan(lisgmeguransat of dewyeffitilyabipding tinfergetiong hekseBi SRR ¥ bot h
her pes sinplex virus and cytonegalovirus in cell culture. A nunmber of snal
pl ant 1QpathesglenvicusmMalsoqapsid piotkin.” dhid/egitd! tPeocrilines Gnidnev5(1udad0-d8) (2083). t r anscri pt
froma N crassa mtochondrial DNA plasm d and the animal hepatitis delta
virus 10Fumeteiddssaysel f-cl eavage reaction in vitro in the absence of
protein. The reactions require neutral pH and Mgt+. The sel f-cl eavage

reaction is aFuhdiiofflladdayPeintbeked 1 Aeteriniké WReth@hikid€lc péptidbLare ABIE RABlbKM Of
replication. These self-cleaving RNAs can be subdivided into groups

dependi n a : : | eavage
oo ey SR SrAEARARAEISR ML 2 GEARKEN Vo cltE! o0l Rty BRMcdd A | C2va0
si ngl e- st d | ant_ i raQi nd virusoi.d RNAS.. On 415 t Si f shar ed
Soconaar yOLBr Gaaf @ nalhel BhfteRACanbE B Gy BRee TodPeihout o AR 5y 8'ze

"ha head” has bee | V. one grou this .self-cleavage donmai n. The
S o seatin By SRR e s SR Eb i HhS b et Sheah A ¢ o

hanmer head catal ytic domain has nmade it a popul ar choice in the design of
t r ans- actqoReexin Benzighgugels (BeenBragintks.off- @ i“Bharmacological sensitivity of ATP release

triggered by photoliberation of inositol-1,4,5-trisphosphate and zero extracellular calcium in
brain endothelial cells. Journal of Cellular Physiology”, 197(2): p. 205-213 (2003), DeVries,
S.H. and E.A. Schwartz, “Hemi-gap-junction channels in solitary horizontal cells of the catfish
20  retina.” Journal of Physiology, 445: p. 201-230 (1992), and Li, H., e al., Properties and
regulation of gap junctional hemichannels in the plasma membranes of cultured cells. Journal
of Cell Biology, 134(4): p. 1019-1030 (1996)). Cells will then be incubated for 30 minutes in
a solution of HBSS-HEPES containing ImM EGTA and 2 mM propidium iodide. Propidium
iodide is a fluorescent dye which is membrane impermeable but because of its small molecular

25  weight is able to enter through hemichannels. Propidium iodide uptake will be determined
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base pairing, the hamerhead ri bozynme can be designed to cl eave any target
RNA. The 20 requirenents at the cleavage site are relatively sinple, and
virtual l'y yp@¥Yoehhagguence nmotif (where His U Cor A) can be tar eted A
second pl ant - de)r_?ved sel f-cl eavage notif, initially i de]ﬁ(EW?z@W }0

neQ.at ' ve ésﬁr{rgaﬂh%re%enc% Hﬁ"cré)sggﬁp Eﬁllg \'vﬂlgéeq%ubgoéz W#é g&oﬁlm 10%%2\1 eée‘rzi em3 d t he

hai r pi n' paper ¢ tra es in a
reversibl e reaction that generates 2", sphate 25 and 5" - hydr oxTI
term ni féﬁ"g‘?’ﬁ‘éeé‘f’@apt‘ﬁg??‘g%émw ‘ft ?Sgc?f‘a‘ir% 69343’8 uﬁrﬁg ¥f also cleave and turn
over 65 WO 2006/ 134494 PCT/|B2006/ 001961 nultiple copies of a variety of
targets iFolypugteotidepnd pucleie acid gornexindbiditoxsr the hairpin include a GUC,
wi th cl eavage occurring i medi ately upstreamof the G The hairpin ribozyne
al so cat al yzetigersg geomipoundseawyi als Gel whedudrh dettains embodiménts quémtisepsaused f or
cl eavage reactions. There have been nunerous applications of both hamerhead
and haj r p¢ompouindsz imahsdei polyhudedtides fsnch dawantisghndeatdesrgyns¢ientides, c moeghblidcar and
viral targets. Hasel off and Gerlach designed a hanmmerhead notif (Hasel of f
and Cer | agiitleofi@dsURRAI AbtDdebRiibekgtheShRied 16 Gfecit oAk kofohrd whidh reshie in

engi neered to cleave any target by nodifying the arns that base pair with

right targgfceq 3%k %'P{heg&otéﬁh 150?&55%3 bt tedwith ffe ﬁnlfb't % P glﬂfétl dsPozyme

notif had potentla therapeutic applications in a stu ere was a
vi rtual ress and.re ation

st ng cel RORITy am& t@ﬂSf 8*‘1"&%8%9&?0“&(*%1@ R e Recibei éa%wnem@n@@dl%.&r s
(H'V) gagrlb A et at, Frontiers in Bioscience 7:a, 29-36;
(2002)). %’(ﬁ@?'ﬁ ‘ﬁ%tl?é‘(?‘ft eﬁ%ﬂmqh&ﬁm&mq%ereé%%léﬁépwnré&lﬂ?f si on invol ves

t he use of catalytic DNAs (or DNAzynmes). Small DNAs capabl e of site

speci 19 cal | y cAnsigensacommaundsy den example have bsemrisediey diseaogdilatiom ofithe o

evol ution (as no known DNA enzynes occur in nature). Two different catalytic
nmoti fs, wexpressiod ffer gertes dnphivedggleins vird, fimeali dridc imefabalichdiseaskeet).$.dBait Noi ed. The
nost comonly used 10-20 enzynes bind to their RNA substrates via

WVt son- Cr 5,066, 195s @roppsds rdligonieledtidd inhibitpeceff DAl LyS.cPsaNe. 50e4,8 A peposeNA, as
do the hamrerhead and hairpin ribozynes, resulting in 2; 3"-cyclic

phosphat e, pigher" ICE'y'bh@fzmg% herbdsQBYRASEyiRk Vilhe6 3 ARSALand @nﬂ?ﬁfﬂfgsrebl‘?c%%ﬁ s in

their destruction and the DNAzymes recycl e and cleave nultiple substrates.

Catal ytic DNAsyg s@nsE%hﬁhﬂ%?L Yol ENAAD BN Rink QLRSS o U HANGAH

Cat al ytl c proper Ies ng t em us | tu es f'or either antisense
D0 O RS RSP APl PP R R Al o
of angl Oggfn gosﬁlngxmsaggdlllcggl b’II‘htlsl %nacggmphshed by providing, for example, oligonucleotides
which specifically hybridize with nucleic acids, preferably mRNA, encoding connexins.
An antisense oligonucleotide or polynucleotide may, for example, hybridize to all or
part of a connexin mRNA. Typically the antisense polynucleotide hybridizes to the ribosome
20  Dbinding region or the coding region of the connexin mRNA. The polynucleotide may be
complementary to all of or a region of a connexin mRNA. For example, the polynucleotide
may be the exact complement of all or a part of connexin mRNA. The antisense
polynucleotide may inhibit transcription and/or translation of the connexin. Preferably the

polynucleotide is a specific inhibitor of transcription and/or translation of the connexin gene,

25 and does not inhibit transcription and/or translation of other genes. The product may bind to
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25 expression of the bcr/abl fusion transcript characteristic of chronic
nyel ogenous | eukem a. 66 WO 2006/ 134494 PCT/ |1 B2006/ 001961 Catal ytic DNAs

can be delWwy9eiRrAsaspgenously, and they can be backbone- ifi to in order
to optim ze systemc delivery in the absence of a carrlgFE*ﬁ%ﬁgﬂ%?ﬂ%r aspect

f th I s i
Cnvol ves ¢ ?ﬁé%s*%?ﬁ‘é Ppﬂfé*rﬁﬁﬁgﬁ%”ﬁeﬂi‘%@. Rlink WealROE A (1o SNERKLY | BECe
5 Surmerton

Semont orSalinds ARG e%f" g e cote seiediop ipivaly Lokl agmebeflids |

nodi fied in order tq enhance  their re5|stance t o nucl eases, and increase the
ef fi cacy @rsechs rxprestien gt conpexin iy a1d/enpkiein e kKBbiR@CEPdugEh UEeEntisa¥s (MBOs)
cont ai ni ng segnents of hosphot hi oat e ol i godeoxynucl eoti des and

appr opr i awosinyclpdtide eﬁg@@@ﬂﬂ aRtsende terthti qoneexinl @ROVA. gButb xgadynucleotide may be

ol i gori bonucl eoti des may be used. MBOs have segnents of phosphorothioate

| i nkadges aapablotfHgbridieipgenths cofinesinheRNADmld miagdnldbit gerevplessidn afesnnesincly as

met hyl phosphonat es, phosphor am dat es, phosphorodit hi oat es,

N3' P5' - phﬁ@ﬁaﬂfgamtldaﬁee@r B6d a@lbdc@wflcbmmlr@mNAdﬂetaumgﬁphmmh@trm&mmﬁgnd their
2'-0- alkyl analogs and 2'-O nethylribonucl eotide nethyl phosphonates, which

are non-iQRNgp r@d&%lﬁ@‘; anﬂ\fﬁ %hl%b@t@tfroﬁQh@h’tféle‘ﬁgstﬁﬁslﬁ’cfon%r nﬁ(NAl%egradatlon The

al kyl ol i gori bonucl e known in the art, a nucleoside Is a

base- sug 1?6%%?%&%%%&1({6 1c£§/51%b88}1%s 18 donnd: IS REE sucﬁoﬁ)lﬁlg%d gleQ pally a

het erocyc comobn Cl asses O eter I'C bases

Fur thor  1oterebise daep st ¥ el dradif el et @%egﬁéﬁf BRI on of

t he nucl eosi de. For 20 t hose, nycl egsi des that include a pentofuranosyl

sugar! tHand??co%iﬂ%tEtée@r‘BEﬁﬁd%té’ﬁ byautlsastsed to either the 2', 3' or 5

hydr oxyl noiety of the sugar. In form ng oligonucl eotides, the phosphate
groups coval edbybsidizitivh o @ptisersstoligorsicisotides avith R4 dntenfeyeshwith one drorare f | i near
pol ynmeric conpound. In turn the respective ends of this linear polyneric

st r uct ur ethe asrmakfuhetidnk ef mROIANEThe fluectibny 6finsRNA tebd aterfoted wathlindudelabiwétaler , open
| inear structures are generally preferred. Wthin the 25 oligonucl eoti de

st ruct ur egndtides eﬁw%heareéxﬁhﬁglepﬁar@ro@ammmm RKNAe{ethE ade P pﬁﬁelﬁ Qtraﬂﬂlzﬁﬁmt he 67
WO 2006/ 134494 PCT/ 1B2006/ 001961 i nt er nucl eosi de backbone of

O! I gonucl t?égl&l'a% of e1E (ﬁromhﬁ_#[\m(@?l of%%@ﬂ@@ Oy ABHL m@ﬁ E 3
5" phosphodi ester age danti sense conpou use ul |nvent|on
may | {Bd ua(i!ﬁ cgtaiygg Q&ﬁ/&t? %hlc(illenslay be engaged in by the RNA. Bmdmg of specific protein(s) to

the RNA may also be interfered with by antisense oligonucleotide hybridization to the RNA.

The overall effect of interference with mRNA function is modulation of expression of
connexin. In the context of this invention "modulation" includes either inhibition or
stimulation; i.e., either a decrease or increase in expression, This modulation can be measured

20  in ways which are routine in the art, for example by Northern blot assay of mRNA expression,
or reverse transcriptase PCR, as taught in the examples of the instant application or by Western
blot or ELISA assay of protein expression, or by an immunoprecipitation assay of protein
expression. Effects on cell proliferation or tumor cell growth can also be measured, as taught

in the examples of the instant application. Inhibition is presently preferred.
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contai ni ng nodi fi ed backbones or non-natural internucleoside |inkages.

A igonucleotides 5 having nodified backbones include those that retain a
phosphor usy@b@ib4ie he backbone and those that do not haye a phosphorus atom
in the backbone. In the context of this invention, nndi?&iQPﬁ&mm°96l

ol gonucl eot | de Hl3lrgdl 3l 9L 0EHE B ANIBARNGE R, SLOTAR, LASh Lol QhRIYE c0Si de

backbone can onsi der ed ato orducfeosi he"anti sense

conmpounds_wi t h, nodi fied ol igaopucl eot.id ackbones ef inthis., 10

vent rorsufie Shalsmer e ST tsnauBRGronRosBonell pd ik shrnoreh
phosphor ot hi,.gat es, _phasphorodithj pates,_ phosphotriesters,

am noal kySPRHBERN G raivss ther Q?S‘rﬁgtlﬁ‘fﬂma&ﬁ’ﬂ OT}FFergF‘P@?I nucfﬂ‘ﬁﬁﬁﬁ%r@%‘@s B4 udi ng
3" -al kyl ene_phosphonat es and chiral phosphonates, phosphinates,

phosphor anedifiede gnalpgyies; dind ghe likeirian de phasis plaine @y quitableamethod for producing a

am noal kyl phosphor am dat es, thi onophosphoram dat es,

t hi ondal kyuclelvosixh 0 Odipedepxninclactidek dirgdtwmistohahar icesteainsproteid cbb bbaelactepmosphat es
having normal 3'-5" |inkages, 2'-5" |inked anal ogs of these, and those

havi ng itemeyr dfarkiploidotitly saqigiceiby ahrt adb@atsdtappidts seh RUfk eRmpls theni ts are
| inked 3'-5'"t6 5 -3" or 2'-5" to 5 -2'. Various salts, mxed salts and free

aci d for ngniditr Shefachd Madtleclor bili VHEoPRAYHom Dlighs RAAGEPIcHAH, U200

nodi fi ed ol rgonucl™eot i1 de backbones do not "includé a phosphorus atom

ther of 1 "EWE08C KNGS LR 1 8 AIURA Y SR eER! HeRlliEyRecBPong

cycl oal ky er nucl eosi ages, eroatom an or cycl oal kyl

i nt er nucl eQsi | Lnkages, ar Qne or _nore t chain heteroatomc o

het er ocyc(sﬁ%ollgﬁ} éﬁ?}'ﬂl (gﬁ%‘isdgc'l ﬁﬂggaaeg_regoq;hﬁ'ggf.i nlgqru%f’é‘ertaﬁ&egwﬁﬁ\ffr’?ﬁt&gn%‘r phol i no
Iinkagﬁs (f.orned in(ggnt fromthe 53§§r partion_of a nucleoside); siloxane
backbBhesantisensg pefanucisorifes sefeARMENSURNO mad Al Rb Sh s ; MelinmEidetald ARdng

t hi of ormacetyl backbones; nethyl ene formacetyl and thiof ormacetyl backbones;
al kene 25Harbert Ldbaiatngy,fod& ISpring Habat, Mgt 288ha deb atses Dagle ehyl . dYusieid Aaidand

met hyl enehydrazi no 68 WD 2006/ 134494 PCT/ 1B2006/ 001961 backbones;

sul f onat eRaedick U9t 0805N{1621)b Tk Antivesse therapde sdea fos leeaasle, Ginchani beasl/s thami ng
mxed N, 0, S and CH2 conponent parts. In one aspect, it is contenplated
that ol i R eup: 5458 gm).w 1Bty Nat 6t Spteiddn ik dudRotide NeQicRbtCis RASH e

| i nkage, i. e. the backbone o?pthe nucl eotide units are replaced wi th novel
> 9roups. ¢ BémBARLIN DAL 1R ithitTRLD bALBRAPL ARl PoRAhdiONidbhdrfer@flay be

appropriate nuclelc acrd target conp e such ¢l goneric”conpound, an

ol i gopucl i d iqetic that has en shown to h exgel | ent bri di zati on
o onelt § efthirgBeMi &f shit™ bk BEFTGRY AR, Bnd BCR (RGEp | SfpatiaRiAof
conpounds,, the sugar-backbone of an oligonucleotide is reg@aced wi th an
am de co‘ﬂf“&&ﬂl‘%%’&&? uckeqfi asreﬂ‘i‘eeﬁffsaﬁdJa&?Pté%H‘H%P RYPIGPHAE| SERHBSE @ one. The
nucl eobases are

well known in the art. See for example Parker J.D., et al. Nucleic Acids Res 19:3055-60

(1991) for a description of walking PCR). All of the preceding references, as well as others
referenced herein, are incorporated by reference herein in their entirety. Preferably, an
20 antisense compound is targeted to one or more specific connexin isotypes. Particular connexin
isotypes may be targeted, for example, based upon their temporal or spatial expression. Gap
junctions are expressed in vascular tissues and, in certain embodiments, connexin isotypes
expressed in vascular tissues (e.g. endothelial cells) are targeted. See Camelliti P. et al.,
Cardiovasc. Res. 62: 414 - 425 (2004). Endothelial cells, endothelial progenitor cells, and

25  smooth muscle cells have been reported to express connexins 37, 40, 43 and 45. See De Wit,
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10 retained and are bound directly or indirectly to aza nitrogen atons of
the am de portion of the backbone. Further teaching of PNA conpounds can be
found in NWE28WA3#Mal . (Science, 254, 1497-1500 (1991) pCTAB200860186PECT ,

ol i gonucl eoti des with phosphorot hi oat e backbones and ol i gonucl eosides with
het er oat 2004y dkiefiigeses cdn0D4), Pahl tand Wilecke,-(2MA),-anfliSzmiTke GHE., 2003): -[Chds- 2
N(CH 3 --0-- 15 CH-2 [known as a nethylene (nethylimno) or MM backbone],
--CH2 - - QlsoNfe€iiBdportéethat connetin 43- iNuGdgilateNGICHIZ) blodd-essels adjgkent - win@H3) - - CH2
--CH2 -- [wherein the native phosphodi ester backbone is represented as

- O - P- - GitesChdRu € aﬁr&r&m@m@l{ agethe7LN 79820080t her aspect,
ol i gonucl eot i des havi ng nor pholino and am de backbone structures are al so

cont enpl at ed. y 20 4 AARHIEE ARRHpel ke btaRRL TR AT EREARAI 1| ed

ol i gonucl eot i des rray a contalnone or stit d sugar noieties.

posi ¢ Fon el bt ARRHE' G e'a% ?en‘éé’é?nririyﬁ“‘s% e vtonk Mg '%‘8%?37% br N

al kenyl mher al kenyl and aIkynyI

|n t he al ,
may be s@és%th%hee&eérr%eﬁwéralﬂsir Setieiamepdin q@aarlrsyrneérn cemppiddaigets) kenyl
and al kynyl. Particularly preferred are 25 J(CH2)n O m CH3, (CH2)n OCH3,
Q[ CHR) 2 Rpreriz) 43, 45otrdie YA, audidn otbersHi)antiCriBiexingompeyndgargsts ganpein 7, 32
PCTI 1 B2006/ 001961 Q(CH2)n ONH2, and Q(CH2)n ON[ (CH2)n CH3)] 2, where n and
in are fraodhoi2d. dOmreoutord than oﬁdmanexﬂrr mbebategetod | hoadah embodimsntsrane antinpri se
one of the followng at the 2' position: Cl1 to Cl10 |lower alkyl, substituted

| ower al kyhnexidl dsmipylind targats dore theh edekodhindxinde.gOconhédiky3 andﬁidnneﬁ%) mOoCN, d,
Br, CN, CF3, OCF3, SOCH3, S02 CH3, ON02, NOZ2, N3, NH2, heterocycloal kyl, 5

het ermcyCdﬂe@E&a&aﬁwnt@m&%k\m@&ﬂn%nn&m %ﬁlpk%ldﬁﬂd%&de&%%hﬁrﬂ&t% o?' lyl, an
RNA cleaving group, a reporter group, an intercalator, a group f

i mprovin S | i a group
for i mpr &or 951‘?’%%-E“fﬁﬁ%@%%%gﬁ§°%"9§%%% Fn@lovBfliol coABRKELERA 5 G0 “and
ot her substituent aving. simlar ertr ref err Catl on
el uges %ﬂn%rﬂ%rigrgrrﬁe&@br e oreor eae o irsppiey “a“1°§‘8°\¥}ﬁjg%ﬁ°r§§‘f* heréin,
2'--0O- nmet hoxyet hyl ) 10 or MOE) (Martin et at Hely. Chim Acta 1995,
78 486- g@g)vnimtge a‘&r?%ﬁ"?(d‘k%?ﬁfek‘?%y group O her nodi fication includes
- di et hyl am nooxyet hoxy, i.e., a Q(CH2)2 ON(CH3). 2 group, also known as
2' DVACE, and It2is mfquhyutamt m@quetchdkzyéhm@gyte(i ZONPRNNE@EY humane A cphnex{p- - CH2
--0O-CH2 --N(CH2)2. It is further contenpl ated that the nodi f| cati ons may
i ncl utbe Zhayrédrleaayple2have @ nuCldddase séquerte selastetofro BB ) NO:1BEH2 IiCe2taitH2 NH2)
and 2'-fluoro (2'-F). Simlar nodifications may
embodiments, antisense compounds are targeted to at least 8 nucleobases of a nucleic acid
molecule encoding a connexin having a nucleobase sequence selected from SEQ ID NO:12-31.
Connexin targets will vary depending upon the type of tissue to be engineered or
remodeled and the precise sequence of the antisense polynucleotide used in the invention will
20  depend upon the target connexin protein. The connexin protein or proteins targeted by the
oligonucleotides will be dependent upon the site at which downregulation is to be directed.
This reflects the nonuniform make-up of gap junction (s) at different sites throughout the body

in terms of connexin sub-unit composition. Some connexin proteins are however more

ubiquitous than others in terms of distribution in tissue. As described herein,
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al so be nmade at other positions on the oligonucleotide, particularly the 3
position of the sugar on the 3' termnal nucleotide or in 2" -5 Ilinked

ol i gonucl the 5 position of 5 term nal c
90 bEAs 200 y}é‘s’gmgﬁ/"‘”% eties

A igonucl eotides may al so have sugar minetics such as ¢

in place of t %Bﬁﬁe%tlg{saentﬂéryil n%‘bg% con%o(?naltlgn ?rﬂgtbg?e[rgquﬂ%%ds cBn Rin 45

contenpl ated t onucl 6ot i des Auclredsase ’(often

referred f0..n art, s " ns_or tltutl As
used her e 26r oot ek T, Cenfie B Ty a@ﬂt%é@ WP e iR 2o o s s
adenine (A),and gquanine (G, and the pyrimdine bases thym ne (T), cytosine
(O and UPEEF§INgY)Or ws'apqlq(he& aﬁﬂaa%%ase@ i €I (AdReCht Hérﬂ@yrif‘YF@Pbe &

nat ural nucl eobases such as 5- rre osine (5-me-C 25 or nbc),

5- hydr oxyehgodspkymgteotides er,lay>bar\mmo gippb@mm plégonessarin maethesaseet ofgharet hyl
and 70 WD 2006/ 134494 PCT/ 1B2006/ 001961 ot her al kyl derivatives of adenine
and guani inegntidn, plieoEyynuelactidet mey batikgle oddnubleatranded. of adeni ne and guani ne,

2-thiouracil, 2-thiothym ne and 2-thiocytosine, 5-halouracil and cytosine,
5- propynyl ungeértairbich- G itiag eRdnplés; antBense M%oun@s}/ir@%é’&ecﬁtﬂ@pédﬂﬁ’dﬁe@i@m
5-uracil (pseudouracil), 4- thiouracil, 8-halo, 8-am no, 8-thiol

8-t hi oal kyfl 5 cBnBUATHIRVA RRfe-ARRG m%rew@slmmaahgex@}gemra&s RN dpdaRENes,

5-halo particularly 5-bronmp, 5-trifluoronethyl and ot her 5- substltuted
I :
and 6 azo a0 G esd) “ﬁ%ﬂ%‘* o e Eh A BT e B E%Q?RL”SM

3- deazaadeni n Furt her ases i ngl ude those discl osed i . Pat.
o5 837 808 isal5b e rurAsS M PR RRseotai EsBeed Brepred SRT A Yo e

Sci ence And Engl neering, pages 858 859 &1990) 10 Kroschwitz, J. John WIley
& Sonk0 tbfoused By comb efsaéanﬁp Or @aIPlesiR, (o, Hree, fonefanRiR ditfera spnnexins may be
International Edition, 30, 613-722 (1991)), and those disclosed by Sanghvi,
Y. S., Chtargeted). For exammis, SNwtametsd & mnmum@m preaaringors othprmersbe2gef-tE 2,
Crooke, S.T. and Lebleu, B., ed., CRC Press (1993). Certain of these

nucl eobasesnaiefapdiyt(such hacdmexis d8,06, 3@QB 1i1NET @dsi3h cant feauskd inciombinatidid. iThi ty of
the ol igomeric conpounds. These include 5-substituted pyrimdines, 6 15

azapyri m giangcoiefphied thdHRliviaehl @ntsefdépolyntidlé ety BE Specificab laqiaﬁgular
2-am nopropyl adeni ne, 5- propynyluracil and 5-propynyl cytosine.

5-met hyl c %ggstrmt [ 0 cid
dupl exystggg?ﬁlél)ef) rby 0. M ? 0{1%}16%9 \F;flglja ms' g@lﬁsa%%%gce%%uau&idgé Q,Il_“falb | eu,

276- 275 %%%Bﬂf?ar%ﬁag*@?%%%?n A Ren{R et B 10 O bR R""_‘é"éaﬁn_ more

articularly when conbl ned hoxye i cations.
P ot hatohenie Mhérea nashoriie, QPR il eectogen %W&iﬁ?g%‘ﬁma? s, in

ol i gonucl eot | des
certain embodiments, antisense compounds are targeted to at least 8 nucleobases of a nucleic

acid molecule encoding human connexin 26, connexin 30, connexin 31.1, human connexin 37,
connexin 43, connexin 45, wherein said antisense compound inhibits the expression of a
20  human connexin protein in cells associated with the eye of said patient.

In certain embodiments, the nucleic acid molecules corresponding to a connexin have a
nucleobase sequence selected from SEQ. ID NO:12-31 included in the sequence listing of this
application (corresponding to includes for example complements, cDNA’s, portions encoding
a connexin protein, etc.). In certain embodiments, the compositions target two or more human

25  connexin proteins and inhibit the expression of two or more human connexin proteins. In
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i nvol ves chemcally linking to the oligonucl eotide one or nore noieties or
conj ugates which enhance the activity, cellular distribution or cellular

upt ake of wheyog) li“g%pucl eotide. Such noieties include but _are not limted to
l'ipid noieties such as a chol esterol noiety (Letsinger etCYEB2p6/001961 ¢

S oorg aiﬂ‘éfh%%““g%ﬁ%l%%ﬁ%%36%%79883?1%%%&%@ fiidled \GHRRNR Pdf%i-,sa'msg
oo ki Bregity %@%ﬁ-‘r@e@h%m@ﬁa o coniadh 4 gt Bigs MRk G@Mﬁﬁﬂgt 3

2765-2770 199 a thiochol esterol (Oberhauser et al., Nucl. Acids Res.
20, 533- Q?Z’"I)TC"BIGTQ (SRR Qs Hasi GTAATY GCHoEEAREAPGArATREAdY |
resi dues (Sal son-Behnoaras et al., 5 EMBO J. 10, 1111-1118 (1991); Kabanov
et at, PEBS GG (SEZHD) NER 2);381d GGOING AGViOALT EAUKABHA anc "BL@&MGrCé’WS,
49-54 (1993)), a phospholipid, e.g., di-hexadecyl-rac-glycerol or

tri et hyl aSEQIDIND:13)2 Adli exfnple xageatisensacligphydetide & ddnpdxiisphigus #Hesequseohar an
et at, Tetrahedron Left. 36, 3651-3654 (1995); Shea et at, Nucl. Acids

Res.. 18, TGF TGA3EGEA ATASET)AAG GYOA YA RTAOSER IB)N‘D?MEY Eﬁaﬁpl Yeafidenghai n
(Manohar an et at, Nucleosides & 10 Nucl eoti des 14, 969-973 (1995)), or

adanmnt ang;aeldofia ) dnbNBR)2B0P el STENTARRATHT okl oy 395L 3654
i ety (@ﬁ?@@f S0 5‘)5}&%#%5?593??&*&%&@ EaX R P byof?%%@%' 7 A S0

cont enpl at ed are the use of oligonucleotides which are chineric
ol i gonuc| @Y 1gon11cgeot1€lflfo(@np@un 3)(? sedestrd dncdusiei e 5C YOA TAGHEFELCA BAA he

context of this invention, are | i gonucl eoti des which contain two or nore
cheni thll}G@I?’Sl@Ethr}@I'BF@d Séa'clﬁi AAGP T6IA 6TC CAAGGANESERIPAR: Be. These

ol i gonucl eotides typically contain at | east one regi on wherein the
ol i gonuc| Exeripikey astisemsdi dligenhickotides tot conaexid 8i.1 uplected lreclwalei 3§ ACGIE 10686 AGE
i ncreased resistance to nuclease degradation, increased cellular uptake,

and/ or i nccAaTeA ATGATGAIGETI 1 BEQIDNG:Ivg; rameticﬂﬂ(}cmwr CAGACA A8
addi ti onal regl on of the oligonucleotide nay serve as a substrate for

enzymes @E I@?]f 0)SAngavi %ease EM’P@’BT@{S’ Qjﬁ)Né}’l y of exanple,

RNase H i ular endonuc cl eaves the RNA st nd of an

RNA: DNA dupl e;in %ﬁ&heyg&t)gdq mg 1 g}l%?ﬁ%%@ldclegp cfeﬁ%‘élg ?%ffr(;rﬁ ?hl“él f%ﬁoqln%né[qlﬁ% gge of

the RNA targe ere sense
i nhibjtion of si.on. e of, e RNA target can be 25
routi IyarﬁBTngﬁgg'sH ﬁﬁ%?org?@&f% H’Eﬁ PSPPSR cessary, associ ated
nucleic acid 72 WD 2006/134494 PCT/|1B2006/ 001961
5 GTA ATT GCG GCA AGA AGA ATT GTT TCT GTC 3’ (SEQIDNO: 1)

5’ GTA ATT GCG GCA GGA GGA ATT GTT TCT GTC 3’; and (SEQ ID NO: 2)

5° GGC AAG AGA CAC CAA AGACACTACCAGCAT3  (SEQIDNO:3)

In yet another embodiment, oligodeoxynucleotides selected from the group following

20  sequences are particularly suitable for connexins 26, 37, 30, and 31.1:

5’ TCC TGA GCA ATA CCT AAC GAA CAA ATA 3’ (connexin26)  (SEQ IDNO: 4)

5" CAT CTC CTT GGT GCT CAA CC 3’ (connexin37) (SEQ ID NO: 5)
5" CTG AAG TCG ACT TGG CTT GG 3’ (connexin37) (SEQ ID NO: 6)
5* CTC AGA TAG TGG CCA GAA TGC 3’ (connexin30) (SEQ ID NO: 7)
25 5’ TTG TCC AGG TGA CTC CAA GG 3’ (connexin30) (SEQ ID NO: 8)
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hybri di zation techni ques known in the art. This RNAse H-nedi ated cl eavage of

t he RNA tar(r_:;et is distinct fromthe use of ribozynes to cleave nucleic

aci ds. W% hi meric ol i gonucl eotl des include butPGVB20e00k%6i t ed to
"gaprers,” in which three distinct ions are present, normally with a
central r%&%cﬁﬁa%ﬁ@@%GWGé&%@G £ dKsmneiad - Bheni GER W NQWval ent to
each other but distinct fromthe gap. A preferred exanple of a gapner is an
ol i gonucl BAGAEGGGAI BT &§ARACAL 3boertnienin3l.Hhe "gap”) ofSEQHD NO: 10)

ol i gonucl eotide serves as a substrate for RNase H and is preferably
conposed BTGA AGROGXATG A AIGAITST Thi(todneditBd. 1) | anki ng porSEQI® NOhH)S' and 3
"wi ngs") are nodified to have greater affinity for the target RNA nolecul e

but are unabl Q\rﬁi@en%é‘@&ﬂg unBY B0V RRE K@l YenbMlly Borflprisk! B @bo®'8 to about 40
2' - O et hoxyet hyl 10 substituted). Chineric oligonucleotides are not limted

to thos feBlC)j%gsdgr' %H AHbut %ntotzib ut 24/ ?ced Jﬂ%ﬁefo %(js) al R0 b&ct)rﬂfégl ey those

oli gonucl e03| ol gonucl eot| es w ‘backbone

regi ons hos r ot |oa hosphogdi est er

| hkages CBPARENREAPBc 5 puntp BUdeRARE ARERES o 5@@%6&%@%. oras
i ncl ude ' aI SO kno in th em nme

ol i gonucl %@35&3 VS RSRGORP Y ﬁe?mwésglgotwiywlﬁotﬁeaglabi)%ﬁfelﬁ?%gb%&zwpre of a

wi ngner, the 5 portion of the oligonucleotide serves as a substrate for
RNase H agrxdmple qﬁ? casteabas 6 a5 sirfrostabow802nuckretisesrin dangbtand aip to Wb 288.5300he 3°
portion is nodified in such a fashion so as to have greater affinity for

t he t ar ge400RBBY, 100Gk 20De obEf00i & memaltleotides wlppgtn.t Snitrbleeasiserae tompdupdy e. g. ,
2' -fluoro- or 2'-0O nethoxyethyl- substituted), or vice- versa. In one
enbodiomnmcluaé;eorcekmamcjmriams, of the present invention contain a 2'-0 20
met hoxyethyl (2'-O-CH2 CH2 OCH3) nodification on the sugar noiety of at

| east one nu%e&%ﬂeemﬂ_&ﬂlﬁer{f?dhﬁtis&ﬁé'&Ehpbﬁﬁisb@r@nta RUNiot Q16T gGkue ot h
affinity of the ol |gonuc eotide for its target an nucl ease resi stance of

e el SORKEGRL 8, nfaceEhobaId Bkl %%hfg& . g 2 pulbdth dclonc®” 2!

of the nu un| onucl eo

nethoxyeth dific tlon ucleotld S .CO ising a
plural iy’ teﬁﬁ%é’?@ﬁ?% I?SEB ﬁ? oL AR the RSP ROH SHGERH cat | o

can have such a nodification 73 WO 2006/134494 PCT/1B2006/ 001961 on any of
t he nucl e®tat frastaientnOr & lgast shomt 1hat lspst gbomtd e dsasteaborinl®, Atdgashaboshi $ret i ¢

ol i gonucl eoti des. Aside fromor in addition to 21-O net hoxyet hyl
nodi f 1T at leastsbout Q0j gloleast laboitti 2o st Ivashtahouti 39g anst dicleastrabioft i 3§ antvctsnbasesholch
enhance antisense efficacy, potency or target affinity are al so
cont enpl atetkic &idimelepule sesdingrv@nhéximhaimpa nicksbade sequehoersaletted froMeSEQ f or
exanpl e, DNA, RNA, PNA or the like) that bind to double-stranded or duplex
connexi n MUBICRI 23 ACTHES siké of tiR*afMnSs cdnipolnds, including oligonucleotides targeted to
between at least about 8 and 35 nucleobases of a nucleic acid molecule encoding a human
connexin, may be 8 nucleobases in length or longer, between 8 and 100 nucleobases, between
20  eight and 50 nucleobases, between eight and 40 nucleobases, between 10 and 50 nucleobases,
between 12 and 50 nucleobases, between 14 and 50 nucleobases, between 16 and 50
nucleobases, between 18 and 50 nucleobases, between 20 and 50 nucleobases, between 25 and
50 nucleobases, between 15 and 35 nucleobases in length, and the like. Other antisense

compounds of the invention may be or smaller or larger is size, for example having more than

25 100 nucleobases in length.
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fol ded region of the connexin RNA or in the connexin gene), formng a triple
helix containing, or "triplex" nucleic acid. Triple helix formation results

i n inhibi sy@ooghsaennexi n expression by, for exanple, p j
transcription of the connexin gene, thus reducing or el i%éiéfgli}'ﬁ)%&lﬁlconnexi n

activity in a,ell. Wth b j . . Do, '
mechani sm it AI% 5% F?Ig\)/(glghst H{;!u%? S’E’l%&étt ﬁngﬁ?tio%p%}'ﬁ??n% Oggér/%lfglgé%&dse ggbﬁh’% ability
of the douhle helix to, open sufficiently for the bipdi f _pol ynmer ases,

r ansr | htsase sapeoi Gl Ponditapiie Aoplimpalletcaiisr R R gos” and
pol ynucl eotjdes are constructed using the base-pairing rules of triple 15
hel i x f ord®alogoHereab siRNAr maleeiss &, f dhegsol,aPNA ymolpeules orceglpgs Slepscot,15110
(1988); Ferrin and Canerini-Qero, Science 354:1494 (1991); Randas et at,

J. Biol. IONApyme2 @4 anki@s therqof, 980)d —1Butatedh Hl small auclear BNAsmoe amdeps ie8091.( 1991) ;
and Rigas et at, Proc. Natl. Acad. Sci. U S A 83: 9591 (1986)) and the
connexd n MRNA Aanddrovidgle nkersiaquthac entisbyge calnppund heay t ringhddex -ther nsengof

ol i gonucl eoti des conprise a specific sequence of fromabout 10 to about 25
20 nucl eddligt@xpiuclei@s (ODNYMOBNSAE @énérally Absut 2D A¢lEdtideSRAECAdI 2Bt Byhe

connexin RNA or gene (i.e., large enough to forma stable triple helix, but
smal | en : i lod , LA j ivo, if
dosi red) SPACiEHERS B ARNA ur MRARS pRduct R shKEEK oy fochfdlbly B BONLEHE

triple heli.x. 1n.0 nbadi | i gopucl.eot | esigne 0. pi nd
speci fi ca‘fllflflxh ?pﬁclﬁﬁgg’r%éﬁﬁ%ﬁtgg ?/‘Nl"\e%fagﬁgpg‘f’ f?rﬂ’éd %Z‘ﬁ“n—i‘iﬁ%ﬁg@ﬁ%&( ?f oéOdéQ%lrrpl e,
the connexin 5 25 flapking s nce, onoters, .and enhagncers) .or to the
transor phiEok et s Bnadi o IR OBNGER B A e B 06T 0t51 06 1
exanpl e, between -10 and +10 fromthe transcription initiation site). For a
revi el of hipdsansgyor inlikit spbisingiof prauniiNAe sODNE apd mpdifrationpiareobhsne bpea used ) .| in
Huber and Carr, 1994, Mol ecular and | munol ogi ¢ Approaches, Futura

Publ i shi rg t@gst dsONA for theNhibittbn Rif ritanscriptieh byt thalformatipn of triplabélicesnc@BN Sci .
USA 94:5854 (1997). 5 The present invention also provides ribozynes useful
for inhi bhiy 68 ddtaiednbyesitdecoghizeéd nieshodd o€ dutdaaredmemtiesis chndnid is pelatidelycal | y

cl eave and inactivate connexin nmRNA. Useful ribozynmes can conprise 5 - and

3" -t er M Ngaj HEGWARE RSoHEANTITRNESK A YeduRndeMhd 29 BRRK IgBnd ENfessiBM diaCantlse e _
engi neered by one of skill on the basis of the connexin nmRNA sequence. It is

cont enpl af.ed Jilt%agt ri bozymes provi ded herein include those having
characteri stPcs of group | 10 intron ribozymes (Cech, Biotechnology 13:323

(19509, 085 bR RS Ens EEAD B 0 I GEDARER, 10, 25°

aue. Shor&leir efficacy as target-specific agents for blocking gene expression. These backbone

modifications were developed to improve the stability of the ODNs and to enhance their

cellular uptake. The most widely used modification is one in which the nonbridging oxygen is

replaced by a sulfur atom, creating phosphorothioate ODNs. At least one phosphorothioate

20  ODN has been approved by the FDA, and several other phosphorothioate antisense ODNs are
in earlier stages of clinical trials for a variety of cancers and inflammatory diseases.

The mechanisms of action of ODNs with respect to blocking gene function vary

depending upon the backbone of the ODN (Branch, A. D. Hepatology 24, 1517-1529 (1996);

Dias, N. and Stein, C. A. Mol. Cancer Thor. 1,347-355 (2002); Stein, C.A. and Cohen, J. S,

25  Cancer Res. 48, 2659-2668 (1988); Zon, G. Ann. N.Y. Acad Sci., 616, 161-172 (1990). Net
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RNA ol i gonucl eoti des between 15 and 20 ribonucl eotides in |ength

correspondi to the region of the target connexin gene containing the

cl eavage 37‘5]2005/&#4% eval uated for secondary 15 struct urB¢T/HR2806/008%61t hat nmay
render the oligonucleotide nore desirable. The suitability of cleavage

si tes maynegtivglyphaed QRN e quabyast phesnhagiesers @ pherphargthiogtes yabieit ®NASEiEm wi t h
conpl enentary ol i gonucl eoti des using ribonucl ease protection assays, or by

t esti ng froediated vlieavage of itheotayget neRiNA.vOthyr barkbareomodificationd that do awot] sacrhit
procedures known in the art. Further contenplated are anti sense conpounds in
whi ch antRNAsSH, lwoaise bxheiy ek oRéhafgd RE thie Oyps of Aelixfernosdndithniel target RINS\, cayl €

ol i gonucl eoti de. Moreover, ribozynes can conprise one or nore nodified

nucl eot i dgsclkifie®ed §ibfOhihdAKROSONS ePYREAlyE] ABhbSISSF th%slaﬁﬁ'osgl%dphﬁéiud%:bOVe in

conjunction with the description of illustrative antisense i gonucl eot i des

provi ded B?ﬂ?ﬁ&l&o;jﬂ%-‘?ﬁeﬁwt?'i—@-}{ nL RPkedl FRIAE Wad dggé A GheRIc deg usef ul

for inhibitiron of’ connexi'n’ ‘activity by nethods suc Interterence

(RNAI ). Thi nd.at h echnj gues .of ne, 25 suppression are well known in
the ari . AP el OmlscCChr Se/ined B wER, RUABFERBLAME GpBrbuitiShaoa
PCT/ 1 B2006/ 001961 288; 137Q-,1372 (2000). RNAI operates on a

post - t r an€ansiaien, amane 9thsr dphibiken fageequence specific. The process conprises
introduction of RNA with partial or fully double-stranded character, or
precursors of Iprangiee aspecknmodiBationcpf HIACONRERINt prepreseipp igyolyaest thet wre of
extracel lul ar environnent. As described by Fire et al., U S. Patent No.

6, 506, 55%ibazirecsRB4borames anaRN A molebulesthatact aseEneynsdsy evenl $n the coroplpierbsened

ri bonucl eoti de. The doubl e-stranded structure nay be forned by a single
sel f - ppnpé il ThéyNAvS tieadachlydic aciMatyCaiThpdaRitig Ah&by fothihgsbvaed sondshath RNA may
i nclude nodifications to either the phosphate-sugar backbone or the

nucl eosi d&%raordﬁ% é};la'cﬂhéigr, fiek técékﬁ'erﬁﬁhg tﬁ@sﬂdﬁ-{ahi:&ltsQQeﬁbf ?getéd%écﬂsns%y out si de
the cell. Studies have denpnsfrated that one or nore ribonucl eases

specific j 10 cl eave doubl e-stranded RNA into short
f ragnment ?nga?hcgaégélj %ﬁ%@ eq’fée(s) remai ns associated wwth these fragnents,

which int ificall [ t I { nBNA,_j.e ., ificall
bind o the 1 AIRGIPFHERY IARRAdEiolehRB T Fck bivk B e el reBTERE or 1 he
e ehy. ORORUISHSE Rl R i BRpHEYSTE aeApoTh ST e SR SURRIeTand S0

inhibiting connexin activity. Additionally, an RNA 15 polynerase may act to
faci | 131 at dass¢seofgipazyimessi witly theribamemerbeadt vpdzyme being the mers midely sigdiedat 4s itsahi ch
exponentially increases the efficiency of the system A unique feature of
t hi s genenasneppipliess therhampetvad yibozgmie fadnsai unéque isexgyndsy statcture whereldsbtidizeédhe cel | s
where it is initiated. The gene-silencing effects may be dissem nated to
ot her par {oSitsQthrgg mRNA2 T Batidic 8 Weipoftaf ses dub £ Within B GbozyMe are flanked by
target-complementary sequences that flank the target RNA cleavage site. Cleavage by a
ribozyme requires divalent ions, such as magnesium, and is also dependent on target RNA
20  structure and accessibility. Co-localizing a ribozyme with a target RNA within the cell
through the use of localization signals greatly increases their silencing efficiency. The
hammerhead ribozymes are short enough to be chemically synthesized or can be transcribed
from vectors, allowing for the continuous production of ribozymes within cells.

The ability of RNA to serve as a catalyst was first demonstrated for the self-splicing

25  group I intron of Tetrahymena thermophila and the RNA moiety of RNAse. After the
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germline to several generations. 20 In one aspect, the doubl e-stranded

(ds) RNA-de endent 52(%gne specific post transcriptional silencing strategy of
RNAI i nvo e of short interfering RNAs (si RNA).PCTB200s00019%61 t he
gener al RNA approach is subject to certain limtations, including, the
nonspeci fdissovert ¢fithase waRNArasaymascRNArmeriatesl catalisisiiasbeen dound assoeinted Wit i n
response to long dsRNA nolecules (G| J, Esteban M "Induction of apoptosis
by the dsiRNéelfsgpieingegoupribtintrons26f kéastasfengaPKir) : plviciitndlendrisofasawell cas” .

Apopt osi s 2000, 5:107-114). Advances in the field 76 WO 2006/ 134494

PCT/ | B20QhlofpL8S6}1l sinplrvseralkiize plamdérowd tid Widesotte RDI2S] hapaticin dehatvirey atdhet i c

dupl exes of 21 nucleotide RNAs could nediate gene specific RNAI in

mamal i aRaemtd mmffokm&wwrb Bk DS R RBRINArANRibYEynds ot aﬁtﬁauy,%smralsans
(El bashir S, et al exes of 21- nucleotlde RNAs nedi ate

e ideas %, B e
et o STOLR SRR SRATRA SR TR il B0 RE BPOEL °

I h h I i
Sen. 5 s TRRSR) S0 B o RarE S s ot SRTRBRSRSS 10, o

smal | 21-23-nucl eotide anti sense RNA. One nechanismuses a 10 relatively

| ong, dsRMAifs thatiaghesr subsirstasiethiesthar BNdssed by the cellul ar enzyme Dicer into
short, for exanple, but not limted to, 21-23-nucleotide dsRNAs, referred
to as si RNAs. Thterstpr hironf of ﬁhehamabhﬂacwaqat}enﬁrst aisyclaaminghébdzmgeo bRNA
beconmes incorporated into a multi-protein conplex termed the RNA-induced
si | en@i ngosvaed BXo 4 RbRGracting€ort, Whichefever @i an fitlofleibbHime, Rakianitabedal yti c
cl eavage of the nRNA strand within the target site. This leads to

degr adat iy ﬁ15gé?15m‘iéq?es@d?$ﬂ i B osdible tﬁe’?&ﬂeﬁ&ns% %He%s%ﬁﬂmﬁ Sdacts, aecycl ed.

I'n I ower organisms, RNA- dependent RNA pol'ynerase al so uses the anneal ed

gui de S! efecive &ol" If %‘Etraréefgg ri'rgih@ 'chg b%&&an%%%a 0519&:& ekmtf’lfsgcgbaleﬁg%' ch

serves in turn as a trate, gener t|ng mor i fying

t he si RNA si Thi s at hway. 1 s compnl used as defe chani sm
in plant h%%ﬁ@e H’é’g{!’f ORI S 47CUTE Kig a§¥ %;10861}1\§|11§€&8fex?q,\%§1§ée§:r at e,
anneal ed si ngl e strands of  for exanple, but not limted to

nucl eot | deshe RfeR é PasEioned hy hase RajiEeo thetrash MR sq that lhmaher@aalerély

over hang) . Alternatlvely the siRNA may be in the formof a single
st emll5oop01ned)1f0ttb¢15"r erfdeafiteitargst tanserips o transesterfoatieanpmaqtionRTA}s. reactipn basl |y, but
not always, the antisense strand of shRNAs is also conpletely conplenentary
to the sdrseusdrtd mems-spl/icarvdldatypd beguences into sickle cell globin transcripts and mutant
p33 transcripts and replace the expanded triplets in the 3"-UTR of protein kinase transcripts in
a myotonic dystrophy allele.
The endoribonuclease RNAse P is found in organisms throughout nature. This enzyme
20  has RNA and one or more protein components depending upon the organism from which it is
isolated. The RNA component from the Escherichia coli and Bacillus subtilis enzymes can act
as a site-specific cleavage agent in the absence of the protein trader certain salt and ionic
conditions. Studies of the substrate requirements for human and bacterial enzymes have

shown that the minimal substrates for either enzyme resemble a segment of a transfer RNA

25 molecule. This structure can be mimicked by uniquely designed antisense RNAs, which pair
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25 si/shRNA. 77 WD 2006/ 134494 PCT/1B2006/ 001961 In mammalian cells, |ong
dsRNAs (ui‘tjal I ﬁ\hgr eater than 30 nucleotides in length) trigger the

interfero (b%tot +activati ng protein kinase R and 2; SPCHIBQ&A0&Y| at e

synt het ase. Actlvatlon of the interferon pathway can lead to global

downr egult@thedarseif RN asnd| sarve oh sehstrofes for BiVAsg ﬂ’dB%ﬂlatF@\IA“‘?j&jP@G slereage bpibwever

shorter si RNAs exogenously introduced into mammalian 5 cells have been

report ed in dhebigptatube aivkin enller fle hamalgrabdenashowmthat dheRNtisense icsmpanentpraddgct can

al so be derived from endogenous m croRNAs. In human cells, regardl ess of

t he i ni ticalalémlyrjoifal faNhs RNAde BRI ARy directimrgathe sisaymg opbit thtlsetargat RINAnal

mature for exanple, but not limted to, 21-23-nucleotide antisense RNA that

i's conpldrtifkssstn ORDEBGAYS Hale tdken AERMAta ‘éé lof tis pRPErtyTTNGeCdeSial 38 @ntidesegener al

the effect of 10 m smatches between si RNAs and target sites can vary from

al msts NGHgs §Qv}ﬁ&ﬁg%xe%vﬁg étoxﬂﬁN'AQ’bf‘?{nex%&ttb difn¥itatd Sfe- Jp@élﬁ@@f%?\?a gbf ?Hee only

parti aIIy unders I'n-at Teast one case, partia onol ogy
resulted eneral ., si. RNA tar et

i simat on et Betcu e PR ion o, b R O g BUTRER M P o can

medi at e Ek“yl ng degrees of translational repression, depending on both t he
speci fi c H¥&racti on and the 15 nunber of target sites in the nRNA. RNAI can
be activated by either exogenous delivery of preforned si RNAs or via

pr onot er - based: Bphes oF swall plankpathegsnie RNsHKiaids, sasHite RiAsend virpgidhas

(si RNA) can be chem cally synthesized or generated by DNA- based vectors
syst ens. trtansagiph&oml g Nt briassai mivawhomkial DNAsplasnpit iaod thef angha ritepdtiis dpitan vifush) RNAs
that are efficiently processed to formsi RNAs within cells (Paddison P,

Caudyl10A, Jndéergon delf-caddteere2fion UppitesHi he abenge 6L pRign. e The eeuctiphsRdAlirel N
mammal i an cells. Proc Nail Acad Sci US A 99:1443-1448 (2002); Paddi son P,

Caudy A, RBefrdpHeind I\Eg2+ HRROQIF-deavigdHdctith #%an %ﬁ%rﬁl ﬂ&?ﬁ'o‘f EHe']n v%‘?@‘ilu{ )

i nduce sequence- speC| ic silenci ng In manmal i an cel Cenes

B ) L echgfig b reptlariGh, Bhesdletltding Maldy ?E@‘d%"?”ﬁ*%ﬁer efﬁﬁéo“e?
b | 5 f f
o ?22;? L BLPP e ‘ssjufateg@? %ﬁgd%gﬁ%e%a%ﬂt if?’tfts f%‘;tg eé%?%?éﬂiﬁ?f Wﬁllfﬁvwes .
2006/ 134494 PCT/ 02006/ 001961 i i
i nvent i orPai& °Béie¥2£ émqﬂ;?f%w'e%ggﬂgtggl ﬁ@a@s‘gwﬁoﬂa%@?@ame mmt '

techni que of solid phase synthesis. Equi pnment for such synthesis is sold by
sever Wl \thodesis ok rrowliar¢dn sechrdazy structyry and He consernd selopl sudeptidos tthe sirm

“hammerhead” has been given to one group of this self-cleavage domain. The hammerhead

ribozyme is composed of 30 nucleotides. The simplicity of the hammerhead catalytic domain

has made it a popular choice in the design of trans-acting ribozymes. Using Watson-Crick

base pairing, the hammerhead ribozyme can be designed to cleave any target RNA. The

20  requirements at the cleavage site are relatively simple, and virtually any UH sequence motif
(where H is U, C or A) can be targeted.

A second plant-derived, self-cleavage motif, initially identified in the negative strand of

the tobacco ringspot satellite RNA, has been termed the 'hairpin’ or “paperclip.” The hairpin

ribozymes cleave RNA substrates in a reversible reaction that generates 2", Y-cyclic phosphate

25 and 5"-hydroxT1 termini - engineered versions of this catalytic motif also cleave and turn over
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may al so be enpl oyed; the actual synthesis of the oligonucleotides is well
recogni zed inthe 5 art. It is well known to use simlar techniques to
prepare ol“f(b%)qqﬁ(&?“é%ﬁi des such as the phosphorot hi oat es RETIB2006400k96Xy oOr
21- al koxyal koxy derivatives, including 2'-0O nmethoxyethyl oligonucleotides
(Mart i n, nltiplgeapies of p iverioty pEtaregts imgenss 0ubstre syayirernents ér thedwirpig ncludaown t o
use simlar techniques and comrercially avail able nodified am dites and
cont r ol | ed3Qy witlyblassge cCREBngoimatkdintedy wpstrbanasf thedd.i Mhe hdirpdr ebazging alsacr i di ne
or psoral en-nodified am dites and/or CPG 10 (avail able from G en Research,
St er | i ng catgzes atligationredveion, z2é&thdugh arie o TidqVertialagddefds clbdvagd readtiohed or ot her
conj ugat ed ol i gonucl eotides. Methods In another aspect, the invention

i ncl udes met hoglge Rivelbb&AtunmMBoR afRERGS of Botl harR@brh€fi ahd hait i HBzyRkOAN, tar get
tissue, or target cell by adm ni'stering conpounds provided heréin. 15

Cer t aicn | . | ! i , target
or gan,5 tggl%gtg} ‘@‘?‘g%ﬁg?‘ﬁ%?de% g‘l(rétégﬂ" l%gpﬁ\%\# ?anqgeég' \?—Eaaggléﬁgﬁd ?flgrsl%P ?gér?énggrﬁpri si ng
adm nistering.,to, a subject. .a nti.s e ,Conpo ] ' j, d or ot her
compound PBeTEAnEHBRRTE B PRl ARy iR Pru L REH-RE ORER) beEiemar  on.

or activity of a connexin hem channel,. Vascul ar disorders, include, for

exanpl e, b&RyEIRFeEd LR eleavsany trast by @ﬁdlgé%téi’ amsdhapess palr pathiright taigelyod vessel s,
and the vascular 20 and/or cardiovascul ar system including disorder or

condi t i oRamemzars ¢bdi ¢emeasteatesthas this hammerhesd riboRepy metéfiird ppigatiabx anpl es

include, without Ilimtation, atherosclerosis, mcrovascul ar disorders,

macr ovas cherapeutih applichéivss in atstudi @ witieh thbreowsa a wirtual coth phet@mbibftoarof birall

i schem a), thronmboses, vascular injuries resulting fromtrauma (e.g.
subcupan gemsexprRIcSand FERidhtidn SR b bngih €FEEIO@Shi8ss anQhti-AGGALPI asty), vascul ar
damage resulting from eI?evat ed Igevel sgof o] uco%e (di abetes), diabetic 79 WO
2006/ 1344Q¢h, RSAERGBRGIROBHTG kag FiBARE PRI, ani WA SEH!, FoileRGR BRI ciPlce THE
extremties, organ I'schema, a d endotheltal cell " disruption. O her

enbodi rre%_%a{%ﬁoggr ected to methods of treating an inflammuatory disorder
conpri sing "ad tering to a subject, target organ, target tissue, or

target cell an antisense 5 caonpouynd, mnetic peptide or, othe ound
provi ded her oPHARHSEFPESomOd g o8t thiicophesin EXFERER IyRlver Bt Prsrra
activity of a connexin hem channel. O her enbodinents are directed to

net hods  fLOVAY fos RNArymgs)s uBpaPNAs capaglerof site) specificalbydeaving RNAdargels havgr get
cell in connection with a transplant or grafting procedure conprising
admi rliSst rba¢ri developeds miadn péttd evelution (ahnd sagvere Ddghpaaymes opdumen natursppilvge, or
ot her conpound 10 provi ded herein capable of inhibiting the expression,

f or mat i ondiffsrera@htalytit ynotifs, avithaliffi@ititleavage site specificities have been identified. The

most commonly used 10-20 enzymes bind to their RNA substrates via Watson-Crick base

pairing and site specifically cleave the target RNA, as do the hammerhead and hairpin

ribozymes, resulting in 2; 3"-cyclic phosphate and 5"-OH termini. Cleavage of the target

20 mRNAs results in their destruction and the DNAzymes recycle and cleave multiple substrates.

Catalytic DNAs are relatively inexpensive to synthesize and have good catalytic properties,
making them useful substitutes for either antisense DNA or ribozymes.

Several applications of DNAzymes in cell culture have been published including the

inhibition of veg FmRNA and consequent prevention of angiogenesis, and inhibition of

25  expression of the ber/abl fusion transcript characteristic of chronic myelogenous leukemia.
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hem channel and inhibiting or preventing tissue edema associated with said
transpl ant. or rafting procedure. Other enbodinents are directed to nethods
of treati N@?ﬂ?@gﬁf‘?ﬁ‘i al infarction and its associated heRFHIBIGHALSS
conprising adm nistering to a subject an anti sense conmpound, 15 mnetic
pepti de, CatalgicTdNAs camploadelivered exogenbublyyraaid theyspmbe backbonermodified tadn erder
expression, formation, or activity of a connexin hem channel. Still other
enbodi menbsptinize dysteatit édivery ineichbgaceodf atcaeigt.i ng coronary artery di sease
conprising admnistering to a subject, target organ, target tissue, or
target cell amm amdthe Qe onﬁﬂTﬁ@%ﬁdmvéﬁtiﬁﬁtth@mb&tﬂﬁﬁdﬂl&)ftlﬁHcdhEtit@ﬂiveQ!@ﬁmlhnd

provi ded herein capable of inhibiting the 20 expression, formation, or

activi tyoéé e AinvQNESHhE ENLE h&l&@ﬁdeieo%é@ﬂhaﬁﬂ?‘%h@&ﬁ& Aabktidhé CGlueHres O

met hods treati ng damage associated with Tschéma, including initial

i scherg' c %apﬁ a%PWQE?%%-ST %ng\lfaiusz' ﬁit:sjr?ifﬁnj ury. Qther enbodi nents are

directed 10 bds redti"ng myocar arction and its associated
heart di seases conprisin co-admnistering to a .sybject an antisense
Compound. - 26 ThaRaprSRRREr de RuGh ks ST A B he P P edBhn, e of
i nhibiting the expression, 80 WD 2006/134494 PCT/1B2006/ 001961 formati on,
or acti vifgdifigd i erdemioxenhancs theintesisianes 9 nuslensen and iersaps esiieaey Rhesln -

t herapeutic approaches or procedures for the treatnment of ischemc

condi ti onentriiss Gei axambleri mixed Heacktmae toligonuglebtidts NGB Og)seonthéning istemenisnoBaker
D.W et at (ACC/ AHA Guidelines for the Evaluation and Managenent of Chronic
Heart Fai phaspghothioaten evlipoddokynulebides Al iapmropriandly eplecedf ségatetlisobdgyodifiahd t he
Anerican Heart Association, the contents of which is hereby incorporated by

r ef er gncegligodsor1REAEBHUEISot RS had Be vk, RIBUINaQe sépietltsast phbsiRsdtAcHaAt | on,

surgi cal and nechanical approaches, mtral valve repair or replacenent for

hemody nartfieddng birdl (Rments BPEAMSHES SRR AR nflBYATHESDhbRA
ci rcul at olryagél%pgorttl,a* tem\glgﬁttﬁlgcu a{riéda%lggl)%t (?gﬁ éesc, negﬁfﬁlssz’af) o
deconpression, left ventricul i [ re, r.gi asty and
a 10 vari ar??pﬂlgfanﬁ%%esarpélﬁ?p;;é#gg@é%@’/pﬁggge(?ﬁér’%hg%ﬁﬁféﬁ% aeln%ingggbrrr%ﬂ?&%e?ﬁ%eati ents
with ischem cardi omyopathy. | nplants and other surgical or nedical
devi ces Slﬁ@“@b‘a‘ﬂ%ﬁ%‘fhﬂ(‘%rr éf rer fikdle 2nalngst <dt 05 %F’éﬁ’é’@ﬁb"%‘ﬁgﬁqf@e of the
invention (e.g. anti-connexin conmpounds and conpositions) in a variety of
manner s, mebylpknsplpneiss, axbighplaee neajorisy and etery yeuftantx fnduelgaseneori ApPant or
devi ce 15 an anti-connexin agent or conposition (e.g. by either spraying the
i npl aht oalkdeligodbonaclebtides. pol ynmer/drug film or by di pping the inplant or
device into a polyner/drug solution, or by

As is known in the art, a nucleoside is a base-sugar combination. The base portion of

the nucleoside is normally a heterocyclic base. The two most common classes of such
heterocyclic bases are the purines and the pyrimidines. Nucleotides are nucleosides that
further include a phosphate group covalently linked to the sugar portion of the nucleoside. For
20  those nucleosides that include a pentofuranosyl sugar, the phosphate group can be linked to
either the 2', 3' or 5' hydroxyl moiety of the sugar. In forming oligonucleotides, the phosphate
groups cpvalent]y link adjacent nucleosides to one another to form a linear polymeric
compound. In turn the respective ends of this linear polymeric structure can be further joined
to form a circular structure, however, open linear structures are generally preferred. Within the

25  oligonucleotide structure, the phosphate groups are commonly referred to as forming the
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ot her coval ent or noncoval ent neans); (b) by coating the inplant or device
wth a Sug&fﬂﬂ@ such as a hydrogel which will in turn absorb the
anti-conn Bﬁﬂ sition (or anti-connexin factor aboRGT/IBRe06/0B1961

i nterweavi ng anti-connexin conposition coated thread (or the polyner 20
i tsel f fdntessuclpasids backbaneeidhe olipopuciqetids. r%ealﬁfm%rlmi%&@ebackbw ﬁNy rting
the inplant or device into a sleeve or nmesh which is conprised of or coated
with an WA isczotiteX iphospbodieseer finkage. (e) constructing the inplant or device
itself with an anti- connexin agent or conposition; or (f) by otherw se
adapting the Thplaatiensy copdunds tueefukelicalkie ihvedtiamtmayc tehrlki sligggeidotidédy t hi n
preferred enbodinents of the invention, the conposition should firmy

adher e t QohtaRirgM"Rbaifitd BackBENdsC& Hon- ANl cR Rl BE &Rkhgad. t(h%oﬁlldf@él
insertion. The anti- connexin agent or conp05|t|on shoul d WO 2006/134494

PCT! 132008490 ficd B boRESh Ak BB Mt PR ScuBd

i nsertion er at ter I nsertion Insi e the
body (if i.red n additio sho refera coat the
"ot ant - dbo¥du Be PEfkER @Poawamé& i B g s Pf’ if%su'fwe s

anti - connex n while n chanpgi ng the stent caont referred
enbodi rreﬁ’t‘%‘iﬂ"'ld Pﬁ%’nf‘ﬂ%‘rﬁlﬁ hat ‘i? H%’ﬁt? -pi’esé’h?lréiﬁtfméglén C‘Brm@ 6%5? i on
shoul d provide a uniform predictable, prolonged release of the
antl-conﬂ@ﬂﬂﬁn¢%@@bpbPﬁW@“@ﬁ@t@b%@u@n@m¥$69hdlng the-inpl ant or device once
it has been deployed. For vascular stents, in addition to the above
properties, tHAbeaotipos toroppusdomlitt modified ehglmuclbcbt@esbaeMOnth usefid oigethisc
(causing blood clots to forn), or en cause significant turbulence in blood
f1 ow (0norigventia tag Sicbude, | fodelekariglell chhbspherofteediad tifirat aphesphérothioatsss 10
uncoated). The anti-connexin conpounds, conpositions, and methods provided

her ei n cafholfotéaRloatés) ;ﬁ&oéﬁ%ﬁrr%&é‘rsOﬁmﬂbélﬁﬁﬁlk{fsﬁ&mﬁé}ﬂﬁs Uhéthy1ZgndObthédRk@ANt S,

medi cal and surgical devices I'n one aspect, inplants,

surgi cal ﬁg%ﬂhfiﬁ esofncﬁhﬁgtés -a ?&IE%CBﬁ‘ésﬁﬁon\QfeE rAnéi"rchf?élag{ }%ﬂat%?{}ﬁxéé%&&%?eg to

contain rel ease ‘dany o e an connexi n S provi her’ei n.

Repr esen iyve 15 exa cIude I OV cula devi | ant abl e
venous céﬁﬂﬂ%@?@“&gﬁnggtﬁﬁﬁr §m“m{JﬁW@ @Bmgé 5%?%@ﬁgﬁ@g$@9?gﬁigglnfu5|on
l'ines or po |ncI udi ng hepatic artery |nfu5|on et ers, pacenmaker
wires, ﬁElPa amherapudatesy i | uaneplkylphoselnngies gi éhlﬁeeﬁlle@ﬂwgﬂ@mestaew c¥¢ (e.g.,

ventrlcular perltoneal shunts, ventricular atrial shunts, nerve stinulator
devi cHs, hemanaphosphates deving nermaipsh Hekageso2 Y lineedtanalpgsefithgse,fang these kaving
post-lanlnectony, devi ces for continuous 20 subarachnoi d infusions);

gast r oi ntiewtrtied abladiywiteesdn (he.adjacent baicnifauclaabidel units gredadkbd 8'e &, 5'B3eadi'-Ag

tubes, and shunts) ophthal nologic inplants (e.g., nmultino inplants and ot her
i npl ant s th8r. VeQuRSEt AlixedlsadtiGadBee Shidifbras stk bRGikMAtact | enses for

pterygiuns, splints for failed
In one aspect, it is contemplated that modified oligonucleotide backbones that do not
include a phosphorus atom therein have backbones that are formed by short chain alkyl or
20  cycloalkyl internucleoside linkages, mixed heteroatom and alkyl or cycloalkyl internucleoside
linkages, or one or more short chain heteroatomic or heterocyclic internucleoside linkages.
These include those having morpholino linkages (formed in part from the sugar portion of a
nucleoside); siloxane backbones; sulfide, sulfoxide and sulfone backbones; formacetyl and

thioformacetyl backbones; methylene formacetyl and thioformacetyl backbones; alkene

25 containing backbones; sulfamate backbones; methyleneimino and methylenehydrazino
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dacrocystal rhi nostony, drug eluting contact |enses for corneal
neovascul arity, inplants for diabetic retinopathy, drug eluting contact

| enses fokwdn@bifdsek corneal transplants); 25 otol aryng i (e.qg.,
ossicular inplants, Eustachian tube splints or stents fgl%&g?ﬁ&e&é)gfg%f& WO

2006/ 1344@&%@%9%?‘ lsﬁ?oqgfé/ agg %ﬁ?cjnamﬁire bﬁa{b(c?ﬁﬂscaq?ltdk bhck &fes%d%ltﬁe?sr}ﬁ@tn' \ﬁ%xéa?
transtenpanic drains); plastic surgery I ant's ?e.g., preven Eon o

fibrous Cﬁ r ctttg_?zi n res onlise to gel- or saline-containing breast inplants
inthe s Q%@ HRUBYPATdul ar approaches or post-mastectony, or chin
inplants), and orthopedj¢ inplants (e.qg., cenented orthopedi c prastheses).
5 An anti sense EBNHBEFHd! 1SR .1@“&9&%’% ioagcznuslﬁo eHEVneEB%EB@ﬁEC WS&I@@&C her ei n
can be admnistered at a predetermned tine in certain enbodi nents. In
certai n eitisoiclepsids linkege, iapt ithe hackbensrafahe Audientide walinate repdpred sithorpvel
formation, or activity is inhibited in endothelial <cells. In certain

enbodi Srengreypsa The bise anitway maimntdined ordrybfidizatimn wathanlappropiigenubdgic aidprgesi ng a
stroke. In certain enbodi nents, a subject may be treated for a vascul ar

di sorder emipound:i Oge &bh dligdnieidBinpoundlaolRonictdtiddindmetiythiithas bedh skovanpl e, a
tissue ischem a, a nyocardial ischema, or a cerebral ischema. In certain

enbodi Menfoshay@ exddlir BibridiRBbE Prdpertied, s fefer@l t6 bsK pOiitide @88l facideNAY! goi cal
function by ischema. In other enbodi ments, a SUB] ect may be treated for a

Hogener ot A hAHouERTRAG Sufold8ale B8 R BORIAGEA I Teilted RS Blige
an i schen a

.I.n certain.enbadi pents, .a subject 15 treated for a vascul ar
i sor dor SRR HEdkhPiel 4R R ek ah ey Bk PRRE. | T picledb®es G ound
provi ded herein is adm nistered in connection with a _vascular Qr coronary
pr ocetflir erepdief Greratg boHnddiesgly acindirgely & ramiteapsn afoms of S1e apHdepRIYEefdhe
conpound, minetic peptide, or other conpound provided herein is
admi ni st ebaskbagar Faghes &aghipg 9ERINArcompounds eanabeyfourst inddighsereer @ AS@EeneemSdt r at i on
of conpounds provided herein may be before or subsequent to a selected tine
poi nt. Th&97sléb@civet))ti me point"™ may, for exanple, correspond to the onset
of a disorder or condition such as a cardiovascul ar di sorder, inflammtion,

a vascul ar di 9aHEkspe@! oligdfudldotidesith FospHorotRibatébhdkbies fafd Bligtgludedirigs cal
procedure such as a vascul ar or coronary procedure. Conpounds provided

her ei - ey Getbroa Bl :BRRAE, SRIRGHAGIr ILARLIMLIOREDS., -RUf.) N@ink olo-exanpl e,

may be adm ni stered before, coincident wth, or after a selec time point.

o it e B e A AR R BRERR b B Hh B 8 ReH: TR gy T A€

adm ni st ered”i"mme
»-CH2 --N(CH3)--N(CH3)--CH2 -- and --O--N(CH3)--CH2 --CH2 -- [wherein the native

phosphodiester backbone is represented as --O--P--O--CH2 --] are contemplated. In yet
another aspect, oligonucleotides having morpholino and amide backbone structures are also
contemplated.

20 In another aspect, it is contemplated that the modified oligonucleotides may also
contain one or more substituted sugar moieties. For example, oligonucleotides comprising one
of the following at the 2' position: OH; F; O--, S--, or N-alkyl, O-alkyl-O-alkyl, O--, S--, or N-
alkenyl, or O--, S-- or N-alkynyl, wherein the alkyl, alkenyl and alkynyl may be substituted or
unsubstituted C1 to C10 alkyl or C2 to C10 alkenyl and alkynyl. Particularly preferred are

25 O[(CH2)n O]m CH3, O(CH2)n OCH3, O(CH2)2 ON(CH3)2, O(CH2)n NH2, O(CH2)n CH3,
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subsequent to a selected tine point. In other enbodi ments, conpounds are
adm nistered wthin about 1 hour after a selected tine point, wthin about
2 hours aMQ0&e}44¥ ed tine point, within about 3 hour sPGI/E200620088k ect ed
time point, within about 4 hours after a selected time 5 poi nt, w thin about
5 hours ﬁ(CHB)naONHR,eaIﬁeQ(CHZDmOMﬂGm)n GHE 2. whebontand mharafiomat teaboat Bkl ect ed
time point, within about 8 hours after a selected tinme point, wthin about
10 hour s Calier @eef@redsitigemictdtifdsmtaydmptise etdfithe folllowingla? thec?! pssifidr: €1 ta
selected tine point, within about 14 hours after a selected tinme point,

wi t hin algqotiové aln@wsﬁb@ftdt&f lowved Bk PIC hIRSHyL, afiicyR @-Rlkaryhbrt OLatalAA0SH, SUEH3, hour s
after a selected tinme point, or W t hi n"about 24 holrs after a sel ected tinme

point. | ch GEpL e (%@BBQFET%@H BHATR oL %?ﬁ%gﬁ%“ﬁét&ob ,ni stered

in connectldn Wwth a ‘or ot er surdery pe a pa I en

"Sel ecte S referred to herei ud f injury, a
e 2 A nglealwgm% palyalﬁwglgr sttt o VRS Sl Y,

I n certal n ot her enbodi nents, npound  provj ded Igﬂgrel n is,adm nj stered in
connect i GPUI § FFPFnBERNPCE] IRESHAR § &rpub&rflwrwwg the RhgERasPRINCYGRICRSHIfF e, 15 I n
certain enbodi nents, the vascular disorder treated is selected fromone or
more of Of $8heligonucdeotideeor o resonp Euntimpeayingnthe Bhermaskdynamie arapeiey af apenor age,
subarachnoi d henorage, thronboenbolic stroke, venous thronbosis, pul nonary
enbol i smoligorinoleotides tmd kither sub&ﬁtednﬁa)hmugusﬁmilaxdpmpmd@r ,Apnctbqntdemadiﬁcatiohusi ve
arterial disease, arteriovenous mal formation, and an aneurysm 20 In
certain emohaids DeEnéthoxykihexyy @SQU-CH2 CHRATES 3 hike &h@th bs52'ags(mathetetyhh one or
nore of coronary heart disease, coronary vascul ar disorder, atherosclerotic

vascular of Seaes (Madinlve e Hel/. C@Hlfﬁ Q&@&l@sr wRlgs %04)@@&951%:&%&85&)}0&69&' ic, a

vascul ar di sorder associated with hypertension, mryocardi aI i nfarcti on,

angi na, |i d r

cnaine, (RSN heflSomane R B LRALRL  SRTASRNLIE B,
WO 2006/ 1 4 PCT/.1 9 certa i t i.nfl tory

i sor der AP K0UA F 2 et ﬁhﬁo@eﬁ%xzaéﬁ‘ﬁﬁ*}i?ﬁg?fﬂ)’me Ll
arthritis I_g?rRAé inflammtion, destruction or damage of joints, inflammtory
di sor der CHpra9s 1512(111\5 82¥. hashinoto's disease, rheumatoid arthritis,

system ¢ |upus erythematosus, sjogrens syndrone, inmune thronbocytopenic
purpura, nultitps & erseontgmpdites] thahyhesmedificationy may include? anaseiy ;-Op§).asi s,
i nfl ammatory bowel disease, crohn's disease, ulcerative colitis, sepsis and
septils shbakinopmpoxyuR'eOGHMEHD ICERANHS) anfl 2t-fleordi(2jd51t Sixeilarsryﬁif&aniorﬂsmagler tain
ot her enbodinents, a subject, a target organ, a target tissue, or a target
cell is alsobe made at other positions on the oligonucleotide, particularly the 3' position of the sugar

on the 3' terminal nucleotide or in 2'-5' linked oligonucleotides and the 5' position of 5'

terminal nucleotide. Oligonucleotides may also have sugar mimetics such as cyclobutyl

moieties in place of the pentofuranosyl sugar.

20 In another aspect, it is contemplated that the oligonucleotides may also include

nucleobase (often referred to in the art simply as "base") modifications or substitutions. As

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

guanine (G), and the pyrimidine bases thymine (T), cytosine (C) and uracil (U). Modified

nucleobases include other synthetic and natural nucleobases such as 5-methylcytosine (5-me-C

25  or m5c), 5-hydroxymethyl cytosine, xanthine, hypoxanthine, 2-amincadenine, 6-methyl and
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treated for a condition that is associated with one or nore of henostatis,
thronbosis, 10 fibrinolysis, cardiovascul ar di sease, diabetes nellitus,
endocr i ne“Qj Esenusy af fecting the heart, cardiovascul ar I;de e associ at ed
with pr egnancy, rheumatic fever, cardiovascul ar di sorder ﬁ%?i“&@%?ﬁed with
H V-i nf ect

d | | dis h h
i scace,  olARLGFRAR R aRpuRlng 2P h%%rr ik LR i T

di sorders ssocj at ed art di se In certain ot her enmbodi_nents, a
subj ect, #% BYAUE 8#@9\%2 ?{] iy Qemipg ga é-thlaryt%ﬁ"tea d@?oueaé‘rlr andscyiQsi€ated in
associ at| on with a transplant or grafting procedure associated with heart
failure, pr@mgénramélanqheﬂmm%|6saéaseacﬂa®qQﬁmee@dergnme,dﬁ yiagid épsewdogricid fen,

val vul ar heart disease, infective endocarditis, cardi onmypopathy, tunors of

t he heart thiqmmcilp&haﬂbas-aimémr 8-thiibk; Sathwalkyly &hydrokyl dndanthier 8ckubgtisted agruineonary
enbol i sm pul nonary hypertension, cor pulnonale, and athletic heart 20

syndr ofre, aplegiaRines, A-hals hetibehr bRl EfustoRemhgleind ohaCsbktitdied QiR
affecting an organ system vascul ar disorder affecting the central nervous

system Vﬁﬁ’%@sﬁne@' MR Rhing Gnll "BrbMGlalindie 8-az¥@RGME 8ind d3-22EERMe RS ecti ng
the retina, vascular disorder affecting the ki dney, vascular disorder

af fectingy %Q%Qﬁgé/eﬁ}dr ea@gﬁg@&@ﬁ' 3hd dg.agaggggs?me%d”% AdGHar FyaQf der.

The subj ec ransp or graf I'Ng procedure

associ at ed ected. fro n f .a heart

t r anspl anf¥® ?q(’}’?ﬁgr el ‘ﬁlﬁstg%’ n‘f SC?qSFfﬂS‘ ﬁré;ns B aﬁs ?Jé%céoréalﬂfopeg lﬂ?ﬁl ‘33@/
intestinal. 85 WD 2006/,134494 PCT/|B2006/ 001961 transplant, or a conbi ned
organ t r aRepissnEncyelpedia HPE Rolvmgs §@eft°?eéf‘@dE%“%eﬁ“%1g’tP%@pﬁ%rﬁ” (199 af ti ng
procedure invol ves one or nore of eye tissue, skin, heart val ves, bones,
tendoh8, Keaschvsiz, Ui dbmeWiley, &tfons thase disolosed by Foghiseh et ald dAngewandte Glhemici ssue,
grafting or inplantation associated with cosnetic surgery, grafting or

i mpl ant at Inemeaiosa Hdétioap30i61 3722 (OP1)Rrand thioset dischosedpy Saireinl’. |St, @thepterr ¥, and
tissue grafting or inplants involving stemcells. Wile not intending being
bound by @ktideh§d RehréiPardl Agylichtiont, Pagd¥@BH302, Troolte) S ABrdndiLRble O, TERE S a

subj ect, target organ, target tissue, or target cell is treated by
adm ni str s L1995 g RERESHA fuf AR Ue biflaihg ndi ng
or nodul a?llt nﬁm gonnefgln Ft?ﬁsg% glh%n%éeél 2%ﬁmsﬁr pose 0 ° ggllfleevlﬁnlgéa

desired ef c udi ng_for._exa e or | oW 1y for
t he preveﬁ{f%g% Se gﬁ%rg?m “REPS %al O@?ﬁ'e ! l1 ovm ﬁ%S? uéecf;?grnnol Jn}?ls trauma
for the prevent] on of . bl ood ves degr adat | tissues fall

| Schadm aXGPYIEgSEId N2 NG Fd- et bSﬂBl&dlr&l ey rpélu%glg.%ﬂarln%?w?a&ﬁwn% art),
for the treatnent of mflanmatory arthritis and _ other inflammatory

di sor der s ProRYRiHredtl anddERiepRieyrasiearmethypytasiee sipsideathaye besn shﬁwmm ch

bl ood vessel die back occurs as a result of persistent inflanmation, for the
increase nucleic acid duplex stability by 0.6-1.2 °C. (Sanghvi, Y. S., Crooke, S. T. and

Lebleu, B., eds., Antisense Research and Applications, CRC Press, Boca Raton, pages 276-278
(1993)) and are presently preferred base substitutions, even more particularly when combined
20  with 2'-O-methoxyethyl sugar modifications.

In another aspect, it is contemplated that the modification of the oligonucleotides
involves chemically linking to the oligonucleotide one or more moieties or conjugates which
enhance the activity, cellular distribution or cellular uptake of the oligonucleotide. Such
moieties include but are not limited to lipid moieties such as a cholesterol moiety (Letsinger et

25 al., Proc. Natl. Acad. Sci. USA 86, 6553-6556 (1989)), cholic acid (Manoharan et al., Bioorg.
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15 treatnment of sub-acute or chronic wounds to the cornea of the eye in

whi ch prevention of blood vessel die back allows recovery fromli nbal

i schaem aWQ 810643494 r eat nent of sub-acute or chronic WORGEEB20€5/00K881 cor nea
of the eye as a nmeans to trig er re-epithelialisatiaon, for the _treatnent of
cheni cal  M&dn&bem. s Sykd33+ 3%68?4»,& thiopGee £-2e prsher triflthiod ovabpran gy t o
bring about recovery from sub-acute |inbal ischaema, for the treatnment of
sub- acut edloAnohNoYii Aceki $ei.20603HE89;dYlandharbe el /., Bicoeg €997 Mad.(Fhepr Bétent i on
of continued bl ood vessel die back will allow recovery fromtissue

I schaem a3, I766-207e (1998p} aehibclolesteln] (@bahakernervady MNis!. ckcidhi Réxetd0¢ 583-688 s i n
whi ch continued expression of connexin 43 at the | eading edge prevents

re- epi t hetioed)), eatdlphatic dhk, tRE dol@AMdIFNGr WAtledyE FdsiiaésHSalso-BaRidaRasuR iadg
connexin mnetic peptides delivered directly to ventricles of the brain or

Vi a spinagy@el ym {o?_qq ihh.ﬁfsr ggbﬁ; IBhRIV 4r04) FERY EMENt 1288 in-mdﬁm%

follow ng perinatal "ischaem a using connexin mnetic peptides delivered
directly ri . 06/ f rain or
Vi o api nab Rl Fldhoptitie 1 ARRRATE Y bn PR alend B A RERGy R
connexin mupetic peptid del.i vered system |y, .as a freatnment for stroke
oo 1 st n  ElAh D B S Hedslie G GRRR ot 1 ¢ o
ventricles of the brain or via spinal colum /[cord, as a treatnent for
stroke or lerbedran haeni 36:u305hg68bREN: Shea eetl Nysbpricils Regel il §etdd-3383
systemcally, for the prevention of epileptiformactivity in the brain

f ol | owi ng(198@hae polyaminer or & pwlysthylesatglsnl ofiair fMas@tardnoemuh cNisléasides & t he
brain (e.g. epilepsy), for the prevention of tissue oedenma using connexon
m et 1@ pNpéleddidss 04, BOWMTRX19ID5Ppecadamaniand ackee) acid {Mayshaednen tal J€&trahediod/ or f or
the prevention of |esion spread, oedema (and rejection) with reperfusion

f ol | owi NQLett. 086385 1-569ASROITVY, @phietityl hBich VAR No. BRBAR! BisRoAASS2@f the

invention are adm nistered’in an anount desired to nodulaté the expression,

‘ i mi ‘ . ( C o W
or mat i on, _zgaycgi%?lgj)y & &?J&Q&)lfdnpnne gg”h&%ﬂﬂﬁd-car ny -g%gﬂ%&t' 1ty e

not intending t bound by or “Iimt to"any mechani
intendi ng,any limtation, i.t.is heli i ertain enbodi nents a
t ar get coﬁ%g%erft g?érh %h%‘é?l' |E§p' e&'a?éﬁ%?f@? Qgp?)?'cyt opl asm ¢ nmenbrane and
it my be desirable to effect an iphjbition of 15 undesired transn ssion of
nol ecul es fr on@‘lﬁ?l%o"é??@ﬁ?%%%ﬂlff“sgaé] igepcfeofids vhich arg ehimets PIEHOQ?C?%OE} Ee.
Again, W thout intendi n? on being limted to any particul ar mechanism in
certailh &riwgiiore pligonucleptdesper dechimeiti'e ino thedroniest «f 4his omyention. p#ovi ded
herein capable of inhibiting or preventing progressive infarction and
r eper f usi oligonngleatides which eoteiartvo lvy mona chetadatly rgstibétaegionss sahl mastedptdfet i al
cell integrity, for pronoting reperfusion of blood to 20 danaged tissue in
an anount legdt o€ hudl@tide. Thézaniigonueledtidss!typicuity conkuirt aledst Ssdi@gioe Pktein ther
oligonucleotide is modified so as to confer upon the oligonucleotide increased resistance to
nuclease degradation, increased cellular uptake, and/or increased binding affinity for the target
20  nucleic acid. An additional region of the oligonucleotide may serve as a substrate for enzymes
capable of cleaving RNA:DNA or RNA:RNA hybrids. By way of example, RNase H is a
cellular endonuclease which cleaves the RNA strand of an RNA:DNA duplex. Activation of
RNase H, therefore, results in cleavage of the RNA target, thereby greatly enhancing the

efficiency of antisense inhibition of gene expression. Cleavage of the RNA target can be

25 routinely detected by gel electrophoresis and, if necessary, associated nucleic acid
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mai ntai ning the blood brain barrier by inhibiting endothelial cell

di sruption subsequent to a stroke or injury to the central nervous system
for maint HAAVE1HM9ascul ar integrity subsequent to ti SBUBIRaesgess1or for
inhibiting or preventing tissue edema associated with a transplant or
grafting Pprioisizatiore teckq®s kpove G die1 sk 4 This RNAseBE gosliaioh deavagerpiathaddlt i cal
Conpositions In another aspect, the invention includes pharmaceuti cal
conposi t i anget Galigtinctdtongthe weeqfoibogsnestfo tlbeye nneleinteidsn, i ncl udi ng anti sense
conpounds and minetic peptides. The anti sense conpounds provided herein may
al so incl ude bEagkdsver @itherfOoRRHIIbtidesSintl0dd bt 439 nBh BMIEE & tdag@bsy in
acceptabl e salts and prodrugs. This is intended to enconpass any

phar maceugjneq éﬁr&z@ﬁﬁ%@?ﬁ%n@ aePrdsent, FAMENPwitlh cSiidfal RgRh fﬁHl&'a b?%@ Fe‘éxon@r any

ot her conpoun pon adm ni stration to an anl mal 1 ncl adi ng a human,

|5 Canabl &nflh LAY L8 1 P bipel AHLARY e $05ab1 2 gaérpe%' dmggt 1 ve

nmet abolite or resi exarrp red to
enhance th stabl I |t in t For e, synt ns can
o added. 5% GRLR  dnaieobitisatie @t“ﬂé?h%egﬁ TR We¥ﬁ@h§a%t§Fa Buttens

circular. This circularisation_can  also be acconplished by I|i nk| n the N-
and G-t er fTHEs ascgwbperte fo5 Riase Hoandrip prefampliperappsecapt 2rdeonmydsatidess While o t he
body, is nade |linear by protease activity. Accordingly, for exanple, the

di scl osur ¢heiflanking poiicasitthe B aph Ar"wings') tarecmbdifiedstodepe aishter affinitysfonthe tanget nucl ei ¢
acids and prodrugs of such nucleic acids. "Pharmaceutically acceptable

sal ts" ar &@Nphysleohle hurat hyabdetd shppopihakikaeaotivicaklgy fladaceqt 240-aethatyethylof t he

nucl eic acids provided herein: i.e., salts that retain the desired

bi ol ogipcakutratuted).t Chitherichéligdnh@sdtid €040 QLN BmaaH thofPvith ﬁﬂﬁﬁﬁcaﬁ&ﬁ&ﬁﬂ thed
toxicological effects thereto (see, for exanple, Berge et at, J. ofPharnma
Sci . 66 9 tut Rag) R4 Blleos e LSRR %ﬁ&ﬁlb?ed in
vitro, %ugg %ﬁ e)ls%)l {Dngl %1 %npe%(%é?i é@PBﬁ%&qut(ﬁc she r}g e%%y enzyne

cat al yzed e de s or. a rnecomh n
Cechnot ogy & St e SRR Rl - 87 R St 2% R,
w dely used ,nethod, ch i s described. in references such as the follow ng:
Stewart efr At re@eﬂS. ﬁ%@ggd P'eﬁ'ﬁ’?ﬂ@og‘ymk}aré% 50&1 himerss Delie” wHEmergan
Franci sco (1969); Merrifield, J. Ana. Chem Soc. 85 2149 (1963); Meienhofer
in " Hor noskP known i the arred "Iespimersdghat i @ligongeleptides wittrgwo gistingaeienisc In pr ess,
1973), pp.48-267; and Bavaay and Merrifield, "The Peptides," eds. E. G oss
and F.1525 pw&rmdmarepl;e o¥e Mimeﬁdhdéfmodioﬁroéﬂm,oligm)eoﬁ@n Sr@83s a Tbsts@e foept | des
can be further purified 88

RNase H and is preferably composed of 2'-deoxynucleotides, whereas the 3' portion is

modified in such a fashion so as to have greater affinity for the target RNA molecule but is
unable to support nuclease activity (e.g., 2'-fluoro- or 2'-O-methoxyethyl- substituted), or vice-
versa. In one embodiment, the oligonucleotides of the present invention contain a 2'-O-
20  methoxyethyl (2'--O--CH2 CH2 OCH3) modification on the sugar moiety of at least one
nucleotide. This modification has been shown to increase both affinity of the oligonucleotide
for its target and nuclease resistance of the oligonucleotide. According to the invention, one, a
plurality, or all of the nucleotide subunits of the oligonucleotides may bear a 2'-O-
methoxyethyl (--O--CH2 CH2 OCH3) modification. Oligonucleotides comprising a plurality

25  of nucleotide subunits having a 2'-O-methoxyethyl modification can have such a modification
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WO 2006/ 134494 PCT/ 1 B2006/ 001961 by fractionati on on i mmunoaffinity or
i on- exchange colums; ethanol precipitation; reverse phase HPLC

chr omat ogkaPsMe6R8u4S4 | 1 C@ or on an ani on-exchange resin s F,
chr omat of ocusi ng; SDS- PAGE; anmoni um sul fate precipitatio ,IBgi?éP(ﬁ%Wrati on

ing, f l.e, S dex.G-.75. .1i d affin h hy: .
TR N R TS e O A R A

m non- SOl vent non ar/ pol ar
solvent mxtures., Purifjcation by ¢rystallizatj or recjpitatian is
preferr ed?ﬁ(gPﬂlé‘S‘fPﬁ’QPsﬁacéAtﬂ ec d1oM ofmiP afqdies (25? %ﬁ@"ﬂ?@g’é’ﬁ&lﬂ rﬂ}%‘ﬁ%‘?aaﬂnsrmy
i nclude, as optional ingredients, pharnmaceutically acceptable carriers,

A 19 . 3 Y .

di | uent s, oligonuEeqtides erptabmng atlesmedifisRionsyubicl enhapgeiantisense efficaqynpotensy &r t hat
are available in the art. Exanples of such substances include normal 10
sal i ne sofarget affisitgare hisasoniémpated.ogi cal | y buffered saline solutions and
water. Specific non- limting exanples of the carriers and/or diluents that
are useful in THegprebarimeater dlenprovilampolynadléatidss (@ ekireplprNARNANREALE 0N
i ncl ude water and physiol ogically acceptable buffered saline solutions such
as phosphaleqilRytdabid 16 alohble-stalded loP AdplBHcdnnesif - MicleRUadidD{6 exahipleNBRCLUt i cal
carriers include, but are not Iimted to sterile water, salt solutions (such
as 15 R nggfeiSe &Lb‘f‘thé’fl)nneﬁh RY2ObrSn r;l{%%@(r?e&ﬂgeﬁg?ﬁ%%ggltﬁglc 88hAbhtining,

ch as arch,

car bohydrates s actose, anylose or gnesi um st earate, talc,

silicic acig,. vi,scous paraff.in, fatty acid esters, ..h oxymet hyl cel | ul ose,
ol yvi ny ! ObyiB bfiete RO Thbf nohf Finholit o S ibipiyaly FGPENET, Brssfon
sterilizeg 3nd desired, mxed with aqéiliary agents e.g., | ubri cants,
preser vat PY &St xapmpls, preyenting trapseripfipnyolifie Gouexiaens tpssreducie o ofigpinating

i nfluencing osnotic pressure, buffers, coloring, and/or 20 aromatic

subst afcegonapxin ppidvityiine cplhi Sithgut ln@ﬂdm@meheebqumg by gy pestéqulanimeghanisen, dids | ve
conpounds. They can al so be conbi ned where desired with other active

subst ancebgliegedy that driglg nkelixnpditing corspromises e wbiditymef aholdogbled dglimdatdpem. Sal ts
of carboxyl groups of a peptide or peptide variant of the invention may be
prepared kuffitiglyuforidle Hiading of bylymeraseaClrand¢iptios fiuedst,i daeglitbryanclediles I €
equi val ents of a 25 desired base such as, for exanple, a netallic hydroxide
base, e. ggecyp0di um hydroxide; a nmetal 89 WD 2006/ 134494 PCT/ | B2006/ 001961
carbonate or bicarbonate base such as, for exanple, sodium carbonate or

sodi um bl car DO ol af b WHBEHRAS fre 3B udiflf hE VAR Bing HIbLIAMAbIBM Ne,

tri et hanol am ne, acy errvative an ‘am Ao group of the

pept i o] eptide variants e prepar yutilizi cyl .

b bt o408 eanelfi RimaionSie, oHRatt, Cene B oo dripbrctigt 6 gy RuPRES e
protected or unprotected peptide. O ac?/I derivatives nmay be prepared, for
exanpl e, By Camerini-Otero, Science 354:1494 (1991); Ramdas et al.,, J. Biol. Chem. 2 4:17395

(1989); Strobel et al., Science 254:1639 (1991); and Rigas et al., Proc. Natl. Acad. Sci.
U.S.A. 83: 9591 (1986)) and the connexin mRNA and/or gene sequence. Typically, the
triplex-forming oligonucleotides comprise a specific sequence of from about 10 to about 25
20 nucleotides or longer “complementary” to a specific sequence in the connexin RNA or gene
(i.e., large enough to form a stable triple ‘helix, but small enough, depending on the mode of
delivery, to administer in vivo, if desired). In this context, “complementary” means able to
form a stable triple helix. In one embodiment, oligonucleotides are designed to bind
specifically to the regulatory regions of the connexin gene (for example, the connexin 5'-

25 flanking sequence, promoters, and enhancers) or to the transcription initiation site, (for
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acylation of a free hydroxy peptide or peptide resin. Either acylation may
be carried out using standard acyl ating reagents such as acyl halides,
anhydri degy i,m dazol es, and the like. Both Nacylation and O acylation
may be car#?%@xgﬁ%a1ogether, if desired. Acid addition satVB2Y/0R heptide

i ant ti f ' esid f the. hd 10 I ant
pept e ) Pe "B RS0 s B ORPLEE g TR rpBBERBE Sl i AR OB or or e
i val f the desired i | ic acid, such as, f e,
Pyl el oFiERete davangss 8 PIek IRBbndsY CoF Bfla "bFPHAnA LA 450, MeJeoubio be

prepared by any of the usual nethods known in the art. For

ol i gonuc| &tsk Imyaunolagicafppreaches, Kuie Mubleshing g, INt Késse plYasné Riningland ¢4dlude but
are not 15 |limted to (a) salts forned with cations such as sodi um

pot assi unPraamveri dend. dagndsd ¢h§854€H9%).um pol yam nes such as sperm ne and
sperm dine, etc.; (b) acid addition salts forned with inorganic acids, for
exanpl & hydr octleopresen@dhntidty diseobprovides fBoz¥mes Wiséful ifer BBibitionpbOsEIIKiNC

acid, nitric acid and the like; (c) salts forned with organic acids such as,

for exampl&vitRCehd Hboz?ﬁkﬂbi_n@%ﬁ& kecAchlf) cléAE LA InfctBatetbonRdkit mRING. 204cd1 el ei ¢
acid, fumaric acid, gluconic acid, citric 20 acid, malic acid, ascorbic

aci d, benzpi L, ' | 4, L1 ' L1 [ ] utam c
aci d, napﬁ?‘%%gpg%gag‘uﬁoﬁﬁgécgé%@d? t?rr@t a%@ﬁrlc?%%o?ng lé;nl(l:(?lw %@g Icgnenﬁ)élg 3+$§gni c
acid, naphthalenedisul fonic acig ol ygal.act uroni ¢ _aci and the | jke; and
() o b oo R Fsiere PR g o skl it SEUERE te it mENA Koprie, ThitG

i odi ne. digonucleotides provided herein may additionally or_ alternatively
be prepar e¥tplaed thatribeaymes peayided hgreinyinglyds, thoss baving ghaeactepipties of gyp Jg”
indicates a therapeutic agent that is 90 WO 2006/ 134494 PCT/|B2006/ 001961
prepad@d intrommibpzyanes i(Gechi Sramchindegy B:323r(¥815))ethdt ashean obbanmerh¢adrrihogymes. |
drug) within the body or cells thereof by the action of endogenous enzynes

or ot her (Higingal BiosbkHolrgyd0206(i992)3.. I n particul ar, prodrug versions of
t he oligonucl eoti des nay be prepared as SATE [(S-acetyl-2- thioethyl)

phosphat e] derpivaiymés snoifie Ahéke Mavihg clehRgdBitddadeh 8§ SUWOERN b BOCOBNAS10 to
5 Gosselin et at, published Decenber 9, 1993. Conpounds provi ded herein my

be formul mg?qgen&l&haés%ﬁgééﬁ h§8hd f@mm(%(tggse in s}%&ffl’d‘g?ﬁ"é‘?ﬂgwg“’gi"“

phar maceuti c y accept ab carriers, thic ers,

breser vat Ly e, Lol (AGRACILYCCAIRLS e GULEA! O oAbl QOlfdd R Oicodbil @
COI'Tp| exes, Il posones, penetrati on %n ancers, carrier COI'TpOUﬂdS an t her

Ddi ¢ Ton Foer BRIGONE BBt Faee Bh ¥ rerelion ol mushits ot gl
i nclude one or nore active ingredients such as . i
cleavage sites may also be evaluated by testing accessibility to hybridization with
complementary oligonucleotides using ribonuclease protection assays, or by testing for in vitro
ribozyme activity in accordance with standard procedures known in the art.
Further contemplated are antisense compounds in which antisense and ribozyme
20  functions can be combined in a single oligonucleotide. Moreover, ribozymes can comprise one
or more modified nucleotides or modified linkages between nucleotides, as described above in
conjunction with the description of illustrative antisense oligonucleotides provided herein.
The present invention also provides polynucleotides useful for inhibition of connexin

activity by methods such as RNA interference (RNAi). This and other techniques of gene

25  suppression are well known in the art. A review of this technique is found in Science
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interferons, antimcrobial agents, anti-inflammtory agents, anesthetics,
and the like. Fornulations for parenteral adm nistration may include
sterile aff@80&134#4uti ons which may al so contain buff erRET/IBRE6HONES

di l uents and other suitable additives. Pharmaceutical 15 conpositions
conpri si mpeiad0-d37243AD| BHMAI gaeralss o4 prstrirpnserantionalagyel #id ip sRaupich sreEHICi on
enhancers in order to enhance the alinentary delivery of the

ol i gonuc| Bestiireksss compnietsrintroduationegfHiids avith pawial erafully dendile-steaddedscharetterngt ng t o
one of five broad categories, i.e., fatty acids, bile salts, chelating
agent s, spreduaotsofios atdeath enosdesuct RINAdnt she(ckl er into tht extfaceltulaahviRawmesws i n
Therapeutic Drug Carrier Systens 8, 91-192 (1991); Muranishi, Critical

Reviews in 20 Ther apeeéckibed by Bird@lal.| €IS, PuhENG 50615593 the R8O Inky céMigtiser nor e
penetration enhancers from one or nore of these broad categories nay be

I ncl uded. oMk g sftr‘%ﬁ&syoiﬁgdlﬂﬁerﬁ@&j ribBiRicleofi®. | YRS t¥fble- WG &RicodS magRet rati on

enhancers I nclude, for exanple, oleic acid, lauric acid, capric acid,

nyristic i NuBy i i i in } i l § erhc acid,

o capr at PR EEHEHE SeiE Bl b0 R, 858G bid Byt Ry SBIHETE 52

gl ycerol) ilaurin, captyl|j.c aci achi doni c acjd | yceryl . .

o nocapRifm incBite Gisatise 35 8 er38 hosh st bisoohe' W hucteosides.

dodecyl azacycl ohept an-2-one, acyl carnitines, acylcholines, nono- and

di - gl ycer RYA<upley formatien mpyvbs intiateg eiher dsidgor eutsids ths celher eof (i.e., ol eate,

| aurate, caprate, ristate, palmtate, stearate, linoleate, etc.). Lee et

al ., Critical Swedi¢sebayeideniPheiratgdethai eneDprumoGaribinaele®ps spasificpllybindgp and991) :

Mur ani shi, Critical Reviews in Therapeutic Drug Carrier Systenms 7, 1 (1990);

El - 51¢ar tledave dbubdd-stranded INAriimo skirafragreats. Thdrib&dlefsdbé) (chRBR aysocidted with

physi ol ogical roles of bile include the facilitation of dispersion and

absor pt i ofhef fragnieRisdhRRAn ftddh- HeeiBele bind Ao IdnBintN RN ANAD! eciBhllyn:

Goodman & G Il man's The Pharmacol ogi cal Basis of Therapeutics, 9th Ed"

Har dman ef,ai, %%&@ﬁ@glrﬁ%}ﬂkﬂ%‘f}’m@foﬁthe Rbnnexin geM298R ndedA 3330 dAAOA gen¥ar i ous

nat ur al bIPe salts, and their synthetic gerlvatlves, act as 10 penéetration

enhancers u 2 " Di L.t" in a . L

occurri ngiS alégrﬁ%i%rﬁ}é%tebs‘; tgg %Prgjec&ease%saérﬁt Sféosrf: g%f%{;s, %reelgi oé‘t}%%'%gh%@% enﬁn\c/iat i ves.

Compl ex formnul.ati pns conpti si ng one ,or,. nore penetrat,ion hancers be

Used.  Fof PIRESiAp P e sonEaL, 3. A, SoanibdBs SoAneRB ARt | AFCHPEY (B R Aaci ds

to make conplex fornulations. Chelating agents include, but are not limted

to, di%odpelnnaraseananackiocanibipe by nihasivelmumerqueespigs of dhe shpi fragments, 3dichey | at es

(e.g., sodiumsalicylate, 5- nethoxysalicylate and honovanilate), N acyl

deri vat i vexpondntiglly inangeses thezfiicieriy of the dysiéma nd moiquertpaturedefithis genesuppredsion

bet a- di ket ones (enam nes) [Lee et at, Critical Reviews in Therapeutic Drug
pathway is that silencing is not limited to the cells where it is initiated. The gene-silencing

effects may be disseminated to other parts of an organism and even transmitted through the
germ line to several generations.

20 In one aspect, the double-stranded (ds)RNA-dependent gene specific post
transcriptional silencing strategy of RNAI involves the use of short interfering RNAs (siRNA).
The use of the general RNAIi approach is subject to certain limitations, including the
nonspecific antiviral defense mechanism in mammalian cells activated in response to long
dsRNA molecules (Gil J, Esteban M, “Induction of apoptosis by the dsSRNA-dependent protein

25  kinase (PKR): Mechanisms of action”. Apoptosis 2000, 5:107-114). Advances in the field
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Carrier Systens page 92 (1991); Miranishi, Critical Reviews in Therapeutic
Drug Carrier stens 7, 1-33 (1990); Buur et al., J. Control Rel. 14, 43-51
(1990)). F“&f’%{?ﬂé%agents have 20 the added advantage OPCHIB2006®I9%61Ng as
DNase inhibitors. Surfactants include, for exanple, sodiumlauryl sulfate,
pol yoxyet haye deen Qadeavitly theeieh@nstraaﬁldﬂ}@mwﬁlﬁi}@ﬁmxéﬁ ef 2Dneadeojide BNAsrcopldee et
at, Critical Reviews in Therapeutic Drug Carrier Systens page 92 (1991));
and per f | mediate Ipene secifierRINAI onsamsatiim eedls FGthéBt nVelliad gateric entivital defénsePhar m
Phamacol . 40, 252-257 (1988)). Non-surfactants include, for exanple,

unsat ur at g@chdbis@y (Hlbashid Searal., Dwdldses of HnthclbottdekFANAS MEdRY RNK hdfRAMAOEIn
derivatives (Lee et at, Critical Reviews 92 WO 2006/ 134494

PCT/ | BZOO@!IQ%%%&&JQ@H@PNHM& 44804537 (5O RY; (ﬁ)éﬁ:h?\fme{gﬁg% N dﬂ AQR9c),;

non-steroi dal anti-inflammtory agents such as diclo

i ndomet hagig. b Y I . 39,
521 625 ( 15asey AR e dduAs %ﬁ&aﬁlﬁ%@%ﬁé resbenizd e'%ve%ﬁﬁfﬂF‘ZO?c aci d,
or analog there.g W@ é is 5 inert (i.e., does not possess bi ol ogi cal
activity paFseeeigyedul "“Pecogni zed as a nucleic acid by in vivo processes

t hat reduce the bloavallabll of a nucleic acid having_ biological activity
by, for exanphedeserihsddisraiy RWZI Brlydesgp @agroyp efcielated a?airﬁléqnema@?eehwsms
pronoting its renoval from circulation. The coadm nistration of a nucleic
acid and shagag maey caumprobinchentigabcomapdngntpint Whisln thedsrodend efféctartmeolbaulet is for
substance, can result in a substantial reduction of the anmpbunt of nucleic 10
aci d r ecowarmptk, bt oo éimlited &, a skiatl 2423 acledtiderantisenseaRNAC Wt moeciianians asesai s,
presunably due to conpetition between the carrier conpound and the nucleic

aci d fer ﬁ:le_@l@ﬂ?%g[@él@m% gek; Whi€tOi bfoagssed B the Eular 8fizyRfe DB ko sRort, for
"pharmaceuti cal ly accept ab e carrier"” (excipient) is a pharmaceutically

accept abl g, ﬁ@el’ BIM not $iHHRE RSl 71D 330ARRbLARY dsRRM s Otefiitfed REES Wsogﬂlﬁ%hﬁﬂ énert

vehicle for ivering one or nore nuclelc aC|ds to an ani nal

har maceut,| cce | rr| i.d
gel ected %/l\lnet%%‘e %’ Mﬁnﬁtgg% m ni 8‘5 n%rrﬁ’%ra?edmﬁlgd a maﬁjlspr{)%mpr ovi de
for the desired bu . etc ined, with a n ic acid
and t ho ofcrﬁ%rfl%t%esﬁ@ﬁﬁﬁ@% dyeg %Hm%a?rﬁﬁh%ﬁ%lgggb WS SETET Bhe BYgp e
pharmaceutical |y acceptable carriers include, but are not limted to,

bi ndi ng agfdenuclqolytig cleavage of dleanRNAstrandvithin thertaigetsitep Shis\eady fpdeeradrtictone or

hydr oxypropyl nethylcellulose, etc.); 20 fillers (e.g., lactose and ot her
sugar $3 nbﬁtho@ngistraRNAndlewltibmnls@siBNApeﬁntﬂlm begyedcpaleda, Inclaiver ongenisyd, RAfAe, et hyl
cel l ul ose, polyacrylates or cal ci um hydrogen phosphate, etc); lubricants
(e.g., ndgerdentRNAI wdymadrase alsaluses thé harealed guilid SIRNA assd primengahiearhglmorest eari c
acid, nmetallic stearates, hydrogenated vegetable oils, corn starch,
pol yet hyl girNA RChS tar @ HIEH RARE RAuR) aseTBikd Rubstrate, generating more siRNAs and

amplifying the siRNA signal. This pathway is commonly used as a viral defense mechanism in

plants.

20 As described herein, the siRNA may consist of two separate, annealed single strands of

for example, but not limited to, 21-23 nucleotides, where the terminal two 3"-nucleotides are

unpaired (3" overhang). Alternatively, the siRNA may be in the form of a single stem-loop,

often referred to as a short hairpin RNA (shRNA). Typically, but not always, the antisense

strand of shRNAs is also completely complementary to the sense partner strand of the

25  si/shRNA.
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acetate, etc.); disintegrates (e.g., starch, sodiumstarch glycolate, etc.);
or wetti ngﬁag&gt sg;e. g., 25 sodiumlauryl sulphate, etc.). 93 WD
2006113449%0 13442906/ 001961 The .conposi tions provi dedPGEIRA00G6/008961
additionally contain other adjunct conponents conventionally found in

phar maceut i cal Inowampoaliat iceltss long isR¥&$ (usuatly grestenthhin 3hawbleptidesan length) triggerThus,
for exanple, the conpositions may contain additional conpatible

phar maceutheciterigronapithway, retiedting| gotsinckinase, Rearg. 2; ahbligoadeénylate Synthetase.
astringents, |ocal anesthetics or anti-inflammatory 5 agents, or may contain

addi t i onalsctivtieh bfthe indsreireH pathiwaytyS ie@dtd glotaPadWradultan 6 rhidthtiosl &5W@Eas f or ms
of the conposition of present invention, such as dyes, flavoring agents,

Pr eser vat Gl RN AT AN BN EmcARRGlo b ENAL B ARG AIRBL A Al | 221 S

However , mat er adde shou interfere wth the
bi ol ogkcal ivitie f,the ents 0 he conpositions provided

her ei nl.5 166%%‘5}5%%56 Oroffd tPﬁ(gpa(réTge){ﬁﬁgrgerge);onﬁ#hc ay'(:orrpounds (e.q.

ol i gonucl eoti des, .yetic eptides, etc.). are introduced into pat.i ent,
ool Pordal ai spireBiRCiubent Phgyctian aBode ket endpesims croerRiBathance
the in vivo stability of the oligonucleotides and/or to target the

ol i gonuc| Bemaresis.tregazdlpss of thednitial Tormy BRNAS angd ricyoRNAS) pr prpprssingpathwayeal

di spersion systens include, but are not limted to, nmacronol ecul e

conpl exes finglametisgp ol exampid, chus spttelireited ke aZis23tauciaotidd iapfistnfea ROLA dhattiens
including oil-in-water enulsions, mcelles, mxed mcelles, |iposones and
|'i pi d: ol i ganpletelydiontddogonsTil thx @RNA wil) divadt aeREA| czeadaget T glensrsl, tha effectfofr r ed
col |l oidal dispersion systemis a plurality of |iposones. Liposones are

M Cr 030 0PfisnFAAME BRWERN | SIRINAD andHARRHSitGOEM 4T BHA0RRORY n@RCtOEoHPIEE OUt er
| ayers made up of lipids arranged in a bilayer configuration (see,

general |y, rg%&}QBH O?Ectﬂlgm folPHabéi thAPare dll Igazfrf] ly ﬁder@t%gd;m%e('%,gi?ﬁa} )leastgo(epxel n

certain e ment s, I sense conpounds m nmeti c peptides can
i ncor por a i or wsed in,conpWnction.wih.a. biodistribuidon.directing
i ety. 1 S g pSResEER sl SO Rt btplior TR SO DB or % ne
anti sense Go und, .m netic peptide, or . othe onpound provided herein to
t he proxi mlﬁfgﬁ@w tq’?%‘g%Frgg@s in}lg‘éf taapr@@fypglal PB“S#N%\?\?‘[’%S? BN tGuRe @ ease of
thereof. Active agents include, for exanple, conpounds useful for 25
i ncr easi nyayinerdggrees of drapglationalcrppressinn, dgpending pbothithsaipseifie injerpcdion andithe
bi oavai l ability, for reducing 94 WO 2006/ 134494 PCT/ 1132006/ 001961 ti ssue
damagd; f onmperaftdrgatgittsdalthangpRNGy. RWAI cancheemtvatgyl yatithenexogeniue delivemxadnpl ar y
active agents include vasoactive agents, anesthetics, therapeutic agents
for i schepieformgd SIRINA sfor@1aQirémoter-based expression of siRNAs or shRNAs.
Short interfering RNAs (siRNA) can be chemically synthesized or generated by DNA-
based vectors systems. In general, this involves transcription of short hairpin (sh)RNAs that
are efficiently processed to form siRNAs within cells (Paddison P, Caudy A, Hannon G: Stable
20  suppression of gene expression by RNAi in mammalian cells. Proc Natl Acad Sci U S A
99:1443-1448 (2002); Paddison P, Caudy A, Bernstein E, Hannon G, Conklin D: Short hairpin
RNAs (shRNAs) induce sequence-specific silencing in mammalian cells. Genes & Dev
16:948-958 (2002); Sui G, et al., Proc Natl Acad Sci 8:5515-5520 (2002); Brummelkamp T, et
al., Science 296:550-553 (2002)). Therefore, in the context, siRNAs can be employed as an

25  effective strategy for the tissue-specific targeting and modulation of gene expression.
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and cytokines. Alternatively, mcroparticul ate or nanoparticul ate polyneric
bead dosage fornms nay be used in conposition provided herein. Conpounds
provi ded i be used in 5 conmbination with an act] t and
encapsul amg?oﬁ”ga%%rti cul ate dosage formw th a nunber i)éo[f“%%g@wy%r
anti-1|igand 2C ed | o . i n ' | p des,
anti sense co%@gggéﬁﬁg g%@uefra %Cg%%&g sllth:thé%]/ ?@5§%h§%% ,b@aﬁ%ég?egﬁﬁ%]&

conmbi nation w th qQther active ents, ,are released at that sjte over tine to
rovi de. st Mt hushobe S ARER dflatehE RS brlRs Fobbaerthr m ar o
al so useful with 10 regard to other active agents useful in the practice of
t he presefchisypskasisiingpld bytemerakvegdasnknpwryip dheqiris Anyypthsk means forsygh ssmehesis ke

Rel ease of the active agent fromthe particul ate dosage forns of the
present i magalsb bn coptoyed;che acheal syntlessis| of thef oligonucleditifiésuisiveatl raergnised ini theil at e
matri x erosion. Biodegradation rate directly inpacts active agent rel ease
Ki neti£s. art.n Icds twallnknrewinoi wse ndimijlarcecliniques eal prephreasigopadientitiey alchfarthel ati ons
of the mmetic 15 peptide conpositions, antisense conmpounds, and conpounds
of the prgrRphorbthioaids bl ' GfkdxP6r 2 NARGkyakoty Wridiives, iRtlhding D @aletRRFEthydr as
particul ate systens. Particul ate systens include mcrospheres,

1 tLE j ticl .
m cropar Bﬁéeozlﬁccl(ejérﬁdg{ ﬁ@t 1?,‘14.efffelv.néﬁ‘iﬁf?@49&&'478?%86-@94‘8@99?R?s a[lﬁﬂqelﬂl@{&%% I cles

M cr ocaps € therapeutic protein as a céntral core. In

m crospheres.the herapeuwtic is.dispersed h th icle,
 oooomme XS teckRFLARRH bk il RAARE Mol Hog HARRNL add\EnflfdipBteitess o
of entra drug. Antisense pol ynucl eqti des may be esent. i n

subst ant ngﬁd@) racifots sigh 48 GHoRn, TRoregeR, aﬁeémﬁﬂr&sp o e SBP@MG may be

mxed with carriers or diluents which will not interfere wth the intended
pur pod® ofaveilablester (den Rergarsh.iSterling Viag dasyrslesiae flyonssacathy lahelpd, biofigylatedd. A
product may also be in a substantially purified form in which case it wll
gener al | yocathgrcogjogsl digogucdeotidesat | east about 95% 98% or 99% of t he

pol ynucl eoti de or dry mass of the preparation. 95 WO 2006/ 134494

PCT/ 1B200aviexid®b1 | n certain enbodi nents, the pharnmaceutical conposition of
the invention, including antisense conpounds or mnetic peptides, can be

adnmi ni stered | pcabihér adpegaibedinvetic Intludesifsths R ditiRatind R lslidject (e.g. patient),
intrabronchially, intravesically, intravaginally, into thé uterus, sub-

cut aneous ' r h 8y kd-GHl.ar ' Lglbliarky, into the
cer ebros plka¥n%ﬁt b@%?%}g@?fﬁ%ﬁargﬁé l:l) é}dgﬁ 'gl%tg{llﬁé/%qn&s@hlg&?dé&d?éai h%elrugc.r ani al
ot ot eur al | yCo SR RrRE T redRg8 mefonh B st Upicet BhéeFBREANTETT Y O
intraportally or inta the organ directly, ,such as the heart. An |
| nt r avenolsi xipredheal afrﬂéavasg@m g5 b SRE VAR PaR o Pt dbiest o patsenss agent
adm ni stered via other routes, therefore generally )

compound, mimetic peptide, or other compound provided herein capable of inhibiting the

expression, formation, or activity of a connexin hemichannel. Vascular disorders include, for
example, any disorder or condition associated with arteries, blood vessels, and the vascular
20  and/or cardiovascular system, including disorder or conditions in associated organs or tissues.
Representative examples include, without limitation, atherosclerosis, microvascular disorders,
macrovascular disorders, stroke, cerebrovascular disease (cerebral ischemia), thromboses,
vascular injuries resulting from trauma (e.g. subcutaneous wounds, stent insertion, restenosis,

or angioplasty), vascular damage resulting from elevated levels of glucose (diabetes), diabetic
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rendering intravenous adm ni stered agents nore toxic. Alternatively,
intraarterial 10 adm nistration of the antisense conpounds, mnetic

pepti des, YhHHAIEP4 conpounds of the invention can be appl/iB2docio01%isease
targets present in organs or tissues for which supply arteries are
accessi bl etinopathy,i ¥esculan sliseeses i aft tha aextremities. @egan visghpmia candd endothglialesedhpl e,
treatnent of liver-related conditions through hepatic artery

admi ni st rdisrigion. br ai n-rel ated conditions through carotid artery

adm ni stration, lung-related conditions through bronchial artery 15

adm ni strat i oOthe enkbodimtants’ edeadirdted an dhéth@i3Soft ticating hanr @fladmatotye digorder

adm nistration. Thus, for exanple, in certain enbodinents the conpound is a
pepti de/ pébhﬁ)ﬂ@iﬂ% la@inisterhg thiaMRbje6t, RERK RN, tafglf tiNS tRMhrgetdRlia SnMsensnd i N
ot her enbodi nents the conpound 1s a pepti de/ pol ypeptide (e.g. mnetic

pepti de) ' Y ' y [ or-ad. into
Phe. sp, nalcorl; shC bRy of Sk echbohi® pHGRES SRR ook FPiRe e, 0 o
20030148968retssoOn %0 Hﬁ‘mndc’ti i, ncor Oglrwat de béﬂn@r eflerence herei n, which describe
in vivo déP| véry FE el Eﬂt’é%aase, CHEEN pe acconpl i shed by injection
of the phar macebjti cal ,conf’gosi jon.into ag{)]éood .vesseg, or ot her conduit
directly supplQihe§mbadime(sass diregivd & metheds dor treating &,subjest » trat oFg3fcidieflon can
be perfornmed by admi nistration into one or both coronary arteries or other
ti ssue- spEeis @ @rackcplésn qosnechign avifousansplprtc ol grefiing progedurpkemprising ssue) .
By way of illustration, for delivery to the 25 nyocardium such injection is
pr ef er abl admaniktratior do Isgid gatiéné tae rantisenseochnpednd; whistetio peptideyor BerVONDOMEG! 134494
PCT/ 1B2006/ 001961 (typically at |east about 1 cn) within the |unen of one
or botth cmoddal Weréiht @patds o linkilsitingd theNExpeessicg Plogades ot edctigityo bf b Ndoffiexal
manmary artery grafts or other conduits delivering blood to the myocardium
Pr ef er abl pendiéManhdli 88 lihQBitih$ FBAR ehthgbGishe b&dnta aREkiAtEONIthCADRANB1aAY bET I €S tO
provi de general distribution to all "areas of the heart. To further augnent

t he | ocal ] i y 5 of the peptide mmnetics or peptide mmnetics in
conbi nat |%§1ﬁ\g\§pﬁ)&d¥ﬁ ve agent, and to enhance delivery efficiency, in
accordance with, the present inventjon n n Lnfuse a.vasoactive, . agent,
D efer abl y i <t SRR are L O R of et HEEartial SERRGRMER 95 owe n
factor (VEGF) protein or a nitric oxide donor (e.g. sodiumnitroprusside),
into the 3SPASHRE hesrty diseasesa cRIAPTISINg AHRIRISEHNE IP e FYWISFL it Ftigense spmpRgp) y
within several mnutes before, introduction of the 10 peptide mnetics or
pept i He ninimeaticqeplide. oo wHien gempoenndi nrovidask heyein geablesof inhibiting the sepressioret hods

of spinal adm nistration include but not limted to, techniques of spinal

i nj ect i onforkationgoriantitityef aconneGarhemidhamet. hods of intra-spinal injection or
adm ni stration include, for exanple, epidural injections (including caudal

bl ock, transl gHnasther enitbdinichfsirordnetib@ko dihegs bDteating fodgumbry] deht disdasect i ons
(including interarticular and nerve bl ock

comprising administering to a subject, target organ, target tissue, or target cell an antisense

compound, mimetic peptide, or other compound provided herein capable of inhibiting the
20  expression, formation, or activity of a connexin hemichannel.
Other embodiments are directed to methods of treating damage associated with
ischemia, including initial ischemic damage and a subsequent reperfusion injury.
Other embodiments are directed to methods of treating myocardial infarction and its
associated heart diseases comprising by co-administering to a subject an antisense compound,

25 mimetic peptide, or other compound provided herein capable of inhibiting the expression,
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15 injections); hardware injections; sacroiliac joint injections, and
differential lower extremty injections. Wth nost spinal injections, a

| ocal anesyhesobGsdspnbi ng nedi cation) such as, for exangéﬁl%zh@q%ﬁzﬁhne (or

Xyl ocai ne) or Bupivacaine (Marcaine), is co-injected int area

of the SPiofifiatioh/orGeilif} dF XoARKIhenfithantl il SEBHRHGONRAUAIS KR TRl

pepti des can be adm ni'stered 20 al one or co-adm nistered i n conbination

wi th agen r tr : . j la., These

el ude,  PBroAGEE o Ploobiag B el RALERP br ot RN aesb JRE WIB e R
obstructi nd .restoring.bl,ood flow to N nd .2).. h rr.hagi
otroke. | whPRRRE rST SekoR BT PLe gk dto (AT ANE ShiePiRS e BRR B0
rupture and bl eedi ng_of ,aneurysns and arteriovenous nalformations. In one
aspect , t%@&gﬁ@m@f@om% éﬁ@#&ll@% e Adul, 2o davericae Coldegens Cgrdiology
clot-busters, such as tPA. Generally, tPAis admnistered within a

t hr ee-housndwihadbmerficasnHea? Aspcition/ te4gqaenRCY PhxbOB/ bades incorphratednbyet  of
synptons. In another aspect, treatnent may include preventative nmeasure with
adm ni st rfarawe)of Sacit ipeaadirésaintcbidenfar pdxamelee tcardiadntkdngplaritation; sageal andsuch as
aspirin, and anticoagulants such as warfarin interfere with the blood's
ability tgechhfitalddpProactesDitets 8diveOrepdd 6V dplacErhé®ker RE6dynathi MdeclAsdapct ,
treatments for ischemc stroke can i1nclude Carotid 5 Enggrterectony, whi ch

IS a procrsRmeNer &ud-BipoRdl I8%RS &”orb:‘in@ﬁgt%%)tesé:b?orf, &L Gittidular 'SR WeHlces! F OM t he

carotid artery. In another aspect, treatne or 1schemc stroke can

i ncl ude i S i i VRS, : f joplasty
and i npl aﬁ? (g%{ﬁgél:cfeé%ré&E%@%égﬁ%@%ﬂﬂé%%& e@? téstte{]gro,? (?ag]é ’ %%?é‘%n g A%S%%gréjdi sease
in which nechanical devices are used to _.renedy fatty buil dup.cl i.ng the
vesseld P ARoRb eSSBS PrERTG Ao e BAERRG  RAFER 10 FEEEHrnded
to either place a netal clip at the base, called the neck, of the aneurysm
or to refdiemyepethi¥pnor mal vessels conprising an Arteriovenous Malformation
(AVM . One such exanple is the Endovascul ar Procedures, e.g., "coils,"

whi ch is | ess Iinpleatsi and ether $ungiedl oz médical deicasf may batchated withnfor ethgewise t hr ough
a mpjor artery in the leg or arm guided to the aneurysmor AVM where it
deposi t s adapted neuieasd) agapendf, thsineéntida (@g.Cc atl-conhexip reupiuindg arplf aomposifidns) n
certain aspects, the anti sense conmpounds or mnetic peptides can be co-

adm ni st efadvadistydf GRARS) EMIREGALE SAMDRY (o Y Birdct) affix@at et implantéridetige and

ischema. Surgical interventions for treatnent of stroke includes, but is

not |t aﬁti%onﬁ&{fxg & : t Qpédmp%gﬁig{zgéé. b%gl?érisﬁxiaﬁﬁ% E&g?%@g%ﬁ@é%ceq}[’ithsﬁ roke,

whi ch can be use event stro to"treat acu or to repair

vaseul ot CaURARLAl A LONTMDARE Bl e Rl R o g e o
used to rg:t ervc%valent or noncovalent means); (b) by coating the implant or device with a substance
such as a hydrogel which will in turn absorb the anti-connexin composition (or anti-connexin
factor above); (c) by interweaving anti-connexin composition coated thread (or the polymer
20  itself formed into a thread) into the implant or device; (d) by inserting the implant or device
into a sleeve or mesh which is comprised of or coated with an anti-connexin composition; (e)
constructing the implant or device itself with an anti- connexin agent or composition; or (f) by
otherwise adapting the implant or device to release the anti-connexin agent. Within preferred

embodiments of the invention, the composition should firmly adhere to the implant or device

25  during storage and at the time of insertion. The anti- connexin agent or composition should
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atherosclerotic plagque fromthe carotid artery when this vessel is bl ocked;
and Extracranial/intracranial (EC/IC) bypass; which is a procedure that
restores BY@3WoABH} to a bl ood-deprived area of brain tPesIE20by0MSIIOUt i Ng a
healthy artery in the scalp to the area of brain tissue affected by a

bl ocked aalsoepreferdhly Wor deslel during4strage, IPERO 0B i10rti08,1 01 when yermeds e body,
surgical nodalities for stroke or ischema include, for exanple, clipping

t echni quetempératote afisr insefiod infide the bedyt (ifithis isafquired). rin additiony $trkoldh pite fetblys e
subarachnoid henorrhage. Cipping involves clanping off the aneurysm from
the bl 00dcodehs ehplaithiraldvice SHlostbly ahd evealianerd alundorn Uisblutiohof ti-chgkxl eed. | n
anot her aspect, surgical nodality can include 5 "detachable coil technique”

for the tyRat Wﬁﬂé n&f chiglly thi Sént d%foﬁPrW‘th%' preXERL BBBRImeREof the GRBItIHHE
general ly 1involves the insertion of a small platinumcoil through an artery

i n thes tﬂﬂk %Pha%“g’pé gaggrgdor%gng;ﬂgﬁor} Bfourf er%(/ 146%: ﬁn‘?fohﬁepr%lifcﬁbf%f gltoﬁb%ﬁi%e“r ysm

The coi | enre e aneur evo

response f omt . oduces a i.de the aneurysm
T engt heIoR A AP Hiohe Eiitics g adhes’BF LRp 3t o dptitanse F5%tnce. ¢ ne
aneurysmis stabl i zed, a_neurosurgeon can clip the aneurysmwth |less risk
of henor?aAgEPIANRE Heratasculas siepts lgagdlmto thetabp\é,e HPREFieSoiE eXmppasition skavld ¢ he
surgical treatnent of stroke include recently devel oped techni ques such as
St er eot acudt oender iths sfenfethyonimegenit/gausingl bload edloty derform)t oeeplcayss Sppficast i cat ed
conput er technol ogy and geonetric principles to pinpoint the precise

| ocat i on tofbutehee AVMooDdloivn@ndré ¢hanrtbe seintr iselfawald berexpictddetd dansenif it sad5
attached to the patient's head and three-di nensional reference points are
est ablo sh@foatedyng CT or MRI. This technique allows neurosurgeons to |ocate
the AYMwithin one or two millineters so they can operate, using

m cr oscope- enhgRGeE Hfie %ﬁl@% &%dg %fn@@stlt?onk Y HéPToH& 1§rov1d¥\? hdiaH carftidR€d | N9

normal brain tissue. da i'tieS |nclude exanple, Stereotactic
Radi osur ggr vasi risk
procedur eﬂt% %Q%/sdg‘@%sdqy% t%gt aﬁ&@lzggﬂnﬁl{ﬁ@(} h}éﬁgae@ﬁg}é%%%aggée&{e aﬁh ¥he| .

m crosur ger n t the eci se location o t he
M can B g eimel BESaThghieali e & il sropaimib oahentie DitesdI® £ o

cl ot and then di sappear. Due to the precision of this technique, nornal
brain tis&main aadien feleases anyopf Hieraptir sennexin AgentapmRided; heseinn c Represeniagiye

exanpl e, Hypotherm a, which utilizes hypotherm a (cooling of the body) to
prevehl sexadipies dulidegeasdipyisordr devisas fregat inerflanggbdmnvenghel catBeteronysineys BaTBur ysms

or difficult AVMs. Dropping the brain tenperature gives the surgeon the 99
WO 2006/ 14dddetl Radnd B2kdas, Ohidnicl infusion lines or ports, including hepatic artery infusion

catheters, pacemaker wires, implantable defibrillators); neurologic/neurosurgical devices (e.g.,
ventricular peritoneal shunts, ventricular atrial shunts, nerve stimulator devices, dural patches
and implants to prevent epidural fibrosis post-laminectomy, devices for continuous
20 subarachnoid infusions); gastrointestinal devices (e.g., chronic indwelling catheters, feeding
tubes, and shunts) ophthalmologic implants (e.g., multino implants and other implants for
neovascular glaucoma, drug eluting contact lenses for pterygiums, splints for failed
dacrocystalrhinostomy, drug eluting contact lenses for corneal neovascularity, implants for
diabetic retinopathy, drug eluting contact lenses for high risk corneal transplants);

25 otolaryngology devices (e.g., ossicular implants, Eustachian tube splints or stents for glue ear
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necessary tine to operate with mnimal risk of surgery-induced stroke.

Speci al equi pnent known as a cardi opul nonary bypass machine i s sonetines
used to cg’ﬁ‘bg‘g’ﬁ/éi’%"khunt blood flow away fromthe brai nP@RIB0GWeIsdOdy i S
pl aced under deep hypotherm. a. Qther nodalities include, for exanple,
revascul affi dueniestitisves @p ltgrmativeytogiragiempanit fraifises plasticr jusgery iraplente (@§sms or 5
bl ocked cerebral arteries. The technique essentially provides a new route of
bl ood t o praeenbpmoffibrons agnisdchire ip raspondede gelegrsseling-eontainieg bioashimplanteinyther

provi ding a new source of blood flowto the brain. In certain enbodi nents,

t ar get ed aubhpecmirsitor aiibglandelanagpeoaciees dripdsethastedtorgy, & chis émplants); andoarthogdalior

m metic peptides alone or in conbination with other active agents such as,

for 10 el .gCoomatstidithepidrodtiises).ncr easi ng ef ficacy, reducing tissue
damage, pronoting healing, or increasing patient confort. US published

pat ent s appl i cati on: 8. Les eted
rel easse and tf}%ﬁ %gﬁ%ggég%gﬁ@mfngg&??e %@%é%gah%}%ggllp g@gja eﬁﬁ%@h{rgp gélgﬁege. A
variety o et.ers and. del i rout e _us t Q_.achi

i ntracor o%délg’rljﬁ/lfs@reeldia\;ear @/r?éjet%"{éeéeil{%e Wn%e\gxtn%ie?l&{a Hgneé&rét .e]glfgr algxeénrpgﬁlgfemg’ fhri et y
of general -purpose catheters, as wel]l as nodified . catheters, syitable for
e T n 1 BRSPS Patn AR RoREp i LR such
as Advanced Cardi ovascul ar Systens (ACS), Target Therapeutics and Cordis.
Al so, whedlls depsripiy gmbagdiments, gysubiadt dnayrheitepatgd Apred eascyr disgrdss cpBpridng act | y
into a coronary artery (which is presently nost preferred), a nunber of
appr oac hestrakenInxertaig @thbodinientsy puibiset wayA@ teated &ir@rvasautap disbrderccmprising amr t er vy,

as is known in the art. By way of illustration, a catheter can be
convenf enfsthenit SueH ua édhdéniib tnag bk obE@MpRY 4 fdsye Reltbniil) aanytestdiabistiegiqde
through the iliac artery and abdom nal aorta and into a coronary artery.

Al ternatiyebybraPisSili£t @ c6@din BRbbdimSts, d SibjREUEAEH habid i@ aPhigE BF fdss OF
carotid artery and threaded retrograde to a coronary artery. Detailed

Sencr 1 o TGRS AR BEPBLMRAFRRCS AR 4 ees.
e M SR RS b YRR RS AR PR

Wngaarden J B et al. eds. ), .The Cecil ,TextpboqQk of Medicine, 19th Ed. (W
B. SaundeP’sF,’e“f@‘??l)n,erVé’H%Ig}@EBi b caupsd bY rdscheRRian b RoTEn esglw&g?infs, 3 84biecEq

(WB, Saunders Co. 1991)). The conpounds provi ded herein may be adm nistered
par ent &l | {pay freatpd fos anaseuias Slisoglep whers rap agtisenset componrd, mimgtippenide airoghee onbi ned
wi th a pharnmaceutically acceptable carrier or diluent to produce a
phar maceutdémpiund grpddéd hemein Bundminiseraiair icemrectéond wdthl sievasaulirned aokenary

procedure performed on a subject. In other embodiments, an antisense compound, mimetic

peptide, or other compound provided herein is administered during said vascular or coronary

procedure.

20 Administration of compounds provided herein may be before or subsequent to a

selected time point. The "selected time point" may, for example, correspond to the onset of a

disorder or condition such as a cardiovascular disorder, inflammation, a vascular disorder, or

an ischemic event, or with performing a medical procedure such as a vascular or coronary

procedure. Compounds provided herein may (e.g. antisense compounds, mimetic peptide, etc.)

25  for example, may be administered before, coincident with, or after a selected time point. In
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i sotonic saline solutions, for exanple phosphate-buffered saline. The
conposition may be fornulated for parenteral, intranuscular, intracerebral

i nt r avenol¥0 2&i¢dé4#P4neous, or transdernal adni ni strati oRCTABIOGKE1961 nucl ei ¢
acids by mammalian cells is enhanced by 10 several known transfection

t echni queeertainogmiodimgaitse compods apemadnjsistered simstediataly gndy g e sboutd hours
formul ati on which is adm nistered may contai n such agents. Exanple of these
agent s i ngibsedeent data sedctedatiea psinf.f d othenepbedimats,i ecompohudspiratadmanistered

DEAE- dextran) and |ipofectants (for exanple |ipofectanmlM and transfectam
TM . For nultkihiabi\g 1fHeG0r ftdpiaGalectadifin® bsihit, &lithinabowey2 haved aftbe séléctedstihgy poit,
patches, ointnents, 15 |otions, creans, gels, drops, suppositories, sprays,

l'iqui ds apfniR QBERIBhourP NG {cRRAU tinRNEdifFRGRHEN HBlt 4 Rbirk @Sy a §I4RAUERe POWer
or oily bases, thickeners and the |ike may be necessary or desirable.

Coat ed, gl g&iﬁs witfiA 81 Pﬁgg a%%\%éeie'&%d FRE irt Owlifin 4861 hourscﬁ‘[@g%lte{;t&ps for

oral admihistration Inc ers or granul es, suspensions or solutions in
wat er or pon-agueous di capsul es, . s ets _or, tabl ets. ickeners

Pavor | mghae ZRRE S2gn dBit o haRP B seiRBR I ol WA BT o 1y
be desirable., Conpositiops for renteral admnistratian, i nc] ude
sterile adfiRstddineopqint BRI P 12 ers.ATien 2 seiFRted (Wmp ppie rvgﬁl"g?hyoabh‘f {;our%nd

other suitable additives, In sone cases it may be nore effective to treat a
pati ent wifien agplected tigpe patnt. svithiniabouh 1¢ beyrusfter insaleoted Hme g, withimiahoub|

t herapeutic nodalities in order to increase the efficacy of a treatnent
regi men. Wsirusiat sheelesied, tihd poing omwithinesttone 24 hpwegiafiend selscteretime poimt. 26
enconpass therapeutic, palliative and prophylactic nodalities. 101 WO

2006/ 18448:4taiChbbBita6s, 80dApdund Pasiided helih i6addiitdteeint cofiectomwith@theat
factors, including severity and responsi veness of the disease state to be

treated, &r@héﬂs&@er& B@rf&ﬂ‘xéﬂ o8 a%tiénf.e‘%ﬁﬁt@(ﬁ tiln@%&inﬂg’ afs & &Y %én%in, HeMde 30
several nonths, or until a cure is effected or a dimnution of the di sease
t

state is %E:@’Fg‘@ﬂé atm‘h?héﬁogﬁs&% aat gc{eg&’rgué.' C, il £34 cugair Fdem Mg, Ry ovi ded

herei n can rmne pharihmaceut | ca res incel
cultures or, experinental aninmals. For ex le, for..determning The LD50
(the dosecirafitr Boausient t REPmupS Pigr ibh posihde ¢eRBimielsies T Cheetipev t o
therapeutically effectiye in 50@6?f t he popul ation). The dose rati o between
toxi c andMedipgl dgpes for pertrpingiasyasilar pcedyEs: apeuti ¢ i ndex and it can be
expressed as the ratio LD50 /ED50 Cong.ounds whi ch exhibit |arge therapeutic
i ndi cé8 are prlafcertzie gmbydiinentsciberpesarasdisaidar teated ihsebictedtfeprm eneserguorefof ect s
may be used, care should be taken to design a delivery systemthat targets
such conpodredsc swokeh tragsiang isshemif faitetke dnttacershralshanmraged eubataghmmid hemarage,
potential damage to uninfected cells and, thereby, reduce side effects.

thromboembolic stroke, venous thrombosis, pulmonary embolism, embolic stroke,

cerebrovascular disorder, peripheral occlusive arterial disease, arteriovenous malformation,

and an aneurysm,

20 In certain embodiments, the vascular disorder treated 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

hypertension, myocardial infarction, angina, ischemic heart disease, aortic disorder, peripheral

arterial diseases, fibromuscular dysplasia, moyamo disease, and thromboangiitis.
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The data obtained fromthe cell culture assays and ani mal studies can be
used in formulating a range of dosage for use in humans. The dosage of such

conpounds i referably within a range of circul ati centrations
tth i ncl ugdéﬁit%g%ﬂ%géo with Iiyttle or no togi city. The dos@%@%z@v%{}]é’ﬂ Wi t hin
this range de I : :

05 B IBuIe, £ATRARISY (AT AR i g 4

adm ni stration used 1T h the netho

i nvention, .the .t.herapeuti.cal.ly. e ct.i dqse ¢ be estimat initiall
fromcell og uﬁr&%rul{&é l%‘g‘glgé/{gl.d lﬂ“ﬁ%s@@ﬁf%@“’?@%&l%&@ﬁ@n Oén‘lﬁra?}haﬁ%gr?g 0?nsts%lt oy
achieve a,cjrculatip | asma, concent rat,i on, 20 range that includes the | C50
(P .\t hTIaBHRARTY GV EI5geSS (AP S ISRy CReRARIG FEETS, ST

i nhibition of synptons) as determi ned in cell culture. Such information can
be used fupupperthepatonis: sjogreget wndiome, JBBlNe tHwmbscytopeRisnRrPura apdtiple| n

pl asma may be neasured, for exanple, by high performance |iquid

chr omabogrsclprosis, Dyasthegiasghdsusadsodsama, bpsodasise uhfaneuiatorfyr ywehshssesecawht’s of
drug accumul ation in the body of the patient. Dosages may vary 25 dependi ng
on the reldiskaseculpoitbraylitdd, sepsibi ant deyic shodkp anthalgoimnmunk dikemgs piht idipestivenet i cs
or 102 WD 2006/ 134494 PCT/ 1B2006/ 001961 ol i gonucl eoti des, and can
general |y sbgepgsti mat ed based on EC50 s found to be effective in vitro and
inin vivo animal nodels. Suitable dosage amounts may, for exanple, vary

from about 0. 1iig.uid il Bnb@iAbndASEi0k 2 @ROUGech, 054 dBDSR i LapR the

route of adm nistration. as’'to pa ages met hods of
delivery is vided in t literatur d generally.gvailable to, .
practiti ortirg?tgé % R hceongﬂnfn.l hﬁﬁogeasg?ﬁl#? ea&ﬂno'%hgr 5Ye \ﬂf ﬁ]emgﬁ%ﬁsoi}hr&mbf) BPent
formul atiqns for. nucleotides, than for proteins or their inhibitors.

Si mi | 4P y%HBW%F?%Wa%&&g&aﬁ%qs%d‘ﬁb&@% {“"*B’é‘fsy Pt §°r%ﬁﬂa§%°8%&‘ﬁﬁ‘8§1’
provided herein will be specific to particular cells, conditions, and

| ocat i ons .candipvasgulae digpase @ssosigied jvaithy pregnancyp thawatie) faver, reulioygseylsr disgrdess body
wei ght, and may be given once 10 or nore daily, weekly, nmonthly or yearly,
or even onswecigted mith2HEVeinZ@tigs dematologiceleandainpologicd) dikorderst associated withslzge nay be

given frominmedi ately post surgery to 24 hours, in another enbodinent; the
dosage i s diFensenndufsiogical isordersaadsoditited Witk AcdrDdisase, Lapt Gerdd disogle® Gisgpotatedi ons
may be adm nistered every 3 to 4 days, every week, or biweekly depending on
t he hal f - Iyifiehedidisedzt ear ance rate of the particular fornul ation. Persons of
ordinary skill in the art can easily 15 estimate repetition rates for dosing

based @ measuged L ANILORE0HIIRS ANeA O GRR iRk 08ReR iseb /IR Ul cliisOT 1y

fluids or tissues. OW Ng success may be irable to
he di seadiee] at aWPEGAT e <« RECRPRcr dTERFrose P Sie) ofer BRHIATIE”
mai nt enan%gngdegﬁﬁsﬁearrt %g%;sg,gachai?e }?éaxotldisr;?s{eﬁg 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
20  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

25  transplant, kidney transplant, liver transplant, lung transplant, pancreatic transplant, intestinal
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to 100 ng per kg of body weight, once or nore daily, to once every 20 years.
In the treatnent 20 or prevention of conditions which require connexin

nmodul at i onygno@PRERRT | ate dosage level wll generally b 1 to 100
ng per kg patient body wei ght per -day which can be adﬁl%Fgﬁgaﬁg&P%ﬁs i ngle

e e Lk

per day. I'n certain &l oun

speci fical | antisense c matlc e es re admnjs ered in
an amount g{%‘%mﬁﬂﬁ"ﬁ R R TR S e B M S
about I ml]inplar, éon1about logﬂ%frqpn fr to 103 WO 2006/ 134494

PCT/ | B2008F 301 88Hnentsh oRe BIBBO EAIShIBI dental of i thstsErafing Ot ippiattation; o
about 300 m cronolar, and from about 25 m cronolar to about 300 m cronol ar
final concesepieteiwith cossmetic Hurgemmemtng Pt dmplantptéinn assepiatedy withhe lMp o6 joint

m cronol ar, or about 160 m cronol ar, or about 300 m cronolar final

concentsr atrbpiarcemvﬂrprmdeémdmd@m&egiaﬁéw oamiplants involvimgestemygeileal | y bet ween about
1 mcronolar to 5 about 10 micronolar. In another aspect, peptide

i nhi bi t ors and Wiilkkeiot ¢nt@@iig ki boayid be ondimited $6 @padictiar mactahisme i epainabout
0.1 mcrograns per m to about 1 ng per m, fromabout 10 m crograns per nl

to about @%o&ﬁt&h@%ﬁﬂ‘%ot?ﬁfge%rga@&aré& @lE@u@QQ‘ﬂérge"tQ.Qll 'iBtFerafég ABmB§iratidn §f0 about
500 mcrogram; per , about mcrogram; per , about 300 mcrogram;

m f I
(I[:)g;rpoundI ?dg %nt}&nﬁ%g&%n{p% Q??ha?r; h{bgs%%gﬂr%gﬁlﬂg@ o uceg ﬁlrl\gtaa 8(91'3 er of

di fferent gconc r refe btvvee M -aM Once
the o ni Ao Eameehir R hufReRt g a°§l§%ﬂ%8aserg oS0 sk o s pmore

(i ncludi ng con r expression_is |dent fied, th iimzed dose is
transl % edfith %OILQ &&E@e the ITPvEBIen PoPodsia I rihs Bl cpst fﬁﬁévmgaﬁc*&ﬁwa ®onnexi n
conmpound can be administered to achieve at desired concentration in vivo in
a parti cultegpmeefor thetprevsntéon efrblendgeessebvalh degradation i dssyes fallorringrischacmizopr
exanple, in certain enbodinents a mnetic peptide or other peptide-based
anti - connetvaiumac(agpimbwﬁnj spticambnvenisgina roed! {rel. Igpart)s \fort thertreatireyt, ofoinflirhmatogyr
parenterally, e.g., IV, etc.) to achieve a final in vivo peptide

concent r atartfitiOdndfied infRmnatdrg 636/ak8 in Whikh déterhahd infla@itatidn e eyrtomalc (1 X
10.6 M, 20 about 2 mcromlar (2 x 10 -6 M, about 3 mcromolar (3 x 10 _6

M, about i ifi \FfﬁlélmBlo%ﬂ \(e'é_’sel( d1e19ac§ cM:urs aaQOdUPesQ{@ oF‘p@fstEm ﬁ’(ﬂaﬁrﬂna’ﬁoﬂ-ofo 5116'\/9
about 50 m cronol ar 10 -5 , about m cronol ar

bout /00 | j-oml ' 5
R T

(I\:/;)nC:aﬂglr 38\} ?FS‘ gﬁotl?f’ f15w¢ ré%g\?e% fromt Pm%g 1scﬁaem1a, £t th(e treatment of sub aculte or 10°S

g =3

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
20  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

25  following perinatal ischaemia using connexin mimetic peptides delivered directly to ventricles
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25 mcronmolar (5 x 10 -6 M, is desirable. In another aspect, a
pepti de-based anti-connexin 104 WD 20061134494 PCT/1B2006/ 001961 conpound
i's adm ni sggheq/didogct!y to a tissue (e.g. ventricles of i f a
manmal ) in an arm‘{J%t of about 0.1 -mcronmol/kg, |I. mecr oﬁgﬁlﬁﬁg),rog’%s’&
m cronol / k j Cr . Qe G i G : .

8 thgggg? ﬁ;‘ \g ) %#%&lg%ﬁggﬁr@eag gﬁ%@%g{e%g%r 5%?%%09&9414 Kﬂncg A8 in

m cr onol / kg, iting concentration in
| t f 1 x. 10 - . I int d [ ly 0.6 /k
bodywer ght "TasecRptdkeBAEE ERbEToNE & £ iR o SRR Sttt ute e o
ti d or mngeti id I | hi 100, ng/ k
ooyeer vt B e bl SR - GRb SRR PBUERAC TR SRR

conpound in | aboratory animals. It is also contenplated that cells fromthe
vert ebr at e/caideas dHeaiment oy droke ar (NSHshpmniaupipg Fenngeip migstic peptides dslineredduced
into the vertebrate. 10 Conpounds descri bed herein can be used in

di agnos?i csystemicalia feuthie psgveptianefydpisitigormaactivitain the besdr llowinggedaemianidr i n
kits. Since the oligonucleotides of this invention hybridize to nucleic

aci ds encothepgevertivhefiepilepsifomivdctivity inahebraifgt.gi epilepsst), dbrithe prsanips of Hssueasi | y
be <constructed to exploit this fact. Provision of neans for detecting

hybri di zat p@iem@fusing! donfekes ! BRidtidpeplided drNRnAekINSpeciTicOMBosO poyirilectiass,
routinely be acconplished. Such 15 provision may include enzynme conjugation,

radi ol abel o4/ % gﬁ%ﬂw%ﬁ léwn;s?%hﬁaos@{ﬁ%hﬁthecﬁX%tﬁiﬁPrepéﬁjﬁ&sr‘Onfoﬂovﬁﬁ ecting

the presence or a nce o onne e  prepared. The conpounds of

t he inventironn{r%% 1altsto0 be used for research purposes. Thus, the specific
hybri di zat PEA" BXRP BT e by the oligonucl eotides may be used for assays,
purificgations, _cel]ular product preparations and,i.n other nethodaol qgi es
Bhi ch By be: agBRBcheateehyoPEraeny hoht Grion s gintaRs Mooy Ridiared o
Various aspects of the invention will now be described with reference to the
fol | owi ng mesyate theeenprepsiage armation/giiagtivityiof p copaexindiermiehgbeplios algep jypesiended by
way of illustration only and not to constitute a limtation on the scope of
the invention. Wole Woieohng®hs¢dourddy/ of Bl icmy d6&:thanidearfdoyithout intgndingnpl es
are included for illustration and not limtation. EXAMPLE 1: CENTRAL NERVOUS

SYSTEM Danagelihitatiohgitde belicved e \no vataity ethibstdiméaits beargetvedahexin hgnishdnheleimor nous
| ong-term cost to society in patient care. The pathol ogi cal changes that

occur in sR¥REELY al llUdyesplasmidBemBRRL ahd HSHA B5d13ésRable TR e Al iakibRioh i CS.
Wthin 24 - 48 hours after injury the damage
15 undesired transmission of molecules from the cytoplasm of said cell into an extracellular
space. Again, without intending on being limited to any particular mechanism, in certain
embodiments it may be desirable to administer a compound provided herein capable of
inhibiting or preventing progressive infarction and reperfusion injury in the heart by
maintaining blood vessel endothelial cell integrity, for promoting reperfusion of blood to
20 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.

25
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spreads significantly increasing the size of the area affected. This spread
is propagated by the gap junction-nedi ated bystander effect by which gap
junction read neurotoxins and cal ci um waves ge site
to ot herwﬂggqﬁeé % 5 tissue. Lin, J.H et al. Nature Ne%gjggiééolagqﬂgﬁgl 432
(1998). This, s, [ A acconpani ed by inflamuatory swelling 10 which
results ini’ﬁqr’gﬁaﬁg@%‘éﬁ\fﬁﬁgos@ (rgacel | ul ar space and cell death over the
followi ng 24 - 48 ours. In fetal .brain damage the swellin f or exanpl e,
can be ¢ Packed omalighaseh e EhPrieds R o Rr R oo SRRt IR Ao ur os
cytotoxi c edema Reddy, K ’ et cilﬁl Pedi atric Resea%ch 43: 6({4 - 682 (1998).
Thi s new dERRRPENISAAtHnYeStipR (ncA{iNEARHEIANER OMPRURHS ENGMIPFHS RERli4eSal i nsult  but
subsequent events, occurs between 6 and 48 hours after injury, but nmay be as
early as two IBhetngtisense gpmpppriisrevidadigrsin way dppiveludebiogquivalent pasmpoypds
preventing damage spread. Figure 1 shows that oedema and swelling occurs
even when inclkdmgrpdanmsceicallyedcdptabla satthendoprodrags. (Hiigisrieteddayl to ncolmpads agpses,

t he oedena can be bl ocked using antisense oligodexoynucl eotides (CDNs)

whi ch pr evgidrmideaticllRbécoptalle silfafes@bad) of $4ts bf oh PYtes, @i BnyCEtdIR¥mPound vhidhi gur e
1B). In the excised cord segnents, the volume of swelling assessed is

si gni ficanfpon £hifiskdtRhaBlanPaliveenchiRatLaumhd icophbe! ot (j&@«ﬁ@i_i?_%i&%chy or .
measuring area of swelling viewed from the top - p=0.001). i's swelling
observed a -l [ [ NECKT | t] se
ODNs i ndi cg{dgéc‘[%f %gag ‘%‘J‘gg&“}%rﬁ ﬁ%’%ﬂ?ﬁﬁngugQ%E%i"bg?p?fggsg;%regasrg@% ‘Jgﬁg@ar e
openi ng under, pat hol ogi ca nditipns leading,to i r.ect, path et ween
Che corl oot g e anihiuhe B HPEPBR Sl it tbRl B ol ) oar e
Exam nation of cells 24 hours after injury 106 WO 2006/ 134494 |

PCTI | B2B061bish dibk to s3eH\asheg sesyBingn dif PR REFEIMIRE S 1P HNar Hhip FEBSYiopEAYUr e 2)
caused by the uptake of extracellular fluid. As described in the Figure 3A
| egends f orlsebt ecopplishedypialitking the MrambhGitermind iegsthenformiab @ pravdrug Whichnafiexi n43
usi ng anti bodi es which bind to the extracellular |oop (broad band top |eft
of the conisertion i dgr byallpy isdhadyr ldreambyd plotdasd dotiditycapeddrdmply, for arémpledthes to
the cytoplasm c carboxyl tail of the protein (broad band at bottomright of

connexi n t aRelEs PR Wlsd idednad patiehabatiedlyedcepBlAblts difiBe BUCleXPARE NG prddhighody
| abel s all connexin43 proteins and is used with a red fluorescently tagged

secondary gptdfipdiicletNacid§2P “hahéRAchiyC ateRby éaﬁ?e|ar@X;H®|§i@Q§ﬁélgga%ﬁ@| l'ul ar

| oops of hem channels and is used wmth a green fluorescently Ta

3econdgsy BOkhRAen PAOIMAE ST RIS S ROTD! ILAGuE 0, focked

connexons ( are ! I'ntact C_ nn_e e vvee_n ce
connexons b habel W Eh boLh ant i bod o, (A0 kbt IRLSIA S RRS
effects thereto (see, for example, Berge et al., J. of Pharma Sci. 66, 1-19 (1977)).
Peptides or variants thereof, can be synthesized in vitro, e.g., by the solid phase peptide
synthetic method or by enzyme catalyzed peptide synthesis or with the aid of recombinant
20 DNA technology. Solid phase peptide synthetic method is an established and widely used
method, which is described in references such as the following: Stewart et al., Solid Phase
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.

25  Meienhofer, Vol.2 (Academic Press, 1980) pp.3-285. These peptides can be further purified
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green secondary anti body are col ocalised) are existing as hem channel s.
Figure 3B: As described in the Figure | egends for col our photographs, this

i mge shovwo%b%}l l@peling with the two antibodies descr'g@ﬁ(ilBi'ng&:' re 3A
applied to spi naP cord sections 24 hours after a crush 15 wound. e i mage

s o) B R0 ARG of RSB NI, B Bl ke |
The' tuo_ anbTBUATS e g oF ciea 5Pnan anloBre B g MR BRABhs T hat 't o
have not dHERBHCHPHIE ARSI BBrAG T e g AR AL OB G PEn ns ae
hem channel s. Figure 3C. As described in the Figure | egends for col our

phot ogr aph&ampls SephadeyG-dhdiggndifinity ehsenatogsanhiyt of cryillizaborc@mrsipitationt i bodi es
described in Figure 3A applied to spinal cord 24 hours after a crush wound.
I n t hi s5 cafemmnhepalppiolveat oraonprflar/pGlan sryenhaBtepe dutificationtby seliz@bNorhas  been
applied to prevent protein translation. Hem channels will appear as bright
spots (whi plcipitgtieniis prefefredv i n col our ed i neges where the 25 green
fluorescently tagged Gap7M and red fluoresecently tagged GAPIA are

col ocal i sed). R phd@hcMReAANGIBAOK (RGFIBRAAAGHBN 1B hcluiar8 8ptionki ght er

spots are cell nuclei labelled with DAPI. Little gap junction protein is

| abel | ed, in@fwieﬂﬁ,‘%hgﬁﬁgc&nﬁgly{%c%%%{b?e &ﬁv\%'?se H%&&e&%@ﬁﬁ‘?@%f&tﬁlﬁ%ﬂ@% agents

Furt hernore,” gap junction a I es I nd” an tracel | ul ar

| oops of the co Xl n protein. M apti bodies.- Fiqure 3A re shown to
| abel ext e?{gii 5\9@5 (gr?%ttg?%tgatf)ar? A 'i(’bgg @4%175{} rég(afné’}ef 85@%65'%3{“%6&14?&1 © OB i nj ury
(Figure 3B). These antjbodies only bind to.the portigns of hem channel s that
' nt er ad? t%flllfl%?i\‘t&nﬁm%é?hsﬁwml ﬁxek\afﬁrgeq slineRolytiontAnS fater- FRELe 19t o

i ndi cates that nmuch of the connexin 43 upregulation seen in early stages
after ONS linijing geamplessaf ke qarrienseanidion ditweats thay prpusefilein ghenhesrdaceiical  t he
connexin protein and hem channel formation is blocked using 10 connexin 43
speci fi ¢ afurmsleties oObiiprae linvedtianincud? watgrrand piysiblgidaly haxptatde buffpe¢d at t he
time of wounding (Figure 3C). This treatnent indicates that CODN treatnent
in an expl silihe sadgiiins RS aspldsphbte BfffeedtsalieoRtioisgiH7.0-8\e Bsitdbieaxi mum
knockdown) at 6 - 8 hours after application with knockdown apparent within

2 hours_anghpheBlidal tENGS heluS Bhedrb BE 1RiiHeako RBA Waks sHOISidS BBcHAsU et al,
2003; 15 Becker et al, 1999). In the brain simlarly, slices of tissue

pl acedknt g. t b i : i t he
Ponnexi 4§iEHsBiAon ool blivdifene B0l MAEBEDLOCKER A [ 00
Green - dagr%ylgs%tor %trallrcmmuégnesium stearate, talc, silicic acid, viscous paraffin, fatty acid esters,

hydroxymethylcellulose, polyvinyl pyrolidone, etc. The pharmaceutical preparations can be
sterilized and desired, mixed with auxiliary agents, e.g., lubricants, preservatives, stabilizers,
wetting agents, emulsiers, salts for influencing osmotic pressure, buffers, coloring, and/or

20  aromatic substances and the like which do not deleteriously react with the active compounds.
They can also be combined where desired with other active substances, e.g., enzyme inhibitors,
to reduce metabolic degradation.

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

25  desired base such as, for example, a metallic hydroxide base, €.g., sodium hydroxide; a metal
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Foll owi ng i njury, upregulation of connexin |levels | eads to hem channel
formation causing cellular oedena and death. This is not, however,
restricte ural population. 20 In the excised i
segnents,qYégw%@§fﬁfB4 | abel (which binds to carbohydratggkgﬁh?ﬁ@ﬁgﬂrface of
m crogli al gk PO ENARTIEL Lok of RhelcRarific ROARS HB5RAL 50 ot i p 0O
capillaries “even a Frer ays 1n’culture”in €lanti sense treated tissue
(Figure 5). In control se nts few, illaries renmain t two days (and
St 5 e prbRacut AR o ane e B HiefRel R Bitht sy aed
macr ophage phenotype (fgam _gli al cellsg. In connexin 43 antisense treated
brain 108 WO 208/ dgwa8vespEsn (mno Gmup 01 e peptide pppeptide yasiants may b8 1 emai n
intact even after two weeks in culture; while none renmain in control slices
(dat a not piepad)by utibzingwn Neaoyhgrategted aming acid firmlzd finabeandensatiany e, byragyletinger e
treated with connexin specific antisense CDNs and 24 hours later injected
f | uor estei mpiotedted Bownpratechelpeptidyl. [+adyhdertvativek Tay baggeateBI)example, tyhe rat -t ai |
vein. Control aninmals show extensive | eakage of the dye fromthe vascul ar
system i nt gyktbi S EdeNYdioks péfftide BRI PeRiA.OBHtHeR heylioh hﬁfl\b@ dareleS bt ﬁsiﬁ%:i gure
5A). In sharp contract, antisense treated animals show [ittle sign o
| eakage w I Iql:har 1 The
capillary %t%gtgﬁaﬁagﬂ%ﬁgrfg l’%%%fﬂgs S l(I\('I\/}\lffllg(a; g%(lgirgse’g@d%g%hicglr)ﬁq%%aeg’%g@gl;é@)(c'f or mi ng
hem channe m i SEU | npor tant . 0 connexin 43
specific a% tlhgﬂ'%c %ﬁ% r@ﬁl%ﬁﬁﬁ%ﬁ’g\?ﬁg@%mﬁg& ellh\ér’bég\%e#ts t he breakdown of
the blood-braip.baryier,. breakdown of the vascul af syste necessaly for
reper f usi on and&“?%‘{dgt\‘}’é‘rs?l)ts, ofiﬁe{pepﬁge L YRR PGB @p%?ﬁeémué%qﬁﬂgespeg{%ev\, t hat
this breakdown in the «capillary/blood vessel systemis not restricted to
t he ceh r aPr veEAN peRidg,ymaxhe Prepaerdiygontactivg sigdrsptiderof aginearithegnsior B&tS ons, such
as for treatnent vascul ar conditions, would benefit from 15 nodul ati on of
connexi ns. eqhsvaltatsof tHealdsiied indrganis qyorganis Abidgwnlnlss, fayexanple lydiobidetigacidohs, this
i mmge shows triple |abeling of sheep heart ventricle wall 24 hours after an
i schem c i B§ters of carbokhlegrbwpsiof pizpeptiies mapilsshaygepaiddbyi ap gthansafl methodsi ssue
distant to the infarcted region. The tissue is |labeled with Isolection B4
(top left panelixtetiich is binding to bl ood vessel endothelial cells, and
with antibodies to Gap7M (top right panel) and antibodi es to connexi n43
(bottom-20 | eft j .S i
extracel | ul ar |%°ggﬂ$‘!é%f18ﬁgb% %’EQ :aﬁ%ﬂggﬁﬁg{%‘ﬁ&ﬁélgfagﬁg%goﬁg?@a%fﬁéSrr?r{lg&i n
heni chan steri.cal hi.nder ed

i soform speci.figc,, bu rk el s (they. ar.e |
from adbec bt friel s SPelg ot STRELRPR 1 Sohlet i, BREOHER, it DRg, ovis
normal capillary strycture is present in this region. .hem channel s are
present (t saacwgmf»ar%reﬂs sucht SeSTHEAnY SPeRidiengtc ) i éﬁli\‘%’é‘i’"aﬁgkﬂ%&i‘g‘f‘é”%f t he
wor ki ng myocardi um (bottomleft). The

inorganic acids, for example hydrochloric acid, hydrobromic acid, sulfuric acid, phosphoric

acid, nitric acid and the like; (c) salts formed with organic acids such as, for example, acetic

acid, oxalic acid, tartaric acid, succinic acid, maleic acid, fumaric acid, gluconic acid, citric

20 acid, malic acid, ascorbic acid, benzoic acid, tannic acid, palmitic acid, alginic acid,

polyglutamic acid, naphthalenesulfonic acid, methanesulfonic acid, p-toluenesulfonic acid,

naphthalenedisulfonic acid, polygalacturonic acid, and the like; and (d) salts formed from
elemental anions such as chlorine, bromine, and iodine.

Oligonucleotides provided herein may additionally or alternatively be prepared to be

25  delivered in a "prodrug" form. The term "prodrug" indicates a therapeutic agent that is
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25 bottomright panel shows an overlay of the other three inmages. Little
connexi n43 | abel overlies 109 WO 2006/ 134494 PCT/ | B2006/ 001961 the

capil | ar s as it is prdominantly associ ated cle
_ceIOI S. Agvycfgg@?/}l%'\é%) in the Fi guPe 5B Iegenés for col our%ﬂ@f&%ﬁg%z, this
I mage Sho;"ﬁr]gﬁarréd)ih%ﬁxlimﬁbégﬂgn%at mﬁpeneﬁ?@&% acti90 ¥drinC(i.€ mgjt wﬁl@a{ﬁ%ﬁoﬁy@f ter an

i schem c arct. The region seen Is away fromthe infar closer to it

th [ h in FEi B t he ti i s, | ed, wi t.h | sol i B4
o L TR AR SERURaAS: ShaRkEl b REE bR B 87 B
of the vesse| s are still |ntact t the vessel walls are_djisrupted.in areas
(ar eas of GGG Pafuparsiss Ph b fIEic ol Boureeepeed eEsAE SR gnt
panel ) |abel hem channel s. El ongated patches of dense hem channel |abel are
evi dent . THéoeBiyDt rhesnhete] dedypsivess prspistingntoi the dyethedsedisclased df WQrBEH H) 43,

Careful conparison between these first three panels, or analysis of the
patterns pGesselint etoh, published Decamte09,19§ht panel which shows the other three
nmerged, shows that the connexin43 is uniquely associated with muscle cells.
However, the hebongoandeproaided hetin hag teofoarhelbled dn rae ghanmnacenfical Rempdsitivad
vessel wall that appear disrupted, indicating the presence of connexon

hem channelgich Nmay NASIBdA PhamnacAticslBS GEdep@Ble! Barfiéls, HiGkehsts SAilheRBie iFrefsOr
col our photographs, this imge shows triple |abeling of sheep heart

ventricle .4, .h : i LE . I Gdids. T i 15 IS
Wit hin the&?én aar%g%ségbigar%ggafcflﬁgq%ﬁ s aﬁgﬁﬂ)ggﬁgﬁsﬁqlg e{ﬂgldaﬁmgélﬁgf’s%iog%{?l bn B4
(top left a ELQ%] ich is hinding to bl.ogd vessel endothel.i cel.l s. Most
o “The vestRefigh sliitte, Srtriomblind 80 ey bfRRRreFPUG o EinBle. Flio g T

di scontj nuous .l ines). Antibodies to 7M (top right panel) |abel

hem ch%ne?’%c.‘p‘m%"fi&eeh]‘ﬁé’ﬂé dondp t é’ﬁg&“%gﬁ‘%nannel | abel are evident across
the whole panel. The bottomleft panel shows antibody |abelling of

connexi n43. CarBrimacpgicebipmmosisions et flecinciudeere grimee aethiedegredients syich gy

anal ysis of the patterns present on the bottom right panel which shows the
ot her t hr eintqrfermak,s antmigexbjal s bgents, tdntitinfldmenatomnegantsd 3anesthetis,s @nd athedlike t h

nmuscle cells, but the label is in short patches, quite unlike the usual

| abel | i ng Feymultioneior pédnteral biinishbionCabyineiideliseKR dtiedud siufiénsitbe may Thi s
i ndi cates that the nyocytes have al so becone severely damaged in this

central i nhad Contal®dbefers, THi5osBREY, CHRBAS! andNbth&OSNtaBR Hdives! abRrneCufienl ensi ve

regi ons of the blood vessel wall that appear disrupted, indicating the 110

VO 20065 13@‘}1?@‘95431‘&%[4 | g@/ﬂgg/ﬁﬁﬂgﬁzﬂi&orﬁ{cﬁﬁﬁ&%e?rﬁ{riggcf%@%o% € E)@H?g{éﬁéﬁﬁhﬁ' the

bl ood vesse _ S remalin appar éen _ owng this
e ChamnCl SR SO e T I R oL 08 SRRRRLSRID SR o1
- Figure Zggﬁancers may be classified as belonging to one of five broad categories, i.e., fatty acids, bile
salts, chelating agents, surfactants and non-surfactants (Lee et al, Critical Reviews in
Therapeutic Drug Carrier Systems 8, 91-192 (1991); Muranishi, Critical Reviews in
20  Therapeutic Drug Carrier Systems 7, 1-33 (1990)). One or more penetration enhancers from
one or more of these broad categories may be included.
Various fatty acids and 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-

25 glycerol), dilaurin, caprylic acid, arachidonic acid, glyceryl 1-monocaprate, 1-
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i ndicating they nust be of a different gap junction protein isoform nost
likely connexin4d5 5 (See Canelliti, P., et at., Cardiovasc. Res. 62: 414 -
425 (2004)WOW b4 2: CARDI OVASCULAR SYSTEM Thi s Exanpl g-exaghddfied: Ne
regul ation and role of gap junction hem channels to maintain vascul ar

[ ntegrity bliefifrabRREHALY.oRe dageRf, hIBRRAM Forkl SaHe adsRARes Mt eri e

gel foam was delivered through the |left anterior descending or circunflex

artery. o, bSNSSAR, LeanBmy al macs gL oLy’ e ol St fipter 0

essential |l {¥-acc e net viin, n ovfi ne
del f iC. bl failure J. Card. Fail.6: 140 - 143 2000) .
o ! oo AR o R bl T BB o B i et

capillary be dj acent .to.ischemc tissue i,s_breaki nhg down. W\ v

recent|y aﬂ%\fl)??@a’l\ﬁvw%s%?%l RVt THAPSHC Chie AEESYstAmS o ol @Q‘M‘El-

(Canel liti et al., Slg)ati ally and tenporally disctinct 15 expression of

fi br obl &st Hewdtheiegli, hsPharme Pharmeeq). fhfoat-684 dA92)Ear di ovascul ar Resear ch,

62: 415- 425 (2004)), and we proposed that this is caused by a gap junction
medi at ed byst anBerphgfiblegical roleh ef bidt iaclpdethe fdcilitativar efidispersidn cad ebsarptiey of ol e of
gap junction nedi ated bystander effect associated with endothelial cell

di srupt i onlipidsl dnal fa0vél0ile EXRRASS i(Bfunth, Thapteu et [ NGobdmanc BarGighs's Thetri pl e
| abel i ng of 24-hour ischem c sheep heart using |Isolectin-B4, connexin 20 43

and hem chenfpbeddidaP B £t Tifapditicd, FtheW, HaRimah e o) RHGRAHIR] Sev? B R

connexin 43 in this case, but 'instead appear to be connexin 45 (Fi gures 6A,
6B, 6C). @R7 ti ' £qi f first
oxt r acel | URAPFaas o Rt diats maFEP Bt 65 FAIREE Kot e ARV s df, 0 "1
cross reacts with a nunber.pf the conpnexin,famly nme S. Connexin. 45 is
Che rit0: oo HEER" SR, URSIeER POF PO RO HRn o aa P i
(Canelliti et al, 2%)_@004). This series of panels (Figures 6A, 6B, 6C) show
that whi | eSBRARGHES Plbiterrs Wed ag any ofdheirsynthetic doglyasiyes/ 134494 PCT/ | B2006/ 001961
is not apparent distant fromthe infarcted region (Figure 6A) it becones
progressi vel y vieempex &rowiationsocansisingfone or masgipshetiatpn erhane®y may de jused.
conjunction with hem channel expression. Wthin the infarct region itself

( Fi gur e 6CFohexanmypigrivilel sajts ohayi be exqr s senovindtion hwigih fattyhecid apitakacymplak | s ar e
extensively disrupted, and nyocyte intercal ated discs (where the connexin 5
43 gap j un@ringRtiod! € | Ohalktkh) agdtsbemontd)g witspes sedt Amidesas, béicbdiun t he
Figure 6 | egends for col our photographs, this inmage shows shows Isol ectin

B4 ('t onspap@ybndinihdiéradiit | @DA)eRAGE NRld ahliGelids (8nd BHiaREsdIRy@aR! isbody
| abeling (mddl e panel) marking M1ines in the sacroneres of myocytes in a

sheep hear Ene%fﬁgisafsi s h@hnd v%ﬁiiat%@t}%ﬂ;d%g%tfvgg of éoq{égéﬁl, Faurelilh $ind 'N@%ig{?e: ;

the sane as wn' i n Figure | 'ood capi | Fafies are conp

di'srupt ed acyl derivatives of beta-diketones (enamines) [Lee et al., Critical Reviews in Therapeutic Drug

Carrier Systems page 92 (1991); Muranishi, Critical Reviews in Therapeutic Drug Carrier
Systems 7, 1-33 (1990); Buur et al., J. Control Rel. 14, 43-51 (1990)). Chelating agents have
20  the added advantage of also serving as DNase inhibitors.

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 e? al.,
J. Pharm. Phamacol. 40, 252-257 (1988)). Non-surfactants include, for example, unsaturated

25  cyclic ureas, 1-alkyl- and 1-alkenylazacyclo-alkanone derivatives (Lee et al., Critical Reviews
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10 and normal nyocyte sarconeric banding pattern has been destroyed
indicating nuscle cell death is occurring in parallel with vessel wall

di si nt egr ¥fd Yde/13416s | OWer image is a nerger of the top ' t he
relati onshi p between the disrupted capillaries and abnorﬁgﬁnﬁﬁgﬁkgglband

| 'abel i ng. inFrigisdpRutic DRPVSartisObREms 3¢ 92 alred1)Rfandlindh-iRfcshl RhiafaMmaseRy S

within the infarct zone 15 correlating with sarconere disruption

i11ustrat eaigeﬁgiéaal %himaessoai%, TR RR N Wk g,g%@m?dzoné pgar%qsmangsaz%. the

sarroneres. I'n neural tIssues, subsequent ge to t ood vessel

wal | s appeges. .t fallgowhen,c expression, and cell death in general
B Buwiacdn R Bl

becones signi "of hem channel opening. It has been
reported that ip hearts, made, hypoxic for 30 mnutes and reperfused . with 20
hept anol (a noﬁ%ﬁs@ﬁvrﬁwﬁaglef é‘ﬁ’&&qu% 18?45%%@““ Fi§ @Ridy 9T ai“hbg ﬁ@reﬁéd‘iwls
prevented the oxygen paradox |eading to hypercontraction and nyocyte death.
Gar ci a- Por eg (i dops not@opssss hielpgipal aqﬁltxwgseggsf@s fecogged avﬁewélela@mﬁ%wsn
reported that hypercontracture may be transmitted to adjacent myocytes

t hr ough gapivp prastisemthat ©ducedhe bioawilelilityi cftaemiclewwi achd baving delagicd attivitytthyi n 30
m nut es hem channel expression may be playing a significant role in

hyper cont r e tettiriple,1degrad{ag?Me hidlogtchdd Aol hiBPGE 6410 bt Podmotinacitse@medal ot
junction protein expression and hem channel openi ng under pathol ogi cal

condi t i onsih1dti6RA TR cda8mBidRtiBEbf Ahudédd hecidl bRl 4104 todpeudd Bl WitRhn t he
cardi ac vascular systemin the regions surrounding isChem a danaged tissue.

This findi g‘:g:esfsf 'rfr ttﬁ%] lea‘?céxsﬁfb%tgx‘?c@ oAbl n sttubgﬁntﬁ? %dﬁ&fpﬂa&fgh%%&m‘? 3¢ Bﬁ%éi

significan 0 [ reat ment of reperfusion Injur n I's a probabl e

mechani,sm f Q rogressive.infarction., Robbins .and Cotran 1. 1979,

pat ol 301 c SR ErE IT LEeisR BRSRs st Re Ruafho PSSR RO ol 188600 o o
EXAMPLE 3: M METI C PEPTI DESIGN Mnetic Peptide,Pesign In this exanple,
ni ne over | SPREHEOH BFVEHLIRE FaTICE §°‘W%‘7f”§g§@i %r@afetcoa 3 GRETRONRECEPYT: g’?ﬂ no
aci d sequence as connexin 43 extracellular |oop regions believed to, be

i nvol ved i gonttag toc @ riaEies reodpewidng rhetraseuticEdi eceptablg| carrigrCpxcipBing)| is a
140(5):1187-97, (1998)). These particular peptides were all designed to be
11 - 13 r ephaimesulicaily.acGptablepopient esspemiidguakedt amanyoothari pharmaralbghallyginethe
outer portions of the al pha helical transnenbrane subunits, which may show
enhanced f ughidle o ldeliveFih@ionk 0dt- mblet nédidic Qkids oS peiRtal. deBheapRarmaRen@ayi | y
connexin 43 specific 15 due to the conservation of connexin sequences in

the extsacelbpthill aRRP hBIbONRuidEPbEIE Ind 3§ g8t tAtC aRNEMAEd4Banner of
(hem channel )" are shown bBelow.” ML, 2, 3 and 4 refer

administration in mind so as to provide for the desired bulk, consistency, etc., when combined

with a nucleic acid and the other components of a given pharmaceutical composition. Typical
pharmaceutically acceptable carriers include, but are not limited to, binding agents (e.g.,
pregelatinized maize starch, polyvinylpyrrolidone or hydroxypropyl methylcellulose, etc.);
20 fillers (e.g., lactose and other sugars, microcrystalline cellulose, pectin, gelatin, calcium
sulfate, ethyl cellulose, polyacrylates or calcium hydrogen phosphate, etc); lubricants (e.g.,
magnesium stearate, talc, silica, colloidal silicon dioxide, 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.,

25  sodium lauryl sulphate, etc.).

93



to the | to 4d' transnenbrane regi ons of the connexon 43 protein
respectively. El and E2 refer to the first and second extracel |l ul ar | oops

tively: F LI SEQ ID NO 32) M8 & E2 20 LLI I D
rl\leosgg)c IE\ZI%%E@KWRD%H(Q S(I;:)QID,NQ 321) E2 VDCFLSRPTE ’k%‘fo  35) E2
SRPTEKTI FI | (SEQ | D NO.36) E2 & M. .LGTAV SEQ.I D NO.37) ML& El 25
QSAFRcr\erQPG( (S qongpggﬁ% prEYlgle‘%%ﬁ%é%@?\@g%‘ga‘ﬁg@wd@é ek SrvR

(SEQ I D NG 40) El ..3Q 113 2006/,134494 PCT/ 11120061001 EXAMPLE  5:
FUNCT] omﬁ%’éé’ﬂ%ébbg’“ﬁ}% NE%QWF%&“WS“‘P%&& ﬁ‘BHaﬁ“‘?S&g’ﬁé‘eﬁ\éﬁs@g"'c‘aﬁlﬁ- ed out
usi ng peptides. These functional test were, g&{? .. bl ockage of dye (Lucifer
Yel | ow) upthke fryexagples the, cappasitiong gray contpineadditiongl ¢qmpatible sharmaceficaty-
oederma in spinal cord segnents (using connexin 43 specific antisense as a
posi tive cestive ohaferialsSsugh bs, geatantiporiticseabtnvgerts,slgeal hessthetics dnantiinflamn@opsy s
(Australia). Blockage of dye (Lucifer Yellow) uptake by cells in spinal cord
slices. SLuageng( oY &lay @anthin RldRivaill maexialy usefll b pRysidallx &rhatidly @aridus @lobage pass
fromcell to cell via gap junction channels, but not across the cel
menbrane.  fdgis 3 et doipositiod BE preGint XQbAtRW, fueh ab BFesCRAVORAE |a%éh't@;'bre@ddti‘%§, makes
it is possible to check for the presence of open gap junction 10
hem channels: . he . .d i I : S e Wa

bifioxd ghéa{l;%ﬁ}gegs_, t%ﬁgg dgé}aﬁ B SHbiRRrES Bolev& Edcg %ﬁ%@kégfhg% .

expressi ng open rats were anesthetize

di oxi de and | diately decapjtated. .The spinal .cord S excise

transferr ead(ieg?%@lu@ Bt %gg'blﬁ#eg?@e‘ﬁlﬂk };he{]b 1@8&8% HHY! lﬁtgéﬁqea‘iompﬁﬂfn% ?ﬂbcess
branch nerves and Iiga.menﬁs were renoved and the cord transferred to a 15
manual ti sSeBPSHIOBPROVIRYheteiBeri es of 500 micron thick slices cut. The
damage caused by the slicing induces connexin 43 upregulation through the
entirel8lice (ekegoedlesatefdthsy methed gesp whichneamponndse d¢-ait eligopydeciidee rmiatefiect )
and | eads to the expression of connexin hem channels. Slices were placed
onto 3 cm gdemides, etc.)Vhiel inprodueed Iirge rat gatient, 24lloidsl | digpeaioassystads cudyt ber etdias t he
presence of mnetic peptides in the nedia. The final concentration for all 9

pepti des t @sliveel vehicles to enhance the in vivo stability of the oligonucleotides and/or to target the

oligonucleotides to a particular organ, tissue or cell type. Colloidal dispersion systems
include, but are not limited to, macromolecule complexes, nanocapsules, microspheres, beads

15  and lipid-based systems including oil-in-water emulsions, micelles, mixed micelles, liposomes
and lipid:oligonucleotide complexes of uncharacterized structure. A preferred colloidal
dispersion system is a plurality of liposomes. Liposomes are microscopic spheres having an
aqueous core surrounded by one or more outer layers made up of lipids arranged in a bilayer
configuration (see, generally, Chonn ef al., Current Op. Biotech. 6, 698-708 (1995)).

20 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

25  increasing therapeutic efficacy, for optimizing biodistribution and bioavailability, for reducing
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20 was 500 m cronolar. Controls were; no peptide added, or with 1% et hanol

or 1% DMSO added as sone peptides were re-dissolved in these conpounds
(pepti des WiRRW6HEI4 ved | yophilised). Sone slices were BCEFBWOGEIEA at this
time with connexin 43 specific antisense oligodeoxynucleotides in 30%

Pl ur oni ¢ Fiss@g dgedgeoforvpromoting heating,, orafor dnsrdasiop petigné comint; exemfilary ativees
treated with anti sense ol i godeoxynucl eoti des indicated that the antisense
prevent ed zfentsGivheii vas@sfiveesghionanasthetiss| hbeapsand hgentdyor 1sgheals gr@ntl fidts t hese
acted as a positive control. 114 WD 2006/ 134494 PCTI |1 B2006/ 001961 Slices

wer e i ncubgidegtokites. fRHérnﬁ%fysmﬁzfropﬁ&wQﬁﬂro? Rnopartidilste bbl?:ﬁheﬂe B dBé% e forths

Lucifer Yellow was added to each wel for 30 m nutes n the dar The

ti ssues we r shes,
and the o b b8 kA TRecl fityiddy 5?%3[ SRRt oliEd Bt #*b%‘%%ﬁ si ng
a Leica TCS4 cannln Cros 0 _assess e upt ake
"nto oot | sCorn aﬁf% Wi A B4 Raf S mp bif A PRGN Ee e B R Sl
DVBO, et han on treate | ices had significant dye uptake
Connexi n 4‘3{pl Wéﬂ“§@@@b@°ﬁgﬂmﬁ@33§aﬂﬁ %ke. The peptide treated slices
showed con5|derable dye uptake, with the exception of those treated wth
the fol | owi ng pahis tesnet animetc Rentidesy ertisensp pomppusds erdthetber)compoundHERY BRPTEKT
(SEQ ID NO 35), and SRPTEKTIFII (SEQ ID NO 36) The |evel of dye uptake for

slices trehdrecloietdr ih bempiaptidndeish bthei mgjvSEERntsDatiGBtea@d 3¢ that (EEWAFLME@N ( SEQ
ID NO 32), LLIQAYI GFSL(SEQ ID NO 33), SLSAVYTCKRDPCPHQ (SEQ I D NO. 34)) and

SEQ I D pravidd @ stbteThAVERSA! Qeasfit( Susaihbd Niase/ dosagdSRRRENE QB @séoEeith D
NO. 38), GCENVCYDK ( SEQ NO 39), and VCYDKSFPI SHVR (SEQ I D NO 40)) was

conpar apl erephdifo Rt &kvesigbﬁ:t? %seﬁ!xlrln ShTRRE e of r@l?esﬁregﬁ{ BveliRY, LikAlas LhftR Pi nal

cord slices express hem channels that are open within 4 hours of “injury.

| nportantl Qe €5 NOC.
35 and 36 LretiEedha. Bl BRE RODAE SPARHLAERSER .f‘r?él B P dorE e
opening 20, of the hem channel s and prev n Preventlon of
oeder i - ShPRBISTLI R %&%aaag%vtsﬁﬁotﬁ H%Eﬁlanﬁvép%%%te e Sy ani ne
the effects of the peptides A VDCFLSRPTEKT I D, NO 35) and SRPTEKTI FI |
( SEQ | D NOBiyeradation ratediesgtly pansgls activsagens igeticsy test their ability to
bl ock swelling. 115

In certain embodiments, controlled release parenteral formulations of the mimetic

15  peptide compositions, antisense compounds, and compounds of the present invention can be
made as implants, oily injections, or as particulate systems. Particulate systems include
microspheres, microparticles, microcapsules, nanocapsules, nanospheres, and nanoparticles.
Microcapsules contain the therapeutic protein as a central core. In microspheres the
therapeutic is dispersed throughout the particle. Liposomes can be used for controlled release

20  as well as drug targeting of entrapped drug.

Antisense polynucleotides may be present in a substantially isolated form. It will be
understood that the product may be mixed with carriers or diluents which will not interfere
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

25 90%, e.g. at least about 95%, 98% or 99% of the polynucleotide or dry mass of the preparation.
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WO 2006/ 134494 PCT/ |1 B20061001961 The pepti de QQPGCENVCYDK ( SEQ I D NGO 39)
was used a negative control because it allowed dye uptake in the slice

cul tures q,f(z%ok}igﬂgﬁbove and was thus believed to not b ﬁg’?ﬂﬂm@ I-ock

oedera in segnents. DMSO was agai n used as an addltl

| ong spi nal Corﬂ R b%dl\qﬁﬁg &eﬁ)%?gnatcﬂ.ltl%@ E’n?r%g ¥F { Bﬁ}mgn Mﬁllém late

in 5 HESS. The segrren S Were n usin mal |

drop of Su The HBSS ved a C |de final
concent r at ?’gﬁ%s?acfa@@o?’lﬁjsn%rdf“émf opepg@ﬁ%%& ol mWé%‘ir%‘PgD CSﬁ% gqsgl 1&
controls). The plates were incubated for 24 hours, the nedia renoved and
the tissuegdiraigistiually Beftabrenghiplly, ontrpwesically, o intnavaginally,ainioy dies utssisel e

phot ographi ng cord segnents from above, with Image J used to calculate the
t ot al ar eacusdnepwsty, 1mtrctous§ulgélgrremartmhﬁw idragiticwlanly einty dlae ofrebrpedinal rigpidit t he
cut ends of the segnents. Swelling (oedema) was cal culated as (cul tured
area - bri JCAB), isto ehe Htain tlesde lfo/g. dniraprandd]l admsdstratian)ginte thko spinak edully, iffd ngl e
factor Analysis of Variance was used to determ ne statistical significance,
Wi th cut - ofyburdgViiragediton8alGnor in@aplaealiB] op?&eﬂ&allﬁwhﬁtﬁakuay,t Merhartef&l),

treated cord segnents swelled the nost (33%9 with all control 15 cord

segnent s Si’iﬁjaﬂgirﬁﬂ édinto t%g%?gaﬁﬁﬂé@l tshich AERL ﬁ&rﬁ""ﬁﬂnﬁ@@en@@s@ édﬁﬁmstered agent
QQPGCENVCYDK( D NO: 3 SO S ovved 23% swel i ng but peptid

VECFLSRPTET_ (50,1000, 580, apg TR ISR M8 BBE o uced

15 and 179 I'ng respective ference b

tid V| LSRPTEKT ( SE 5) SRPTEKT] FI E D 3 ted
Do 50" s HTETIIE B, GHETHEed, RS AT (196, 44 maiebn e 2 ©

hi stol o |cal exam nation of the tissues reveal ed that the peptide

SRPTEKIY FI pdrpinisption efoths gptitepssasamposudsnivimetior eaptifisfeand pier eqmpeypdhefl Bgy and
so dose response experinents were then carried out with this peptide.

Det er mi ni nipvetonmastbeefpdied ity discasn dargets prdsent inforgdne qpdissued SOISRRIEEISTPIHY | ( SEQ
ID NO:36) for blocking of oedema in spinal cord segnents was carried out

usi ng the ameres aSacpyssiblec Qpplitatiohd i intAageril deibery iasipds) Sar exvampldetreatmenned
with final concentration of peptides 116 WO 2006/ 134494 PCT/ | B2006/ 001961

used at 5, ofl Giverr@latedOconbfiord Anrdhgh’ AdPalid fartefFesdiihBtralon, HRONMFeldted Chiitds 8-
I nteresti ngly the | owest concentration of the pepti de (5 mcronolar) gave

the best ﬁﬁ‘é{lé% tdr6abta oHR nls\mﬁ&l ﬁﬂgfp@ﬁ&ﬂ cbgqlfm' %radg%n%r&ehlaloa%) The

m ddl e range m cr ono sonmewhat - [ ess ective In repeat

experl N Sun ik OGN 8 B NG o BT ot U BHS BR OBHACRE S

(GFAP expression

example, in certain embodiments the compound is a peptide/polypeptide (e.g. mimetic peptide)

for systemic delivery, and in other embodiments the compound is a peptide/polypeptide (e.g.
mimetic peptide) for direct delivery (e.g. to the ventricles of the brain or into the spinal cord).

For example, US patent 6,752,987 and US published app. No. 20030148968 to

20 Hammond, incorporated by reference herein, which describe in vivo delivery for heart disease,

which can be accomplished by injection of the pharmaceutical composition into a blood vessel

or other conduit directly 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

25 myocardium, such injection is preferably achieved by catheter introduced substantially
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pepti de SRPTEKTIFII (SEQ ID NO 36) treated segnents after 24 hours in
culture. Again 5 mcronolar was nost effective at preventing the

i nf | ammat oV 20681364 e al t hough difference between the c®0TAB2006001661S used
were |less marked than in the oedema experinents. Al treatnents showed

si gni f i can{tyyicallydtitped abéuit |cm) iwithin thehynea of diecor potbtcoranaly@FARYS oz rpe ersBIrON
(area 10 of | abel per area of section analysed using Inage J) (Table 7).

Qur exper i saphéeoubavias bnihtaat echnirhay agerg @safis@i othep nwidhitg ddivaring hleod)kt theor t he
perinatal sheep experinment (average 25 g at this fetal age) of the selected
pepti dom NMiybardi®hQ Ploferddly 8R) ingcti@Nis Made H b&h 16 tahd irighBborGfry lartérie¢ 16 VS.
vehi cl e of CSF al one) over one hour, followed by a further Im per day

per fused :Tgﬁo%dfefg@né?mmlﬁu@ibn el b Sf HR et srcgﬁhhéﬂa%gﬁleﬁftﬁeelgaanz@@g&«? 15 of
about 5 gnol/kg brain, 50 snol/kg and 250 pnoli kg brain weight are al so

pOSSI bl g F? fhe pgégdre%é%réﬁ&s r( %?t%e%tlgseih'c&%ﬁ%%t Gp%r\%ﬂ?gcft%g traﬁe% ah&’ 9) é?l'h%'é

i ncreases i n pl ppropri ate

dose, start,inn h,lo doses t Chl e an fet aI bl ood
volure i s 49 V?B&Pﬁﬁ%?yy e, Wil e el O g ﬁﬁ%ﬁ 3 4BPE Y Ren 5,
10, 50, 250, 500 and 5000 M 20 IpagcJd is Java script open source, public
domai n’ i ma@EEnhrielsebly Risemingra %bxstjmm wmswxéwaffégi l??d(?th@‘a}\lgﬂ“(ﬂaﬁ%ﬁ%al | ed
NIH I'mage). Table 7 Treatment Area of GFAP | abel (square units) Control
2450 5 ni c(BEGFRprotsismriadéris 08idedorso(erg. sedium histoppieidd) datoshogue 2de tieited ool ar
peptide 5 1000 500 mcronolar peptide 5 750 117 WO 2006/ 134494

PCT/ | B2006 efiltet 36incidémbl @it : orApefisabdy, vGEAR sbwebed | minntes afpes ibtaddactiannoShie nal
cord 24 hours after slicing. Control cords have high | evels of GFAP

i ndi cationg pagtide Afimatio¥k Péptide afMeMsen eontbithtioRivah actbyspedider effect than the
treated segnents. The | ower peptide concentration is the nost 5 effective

at |imting aStmo&béta9€ésc§ a“;"%*g‘f?'s bR 5 SR bRt ineslid b&t%’ﬁ"hﬁm%@‘(@%écﬁﬁ LA

differences at 24 h pect'ed. This secondary inflammatory process

(dlfferentl t I a om i r

macr ophage g ;?Qg(}tﬁhgu ﬁlk takes 1{thr géa'ga&lsgg’éﬂr?d%ao?gln% Léﬁ?fn&?l\?rv i vo

APPLI CATI O\I CJ: NNEXI N, SP. CI Fl IvcllETI C PI%PTI E)E§ c'il'
administration include, for example, epidural injections (including cau

lock, translumbar,
and transforaminal injections); facet joint injections (including interarticular and nerve block
15  injections); hardware injections; sacroiliac joint injections, and differential lower extremity
injections. With most spinal injections, a local anesthetic (numbing medication) such as, for
example, lidocaine (or Xylocaine) or Bupivacaine (Marcaine), is co-injected into a specific

area of the spine.
In certain aspects, the antisense compounds or mimetic peptides can be administered
20  alone or co-administered in combination with agents used for general treatment of stroke and
ischemia. These include, for example, ischema stroke, which is treated by removing
obstruction and restoring blood flow to the brain, and 2) hemorrhagic stroke, which involves
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

25  of clot-busters, such as tPA. Generally, tPA is administered within a three-hour window from
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10 | SCHAEM A AND EPI LEPTI FORM BRAI N ACTIVITY I N A PERI NATAL SHEEP MODEL

Brai n damage resulti ng fromcerebral ischaem a renmains a si gni fi cant pr obl em
at all st In the term newborn, noderate to eat
birth occﬁ‘?@%’(ﬁ 1314? per 1000 live bi rths. One of theﬁﬁﬂg zogwa

features i that |n ur r.ea ds over .ti { severel

damaged ar Beﬁt Y’B%to Fn r&) 2T §etﬁﬂa‘§er%aae‘8@t"i PrS‘ﬁ%‘?a%V?‘rﬂtfﬁ?uaet %’m af t er
15 cerebral i schaem a_ there is transi recovery of brain netabolismthat

| asts for apishglipns of anfiqagulanis/anti tfer Antuh‘étﬁét jagens p“P@braés%SP\V’@’ and

m tochondrial failure, coupled with secondary cell swelli &:; reaching a
maxi mum 36antisoaRlantsatucle ps watfarimintarfee wih thachlpads abdlimpite 9t @hd garpbg wsedtte ons,
bet ween glia and neurons, nediates a bystander effect in which cell deat h
si gnal s ar ereveminstrbles oagt.f rin nond ydspegt, Ctedatsent so fdr eischemy atrakde yeah nipelnded Canotid 20
healthy cells. Earlier studies showed that in vivo topical application of

gap j unsti gRdpieR®my, GARAAK kPHrét3dED Shicfel £ bR VeRESKoRbEORARMBIMNY Gérasied des
can restrict the spread of injury and secondary inflanmmation foll ow ng

trauma. Seg MORQ0Q A Al O BeakRler dshechNEealth&R foerschenﬁ@tstrBIteegan include

"Formul ati ons Conpri si ng Ant1sense Micl éotides to Connexins. he peptide
SRPTEKTI FI | i V4 2
peri nat al ﬁséggl%r#/@te V@%Ptr‘%gseglgt gset &abﬁlgélrlmeﬁl &%em f ﬁlr?rltgjrl?%:t el

epti de ro 2006/.134 CTI 1.B2 001961 reat ment th
Porent | al " eges Galtds ieaﬁt t%\?f%%ﬂt@avaéaﬁar@m BatCen P delBRL R et
perinatal brain or, following a stroke. Prelimpary analysis showed that 24
h after cef&dy awst&wawlagaltg the fyessple dior hespertiagic sfrol swigicelesatmang isiofeh eased

expression of gap junction hem -channels (i.e. uncoupled connexons) (Figure
9). 5 AORomsemmgudeddp eithergdase fagnethl dipee thevhase, icalisdrthernerkedf the apmieysmiariot o 124
days of gestation (0.85 term under general anaesthesia as descri bed

el sewher e iremabettiad 4bnofeeal viesssls ebmatising Redrtatioveiras NialfaBhatdeh2A/ MY, 2086 3uch Guan

et al., Neuroscience 95(3):831-839, (1999); Guan et al., J Cereb Blood Fl ow

Met ab 21( Skihde BGBe EadAdchlar Britedidts, 8k, /'colls,Ciwhichl BY&S invAS(didiolveB6,
(1997), @Gunn et al., Pediatrics 102(5):1098-1106, (1998), GQunn et al.

Pedi atr Re - f: Fl ow
oo e R RO o el s ol g LS e o,

vei n cat het abl c und a fetal
carotid ar ery’w(hgﬁﬁtn&ggﬁs aqge%%’é‘%?a éf‘rég%ag%t’?oﬁ?re%%gm%g pari et al EEG

el ectrqdes 5 and 15 rrmant and 10 mm | ateral to .bre ir

el ectrgges pl acg’d certap e%satc ?‘f’ hidisensg, GaupopRds b pimetip pq%ﬂngﬁaﬁgg Eaccheasure
of cytotoxic¢c oedema (Gunn et al 15 1997) and a 17-mmlong left i.c.v.

cannul a 4mitainistareds aermisnh medalitvafor suseipt digatmentrpfestroke and ischemia. Surgical

interventions for treatment of stroke includes, but is not limited to, conventional surgical
modalities for treatment of stroke, which can be used to prevent stroke, to treat acute stroke, or
to repair vascular damage or malformations (for example, AVM) in and around the brain.
20  These include, for example, carotid endarterectomy which is a procedure used to remove
atherosclerotic plaque from the carotid artery when this vessel is blocked; and
Extracranial/intracranial (EC/IC) bypass; which is a procedure that restores blood flow to a
blood-deprived area of brain tissue by rerouting a healthy artery in the scalp to the area of brain

tissue affected by a blocked artery.

98



instrunentation was exteriorised to the maternal fl ank, uterine and

abdom nal %1260%/1(3449 ed, and fetal vascul ar catheters hep }Iﬁ%&?&ngﬁﬁo

U m). The materna wound was infiltrated with a | ong a ing

anaest heti ¢ bupyVv 0 t C

cerebr al ypopeplf g@?ﬂoﬁ%ﬁgé |91rr1 2@0@1 Y éc% S?‘nroﬁegtogq%g?l{l%dﬁxggyofp{ %llaqlér aI
carotid art usi on 7., Roel f sema

o A fé@%@ g‘aﬁfﬁaéweﬁt'f T T g T S T %Uﬁesggaracihoﬁ
39(5):791- (1996 An, intr cer ebr ntricul ar, i nfusjon of con

m metic peg’ aréhage P?f%r‘c“@%llv% ﬁ’i"‘ﬂ‘ﬂgé’gfy {ABPUry§ih dromy theablped, vessel. S |nued
for 72 hours. A dose of 5 nol/kg brain weight (average 25 g at this fetal
age) of t heeduegstthaihanceghatdt \slllxhaset gidbdeedi In another aspechrsuigiqat maflalibgrnjincudg ( vs,
vehi cl e of 25 CSF al one) over one hour, followed by a further Inml per day
per f used i rfdeadhhtde oodi echmque7 Xor 1160 o2 06] high4BK iPCAC4nBR 0OBeMPSIR6 Thehour s.
The experinment was ended by a maternal intravenous overdose of sodium

pent obar bi ttétlhniqﬁ@@edé}allf/ﬁiﬁ%l‘f@/tm inserfitie of £s@hll Platingm Wwal thieGgEly &dlake@y ihihst ol ogy
and i munohi stochem cal analysis. The results (Figure 10) show that early

i nf usi on ofyiblenPHRIAHALhAREE AR EeSBARNERIOf the aheBSLRY Glle 361l Lthén Rfhdedi T Y
and cytotoxi ¢ oedema. In summary, these data dem)nstrate that a

pept | dom b Guclh G ELA AL i RURELS e LEAGRI W AoalOM Rusbranexi n 43

hem channel’'s”can Suppriess secon ow ng brain
i schaem a. ,ln.a, near-termfetal ;sh hat [ rebral em a was
associ at ed Ofiﬁloa"mdam%neuﬁyw&ev%ﬁ?n@fgv*ﬁ%ﬂ%@m 0 5 BE P R SHREF s 10
within 24hafter i schaem a, while an i.c.v infusion of the etldomnetlc
pr ot ei N0t o Qnee the pRauUrySEY I§sst4hilizedon nRRTASUAEECR rcap éperthe @nwsgfhmédesg sk 9% cant

attenuation of secondary seizures and cytotoxic oedema. EXAVPLE 7:

TREATMENT Grmprrhagriand meath govtheypatientCONMEXbNcargengiete HraCthansprebrlgeatment of

SUB- ACUTE WOUND - PREVENTI ON OF BLOOD VESSEL DI E BACK ALLONS RECOVERY 15
FROM LI MBAIstrolsGhiAlkdd récently tibvedopsd tedimiquees padhiae Sterqotaetie Miadsungearir fon ASINIs aglut e
non- heal i ng wound (chemical burn) to the eye. The eye remained inflanmed and

l'i mbal i scheratyamyaslt Snipldys Psophietidatedl é@iputer dddhBiology Rl CbmBgicPpriticipidsiival
vascul ari sation). The linbus contains the stemcells necessary for

epithelial @%&Y%ﬁé/?x‘é&sé 'R:S’caﬁ&{ Bede APM. @’Mnﬂ% thd BRERAL aWsfinfRiaeHane 43
specific antisense the 20 |inbal |schaema had gone wthin 20 hours and

re-epitheliglisall e 85&%‘1 S éfﬁﬁee-&r R€psid Cnl‘%f‘r%ke??thB%n}n% aéi‘é’sﬁabﬁge’r{% LB og

i nfl armatl on ‘% a persrs di e vVess

or MRI. This technique allows neurosurgeons to locate the AVM within one or two
millimeters so they can operate, using microscope-enhanced methods and delicate instruments,
without affecting normal brain tissue. Other modalities include, for example, Stereotactic
Radiosurgery for AVMs, which is a minimally invasive, relatively low-risk procedure that uses
20  the same basic techniques as stereotactic microsurgery to pinpoint the precise location of the
AVM. Once located, the AVM can be obliterated by focusing a beam of radiation that causes
it to clot 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

25  complex aneurysms or difficult AVMs. Dropping the brain temperature gives the surgeon the
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exacerbating the injury through |linbal ischaem a. Treatnment of the eye with

t he connexy i sense reduced the inflamatory resp i.ggered
epit hel i a&@é@g(}%‘?‘gs (Qu et at.; Curr Biol 13:1697- 1703?8'?%8%055 te
however th I Se: - . i | t . for.chronic
wounds is g%:ggss%lstg}{‘?‘?%@%é{ggﬁﬁ Sﬁyﬁﬁ#&%ﬁdﬁé@ %bgg%&%i té{%&%og?rf%xlla{ng %0 wo
2006/ 134494 PCT/ 1112006/.00196 I eveI% at the epit h%I ial | a(ili %eg]i%e
(Brandner $RO%Q) as 2 gardiopulmongsy bypass maghine isssomietigs, use (tﬁcfﬁﬁ’f’fe.tex H8ipd on,
the treatment allowed bl ood vessel recovery. W propose that the nechanism
i nvol ved i Hoprerfemdhe brin whilerthe boryis placedrimreraieen bysthsrmipn Othee mpdalkies wal |
all owi ng vessel regromh. 5 Patient: Patient was a 25 year old nmale. He
first presaxlude foi xbmplekebasodatination, tvdidhd$ & surgiga téchhiquevion treatinganéudysmg osi t e
accident with a high pressure concrete hose (concrete/alkali in the eye,
coupl ed5w blockbdlcaneb@birtarieg Tie thehinkjue essedtialip piovided b aewd asumgeftbledeo brbrain

remai ning epitheliumcovering the front of the eye (including the entire
cornea). | By blafing Bn6@bmRBdel tPREdreviil avBS I ProvidihPa AGFEARELERGR] TP RSthe 10%0
citrate drops, 1% 10 prednisone acetate (steroid) drops, 1% cycl opental ate
and chl oragphgenicol, plus oral vitamn C and deoxycycline. The predni sone
was delivered hourly for first five days, after which the dose was reduced

to four tines r day. ay .four an ami.oti.c nmenbrane stitched over
the cornea - Conftest R T difer Pl AREN ol e Bhap R kR e st
post-injury the patient ., 15 still had, hi%g, degree of inflammtion, |inbal

i schaem a, “YRRPUAYS i Biness pepsiden alonepr ingeyipyon with ptheractive parnSSPEAS REr e
obt ai ned based on |ack of any viable treatnent alternatives that could save
t he patlf enexanpls ecompeandst pisful cfpe ingeasinggefbcasy, Kedpeing dississ dAPBLEWREOMAIE not
suitable for linbal transplant at a |ater date. The injured eye would

ei t her havéedlisgnos inaéasiag | gatieatnosmefdrtor USalpublished tpetebie applisation’ 200H0RFRTOB ve
eye" (wherein the conjunctiva, in the formof a white sheath, 20 grows over
the eye todeseribsr methedspaid @gentsdorndjgete@anlegsei dhd4the agvinteABNSE whith 36 %ekeby 27
Pluronic gel was injected wth a catheter needle wunder the amiotic
nenbrane i fehMBraRliasesfeRhddner side of the cornea. Approximately 100
mcroliters of two fmcronolar anti-connexin 43 was injected and gently

Shread, @ 0un RS BOLIRISLAR i FBLHAR BN et L AL B2
subst anse. as:,L 123 c\{v\%)n ?notgg /ax%.%éx}gﬁam%?e-[lalvgrzl%) gf ge%%r%fé%urpose catheters, as well as modified
catheters, suitable for use in the present invention are available from commercial suppliers
such as Advanced Cardiovascular Systems (ACS), Target Therapeutics and Cordis. Also,
where delivery to the myocardium is achieved by injection directly into a coronary artery
(which is presently most preferred), a number of approaches can be used to introduce a
20  catheter into the coronary artery, as is known in the art. By way of illustration, a catheter can
be conveniently introduced into a femoral artery and threaded retrograde through the iliac
artery and abdominal aorta and into a coronary artery. Alternatively, a catheter can be first
introduced into a brachial or carotid artery and threaded retrograde to a coronary artery.
b)

Detailed descriptions of these and other techniques can be found in the art (see, e.g., Topol, E J

25 (ed.), The Textbook of Interventional Cardiology, 2nd Ed. (W.B. Saunders Co. 1994);
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The patient was renoved fromall other treatnments for eight hours to avoid

any potent&&lzo%ﬂé&rﬁe effects on the treatnent. The pati ?Q{T@%ﬂ@ggﬁ pl aced

back on steradi rops (three tines per day), cyclopenta er day),

and 250 09 eyl R N ARS8l 8 G s 8  P)
TR LA T N T ST S

The |inbus was well vascul arized with good blood flow, and no sign of

li mbal i scHagrhexbogk of Surgerye | 4h §ds(W-& PausAgaEos 1% W)back to the Iinbus within
20 hours post- treatnment. 10 Connexin 43 Antisense (DAY THREE): Wthin 72
hours after conféxicomp@inds tpravédedcherdin ewely nenadmihigteredt pasentallyadlt do sometiness t o

i nprove. The eye was quiet, the |linbal blood supply was excellent, and the
epi t hel iSumpnefarrgr thayi cegaih @okpaunds ad c3mbindé gvithessphatinacemizaly decpthide earrieppear ed
to be a small area of |anellapodial crawling, but on the renai nder of the

ci rcunf er engi@erRftot }16due® ) BRarfB@Bcal\@SmPbsifone v SRitdblVBdrflerdr Mt dlluedtS ifehitizeXi n
43 Antisense Treatnment (DAY SIX): Wthin six days followng treatnent (14

days post - ;g\ Lt hel i s over
oY hongh (s datiB SofEfbi B AR Hol it RERUSAER, (SRS O OVRT )

in places (assess | ooki n through the.amigti,C . rane). . The | inbal

Fegl on r emdp TR PF VBHTal | DEEHERRY RS TR BN bR Oy af ¢ er
treatnment the patient had excellent recovery for a chem cal burn, oW ng
6/ 48 Vi si orfTAHETH FOERIE DS YRR of norlies pfids B e @“ecﬁlli RoPTaReas
absolutely healthy, one third at periphery show ng sone conjunctival growh
but notl0coweyaraidnptie tisngipation derhiniques, (aisxample. thess. thapausy trgesdestion agrars. The
vascul arisation. 25 122 WO 2006/ 134494 PCT/ |1 B2006/ 001961 Optic Nerve

Neur opat hy fosmitaenivdidps adm méterabmahgonfaitOhch agéngo Fernopte efshest agaots indludehe
optic nerve, is a collection of diseases that affects the bl ood supply to

the optic nafistfic agdad (fan ehenplaicaigiom plegphateaseld DEA R detrhi)Caldi ipof&tan&elforol ogy.
Anterior 1ON (AAON) referss to diseases affecting nerve 5 segnents prior to

l'am na cri kg8 WbfeGahTRI HBRARIESEah $M)r Ue for Posterior ION (PION) ( Buono
et al., Survey of Ophthal nol ogy 50: 15-26, (2005); Collignon et al.,

Opht hal mol ogy %MQ%M %%;%Piﬁélgagiﬂﬁ%%tlr’]atig* gﬁyi iﬁcl{l(f'est?angﬁ)émplnéfcl‘ggscﬁﬁﬁﬁ%ﬁits, and

is believed to be caused

15 lotions, creams, gels, drops, suppositories, sprays, liquids and powders. Conventional
pharmaceutical carriers, aqueous, powder or oily bases, thickeners and the like may be
necessary or desirable. Coated gloves, condoms, and the like may also be useful.
Compositions for oral administration include powders or granules, suspensions or solutions in
water or non-aqueous media, capsules, sachets or tablets. Thickeners, flavoring agents,

20  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

25  encompass therapeutic, palliative and prophylactic modalities.
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the intraorbital portion of the optic nerve, nost |likely due to giant cel

arteritis wgshyeBhs02S @ secondary conplication of surgi es
(Buono and Foroozan, 2005; Ho et al., Journal 10 of Neur%gklrlg?(@&;/ﬁﬁygl

(Artoriti a1 o DSl G be dbigdien by RGO GIF R CIRRANE M FEE b BBhbE | o
[ I d b d I I | h ' | usi f th
ostoror o1 TEarses8 i oo Rirh ot ERRubEof Brekuhmianbe Blirindigh §r '

other arteries_.in the optic nerve (Gl asso. et al., _ Sem.nars in, .

Opht hal ol &g el gronthsizar untid Gy is effepiesiof @ dimuution of @6 ASer ftinippchieved.
non- gl aucom c optic 15 neuropathy with an annual incidence of 2.3/10, 000

( Col I'i gnonTresisisy @nd gherapegyin tefiidasnb 06 ppmpaunds Teedders hgrein( cemohy yetermzned $ya
chronic vasculitis of |large and nedium vessels in the brain characterised
by an i fcr st@asdadd phafrhamentixabprpcagiuen in el chltaresiont exp&inpemteal @evimals, FoSenample, fof
Opht hal nol ogy 50: 15- 26, (2005); Khosla et al., Journal of Postgraduate
Medi ci ne 5Qeteh8ning Zihe I(129 Qthk; doBe Mothattto 30%, of Mt Populttiting VandRed BD%, @hel 8&e203,
(2003)). Visual loss is not 20 common but does occur as a secondary

conpl i cat i gR-QehiRgl ReBGHEURT A% Ut thGopkiR) Or THEESR! Mitio ULRRIY | 1Bfic g opti C
nerve, and is often irreversible (Khosla et al., 2004). The incidence of GCA

tne. popul ot FoRes, Bt 4 et udt? R o (8 SHEReT 200Gl PIRLETR

2006/ 134494, PCT/ 1 B20Q6/ 0019 The typi cal, out cao of, | 4S the

degener at i SHTGPUSS GAE SUVSE Tares, HRrmRHIS G RE Gt | SHRS eolPamds L o

vi sion (Buonag et al., 2005; Khosla, et al., 2004; Penn.,and Dasgupta, 2003).
ConventlI)on5 ipif énxichitha SfiSss manDs prRefeee %’BHIngIestf‘I?eéttP JFigt & CelfencaseB Bitds and
5 antiplatelet agents (Arnold et al., Semnars in Ophthal nol ogy 17: 39-46,
(2002)). biaregatuck perpoundsetgtteaisitgiof affedtaddissugs ingerderdo enimprzedwtastialidenegatfo
significant inprovenent fromthe disease. In the optic nerve both astrocytes
and ol i godeniifootey el ast,ghasly, cdneesidereffoctb.ecul es.  Connexin 43 is abundantly
found in the astrocytes and is potentially involved in various disease

processes. Bl 0oThe dsa aibtadivdofedift| tha kell ShihuSe asbayshendoidingl Redive cal bO usdpiness
connexin 43. 10 In this study optic nerve ischaem a was induced in an ex

vivo nodel f&ﬂmﬁﬁg \Crange SRBLaSe RbafRdint MmOl IPHOUMREE of WhdnUsdingolRAL BA Wi th
connexin 43 specific antisense oligodeoxynucl eotides delivered in 30% F-127

Pl uronig g Ieaf rQ%%tﬂ{x%é’%lggfB%Ec%ﬁaﬁﬁ%g&c%ﬁgé&eﬂ& inérI‘I('i1 ;ﬁé\g@é %‘itg‘i’i‘?tfl Ghot 0 25

days postn ner sacriticed
gI’/i g\r/lte ;g iozirlic?)gciIlyII. t'lIIleCc%Isabg% IIneg'I \%)Ig)I' gvﬁhinttIIig rasnIég IdIaEenSﬁE Ql%gn Ih% d%sarge qgr%gier%lg}I/ed
and the route of administration utilized. For any compound used in the method of the
invention, the therapeutically effective dose can be estimated initially from cell culture assays.
A dose may be formulated in animal models to achieve a circulating plasma concentration
20  range that includes the ICsp (i.e., 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

25  depending on the relative potency of individual compounds, including peptide mimetics or
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and the brain region caudal to the cerebell um exercised and di scarded.

I'nci si ons.%rﬁogﬁgﬁ4 made bel ow the ol factory | obes to rg’\égﬁbﬁ&ogﬁ%wﬂn of

i ntracrani regions of the optic nerve. Approximtely

optic nerv tic
canal coul ?h%fgl-l %? @?fen%dtc%% Itﬁh)?mc%hﬁéﬁﬁ%gdEf‘ﬁgﬁggg\k/oélgg\%\ﬁe efﬁf“}r‘? U Jgect ed
to 20 |scha§ma as bel g A vi abl e organotypic cul ture nodel of IO\I

pr ot ocol g’d@ﬁé’ﬁ%‘&’a moddlSidst rom et al., Drug Discovery Today

10: 993- 1000, 05), worKking onCNS|schaema Prior to the experjnent,
oL of nedi um P@fbéﬁd@aaaeﬁmézuwamsrfort TPl Yary fipm %@sle“gal’r?doﬁltﬂfléilﬁferfg was
bubbled with 95% N2 and 5% CO2 gas mixture for 30 m nutes to renove al the
oxygen. Thabos ldgramedapertlingupan tg@rwf\@éﬁ@lﬂrﬂaﬁ@f@r@@d@ pototfagicylay desagagl ucose

deprived (OGD) solution and 124 WD 2006/ 134494 PCT/ |1 B2006/ 001961 seal ed
wi t h parsaf ishdmethddcef detipdra teeproiiied iophed literamresasl geperally availddd echractitiorechiaen c
solution for two hours at 37C and subsequently returned to organotypic

cul turing grengkttTHRS sifiRéd InehgtaRswidll employ RifRfent Gitiulaiehs BN nbdERAONASE for
cul turing nethodol ogy used. After incubation in OG solutions, the 5 optic

nerves wer %r&&%e& 81t 1&1@1@@ Sintialy, aameggr&? ﬁdiﬁlu'cl%t@deé %@P&Pé’tﬁhés Pingt e

containing Im of Neurobasal nmediumwth 7 suppl enment, ucose and

Pl broni ¢ 2%2%99““%?5%@%@@9 R Sy ™ e A?fﬁc@n‘* e B (k! o

connexin 43 tr nIatlo b vvz 1&ﬂmnls ?@Ier eahotlc nerve.
Thi's amountEelee derpes 12 REges PR Bamoked 3P G PHeEFn 9e
fl ooding the tissue. For only and control groups, the same anmount (7L)

of Pl urBhi ©rparg dail @eweemd m@&mr\m%ﬁmevwow YRE AdP Vsyearseshetertpipe| v .
The culture plates were then placed into an incubator with tenperature set
at 37C wi t lendogigeats, thhdossas mante givermfiem dhmetiatoly posi uegeinnty 24dohrsi iqaeother t hat
it ensures a constant supply of oxygen fromthe top while nutrients can

di f fuse fr embolieneht)theatvsagkSs gifverefrora @l Hoursend i eo Dehaies Mengeactings@pobitions15
mnutes in |Ix PBS (# BR14, oxoid, England) and fixed in 4% parafonnal dehyde

(PFA) for apiieddamiifénd émy mM 8ayB, dvery vicek, R bivetekl§ ¥ RRERAE @ﬁ&}fedlamlfgmdng
t hrough 20% t hen 30% sucrose in P S. The nerves were then stored in 5%

sucrose in JRBSantdid of %% chﬁe%fﬂrﬁlig_f?np & Sdfrbgdmig sﬁﬁlﬁfn' fie §Fthc%nté ﬁl;);n e

the optic nerves were e , TISs fro
-20C an sub quent

The slices %m% 59&4 %V&?S% o@,hg eg%ﬁéhj%%lﬂg‘ireﬁf g‘_{%%%a Qkfgk SﬁCt 6
Ger many) antlc‘xie aru%rlrel %odl?y ﬂqu top %gsu sr OEC%FO%JerggSIJICQCS?fUI ggatncl:er];t 1eten%a§' 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

20  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

25  concentrations from about 1 micromolar to about 1 millimolar, from about 10 micromolar to
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Swel i ng (oedema) was assessed by phot ographing optic nerves from above and

nmeasuri ng ‘&g P&éﬁag&ar ea - original area divided by ori g%g&(}}}%@@w%o give %

swel |'i ng. eath was assessed using propidiumiodid he

L e L e
T 000 Ot T ekl e B SR RORERRE S TR ™

i schem c inj ry Flgure 11A shoms per cent age swel ling and Figure 11B cel
death asse<SBdRCHdng FbowtISimicipmolasaPrAbowt A micrgmol aﬁeoréhwté&e Helfrpslﬁtay figgld in
the mddle of the nerve. Oedenma is reduced in nerves with connexin 43

anti sense, cesyseigitioh|oyerathe Jampged Siie,rAnd stillroiozs typisalbebatvean abauinhmidromg@lartiay e
previ ously shown to be optinmal for crush wounds in spinal cord studies
(unpubl i5shed)ut 1Cealitronielat.h at both the cut end and toward the mddle of the
nerve i s reduced using the antisense resulting is | ower dead cell counts in

both regions i andgs s Qﬁgﬁm inREbROR T and Mhinetie pbptidee! By 5 adsinisteadd to
reduction in swelling (oedema) is maintained over tinme. 10 Figure 13 shows

propi di um itk dersh abdit 09 lﬂfcrc%‘?a%js ;S‘e?lrrh% hbut h‘?né”béit%leﬁexfn A8 10hicARFms

connexin 43 specific AS-ODN treated optic nerve segrrents at 2, 6 and 24
hours after t [ b

Connexi n 455 Rt 300 %%fﬁé* f?eré“gé%ﬁ%ﬁ R 19@8%%3 A0 B BP0«
all three ti,ne 0|nts %@ in Fi gure 3 ows the nunbe[ qf dead
cel | s per dWF”[Og FisPef iply pRY ch GWBrPebf“ bﬁlé'i’ PgsrogrAms PEt raland
AS- ODN 15 treated optic nerves. Cell death in the control group initially

i ncreasi¥s, cpacgRisation oyerthedamagedsits:- t hen declines slightly (probably owing to
ti ssue oedema |l eaving fewer cells per unit area). Only a very slight

i ncrease in cel TheeatiHomkxior compennd fe.dh qpeptide mimetict molscwles anoingpdiasd ahg- ODN
treated tissue. Blood Vessel Segnent |engths - von WIIebrand Fact or

stai ning: Zmber ﬁﬂdﬁbreﬁtmod&ﬁmﬁdrfsE;I\'ﬁ'ex’aﬂslyibeﬂweelodxmégMlto i ikt HgTiNy Omes theei ng
conprom sed by connexin expression vessels in control and connexin 43

speC| fic anhinmans QohdeRRIRE AR ¢k diehuatshy nfdbdhBR a lc§1€r{&§iﬁ| dlmeg' cOMBloP g@bel | ed
with von Wl Il ebrand factor, an endof hel’ aI ceI | mark vessel s broke

down Increaapea%l&,ﬁ%mﬁ&f R %dgss%g? bR qttqogog) @g%ﬂ& i BPGsCSRIREN

| engt h neasu nmean sse S per section was
i nvestigat n_25.. han i X LEeS ect obtalned
o (v o g PR mp°fm<* el RE S AP AR Fed i oR et

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 ° M),
20  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 ®* M to 1 x 10 * M), including about 5

25 micromolar (5 x 10 ® M), is desirable. In another aspect, a peptide-based anti-connexin
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On average, the nunber of blood vessel segnents in the controls was fewer

t han t hat WB 29&'/11'3?%' n 43 specific AS-CDN treated nerves %Ezahtoop/bl& 4]) hows

| ongest time point |nvest| gated (Table 8). The bar grap I'gure

that the ”%’&'ﬂg%\ﬁ; eflac%rhﬂﬁfktéﬁ difdct %Qeﬂ%ﬁ%ﬁ?ﬁ&%l s o‘ffthe“ﬁal ¢ ee%ﬁ'rt;a?;fjm tic

nerves remaln atively constaant out t I'Tst ut 5

starting to _fall apRroxi ma 0%.b A sim,l ar, te or tern

i s obser ved™ P8 ?tﬁém g@ﬂt?‘&f ﬂbﬁ@%’p? %8%%@ P é‘ignég & é’Fla?g%g % sel

segnent length is si nrflcantly shorter t or the a sense tr ated

g v, aceipoddfor S Mke g lboie e B St o
y abl e B shows e average

number of bhldbiting eensentration rmmltyrecqftﬂnx @0 i M treoplptes intey A doser efzapprgxingptabi B g .

the first three days, AS treated groups, on average, have 28- 50% f ewer

bl ood Vessed/ks bdgdpveight ifor cemiarchmpountia cloavels odf. arOahty-cafrerin Gngaysd ag.
organotypic culture does the AS treated nerve a greater segnent count than

in control sintifRasd Ggnpddfid P HEmMURS P@lite alstties). appidacting e0u at/ieUbddyweight sfes may
by then be having an effect. This Exanple shows that prevention of connexin

43 expr essiypihef Rhy 9%6‘@1b%05ﬂe9 teB@pVRe tdxRG) € Eﬂeacoﬁﬁgm IARERM ahinBiuqed

swelling), lesion spread (nunber of dead cells per unit area away fromthe

ori gi nal d%%%%né@@ﬁ%eﬁﬁh@c&is @té@ ér?ebxageeg ?e‘l’xfo%c?’?reatle& wﬁtﬁ%ﬁﬁ%{ efic E gyes in

a simlar manner epor spr nal

t her apeutic |.i cati.ons t he sane oederra and vessel loss is reported
inin vivo 5‘?%’?@ fegé’r?}ﬂ eﬁsltﬂlte | nvest Opht hahnol 1sis Sci

44: 4153- 4162, (2003)).. 127 WO 2006/ 134494 PCT/ | B2006/ 001961 Al | patents
publ i caldi ons, s&PRPIRds desgribgddiegein capchs Used lngliaggpRics tirEapeptiss prary exignand

material s referenced or nmentioned herein are indicative of the |evels of
skill of tegeseakh reagents and dthbitar Since tiwholiganudestidesyveithisoinvension dybridizeated each
such referenced docunment and material is hereby incorporated by reference
t o t he sammuelkicemtidsasncofling tcohmetir) esandwicls orajooinatriod atd/ othef essapc earb easily | Hes
entirety individually or set forth herein in its entirety. Applicants
reserve theohdtibfedt @ exploit this fact. Provision of means for detecting hybridization of
oligonucleotide with the connexin genes or mRNA can routinely be accomplished. Such
15  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

20  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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physically incorporate into this specification any and all materials and

i nformati O‘Q,szq)mﬁ{w such patents, publications, scient iP%%l‘ﬁB%OE/b |9ng web
sites, electronically available information, and other referenced naterials
or documents. T L PiiRgskbh A EsshiLed herein are
representative @%fgl?‘gf‘}é% Fgﬁm%%qgﬁﬁ% I rrfgnlt s&:i'lnldIll are Oex@?r%*@r' y and not
intended as limtations onghe scopa o i i O her objects,
aspects, and enbodi nents w*“%s‘r‘Msi%ﬁrEF%lt‘}Aﬁr@é"V%?f’%@M n the art upon
consi deration g& this sgecifiﬁation, and arg enconPasse Wi thin the spirit
of the inventi dRemase tades FrafFebperyols syteyp &an pe dnwesteling yith qnormgus longaennh o g | y
apparent to one skilled in the art that varying substitutions and,
nodi fi cat i 85 torageighy inersientcare e Thepetplogisaldehapgessibat pespriith sqietehb injured
departing fromthe scope and spirit of the invention. The invention
i |l ustrativairgnatitissue slipeelconmeore Charasteristads] Withdy 2t e- 48r koot afted injury ttheedaatagence of
any elenent or elenents, or [imtation or |imtations, which is not
speci fi cal kpteads sighifissilyifdreisihgalte sssnlid @ta affebied, ThisspreadiRprepagdted Bahd
instance herein, in enbodi ments or exanples of the present invention, any of
the terns Faﬁgmomdagﬁed bySiamtet ffdcnBy RRiSIE BAp jBhdtién Channeld SsteadRBRkoXins28d Of '
may be replaced with either of 20 the other two terns in the specification.
Al so, the . . S A o di.ng.. : N NgT:. ghe. e e read
Eaﬁ&% %&?ﬂ%pﬂh@%a agé 0 %ﬁ)}tg&wwe h%%smyaﬁ b9 Lin, GUE - e U1 © Noflrd

expansively a [ ation. met hods “and procéesses

illustratiyely deschi in.suitabl be practiced.in differi.n

or dors of St T ANASE (OBH TS 1, kAt B0 oBEefeh b Eidntudors sTHHBE o1 e
of ste indjcated herein or .in the_ clains. It _is also that as used herein
and | n%hewgwgéﬁﬂ Bt of thrExeacalitmaspagegineell goath o3y the Salloxing 7'4t‘ﬁé£]
include plural reference unless the context clearly dictates otherw se.
Under no hows.\ip Pebeamn3zipnage thetwvelbpg dor @xempllcandiertiagkash as dehanggay cartieal pat ent
be interpreted to be limted to the specific exanples or enbodi nents or

met hods spelectfical dinpgdadéeswhiok attasnessedytotoxiin ellemanieddy,r K a6 tlg iedguniailesedreh

patent be interpreted to be limted by any statenment nade by any Exam ner or

any other 4®fdmcl a8 (0998?.”!1{i@b{@€dﬁﬁag&,h@hi8ﬁtsem artiinediAael eoswie kf ©E tHige insok ess
such statenent is specifically 5 and without qualification or reservation

expressly ggopbRudnP efnfsCSRAALMReNGahd BYh&Es aff ﬁ’ﬂjh&?ﬁﬁt%a&lﬂé% E&R hd
expressions that have been enployed are used as térns of description and

not of ;kim .00 : i ool i Maf terms and
express}lkorrlrg&?% pg%qeggglﬁ%%&gﬁg?@%&%%%%m{teﬂte& %gt %gagi%?m% dand descri bed
or portions t helg.eof 1 s?Flut it . 1s.recogni z?d that 10 \r{@ri %‘L‘és n&)di fg.c tions are
possi bl e wi t hi nt BWE 1sHG8 hef opdema; 4ad SWETIBH O%rs FVSP WRgD terGeLd Is; xCifd from o
under st ood t hat, a] t hough_t he ﬁ)lr esent invention has been specifically
di scl osed W Aipe (Figgre 1A). 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
20 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

25  extracellular space. Neurons subsequently die. Examination of cells 24 hours after injury
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enbodi ments and optional features, nodification and variation of the

concepts h\%’bez'o&/gg*qﬁd osed may be resorted to by those Slf"glr{lﬁg(g)ﬁfa%n)gﬁﬁ. art,

and that such no lcations and variations are consi dereée in the

scope of 't Ry 9&6@5‘1%{18{' 31?13 nﬁa’eﬁﬁyrﬁﬁdm%rdt P{éblﬁﬁ%?ﬁ%@x@ zeég?]lﬁécf'b?‘stge }Q&k& gent i on

has been descri be roa generica rern rrower
speci es and ner gr eup faJI ng t hi t eneri o e also
Form part SFTCRLHTRYE,T 8hPebet H g B GRS e§§1r°?p£?“.o B

i nvention mnth . Vi sSo or .negative, Jlimtatjon.re natter
from the ggnwgn°%§§§?ﬂ1°@ls1§b%mg Ahesoherndy Snsanihies SO SR Bt Etebfar <
specifically recited herein. Qher enbodinments are within the fol|ow

claims. I nlanadibroed handien defr efither @snexin topegaphys diggramnand Hb@mh%wm}énd
described in terns of Markush groups, those skilled in the art wll

recogni 2e BmﬁmdkhéoﬂhweﬂbwamﬁbSM@mgdtﬁh@f@bypmﬁmt(mbaﬂbmﬂ stebattomorighi rf

i ndi vi dual nmenber or subgroup of nenbers of the Markush group. 129 What is
cl ai med i scorfnexis@padraphy diadram camd nieballad GAMIA)NThe ryloblasmienasitidedyulabelofall a

medi canment for treating a chronic wound in a subject. 2. The use according

to clai m1cyhRkBYN pkdising BAPTY GseWﬂﬂa'r@d Horddceftly ta@gedﬂk@oﬁlﬁ@ AfbedydiTe to
claiml wherein the chronic wound is a diabetic ulcer. 4. The use ‘according

to any one I e or
voseol br osBRTh by bapollD BHE Rp U ERracdlih? Hoplb e ﬁgneiﬁéﬁﬁizse%?’%?gi .
1-3 wherein

j f
i nhi b:c ted Y %S‘n ? %\(}Tptgfemg%ﬁ%asggogﬂdaré’r?ap?cﬁzﬂ}%n/%ésf)ﬁqergrﬁgg@og% red értn Ib\é’% riéotl ng to
5 -
pol ynudDeogPed comeris ¥ eﬁz%cfaﬁﬁ%%gﬁ%’c@“%%ﬁf%ﬁw“ lslans""t&ynarﬁﬁfché%ﬂéﬁ

anti-connexin compound is an antisense conpound is an antisense

ol i gonucl edthichelabsl Ve btk entibnslins (ars! witkithsiséue apear pellvewhers bathithe redrgdh, i s
or conprises a nucl eobase sequence selected fromSEQ ID NO | -11, or

conpri ses greeh emeandadyoarttibgdyo areabaloalised) ratec kxistings es hothichammels| EigureadBd As

nol ecul e encoding a connexin having a nucl eobase sequence sel ected from SEQ
| D NO 12- JscriBed ihhike Uimrealegeandslifargolotr piytogddphe, thisrimagde showhkatusli labdlihg with
anti-connexin conpound is an antisense oligonucleotide conprising naturally

occurring RG@ARASRITs A rBE HIFTRE $A 8sblicl B SHACEROSdcHEns J4Msad Afierd brush
anti sense oligonucl eotide conprising at | east one nodified

15  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
20 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

25  green fluorescently tagged Gap7M and red fluoresecently tagged GAP1A are colocalised). The
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i ntemucl eosi de |inkage, an antisense oligonucleotide conprising at |east one

phosphor ot RigPRbg134hdsnkage, an antisense conpound conpri Sigeeg@Roo6/001961
ol i gonucl eoti de conprising at |east one nodified sugar noiety , or an

ant i'sense qQGRONL AP bice Bl AbABPTARTRAN DRIEQNGAHOR DR LoBRIIe@Ne

modi fi ed nucFeob use according to any o I"al s wherern said

anti - conne%@ @upﬁ% H{lﬂnéliare%%h?ﬂhgé%tIe%tQ{ﬂ:érQse group consi sting of antl sense
S

pol ynucl eot'i de ol i gonucl eot i des,

nol ecul es, siR Iecul es,. PNA nol.ecul e d 5 nut ated U |
Sral | nuch ear  RACERTEr ERNAD W@&hﬁo&% Vi*hﬂ*u%}'ﬁ\i’égfﬁidbsfﬁf ﬁétrw@@ar W 130
10. The use according to any of cla v&erel n said anti-connexin,
conpound i $héConReXiR piotein £pn %antﬁdleﬁ-ngl%}gee? CXF ARGH todaleh FXignsive PR 1- 5
wherein the anti-connexin conpound is a peptide conprising an am no acid
sequencé cdevebdddwnuisifollavingrab sirinal eprddjuzy (Ekgawﬁénﬁh%snéntlb@gs only binddoHsexi n
43. 12. The use according to claim 11 wherein said peptide has an am no acid
sequence t ipattions ofrhemichannalsahidt ibtetaot wbforh 2Mutiabiougon8ddekinghiouhe fsmbrmane.about
11 to about 13 contiguous amino acids of SEQID NO 62 or SEQ ID NGO 63. 13.

The use accrhest dagh ih@icaeythef medhafife chbndeXinMBauRédnlatibe seeftin e4BPHRYI dfteEGNEOUN
medi canent is fornmulated for | ocal admnistration. 14. The use according to

any of cl ai@iBade bmath 81 iRhficHahfe] &kl - connexi n conpound nedi canent is
fornmulated for direct admnistration into or onto a tissue or organ of a

subj ect. 15. Th%hy%)? o1 ﬁ)ﬁroglltﬁ'egccgn?lgﬁﬁ% O?%Irl %Jﬁ(fh%%lgﬁe%n}lgl ! £t§) Ns toﬂ)@ked usmg

anti-connexin conpo canen aneous or

uner o ni o 'ﬂéﬂ#ﬁéﬁ?%ﬁtﬁsgm oA R g et B Eal

adm ni stration. 17. The use according to any of clains 1-12 or 16 wherein
the anti -C%W@Wﬁn&@mm- medi cament is fornul ated for sustained delivery.
18. The use according to any of clainms 1-12 wherein the anti-connexin
conpound nedi cdhisrteaiment ndivates thetiODdtreiatraant ibcannexiplaatimods! ey medignm efgct The
use according to claim 18 wherein the nedicament is manufactured in the form
of a transdarprafeindievélc émanimpamt lrtockdd®m) dhe -uS dowrs afiedapplicdtion awith kfockdvavn
precedi ng clains wherein the subject is human. 21. The use according to any

one of cl aidypardnttw@th#® HERE /dprétbiR 16veRjre%Vering aBelkdIBEM Hours (see Qiu et al, 2003;

15  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.

20 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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animal, a farmanimal, a zoo animal, a sports aninmal or a pet animal. 22.

The use acgeyRbdseld any of the preceding claims wherei nﬁéﬁBﬂ&gloﬁﬁQ{meXi n

conmpound is an anti-connexin 43 conpound. 131 23. The use according to any

of e P eqel g AL EnMAN L b end M RORTE X e SUTROE PRl BEERC oM

t he group consis ant1-connexin conmpounds,” anti -connexi

conpounds, anti-connexin,31.1 conpounds, anti-connexin 37 conpounds and
anti-connefﬁ%es( ’boéﬁifm'ds. 24. The use according to any of the preceding
claims wherein said medi canent conprises about 0.1 g to about 1 gram of an
anti - connexi n conpodiflowing injagy to, &4t spwalrad g vive, Bt Wete rertedoV it SORSYNCI ai s
wherein the concentration of said anti-connexin conpound in said nedi canent
i s bet ween spscif- antikgnse ODNBGnd Qi hpwrs laterdnjgeted Hewresceingigd t-Boving SefimtAlbumin
precedi ng clains wherein the anti-connexin conpound is adm ni stered once.
27. The SusgFHECCtaggtd B A)dntartle mi-taflhveing r@med animalk alove extbresivei leakbgecof the dye
anti-connexin conpound is adm nistered nore than once. 28. The use

accor di ng tfntihaividcaiar WRRHLInG fuRuRing HBRRROX FTnHGORAYAOhE Svoastdifi (Bigareed
every 3 to 4 days, every week, or biweekly. 132 WD 2006/ 134494

PCT/ | B2006/5091 96 Ly arstehrieFankisendd N@tﬂ%ﬁﬁa&@&wﬁ%ggﬁl&lléﬁa@TQtﬁ%@d’ e
ANTI CONNEXI’N’ COVPOURIDS AND USES THERECF  OF USE THEREGF <1305 E369/- 00019

<1407 1o, PoyARRR: b, RS B, LN SRR o AR AR 0703
connexin 43, are also forming hemichannels and becoming disrupted. Importantly, the
10 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
15  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
20 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
connexin43 is present in intercalated disks of the working myocardium (bottom left). The

25  bottom right panel shows an overlay of the other three images. Little connexin43 label overlies
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<212> DNA <213> Honp sapi ens <400> 1 gtaattgcgg caagaagaat tgtttct gtc 30
<210> 2 <2 12> DNA <213> Honp sapiens <400> 2
caggaggaat%tj(gtt% 0%43%0 30 <210> 3 <211> 30 <212> DNA <2%;3&§ no 5598} ens

<00 SSSHERMRE AR ARSI R R A SRS,
<211§2%(2)> Jdb 1 1213> @%@%ﬁ%&@%Eg%gg@éﬁ at'ﬁ_gtir(r:lggtet s%oa't %?plg ?%%ﬁngzgf Sh§62p10> 6

heart ventricle wall 24 hours after an ischemic infarct. The region seen is away from the infarct

but closer to it than is shown in Figure 5B shows the tissue is labeled with Isolection B4 (top

5  left panel) which is binding to blood vessel endothelial cells. Most of the vessels are still intact
but the vessel walls are disrupted in areas (areas of broader dispersed labelling). Antibodies to
Gap7M (top right panel) label hemichannels. Elongated patches of dense hemichannel 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

10  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 conﬁexon 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

15  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

20 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 connexind3 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

25  has colabelled extensive regions of the blood vessel wall that appear disrupted, indicating the
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label does not colocalise with the connexin43 label (as it does in the spinal cord — Figure 2B),
indicating they must be of a different gap junction protein isoform, most likely connexin45
(See Camelliti, P., et al., Cardiovasc. Res. 62: 414 - 425 (2004).
EXAMPLE 2: CARDIOVASCULAR SYSTEM

This Example examines the regulation and role of gap junction hemichannels to
maintain vascular integrity in the capillary bed adjacent to ischemic tissue damage. A sterile
gel foam was delivered through the left anterior descending or circumflex artery to induce
transmural myocardial infarcts. The gel was delivered essentially according to the methods of
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

111



<210> 12 <211> 3088 <212> DNA <213> Hono sapi ens <400> 12 acaaaaaagc

ttttacgag t tttctttcat tagggggaag gcgtgaggaa 6 c
agcagcgga???@@gg@?t t aaat agaca ggtctgagtg cctgaacttg 1%8Tﬂg%0t%§/§(ﬁ§§1tt

ttacttcatc.ctccaa ttcaat cact. tggcat Lt tacttt 180 t.aagcaaaag
agtg g: gc ;: c ‘Sarﬁ’g ?fﬁt%gﬁg“&ﬁ&%’gbﬁ’? B?ar lg‘g f:‘%t"gzg‘téufé gstg‘gllét?’ ¢ %E"t?es gél%gr es??‘ggﬁ’ﬁ Ef tc
aagcctactc aac gga aaggt g ctgtcagt ac at; ccgaat cc
t gct get ggg S &8&%@ gt%%m%g%f’e gt 638"@6&@ %f%ﬁ%%ﬁ%ﬁ%&hageﬁ CXPIESSt Yt t gt a
acact cagca acqt%gt_tgt gaaaat gt ct gctatgacaa gtctttccca 420 atctctcatg
t gcget t ct g Ythin e infargt ragienitealf Figurefi@ hemighanngpateinexprgssigos highcbe ggct ¢

atgtgttcta tgtgatgcga aaggaagaga aact gaacaa gaaagaggaa 540 gaact caagg

t t gcccaaac cimlileargghllt e exitrgtvglyaisuptel ant mgastegatayalnted digcG@heredheamanmxiy t
t caagt acgg tattgaagag cat ggtaagg tgaaaatgcg aggggggttg 660 ctgcgaacct

acat cat §ag 48 ghciah&iohs ard dghell pdre becbinfraaiidpaged. Alsldedctibel g thegura b tepagtisdert
acatctatgg attcagcttg agtgctgttt acacttgcaa aagagatccc 780 Page 2 WO

2006/ 134494, BETHbBRABR, 00490 ke stiolk CRARAAREBUIARGrlkel] bR ChSillaggccccacyg
agaaaaccat cttcatcatc 840 ttcatgctgg tggtgtcctt ggtgtccctg gecttgaata

tcatt t <t t : \ .

acect { acoa F SR Bl el dorlcht ok A0 o D o B O R0 et

tgcttattt t t 1020. tgct t t tat,g tct.cctcct

Sg?ztcaigct S%Seaw?%@t@olﬁgm agﬁ%g&%%ﬁ?%ﬂ%ﬁ@ﬁﬁ%&f 4 *%e* tcf BBz Iy cang
caa agCa aaac C aallaca cagaacaaaq t cgaa aggc aa
gcagcgt gt c r%gg%)éf g\%gw aihe Sh@%@a}’d&l{gﬁ gCﬂ*%é%@@@wll%r&g@wgg%%@a%gra%g% ta

aaaaact agc tgctggacat 1260 gaattacagc cactagccat tgtggaccag cgaccttcaa
gcagagd@ag asaearagh mresytesagomerichagding aetent kag hewn dgstrayga andicgiegymusctetcglat ac
aggcttgaaa gcatcaagat 1380 tccactcaat tgtggagaag aaaaaaggtg ctgtagaaag
t gcaccaggt death aakctrting ihdathllelavidcggiedyall digintpgtation. cTlxalowgdatap@is hneagegafjgc
ttagaaaaca caaagacatt 1500 agaataccta ggttcactgg gggtgtatgg ggtagat ggg
t ggagaggga tigaggethgaink3drelationship between the disrupted capillaries and abnormal muscle
band labelling.
Figure 7 shows Isolectin B4 label of disrupted blood vessels within the infarct zone
15  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
20  heptanol (a non-specific gap junction channe] 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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gaggtgcatg ttggtattta aagtagtgga ttcaaagaac ttagattata aataagagtt 1620
ccatt aggt t t aagggctttt tctccccgca aacaccccta agag ttc 1680
t gt gt at gt ?Q&?@@%@%& tggtaattgt ggctaaatat ttttgtttta cg’ggégg"z%’?mi’ﬁho
gaaataattc tgg aa ta ttc .ctgaa tt caacaaga 180
angacagagy artoloRreR et RabEr phfe (HARSR Bhe hOREARE o GRAT R G
gaaggtaagc tttctaggec tgaccctce caat citgtgct gctatatttt 1920
tttattctt g PoLoas i tepdig awéoageilaggéﬁéle@e%% %@aﬁ'ﬁ%@g% q t%&&?ﬂ’&&é{aﬁéb
tttgcaaata cgtatattct ttttccatcc acttgcacaa tatcattacc atcacttttt 2040
cat cat t cct Skt irathe degiprsasustouading tischemig glameges: sutadais finding fusicdesaibed
gttgggatgt cacttaacat tttttttttt tgagctaaag tcagggaatc aagccatgct 2160
t aat at t t aahereia it isdiclievet d¢ favgtegomoya sigaificance) far thet tepatment otpegfimion ggu2 280
t acaagcaga tacagtataa actcacaaac acagatttga aaataatgca catatggtgt 2280
t caaat t 5 gaisas grédableCredhggiamt for tigodrepgivgtigh@cion acaRetbig) §. ahd Coabi,aR. 28740

ataattcctg ctgtggcaag taaagcacac tttttttttc tcctaaaatg tttttccctg 2400

t gt at cct at phablegiabass ofWkehde! D Eaitias. VA Galrddersidohihdy, PRlladelpaft t tttt 2460
t aggat at ag cagtaatgct attactgaaa tgaatttcct ttttctgaaa tgtaatcatt 2520

gatgcttgaa tgatagaatt ttagt q\ﬁﬁﬂﬁ? N Toks a tgtgagagac 2580
ttagaaaaaa tgcttagagt ggact g’%ggmg%gt gcc %gE at galg%iI ?g cagt aact gg 2640

tattcttggg,t.ttt.cot ac aat acacag taattcagaa cttgtattct attatgagtt 2700
tagcagt ctt ‘P‘ﬁb‘ég’flgbdt@’%‘*é&aacttt gatgtttgca ctaagatttt atttggaatg 2760

caagagaggt tgaaagagga ttcagtagta cacatacaac ,taatttattt gaactatatg 2820
tt gaagacat ct ac’ga@tst gxagplec a’zﬁlﬁt"dﬁrl@i)tﬂgtﬁe{’%{g’&“’&gﬂ%a‘i"if%@ﬁ“@%igdathﬁjegg‘e 2880

gaaaat gctg agtatgacac ttttcttctt %cat gcatgt cagctacata aacagttttg 2940
t acaat Saaa agtnoAcIdafggeneqes cogagxin 41 exsrace)iuias doopaeziersgretiaveddge be dtyetved 3oibe
cattgcat gt aatgtagacc tagtccatca gatcatgtgt tctggagagt gttctttatt 3060
caat aaagt t cornesdint doakihg atoaesa (BdotS&a8, £2d/0Biol BA0(S2118391,30898)x 2tizse phantfeuta? 13>
Hono sapi ens <400> 13 atgggcgact ggagctttct gggaagactc ttagaaaatg

cacaggagca pggtideswergtad cﬁﬁgne’dttﬁ ®gq2a0 redidh@d tdrga BoG@L@plidek ikchile€ hinGoHeRs
tcttggtgct gggggccgeg 12
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
15  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
20 LLIQWYIGFSL(SEQ ID NO:33) E2
SLSAVYTCKRDPCPHQ(SEQ ID NO:34) E2
VDCFLSRPTEKT (SEQ ID NO:35) E2
SRPTEKTIFII (SEQ ID NO:36) B2 & M4
LGTAVESAWGDEQ (SEQ IDNO:37)  M1&El
25 QSAFRCNTQQPG (SEQIDNO:38)  El

QQPGCENVCYDK(SEQ ID NO:39) El
VCYDKSFPISHVR (SEQ ID NO:40) El

30
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gcggaggacg t gt ggggcga tgagcagtca gacttcacct gcaacaccca gcagccgggc 180
t gcgagaacGyhGheFhapga cagggecttc cccatctccc acatccgett C¥%9ﬂ§9ﬁﬁgm§é8
gtg

cagatcatct tcgtgtccac gcccaccctc atctacctgg gccacgtgcet gcacatc

cgcat ggaag agaagaagaa_agaga aggaggagc aagag agagagcccc 360

agccccaagg agccaccgcaEﬁgﬂgggggggcggggéSgﬁﬁﬁcZ@é@@@ﬂ%@gE%g. gt gcgc 420

at ggccgggg cgcetgetgeg gacctacgtc ttcaacatca tcttcaagac gctgttcgag 480,

gt gggcttca t cgcéyygdenctignal dests werg ceuieg Qut vRg w@éaaaﬁaeee 8@98@@& foweg ¢l
t gcgaccgct ggccctgecc caacacggtg gactgcttca tctccaggcec ca;ggagaag 600

accat ct t ca blackasetof dxe (Ig@tfggléégMg ugteke gngdlgtm spinal gerdgdicess apd 61 peavgntdwt
gagat ct acc acctgggctg gaagaagct c aagcagggcg tgaccagccg cctcggeccg 720

gacgcct ccg oadpyracio cpint] god)seporgtuded cnaexdnd3 cpeifgpcantismse age postttvggron®d).
ccgcccgecg ttgeccatcgg gttcccaccce tactatgcgc acaccgctgec gcccctggga 840

caggcccgcy AIRghogs ahal wae Sauasies B DamaCeRByCPasEIRRt t caaact gcta 900
gccct gaccg aggcgcgcgg aaagggccag tccgccaagce tctacaacgg ccaccaccac 960

ctgctgatga Bi&&éggd;lgﬁg (EhERISRAGW) @ggﬂ&w&ﬁgi@@memc&wggcgct ¢ 1020

aaggcttacc cggc cacgcctgca ccccagcc ccgtcggcag cagctccccg 1080

ccact cgege aCgaEQc‘iFeg%ﬂc%9599&%19w9t%9§o%§b3%g§a61§c 898199 pERHRIGRAG c%l%g%

agt ct ggagg ggagcgccct ggcagggacc cccga aggdgcaggc cgt gaccacc

3700 2000, EARIBHBLHEID B8] B 208 CLGRDBEGLEAS oA U ae i dotaloy ©

Page

gaggacttgg ccatctag 1308, <210> 14, <211> 1601 <212> DNA <213> Hono sapi ens
<400> 14 cthecgdreesdiulas gedivprmakestivis possitiylp dweele £ dregrressnecatfpsn ariyatipdcggg
60 agccatgggt gactggggct tcctggagaa gttgctggac caggtccgag agcactcgac 120

cgt ggt gd§gt hamighennelygcTheydyeywilbeppeet irc thectytaplasmceft estls oehiche are rypreetingl g@En
ggccggcgag tcagtgtggg gtgacgagca gtcagatttc gagtgtaaca cggcccagcc 240
aggct gcacc chamgkct gct at gaccaggc cttccccatc tcccacatcc gctactgggt 300
gctgcagttc ctcttcgtca gcacacccac cctggtctac ctgggccatg tcatttacct 360

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% DMSQO

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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gt ct cggcga gaagagcggc tggcgcagaa ggagggggag ctgcgggcac tgccggccaa 420

ggacccacagygt g cgctggccgg catagagctt cagatggcca a 80
ggcagaaga?wggggg%g gc gcattccgcg agcactgatg ggcacctatg tggﬁﬁhéﬁg®m§@0

T
c?ccct gg?g Py tagg ff% tvﬁ tfog B@?L@??t@‘ ﬁ’@?dtéﬂ‘g‘?é[g‘g t 8%8 5“ Tiggsd

gat gagggca cggcaaggcc aagacgcacc cccgacccag ggcacctcct cagaccctta 840

cacggaccag tyige cint ¥B8c withe diree dogher gt deigeg gweshes cande dhe  shiees aftpdc it oo
cacctacaat gggctctcat ccagtgagca gaactgggcc aacctgacca cagaggagag 960

gct ggcgt ct parfaggdeltyde.c t ey tweare theg gaovedacing « tticadaatD ger semamgcconfdzd
cccaagtcgt cccagcagct ctgcttctaa gaagcagtat gtatagaggc ctgtggctta 1080
t gt caccGaa mmiaHaePe ol Bsesé grapadt intd glsta@ast g ggat gccccc tgccccctcec 1140
t ggaaggct c tgcagagatg actgggct gg ggaagcagat gcttgctggc catggagcct 1200

cattgcaagt tgtt Qkdleah&HACindRa88iaGHldne ultBd sG&s 240N ChiansIoa! gel 4R
cctctccaga tgtgetttge ctgagcacag acagtcagca t ggaat gct ¢ ttggccaagg 132

gt act 9999c¢ f6LE AASE fhd b Egﬁl%é’r% ng&k fh ALGERAPAREs RAGH aéxggak%.zlixg

aacctcaccc tatggaacag caggt tC ctcaaaccct ctcct

gaaaaggcgg att a c. it ccgga, 150
Uit ggcoot g FRd %3%8@@8“%@@ SR b 3atak SARIROST G ep B BT Rer 308
caagcttctg aaat aaacag acéﬂg%}ca caaaagaaaa a 1601 <210> 15 <211> 2574
<212> DNA <beiell mﬂﬂﬁﬁq§gﬁ? haxe pverleppingsequeRssidy t gggcagtt g gagaagaagc
agccagagt g tgaagaagcc cacggaagga 60 aagtccaggg aggaggaaaa gaagcagaag
ttttggcktc tgttccctgwgggezgﬁg(&mmy%g@@ggu ggagcttcct gggaaatttc
ct ggaggaag tacacaagca ctcgaccgtg 180 gtaggcaagg tctggctcac tgtcctcttc
atattccgta tgctcgt gcSRPEKEFA(SEQIDINO:86)t gagt ctt cct gggggga t gagcaggct
gatttccggt gtgatacgat tcagcctggc 300 tgccagaatg tctgctacga ccaggctttc

cccatctccc acat Tageval ofidge gftaled far R8s trenp@atitbthe beptides KdvEgBEQIENOSIRIY
gt gt acat gg gccacgccat gcacactgtg 420

(FEVAFLLIQWI (SEQ ID NO:32), LLIQWYIGFSL(SEQ DD  NO:33),

SLSAVYTCKRDPCPHQ (SEQ ID NO:34)) a-nd SEQ ID NOS:37-40 (LGTAVESAWGDEQ
15 (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
20  ofthe 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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cgcat gcagg agaagcgcaa gctacgggag gccgagaggg ccaaagaggt ccggggcetct 480

ggct ctt acgyad), t ggcagagaag gcagaactgt cctgctggga ggaa aat 540
ggaaggattg ccc cggggg cactctgctc aacacctatg tgtgcagcat cg¥ﬁggg%6@0@6b

AR T g e A LN R e

. ] 78
ctt agoct oo CHERELL WEkBARHise DTEntaatPaa pbls VF PRk BIGe
ccgcggcagc acatggctaa gtgccagctt tctggcccct ctgtgggcat agtccagagc 900
t gcacaccac abbé@%g@me@emamtbawg@mé-t B y@@gg@@éch@gg gddidiens! eanfrot 960

aatcccttca gcaataatat ggcctcccaa caaaacacag acaacctggt caccgagcaa 1020

gt acgaggt ¢ aggabmagkog spisdlgyod) seamgyts twara plcedaigpepagft tveells gf @ 24geell pla 8o
cct gaggt gc ccaat ggagt ctcaccaggt caccgccttc cccatggcta tcatagtgac 1140

aagcgacgt c HBS3gt BRo@EmERg seCiidtoghademin af thetvialceint £ shg! glog € Sapekdid)
tcctttatgg gaggat cagg accaggtggg aacaaaggag gct cagagaa gaaagacgtg 1260

tccctt ct ga The HIRSGdstrerh &l 368 JAEmBLGRAAHblided @RI €6hdehiGatREF SdiEIRYhe %8

ctcaatgacg ttgctcatta attctagaaa ctataaccag ggctctggga tagtaagaga 13

4 VIO 2006/ Jpgg‘tf’d%“fof EHE{HB BedQY %géicﬁggﬂsga’%ﬁé‘ﬁﬁteg ek fr%ﬁ‘l?atted%?%th%ﬁx%

t
th.
ccccaccctc ‘tacccagta acgaadcctt cagattact catgaaacag ggtaga’ggaa

aagaagggaa at ggca t ggcct 5Q aa tag.c aggogat aat gact.c
etet ot aca MARCRPORgL G it Aok, Hoq 365 BAGTF SRt Gach of Sor a0 A ber 1 BaLetlg
atcaccctcc ctcctccaag gaagagctca 1620 aagttcccag, ccaat agaca gcat gaatca
aggaact t gc PAPtOSRRIIRg @orgﬁmegﬁaﬁ%n alpye withyhmage & tusgd @t@&a@%atb% tog%@@agééwa
gt ggt gagat ggccttgggt tgcccttggc 1740 ttctcctcecc tctactcagc cttaaaaagg
gct t ct tl§ga caxst segmens egmpargé mithatg@ areg @f swelling efathatcyt ends of Hreategmends divetlge
aaat gcccca ccttggtgat gttgcaacct 1860 ttccttctgc tagggtgtac acctagcctg

t gcaggt gt c (egleme) wast aaloy s adturedOi2éh — gtigine aseaatividat oyt eriginpd amea) togyitegiéc
aacatctgtc accctgcagc tcctttacag 1980 ttcaatccaa tgatagaaac catcccttcc

ctttctccct svagiah Mihga fEteassaRis o204fnce 6ot §8A0E Cdefihie CAisical Sigaifiodnce,a
agaagctgtt gtcccctctc gaaccctgac 2100 cagatcatca gccactgagg ccagt ggaat

ttccccaggc vg;;ht&ggﬁmfg@gggmg@at%m@i attgtacctc tcagattccc cttgtggaaa
aaaaaattct gctgtgaaga tgaaaataaa 2220 aat ggagaga aaacactgga aaactatttt

ccecetectat ttacRbGht el dliFAT8E %regtgg Qord segments swelled the most (33%) with all control

15 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 SRPTEKTIFI (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

20  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 SRPTEKTIFI (SEQ ID

NO:36) for blocking of ocedema in spinal cord segments was carried out using the same

25 protocol. In this case a dose response was determined with final concentration of peptides
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caacttagtg ccaagaggag gtgtgatgac agctatggag gcccccagat ctctctctcc 2340
t ggaggct tt a aggaaat agt agggaaatct ccagctctct t 00
Ao $27BERE oS0

tttatttaaa gagcgcagag attcctatgt ctccctagtg cccctaatga ga

t gggggct gt a t t.g tattcact 520
otalaly BNGCTE ST L IRt T o,
< > < > < > no. i,ens . < > at ga a qc ac
ogcot got a GBI oA B HERTe JARTORGRY EBYF 6 Qe anHiIng e o
tctgattgtc ttccg atcg.tccttacaé;c t gt aggagga 120 gaatccatct attacgatga
gcaaagcaaa cempagdhioguedia elena (rral 80y c dgdeidde rage S0gnigepmalar svasgomawbai tese
gtttgcacct ctctcccatg tacgcttctg ggtgttccag 240 atcatcctgg tggcaactcc
ct ct gt gat geffentive pgegpdat epegimetteca caagattgcc 300 aaaat ggagc acggt gaagc
agacaagaag gcagctcgga gcaagcccta tgcaatgcgc 360 tggaaacaac accgggctct

ggaagaadcg gagygmgfiamiistchsmacd agaydicshontd ddgced26trodytis 3 (GTAB &xp1@Gig) irnha
aagt gat aag gaaaat aaag agcagagcca acccaaacct 480 aagcatgatg gccgacgacg

gat t cgggaa peide SRPTER THIREEY Ob XN0:94)Gfch@d 3gmAt afler 94 h8ES ARIRARLC C&%aﬁﬂ 5
t gaggt gggt tttctgatag ggcagtattt tctgtatggc 600 ttccaagtcc acccgtitta

t gt gt gcage ,AABMbaF Ghl nPsCatcAlsR &%Hﬁ@cﬁlg%%a@rﬁrt biiselaRhfdh RGL RS

aaagaccatc ttccttctga taatgtatgg 'tgttacaggc cctct tgcttaacat

ttgggagatg,.cttcattta t{.t gggac cattcgagag 780 .tcactaaaca gtaaaagg

gganct { gag "GRERL dio PO Bt irarn Yot iy dhetehign i JBS SRt R Reger AL
ccctggctat aacattgctg tcagaccaga, tcaaatccag 900, tacaccgaac tgtccaatgce
t aagat cgcc reamsnty détﬂ&bﬁﬁe@@dad% glipd %ga@ar%@dw FElRB febrk) P erRs
t gaggagaac ctcccagctg acctggaggc tctgcagcgg 1020 gagatcagga tggctcagga
acgcttggat Oﬁlﬁb@@algﬁr@@fég@k@e@aégﬁgdU%@g:hlmag)d'filds@- aaccct catg gtccccggga
gaagaaggcc aaagtggggt ccaaagctgg gtccaacaaa 1140 agcactgcca gtagcaaatc
aggggat ggg aaga@ut expgrimettgbaetindicatedtiB 3 dose2dfO>nmal/kgdidir weidbLfor ¢2 p2rinablIA

sheep experiment (average 25 g at this fetal age) of the selected peptidomimetic (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

15 of about 5 pmol/kg brain, 50 pmol/kg and 250 pmol/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 uM.

20 ImageJ 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
S micromolar peptide 5 300
50 micromolar peptide 5 950
250 micromolar peptide 5 1000
500 micromolar peptide 5 750
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<213> Honp sapi ens <400> 17 agcgccaaga gagaaagagc acatatttct ccgtgggaca
ctcctt gt atywhogbopgiga 60 gaaatgggcg actggagttt cctgggga

aggt gaat ga gcactccé%c 120 gtcatcggca gagtctggct caccgtggﬁ?ﬂ??@éggﬁggc
ggatcctcat ccttggcacg 180 gccgcagagt tcgtgtgggg ggatgagcaa tccgacttcg

t gt gcaacac ccagcagcct 240 ggctgcgaga acgtctgcta cgacgaggcc tttcccatct

cccacattcg cctc 300 agatca.tcttcgtctc caccccglce ctgatgtac
t ggggcacgc ggt gh‘g@gég;‘%ﬂé Of%ﬁggg‘ildb IHRTS FAEY & SR &8@3@9@0‘5%&%&&&8@%
t gggccagca ggcggggact 420 aacggcggcc cggaccaggg cagcgtcaag aagagcagcg
gcagcaaagg «atpherjdnbavedygh tIQVégg(ch‘gb@P BE A tinflpsaaiefy desonsecandcarepiel
acatcatctt caagaccctc 540 tttgaagtgg gcttcatcgt gggccactac ttcctgtacg
ggt t ccggat hystangier effeqy tBOO thet tagateg csegments) c g tiggercpeptide comcantratigph gig) ity most
gcttcgtgtc ccggcccacg 660 Page 5 WO 2006/ 134494 PCT/ 1B2006/ 001961
gagaaaacca dffettiveat iiitingtateeitesis.g t ct gt ggcct ctgtgtccct attcctcaac 720
gt gat ggagt tgagccacct gggcctgaag gggat ccggt ctgccttgaa gaggcctgta 780

gagcagcccce t gg9aeaedd micedlidbafaohfs fdvesl@lho GifRich&S e GHGS hESpbeAlis
cagaaagcca agggctatca gcttctagaa gaagagaaaa tcgtttccca ctatttcccc 900

tt : . ) .
L S2CC 5200 L4007 AN SESELAF I SORBRRE i AR5 0

e AR I R 5 o
00t gasanny BRRMEREIN VAR HoAEo b OB COTNREN SERGGtMOTETIE SET HAEa g BrOES
acaccttcac tctgtccaga gctgacaaca gatgatgcca gacccct gag ca%gct aagc 1320
aaagccalfca gcclfSHAEME A BHAEYHFORM BRARACHVIGY IN AGERINATAY SHERP b 966

<212> DNA <213> Honp sapi ens <400> 18 atgggggaat ggaccatctt ggagaggctg
ct agaagccg cggt dragdamggeaeswdtme frofGerebral 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
15  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
20  healthy cells. Earlier studies showed that in vive topical application of gap junction protein
connexin 43 specific antisense oligodeoxynucleotides can restrict the spread of injury and
secondary inflammation following trauma. See W(02000/44409 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

25  perinatal ischaemia. The data indicate that connexin specific mimetic peptides provide a
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at gat cggaa ggatcctgtt gactgtggtg gtgatcttcc ggatcctcat tgtggccatt 120

gt gggggagaypagsdizamga t gat gagcag accatgtttg tgtgcaacac cgbgﬁﬁ%%mgéo
ggct gt aacc aggcctgcta tgaccgggec ttccccatct cccacatacg ttactgggtc 240

tt ccagat canbARbSGhie SotbRaf ﬁﬁﬁ?gﬁcaﬁﬂﬁ taladd SeBorddaRChutmgs tn 1hetighANTaYerdiRfi

t ccgccaagc agcgagaacg ccgctacfct acagtcttcc tagccctgga cagagacccc 360

cctgagtcc abntaﬂg&%l%%gg % 8@ a? ?’S‘fqgnigﬁ? ggag%%%o%@%ﬂﬂﬁ P8ndl Q%@l@?ﬁ&ﬁelﬁégn

gaagat aaga agtt gcaaa tgc tgcagaacac agagaacacc

agt aaggaga,cagaggccaga ttqgtttagag gttaaggaqgc tgagt ccaca,.cccat cagat 540
o acguact g IEARATRER diel ke IR HetRES IRl R TR R kaaT peIR b
atccaagtgg t ttcggaaa t%;:cgtg ja attgggttcc tggttggcca atattttctc 660
t at ggcttta“@)‘%@?lé EAGEEge (Etgafeg‘)g t gt aaccgct acccctgcat caaggaggtg 720

gaatgttatg tgtcccggcc aactgagaag actgtctttc tagtgttcat gtttgctgta 780
agt ggcafct gt gt AdtaeneySuslotk gewsticighsheer a4 ¢nsaé@p@g§h@@/egtgb'gaggz4cdm®f
aagct ggct g tgcgaggggce tcaggccaag agaaagtcaa tctatgagat tcgtaacaag 900
gacct gccaa geprtion &8 Htermyunizngdnetal gupesigmcts deagbetdspwdaredh deigid (Gertitsa6al,
gtgtga 966 <210> 19 <211> 1901 <212> DNA <213> Honp sapi ens <400> 19

cagggagt t g Peg@igh tRes 33Q3):341-6f @00DE GAgE 6t DY BerrossiaB2 99383 B8IK I(PI9DY;0G M et
aacaaacaaa caaacaaaga aaaaacccca cagctatcta gggaaaaagt aaagcaacca 120

gcat at agaa gt pagah Mdoa¥b e dakdd il(&)@@%@o’a‘,g@bofﬁ Bohd LAY JAARL BBLHGI2)LBAR-
cccttcagaa tggaagaatt tatctgcctc ttatttgatg t'ggat cagag ctaagatggc 240

coact coace PPt Bodind oh bk Dt EE (DAPRRRE- AH4 0900 uBS of " Phtn die
agaacadbca B0tk AR R Eacelig < §hcLiaal bt il bd HLMERNE 208D

atactgggtt ctgcaggtga tatttgtgtc ttcaccatcc ctggtctaca tgggecatge 540
attgtaccga mﬁfg‘ag’g@t@cmﬂl@@gg@%é yiegyanthdgh cathgigea F&G clegiradsa paginflaiable

agaact ggag gaggt agagt ttgaaatgcc tagggatcgg aggagattgg agcaagagct 660
tt gt cagct g ogdyhrasmaynyba fetel taatd arterp(fomo chdt, d 9%y Rygléame et 8lg 2084) graictal/RBG
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.,
15 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).

After 5 days recovery, fetal cerebral hypoperfusion was induced by a 30 minute period
20  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

25 ° CSF alone) over one hour, followed by a further 1ml per day perfused into the brain for 72

119



ttatgtgata cacattttca ctcgctctgt ggttgaagtt ggattcatga ttggacagta 780
ccttttatat t tagagccgct atttaagtgc catggccacc cqt a 840
wEBER FeniegRigth

t at aat cgac tgt Ct caagaccaac agaaaagaca atattcctat t

at ct at agcc h@&&ﬁt&%ﬁ@?hﬁ&& {6 LRRALE Al daORfrafhbld GRALS: 6&8%&%%[)%@%

aaagat t aaa agagggct ggggaaaat a caagtt gaag aaggaacata atgaattcca

t gcaaacaag a aaa agee atacca f caa attcac a 108

gcgact oot QEleniopgmal AP dseE el PaCRARTS BhSheRn R EhhiREbER s
gtaccctagt ttaaattcat cttctgtatt ccagccaaat cctgacaatc atagtgtaaa 1200
t gat gagaaaa?ad‘f’f'é&tttgg at gaacagga aactgtactt tctaatgaga tttccacact 1260
tagtactagt tgtaqtcatt ttcaacacat cagttcaaac aataacaaag, acactcataa 1320
6 WD 2006/ 134498heremulisgFimey HOshew thai gerky infepipn %ih@aﬂgldﬁéﬁ%”@@ﬁ secerdary,

gt t aat ggaa aaaagagaaa ctgaaggcaa 1380 agacagcaaa aggaactact actctagagg
t caccgt tct delnyedseigyegetiviyandtyotaxit 4dd¥mat ggagagaac aacat gaggc agt cacccca
aacagttttc tccttgccag ctaactgcga 1500 ttggaaaccg cggtggctta gagctacatg
gggttcctct acaghasahgargathasc dag dethbisfrate ghatac pemidbmanaggpraric thar eadgegothe a
gt t cagaaag ggcacagtca gaacccttcc 1620 tccttcacaa ggagattctc aatcacttga

catt ccaaac eedcmiigaiém4ih Ldf0&BAGEN UBBRemiBlahBdls Chi suprHers CRssdbryt Salemadaac
ctgtaataat cctgtttgtc ctccaaatca 1740 cgtagtgtcc ctaacgaaca atctcattgg

taggcgggtt i%ﬁﬂﬁﬁgﬁ‘%llév&ig%‘gﬁa‘irﬁs%a%@gao In 33d9tHY tfétal%@%ﬂ WedBtnd abi ahrdAt
att at cagag aagtagccta gtgytcgtgg 0" ggcacagaaa aaat agatag gggcagct ct

Page

22087CC20° 38 i 60 Db PR B RIS AR

0

ggcaaggt gt ctcacggt .gctggtggtec ttccgcatcg tgcetgacggce, tgt ¢ggc. 120
gaggccgltoct "‘g %%‘8%&8%{ IBRag c‘é(]é‘ge ‘int‘cca"c‘t“g{jl?g 05%501&858‘3%1‘"686 gg’g“é‘%%cthﬁ?@“
gacaacgtct gctatgacgc, cttcgcgccc ctgtcgcacqg tgcgettctg ggtcttccag 240
at t gt ggt ca fetes Femd§oeinaafiey trperdisipnt shewedysjgruiticant gitanyetipspf seqpodary seieursomd
cgtgcgtct g agcaggagcg gcgccgecgec ctccgeccgec gccecggggec acgccgegeg 360
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
15 FrROM 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
20 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

25  treatment for chronic wounds is possible — such wounds in humans retain high connexin 43
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ccccgagcegce EFCEQCCQCS cccgcacgcec ggctggectg agcccgccga cctgggcgag jgg
gaggagcccla,hdhiS9fGt 999cgaggag gaggaggagg aggagacggg g a
99?9009909 aggaagcgga ggaggcaggc gcggaggagg cgtgcactaa g%gggﬁ%gﬂﬁngﬁo
gct gacggca C . C cac €

at ccageggg R it g?%g'?tgcedgf it ?t ? o ?dg?%gg”gg%g???fﬁé 0 gggo
gaggt ggcc g9t ggg..ccagt acc C ac cga cg_a C

ccct gcagec %@ggg c ?‘8’“&% 3@%@5?@3& a&éf’f? 3’@?0‘% E%feg 19(8%’3 8‘3’(: @@’tg afﬂpﬁ%?ath%g‘e
aagacggtct tcctgctggt tatgtacgtg gtcagctgcc tgtgcctgcect gctcaacctc 840
t gt gagat gg Bt dgivet tig purvanony el fuhg bemichnglc Ry SieR Je dhe geeelonell
cceceeggect ccgeceeccge cceccgegecg cggeccccge ccetgegectt ccctgeggeg 960
gccget gget allgyimgvepselaegrewibgact ac agcct ggt gg t gcgggecgge cgagegeget 1020
cgggcgcat g accagaacct ggcaaacctg gccctgcagg cgctgcgcga cggggcagcg 1080

gct ggggacc gcgabatipgtyaPatiagt WasgcZ0ydar old intadg CHe fiest ptegamtrglowidt dkading Gams laliéf
ccccccagag caggcgceccc cgegtcccgg acgggcagtg ctacctctge gggcactgtc 1200

ggggagcagg ege U wipAbuldiag sitC4 oot IaMGATHPG R 0R AR HoBYEdndB e Mitali 12 6
gagaagggca gtgccagcag cagggacggg aagaccaccg tgtggatctg a 1311 <210> 21

<211> 1588 . & < | 0 Ame99
cagcagcagc e?:'?igzg%? g‘f ggc hag%lgggggg% tﬁgiggtt gltr%tzlanaetﬁ 6Bgﬁ%§gg%ag§§% q’%ﬁ&%ﬁg’gi’?g’g

99t 1 9t a2 kiRl S AL ICAIARRR. SAIEANEcae Ellgpal L 9g codagtatag

ctctcggtca catct agaat ca ‘gcaga gagt gt gt gg
ggt gat gaga aatcttc atctgcaac acacfcca 240 ~ctqggctgcaa cagcgttt

tat gaccaat tctt i’E’é‘ﬁ ;l{'eagT T g)taa?‘ﬁ g put a‘it33§° "FFerroRe g?"@&a@%‘”@é‘%é@@ég ?0 @
tccaccccag ctctcctcgt ggccatgcac gtggctcacc 360 agcaacacat agagaagaaa

at gct addgc Predgisgrfgrcstate Glgtpidicens, Eosyeerantpdpteam chigrmphpnisab Plya gt yitemig
gt ccacatct cagggacact gtggtggacc tatgtcatca 480 gcgtggtgtt ccggetgttg
tttgaggccg G end g@xwalutegﬂ‘bt pretrisonetvps tdeliverad 1946y fort fergtcfivet days, aiengwhigle thy
ct ggt caagt gcgacgtcta cccctgecccc aacacagtgg 600 actgcttcgt gtcccgeccc
accgagaaaa dospvastredised odgbuitinosper dayagct gcct 660 ctggcatctg catcatcctc
aat gt ggccg aggtggtgta cctcatcatc cgggcctgtg 720
On day four an amniotic membrane was stitched over the cornea.
Connexin 43 Antisense Treatment (DAY ZERO): At day eight post-injury the patient
15  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,
20  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

25 immediately to a soft jelly-like substance.
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cccgccgage ccagcgecge tccaatccac cttcccgcaa gggetcggge ttcggecacc 780

gcct ct cacoyh39eiReAAY cagaat gaga tcaacaagct gctgagtgag C§@Qﬁhgﬂ&%m§@0
ccct gaaaga catact gcgc cgcagccctg gcaccggggce tgggcet ggect gaaaagagcg 900

t gct . .96
gccct g9acg agociet G otBaeapge BOAPACaRE, neRkee ot bt Rt s oty

act cgat caa_aacettcctt ct tac ftcecttcct. ccc CGt cttttgag. 1080
i e A LIS
£ C cc ccC caccc CC
tcttecct ct (EETHRGSIRE d@ég% Eﬁtﬁlatfi%%%gbb%’; %{‘&ﬁgﬁt’%ﬁﬁé@%ﬁ%@&a&%{g‘%@dt
ctccaattat gaaactaatc ttaaccctgt 1260 gctgtcagat accctgtttc tggagtcaca
t cagt gagga d5pg &yt tiues ceeloprgadoc 1320 agagggcagg ggt get gt gg acat gt gggt
ggagaaggga gggtggccag cact agtaaa 1380 ggaggaatag tgcttgctgg ccacaaggaa
aaggaggagg t gt cCouyyin 4fagyireget Bredadd (DgagalEyayihiadddpyoagiiowiag gorngxjag
caggggttgg tcaaggccac ctctgcctct 1500 agtccccaag gcctctctct gcctgaaatg
ttacacatt a 4danaggsd fréatthat Agcaeand bbehe absatnliogaictndrarad adlaanatiagomd 1588
<210> 22 <211> 2263 <212> DNA <213> Honp sapi ens <400> 22 cggagcccct

CggCygCgcCC tROGHAARGDRCEHEEVHS bAGDin WEOFIALS AThSHABRIFAE Gl 16QscubRIRLFBIL BRI
cgccgagacc cccgccccgg ccccgccgeg cttcctcccg acgcagagca 120 aaccgcccag

agt agaagat : C . tcet gg
caagoat Loy g e R O AR Y PR OR TP ER5 B badR S

t ggct gcaaa a t t C aggccgactt tgtctgcaac 300 accctgcagc
caggct gcaa%&é@l&ug%oggzrg%{nggtgt acttccccat ctcccacatc 360 cggctatggg
ccctgcagcet gatcttcgt ccacgcca agt.. ggccat gcac, 420 t ggcct acc
ggagacat’ga gaagg%‘geég‘ &éﬁfﬂ%ﬁ%@f%@5‘3@%3‘3’1&34@3@9@@3*%%“63? 33&@@%&5&
t cgaggagat caaaacccag aaggtccgca tcgaaggctc cctgtggtgg 540 acctacacaa
gcagcat ct t teptmeayifgratiant dad eqpbizedctegmprove aThe eyecyescquiet, bodimbabblgedapply

acgacggctt ctccatgcag cggct ggtga agtgcaacgc ctggccttgt 660
was excellent, and the epithelium was growing back around 360 degrees. On one side there

appeared to be a small area of lamellapodial crawling, but on the remainder of the
circumference of the cornea there was nice even inward growth.

15 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 émniotic membrane). The limbal region remained well vascularized with full
blood flow.

20 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.

25
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cccaacactg tggactgctt tgtgtcccgg cccacggaga agactgtctt cacagtgttc 720

at gat t gcagwh%obd/39@at ttgcatcctg ctgaatgtca ctgaattgtg t
attagatatt gttctgggaa gtcaaaaaag ccagtttaac gcattgccca gi"%rilﬁ*g@g@“‘é%

t aagaaat ag@?ﬁ%ﬂ&@&r g?t gagg caacccgtgc tcagctgtca aggctcagtc 900
gccagcattt cccaacacaa gg%t ctgac cttaaatgca accatttgaa acccctgtag 960

gcct caggt g aaaci ccaga tgccacaatqg g cLact cccct C caaaacaa 1020
200cctant i ot at BOREDr BRCRTE ey PAOR ARkt & SRR CIE IR SRR e bt
aggctgttag Ltat tgtaaggtac t{ifcatatt{t taaacaga tatcggcat 114
ttgtttettt "%?eg?ﬁ’a‘btlg‘g%a%?g%g&%{’ésathaégegé‘&tpiycto g“c%ﬁ‘ﬁgﬁg’% @‘iﬁ%{‘gg‘é“a‘dbegﬁ%
tttgggtgtc ctcctggggt tctttttgecc aactttcccc acgttaaagg tgaacattgg 1260
ttctttcatt besgéondlpglosalify or actiglogy. %ﬁtﬁwé@Ndéﬁéﬂg%é@?fﬁ%@ dsegieg efedtiag nee
aactctgtta cactttttgg aagtgaaaac tttgtagtat gataggttat tttgatgtaa 1380
agat gt t ét g segateatsqaivt & lamingtctibwexwhilethe dpmgite iggroe cadasterigrtIQdt @RIQNA Rubdo
aatggtatgt cattcgctac tatgatttaa tttgaaatat ggtcttttgg ttatgaatac 1500

t t t gcagcac eagls SgagaotOskiinblak) §0:1526, 2005 ICollipnorn kel § Dphtibhaltandal:16630
ttgtagcctc aat cgagtga gacagactag aagttcctag tgatggctta tgatagcaaa 1620

tggcct cat g 15paamioa)! PIRIH Eis%hh&f%@ér%ﬂgﬁlﬁ@ba&@&ﬁ@tbeﬁg@&gb?ﬁ%cti’oﬁ%@
ccaactacta cctgtaatga caggcctgtc caacacatct cccttttcca tgactgtggt 1740

agccagcat ¢ - t :
Rccat it aat Hogeasaal fofbaBl bk 398 MRS EaChionIATD plhl (i SERIARED o et
agatttggaa agactggact. ctaagttctg,ttqgatta at cttt acttcaa 192
Ba0ttT ottt "R R oo el prapies Tagnd pRCRRbeed 4060 dClt a0
t gt gaaaaga agaagct ggtttaggat aaatatt atctfata ggaagattga 2040
acct gaatat 0? &6’63{"(&?% ‘@Ff%%“ ?@g”?ﬁt‘@c@agg ﬁﬁg@?‘hé‘f glgo g"cg‘t"éj&h QarerHe
gtgagggtaa gtattttcct gttgtcaaga atagcattgt aaaagcattt tgtaataata 2160
aagaat agct ( tt@rathQNa\tange@tt@tea@ét(Né baged an acgjpleay. dirteritie Qb tinelweys @ped
t aaaacatta aaatataatc tctataataa aaaaaaaaaa aaa 2263 <210> 23 <211> 2220
<212> DNA 2 %A kighnasuslpiesults in <OBbotR3ocglasion of the tposteriqyapiliacy ertayy orhochodagt
gcceccttcecc getgtgggta caaggtctge 60
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
15  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
20 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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cccccacccc agctctccaa agcccaccgg cctccctgga ggccgaggtc gacggeccgt 120

cgcaccygygaypIeadBeakC ccaggggt gc cccacgcacg gt caaggtcc cq&gﬁﬁﬁﬁﬁﬁﬁégg
ggggaccggg ctgggccgga agcgggcagg gtact cgcgg caaact agcg t gggcgagtc

ctoattgcag t coURGCLALCAREHRORE SOkt K ARE Mhdne G IP UGS txta&@,csc%ﬁg&ie%gs’y Page

8 WD 2006/ 13449 tgatctcatt ggagccttcg gacagccca

cccat ggcca, ccgatgccce catttcacge 360 ct gagg “ggaggct cag ccac

ngoccat oo  SEBTBEE R dhiotG teion Aoty oo b BHGTE ehabe R0 daut Aot
tcctgectcce t cct cogege cgcgeggggt 480 gtgeccgecg tctgtgtgeca ccactgetga
gcccagctchﬁﬁﬁﬂﬁégﬁgb cctctgetgt 540 gggccccggg gacgcggggt caggecaccg
cgttggccag gccget gcag gt aggcacgg 600  cccccaccag gegecat gga ct ggaagaca
ct ccaggcec tac t%wg’ngg trgetmentagoB dON tingdydec a@raglsggh?qrb o geqgtieosteraidsg erdy
tccgtggtgt tcgtcttccg ggtgetggta 720 tacgtggtgg ctgcagageg cgt gt ggggg
gat gagcagaardiglpteddt tapepds @rgald &t alg SemB0rs iadpbtigbodegyddt §2-46,028020)y butt patierde

gacaactact tccccatctc caacatccgc 840 ctctgggccc tgcagctcat cttcgtcaca

t gcccct coctréagitvig thede deupls Gavapt geniiStratgiimiagt thpregagadBgathgdiesggcac
cgccagaaac acggggacca gtgcgccaag 960 ctgtacgaca acgcaggcaa gaagcacgga

ggcctgtggt ggagglpe Géticgﬁérﬁea&ﬁﬁ ta&rol%@t@@an@&lféoﬁ&ﬂ?&?teﬁ eRireRdofiex hRbldst C
ctctacctgc tgcacactct ctggcatggc 1080 ttcaatatgC cgcgcctggt gcagtgtgcec

aacgt ggcccc&g{egﬁc AatiR b, YRk ﬁ@g as%r%e?caﬁﬁt@ p%&ﬁﬂﬁ@f@@&v%&ggéggggg

atcttcacct "acttcatggt gggcgcctcc ctgca tcgtactcac catc

ctctgctacc,tcatctgcca gaggdt cct 2 aggcct.gc_acaaggacaa gcct.cgaggg
0ot t geagoceeRLpETe Hne Rye oy o HCRE Fer g AT PRS- AREUE LTS
gt ggaggct g gggaggt gga tccagaccca, 1380, ggcaataaca agctgcaggc tfcagcaccc
aacct ggécc ccatlgt‘é%it” c SRfHgReYy isthasnria g‘@fg@fé’@%‘gép é te@‘c}j‘égd’?"dﬁté%fgf‘ﬁ[&@a
catgcagggc ggtgtggcag gtggagaggt 1500 cctacagggg ctgagtgacc ccactctgag
tt cact aagt saEmeHeapleted indqytargangipic1sdre drgatedt With tcoprpxina db g epycidiacenjigyse g
tctagccggg tataggtaac ccacaggccc 1620 agtgccagcc ctcaaaggac atagactttg
aaacaagcgaokgademyhad titesalplivgedin 30880 12 HRlamgigggl or antrobgeligca ct gct agcag
ggcttcaacc aggaagggat caacccagga 1740 agggatgatc aggagaggct tccctgagga

cat aat gt gt TaRagRRpsdationgaagt gctc 1800 ccaagcagac acaacagcag cacagaggtc
t ggaggccac acaaaaagtg atgctcgccc 1860 tgggctagcc tcagcagacc taaggcatct

ctactccctc cagawgancsts 958239805 AakIRGtnatal (p21 to p25) were used. The wiener rats were
15  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

20  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

25  dissected optic nerves were transferred to the oxygen glucose deprived (OGD) solution and
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ct gcagt gga gaggaggt ct tccagcagca gcaggtctgg agggct gaga at gaacctga 1980
ct agaggt t GyhIeRABLAEC Cagaggt ccc ccaggtcatc acttggetca g5@?ﬁﬁﬂﬁ&&ng 40
tctttcccca aatcctactc cctcagcctc aggcagtggt gctcccatct tcctccccac 2100

aact gt 9°t SRS ASLARIF AIEGILIGR. SAEG5IIEHES GEAIMIBALA O0Rh 404005050

gct gat agaa cat cctcaag acag t'gaaat caat aaat ac aaaa
<210> 24 <211> 1243 , <212> DNA <213> no_sapi ens . <400> 24 cgaggct cc
aaggcct gag oéﬁ’ﬁf,sa?b :gh g a@‘é SERsedsgHy 2 P’tg&mg?d‘b‘fﬁ%’&@% copitiogs g’é g%'@%\‘ﬁ 8{:
cagccagcat ,gaactgggca tttctgcagg gcctgctgag tggcgtgaac 120 aagtactcca
cagt gct gagliBe&csd¥tedg ctgtctgtgg tgttcatctt tcgtgtgctg 180 gt gt acgt gg
t ggcagcgga ggaggt gt gg gacgat gagc agaaggactt tgtctgcaac 240 accaagcagc
ccggct gccc caacit gttgnhasatcgmgugneth@doﬂm aseft: After decubetiap ®00GDcgpduwions, g
ccctacagct catcctggtc acgtgcccct cactgcectcgt ggtcatgcac 360 gtggcectacc
gcgaggaacgoggagogs aag placdantt gsemigoang gpobragand dito agid 2611 plate aingtirang
acaacct gag caagaagcgg ggcggactgt ggtggacgta cttgctgagc 480 ctcatcttca
aggccgccgt 1guetgaiehgsal miedfint vith B2V ltpleaat D-gtdt @B Middine @ad raibiptica
tgccccgegt ggtggectge tccgtggage cttgeccccca cactgtggac 600 tgttacatct

cccggeccac@ed) 9928008 fisdhse GehtnRfi RB 08 PlurdRe (‘FaPzalggél @6543 9GicAb CUSAR
tcctgctcaa cctcagtgaa gtcttctacc tggtgggcaa gaggtgcatg /20 gadatcttcg

gccccaggca c 8
Dot of oo SEESTGEY ASBIAL SRMM.TH SRELATH: LARIARHL Kok ates ERPTGERALS
ccccagtgga tgcaggt t at gcat aac ct gcgggat c, agcagat a 900 t caacaggt
cocoeecacaCd BLan Ot d AR AT RS DR e blogRut dkt BEvle segment yEho a1ta
gggt ggt gag _gagggt ggct gt gggggct ¢ aggaagct cg cccaggggcc 1020 aat gt ag
gtt gggé@t aflopdineghe g%see-t 9 §?qc9@b’gae§'d§@‘g{°é aypy thegama gaony (1daof thfc?gg? g
gggattttgt atatggcaac agtatatgtc aaacctctta ttaaatatga 1140 ttttcccagt
aaaaaaaaaagdand awdinaawanapdiad trathe aemes acspertivelpabiwaaiturs plao0wera deapdesadia
adaaaaaaaaa aaaaaaaaaa aaaaaaaaaa aaa 1243 <210> 25 <211> 1299

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.

15 After culture, the nerves were rinsed for 15 minutes in 1x PBS (# BRI14,oxoid,
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

20  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

25  was assessed near the cut ends of the nerves and in the middle region of the nerves.
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<212> DNA <213> Honop sapi ens Page 9 WO 2006/ 134494 PCT/ | B2006/ 001961 <400>
25 at gaaatwo20égiSu49dét t gc t gagt cctat tgccggcetge tgggagcca@Ccyagzme/omde 60
aggagt agt ¢ act cagtagc agctgacgcg tgggtccacc atgaactgga gtatctttga 120
gggact cct g agt gigggtda shewagidast respoasageet fot aggegnsgeaad cont@f atged btlc nkBRs
ggtcttcatc ttccgcgtgc tggtgtacct ggtgacggcc gagcgtgtgt ggagtgatga 240
ccacaaggac ciliupdiiet @ RSurdAiICMIGRANBGEheERliftrnt FEaRAIAGho8€ pdréd s ﬁvé@:%,
gttcttccct gtgtcccatg tgcgectctg ggccctgcag cttatcctgg tgacatgccc 36

ctcactgct Caﬁﬁﬁgﬁrﬁ Y8 CelPGEHHIASESAY i bih i16AGPRYARAPHI IGENE FRGR) eﬂ’@gn
agcccat ggg gagdacagtg ggcgcctcta cct'gadcccc ggcaagaagc ggggtgggcet” 4

ct ggt ggaca,tat.gt.ct gca gcct tt_ caaggcgagc gt catcag.ccl.ttctcta.540
Latot L ocac e TUPEpERE B6E ORkPh s SARRTRIEEG: JHORIRi G shling. Sl
tccat gt gcc ,aat at agt actgcttcat ciccaagccc tcagagaaga acattttc 660
cctcette tgﬂﬁf]d)g’@&f‘g@g‘garc‘f W'&?‘bwgﬁgd’t‘ﬁ Fd’r%%’é‘&!’gg'c%f’gﬁ t%%&t%’&fnéfl ér Pogh
cct ggt gagc aagagat gcc acgagt gcct gﬁpagcaag aaagct caag ccatgtgcac 780
aggt cat cac weurdsde gbinal corhsiadies (uapetlighasha €8l deak ghbeth dke eut ead gurt tpsvasuhe
cctcatcttt ctgggctcag acagtcatcc tcctctctta ccagaccgcc cccgagacca 900
t gt gaagaaa mddievtthe gervg aggdepet gsing thpgatisegsp reatltgriadgver dgardcadt qpyats iDBGh
ggggaggctc tagcatctct cataggtgca acctgagagt gggggagcta agccat gagg 1020
t aggggcagg repivmg agadag derhdanagangr.ct ct gggagec cagttcctag tcctcaactc 1080
cagccacctg ccccagctcg acggcactgg gccagttccc cctctgetct gcagctcggt 1140

ttccttttct agaarige@a BeiBh SREARatGBRICHST Modvllis! GEREAY i PHGIAMHEE Sverlidht)
t cat agaaga acacacat gc gggcaccttc atcgtgtgtg gcccactgtc agaacttaat 1260

aaaagt gaac { 3 < <212>
o o105 FigaR 1 AGhopRARARTRARE RARAAGTRA o ns Flte ol afd citionin ol T ot

tttttaaacaﬁt%tp%&ﬁg%ts@oﬁﬁ 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

15  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:

20 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

25  more than sixty vessels in six separate sections obtained from two animals for each point.
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caggcgacat cctcactgac cgagcaaaga ttgacattcg tatcatcact gtgcaccatt 120

ggcttctaggwsgﬁ@ﬁﬁggﬁg gggt aggaga aggaggt ct g aaaccct cgc aggggggg&@né%g

tgccctcatt ctttgggtct gaaacactgg cagtcgttgg aaacaggact ¢

coageat oy gaacar SrCRenRhAGRERnEH PEH! P AR BbRRNICPRBRLAR cHlr
cag0at geanc AR gt B PR gA B et bR Gt G Beduagee Go6 ool Bueriaes

cgggat gcaa®
ccct ccaget cat. gt ggcctact 540

atfcttcgtc tccaccccag cgctgetggt ggccat
acaggcacgacgﬁgéé6WEdErEﬁﬂl@@&@bgnégﬁﬁﬁbﬁg%anﬁﬁdﬁﬁﬁ ngth iy EEBGYLsPEYHc
t agaggacat taaaaagcag aaggttcgga tagaggggtc gctgtggtgg acgtacacca 660
gcagcat ct t AStQRY dreated oplicnarveyasemainlgeletivalineongtanit throyghaut thedirstdloree dayy. 2ot
acaat gggta ccacctgccc tgggtgttga aatgtgggat tgacccctgc cccaaccttg 780
t t gact gbt t sttwing tcfall by apprarineatphy20% hp Dag b gA tsintike teaipotdl pateedg Btobterveg Bribe
cgtctgtgat ttgcatgctg cttaacgtgg cagagttgtg ctacctgctg ctgaaagtgt 900
gttt t aggagcaitobgagnba BCACRIesEhts araaryadscide a6t dnbhal sighiGeinaa agteDfhan

agagt aagca gaat gaaatg aatgagctga tttcagatag fggtcaaaat
gt tt cccaag afrlypapfiahld r&afaPedpaaa tgtagetgeg tcataaggag

t ct ccagaag
ctttcat aat
caacgt aat c
t gcagt cact
aaatttatat
aaaagat at t
ttttataatg
ccacaagt at
gtctgttggce
aatatatttt
aact cat ccg
agct cgtccc

gcaat accaa
aaat agacac
aaat at gt gg
ttgacaggtt
aactgttgtt
tttataggct
actggtcttc
ctaaatttgg
aaatttgtga
tactgctttc
tttgccaatc
cattgcttaa

cct gaaagtt ccttctgtag cctgaagagt
ttgagttaac tttt gg atacttgetce
tccatct ct g aaaacaagag actgcttgac
ccttttaagt ggactctctg acaaagtggg

gat o022 Attt ot ccan Aqat t at o
AN AL T LA UO [ALLLT T <

gcaat cacag
acttctgtct
tt gt aaat ga
cattcataca
aaaggagcat
tactttctga

t gdat gt t tNUmPorgf $eSmERIEPY Seeiamit t 1 a

Ftttattagg
| at aaagt at

cttjacct gga agaacangcg atgttapttt

agaattaca

aag gt CTRteCt T|0f aaggat t
act getigag—otogagas

t gaak¥’gt ggat gtédat t

ttttgcatt
tcattgcac
hggetttttt
cct caat aa

gcqtt Clap@ adaaaampaa aaaaapigaa

paaaaaaaaa

1020
1080
1140
1200
1260
1320
1380
1440
1500
1560
1620
1680
1740
1800

aaaaa 3805 <210> 27 <211>72094 <21Z2> DiA
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.
15 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
20

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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Page 10 WO 2006/ 134494 PCT/ |1 B2006/ 001961

<213> Hono sapi ens <400> 27

aaat gaaaga WOQaeeRgtya ggcgccggt c ccagccacct cccaaggtcc ct @grIB296/0@061

t ct gacaccc
ggggegt gt g
ggaggcacag
gt aggagggc
ctctgtacca
gt gggccaag
aaattgggtc
aagggcaccg
ct ccaaggtc
tcagggggig g
agaaggt aac C
ttcatactgg
agagaaggt c
ccccat cccce
gct cgct get
t cat gct gat
agcaagagga
gcgeccttccc
ccceggt get
aggcggcggc
gcgcccgesy
t gaccttcct
gcgccggt cc
ccgtcttcgt
agctgggeca ¢
accgt gcaca ¢
t cactt ggga
agacagagct

15

20

25

cagt cccggc cccagggt ga gtggggttgg gtggcggttt aggggcacca 120
gggackli gagntsaagblieioy, geigdifigagteles, cvdbagiragand gripyalpgument8and
gaggccaggg aggagggaga agcctggtgc cgcactccca ccacgctggg 240
mgigrials afetnced gamartivggd hareia agtindicating bf the devalk of slgt) @f tHogpeskd 29 in
gccccccacc ctgagaggag ttcactgcag taaaaat ggt gagagaaatg 360

e AAUBOVIgEh tHetifemtiae Gertdids) EPEAR sGEPRFREHES d6ARE0aRCHatdrld) is
tagcgtctcg ggttcgaggc tccactcttc ccacagcatc cttgacagct 480

rr888hddrSdratef by fFHARE 1 hE 9T AAHnt §&A9HIIE bR th&rRRstED reﬁf@lce
cttcctaaga at ct gggat ¢ t ggaggat cc cagggt cgaa cg gacg

ORCLERA0 1 AGAARL 9998 4 ﬁs&%ﬁgqts%g&%gyc CRbRicHL 664 fageg to
gctga gcg cctg CCCClcgg gcccerecc ggccc (ofof s

780
E@a@%@%@%@%ﬁﬁ@éﬂ@ el g Gl cRg s auk ergRaRrgem
t gactccccg ccccgegt cc ccagcgccat ggggg gtgg gcgttcctgg 900

g@hd\g@eﬁi @Jbéla@twgcsa@ml‘évge igles, b ey g eally pyailabln Hiprmaiion,
cttccgcatc ctggtgctgg ccacggtggg cggcgecgtg ttcgaggacg 1020

antc atlegr et ferenced omtagietsge deayorsntggcet g t cgccagacc tgetacgacc 1080
ggtctcccac taccgcttct ggctcttcca catcctgetg ctctcggege 1140

gt t caTlegbecificmbithods @d canpiihna deciind hgrigae rapessergaiye bfpreReed
gcagt gcgcc cccggactgc ccgaggccca gtgcgcgecg tgcgecctge 1260

eAbETAG RO d HE BRAPIBE al DR GBS asAGh BEBRS bibithe s&tpe 68 8 Gnvbriddh,
gggcggccag gcgctgctct acggcttccg cgtggccccg cacttcgecgt 1380

B Ldh ge?: §% CRCAGE CanidG il (ol QAHCLIYRSE RfifedaH2aga, r%‘hég
gctctt cgcggtgg ggct gct gt ¢ ggcgct gct ¢ agcgt agccg 15

SALEAA1ET LIRS %@%@%%ﬂg%@p%%%g%%agiﬁ SR PRE-ERY
A SiES &@yagmggga@g S BAROE SESERELE e 1

SegeP

varying substitutions and modifications may be made to the invention disclosed herein without
departing from the scope and spirit of the invention. The invention illustratively described
herein suitably may be practiced in the absence of any element or elements, or limitation or
limitations, which is not specifically disclosed herein as essential. Thus, for example, in each

instance herein, in embodiments or examples of the present invention, any of the terms

2 é

“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”, etc. 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

“ ” 11 b

claims. It is also that as used herein and in the appended claims, the singular forms an,

and “the” include plural reference unless the context clearly dictates otherwise. Under no
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gctctctccc cttccatgge acgtagtatg tgctcagtaa atatgtgttg gat gagaaac 1800

t gaaggt gt CwiFSRgeags@ caccactgcc atgcccgaac actatccatg Ctl‘ﬁﬁﬂﬁ&ﬁﬂ)o%go
caccatctct ctgatgacag ttctgtgtcc acaacccaga cccctccaca caaacccaga 0

t ggggct gt g Geehdtiold na§CRYY et BRlfrA8RAGR Rafiitéd 9 D IBHRC LBMmplasH
tgtgtgtcag aagatgttca agatcagcat catccgatgg aaat agcata tgagccatgt 2040

atgtagtttc : C C ag C < > 28
22115 %40" THUbehRR AN ReBh ARAAAIAR R BRCIREAC R PRLADSS nal B
gcggctgcectg a cgacacet cceccc 6,0 cgcctct tgcttccce

gct cct ?gga p??ﬁ‘gg‘g?%?ﬁre?eéc@g‘& E’ﬂﬁe‘f 8% @%fttgég’elzg’a&g& gQ%EE‘EIE"HQE ?‘??’B’a?%%{
gcagagtgaa ttcgtgtgtc acacccagca gccgggcet ge aaggct gcc cttcgatgc
cttccacccc Qfﬁfd%qc% ergloyegelihe Petenf @gtTg%cg@er%gOff% unl@%scsa%a@t@@ert deyene la'rgky
cagcgccctc tatatgggtt tcactctgta tcacgtgatc 300 tggcactggg aattatcagg
aaaggggaag P gyisleyhgralifcationta csygiian g@@&gsme@omggdaat depgnsaveg veiting dy
ggct ggaagc ctcaggctge tctgggetta tgtggetcag 420 ctgggggetc ggettgtcct
ggagggggca Appdicanggyggt t gcagt acca cctgtatggg 480 ttccagatgc ccagctcctt
t gcat gt cgc cgagaacctt gccttggtag tataacctgc 540 aatctgtccc gcccctctga
gaagaccatt ttccifaasgis agdeghrésives aat BAY I erbflOyedt dr€ L Gis Gérmls B tdbs€iptidn
tttggagctt gtgcttctgg gtttggggag at ggt ggagg 660 acctggaagc acaaatcttc

ctcttctaaa faaht FHhaatisd, LEAIREAInS BrGAGRAORe 6F Ehch%}ﬁ@%ﬂ@égﬂes%ﬁ’s%g:%lﬁ‘&
cctcccagtg gt ggaaacca aagagcaatt tcaagaagca 780 gttccaggda gaagcttagc

TRt T R b R e S L g
at gagtigoa 1 aLLCElhAg A0RLE LSS, AMAURUAS SAPRLARS S 2RhIA0% L i

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
15  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

20  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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ggatggattt
gagcacat gt
aaaaat gt gt
ct gat aat gg
agagagaaaa
t ggt acgct t
ttattttata
ccttgtccca
ctcttcttgg

ggct ggct gt
ggaaagat ga
gttttgatga
t ct ccacacc
ggcacagaaa
atcttatcag
agct at at ga
acact gt gga
t cat cacctc

cgtgtttgtc
gcagaaagag
cttcttcccc
ttcacttctg
gaaactctat
cctcattgtt
tggct tt agt
ctgcttcatc
atgct t gt gt

ttccgtttge
tttgagtgca
atttcccaag
gtggttttac
gt cagcccag
aaaact ggt t
gttccctacc
t ccaaaccca
attgtgttga

t ggt ct acat
acagt agaca
tcagactttg
at gt agcct a
gt acaat gga
tt gaaattgg
ttat aaagtg
ct gagaagac
atttcattga

ggt ggcagca
gcccggttge
ggccttacaa
t cat gagggt

tgggggccta
cttccttgtt

tgatttgaag
gatcttcatc
actgagtttt

120
180
240
300
360
420
480
540
600

ttggttctca agtgctttat taagtgctgt ctccaaaaat atttaaaaaa acctcaagtc 660
ctcagtgtgt ga 672 <210> 30 <211> 1113 <212> DNA <213> Honp sapi ens <400>
30 at ggawgaciy clagigédist gct agggtttctc atcatcacat taaactgcaa cgtgaccatg 60

gt aggaaagc tctggttcgt cctcacgatg ctgctgcgga tgctggtgat tgtcttggcg 120

gggcgacccg t qt ag&adia A0a98RSGREMASHhE i10ihe A6 HRRAC O megioaR&H dearchBik a
tgcgccaatg tttgctacga cgtcttctcc ceccgtgtctc acctgeggtt ctggetgatc 240

cagggcgtagrongcyeundtie ésujedict ccgce gtcttcageg tctatgtcct gcaccgagga 300
gccacgcet cg Cﬁgoﬂ%ﬁ%gga%@@ﬁéﬁﬁﬁgﬁxfQﬁ&%&gﬁg&n§88gﬂﬁﬁ@ﬁﬁmQ&%ytchgg 360
€ggggag cgcggcggcec tccagglg

cagagacgct gcccgcggcc a Cc cgacttttcg 420
gccggct aca t Gat Tiasehcawediag tcelgign heheepah@chraggoagad ista diggtigake: g 480
cactactttc tctttggatt cctggccccg aagaagttcec cttgcacgcg ccctecgtge 540

acgggegt gg t Jgatisgteaceyyd Bede gy oae Ohe Ry 3 yheib & %‘Pa’g‘@@ifgfiﬁt?a\?k’ sel

ctctgggqggw%@&gggggg&agﬂﬁ&;$5&£gxa£gggcctcg ccgacctggt ctgcagcctg 660

cggcggcgga tgcgcaggag gccgggaccc cccacaagcc cctccatccg gaagcagage 720
ggagcct cag gocatigegge gogdnge tggnpcergpaotajgmagygt gdgen goaumiadagichnel

acar congierait Lgb0an chegaaa FhEGga ganG AegayRarar et 6980 e 000

tccgecageg agaamid edthebHaRGas GRG of RUHE RBOCh&GEiA AaTdMbac0A8&GH €6:5pEINAGY an

gaccccaggg gctcaggatc cgaggagcag ccctcagcag cccccagccg cctggecgeg 1020
antisense polynucleotide.

7. The use according to any of claims 1-6 wherein the anti-connexin compound is an
antisense compound is an antisense oligonucleotide of between about 15 and about 35
nucleobases in length, is or comprises a nucleobase sequence selected from SEQ ID NO:1-11, or
comprises at least about 8§ or about 12 nucleobases of a nucleic acid molecule encoding a
connexin having a nucleobase sequence selected from SEQ 1D NO:12-31.

8. The use according to any of claims 1-7 wherein the anti-connexin compound is an
antisense oligonucleotide comprising naturally occurring nucleobases and an unmodified
internucleoside linkage, an antisense oligonucleotide comprising at least one modified
internucleoside linkage, an antisense oligonucleotide comprising at least one phosphorothioate
linkage, an antisense compound comprising an oligonucleotide comprising at least one modified
sugar moiety , or an antisense compound comprising an oligonucleotide comprising at least one
modified nucleobase.

9. The use according to any of claims 1-5 wherein said anti-connexin compound is
selected from the group consisting of antisense polynucleotides, deoxyribozymes, morpholino
oligonucleotides, RNAi molecules, siRNA molecules, PNA molecules, DNAzymes, and 5’-end-

mutated U1 small nuclear RNAs, microRNA molecules, and analogs of the preceding.
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cccecttect
cacct gagag
<213> Hono

gcagcagcct gcagccccct gacccgcecctg ccagctccag tggtgctccc 1080
ccaggaagtc tgagtgggtg tga 1113 <210> 31 <211> 1632 <212> DNA
sapi ens <400> 31 atgggggact ggaacttatt gggtggcatc ctagaggaag

ttcactccca
t gct ggt act
gcaacacccg
t gat caggt t
gccat gcact
tt agagccca
aact gaggag
tgcgtactta

ctcaaccata 60 gtggggaaaa tctggctgac catcctcttc atcttccgaa

tcgtgtgget 120
gcagccaggt 180
ctgggtttta 240
ttataggctc 300
gat ggagaat 360
gtt agaggag 420
tgtcttacac 480

gct gaggat g tct gggat ga
t gcaacaata tctgttatga
cagatcatct ttgtgtcttc
agggcctttg agaaagacag
ccagatcttg acttggagga
cagaagagga t ccat aaagt
atcttgacca gatct gt gct

t gaacagt ca
tgatgcattc
tccttetttg
gcagaggaaa
gcagcaaaga
ccct ct gaaa
ggaagt agga

gcatttgcct
cctatctctt
gt ct at at gg
aagt cacacc
at agat aggg
ggat gt ct gc
ttcatgatag

gccaat at at t di0cTied g@Oacodidingt fot @ acft Jaima clcs adietelid sald aati gomeirC edgpiuad tid a
tttgtatcca ggcccactga gaagacaatt ttcatgcttt
ﬁpﬁﬁéﬁgcc 660 atttccttgt tactcaatat actggaaata tttcatctag

gccccaat gc

tt at gcadB{

gcat cagaaa
aaacaggccc

e%gt ggattgc 600

e AR R,

Latidindonaalrsad hA9heR0gR&inAL
aaat attctgtggc ccagcagtgt atgatttgct

88tda

ctt cat t geptidgeanpéag aB4bthind atidceqidnce @agedpasding té @apmtge ad agtraamemeage
ttaat gt gcc. aapgt ct aag,,900 accatgtggc aaatcccaca gccaaggcaa cttgaagtag
JEgioR GLggHAg>

accct t cca&d°t § 960 gactggtctg agaaggatca gcatagcgga cagctccatg

ttcacagccc gtigt eREhQhedMdfhg t9 €88 qAGHHEréh SHAPBIRR HAS 8F GUTORIF RAGARE 430
accattcctc atttggcctg 1080 cagaat acaa tgtctcagtc ctg ctgggt acaact acgg

ct cct agaempeisest abont & &0 abiong 204 abogt 8 de abpugdacenabgutal ytea gonjiuesaaaiae
cct caggt t . tcata gtcactgcag agacagt gaa ggcagcat ga
gagagagﬁ%%“%é?E@&%@?@‘%ﬁggEcggigga Ctc gcccaggcag tcgcaaggcc agctttctgt
ccagattgtt gtict e asd adc2@ing Ragsylaf WRimMOA6121 3AdRdn BT Adtl-tafRein0 nd

cgacatctgc_acagtgactc aqgaagctct gottctcgga atagctcctg cttggatttt 1380
cct cact goglicament Bdewnulated fe docal glnuistretis ca ct gggcacag aacat caatg 1440

14. The use according to any of claims 1-12 wherein the anti-connexin compound
medicament is formulated for direct administration into or onto a tissue or organ of a subject.

15. The use according to any of claims 1-12 wherein the anti-connexin compound
medicament is formulated for subcutaneous or intramuscular administration.

16. The use according to any of claims 1-12 wherein the anti-connexin compound
medicament is formulated for topical administration.

17. The use according to any of claims 1-12 or 16 wherein the anti-connexin compound
medicament is formulated for sustained delivery.

18. The use according to any of claims 1-12 wherein the anti-connexin compound
medicament is formulated for transdermal administration.

19. The use according to claim 18 wherein the medicament is manufactured in the form
of a transdermal device or patch.

20. The use according to any of the preceding claims wherein the subject is human.

21. The use according to any one of claims 1 to 19 wherein the subject is a domestic
animal, a farm animal, a zoo animal, a sports animal or a pet animal.

22. The use according to any of the preceding claims wherein the anti-connexin

compound is an anti-connexin 43 compound.
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gt aagacagg cagccctacc gatcatggaa ctatcacaag agctgttcca ttctggatgc 1500
tttctttttc ctttectttct tcctggggtg tgtatgtatg tttgtgttga cagagaggca 1560

gat ggagggg gagattattt atggagagat aaaattattc attcgataca ttcagttaaa 1620
ttcaattcat as 1632 <210> 32 <211> 11 <212> PRT <213> Artificial Sequence
<220> <223> Description of Artificial sequence: connexin/anti-connexin

pepti de sequence <400> 32 Phe Qu Val Ala Phe Leu Leu Ile dn Trplle 15
10 <210> 33 <211> 11 <212> PRT <213> Artificial Sequence <220> <223>
Description of Artificial sequence: connexin/anti-connexin peptide sequence
<400> 33 Leu Leu Ile dn Trp Tyr Ile Gy Phe ser Leu 1 5 10 <210> 34 <211>
16 <212> PRT <213> Artificial Sequence <220> <223> Description of
Artificial sequence: connexin/anti-connexin peptide sequence <400> 34 ser
Leu ser Al a \2d. Thyrus®haccQyding ys ahygofAsie PBrasediyg dPaimsHwher@nn the anti-connexin

compound is selected from the group consisting of anti-connexin 26 compounds, anti-connexin
30 compounds, anti-connexin 31.1 compounds, anti-connexin 37 compounds and anti-connexin
45 compounds.

24. The use according to any of the preceding claims wherein said medicament comprises
about 0.1 pug to about 1 gram of an anti-connexin compound.

25. The use according to any of the preceding claims wherein the concentration of said
anti-connexin compound in said medicament is between 1x10"° M to 1x10* M.

26. The use according to any of the preceding claims wherein the anti-connexin
compound is administered once.

27.The use according to any of the preceding claims wherein the anti-connexin
compound is administered more than once.

28. The use according to claim 27 wherein the anti-connexin compound is administered

every 3 to 4 days, every week, or biweekly.
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1510 15

conne

<210> 35 <211> 12

<223> DesGybhbisAnsQf Artificial sequence: connexin/anti - i
sequence <400> 35 Val gefegﬁ#ﬂwﬁe

<210> 36 <211> 11

<212> PRT <213> Artificial <220>
tide

Asp cys Phe Leu Ser Arg Pro Thr Gu 5 10

<212> PRT Page ' 13 WO 2006/ 134494 PCT/ 182006/ 001961

Sequence

<213> Artificial Sequence <220>SEQURNGE>LDEIHNEI ption of Artificial sequence:
i a&ki- i eptj de sequence <400> 36 ser Arg Pro Thr GQu Lys
I%gﬁéhe ﬁl@ﬁﬁggéﬂ%cg €F <210> 37 <211> 13 <212> PRT <213> Artificia

sequed®> ARZAONNEXZS coMesuNDspAmSES TAEREDH ci al
connexi n/ a@f USEOMEBROM pepti de

ser ALAgTr B vodag G u G

<140>
<141>

<150>
<151>

<160>
<170>
<210> 1
<211> 30
<212> DNA
<213> Homo

<400> 1
gtaattgcgg

131

<210>
<211>
<212> DNA
<213> Homo

<400> 2
gtaattgcgg

2
30

<210> 3
<211> 30
<212> DNA
<213> Homo

<400> 3
ggcaagagac

<210> 4
<211> 27
<212> DNA
<213> Homo

<400> 4
tcctgagcaa

<210> 5
<211> 20
<212> DNA
<213> Homo

<400> 5
catctccttg

<210> 6
<211> 20
<212> DNA
<213> Homo

PatentIn ver.

Sequence:
sequence <400> 37 Lei Gy Thr Ala Val Gu

10

To BE ASSIGNED
2006~

us 60/650075
2005~

02-03

02-03

3.3

sapiens

caagaagaat tgtttctgtc 30
sapiens

caggaggaat tgtttctgtc 30
sapiens

accaaagaca ctaccagcat 30
sapiens

tacctaacga acaaata 27

sapiens
gtgctcaacc 20

sapiens

Page 1



<210> 38 <211> 12
Description of Artificial

<212> PRT <213> Artificial
sequence:

Sequence

<220> <223>

connexi n/ anti-connexi n peptide

sequence

<400> 38 QVA28@v13094 Phe Arg Cys Asn Thr G n G n Pro Gy pctaB26oo1seil0> 39

<211> 12

<212> PRT <213> Artificial
Artlfugbal sequence:

<212> R%t)égls;c%t ﬁﬁﬁ

sequence:

Lys

PCT/ |

601961

<213> Homo

<400> 7
ctcagatagt

<210> 8
<211> 20
<212> DNA
<213> Homo

<400> 8
ttgtccaggt

<210> 9
<211> 25
<212> DNA
<213> Homo

<400> 9
cgtcecgagece

<210> 10
<211> 19
<212> DNA
<2135 Homo

<400> 10
agaggcgcac

<210>
<211>
<212>
<213> Homo

<400> 11
tgaagacaat

11
19
DNA

<210>
<211>
<212>
<213>

<400>

12
3088
DNA
Homo

12

acaaaaaagc
agtaccaaac
ccttttcatt
taagcaaaag
gacaaggttc
ttccgaatcc
tttcgttgta
atctctcatg
tacctggcetc
gaactcaagg
ataaagaagt
ctgcgaacct
atccagtggt

sapiens

ggccagaatg

sapiens

gactccaagg

sapiens

cagaaagatg

sapiens

gtgagacac

sapiens

gaagatgtt

sapiens

ttttacgagg
agcagcggag
ttacttcatc
agtggtgccc
aagcctactc
tgctgctggg
acactcagca
tgcgettctg
atgtgttcta
ttgcccaaac
tcaagtacgg
acatcatcag
acatctatgg

n Val

cys Tyr Asp Lys

sequence
connexi n/ anti-connexi n peptide

ci al

sequence

1510

<210>

<220> <223> Description of
sequence <400> 39 G n

<211> 13

<220> <223> Description of Artificial

H s Val

C

aggtc

tatcagcact
ttttaaactt
ctccaaggag
aggcaacatg
aactgctgga
gacagcggtt
acctggttgt
ggtcctgcag
tgtgatgcga
tgatggtgtc
tattgaagag
tatcctcttc
attcagcttg

connexi n/ anti-connexi n peptide
OpHde Pro Ile Sir

sequence <400> 40 val

cys Tyr Asp

Arg 5 <210> 41 Page 14 WD 2006/ 134494

tttctttcat
taaatagaca
ttcaatcact
ggtgactgga
gggaaggtgt
gagtcagcct
gaaaatgtct
atcatatttg
aaggaagaga
aatgtggaca
catggtaagg
aagtctatct
agtgctgttt

Page 2

tagggggaag
ggtctgagtg
tggcgtgact
gcgccttagg
ggctgtcagt
ggggagatga
gctatgacaa
tgtctgtacc
aactgaacaa
tgcacttgaa
tgaaaatgcg
ttgaggtggc
acacttgcaa

gcgtgaggaa
cctgaacttg
tcactacttt
caaactcctt
acttttcatt
gcagtctgcc
gtctttccca
cacactcttg
gaaagaggaa
gcagattgag
aggggggttg
cttcttgctg
aagagatccc

21

20

25

19

19

60

120
180
240
300
360
420
480
540
600
660
720
780



<211> 38 <212> PRT <213> Artificial Sequence <220> <223> Description of
Artificial sequence: connexin/anti-connexin peptide sequence <400> 41 Ala
Ala G u sewOwvabe/iBagp4dy Asp Qu lle Lys ser ser Phe Ile o¢siBloogoddsild Asn
Thr Leu A n Pro Gly Q/s Asn ser Val Cys Tyr Asp His Phe Phe 20 25 30 Pro
Ile ser HIS VaI <210> 42 <211> 12 <212> PRT <213> Artificial

R T e
conneeg @ ({é o &bg i ValgoTrp Gy Asp
: égchb@c aaeag é gégﬁg tgdtkatrie cai gE’%g_T)ZG 13>

G u lggxgbgatg
ArtufncgrcaaccgeqmncecccetzmeczmtDEcs:ctcc ggtaqafagmtgugtzmtabc Qence:
&agﬂ%at Ial gCt Ca%%% ghl’ Leu G n

connedh ﬁ'é?(‘itﬁ F‘HTE?C 23¢ANIR
Pr o cagdycgggaa g
dé aaaaactagc tgctggacat 1260

cagaattcta

g%%%%%i%l

gaattacagc
agcagcagac
tccactcaat
atccggtgga
agaataccta
gaggtgcatg
ccattaggtg
tgtgtatgtg
gaaataattc
aagacagagg
gaaggtaagc
tttattcttg
tttgcaaata
catcattcct
gttgggatgt
taatatttaa
tacaagcaga
tcaaatttga
ataattcctg
tgtatcctat
taggatatag
gatgcttgaa
ttagaaaaaa
tattcttggg
tagcagtctt
caagagaggt
ttgaagacat
gaaaatgctg
tacaatgaaa
cattgcatgt
caataaagtt

<210>
<211>
<212>
<213>

<400>

13
1308
DNA
Homo

13

atgggcgact
atcggcaagg
gcggaggacg
tgcgagaacg
cagatcatct
cgcatggaag
agccccaagg
atggccgggg
gtgggcttca
tgcgaccgcet
accatcttca
gagatctacc
gacgcctecg
ccgcecgecg
caggcccgeg
gccctgaceg
ctgctgatga
aaggcttacc
ccactcgege
agtctggagg
gcggcccaga

cactagccat
ctcggcctga
tgtggagaag
ggtggtactc
ggttcactgg
ttggtattta
atacatagat
aatgagcggg
tggccaggaa
attgtcctta
tttctaggcc
gtatcagttt
cgtatattct
cagctactac
cacttaacat
caatcactta
tacagtataa
acctttctca
ctgtggcaag
tatggatact
cagtaatgct
tgatagaatt
tgcttagagt
ttttcctact
ttggagtgac
tgaaagagga
ctaccagttt
agtatgacac
attactaatt
aatgtagacc
ttaatttagt

sapiens

ggagctttct
tttggctgac
tgtggggcga
tctgctacga
tcgtgtccac
agaagaagaa
agccaccgca
cgctgctgceg
tcgecggeca
ggccctgecc
tcatcttcat
acctgggctg
aggccccget
ttgccatcgg
ccgtgggcta
aggcgcgegg
ctgagcagaa
cggcagcgtc
acgaggctga
ggagcgccct
tgcaccagcec

tgtggaccag
tgacctggag
aaaaaaggtg
aacagcctta
gggtgtatgg
aagtagtgga
aagggctttt
tggtaattgt
taaatacttc
agtccctgcet
tgaccctcca
aaaattcaga
ttttccatce
tcacattcat
tttttttttt
tatgtgtgtc
actcacaaac
tggatttttg
taaagcacac
ggttttgtta
attactgaaa
ttagtactgt
ggactattaa
taatacacag
cagcaacttt
ttcagtagta
ctccaaatgc
ttttcttctt
tgtttgacat
tagtccatca
ataaacat

gggaagactc
cgtgctgttc
tgagcagtca
cagggccttc
gcccaccecte
agagagggag
ggacaatccc
gacctacgtc
gtactttctg
caacacggtg
gctggcggtg
gaagaagctc
ggggacagec
gttcccaccc
cccecggggec
aaagggccag
ctgggccaac
cacgcctgca
ggcgggcgeg
ggcagggacc
gcccttgecc

cgaccttcaa
atctagatac
ctgtagaaag
ttcatgaggc
ggtagatggg
ttcaaagaac
tctccccgea
ggctaaatat
ctgaacatct
aaaacattcc
ggtgtcaatg
caaggcccac
acttgcacaa
ttaatggttt
tgagctaaag
gaagagtttg
acagatttga
tggtgtgggce
ttrrrttttc
attatgattc
tgaatttcct
aaacaggctt
atgtgcctaa
taattcagaa
gatgtttgca
cacatacaac
cttttttaaa
gcatgcatgt
tccatgttaa
gatcatgtgt

ttagaaaatg
atcttccgcea
gacttcacct
cccatctecc
atctacctgg
gaggaggagc
tcgtcgeggg
ttcaacatca
tacggcttcg
gactgcttca
gcctgegegt
aagcagggcg
gatccceccge
tactatgcgc
ccgecaccag
tccgcecaage
caggcggccg
gcceccagec
gcgeccctge
cccgaggagg
ctcggagacc

Page 3

gcagagccag
aggcttgaaa
tgcaccaggt
ttagaaaaca
tggagaggga
ttagattata
aacaccccta
ttttgtttta
taggtctttt
attgttaaaa
gacttgtgct
agaataagat
tatcattacc
ctgtaaacat
tcagggaatc
ttttgtttgt
aaataatgca
caatatggtg
tcctaaaatg
tttattttct
ttttctgaaa
tagtcattaa
atgaattttg
cttgtattct
ctaagatttt
taatttattt
actcatcaca
cagctacata
actacggtca
tctggagagt

cacaggagca
tcttggtgct
gcaacaccca
acatccgctt
gccacgtgct
agctgaagag
acgaccgcgg
tcttcaagac
agctgaagcc
tctccaggcec
ccctgetgcet
tgaccagccg
ccetgececce
acaccgctgc
ccgcggactt
tctacaacgg
agcggcagcc
ccgtcggceag
tgctggatgg
aggagcaggc
caggtcgggc

cagtcgtgcec
gcatcaagat
gttaattttg
caaagacatt
ggggataaga
aataagagtt
agaatggttc
ccaagaaact
caacaagaaa
tttgcacttt
actatatttt
tttccatgca
atcacttttt
ttttaagaca
aagccatgct
catgtattgg
catatggtgt
tttacattat
tttttccctg
ctcctttttt
tgtaatcatt
tgtgagagac
cagtaactgg
attatgagtt
atttggaatg
gaactatatg
gaagattggt
aacagttttg
tgttcagctt
gttctttatt

ctccacggtc
gggggccgceg
gcagccgggc
ctgggcgctg
gcacatcgtg
agagagcccc
cagggtgcgce
gctgttcgag
gctctaccge
cacggagaag
caacatgctg
cctcggececg
cagctcccegg
gcccectggga
caaactgcta
ccaccaccac
ccecggegcetce
cagctcceccg
gagcggcagce
cgtgaccacc
cagcaaggcc

1320
1380
1440
1500
1560
1620
1680
1740
1800
1860
1920
1980
2040
2100
2160
2220
2280
2340
2400
2460
2520
2580
2640
2700
2760
2820
2880
2940
3000
3060
3088

60
120
180
240
300
360
420
480
540
600
660
720
780
840
900
960
1020
1080
1140
1200
1260



<210> 44 <211> 12
Description of Artificial
<400> 44 SWO N0066/13¢493 Tyr Asp His Phe Phe Pro Il e Ser
<212> PRT <213> Artificial

<220> <223> Descri

<211> 25

PCT/ 1 B2006/ 001961

<212> PRT <213> Artificial
sequence:

sequence

se

<220> <223>
connexi n/ anti-connexi n peptide

uence:

sequence

Hi s pCr/1B2006/001961L0> 45
sequence Page 15 WO 2006/ 134494
tion of Artificial

connIAIHTR - FARIAHA PAFLPRECT %Qﬁ.?ég'&%g capetags Arg Leu VabBO%ys Sys @u
Ala Phe Pro cyOs Pro Wn Thr Val

20 25216213> 46 <211> 12
Descrﬁigg? a®0df Artificial

>
>

<2
<400§

0

<400> 14

ctccggccat
agccatgggt
cgtggtgggt
ggccggcgag
aggctgcacc
gctgeagttce
gtctcggcga
ggacccacag
ggcagaagat
gctctgcaag
gaccatggag
tgtctctcge
ctccctggtg
gatgagggca
cacggaccag
cacctacaat
gctggegtet
cccaagtcgt
tgtcacccaa
tggaaggctc
cattgcaagt
cctctccaga

gtactggggc
aacctcaccc

gaaaaggcgg
tttggccctg
caagcttctg

<210>
<211>
<212>
<213>

<400>

15
2574
DNA
Homo

15

gcaaaaagcg
aagtccaggg
atgggcgatt
gtaggcaagg
gctgagtctt
tgccagaatg
cagatcatct
cgcatgcagg
ggctcttacg
ggaaggattg
accaccatgg
accctgcatg
cccacagaga
cttagcctgg
ccgeggceagce
tgcacaccac
aatcccttca
gtacgaggtc
cctgaggtgce
aagcgacgtc
tcctttatgg
tcccttctga
Ctcaatgacg

cgtccccacc

gactggggct
aagatctggc
tcagtgtggg
aacgtctgct
ctcttcgtca
gaagagcggc
gtggagcgog
ggtcgcctge
agtgtgctag
cccgtgtttg
cccacggaga
cttaacctgc
cggcaaggcc
ggtcttcttce
gggctctcat
tccaggeccec
cccagcagct
cagaggggtc
tgcagagatg
tgttcttgaa
tgtgctttgc
cctctggect
tatggaacag
attgaggctg
tcaaggggac
aaataaacag

sapiens

tgggcagttg
aggaggaaaa
ggagcttcct
tctggctcac
cctgggggga
tctgctacga
tcgtctecac
agaagcgcaa
agtacccggt
ccctccaggg
aggtgggctt
tctgccgeag
agaatgtctt
ctgaactcta
acatggctaa
cccecgactt
gcaataatat
aggagcagac
ccaatggagt
ttagtaaggc
gaggatcagg
actgatgctt
ttgctcatta

tccacctggg
tcctggagaa
tgacggtgct
gtgacgagca
atgaccaggc
gcacacccac
tggcgcagaa
cgctggecygg
gcattccgeg
aggcaggctt
tgtgccageg
agaccatctt
tggagttggt
aagacgcacc
tacctccecg
ccagtgagca
ctctettect
ctgcttctaa
ctgagaagtc
actgggctgg
cacctgaggc
ctgagcacag
tttgcagctg
tcacctgtgc
ctgggtcagc
tggtgccttg
gacttgatca

gagaagaagc
gaagcagaag
gggaaatttc
tgtcctettce
tgagcaggct
ccaggctttc
gcectetetg
gctacgggag
ggcagagaag
cactctgctc
cattgtgggc
gagtccctgt
cattgtcttt
ccacctgggc
gtgccagctt
taatcagtgc
ggcctcccaa
tcctggggaa
ctcaccaggt
cagcagcaag
accaggtggg
tctcactgtc
attctagaaa

Asp cys

ccgececgega
gttgctggac
cttcatcttc
gtcagatttc
cttccccatc
cctggtctac
ggagggggag
catagagctt
agcactgatg
cctctatggc
agcaccctgc
catcatcttc
gcacctgctg
cccgacccag
tggccagggg
gaactgggcc
ggacccaccc
gaagcagtat
tggctgcctg
ggaagcagat
cttcctgtgg
acagtcagca
atccagagga
gcaggttgtc
cttgatcgca
ttttcatcac
caaaaaaaaa

agccagagtg
ttttggcatc
ctggaggaag
atattccgta
gatttccggt
cccatctecc
gtgtacatgg
gccgagaggg
gcagaactgt
aacacctatg
cagtacttca
cceccacccgg
atgctggctg
tggaagaaga
tctggccect
ctggagaatg
caaaacacag
ggtttcatcc
caccgccttce
gcaaggtcag
aacaaaggag
atcactgctt
ctataaccag

Page 4

Phe Val

<212> PRT <213> Artificial
Sequence:

ggcagcggac
caggtccgag
cgcatcctca
gagtgtaaca
tcccacatcec
ctgggccatg
ctgcgggceac
cagatggcca
ggcacctatg
cagtggcgcec
ccctacctceg
atgttggtgg
tgtcgctgec
ggcacctcct
cccteatecc
aacctgacca
cctcagaatg
gtatagaggc
ggatgccccc
gcttgctggc
cccaccaggc
tggaatgctc
acccagagcc
ctcaaaccct
cagacagagc
tccttectag
a

tgaagaagcc
tgttccctgg
tacacaagca
tgctcgtgcet
gtgatacgat
acattcgcta
gccacgccat
ccaaagaggt
cctgctggga
tgtgcagcat
tctacggaat
tcaactgtta
tggctgcact
tcagacagcg
ctgtgggcat
gcecctggggy
acaacctggt
aggttcgtta
cccatggcta
atgacctatc
gctcagagaa
ggctcctttg
ggctctggga

G Qa%i@(? G u Ala Phe Pro cys Pro Asn Thr Vval 1

ggaggccggg
agcactcgac

tcctgggect
cggceccagec
gctactgggt
tcatttacct
tgccggccaa
agatctcggt
tcgccagtgt
tgtacggctg
tggactgctt
ttggactcat
tcagccgggg
cagaccctta
caccatgecc
cagaggagag
gccaaaaacc
ctgtggctta
tgcccectec
catggagcct
actacggctt
ttggccaagg
aacttacccc
ctcctcacag
ttgtgccgga
ttctactgtt

cacggaagga
ctgtgccaag
ctcgaccgtg
gggcacagct
tcagcctggce
ctgggtgctg
gcacactgtg
ccggggetct
ggaagggaat
cctgatcegc
cttcctgacc
cgtatcccgg
gtccctectc
atttgtcaaa
agtccagagc
aaaattcttc
caccgagcaa
tggccagaag
tcatagtgac
agtgtgaccc
gaaagacgtg
agccccgggt
tagtaagaga

sequence
connexi n/ anti-connexi n peptide

5 10

60
120
180
240
300
360
420
480
540
600
660
720
780
840
900
960
1020
1080
1140
1200
1260
1320
1380
1440
1500
1560
1601

60
120
180
240
300
360
420
480
540
600
660
720
780
840
900
960
1020
1080
1140
1200
1260
1320
1380

Ser Arg Pro Thr G u Lys Thr
<220> <223>

sequence



<210> 47 <211> 12 <212> PRT <213> Artificial
Description of Artificial sequence:
<400> 47 WO 28865138494 Phe Vall
<211> 13

sequence <220> <223>
connexi n/ anti-connexi n pepti de sequence
Ser Arg Pro Thr @ u Lys Thr pCT/iB0ooss@ib> 48
<212> PRT <213> Artificial sequence <220> <223> Description of

g gtz’iﬂqégnce Conne§<)| n/ angé—conn Xin. %i nggség gﬁ} 400> 48 val
cys T HQE ég ég; g <211> 18
<212>99£§%§sea1ﬁzc ¥ios aktClag %%g J20 % sedvsing

lcicRdd n1%§o Artificial
sequen@@ctcmnekt antt ccotgeecty aiepidatec cs/e mmae gmagcm a0 Trp Ay Asp

ga 1
gcc tgggt cctt?gg'sl%g 15 Page 16

1800

tttacaaatg
ttccttctge
gtacacacaa
ttcaatccaa
ccctgaaggce
cagatcatca
attgtacctc
aatggagaga
caacttagtg
tggaggcttt
tttatttaaa

tgggggctgt
atccataatg

<210>
<211>
<212>
<213>

<400>

16
1191
DNA
Homo

16

atgagttgga
gggaagatct
gaatccatct
gagaatgtct
atcatcctgg
aaaatggagc
tggaaacaac
tatccagaga
aagcatgatg
ttgctggcaa
ttccaagtcc
tttatttcta
ctttgcctct
tcactaaaca
tggaatacac
tacaccgaac
gaacagcagt
gagatcagga
aaccctcatg
agcactgcca

<210>
<211>
<212>
<213>

<400>

17
1362
DNA
Homo

17

agcgcCCaaga
gaaatgggcg
gtcatcggca
gccgcagagt
ggctgcgaga
ctgcagatca
gtccgcatgg
aacggcggcc
ttccggcectgg
tttgaagtgg
taccgctgca

ccttggtatg
tagggtgtac
actctactgg
tgatagaaac
cttaccaaca
gccactgagg
tcagattccc
aaacactgga
ccaagaggag
agcaggggca
gagcgcagag
agaaaagcct
ggttgctgtt

sapiens

gctttctgac
ggctcactgt
attacgatga
gttatgatgc
tggcaactcc
acggtgaagc
accgggctct
tggagttaga
gccgacgacg
ggaccgtgtt
acccgtttta
gacccactga
tgcttaacat
gtaaaaggag
catctgctcc
tgtccaatgc
atggcagcca
tggctcagga
gtcccecggga
gtagcaaatc

sapiens

gagaaagagc
actggagttt
gagtctggcet
tcgtgtgggg
acgtctgcta
tcttegtctce
aggagaagcg
cggaccaggg
aggggaccct
gcttcatcgt
gccggtggec

tacctctggc
acctagectg
aattcctgcec
catcccttcec
ggaatatcca
ccagtggaat
cttgtggaaa
aaactatttt
gtgtgatgac
aggaaatagt
attcctatgt
tgcctteccc
gttttggatg

tcgecctgeta
tctgattgtc
gcaaagcaaa
gtttgcacct
ctctgtgatg
agacaagaag
ggaagaaacg
aagtgataag
gattcgggaa
tgaggtgagt
tgtgtgcagc
aaagaccatc
ttgggagatg
ggaacttgag
ccctggcetat
taagatcgcc
tgaggagaac
acgcttggat
gaagaaggcc
aggggatggg

acatatttct
cctggggaac
caccgtgctt
ggatgagcaa
cgacgaggcc
caccccgtcc
caaaagccgc
cagcgtcaag
gctgaggacc
gggccactac
ctgccccaat

e R R

aaatgcccca
tgcaggtgtc
aacatctgtc
ctttctccct
agaagctgtt
ttccccagge
aaaaaattct
cccctectat
agctatggag
aggggaatct
ctccctagtg
agggattggc
aaggtaaacg

gaggagattc
ttccggatcg
tttgtgtgca
ctctcccatg
tacctgggct
gcagctcgga
gaggaggaca
gaaaataaag
gatgggctca
tttctgatag
agacttcctt
ttccttctga
cttcatttag
gatccgggtg
aacattgctg
tacaagcaaa
ctcccagcetg
ctggcagttc
aaagtggggt
aagaactctg

ccgtgggaca
atcttggagg
ttcatcttcc
tccgacttcg
tttcccatct
ctgatgtacg
gacgaggagc
aagagcagcg
tacatctgcc
ttcctgtacg

gtggtggact

Page 5

ctttaccag
ccttggtgat
agcecctgcta
accctgcagce
tggctgttca
gtccecctctce
cttgttaaaa
gctgtgaaga
ttacttcctt
gcccccagat
ccagctctct
cccctaatga
ctggtctctg
atgcttggaa

acaaccattc
tccttacagce
acacagaaca
tacgcttctg
atgctatcca
gcaagcccta
acgaagagga
agcagagcca
tgaaaatcta
ggcagtattt
gtcctcataa
taatgtatgg
ggtttgggac
cttataatta
tcaaaccaga
acaaggccaa
acctggaggc
aggcctacag
ccaaagctgg
tctggattta

ctccttgtat
aggtgaatga
ggatcctcat
tgtgcaacac
cccacattcg
tggggcacgc
tgggccagea
gcagcaaagg
acatcatctt
ggttccggat
gcttcgtgtc

cagcctcagc
gttgcaacct
gggagtcact
tcctttacag
cccagecatt
gaaccctgac
caaagaaagc
tgaaaataaa
tgctgactgc
ctctctctcc
tggcagggcc
gactgccaag
tattcactgg
ttgg

cacatttgtg
tgtaggagga
gcecgggetgt
ggtgttccag
caagattgcc
tgcaatgcgce
tcctatgatg
acccaaacct
tgtgctgcag
tctgtatggce
gatagactgc
tgttacaggc
cattcgagac
tcctttcact
tcaaatccag
cacagcccag
tctgcagcgg
tcaccaaaac
gtccaacaaa
a

tggtgggtga
gcactccacc
ccttggecacg
ccagcagcct
cctctgggtg
ggtgcactac
ggcggggact
cactaagaag
caagaccctc
cctgecctctg
ccggcccacg

1860
1920
1980
2040
2100
2160
2220
2280
2340
2400
2460
2520
2574

60
120
180
240
300
360
420
480
540
600
660
720
780
840
900
960
1020
1080
1140
1191

60

120
180
240
300
360
420
480
540
600
660



<211> 15
Artificial

<211> 11

Artif

Arg Fﬁ
<213>g

connexagalaagd:aar agyguEatca ;gept

Thr

gaggagaaga

<212> PRT <213> Artificial
sequence:

COﬂﬂEX I n/ anti - connex

gggéggay£%1

e

gaa IJRquEyaaea <t4:©®1>t

sequence
connexi n/ anti-connexi n peptide
G u Lys sew03eo6/Buae4l | e Cys Asn Thr
<212> PRT <213> Artificial

Leu Gn Pro Ay Tyr
sequence

tifct ot

uenc

e

Ttgnccgagm Stgpmakogqh ggagaccagq xsaprprckQ 1craageqltt| edaficag ’é%gu
agagacact

ccttcctacg
ggagccgaac
caggagaagg
ggtgaaaaag
acaccttcac
aaagccagca

<210> 18

<211> 966
<212> DNA
<213> Homo

<400> 18

atgggggaat
atgatcggaa
gtgggggaga
ggctgtaacc
ttccagatca
tcecgccaage
cctgagtcca
gaagataaga
agtaaggaga
ctacgcactg
atccaagtgg
tatggcttta
gaatgttatg
agtggcatct
aagctggctg
gacctgccaa
gtgtga

<210>
<211>
<212>
<213>

<400>

19
1901
DNA
Homo

19

cagggagttg
aacaaacaaa
gcatatagaa
cccttcagaa
tgactaaata
ccactccacc
tctgggtgta
agaacaacca
atactgggtt
attgtaccga
agaactggag
ttgtcagctg
ttatgtgata
ccttttatat
tataatcgac
atctatagcc
aaagattaaa
tgcaaacaag
gcgactccct
gtaccctagt
tgatgagaaa
tagtactagt

tcagcacagg
ctcaggtggg
ccgaggtggg
tggccgtgcee
aagagccgca
tctgtccaga
gccgagecag

sapiens

ggaccatctt
ggatcctgtt
cggtgtacga
aggcctgeta
taatggtgtg
agcgagaacg
taggaggtcc
agttgcaaaa
cagagccaga
catcaaaatc
tgttccgaaa
gtgtcccagg
tgtccecggee
gtgttgtgct
tgcgagggge
gggtcagtgt

sapiens

tggttgcaac
caaacaaaga
gtgacatatt
tggaagaatt
aacatggggg
atgattggaa
gcagctgaag
ggctgcagaa
ctgcaggtga
ctgagagttc
gaggtagagt
gagaaaagga
cacattttca
ggatttcact
tgttttgtct
actatttcac
agagggcttt
gcaaaacaaa
tctgccectg
ttaaattcat
tgcattttgg
tgtagtcatt

acccectgggg
ggcacaagaa
agagaagaag
agagggggag
gtcggagaag
gctgacaaca
gtcagacgat

ggagaggctg
gactgtggtg
tgatgagcag
tgaccgggcec
tacccccagt
ccgctactct
tggaggaact
tgctattgtg
ttgtttagag
caagctcaga
tgccctggaa
gttgtatgag
aactgagaag
caacctggct
tcaggccaag
tcccaatttt

actgtactcc
aaaaacccca
gttatatttt
tatctgectc
actggaatct
agatctggct
atgtctggaa
atgtatgcta
tatttgtgtc
ttgaggaaga
ttgaaatgcc
aactaaataa
ctcgctctgt
tagagccgct
caagaccaac
ttttcttaaa
ggggaaaata
atgtagccaa
attataatct
cttctgtatt
atgaacagga
ttcaacacat

gacttgtccc
gtggagggcg
gaggaagcag
aaagtagaga
gtgtcaaagc
gatgatgcca
ctaaccgtat

ctagaagccg
gtgatcttcc
accatgtttg
ttcceccatet
ctttgcttca
acagtcttcc
gggggtgggg
aatggggtgc
gttaaggagc
aggcaggaag
attgggttcc
tgtaaccgct
actgtctttc
gaactcaacc
agaaagtcaa
ggcaggactc

agcctgggea
cagctatcta
caccataggt
ttatttgatg
ccttggagat
caccatcctg
tgatgagcag
cgaccaggcc
ttcaccatcc
gaggcaaagg

tagggatcgg
agctccactc

ggttgaagtt
atttaagtgc
agaaaagaca
cattcttgaa
caagttgaag
ataccagagc
gttagtggaa
ccagccaaat
aactgtactt
cagttcaaac

Page 6

ggggctacca
aggggccgec
agaggctgac
cccccggagt
aagggctgcce
gacccctgag
ga

cggtgcagca
ggatcctcat
tgtgcaacac
cccacatacg
tcacctactc
tagccctgga
gcagtggtgg
tgcagaacac
tgactccaca
gcatctcccg
tggttggcca
acccctgeat
tagtgttcat
acctgggatg
tctatgagat
agtccagtga

acagagggag
gggaaaaagt
ttgctttaag
tggatcagag
actctggagg
ttcatatttc
tctggcttca
tttcctatct
ctggtctaca
atgaaagctc
aggagattgg
agaggaacct
ggattcatga
catggccacc
atattcctat
attttccacc
aaggaacata
acatctgcaa
aagcaaacac
cctgacaatc
tctaatgaga
aataacaaag

tgcagaggag
cacggaggag
ggataaggag
agctgagaag
caggctaagc

gcactccact
tgtggccatt
cctgcagccec
ttactgggtc
tgtgcaccag
cagagacccc
gggcaaacga
agagaacacc
cccatcaggt
cttctacatt
atattttctc
caaggaggtg
gtttgctgta
gcgcaagatc
tcgtaacaag
ctctgcctat

actctgtctc
aaagcaacca
aaatagtgct
ctaagatggc
aagttcacat
gaatgcttgt
tctgcaatac
ccctcattag
tgggccatgc
agttaagagt
agcaagagct
tgctttgcac
ttggacagta
cgtgtccaaa
tatttatgca
taggttttaa
atgaattcca
attcactgaa
acactgcagt
atagtgtaaa
tttccacact
acactcataa

<220> <223> Description of
sequence <400> 50 Asp

PtTABIM6AG196<210> 51
<220> <223> Descri ption of

<400> 51 ser

gal

b

1080
1140
1200
1260
1320
1362

60

120
180
240
300
360
420
480
540
600
660
720
780
840
900
960
966

60
120
180
240
300
360
420
480
540
600
660
720
780
840
900
960
1020
1080
1140
1200
1260
1320

<212> PRT

Sequence
asetratAtgchr 800rhr d u Lys



<220> <223> Description of Artificial sequence: connexin/anti-connexin
pepti de sequence <400> 53 Val Cys Tyr Asp Lys ser Phe Pro Ile Ser H s Val
Arg 1 5 1WO0 2001024984 <211> 11 <212> PRT <213> Artifi ci @lcTagoeensme <220>
<223> Description of Artificial sequence: connexin/anti-connexin peptide
sequence <400> 54 Ser Ar pro Thr Gu Lys Thr Ile Phe Ile Ile. Page 17 WO
2006/ gg‘zﬁzgg Ot % erpcca %‘tm‘cgazgo@a%saggézl 1Y % 9caz PRT <213>
A1 %agﬁﬁg % SR e s nce
connextgtjaaamg cg @@Qtt tg SRIGuBdRet ¥l afaa@¢§g g0r Leu Gn
Pro Oycatgscotspadlpgtayed tcdagggtOa gt2idgaasg 9@3@9&6 gae@tgbtdzRIszElb

Artif %%t%lcc tt gagccagg&?%%zgigg:gi

cgtagtgtcc ctaacgaaca atctcattgg

aacagcggtt
ggcacagaaa

<210>
<211>
<212>
<213>

<400>

20
1311
DNA
Homo

20

atgagctgga
ggcaaggtgt
gaggccatct
gacaacgtct
attgtggtca
cgtgcgtctg
ccccgagege
gaggagccca
ggcgceggcg
gctgacggca
atccagcggg
gaggtggcct
ccctgcagec
aagacggtct
tgtgagatgg
cccccggect
gccgetggcet
cgggcgeatg
gctggggacc
ccccccagag
ggggagcagg
gagaagggca

<210>
<211>
<212>
<213>

<400>

21
1588
DNA
Homo

21

agacattctc
gaggcaggat
ctgccattgg
tggctgcaga
ctggctgcaa
ccctgcagcet
agcaacacat
aggaggtgaa
gcgtggtgtt
ctggctatgc
actgcttcgt
ctggcatctg
cccgecgagce
gcctctcacc
ccctgaaaga
accgctgctc

gccctgggeg
actcgatcaa

gagctggagg

ggcttttaga
aaatagatag

sapiens

gcttcctgac
ggctcacggt
actcggacga
gctatgacgc
tctccacgec
agcaggagcg
acctgccgec
tgctgggect
aggaagcgga
aggcggcagg
agggcctgat
tcetggtggg
gccagecctg
tcctgetggt
cccacctgag
ccgcecccge
tggcctgecce
accagaacct
gcgaccggga
caggcgcccc

gccggeeegg
gtgccagcag

sapiens

tgggaaaggg
gaactggaca

ccgagtatgg
gagtgtgtgg
cagcgtttgce
catcctagtt
agagaagaaa
gaggcacaag
ccggctgttg
catggtgcgg
gtcccgeecc
catcatcctc
ccagcgccgce
tgaatacaag
catactgcgc
ggcctgctga
ageccecctect
aaccttcctt

ggtggggagc

cattatatat
gggcagctct

gcggetgetg
gctggtagtc
gcaggccaag
cttcgcgecc
ctcggtcatg
gcgccgegec
cccgeacgcec
gggcgaggag
ggaggcaggc
gaccccgggce
gcgegtgtac
ccagtacctg
cccgeacgtg
tatgtacgtg
cttgggcagc
cceccgegecg
gcccgactac
ggcaaacctg
cagttcgceg
cgcgtcccgg
cacccacgag
cagggacggg

cagcagcagc
ggtttgtaca
ctctcggtca
ggtgatgaga
tatgaccaat
tccaccccag
atgctacggc
gtccacatct
tttgaggccg
ctggtcaagt
accgagaaaa
aatgtggccg
tccaatccac
cagaatgaga
cgcagccctg
tgccacatac
tctcccctge
ccctggetac
tagaggccac

cattccaaac
ctgtaataat
taggcgggtt
attatcagag
aaagaccagc

gaggagatcc
ttccgcatceg
ttcacttgca
ctgtcgcacg
tacctgggct
ctccgecgec
ggctggectg
gaggaggagg
gcggaggagg
ccgaccgggc
gtggcccagce
ctgtacggct
gtggactgct
gtcagctgcc
gcgcaggacg
cggcecccge
agcctggtag
gccctgeagg
tgcgtcggec
acgggcagtg
cggccaggag
aagaccaccg

caggtgtggc
ccttgctcag
tcttcatctt
aatcttcctt
tcttccccat
ctctectegt
ttgagggcca
cagggacact
tcttcatgta
gcgacgtcta
ccgtcttcac
aggtggtgta
cttcccgcaa
tcaacaagct
gcaccggggc
caggcaacct
cggtgcacag
ttcccttect
ctatgccagt

Page 7

actgctgatt
cctgtttgte
cccacagatc
aagtagccta
t

acaaccactc
tgctgacgge
acacgcggca
tgcgettctg
acgccgtgcea
gcceggggec
agcccgecga
aggagacggg
cgtgcactaa
aacacgatgg
tggtggccag
tcgaggtgcg
tcgtgtcgeg
tgtgcctgcet
cggtgcgcgg
cctgcgectt
tgcgggcggce
cgctgcgcga
tccetgeggce
ctacctctgce
ccaagcccag

ctttgggagg
ctccaaatca

ttcagatcta
gtggtcgtgg

caccttcgtg
tgtgggcggc
gccaggctgce
ggtcttccag
ccgcetggec
acgccgegeg
cctgggcgag
ggcagccgag
ggcggteggc
gcggaggcge
ggcagctttc
accgttcttt
ccctactgaa
gctcaacctc
ccgecgegge
ccctgeggceg
cgagcgcget
cggggcageg
ctcccggggg
gggcactgtc
ggctggctcc

tgtggatctg a

agtgacaggg
tggcgtgaac
cagaatcatg
catctgcaac
ctcccatgtg
ggccatgcac
tggggacccc
gtggtggacc
tgtcttttat
cccctgeccc
cgtcttcatg
cctcatcatc
gggctcgggc
gctgagtgag
tgggctggcet
cccatcccac
gcctctgcct
ccecggggect
gctcaaggtt

aggtgtgaat
cggcattcta
gtgctggtgg
acactccagc
cggctgtggt
gtggctcacc
ctacacctgg
tatgtcatca
ctgctctacc
aacacagtgg
ctagctgcect
cgggcctgtg
ttcggecacc
caggatggct
gaaaagagcg
ccccgaccct
gctggggatt
Tccttttoag

actgggagtg

1680
1740
1800
1860
1901

60
120
180
240
300
360
420
480
540
600
660
720
780
840
900
960
1020
1080
1140
1200
1260
1311

60
120
180
240
300
360
420
480
540
600
660
720
780
840
900
960
1020
1080
1140



<223> Description of Artificial

sequence <400> 56 Phe Leu Asp Thr

Hs P

pept i
Cys P

Seque

connexp

ro

Sﬁag

tci

i

IWO 2006/188494<210> 57 <211> 16
<220> <223> Description of Artificial
[ uence <400> 57 Ser

L

St

@ﬂ 8g (ggﬂt_ljkﬁ?gltgg pﬁ:latg

gt

sequence:
Leu Hi s

Seq
eu Ser Al a

S

SeHay ey

connexi n/ anti-connexi n peptide

Val

uence

°§s§ ég

Cys Arg Arg Ser
<212> PRT <213> ArdrfiBeioaho®wequence
connexin/anti-connexin

hr
@taacgc;é%l

adYagg

Pro Cys Pro

rg Asp Pro

é%ggw'tlfl ci al

1320
n3gEp Lys Ser

Phe Pgsaggaétagaégcwg;tmlcm: ggaa@ngagmg ’eczcnggggx ga@ga§tm144@13>

P

Artif

<210>
<211>
<212>
<213>

<400>

22
2263
DNA
Homo

22

cggagcccct
gagaccccaa
aaccgcccag
aaacactcca
atcctcgttg
accctgcagce
cggctatggg
gtggcctacc
tttaaggaca
acctacacaa
tatgtcatgt
cccaacactg
atgattgcag
attagatatt
taagaaatag
gccagcattt
gcctcaggtg
aggcctaatt
aggctgttag
ttgtttcttt
tttgggtgtc
ttctttcatt
aactctgtta
agatgttctg
aatggtatgt
tttgcagcac
ttgtagcctc
tggcctcatg
ccaactacta
agccagcatc
accatttaat
agatttggaa
aagtttgttt
tgtgaaaaga
acctgaatat
gtgagggtaa
aagaatagct
taaaacatta

<210>
<211>
<212>
<213>

<400>

23
2220
DNA
Homo

23

gaacttcttt
ccececcaccee
cgcaccggga

ggggaccggg
ctgattgcag

L e

conney

sapiens

cggcggcegec
cgccgagacc
agtagaagat
ccagcattgg
tggctgcaaa
caggctgcaa
ccctgcagcet
ggagacatga
tcgaggagat
gcagcatctt
acgacggctt
tggactgctt
tgtctggaat
gttctgggaa
acagcatgag
cccaacacaa
aaactccaga
ctatgcctgt
gggttattgg
ctctgaggac
Ctcctggggt
tgctttggaa
cactttttgg
gataccatta
cattcgctac
agctgagagg
aatcgagtga
tcaaatattt
cctgtaatga
dgaaagaacg
ggggaggaca
agactggact
gcttacccct
atagaagcta
tgccattatg
gtattttcct
{taatgatat
aaatataatc

sapiens

cctggcacag
agctctccaa
gggggggctc

ctgggccgga
tcggacctge

o

cggcccagga
cccgececegg
ggattggggc
aaagatctgg
ggaggtgtgg
gaacgtgtgc
gatcttcgtg
gaagaagagg
Caaaacccag
cttccgggtc
ctccatgcag
tgtgtcccgg
ttgcatcctg
gtcaaaaaag
agggatgagg
agattctgac
tgccacaatg
cttaattttc
tgtaaggtac
aagagaaaaa
tctttttgcc
gttttaatct
aagtgaaaac
tatgttcccc
tatgatttaa
ctgtctgttg
gacagactag
agatgtaatt
caggcctgtc
ctgatttaaa
aaatggggca
ctaaattctg
tcagcctcca
aggtttagat
cttgacatgg
gttgtcaaga
gcttgtaact
tctataataa

gactcactgt
agcccaccgg
ccaggggtgc
agcgggcacg
cgccgeggea

it

sequence

cccgcectagg
cceccgecgeg
acgctgcaga
ctcaccgtcc
ggagatgagc
tacgatcact
tccacgccag
aagttcatca
aaggtccgca
atcttcgaag
cggctggtga
cccacggaga
ctgaatgtca
ccagtttaac
caacccgtgce
cttaaatgca
gagctctget
tttcacttaa
tttcatattt
agccaggttc
aactttcccc
ctaacagtgg
tttgtagtat
ctgtttcaga
tttgaaatat
tattcattgt
aagttcctag
ttgtgtaaga
caacacatct
gaggtcgett
ggggagggag
ttgattaaag
attttttaag
aaatattgag
tttccaaaaa
atagcattgt
aaaataattt
aaaaaaaaaa

gccectteec
cctcecctgga
cccacgcacg
gtactcgcgg
cttaacagtt

agcgcaggag
cttcctcceg
cgatcctggg
tcttcatttt
aggccgactt
acttccccat
cgctcctagt
agggggagat
tcgaaggctc
ccgectteat
agtgcaacgc
agactgtctt
ctgaattgtg
gcattgccca
tcagctgtca
accatttgaa
cccctaaagce
gttagttcca
taaacagagg
cacagaggac
acgttaaagg
acaaagttac
gataggttat
ggctcagatt
ggtcttttgg
ggtcatagca
tgatggctta
aatacagact
cccttttecca
gggaatttta
aagtttctgt
atgagctttg
tgaaaatata
cagatctata
atggtactcc
aaaagcattt
tgtaatgtat
aaa

gctgtgggta
ggccgaggtc
gtcaaggtcc
caaactagcg
tgcagagtgc

Page 8

ccccagcgca
acgcagagca
gggtgtgaac
tcgcattatg
tgtctgcaac
ctcccacatc
ggccatgcac
aaagagtgaa
cctgtggtgg
gtacgtcttc
ctggccttgt
cacagtgttc
ttatttgcta
gttgttagat
aggctcagtc
acccctgtag
ctcaaaacaa
ctgagacccc
atatcggcat
acagagaagg
tgaacattgg
cagtgcctta
tttgatgtaa
gtaatatgta
ttatgaatac
CcCtaacaaca
tgatagcaaa
ggatgtacca
tgactgtggt
ttgacacagt
cgttaaaaac
tctacttcaa
actaataaca
ggaagattga
acatacttca
tgtaataata
caaatacatt

caaggtctgc
gacggcccgt
cgcgccaage
tgggcgagtc
ttccegeccce

5dance:

1588

60
120
180
240
300
360
420
480
540
600
660
720
780
840
900
960
1020
1080
1140
1200
1260
1320
1380
1440
1500
1560
1620
1680
1740
1800
1860
1920
1980
2040
2100
2160
2220
2263

60

120
180
240
300



WD 2006/ 134494 PCT/ | B2006/ 001961

Phe |

pept i
ser
Artifi

lelle 1

de

A

connexg
Gs u Lyegdtsgcdga

Leu L%@h

Leu Thic

aagcagccecg
ctctgggecc
gcctaccgtg
ctgtacgaca
atcttcaagc
ttcaatatgc
tgctacattg
gccgtctgea
cgaggcctgce
gcttccacct
ggcaataaca
ggtggggcaa
cctacagggg
agatattttt
agtgccagec
gcaaggggcc
agggatgatc
ccaagcagac
tgggctagec
ctgcagtgga
ctagaggttc
tctttcccca
aactgtgctc
gctgatagaa

<210>
<211>
<212>
<213>

<400>

24
1243
DNA
Homo

24

caaggctccc
acccaggaca
aagtactcca
gtgtacgtgg
accaagcagc
cgcctctggg
gtggcctacc
tccctgtacg
ctcatcttca
gattatgaca
tgttacatct
gccatctgca
gagatcttcg
ccaccatatg
gctgggtcgg
atcaacaggt
tgcecgtagea
aatgtgggag
atagctactg
ttttcccagt
aaaaaaaaaa

<210> 25

<211> 1299
<212> DNA
<213> Homo

i

5 10

gctgcaccaa
tgcagctcat
aggagcggga
acgcaggcaa
tcatcattga
cgcgcetggt
cccgacctac
tcgtactcac
acaaggacaa
gccgctgeca
agctgcaggc
catgcgggct
ctgagtgacc
tgacactggg
ctcaaaggac
acttagggca
aggagaggct
acaacagcag
tcagcagacc
gaggaggtct
tggagatacc
aatcctactc
aggctggtgc
catcctcaag

sapiens

aaggcctgag
cagccagcat
cagtgctgag
tggcagcgga
ccggctgecc
ccctacagcet
gcgaggaacg
acaacctgag
aggccgecegt
tgccccgegt
cccggeccac
tcctgetcaa
gccccaggcea
tcctectccca
ccccagtgga
cccccccaca
gggtggtgag
gttgggggta
gggattttgt
aaaaaaaaaa
aaaaaaaaaa

sapiens

8

t&HIC

2

<210> 60 <211> 18
<220> <223wW0Detc13n4oi on of Artificia

cgtctgctac
cttcgtcaca
gcgecggeac
gaagcacgga
gttcctcttc
gcagtgtgec
cgagaagaaa
catctgtgag
gcctcgaggg
ccacaagctg
ttcagcaccc
gccaatggga
ccactctgag
aactgggctg
atagactttg
ctgctagcag
tccctgagga
cacagaggtc
taaggcatct
tccagcagca
cagaggtccc
cctcagectc
cagcctttca
acagtttcct

tgggcaggta
gaactgggca
ccgcatctgg
ggaggtgtgg
caacgtctgc
catcctggtc
cgagcgcaag
caagaagcgg
ggatgctggc
ggtggcctgc
ggagaagaag
cctcagtgaa
ccggcggect
gggagggcac
tgcaggtggg
tgaggccacc
gagggtggct
gtttggtccc
atatggcaac
aaaaaaaaaa
aaaaaaaaaa

}j%%cc% e

gctga Iftec

<400> 59 Ser Arg Pro Thr GQu Lys Thr

<212> PRT <213> Artificial
sequence:
sequence <400> 60 Lys Arg Asp Pro Cys H's @n Va
<210> 61 <211> 11

cC
fggg 8@§g§€4§§§E§§§§gE
t<2 Idge g8 cg <@tz xg

§9CC€2QHH>QQEHRESQQEHQQQQ¢QﬁC45 cokRgqysag gqueaetasag Qﬁ

Shh e S

e cHeggiot tegoet

gatgagcaga
gacaactact
tgcccctege
cgccagaaac
ggcctgtggt
ctctacctgc
aacgtggccc
atcttcacct
ctctgctacc
ggttgcagec
gtggaggctg
aacctgaccc
catgcagggc
ttcactaagt
tctagccggg
aaacaagcga
ggcttcaacc
cataatgtgt
tggaggccac
ctactccctc
gcaggtctgg
ccaggtcatc
aggcagtggt
gaccctgctc
tgaaatcaat

gcacccaggt
tttctgcagg
ctgtctgtgg
gacgatgagc
tatgacgagt
acgtgcccct
caccacctga
ggcggactgt
ttcctctata
tccgtggagc
gtcttcacct
gtcttctacc
cggtgccggg
cctgaggatg
tatccataac
caggaaaaaa
gtgggggctc
tgggtcctga
agtatatgtc
daaaaaaaaa
aaaaaaaaaa

Page 9

aggactttga
tccccatctc
tgctggtcat
acggggacca
ggacctacct
tgcacactct
cctgccccaa
acttcatggt
tcatctgcca
cctcgtcctc
gggaggtgga
ccatctgacc
ggtgtggcag
tatgcaactt
tataggtaac
attaactatc
aggaagggat
aagagaggtg
acaaaaagtg
cagaggagcc
agggctgaga
acttggctca
gctcccatct
ccagggactt
aaatactgtg

atagaccttc
gcctgctgag
tgttcatctt
agaaggactt
tcttcceccgt
cactgctcgt
aacacgggcc
ggtggacgta
tcttccaccg
cttgccccca
acttcatggt
tggtgggcaa
aatgcctacc
ggaactctgt
ctgcgagatc
ggcaggggca
aggaagctcg
gcctcaggag
aaacctctta
adaaaaaaaaa
aaa

teﬂﬁfg

<2

acaag
SR
ctgcaacacc
caacatccgc
cctgecacgtg
gtgcgccaag
gttcagcctc
ctggcatggce
catcgtggac
gggcgectcce
cagggtcctg
cgccagecga
tccagaccca
acagggcagg
gtggagaggt
tcgttttage
ccacaggccc
tacgctgect
caacccagga
agaagtgctc
atgctcgecc
gcccagattc
atgaacctga
gtggaagccc
tcctccccac
gggtggatgc
ttttataaaa

cacgtgcagc
tggcgtgaac
tcgtgtgctg
tgtctgcaac
gtcccacgtg
ggtcatgcac
caatgccccg
cttgctgagc
cctctacaag
cactgtggac
gaccacagct
gaggtgcatg
cgatacgtgc
cctaatgaag
agcagataag
gtggcatcct
cccaggggcec
agggaggttg
ttaaatatga
aaaaaaaaaa

gcReagp

Ile
Sequence

connexi n/PEMIB20O6NOISKI N
Asp Cys Phe Leu

éggfrnce

Bga\ g Gy Ay

520 3>
Leu Thr Arg

b

780

840

300

960

1020
1080
1140
1200
1260
1320
1380
1440
1500
1560
1620
1680
1740
1800
1860
1920
1980
2040
2100
2160
2220

60
120
180
240
300
360
420
480
540
600
660
720
780
840
900
960
1020
1080
1140
1200
1243

Hono

Lys Ile Trp



20 25 30 Ile val Leu Thr Ala Val Ay Ay Qu ser Ile Tyr Tyr Asp Qu Gn

35 40 45 ser Lys Phe Val Cys Asn Thr GQu A n Pro Ay Cys Gu Asn Val Cys 50
55 60 Tyrwo006M3a49%he Ala Pro Leu Ser His Val Arg Phe Trgrdaboobbeoéd N 65
70 75 80 Ile Ile Leu Val Ala Thr Pro ser val Met Tyr Leu Ay Tyr Ala Ile 85

90 95 5&; éys Ile Ala Lys Mt Qu Hs Ay Qu Ala Asp Lys Lys Ala Ala 100
105 118 aé 19 WO 2006/ 134494 PCT/ 1 B2006/ 001961 Arg Ser Lys Pro Tyr Ala
Met  Arggddaptty agtdttihe n@@gté\dtatLﬁ;tca;agtlﬁ;gbagccla%Sgaﬁgchw 661l U G u Asp Asn
G u GapgodHparr ackktgthbt dpgtgdgog A agahbdacclsthasCtogpdgralicntigeu 1@ u ser Asp Lys
QWCLﬁaP’F‘&ttIQHECQEGtC 539qtgyCtel 3g s Asp Gly

CAi R i e

y An Tyr
Phe Letcactgctd ytﬁﬁm:a@bo a«t;gltgucsaFtaggBhggtfycaggaga gQ@(tc dn 4
0O Leu Cys

s Ser Arg Leu
Pro %CWQW $ag allglt@ E %ﬁa%gﬁﬁ@%egg%ﬂ aangQQQBMQQQ‘O“
Thr h
Leu gg %%a%% Eg tgc a’E%%tgc gﬁ ék% ﬁz @é%g@ 255 Thr lle
P

o Thr A u Lys
Arg A$pt at@tgtega:c eg dt;gsca&ru;gkag:c@tgctlceaa afrirat 60 7265 270 Ay A a

Tyr A$At age @apagatyRe ang

ccccacggta
ctgggctcag
accatcttgt
tagcatctct
caagagagag
ccccageteg
agaatggaaa
acacacatgc
tcatttgctg

aggtcatcac
cCtcatcttt
tgtgaagaaa
ggggaggctc

taggggcagg
cagccacctg

ttccttttct
tcatagaaga
aaaagtcaac

<210>
<211>
<212>
<213>

<400>

26
1805
DNA
Homo

26

ctgggaagac
caggcgacat
ggcttctagg
tgccctcatt
ccagcgcaat
ccagcatcgg
tggctgceca
cgggatgcaa
ccctccagcet
acaggcacga
tagaggacat
gcagcatctt
acaatgggta
ttgactgctt
cgtctgtgat
gttttaggag
agagtaagca
gtttcccaag
tctccagaag
ctttcataat
caacgtaatc
tgcagtcact
aaatttatat
aaaagatatt
ttttataatg
ccacaagtat
gtctgttggc
aatatatttt
aactcatccg
agctcgteccc
aaaaa

<210> 27
<211> 2094
<212> DNA

sapiens

gctggtcagt
cctcactgac
cactccagtg
ctttgggtct

ggattggggg
gaaggtgtgg
ggaagtgtgg
aaatgtgtgc
gatcttcgtc
aaccactcgc
taaaaagcag
tttccgaatc
ccacctgecc
tatttctagg
ttgcatgctg
atcaaagaga
gaatgaaatg
Ctaaacattt
gcaataccaa
aaatagacac
aaatatgtgg
ttgacaggtt
aactgttott
tttataggct
actggtcttc
ctaaatttgg
aaatttgtga
tactgctttc
tttgccaatc
cattgcttaa

angpgenst THICAPEaRg e aaMCHCIAo CRRYtgCac 7

ccacctcttc
acagtcatcc
gaggggctgce
cataggtgca
gattcagacg
acggcactgg
tagtgagggc
gggcaccttc
gaaaaaaaaa

tcacctgecce
cgagcaaaga
gggtaggaga
gaaacactgg
acgctgcaca
atcacagtca
ggtgacgagc
tatgaccact
tccaccccag
aagttcaggc
aaggttcgga
atctttgaag
tgggtgttga
ccaacagaga
cttaacgtgg
gcacagacgce
aatgagctga
caaggtaaaa
cctgaaagtt
ttgagttaac
tccatctetg
ccttttaagt
gataaggaac
tggatgtttt
cttacctgga
aacttacaaa
actgtcatga
tgaatgtaga
attgcaaaca
gccttcaaaa

ctgcaaacaa
tcctctctta
ctggactggt
acctgagagt
ctctgggage
gccagttccc
caatgcccag
atcgtgtgtg
aaaaaaaaa

cactggttgt
ttgacattcg
aggaggtctg
cagtcgttgg
ctttcatcgg
tcrttatttt
aagaggactt
ttttcceggt
cgctgctggt
gaggagagaa
tagaggggtc
cagcctttat
aatgtgggat
agaccgtgtt
cagagttgtg
aaaaaaatca
tttcagatag
tgtagctgeg
ccttctgtag
tttttgtagg
aaaacaagag
ggactctctg
atttatccag
tagttctgac
aaaacatgcg
gggtctatct
tacgcttaag
cggaacagtg
actgaaatgt
aaaaaaaaaa

gacgacctcc
ccagaccgcec
ctggcaggtt
gggggagcta
cagttcctag
cctctgectct

ggttggaggg
gcccactgtce

tttttaaaca
tatcatcact
aaaccctcgc
aaacaggact
gggtgtcaac
ccgagtcatg
cgtctgcaac
gtcccacatc
ggccatgcat
gaggaatgat
gctogtggtgg
gtatgtgttt
tgacccctgc
taccattttt
ctacctgctg
ccccaatcat
tggtcaaaat
tcataaggag
cctgaagagt
atacttgctc
actgcttgac
acaaagtggg
gaattgatac
tttgaattta
atgttagttt
tgtaaatatt
gtggaaagtg
tggaagcaga
ggatgtgatt
adaaaaaaaa

Page 10

tttcgggtga
cccgagacca
gggcctggat
agccatgagg
tcctcaactc
gcagctcggt
aggagggcgt
agaacttaat

aattctgata
gtgcaccatt
agagggatct
cagggataaa
aaacactcca
atcctcgtgg
acactgcaac
cggctgtggg
gtggcctact
ttcaaagaca
acgtacacca
tacttccttt
cccaaccttg
atgatttctg
ctgaaagtgt
gccctaaagg
gcaatcacag
acttctgtct
ttgtaaatga
cattcataca
aaaggagcat
tactttctoga
ttttattagg
tataaagtat
tagaattaca
gttttgcatt
ttcattgcac
aggctrtret
gcctcaataa
aaaaaaaaaa

840
900
960
1020
1080
1140
1200
1260
1299

60
120
180
240
300
360
420
480
540
600
660
720
780
840
900
960
1020
1080
1140
1200
1260
1320
1380
1440
1500
1560
1620
1680
1740
1800
1805



275
290
305
du
Al a
Lys
Al a

PRT
Ser
Gy
Lea
Arg C¢
ser

280 285 dy Tyr Asn Ile Ala Val

295 300 Ser Asn Al a Lys Ile Ala Tyr

340 345 350 Val

Pﬁéggﬂcéagq %aﬁﬂﬂagFB

adattgggtc

aagggcaccg
ctccaaggtc
tcagggogtg
agaaggtaac
ttcatactgg
agagaaggtc
ccccatcccec
gctcgctgcet
tcatgctgat
agcaagagga
gcgccttecec
ccccggtgct
aggcggeggce
gcgcccgecg
tgaccttcct
gcgeccggtec
ccgtcttegt
agctgggcca
accgtgcaca
tcacttggga
agacagagct
gctctctcec
tgaaggtgtc
caccatctct
tggggctgtg
tgtgtgtcag
atgtagtttc

<210>
<211>
<212>
<213> Homo

<400> 28

atgtgtggca
gggcgectcet
cctggagtct
aaggctgcect
gtcatcttgg
tggcactggg
ggcaacacag
ctgggggctc
ttccagatgc
aatctgtccc
ttctgtctet
acctggaagc
cacaagaaag
gttccaggaa

28
840
DNA

<210>
<211>
<212>
<213>

<400>

29
672
DNA
Homo

29

agcgtctcg g
ctgggtttec
cttcctaaga
cggctaaaat
ccatagctga
tctcatcget
caacggaccc
tgactccccg
ggacgccgtg
cttccgceatc
gttcgtotge
ggtctcccac
gttcgtcotc
gcagtgcgcec
cgcgcgecgce
gggcggccag
gccctgeccg
gctcttctat
cctgctectgg
cgaagaggcg
agaaaacaga
ggatgcccct
cttccatggc
cccaggcecta
ctgatgacag
ccgetgtttt
aagatgttca
aagtttttca

sapiens

ggttcctgcg
tgcttcccgt
atggtgatga
gcttcgatgc
tggctgtacc
aattatcagg
atgtcccagg
ggcttgtecct
ccagctcctt
gcccectctga
tgtttacttt
acaaatcttc
caaccgatag
gaagcttagc

sapiens

Gn Ala Tyr Ser

3553>3Hen368PTeNss Ala Lys Val Gy
Seho®R 797375 380 Page 20 WO 2006/ 134494 PCT/ |1 B2006/ 001961 Ser Lys Ser
Asp Ay Lys Asn Ser Val
<2§®$aﬁuﬁb99

Ecm:acqzh |gcc3tcn:ca:<n @g@ga@gyg Gymacztg;agstaavaatgﬁowﬁgaaatgc9@0 Tyr Asp LYS
i cac

cgag
gcttccgaaa
atctgggatc
gcaaatgggg
gcgtcgectg
aaacccgggc
caccccgata
cccecgegtec
cagctgcagt
ctggtgctgg
aacacgctgc
taccgcttct
tactccatgc
cccggactgc
tgctacctgce
gcgectgctct
cacacggtcg
ttcgeggtgg
aagggccgec
cagaagctgc
caccttcaag
cgcttccgta
acgtagtatg
caccactgcc
ttctgtgtcc
ccagatgtat
agatcagcat
ttagccgceat

gcggetgetg
gctcctggga
gcagagtgaa
cttccacccc
cagcgccctce
aaaggggaag
ggctggaagc
ggagggggca
tgcatgtcgce
gaagaccatt
tttggagett
ctcttctaaa
cctcccagtyg
ccaggaaaaa

ser

Trp I'le 385 390 395
C@QQa ggggc):gga:g zcszagcxcamemmaawtcc4c:m>sc53aqae60 Ay

PR Lt S 1

ﬁga&sagt&tgaﬁ gé@aé’ét

Tadec

ccaggcaagt
tggaggatcc
gatcctccecc
ctcccectegg
ctctcctacc
ggcttggaag
ccagcgccat
cgccgetegt
ccacggtggg
agccgggetg
ggctcttcca
accgggcagg
ccgaggccca
tgagcgtggc
acggcttccg
actgcttcgt
ggctgctgtc
cgcgcgecgg
tcccgeegece
gagagggctc
gggaaagcac
tgctcagtaa
atgcccgaac
acaacccaga
tcattcaaca
catccgatgg
taaaaaagta

gcggaggaga
ttccgectty
ttcgtgtgtc
ctcteccecge
tatatgggtt
gaggaggaga
ctcaggctgc
gccctggggt
cgagaacctt
ttcctaaaga
gtgcttctag
tacttcctaa
gtggaaacca
caaagaccag

Lys Ala Ay

gcackectec
ccacagcatc
caggggctgg
cagggtcgaa
agcacccatc
gcecctccegt
tcacgactca
gggcaggggt
gggggagtgg
gggccgectc
cggcgcegtyg
tcgccagacc
catcctgctg
caaggaggcg
gtgcgcgeeg
gctgcgcctg
cgtggccccg
gagccggccc
ggcgetgetce
ggagcgtgac
gccgecgeca
ccctggtagce
ttctcctgca
atatgtgttg
actatccatg
cccctecaca
aatatttgta
aaatagcata
aaaggaaaca

gccggegcetc
tgctgctggc
acacccagca
tgcgtttctg
tcactctgta
ccctgatcca
tctgggctta
tgcagtacca
gccttggtag
ccatgtttgg
gtttggggag
cttcagagag
aagagcaatt
ttggacccag
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catgggcacc 4
cttgacagct
tccagetgat
cggagacggc
ggtcccaaag
ggccctecgt
ccctgaagtc
ccctgacttg
gcgttecctgg
tggctggtgg
ttcgaggacg
tgctacgacc
ctctcggcge
ggcggcgcetg
tgcgcectge
ctggccgage
cacttcgcgt
accgagaaga
agcgtagecg
aaccgctgca
cctattgttg
ccccacccca
ggatggcatt
gatgagaaac
ctatggtggg
caaacccaga
gggtacctac
tgagccatgt
aatg

cacccccgtg
tgccagtggg
gcecgggetgce
ggtcttccag
tcacgtgatc
gggacgggag
tgtggctcag
cctgtatggg
tataacctgce
agtcagcggt
atggtggagg
caccagaaga
tcaagaagca
agatgcctga

Lys Pro Asp An lle An Tyr Thr GQu Leu
Lys G n Asn Lys Ala Asn Thr Ala G n
310 31%0326/136d9y A n A n Tyr Ay ser Hs Au Qu Asnpkeusiogodb@ ASP Leu
325 330 335 Ala Leu Gn Arg u Ile Arg Mt Ala G n GQu Arg Leu Asp Leu
Hs An Asn Asn Pro Hs Gy Pro Arg Qu
ser Asn Lys ser Thr

<210> 63 <211> 382

Bo®er

480
540
600
660
720
780
840
900
960
1020
1080
1140
1200
1260
1320
1380
1440
1500
1560
1620
1680
1740
1800
1860
1920
1980
2040
2094

60

120
180
240
300
360
420
480
540
600
660
720
780
840

p
Ser Thr Al a
|l e Leu Lea
Al a Phe



65 70 75 80 dAn lle Ile Phe Va

85 90 95 Phe Tyr Val

100
115
130
145
Ile
Cys
Ile
Leu
Leu
Lys
Asp

105 11wa m®ue/i3ss94Val
120 125 dnlle Gu lle Lys Lys Phe Lys Tyr Ay Ile Qu Qu Hs Ay Lys

135 140 Val

1
1

Pro 1Wﬁtgﬂ$
Thr QS <AE

B

c§ EEQE%E:Qqaé

tgertdétnadg¢

F;cﬁ

%rGu(%1%nﬂpAm

<210>
<211>
<212>
<213> Homo

<400> 30

atggaaggcg
gtaggaaagc
gggcgacccg
tgcgccaatg
cagggcgtgt
gccacgetcg
cagagacgct
gccggetaca
cactactttc
acgggegtgg
ctctgggegg
cggcggegga
ggagcctcag
ggggcaccgg
acatccaggg
tccgccageg
gaccccaggg
cccccttect
cacctgagag

30
1113
DNA

<210>
<211>
<212>
<213> Homo

<400> 31

atgggggact
gtggggaaaa
gctgaggatg
tgcaacaata
cagatcatct
agggcctttg
ccagatcttg
cagaagagga
atcttgacca
tttcaaatgc
tttgtatcca
atttccttgt
acactttata
ttgaagaaat
tctccacttc
accatgtggc
gactggtctg
gctggcagtg
cagaatacaa
tttgcagtag
gatcttcata
gacagatctc

31
1632
DNA

sapiens

tggacttgct
tctggttcgt
tctaccagga
tttgctacga
gcgtecctect
ccgcgetggg
gccecgeggec
tcatccacct
tctttggatt
tggactgcta
tcagcgcgcet
tgcgcaggag
gccacgcgga
cgcccecggg
tgtcagggca
aaaagctggg
gctcaggatc
gcagcagcct
ccaggaagtc

sapiens

ggaacttatt
tctggctgac
tctgggatga
tctgttatga
ttgtgtcttc
agaaagacag
acttggagga
tccataaagt
gatctgtgct
acccccttta
ggcccactga
tactcaatat
agaaatccag
attctgtggc
aagctaacaa
aaatcccaca
agaaggatca
ctggaaatca
tgtctcagtc
gaacctggga
gtcactgcag
gcccaggcag

Lys Met Arg

cgg%?Q§gsa
hSc
Kgsaﬁiaigﬁ(ﬁitc

g

SQkxf@ﬂt

thﬁ
citt

b

Ser Val

Leu Leu Arg

e

Pro Thr

QHt

tpgtgtT tthBEtghsatfi tCys

Asn Val

Thr T r
Fa%ﬂtac?ﬂwéaggﬁ

%J\‘é%@%

Lea Leu Tyr
Met Arg Lys Qu GQu Lys Leu Asn Lys Lys Au Gu Qu
Ala A n Thr Asp @y Val

Ile Ile Ser
QEEE 60

Leu Ala H s Val

Asr/idRbochb®eleu Lys

Ile Leu
e An Trp Tyr
s Arg Asp Pro

3

ggé@ga @z'ﬁbr G u Lys Thr

ctlttdatét¢¥gegtggxtt£a£ YhgtagattSacatgaggyul300er
g%?%?ftﬁgztzetﬂﬁg 32ﬁ99ﬂt¢ﬂ3ﬁﬁ

bt

aSE@athGG aes5 270
gtegrgait F%%Stﬂ@ﬁgtSéchaﬁéaqﬁ'éttﬁéiaqﬁ% acgECaagyc
Asn Asn ser Ser Cys Arg Asn Tyr Asn Lys Gn

Asn Tyr Ser Ala Gu G n Asn Arg net

agggtttctc
cctcacgatg
cgagcaggag
cgtcttctec
ccccteegec
ccececegecge
attcggggag
cctcctecgg
cctggceccg
cgtgtcgegg
gtcttttctg
gccgggaccec
gggacgccgg
tgcacgcgcc
cacgaagatt
cagacagccc
cgaggagcag
gcagccccct
tgagtgggtg

gggtggcatc
catcctcttc
tgaacagtca
tgatgcattc
tccttctttg
gcagaggaaa
gcagcaaaga
ccctctgaaa
ggaagtagga
caaatgcact
gaagacaatt
actggaaata
cagtgagggc
ccagcagtgt
tcaacagcaa
gccaaggcaa
gcatagcgga
gcacctggga
ctggctaggt
gcagtcccag
agacagtgaa
tcgcaaggece

atcatcacat
ctgctgcgga
aggtttgtct
cccgtgtcte
gtcttcagcg
tgccecgacc
cgcggeggec
accctgctgg
aagaagttcc
cccacagaga
ctgggcctcg
cccacaagcc
actgacgagg
gg9ag9gggagg
ccggatgagg
cggggcaggc
ccctcageag
gacccgcetg
tga

ctagaggaag
atcttccgaa
gcatttgect
cctatctctt
gtctatatgg
aagtcacacc
atagataggg
ggatgtctgc
ttcatgatag
caacctcctt
ttcatgettt
tttcatctag
attgaggatg
atgatttgct
gtcattcgag
cttgaagtag
cagctccatg
cagcaatcag
acaactacgg
gacccagaac
ggcagcatga
agctttctgt

taaactgcaa
tgctggtgat
gcaacacgct
acctgecggtt
tctatgtcct
cccgggagec
tccaggtgec
aggcagcctt
cttgcacgcg
agtccctgcet
ccgacctggt
cctccatccg
agggtgggcyg
gggctggeag
atgagagtga
cccaccgaga
ceceecagecg
ccagctccag

ttcactccca
tgctggtact
gcaacacccg
tgatcaggtt
gccatgcact
ttagagccca
aactgaggag
tgcgtactta
gccaatatat
gccccaatgc
ttatgcacag
gcatcagaaa
aaacaggccc
cttcattgcc
ttaatgtgcc
acccttccaa
ttcacagccc
accattcctc
ctcctagaaa
cctcaggtga
gagagagtgg
ccagattgtt

Page 12

cgtgaccatg
tgtcttggeg
gcagccggga
ctggctgatc
gcaccgagga
ggcctceggg
cgacttttcg
cggggecttg
ccctececgtgce
gatgctgttc
ctgcagcctg
gaagcagagc
ggaggaagag
ccccaggegt
ggtgacatcc
ggccgeccag
cctggecgeg
tggtgctcec

ctcaaccata
tcgtgtggcet
gcagccaggt
ctgggtttta
ttataggctc
gatggagaat
gttagaggag
tgtcttacac
tctctatggg
ggtggattgc
cattgcagcc
aattatgagg
tccattccat
tgaaagaatc
aaagtctaaa
tgggaaaaag
gtgtccctgg
attrtggcctg
ctgtccatcc
gcctctcaca
ggtctggata
gtctgaaaag

Leu Al a
Ollelle GU
240 Lys Gy
0 255 Al a Lys

ser
280 285 Val
0 295 300 Al a
305 310 315 320

60
120
180
240
300
360
420
480
540
600
660
720
780
840
900
960
1020
1080
1113

60
120
180
240
300
360
420
480
540
600
660
720
780
840
900
960
1020
1080
1140
1200
1260
1320



Gy Gn Ala Gly Ser Thr Ile ser Asn ser Hs Ala Gn Pro Phe Asp 325 330 335

Phe Pro Asp Asp Asn G n Asn Ser Lys Lys Leu Ala Ala Ay Hs Qu 340 345 350

Leu G n Prwdmoe/fdsasdl | e Val Asp G n Arg Pro Ser Ser Arg Aler/®boeo8gr 360 365

Ser Arg Ala ser Ser Arg Pro Arg Pro Asp Asp Leu Gu Ile 370 375 380 <210>

64 <211> 226 <212> PRT <213> Honp sapi ens <220> <223> Connexin 26 <400>

64 Vet SRRt tgagtc aggaguRtathggryc Qz‘ua %%b \FATL9gaTtE . 89||s 15 10
gyt

o “S/géttlc %§§ c c@a@gﬁ g%%iggggt igz gkt 2139@%?3 gé Oarg 20 25 30

360 35 40 45
Al a Asgﬂ@bmggggl gi@,astd!osut atg galgaglatGaaaathat thyas WSagNalaa 0 50 55 60
Page 29topartm@yeda 34494 PCT/ |1 B2006/ 001961 Tyr ASP His Tyr Phel@o |le ser
Hs Ile Arg Leu Trp Ala Leu Gn 65 70 75 80 Leu Ile Phe Val Ser Thr Pro Al a
Leu Lewp1dal3Ala Met Hs Val Ala 85 90 95 Tyr Arg Arg His Qu Lys Lys Arg

Lys PhdlllbellLsGly Gu lle Lys 100 105 110 ser Gu Phe Lys Asp Ile Qu
Gullf%lez ff Lys Val Arg Ile 115 120 125
rt1f1c1a S

duence
<220> ] i ) ) .
<223> Dpescription of Artificial Sequence: connexin/anti-connexin peptide
sequence
<400> 32

Phe Glu val Ala Phe Leu Leu Ile GIn Trp Ile
1 5 10

<210> 33

<211> 11

<212> PRT

<213> Artificial Sequence

<220>

<223> Description of Artificial Sequence: connexin/anti-connexin peptide
sequence

<400> 33
Leu Leu Ile GIn Trp Tyr Ile Gly Phe Ser Leu
1 5 10

<210> 34

<211> 16

<212> PRT

<213> Artificial Sequence

<220>

<223> Description of Artificial Sequence: connexin/anti-connexin peptide
sequence

<400> 34 .
Sgr Leu Ser Ala Vg] Tyr Thr Cys Lys A{g Asp Pro Cys Pro ?;s Gln

<210> 35

<211> 12

<212> PRT

<213> Artificial sequence

<220>

<223> Description of Artificial Sequence: connexin/anti-connexin peptide
sequence

<400> 35
vi1 Asp Cys Phe Lgu Ser Arg Pro Thr ggu Lys Thr

<210> 36
<211> 11
<212> PRT

Page 13



Gu @y Ser Leu Trp Trp Thr Tyr Thr Ser ser Ile Phe Phe Arg Val 130 135 140
Ile Phe Gu Ala Ala Phe Met Tyr Val Phe Tyr Val Met Tyr Asp Ay 145 150 155
160 Phe Seo 2at/1ss4ey Arg Leu Val Lys Cys Asn Ala Trp Pro wyShdofe 165 170
175 Thr Val Asp Cys Phe Val ser Arg Pro Thr Gu Lys Thr Val Phe Thr 180
185 190 Val Phe Met Ile Ala Val Ser Gy Ile Cys Ile Leu Leu Asn Val Thr 195
200 20913@ Artigicieyssempeneeu Leu Ile Arg Tyr Cys ser Ay Lys Ser Lys Lys 210
215 22Q,50Pro Val 225 <210> 65 <21]> 266 <212> PRT <213> Hono sapi ens
<220> @asm&enmxbn 0 ArcHaQ7a B SelyldncAS NcohhBx V/antPheohfakid pegdide Leu Leu
Ser dseduahceAsn Lys Tyr 1 5 10 15 Ser Thr Val Leu ser Arg Ile Trp Leu ser
Va: Val40'1|§ge36 |l e Phe Arg 20 25 30 Val Leu Vﬁl Tylr Val Val Alha Al a gU Au
Val Tr 40, 4 Y. Phe Val Cys Asn Thr Lys n Pro
Ay c,ysl PR KT8 @al Gggysﬁ%gw%%hh%ﬁ% VO 2006/ 134494 PCT/ 1B2006/ 001961
Tyr Asp G u Phe Phe PO Val ser Hi's Val Arg Leu Trp Ala Leu Gn 65 Leu Ile
Leu Val Thr Cys Pro Ser Leu Leu Val Val Met Hs Val Al a

<210> 37

<211> 13

<212> PRT

<213> Artificial Sequence

<220>
<223> pescription of Artificial Sequence: connexin/anti-connexin peptide
sequence

<400> 37
Leg Gly Thr Ala V§1 Glu Ser Ala Trp ggy Asp Glu GIn

<210> 38

<211> 12

<212> PRT

<213> Artificial Sequence

<220>
<223> Description of Artificial Sequence: connexin/anti-connexin peptide
sequence

<400> 38
Gln Ser Ala Phe Agg Cys Asn Thr G1n G}g Pro Gly

<210> 39

<211> 12

<212> PRT

<213> Artificial Sequence

<220>
<223> Description of Artificial Sequence: connexin/anti-connexin peptide
sequence

<400> 39
Gln GIn Pro Gly gys Glu Asn val Cys I5r Asp Lys

<210> 40

<211> 13

<212> PRT

<213> Artificial Sequence

<220>
<223> pescription of Artificial Sequence: connexin/anti- connex1n peptide
sequence

<400> 40
vi1 Cys Tyr Asp Lgs Ser Phe Pro Ile sir His val Arg

<210> 41
pPage 14



85 90 95 Tyr Arg Gu GQu Arg Qu Arg Lys H's Hs Leu Lys Hs Gy Pro Asn

100
115
130
Met

Cys
Val

Phe
Arg
Val

Leu
265

31.1

Tyr

105 110 Ala Pro ser Leu Tyr Asp Asn Leu Ser Lys Lys Arg Ay Ay Leu Trp
120 12y0oTobs/1Hake4TYr Leu Leu ser Leu Ile Phe Lys Ala Ad ¥adosHsReN a Gy
135 140 g Phe 145 Leu Tyr Ile Phe 1H s 50 Arg Leu Tyr Lys 15p Tyr Asp
Pro ArO 5 16 Val Val Ala cys ser Val Qu Pro Cys Pro H's Thr Val Asp
y}%%%g%#m 175 Ile Ser Arg Pro Thr Gu Lys Lys Val Phe Thr Tyr Phe Met
Th 190 la Ala Ile Cys Ile Leu Leu Asn Leu ser Gu Va
Tyr Pec 18600 SRR,

Arg2Bro 210 215 220 Arg Cys Arg Qu Cys Leu Pro Asp Thr Cys Pro Pro Tyr
Lett3arDesgpiptign 02"35"‘221‘%

Met®IGeeAl a Gy 245 250 255 ser Ala Pro Val Asp Ala Ay @y Tyr Pro 260

| Ay Lys Arg Cys Met Qu Ile Phe Ay Pro Arg Hi s
cig Feaigncer ycaaneximy/gntd (gopRgxia) RepAdfe Ser Val

<> 6 <211> 273 <212> PRT <213> Honp sapiens <220> <223> Connexin

<400> 66 Met Asn Trp ser Ile Phe Gu Gy Leu Leu ser Gy Val Asn Lys
§1a Ala Glu ser val Trp Gly Asp Glu ige Lys Ser Ser Phe {;e Cys
5

Asn Thr Leu ggn Pro Gly Cys Asn ggr val Cys Tyr Asp ggs Phe phe

Pro Ile ger His val Arg
5

<210> 42

<211> 12

<212> PRT

<213> Artificial Sequence

<220>
<223> Description of Artificial Sequence: connexin/anti-connexin peptide
sequence

<400> 42
Glu Ser val Trp Gly Asp Glu Lys Ser igr Phe Ile
5

<210> 43

<211> 12

<212> PRT

<213> Artificial Sequence

<220>
<223> Description of Artificial Sequence: connexin/anti-connexin peptide
sequence

<400> 43
Ile Cys Asn Thr Lgu GIn Pro Gly Cys ﬁgn Ser val

<210> 44

<211> 12

<212> PRT

<213> Artificial Sequence

<220>
<223> Description of Artificial Sequence: connexin/anti-connexin peptide
sequence

<400> 44

Ser val Cys Tyr Asp His Phe Phe Pro Ile Ser His
1 5 10

<210> 45

<211> 25

<212> PRT

<213> Artificial Sequence

Page 15



15
I'le
Thr
Thr
Val
Cys
Au
Leu
Cys
Phe
Lys
Lys
Al a
Ser
Cys
Asp

10 15 Page 24 WO 2006/ 134494 PCTQB2006/ 001961 Ser Thr Ala Phe Gy Arg
Trp Leu ser Leu Val Phe Ile Phe Arg 20 25 30 Val Leu Val Tyr Leu Val
Al a G was@e/YsaoaTrp Ser Asp Asp H's 35 40 45 Lys Aspp -@82@0&@ %E
Arg Gn Pro Gy Cys ser Asn Val cys 50 55 60 Phe Asp e Pro
Ser Hs Val Arg Leu Trp Ala Leo Adn 65 70 75 80 Leu Ile Leu Val Thr
Pre2 r Leu,Leu V Val _Met_His Val Ala 85,90 95 Tyr Arg Qu Val Gn
Ly§e egcg%‘""ﬁ"@"d’ AAFbﬁIQi@] Jeguesqs: A%‘?ﬁ‘”eiUUaTBB‘CPTOE’Qé‘r PRI dRr g Leo Tyr
y Lys Lys Arg Ay Gy Leo Trp 115 120 125 Trp Thr Tyr Va
Se&mﬂ»u4whl Phe Lys Ala ser Val Asp Ile Al a 130 135 140 Phe Leu Tyr Val
H's Ser Phe Tyr Pro_Lys Tyr Ile Leu Pro Pro 150 155 160 Val Val
Cy4rdH-8u A %)éspgw &1@@%#’89@9 igese"%l‘\sﬂsﬂ"‘o)‘é P8 965 170 175 Ile Ser
Pro Ser Qu Lys Asn Il e Phe Thr u Phe Met Val Ala 180 185 190 Thr Al a
Ile Cys Ile Leo Leo Asn Leu Val GQu Leu Ile Tyr Leu 195 200 205 Va
LyBheAVg1 Ges Migs PED ThGyE€1u eéMs Ather Ala Arg Lys Ala A n Ala 210 215 220 Met
Thr Ay Hs s Pro His Ay T Thr Ser ser Cys Lys G n 225 230 235 240
Asp Leu Leu Ser Gy Asp Leu Ile Phe Leu Gy Ser Asp Ser H's 245 250 255

<210> 46

<211> 12

<212> PRT

<213> Artificial Sequence

<220>

<223> Description of Artificial Sequence: connexin/anti-connexin peptide
sequence

<400> 46
Vi] Lys Cys Glu §1a Phe Pro Cys Pro Aig Thr val

<210> 47

<211> 12

<212> PRT

<213> Artificial sequence

<220>

<223> pescription of Artificial Sequence: connexin/anti-connexin peptide
sequence

<400> 47
Vi] Asp Cys Phe ¥a1 Ser Arg Pro Thr G}g Lys Thr

<210> 48

<211> 13

<212> PRT -

<213> Artificial Sequence

<220>
<223> Description of Artificial Sequence: connexin/anti-connexin peptide
sequence

<400> 48
V%1 Cys Tyr Asp Hgs Phe phe Pro Ile Sig His val Arg

<210> 49

<211> 18

<212> PRT

<213> Artificial Sequence

<220>

<223> pescription of Artificial Sequence: connexin/anti-connexin peptide
sequence

<400> 49
Va1 Trp Gly Asp g]u Lys Ser Ser Phe 118 Cys Asn Thr Leu Glg Pro Gly Tyr

pPage 16



Pro Pro Leu Leu Pro Asp Arg Pro Arg Asp His Val Lys Lys Thr Ile 260 265 270
Leu <210> 67 <211> 333 Page 25 WO 2006/ 134494 PCT/ |1 B2006/ 001961 <212> PRT
<213> Hono vampioems494220> <223> Connexi n 37 <400> 67 Metp&as206001dsp G Y
Leu Gu Lys Leu Leu Asp dn Val Gd@n Qu 15 10 15 His 5er Thr Vval Val
Lys Ile Trp Leu Thr Val Leu Phe Ile Phe 20 25 30 Arg Ile Leu Ile Leu
Leu Ala Gy Qu Ser Val Trp Ay Asp Qu 35 40 45 A@n Ser Asp Phe Qu
Asppipbrs@®da Gn Pro Gy Cys Thr Asn Val 50 55 60 cys Tyr Asp Gn Al a
Prqzlr_u,elsser Hs Ile Arg Tyr Trp Val Leu 65 70 75 80 d n Phe Leu Phe
Ses21TwrPR®r 0 Thr Leu Val Tyr Leu Ay Hs Val 85 90 95 1Ile Tyr Leu 5er
Artfldr Artifiidiad sesyepgdy Gn Lys Gu Ay Gu 100 105 110 Leu Arg Ala Leu

Phe

Al
G
a

s Asp Pro Gn Val Gu Arg Ala Leu Ala 115 120 125 Ala Val Gu

2
D288t peRlcpigeien | de ApeTFi¥aAT @'eauéﬁcﬁ AsdnEX th/AhEi -k3Anddn déltidéeu Arg lle
seghkacd eu Met Ay Thr Tyr Val ser Val Leu 145 150 155 160 Cys

se<r40}§9l Leu Au Ala Ay Phe Leu Tyr Gy An Trp Arg Leu

Asp G1u Lys Ser Ser Phe Ile Cys Asn Thr Leu GIn Pro Gly Tyr
1 5 10 15

<210> 51
<211> 11
<212> PRT
<213> Artificial Sequence

<220>
<223> Description of Artificial Sequence: connexin/anti-connexin peptide
sequence

<400> 51
Sez Arg Pro Thr G;u Lys Thr val phe Igr val

<210> 52

<211> 7

<212> PRT

<213> Artificial Sequence

<220>
<223> Description of Artificial Sequence: connexin/anti-connexin peptide
sequence

<400> 52
Sgr Arg Pro Thr G;u Lys Thr

<210> 53

<211> 13

<212> PRT

<213> Artificial Sequence

<220>
<223> Description of Artificial Sequence: connexin/anti-connexin peptide
sequence

<400> 53
vi1 Cys Tyr Asp Lgs Ser Phe Pro Ile isr His val Arg

<210> 54

<211> 11

<212> PRT

<213> Artificial Sequence

<220>
<223> Description of Artificial Sequence: connexin/anti-connexin peptide
sequence

<400> 54
Ser Arg pro Thr Glu Lys Thr ITe Phe Ile Ile
Page 17



165
180
195
210
225
Ay
Asp
Pro
Al a
Phe
Arg

170 175 Tyr Gy Trp Thr Met Gu Pro Val Phe Val Cys G n Arg Ala Pro cys
185 190 Pro Tyr Leu Val Asp Cys Phe Val Ser Arg Pro Thr Qu Lys Thr Ile
200 20&0 Zobez13udsd 11 e Phe Met Leu Val Val Ay Leu Il e ppansbk®ydioddss Leu Asn
215 220 Leu Leu Qu Leu Val H's Leu Leu Cys Arg Cys Leu Ser Arg Ay net
233 235 240 Page 26 WD 2006/ 134494 PCT/ |1 B2006/ 001961 Arg Ala Arg @ n
Gr Asp Ala ProPro Thr @ n dyl®hr ser ser 245 250 255 Asp Pro Tyr Thr
@ n Val Phe Phe Tyr Leu Pro Val Ay Adn Ay 260 265 270 Pro Ser Ser Pro
Cw16¥ g5Thr Tyr Asn Gy Leu Ser Ser Ser Gu 275 280 285 dn Asn Trp
As@lled2Thr Thr Gu GQu Arg Leu Ala ser ser Arg 290 295 300 Pro Pro Leu

ngigg?p I?rf Prodn Asn dy Gn Lys Pro Pro 305 310 315 320 ser
Pr et TEEYTCdRt SRANESS Lys Lys @ n Tyr Val 325 330 <210> 68 <211> 35

<212> PRO> <213> Artificial Sequence <220> <223> Description of Artificial
sequenree3> eenaeipithorextr Aelifitta dequenne: <dtexibgartiscainexVialpeptidedy Asp G u

Adn
Cys

AlsgaMdi¥ephe Val Cys Asn Thr Leu 1 5 10 15 dn Pro Ay Cys Lys Asn Val
TYofsRsH s Tyr Phe Pro Ile Ser

Ile Cys Asn Thr Lgu GIn Pro Gly Cys égn Ser val

<210> 56

<211> 16

<212> PRT

<213> Artificial Sequence

<220>
<223> Description of Artificial Sequence: connexin/anti-connexin peptide
sequence

<400> 56 . .
Pge Leu Asp Thr Lgu His val Cys Arg Aig Ser Pro Cys Pro ggs Pro

<210> 57

<211> 16

<212> PRT

<213> Artificial Sequence

<220>
<223> Description of Artificial Sequence: connexin/anti-connexin peptide
sequence

<400> 57 )
Sei Leu Ser Ala Vg1 Tyr Thr Cys Lys Qgg Asp Pro Cys Pro Tgs Glin

<210> 58

<211> 13

<212> PRT

<213> Artificial sequence

<220>
<223> Description of Artificial Sequence: connexin/anti-connexin peptide
sequence

<400> 58
Vi1 Cys Tyr Asp L¥s Ser Phe Pro Ile igr His val Arg

<210> 59

<211> 11

<212> PRT

<213> Artificial Sequence

<220>

<223> Description of Artificial Sequence: connexin/anti-connexin peptide
sequence

pPage 18



20 25 30 Hs Ile Arg 35 <210> 69 <211> 35 <212> PRT <213> Artificial
Sequence <220> <223> Description of Artificial sequence; connexin

extrcel | ul wo moses4ams <400> 69 G n Gu Val Trp Gy Asp G pc@m26dsidoRsrP Phe
Val Cys Asn Thr Leu 1 5 10 15 dn Pro Ay Cys Lys Asn Val cys Tyr Asp His
Phe Phe Pro Val Ser 20 25 30 His Ile Arg Page 27 WD 2006/ 134494

Pmllgég%ﬁéowaé 5 <210F 70 s2lls 35 <212> PRT <213> Artificial
seque EF SOV 0B =Y B dPT it ligo o Art'ffi cial sequence: connexin
extrcellular domain™ <400> 70 Gu du Val Trp Asp Asp Au d@n Lys Asp Phe

Val Cys Asn Thr Lys 1 5 10 15 dn Pro Gy Cys Pro Asn Val Cys Tyr Asp GQu
Phe P@ﬂg @gval ser 20 25 30 His Val Arg 35 <210> 71 <211> 35

<212> PRT
<213> Artificial sequence

<220>

<223> pescription of Artificial Sequence: connexin/anti-connexin peptide
sequence

<400> 60
L{s Arg Asp Pro Cgs His Gln val Asp %%s Phe Leu Ser Arg ;go Thr Glu Lys

<210> 61
<211> 11
<212> PRT
<213> Artificial Sequence

<220>

<223> pescription of Artificial Sequence: connexin/anti-connexin control
peptide sequence

<400> 61
sgr Arg Gly Gly G;u Lys Asn val Phe 118 val

<210> 62

<211> 396

<212> PRT

<213> Homo sapiens

<220>
<223> Connexin 45

<400> 62

%et ser Trp Ser Phe Leu Thr Arg Leu Lgu Glu Glu Ile His Agn His
5 1 1

Ser Thr Phe gg1 Gly Lys Ile Trp Egu Thr val Leu Ile §81 Phe Arg

ITe val sgu Thr Ala val Gly ggy Glu ser Ile Tyr Zgr Asp Glu GlIn

Ser Lys Phe val Cys Asn Thr Glu GIn Pro Gly Cys Glu Asn val Cys
Tyr Asp Ala Phe Ala Pro Leu Ser His val Arg Phe Trp val Phe Gln

Ile Ile Leu val gga Thr Pro Ser val ggt Tyr Leu Gly Tyr S}a Ile

His Lys Ile Ala Lys Met Glu His Gly Glu Ala Asp Lys Lys Ala Ala
100 105 110
Page 19



<212> PRT <213> Artificial
sequence:

connexi n extrcel |l ul ar
G n Lys AstwoHnges/£w4Cys Asn lhr Lys

Asp Asn Tyr

<212> PRT <213> Artificial

sequence:

Phe Pro Il e Ser

Sequence
domai n

<220> <223> Description of Artificial
<400> 71 GQu Arg Val Trp Ay Asp Gu

1dn Pro dy Cs T

20 25 30 Asn Ile Arg 35
<220> <223> Description of Artificial

connexi n extrcellular

As Asn
SN I

Hs Lys Phe
cys PHE gﬁ‘% g?.l
28 WD 2006/ 1344

sequence

extrcdlby

Ile Cys

r GhbFAH MsP<a9D S

Thr

94 PCTI |1 B2006/

Leu

Glu Leu Glu Ser Asp

145

Lys

Tyr

Ile

cys

Pro

225

Leu

Thr

Gly

Gly Ty

Ser

305

Glu

Ala

val

Lys

His

val

Gly

Ser

210

Thr

Cys

Ile

Ala

290

Asn

Gln

Leu

Gln

Ala
370

Asp

Leu

Gln

195

Arg

Glu

Leu

Arg

Tyr

275

Asn

Ala

Gln

Gln

Ala

355

Lys

Gly

Gln

180

Tyr

Leu

Lys

Leu

Asp

Asn

Ile

Lys

Tyr

Tyr

val

Phe

Pro

Thr

Leu

245

Ser

Tyr

Ala

Ile

Gly

Glu

ser

Gly

Lys Glu Asn

150

Arg

Leu

Leu

Cys

Ile

230

Asn

Leu

Pro

val

Ala

310

Ser

Ile

His

ser

Arg

Ala

Tyr

Pro

215

Phe

Ile

Asn

Phe

Lys

295

Tyr

His

Arg

Gln

LyS

Ile

Arg

Gly

200

His

Leu

Trp

ser

Thr

280

Pro

Lys

Glu

Met

Asn

360

Ala

sequence
donain

1961

JrylEiRsR s Y

<400> 72 Qu Arg Val Trp Ser Asp Asp

&7 s Ja S Aggz

Lys Glu Gln

Arg

Thr

185

Phe

Lys

Leu

Glu

265

Trp

ASp

GlIn

Glu

Ala

345

Asn

Gly

Glu

170

val

Gln

Ile

Ile

Met

250

Arg

Asn

Gln

Asn

Asn

330

GIn

Pro

155

Asp

Phe

val

Asp

Met

235

Leu

Arg

Thr

Ile

Glu

His

s Ser Asn Val

y &
s‘\k%rewﬁé; <210> 73 Page
<211> 35°<212> PRT <213> Artificial
<220> <223> Description of Artificial

sequence:

Ser GIn Pro Lys Pro

Gly

Glu

His

Cys

220

Tyr

His

Glu

Pro

GIn

300

Ala

Pro

Arg

Gly

ser Asn Lys

380

rPage 20

Leu

val

Pro

205

Phe

Gly

Leu

Leu

Ser

285

Tyr

Asn

Ala

Leu

Pro

365

ser

Met

Ile

val

Gly

Glu

270

Ala

Thr

Thr

Asp

Asp

Arg

Thr

Lys

175

Phe

Tyr

sSer

Thr

Phe

255

Asp

Pro

Glu

Ala

Leu

335

Leu

Glu

Ala

160

Ile

Leu

val

Arg

Gly

Gly

Pro

Pro

Leu

GIn

320

Glu

Ala

Lys

Ser

connexin

gsﬂe ASIs o \Mgt ﬁgoTHW'“As@lGMG'CLyS ser ser Phe



151015 dn Pro Gy Cys Asn ser val
20 25 30 His Val

Arg 35

extrcel l ul ar donmin

A u Cys Asn Thr Al a 1 510 15 d@n Pro dy Cys Thr Asn val

530 Hs lIle Ar

LVS pspsSeroyab ;g
<400> 75

Al a Phe Prolle

<213>3

P

i 28"

F%é é\iBe

connexin extrcell ul ar

Asp GkalQY &3Phe Pro Ile ser 20 25 30 His Ile Arg 35
<211> 382

<212>
<213>

<220>

<223>

<400>

PRT

Homo sapiens

63

%et Gly Asp Trp

Tyr

Arg

Gln

Cys

65

Gln

Phe

Leu

Gln

val

145

Phe

Tyr

Pro

Phe

Ser

Ile

Ser

50

Tyr

Ile

Tyr

Lys

Ile

130

Lys

Lys

Gly

His

Ile
210

Thr

Leu

35

Ala

Asp

Ile

val

val

115

Glu

Met

Ser

Phe

GlIn

195

Ile

Ala

20

Leu

Phe

Lys

Phe

Met

100

Ala

Ile

Arg

Ile

ser

180

val

Phe

Connexin 43

ser
5
Gly
Leu
Arg
Ser
val
85
Arg
Gln
Lys
Gly
Phe
165
Leu

AsSp

Met

omai n

Ala

Gly

Gly

Cys

Phe

70

Ser

Lys

Thr

Lys

Ser

Cys

Leu

cys Tyr Asp A n Phe Phe Pro Ile ser

<210> 74 <211> 35
sequence wWOdwps/r33493> Description of Artificia
<400> 74 du ser val

Leu

Lys

Thr

Asn

55

Pro

val

Glu

Asp

Phe

135

Leu

val

Ala

Phe

val
215

Gly

val

Ala

40

Thr

Ile

Pro

Glu

Gly

Lys

Leu

Ala

val

Leu

200

val

Lys

Trp

25

val

Gln

ser

Thr

Lys

105

val

TYyr

Arg

Phe

TYr

185

Ser

ser

Leu

10

Leu

Glu

Gln

His

Leu

90

Leu

Asn

Gly

Thr

Leu

170

Thr

Arg

Leu

ser

Ser

Pro

val

75

Leu

Asn

val

Ile

TYyr

155

Leu

Cys

Pro

Sﬁielp

<212> PRT <213> Artificial

Sequence:papmacsotos1
Trp Ay Asp Gu d@n ser Asp Phe

u ser Val

AsSp

val

Ala

Gly

60

Arg

Tyr

Lys

Asp

Glu

140

Ile

Ile

Lys

Thr

Leu val Ser

220

pPage 21

Lys

Leu

Trp

45

Cys

Phe

Leu

Lys

Met

125

Glu

ITe

Gln

Arg

Glu

205

Leu

val

Phe

30

Gly

Glu

Trp

Ala

Glu

110

His

His

Ser

Trp T

Lys

Ala

<210> 75 <211> 35
tion of Artificial sequence:

Cys Tyr Asp G n
<212> PRT

Trp Ay Asp Gu A@n ser
Asp Phe Qu cys Asn Thr Ala 1 5 10 15 dn Pro dy Cys Thr Asn Val Cys Tyr

Gln
15
Ile
Asp
Asn
val
His
95
Glu
Leu
Gly
Ile
Yy
175
Pro

Thr

Leu

Ala

Phe

Glu

val

Leu

80

val

Glu

Lys

Lys

Leu
160

r Ile

Cys

Ile

Asn

<210> 76 <211> 35



Page 29 WD 20061134494 PCT/ 1B2006/ 001961 <212> PRT <213> Artificia
sequence <220> <223> Description of Artificial sequence: connexin

extrcel | ul WO 2066red4um94 <400> 76 Arg Pro Val Tyr A n Asp A w@Gm26dsuwodsg Phe
Val Cys Asn Thr Leu 1 5 10 15 dn Pro Ay Cys Ala Asn Val Cys Tyr Asp Val
Phe Ser Pro Val ser 20 25 30 His Leu Arg 35 <210> 77 <211> 35 <212> PRT
<213> Artificial Sequence <220> <223> Description of Artificial sequence:
connexfia £t ERelLbl! e @lwwam ph%499e> L%Z cﬁaéu\/wwé\l&pmpg Gay Asp Gu Gn ser
Al a PRe5Arg Cys Asn Thp3@n 1 5 5236 n Cys 26bu Asn Val cys Tyr
Asp Lys ser Phe Pro Ile ser 20 25 30 H's Val Arg 35 <210> 78 <211> 35

212> ORI HE Ah Al Pheln BUeRte e R gPady Quegh pibon of Artificial

sequence exin ceIIuIar onqg 255

Ala Lys Asp Cys Gly Ser GIn Lys Tyr Ala Tyr Phe Asn Gly Cys Ser
260 265 270

ser Pro Thr Ala Pro Leu Ser Pro Met Ser Pro Pro Gly Tyr Lys Leu
275 280 285

val Thr Gly Asp Arg Asn Ash Ser Ser Cys Arg Asn Tyr Ash Lys Gln
290 295 300

Ala Ser Glu GIn Asn Trp Ala Asn Tyr Ser Ala Glu Gln Asn Arg Met
305 310 315 320

Gly GIn Ala Gly Ser Thr Ile Ser Asn Ser His Ala GIn Pro Phe Asp
325 330 335

Phe Pro Asp Asp Asn Gln Asn Ser Lys Lys Leu Ala Ala Gly His Glu
340 345 350

Leu GIn Pro Leu Ala Ile val Asp Gln Arg Pro Ser Ser Arg Ala Ser
355 360 365

ser Arg Ala Ser Ser Arg Pro Arg Pro Asp Asp Leu Glu Ile
370 375 380

<210> 64

<211> 226

<212> PRT

<213> Homo sapiens

<220>
<223> Connexin 26

<400> 64

Met Asp Trp Gly Thr Leu GIn Thr ITe Leu Gly Gly val Asn Lys His
1 5 10 15

Ser Thr ser %ge Gly Lys Ile Trp Egu Thr val Leu Phe §8e Phe Arg

ITe Met %}e Leu val val Ala ﬁga Lys Glu val Trp g}y Asp Glu GlIn

Ala égp Phe val Cys Asn ggr Leu GIn Pro Gly g%s Lys Asn val Cys

Page 22



G u Asp

Pro Ay Cys @u Asn Val

Il e Arg 35w0Rddi344d <211> 35
WO 2006/ 134494 PCT/ | B2006/ 001961

sequence

d n ATATIAS Phe TYRrPhey
Asp Al a Phe A
35 <212> PRT <213> Artificial

Cys T

Val

Trp AY Asp Gu Gn ser AsOp Phe Thr Cys Asn Thr Gn 1 15 @ n

: connexin extrcellul ar

0

Cys Tyr Asp Arg Ala Phe Pro Ile ser

20 25 30 His

<212> PRT <213> Artifi ci alpcgp@o®epsrobpge 30

<220> <223> Description of Artificial

domai_n
gr%stﬂ eTsgr Rig Ile
Pro Leu ser

Sequence

20

<400> 79 Qu Ala lle Tyr Ser Asp Gu
g1beu Sro@la Pew

?y Cys Asp Asn val
30 His val A8Y 35 <210> 80 <211>

<220> <223> Description of

Arti f ileualleSebeisnt esercthneronAlex Lew dlel Wadr Atio ek rH1s<4@DA180 G u Ser Ser Trp
Gy Asp Gu G n Al a8%Asp Phe Arg Cys Bsp Thr lle

Adn Asn

Ser

Glu

Ile
145

Phe

Thr

val

Glu

Pro
225

<21
<21
<21
<21

<22
<22

<40

Val

Glu

Ser

val

Phe

Leu
210

val

0> 6
1>
2>
3>

0>

Phe
115

ser

Glu

Met

Asp

Met

195

cys

5
266
PRT

Lys

Leu

Ala

Gln

cys

180

Ile

Tyr

Asp

Trp

Ala

Arg

Phe

Ala

Leu

Homo sapiens

3> Connexin 30

0>

65

Met Asn Trp Ala Phe
1 5

Ser Thr val Leu Ser

val Leu ¥§1 Tyr val

Lys Asp Phe val Cys
50

Ile

Trp

Phe

150

Leu

val

val

Leu

Leu

Arg

val

Asn

Glu

Thr

135

Met

val

Ser

Ser

Ile
215

Gln

Ile

Ala

Thr
55

Glu

120

Tyr

Tyr

Lys

Arg

Gly

Arg

Gly
Trp
Ala
40

Lys

Lys Phe Ile Lys Gly G

105

Ile

Thr

val

Cys

Pro

185

Ile

Tyr

Leu

Leu

25

Glu

Gln

Lys Thr
Ser Ser
Phe Tyr

155

Ash Ala
170
Thr Glu

cys Ile

Cys ser

Leu Ser

Ser val

Glu val

Gln

Ile

140

val

Trp

Lys

Leu

Gly

Gly

val

Trp

Pro Gly Cys
60

pPage 23

Lys

125

Phe

Met

Pro

Thr

Leu

205

Lys

val

Phe

Asp

45

Pro

1 5930 15 dn Pro Ay Oys
Cys Thr Asp G n Ala Phe Pro Ile Ser 20 25 30 His Ile Arg 35

Tyr Arg Arg His Glu Lys Lys Arg
100

1

val

Phe

Tyr

Cys

val

190

Asn

Ser

Asn

Ile

30

Asp

Asn

Arg

Arg

Asp

Pro

175

Phe

val

Lys

Glu

val

Tu Ile Lys
10

Ile

val

Gly

160

Asnh

Thr

Thr

Lys

Tyr

Arg

Gln

cys



<210> 81 <211> 36 <212> PRT <213> Artificial sequence <220> <223>
Description of Artificial sequence: connexin extrcellular donmain <400> 81

Ay G u Setwdio8s/m4d04r Tyr Asp Au A n SeOr Lys Phe Val ﬁ}g(@mw@(’;‘l udn
Pro Gy Cys GQu Asn Val Cys Tyr Asp Ala Phe Ala Pro Leu 20 Hi s

Val Arg 35 <210> 82 <211> 39 <212> PRT <213> Artificial Sequence Page 31
WO 2006/ 134494 PCT/ 1 B2006/ 001961 <220> <223> Description of Artificial

seque . connexin trcel (o] t Tyr vaI Phe Tyr Val Met
Tyr A%?‘d‘?’ %ﬂlé)%@ral\?etpr?idﬁq g‘é’"L gwal gl ﬁp\/&l‘sa - s Asn Ala Trp Pro
Cys Pro Asn Thr Val Asp Q/s Phe Val 20 25 30 Ser Arg Pro Thr A u Lys Thr 35
<210> 83 <211> 39_ <212> PRT <213> Artificial Sequence <220> <223>

Descr i i BHe dfY M| yg“‘clcéﬁ Rreqeehdesy ggﬁn\’]@xvfﬂ ety b IV§1 } a'adomai n

Tyr Arg Glu Glu Arg Glu Arg Lys His His Leu Lys His Gly Pro Asn
100 105 110

Ala Pro Ser Leu Tyr Asp Asnh Leu Ser Lys Lys Arg Gly Gly Leu Trp
115 120 125

Trp Thr Tyr Leu Leu Ser Leu Ile Phe Lys Ala Ala val Asp Ala Gly
130 135 140

Phe Leu Tyr Ile Phe His Arg Leu Tyr Lys Asp Tyr Asp Met Pro Arg
145 150 155 160

val val Ala cys Ser val Glu Pro Cys Pro His Thr val Asp Cys Tyr
165 170 175

Ile ser Arg pPro Thr Glu Lys Lys val phe Thr Tyr Phe Met val Thr
180 185 190

Thr Ala Ala Ile Cys Ile Leu Leu Asn Leu Ser Glu val Phe Tyr Leu
195 200 205

val Gly Lys Arg Cys Met Glu Ile Phe Gly Pro Arg His Arg Arg Pro
210 215 220

Arg Cys Arg Glu Cys Leu Pro Asp Thr Cys Pro Pro Tyr val Leu Ser
225 230 235 240

GIn Gly Gly His Pro Glu Asp Gly Asn Ser val Leu Met Lys Ala Gly
245 250 255

ser Ala Pro val Asp Ala Gly Gly Tyr Pro
260 265

<210> 66

<211> 273

<212> PRT

<213> Homo sapiens

<220>
<223> connexin 31.1

<400> 66

?et Asn Trp Ser §1e Phe Glu Gly Leu igu Ser Gly val Asn igs TYyr
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<400> 83 Met Tyr Val Phe Tyr Phe Leu Tyr Asn Gy Tyr H's Leu Pro Trp val 1
510 15 Leu Lys Cys Ay Ile Asp Pro Cys Pro Asn Leu Val Asp Cys Phe Ile 20
25 30 ser hr Au Lys Thr 35 <210> 84 <211> 39 <213>
A«tificial“ﬁ%%ﬂgﬁggﬁ <220> <223> Descri ption of A«tificiérﬁéééﬁgﬁigkl
connexin extrcellular domain <400> 84 Leu Tyr Ile Phe H's Arg Leu Tyr Lys
Asp TygerAslp wika AReoGWr griydlle 1rp L0 SBF LavavaAlPheCyke Bbe A¥gl G u Pro Cys Pro
H's Thr Val Aspys Tyr Ile 20 23530 Ser Arg Pro’%hr Qu Lys Lys 35 <210>
85 <211> 40 <212> PRT <213> Artificial Sequence Page 32 WD 2006/ 134494
PCT/ | BQ06003P6Y r celPW21 s33R1 D36 At VOn TR At Adp akplHisequence: connexin
extrcel |l ul ar 3domain  <400> 854Qeu Tyr Leu Leu4dis Thr Leu Trp Hs Ay Phe
Asn Met Pro Arg Leu 1 5 10 15 Val @n Cys Ala Asn Val Ala Pro Cys Pro Asn

e \kﬂysAfgb GhE ALY o0 AR fﬁ? Arg GIn Pro Gly g%s Ser Asn Val Cys

Phe Asp Glu Phe Phe Pro val Ser His val Arg Leu Trp Ala Leu Gln
65 70 75 80

Leu Ile Leu val ggr Cys Pro Ser Leu sgu val val Met His g§1 Ala

Tyr Arg Glu val GIn Glu Lys Arg His Arg Glu Ala His Gly Glu Asn
100 105 110

Ser Gly Arg Leu Tyr Leu Asn Pro Gly Lys Lys Arg Gly Gly Leu Trp
115 120 125

Trp Thr Tyr val Cys Ser Leu val Phe Lys Ala Ser val Asp Ile Ala
130 135 140

Phe Leu Tyr val Phe His Ser Phe Tyr Pro Lys Tyr Ile Leu Pro Pro
145 150 155 160

val val Lys Cys His Ala Asp Pro Cys Pro Asn Ile val Asp Cys Phe
165 170 175

Ile Ser Lys Pro Ser Glu Lys Asn Ile Phe Thr Leu Phe Met val Ala
180 185 190

Thr Ala Ala Ile Cys Ile Leu Leu Asn Leu val Glu Leu Ile Tyr Leu
195 200 205

val Ser Lys Arg Cys His Glu Cys Leu Ala Ala Arg Lys Ala Gln Ala
210 215 220

Met Cys Thr Gly His His Pro His Gly Thr Thr Ser Ser Cys Lys GIn
225 230 235 240

Asp Asp Leu Leu Ser Gly Asp Leu Ile Phe Leu Gly Ser Asp Ser His

245 250 255
Pro Pro Leu Leu Pro Asp Arg Pro Arg Asp His val Lys Lys Thr Ile
260 265 270
Leu
<210> 67
<211> 333
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Ile Ala Arg Pro Thr Gu Lys Lys 35 40 <210> 86 <211> 39 <212> PRT <213>
Artificial sequence <220> <223> Description of Artificial sequence:
connexi n ewo 2eb/Mihar domain  <400> 86 Leu Tyr Val Phe HscanoiEhwiokyr Pro
Lys Tyr Ile Leu Pro Pro Val 1 5 10 15 Val Lys Cys His Ala Asp Pro Cys Pro
Asn |1 }/al Asp Cys Phe Ile 20 25 30 Ser Lys Pro Ser u Lys Asn 35 <210>
87 <2£§%3§955%g%§§i££g'<213> Artificial sequence <220> <223> Description of
Artificial sequence: connexin extrcellular domain <400> 87 Met Tyr Val Phe
Tyr Led2®eu Tyr Pro Ay Tyr Ala Met vVal Arg Leu 1 5 10 15 Val Lys Cys Asp
Val Ty®2r Somyexiprd’ Asn Thr Val Asp Cys Phe Val 20 25 30 ser Arg Pro Thr
Au anoahr6§5 <210> 88 <211> 32 <212> PRT <213> Artificial sequence
<220>

Met Gly Asp Trp Gly Phe Leu Glu Lys Leu Leu Asp Gln val Gln Glu
1 5 10 15

His Ser Thr val val Gly Lys Ile Trp Leu Thr val Leu Phe Ile Phe
20 25 30

Arg Ile ggu ITe Leu Gly Leu ﬁga Gly Glu Ser val ng Gly Asp Glu

Gin ggr Asp Phe Glu Cys égn Thr Ala Gln Pro g1y Cys Thr Asn val
0

Cys Tyr Asp Gln Ala Phe Pro Ile Ser His Ile Arg Tyr Trp Vval Leu
65 70 75 80

GIn Phe Leu Phe val Ser Thr Pro Thr Leu val Tyr Leu Gly His val
85 90 95

Ile Tyr Leu Ser Arg Arg Glu Glu Arg Leu Arg Gln Lys Glu Gly Glu
100 105 110

Leu Arg Ala Leu Pro Ala Lys Asp Pro Gln val Glu Arg Ala Leu Ala
115 120 125

Ala val Glu Arg GIn Met Ala Lys Ile Ser val Ala Glu Asp Gly Arg
130 135 _ 140

Leu Arg Ile Arg Gly Ala Leu Met Gly Thr Tyr val Ala Ser val Leu
145 150 155 160

Cys Lys Ser val Leu Glu Ala Gly Phe Leu Tyr Gly GIn Trp Arg Leu
165 170 175

Tyr Gly Trp Thr Met Glu Pro val Phe val Cys Gln Arg Ala Pro Cys
180 185 190

Pro Tyr Leu val Asp Cys Phe val Ser Arg Pro Thr Glu Lys Thr Ile
195 200 205

Phe Ile Ile Phe Met Leu val val Gly Leu Ile Ser Leu val Leu Asn
210 215 220

Leu Leu Glu Leu val His Leu Leu Cys Arg Cys Leu Ser Arg Gly Met
225 230 235 240
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<223> Description of Artificial sequence: connexin extrcellular domain Page
33 WD 2006/ 134494 PCT/ 1 B2006/ 001961 <400> 88 Leu Tyr Ay Trp Thr Met Qu
Pro Val Phwo/zo6/Da894Gd n Arg Ala Pro 1 5 10 15 cys Pro Tsar/iB2006Xalosfsp cys
Phe Val ser Arg Pro Thr Gu Lys Thr 20 25 30 <210> 89 <211> 32 <212> PRT
<213> Art| i cial g <220> <223> [EFSC lel on of Artificial sequence;
connexi"? 'é |AE%IGI1GI g}:’ GoRetsP Al GHe %g L Gﬁ? G éﬁﬁ"‘l’rs " Met Gu Pro Vval
Phe Val Cys G n Arg aPro 1510 Cys Pro Tyr Leu Val Asp Cys Phe Val
Ser Arg Pro Thr Qu Lys Thr 20 25 30 <210> 90 <211> 38 <212> PRT <213>
Arti fiASPaPraayner eASP<§20$/3522133>P SO bey d?ﬁodfa]AE; Gilei @y sequence:
connexi n extrceld® ar domain <4382 90 Ay Ala Le i s Tyr Phe Leu Phe Qvy

Phe Leu Ala Pro Lys Lys Phe 1 5 10 15 Pro cys Thr Arg Pro Pro Cys Thr Gy
Val Va#troAser %g? Pirpr PMB.leSGTr‘oZ?gOIQE'mesnAGD/ Peo g‘ggrr séit seky®luSer 35 <210> 91

GIn Asn Trp Ala Asn Leu Thr Thr Glu Glu Arg Leu Ala Ser Ser Arg
290 295 300

Pro Pro Leu Phe Leu Asp Pro Pro Pro Gln Asn Gly GIn Lys Pro Pro
305 310 315 320

Ser Arg Pro Ser Ser Ser Ala Ser Lys Lys GIn Tyr val
325 330

<210> 68

<211> 35

<212> PRT

<213> Artificial Sequence

<220>
<223> Description of Artificial Sequence: connexin extrcellular domain

<400> 68

Lys Glu val Trp Gly Asp Glu GIn Ala Asp Phe val Cys Asn Thr Leu
1 5 10 15

GIn Pro Gly g%s Lys Asn val Cys ggr Asp His Tyr Phe 550 Ile sSer

His Ile Arg
35

<210> 69

<211> 35

<212> PRT

<213> Artificial Sequence

<220>
<223> pescription of Artificial Sequence: connexin extrcellular domain
<400> 69

GIn Glu val Trp Gly Asp Glu GIn Glu Asp Phe val Cys Asn Thr Leu
1 5 10 15

GIn Pro Gly ggs Lys Asn val Cys ;gr Asp His Phe Phe 550 val Ser

His Ile Arg
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<211> 38 <212> PRT <213> Artificial Sequence <220> <223> Description of
Artificial sequence: connexin extrcellular domain <400> 91 Leu Leu Ile @n

Trp Tyr || evoloe/34qe4Phe ser Leu Ser Ala Val Tyr 1 5 10 Meribostedfoskys Arg
Asp Pro Cys Pro Hs Gdn Val Asp Cys Phe Leu Ser 20 25 30 Page 34 WO

2006/ 134494 PCT/ 1 B20061001961 Arg Pro Thr GQu Lys Thr 35 <210> 92 <211> 38
<212> PRT <233> Artificial Sequence <220> <223> Description of Artificial
sequensge g%nnexin extrcellular domain <400> 92 Ile Ala Gy A@n Tyr Phe Leu
Tyr Adypithgs@ u Leu Lys Pro Leu Tyr 1 5 10 15 Arg Cys Asp Arg Trp Pro Cys
Pro Ax2l1ZThrerval Asp Cys Phe Ile ser 20 25 30 Arg Pro Thr Gu Lys Thr 35
<210> G33xArtifizdal Segpen@RT <213> Artificial Sequence <220> <223>
Descrt&&bgn of Artificial sequence: connexin extrcellular domain

<223> Description of Artificial Sequence: connexin extrcellular domain
<400> 70

Glu Glu val Trp Asp Asp Glu Gln Lys Asp Phe val Cys Asn Thr Lys
1 5 10 15
GIn Pro Gly g%s Pro Asn Vval Cys ggr Asp Glu Phe Phe ggo val ser

His val Arg
35

<210> 71

<211> 35

<212> PRT

<213> Artificial Sequence

<220>
<223> Description of Artificial Sequence: connexin extrcellular domain

<400> 71

Glu Arg val Trp Gly Asp Glu Gln Lys Asp Phe Asp Cys Asn Thr Lys

1 5 10 15

Gln Pro Gly g%s Thr Asn val Cys ;yr Asp Asn Tyr Phe 560 Ile Ser
5

Asn Ile Arg
35

<210> 72

<211> 35

<212> PRT

<213> Artificial sequence

<220>
<223> Description of Artificial Sequence: connexin extrcellular domain
<400> 72

Glu Arg val Trp Ser Asp Asp His Lys Asp Phe Asp Cys Asn Thr Arg
1 5 10 15
Gln Pro Gly S%s Ser Asn val Cys Sge Asp Glu Phe Phe Pro val Ser

His val Arg
35

<210> 73
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<400>

93 Leu Val Gy @n Tyr Leu Leu Tyr Gy Phe Au Val Arg Pro

510 15 Pro cys ser Arg Gn Pro Cys Pro H's Val Val Asp Cys Phe

25 30
Artifi
vVal @3

Cys Ar
35 WO
<211>

Phe Phe 1
Val ser 20

Ar gwits modiigaadad u Lys Thr 35 <210> 94 <211> 38 <2lppr/iRlocieivdr

cial sequence <220> <223> Connexin extracellular domain
y An Tyr Phe Ile Tyr Ay Ile Phe Leu Thr Thr Leu Hs 15

%é% 5Ser Pro Cys Pro His Pro Val Asn Cys Tyr Val Ser 20 2
/Aﬁ 'g‘ﬁé 5%996/ 001961 Arg Pro Thr G U Lys Asn 35
> ﬁﬁqx%k Artificial Sequence <220> <223> Artif

Sequen@@0>Connexi n extracellular domain <400> 95 Leu_ lle Ay d
Leu Ty¥228y yPesREi rtyian \ofi Arkiipial SRauenge: cpnrexio extrogijulaysddmainarg Leu Pro

Cys Hi

S0t 03Lys Ile Asp Cys Phe Ile Ser 20 25 30

Glu Ser val Trp Gly Asp Glu Lys Ser Ser Phe Ile Cys Asn Thr Leu
1 5 10 15
Gln Pro Gly Cys Asn ser val Cys Tyr Asp GIn Phe Phe Pro Ile Ser
20 25 30
His val Arg
35

<210> 74

<211> 35

<212> PRT

<213> Artificial Sequence

<220>
<223> pescription of Artificial Sequence: connexin extrcellular domain

<400> 74

Glu ser val Trp Gly Asp Glu Gln Ser Asp Phe Glu Cys Asn Thr Ala

1 5 10 15

Gln pPro Gly g%s Thr Asn val Cys ;yr Asp GIn Ala Phe Pro Ile ser
5

His Ile Arg
35

<210> 75

<211> 35

<212> PRT

<213> Artificial Sequence

<220>
<223> pescription of Artificial Sequence: connexin extrcellular domain
<400> 75

Glu Ser val Trp Gly Asp Glu GlIn Ser Asp Phe Glu Cys Asn Thr Ala

1 5 10 15

Gln Pro Gly S%S Thr Asn val Ccys ;yr Asp GIn Ala pPhe Pro Ile ser
5

His Ile Arg
35

<210> 76
<211> 35
Page 29
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10 15 Val

5 30 Page
<210> 95

icial

n Tyr Phe



Arg Pro Thr A u Lys Thr 35
Sequence <220> <223> Artificial

<400> 96 Lwo toeer1dsues A n Trp Tyr
5 10 15 Thr Cys Lys Arg Asp Pro Cys Pro Hs dn Val

25 30 g Pro Thr G u Lys Thr
<212> B2

ConneX| n ex rﬁﬁedlaﬁjl%qﬁgofa' in
p 1<@2Bhe Ser Met G n Arg Leu

VaI As{#28y Pephei prapn of DA T301 He Seques

35 40

PRT <ff§ EZt

Qrg Pro val Tyr §1n Asp Glu Gln

i ficial Sequence

Gln Pro Gly S%s Ala Asn val Cys

His Leu Arg
35

<210> 77

<211> 35

<212> PRT

<213> Artificial Sequence

<220>
<223> Description of Artificial

<400> 77

g1u Ser Ala Trp Gly Asp Glu Gln
5
GIn Pro Gly g%s Glu Asn val Cys
His val Arg
35

<210> 78

<211> 35

<212> PRT

<213> Artificial Sequence

<220>
<223> Description of Artificial

<400> 78

§1u Asp val Trp §1y Asp Glu Gln
Gln Pro Gly g%s Glu Asn val Cys

His Ile Arg
35

<210> 79

<211> 35

<212> PRT

<213> Artificial Sequence

<210> 96 <211> 42

Sequence
<400> 97 Met Tyr Val

636 WD 2006/ 134494 PCTI 1B2006/ 001961

<212> PRT <213> Artificial
sequence: connexin extracel lul ar domain
Ile Tyr Ay Phe ser Leu m@nmmslb@noysl: Tyr 1
Asp Cys Phe Leu Ser 20
le Phe Ile Ile 35 40 <210> 97 <211> 43
<220> <223> Artificial Sequence:

Phe 5 Tyr Val Met Tyr
Lys Cys Asn Ala Trp Pro Cys Pro Asn Thr
cpr somexia extingel iar\égmappne Thr Val
<210> 98 <211> 43 <212>

Val

Glu Arg Phe val Cys Asn Thr Leu
10 15

ggr Asp val Phe Sser pPro val ser

Sequence: connexin extrcellular domain

Ser Ala Phe Arg Cys Asn Thr Gln
10 15

Tyr Asp Lys Ser Phe Pro Ile Ser
25 30

Sequence: connexin extrcellular domain

Ser Asp Phe Thr Cys Asn Thr Gln
10 15

Tyr Asp Arg Ala Phe Pro Ile Ser
25 30
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<220> <223> Artificial sequence: connexin extracellular domain <400> 98 Met
Tyr Val Phe Tyr Phe Leu Tyr Asn Ay Tyr His Leu Pro Trp Val 1 5 10 15 Leu
Lys cys G wo 2we/Ampodfro Cys Pro Asn Leu Val Asp Cys Phe |pEr/820m0881 ser
Arg Pro Thr Gu Lys Thr Val Phe Thr Ile 35 40 <210> 99 <211> 43 <212> PRT
<213> Artificial sequence <220> <223> Artificial sequence: Connexin
extracghbhyl ar domain <400> 99 Leu Tyr Ile Phe Hs Arg Leu Tyr Lys Asp Tyr
Asp Mef22B% ®eltfiptabn of ARréiFidPal YahueNca: Qoandein Ydrdeh WiRirodéassnPro His Thr
Val Asp Cys Tyr Ile 20 25 30 ser Arg Pro Thr A u Lys Lys Val Phe Thr Tyr 35
40 <289 110 <211> 44 <212> PRT <213> Artificial Sequence <220> <223>
Artificial sequence: connexin extracellular domain <400> 100 Leu Tyr Leu

Leu H@uTATa k@dl T r'psé'ﬂ' fs6d &M uPEm ASR LMat PHY @hNsLesh Thrarg0 15 Val A n Cys
Ala Ash Val Ala ProsCys Pro Asn Ile Mal Asp Cys Tyr 26 25 30

Gln Pro Gly g%s Asp Asn val Cys g%r Asp Ala pPhe Ala 550 Leu Ser

His val Arg
35

<210> 80

<211> 35

<212> PRT

<213> Artificial Sequence

<220>
<223> Description of Artificial Sequence: connexin extrcellular domain

<400> 80

Glu Ser Ser Trp Gly Asp Glu GIn Ala Asp Phe Arg Cys Asp Thr Ile
1 5 10 15
GIn Pro Gly Cys GIn Asn val Cys Thr Asp GIn Ala pPhe Pro Ile Ser
20 25 30
His Ile Arg
35

<210> 81

<211> 36

<212> PRT

<213> Artificial Sequence

<220>
<223> pescription of Artificial Sequence: connexin extrcellular domain

<400> 81

Gly Glu Ser Ile Tyr Tyr Asp Glu GIn Ser Lys Phe val Cys Asn Thr
1 5 10 15
Glu GIn Pro ggy Cys Glu Asn val ggs Tyr Asp Ala Phe éga Pro Leu

Ser His val Arg
35

<210> 82

<211> 39

<212> PRT

<213> Artificial Sequence
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Ile Ala Arg Pro Thr Gu Lys Lys Ile Phe Thr Tyr 35 40

2006/ 134494 PCT/ |1 B2006/ 001961
<220> <223 WOQ0pA3444)
Leu Tyr Val Phe H's Ser
Val Lyg)
Ser Ly£Bs
PRT <213> Artificial
ext r acét%%1 & domai n
Ala Met Val Arg Leu

sequence:
Phe Tyr

sequence

40 <210> 103 <211>536

<211> 43 <212> PRT <213> Artificial

Pro Lys Tyr
s Hs Ala Asp Pro Cys Pro Asn |le Val
5 ODe3eFi fdidn Lo APSTFikh 81 BRguekite : L&iindli mMextre@10a1ak0domedhl> 43

<400> 102 Met Tyr Val
1510 15 Val

Val AspetCysr RAg Al 720 V2D M TeAsHr @yPple Bak nﬁtuetrysxr‘thLreuVal
<212> PRT 10

<210> 101 Page 37 WO
Sequence
dRfEHR00640879% 101
Ile Leu Pro Pro Val 1 5 10 15
Asp Cys Phe Ile 20 25 30

connexi n extracel |l ul ar

<212>
<220> <223> Artificial Sequence: Connexin
Phe Tyr Leu Leu Tyr Pro Ay Tyr
Lys CyS Asp Val Tyr Pro Cys Pro Asn Thr
Phe Thr Val 35

val Lys Cys égn Ala Trp Pro Cys ;ro Asn Thr val Asp g%s Phe val
5

ser Arg gro Thr Glu Lys Thr
5

<210> 83

<211> 39

<212> PRT

<213> Artificial Sequence

<220>

<223> pescription of Art1f1c1a1
<400> 83

get Tyr val phe Eyr Phe Leu Tyr

Leu Lys Cys g%y Ile Asp Pro Cys

Ser Arg ggo Thr Glu Lys Thr

<210>
<211>
<212>
<213>

<220>
<223>

84
39
PRT
Artificial Sequence

Description of Artificial

<400> 84

&eu Tyr Ile Phe gis Arg Leu Tyr

val Ala Cys ggr val Glu Pro Cys
Ser Arg ggo Thr GTu Lys Lys

<210> 85

<211> 40

<212> PRT

<213> Artificial Sequence

Sequence:

connexin extrcellular domain

Asn Gly Tyr His Leu Pro Trp val
10 15

Pro Asn Leu Val Asp Cys Phe Ile
25 30

Sequence: connexin extrcellular domain

Lys Asp Tyr Asp Met Pro Arg val
10 15

Pro His Thr val Asp Cys Tyr Ile
25 30
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<213> Artificial Sequence <220> <223> Artificial Sequence; Connexin
extracel lular domain <400> 103 Leu Tyr Gy Trp Thr Met Qu Pro Val Phe Va
Cys @ n Aryoame/P34e94 1 5 10 15 Cys Pro Tyr Leu Val Asp ysr/Bheosxdaiosber Arg
Pro Thr Gu Lys Thr 20 25 30 Ile Phe Ile Ile 35 <210> 104 <211> 36 <212>
PRT <2%§}Arti ficial Sequence Page 38 WO 2006/ 134494 PCT/ | B2006/ 001961

<220> $£233> Artifisci e i i <400> 104
D fH% E‘%ﬁ%: LAL ekt Mled ﬂf}“B
Leu Ty<r y é%ﬁ?%%@eﬁ A u Eﬁ% \%ﬁ e {}aﬁ%%ys GH] Kr guA a ?’r(;n 15 10 15
Cys Pro Tyr Leu Val Asp Cys Phe Val ser Arg Pro Thr Gu Lys Thr 20 25 30

Ile Phe*00Pe 85 e 35 <210> 105 <211> 42 <212> PRT <213> Artificial sequence

Sy AL el U TR o B g e <

val Gln Cys §8a Asn val Ala Pro ggs Pro Asn Ile val ggp Cys Tyr

ITe Ala Arg Pro Thr Glu Lys Lys
35 40

<210> 86
<211> 39
<212> PRT ¢
<213> Artificial Sequence

<220>
<223> Description of Artificial Sequence: connexin extrcellular domain

<400> 86

Leu Tyr val Phe His Ser Phe Tyr Pro Lys Tyr Ile Leu Pro Pro val
1 5 10 15
val Lys Cys ggs Ala Asp Pro Cys ;go Asn Ile val Asp g%s Phe Ile

ser Lys ggo Sser Glu Lys Asn

<210> 87

<211> 39

<212> PRT

<213> Artificial Sequence

<220>
<223> Description of Artificial Sequence: connexin extrcellular domain

<400> 87
Met Tyr val Phe Tyr Leu Leu Tyr Pro Gly Tyr Ala Met val Arg Leu
1 5 ) 10 15

val Lys Cys ésp val Tyr Pro Cys ;go Asn Thr val Asp g%s Phe val

Ser Arg ggo Thr Glu Lys Thr

<210> 88

<211> 32

<212> PRT

<213> Artificial sequence

<220>
<223> Dpescription of Artificial Sequence: connexin extrcellular domain
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1510 15 Pro Cys Thr Arg Pro Pro cys Thr Gy Val Val Asp cys Tyr Val ser
20 25 30 Arg Pro Thr Qu Lys Ser Leu Leu Met Leu 35 40 <210> 106 <211> 42
<212> PRT waiBwe/#g4494f i ci al sequence <220> <223> Artifi cimiT/B20p6D0DG1
Connexi n extracel lular domain <400> 106 Ile Ala Ay An Tyr Phe Leu Tyr Ay
Phe Gu Leu Lys Pro Leu Tyr 1 5 10 15 Arg Cys Asp Arg Trp Pro Cys Pro Asn
Thr Valy g§p8§ys Phe Ile ser 20 25 30 Arg Pro Thr Qu Lys Thr Ile Phe Ile
Ile 35 2 <210> 107 <211> 42 <212> PRT <213> Artificial sequence <220>
<223> LRut Ty clylTrgetiuedet :G10opmexah rhet valc ey$ dlarAdprda rero<400> 107 Page 39
WD 2006/ 134494 PCT/*B2006/ 001961 Lel® val Ay G n TyrSLeu Leu Tyr Gy Phe
GQu val Arg Pro Phe Phe 1 5 10 15 Pro Cys Ser Arg G n Pro Cys Pro H s Val

Val AsqysQyo Phe Léal vslehsp 29 s2bhe30afVsrPigy PR6 1Hrucly sydhhrVal Phe Leu Leu
35 40 20 25 30

<210> 89

<211> 32

<212> PRT

<213> Artificial Sequence

<220>
<223> Description of Artificial Sequence: connexin extrcellular domain
<400> B89

Leu Tyr Gly Trp Thr Met Glu Pro val Phe val Cys Gln Arg Ala Pro
1 5 . 10 15

Cys Pro Tyr Egu val Asp Cys Phe V§1 ser Arg Pro Thr §1u Lys Thr
2 0

<210> 90

<211 38

<212> PRT

<213> Artificial Sequence

<220>
<223> Description of Artificial Sequence: connexin extrcellular domain

<400> 90

Gly Ala Leu His Tyr Phe Leu Phe Gly Phe Leu Ala Pro Lys Lys Phe
1 5 10 15
Pro Cys Thr égg Pro Pro Cys Thr g;y val val Asp Cys ggr val ser

Arg Pro ggr Glu Lys Ser

<210> 91

<211> 38

<212> PRT

<213> Artificial Sequence

<220>
<223> Description of Artificial Sequence: connexin extrcellular domain
<400> 91

Leu Leu Ile GIn Trp Tyr Ile Tyr Gly Phe Ser Leu Ser Ala val Tyr
1 5 10 15

Thr Cys Lys Arg Asp Pro Cys Pro His Gln val Asp Cys Phe Leu Ser
20 25 30
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<210> 108 <211> 42 <212> PRT <213> Artificial Sequence <220> <223>
Artificial Sequence: Connexin extracellular domain <400> 108 Ile Val Gy
An Tyr Ph&VQRW6M94g y 11 e Phe Leu Thr Thr Leu His 1 5 ROI/EBR006(MQ19%Eys Arg
Arg ser Pro Cys Pro His Pro Val Asn Cys Tyr val Ser 20 25 30 Arg Pro Thr

G u Lys Asn Val Phe Ile Val 35 40 <210> 109 <211> 42 <212> PRT <213>
Artificial Sequence <220> <223> Artificial Sequence: Connexin extracellular
domai Mro<BopIhtodluLeys Me Gy A n Tyr Phe Leu Tyr Ay Phe @n Val Hs Pro
Phe Tyr 1 5320 15 Val Cys Ser Arg Leu Pro Cys Hi's Pro Lys Ile Asp Cys Phe
Ile ser 20 25 30 Arg Pro Thr Qu Lys Thr Ile Phe Leu Leu 35 40 <210> 110
<211> 480><AR2> PRT <213> Artificial Sequence <220> <223> Artificial

sequeneddl>Cdfnexi n domain <400> 110
<212> PRT
<213> Artificial Sequence

<220>
<223> Description of Artificial Sequence: connexin extrcellular domain

<400> 92

Ile Ala Gly GIn Tyr Phe Leu Tyr Gly Phe Glu Leu Lys Pro Leu Tyr
1 5 10 15

Arg Cys Asp ggg Trp Pro Cys Pro égn Thr val Asp Cys ;ge Ile ser

Arg Pro ggr Glu Lys Thr

<210> 93

<211> 38

<212> PRT

<213> Artificial Sequence

<220>
<223> Dpescription of Artificial Sequence: connexin extrcellular domain

<400> 93
Leu val Gly Gln Tyr Leu Leu Tyr Gly Phe Glu val Arg Pro Phe Phe
1 5 10 15

Pro Cys Ser Arg Gln Pro Cys Pro His val val Asp Cys Phe val Ser
20 25 30

Arg Pro g?r Glu Lys Thr

<210> 94

<211> 38

<212> PRT

<213> Artificial Sequence

<220>
<223> Connexin extracellular domain

<400> 94
Ile val Gly Gln Tyr Phe Ile Tyr Gly Ile Phe Leu Thr Thr Leu His
1 5 10 15

val Cys Arg égg Ser Pro Cys Pro gés Pro val Asn Cys ggr val Sser
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Leu Gy Thr Ala Ala Qu Ser ser Trp Ay Asp Au Gn Ala Asp Phe Page 40 WO
2006/ 134494 PCT/ 182006/ 001961 1 5 10 15 Arg Cys Asp Thr Ile An Pro Ay
Oys G n AsNVOA06[3A4%4Thr Asp G n 20 25 30 Al a Phe Pro || ePGHB20600196¢ Ar g
Phe Trp Val Leu A n 35 40 45 <210> 111 <211> 14 <212> PRT <213> Artifici al

Seque p%ZXE 237 Actificial Sequence: Connexin domain <400> 111 Leu
Ay T%AI% I:Gaau%gerﬁ\gier Trp Ay Asp Gu @d@n Ala 1 5 10 <210> 112 <211>

13 <212> PRT <213> Artificial sequence <220> <223> Artificial Sequence:
Oonnex<i odorggi n <400> 112 Asp Gu A n Ala Asp Phe Arg Cys Asp Thr Ile An
Pro Lgljo 38<210> 113 <211> 13 <212> PRT <213> Artificial sequence <220>
<223> &ibsfippiral sequence: Connexin domain <400> 113

<213> Artificial Sequence

<220>
<223> Artificial Sequence: Connexin extracellular domain

<400> 95

Leu Ile Gly GIn Tyr Phe Leu Tyr Gly Phe GIn val His Pro Phe Tyr
1 5 10 15
val Cys ser ggg Leu Pro Cys His ;;o Lys Ile Asp Cys ;ge Ile ser

Arg Pro ggr Glu Lys Thr

<210> 96

<211> 42

<212> PRT

<213> Artificial sequence

<220>
<223> Artificial Sequence: Connexin extracellular domain

<400> 96
Leu Leu Ile GIn Trp Tyr Ile Tyr Gly Phe Ser Leu Ser Ala val Tyr
1 5 10 15

Thr Cys Lys Arg Asp Pro Cys Pro His GIn val Asp Cys Phe Leu Ser
20 25 30
Arg Pro Thr Glu Lys Thr Ile Phe Ile Ile
35 40

<210> 97

<211> 43

<212> PRT

<213> Artificial sequence

<220>
<223> Artificial Sequence: Connexin extracellular domain

<400> 97
¥et Tyr val Phe gyr val Met Tyr Asp ggy Phe Ser Met Gln égg Leu

val Lys Cys Agn Ala Trp Pro Cys Pgo Asn Thr val Asp g%s Phe val
2 2

ser Arg ggo Thr Glu Lys Thr Xg1 Phe Thr val
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Thr Ile Adn Pro Gy Cs An Asn Val Cys Thr Asp An 1 5 10 210> 114 <211>
13 <212> PRT <213> Artificial Sequence <220> <223> Artificial Sequence:
Connexi n dHRAPN/1M4HD> 114 val Cys Thr Asp A n Al a Phe PreCT/IR20640191s || e
Arg 15 10 <210> 115 Page 41 WO 2006/ 134494 PCTI | B2006/ 001961 <211> 13
<212> PRT <213> Artificial sequence <220> <223> Artificial sequence:
connexiioslorpi N <400> 115 Ala Phe Pro Ile ser His Ile Arg Phe Trp val Leu
An 1<812043<210> 116 <211> 47 <212> PRT <213> Artificial sequence <220>
<223> ?fi%ﬁé%.segu nce: Connexin domain <400> 116 Met Gu Val Gy Phe
e var-'dy GNP PREUFTE Tyr Gy Ile Phe 1 5 10 15 Leu Thr Thr Leu His
Val Cyg288g Arg Ser Pro Cys Pro H's Pro Val 20 25 30

<223> Artificial Sequence: Connexin extracellular domain

<400> 98

Met Tyr val Phe Tyr Phe Leu Tyr Asn Gly Tyr His Leu Pro Trp val
1 5 10 15
Leu Lys Cys ggy Ile Asp Pro Cys ggo Asn Leu val Asp g%s Phe Ile

Ser Arg ggo Thr Glu Lys Thr X81 Phe Thr Ile

<210> 99

<211> 43

<212> PRT

<213> Artificial Sequence

<220>
<223> Artificial Sequence: Connexin extracellular domain

<400> 99

Leu Tyr Ile Phe His Arg Leu Tyr Lys Asp Tyr Asp Met Pro Arg val
1 5 10 15
val Ala Cys ggr val Glu Pro Cys ggo His Thr val Asp g%s Tyr Ile

Ser Arg ggo Thr Glu Lys Lys XS1 Phe Thr Tyr

<210> 100

<211> 44

<212> PRT

<213> Artificial Sequence

<220>
<223> Artificial Sequence: Connexin extracellular domain

<400> 100
ieu Tyr Leu Leu ?15 Thr Leu Trp His ggy Phe Asn Met Pro ?gg Leu

val GlIn Cys éga Asn val Ala Pro ggs Pro Asn Ile val ggp Cys Tyr

ITe Ala ggg Pro Thr Glu Lys h%s Ile phe Thr Tyr

<210> 101
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Asn Cys Tyr Val
117 <211> 11

sequence:

Phe 1 5 10

ser Arg Pro Thr Gu Lys Asn val Phe Ile Va
<212> PRT <213> Artificial sequence <220> <223> Artificial

35 40 45 <210>

SOG4 Yorai n <400> 117 Met G u Val Ay Phe FPEEIBP6/461G n Tyr

Phe |11Zyr pREy Il e Phe LeU

Artifi
Hs V

2

<400>

S APEPFR 91 RGUENR
101

<210> 118 <211> 12 <212> PRT <213> Artificial
<223> Antifisgi al sequence: connexin domain

sequence <220>

<400> 118 Ile val Ay A@n Tyr

_ 1 510 <210> 119 <211> 14 <212> PRT <213>
Artifi<ildt degubicial segr@icePage 42 WO 2006/ 134494 PCT/ | B2006/ 001961 <223>
Sequence: Connexin domain <400> 119 Gy Ile Phe Leu Thr Thr Leu

dormetbh ex2lfz1 128G r<ddnainl2

ieu Tyr val pPhe ?is Ser Phe Tyr Pro Lys Tyr Ile Leu Pro Pro val
10

val Lys Cys ggs Ala Asp Pro

Ser Lys gro Ser Glu Lys Asn
5

<210>
<211>
<212>
<213>

<220>
<223>

<400>

get Tyr Val Phe Tyr Leu Leu
5
val Lys Cys égp val Tyr Pro

Ser Arg ggo Thr Glu Lys Thr

<210>
<211>
<212>
<213>

<220>
<223>

<400>

ieu Tyr Gly Trp Ehr Met Glu

Cys Pro Tyr 58u val Asp Cys

102

43

PRT

Artificial Sequence

Artificial Sequence:
102

103

36

PRT

Artificial Sequence

Artificial Sequence:
103

ITe Phe Ile Ile
35

<210>
<211>
<212>
<213>

104
36
PRT
Artificial Sequence

15

Cys Pro Asn Ile val Asp Cys Phe Ile
25 30

£1e Phe Thr Leu

connexin extracellular domain
Tyr Pro Gly Tyr Ala Met val Arg Leu
10 15

Cys Pro Asn Thr val Asp Cys Phe val
25 30

val Phe Thr val
40

Connexin extracellular domain
Pro val pPhe val Cys Gin Arg Ala Pro
10 15

Phe val Ser Arg Pro Thr Glu Lys Thr
25 30
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<212> PRT <213> Artificial Sequence <220> <223> Artificial Sequence:
Connexin domain <400> 120 Arg Arg ser Pro Cys Pro H's Pro Val Asn Cys Tyr
15 10 <2W2009/134494 1> 46 <212> PRT <213> Artificial selfcEH2806/003080> <223>
Artificial sequence: Connexin domain <400> 121 Leu Thr Ala Val Ay Ay GQu
ser Ile Tyr Tyr Asp Gu Gn ser Lys 15 10 15 Phe Val Cs Asn Thr Qu Gn
Pro Ay26ys AQu Asn Val Cys Tyr Asp 20 25 30 Ala Phe Ala Pro Leu Ser Hi's
Val Ar<?2Bhe AFtpfiddh] Pequhae: 8onneRidextr&B)Iuli2dedib> 15 <212> PRT <213>
Artifici0$Ih %iﬁuence <220> <223> Artificial sequence; Connexin domain <400>
122 Let%nr Rfa val Gy Ay Gu Ser Ile Tyr Tyr Asp Gu Gn Ser 15 10 15

<210> erBTfBl.:ly = 7") ?ﬁ%@? disTrra2 137 iﬂget V4l @&@leﬁem@liﬁe Pro
Cys Pro Tyr Leu Val Asp Cys Phe val Ser Arg Pro Thr Glu Lys Thr
20 25 30

ITe Phe Ile Ile
35

<210> 105

<211> 42

<212> PRT

<213> Artificial Sequence

<220>
<223> Artificial Sequence: Connexin extracellular domain

<400> 105

Gly Ala Leu His Tyr Phe Leu Phe Gly Phe Leu Ala Pro Lys Lys Phe
1 5 10 15
Pro Cys Thr égg Pro Pro Cys Thr ggy val val Asp Cys g%r val ser

Arg Pro Thr Glu Lys Ser Leu Leu Met Leu
35 40

<210> 106

<211> 42

<212> PRT

<213> Artificial Sequence

<220>
<223> Artificial Sequence: Connexin extracellular domain

<400> 106

Ile Ala Gly GIn Tyr Phe Leu Tyr Gly Phe Glu Leu Lys Pro Leu Tyr
1 5 10 15
Arg Cys Asp Arg Trp Pro Cys Pro Asn Thr val Asp Cys Phe Ile Ser
20 25 30
Arg Pro Thr Glu Lys Thr Ile Phe Ile Ile
35 40

<210> 107

<211l> 42

<212> PRT

<213> Artificial Sequence

<220>
<223> Artificial Sequence: Connexin extracellular domain

<400> 107
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<220> <223> Artificial sequence: Connexin domain <400> 123 Asp u G n Ser
Lys Phe Val s Asn Thr Gu An Pro 1 5 10 Page 43 WO 2006/ 134494

PCTI 1B2006 @1344% 10> 124 <211> 13- <212> PRT <213> ArRGHIRAPU0088,uence
<220> <223> Artificial Sequence: Connexin domain <400> 124 Thr Qu Gn Pro
Gy Cs Qu Asn Val cys Tyr Asp Ala 1 5 10 <210> 125 <211> 13 <212> PRT
<213> 1Autvdli el nlc1REHHCDEE Let 2R T Phe dVut VAT Qirgl proeekeke: Connexin domai n
<400> 1125 Val Cys Tyr Asp Ala Phe All@ Pro Leu Ser Hig5val Arg 1 5 10 <210>
126 <211> 12 <212> PRT <213> Artificial Sequence <220> <223> Artificial

Sequentig: cfP8EErY GHBRS cys I Hi2&aM P1PASy SN PRy vl SeXal Arg Phe Trp Val
Phe G n 20 25 30

Arg Pro Thr Glu Lys Thr val Phe Leu Leu
35 40

<210> 108

<211> 42

<212> PRT

<213> Artificial Sequence

<220>
<223> Artificial Sequence: Connexin extracellular domain

<400> 108

Ile val Gly Gln Tyr phe Ile Tyr Gly Ile Phe Leu Thr Thr Leu His
1 5 10 15

val Cys Arg Arg Ser Pro Cys Pro His Pro val Asn Cys g%r val Ser
20

Arg Pro Thr Glu Lys Asn val Phe Ile val
35 40

<210> 109

<211> 42

<212> PRT

<213> Artificial Sequence

<220>
<223> Artificial Sequence: Connexin extracellular domain

<400> 109
Leu ITe Gly GIn Tyr Phe Leu Tyr Gly Phe GIn val His Pro Phe Tyr
1 5 10 15

val cys ser Agg Leu Pro Cys His ;ro Lys Ile Asp Cys gge Ile Ser
2 5

Arg Pro Thr Glu Lys Thr Ile Phe Leu Leu
35 40

<210> 110

<211> 45

<212> PRT

<213> Artificial Sequence

<220> L
<223> Artificial Sequence: Connexin domain

<400> 110

Leu Gly Thr Ala Ala Glu Ser Ser Trp Gly Asp Glu GIn Ala Asp Phe
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1510 <210> 127 <211> 47 <212> PRT <213> Artificial Sequence <220> <223>
Artificial Sequence: Connexin donain <400> 127 Phe Qu Val Ay Phe Leu lle
dy dn Tywoﬂ%@/Eé‘l?“Tyr Ay Phe An 15 10 15 Val H s BIBRW6AIOO 3] Cys
ser Arg Leu Pro Cys His Pro Lys Ile 20 25 30 Asp Cys Phe Ile Ser Arg Pro
Thr Gqu Lys Thr Il e Phe Leu Leu 35440 45 <210> 1281211> 11 <212> PRT
<213> Artificial Sequence <220> Page 44 WD 2006/ 134494 PCT/1B2006/ 001961
<223> Artificial sequence: connexin domain <400> 128 Phe G u Val Gy Phe Leu
Ile GAIEN ASR TBRe e1Gl Pro &y 6% £39 Asp1Yal £ys g%flésp BRT <213> Artificial
sequence <220>7<223> Artificial “Sequence: connexin domain <400> 129 Leu
I1e GW A@n Tyr Phe Leu Tyr dy Phe d@n Val

Ala pPhe ggo Ile Ser His Ile ﬁgg Phe Trp val Leu ggn

<210> 111

<211> 14

<212> PRT

<213> Artificial sequence

<220> L ] ]
<223> Artificial Sequence: Connexin domain

<400> 111

&eu Gly Thr Ala §1a Glu Ser Ser Trp ggy Asp Glu GIn Ala

<210> 112

<211> 13

<212> PRT

<213> Artificial Sequence

<220> L .
<223> Artificial Sequence: Connexin domain

<400> 112

ésp Glu Gln Ala ésp Phe Arg Cys Asp Igr Ile GIn Pro

<210> 113

<211> 13

<212> PRT

<213> Artificial Sequence

<220> L] - . . .
<223> Artificial Sequence: Connexin domain

<400> 113
Ihr ITe Gln Pro §1y Cys GlIn Asn val E%s Thr Asp Gln

210> 114

<211> 13

<212> PRT

<213> Artificial Sequence

<220> L ) )
<223> Artificial Sequence: connexin domain

<400> 114

¥a1 Cys Thr Asp §1n Ala phe Pro Ile igr His Ile Arg

<210> 115
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1510 <210> 130 <211> 14 <212> PRT <213> Artificial sequence <220> <223>
Artificial Sequence: Connexin domain <400> 130 Ay Phe @n Val H's Pro Phe
Tyr Val COMWOZ8¢6/14#494 ey Pro 1 5 10 <210> 131 <211> 12 PEFABAOMEHIAD 13>
Artificial Sequence <220> <223> Artificial sequence: Connexin domain <400>
131 SehiArgiheu Pro Cys His Pro Lys Ile Asp Cys Phe 1 5 10 Page 45

<212> PRT

<213> Artificial Sequence

<220> .
<223> Artificial sequence: Connexin domain
<400> 115

Ala Phe Pro Ile Ser His Ile Arg Phe Trp val Leu Gln
1 5 10
<210> 116

<211> 47

<212> PRT

<213> Artificial Sequence

<220> .
<223> Artificial Sequence: Connexin domain
<400> 116

Met Glu val Gly Phe Ile val Gly GIn Tyr pPhe Ile Tyr Gly Ile Phe
1 5 10 15

Leu Thr Thr Leu His val Cys Arg Arg Ser Pro Cys Pro His Pro val
20 25 30
Asn Cys Tyr val Ser Arg Pro Thr Glu Lys Ash val pPhe Ile val
35 40 45

<210> 117
<211> 11
<212> PRT
<213> Artificial Sequence

<220> L _ ]
<223> Artificial Sequence: Connexin domain

<400> 117

Met Glu val Gly Phe Ile val Gly GIn Tyr Phe
1 5 10

<210> 118

<211> 12

<212> PRT

<213> Artificial Sequence

<220> o . .
<223> Artificial Sequence: Connexin domain

<400> 118
i1e val Gly Gln gyr Phe Ile Tyr Gly ige Phe Leu

<210> 119

<211> 14

<212> PRT

<213> Artificial Sequence

<220>
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<223> Artificial Sequence: Connexin domain
<400> 119

§1y Ile Phe Leu ghr Thr Leu His val g%s Arg Arg Ser Pro

<210> 120

<21l> 12

<212> PRT

<213> Artificial Sequence

<220> o ) .
<223> Artificial Sequence: Connexin domain

<400> 120

érg Arg Ser Pro gys Pro His Pro val égn Cys Tyr

<210> 121

<211> 46

<212> PRT

<213> Artificial Sequence

<220> . ] i
<223> Artificial Sequence: Connexin domain

<400> 121
Leu Thr Ala val Gly Gly Glu Ser Ile Tyr Tyr Asp Glu Gln Ser Lys
1 5 10 15

Phe val Cys égn Thr Glu GIn Pro ggy Cys Glu Asn val g%s Tyr Asp

Ala phe Ala Pro Leu Ser His val Arg Phe Trp val Phe Gln
35 40 45

<210> 122

<211> 15

<212> PRT

<213> Artificial Sequence

<220> L . .
<223> Artificial Sequence: Connexin domain

<400> 122

Leu Thr Ala val Gly Gly Glu Ser Ile Tyr Tyr Asp Glu GIn Ser
1 5 10 15
<210> 123

<211> 13

<212> PRT

<213> Artificial Sequence

<220> » . - - -
<223> Artificial Sequence: Connexin domain

<400> 123

?sp Glu Gln Ser Eys Phe val Cys Asn Igr Glu Gln Pro
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<210> 124
<211> 13-
<212> PRT
<213> Artificial Sequence

<220>
<223> Artificial Sequence: Connexin domain

<400> 124

Ihr Glu GIn Pro §1y Cys Glu Asn val ggs Tyr Asp Ala

<210> 125

<211> 13

<212> PRT

<213> Artificial Sequence

<220> o ] )
<223> Artificial sequence: Connexin domain

<400> 125

Xa] Cys Tyr Asp §1a Phe Ala Pro Leu igr His val Arg

<210> 126

<211> 12

<212> PRT

<213> Artificial Sequence

<220> o ] ]
<223> Artificial Sequence: Connexin domain

<400> 126
é1a Pro Leu Ser gis val Arg Phe Trp X81 Phe GIn

<210> 127

<211> 47

<212> PRT

<213> Artificial Sequence

<220> L )
<223> Artificial Sequence: Connexin domain

<400> 127

Phe Glu val Gly Phe Leu Ile Gly GIn Tyr Phe Leu Tyr Gly Phe Gln

1 5 10 15

val His Pro Phe Tyr val Cys Ser Arg Leu Pro Cys His Pro Lys.I1e
20 25 30

Asp Cys Phe Ile Ser Arg Pro Thr Glu Lys Thr Ile Phe Leu Leu
35 40 45

<210> 128
<211> 11
<212> PRT
<213> Artificial Sequence

<220>
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<223> Artificial Sequence: Connexin domain
<400> 128

Phe Glu val Gly Phe Leu Ile Gly GIn Tyr Phe
1 5 10

<210> 129

<211> 12

<212> PRT

<213> Artificial Sequence

<220> . . .
<223> Artificial Sequence: Connexin domain

<400> 129
&eu Ile Gly Gln gyr Phe Leu Tyr Gly ige Gln val

<210> 130

<211> 14

<212> PRT

<213> Artificial Sequence

<220> i ]
<223> Artificial Sequence: Connexin domain

<400> 130

§1y Phe Gln val gis Pro Phe Tyr val g%s Ser Arg Leu Pro

<210> 131

<211> 12

<212> PRT

<213> Artificial Ssequence

<220> . ] .
<223> Artificial Sequence: Connexin domain

<400> 131
ier Arg Leu Pro gys His Pro Lys Ile égp Cys Phe
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