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25 The most familiar example of this is the discolored and fibrotic scars that linger following
the healing of a skin cut or graze. Less well appreciated is that formation of glial scar
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Miller JH, 2004). There is currently no means of treating or preventing such scarring and

30 = promoting the regeneration of complex tissue structure and function following injury.
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Myocytes from neonatal rat hearts were grown until forming a near-confluent monolayer
25 on a tissue culture dish according to standard protocols. The cultures were subsequently
allowed to culture for a further 5 days in culture medium comprising (a) 30 pM ACT 1
peptide (SEQ ID NO:2), (b) 30 pM non-active control peptide (SEQ ID NO:55), or (c)
phosphate buffered saline (PBS) containing no ACT peptide or control. Culture media
with added peptides or vehicle control was changed every 24 hours during the experiment.
30  (a) indicates that ACT peptide greatly increased the extent of Cx43 gap junction formation
~ (dots and lines indicated by arrowheads) between myocytes relative to the control
conditions (b) and (c). This increase in Cx43 gap junction formation in response to ACT

peptide is shared by a number of cell types expressing Cx43.
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25  peptide-treated cells show low levels of repopulation of the scratch injury area (white
double headed arrows). Figure (b) shows a bar graph of the % area of cells repopulating
the scratch injury after 24 hours. The reduction of cells in the injury area in the presence of
ACT peptide is dramatic, with a p <0.000001.
Figure 4 shows that expression of an ACT-peptide-encoding-polynucleotide
30  operably linked to a promoter in the epithelial cell WB-F344 inhibits migration following
scratch injury in an experimental cellular model. WB-F344 cells are a transformed rat

epithelial cell line derived by treatment of isolated rat liver cells with a cancer-causing

ageht (Tsao et al., 1984; Hayashi et al., 1997; Hayashi et al., 1998; Hayashi et al., 2001).
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- closed, less inflamed, less swollen (note ridges at the wound edge), and generally more
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differences in inflammation, swelling and healing between the control and ACT peptide
and control treated injury persisted at the 72 (c, d) and 96 (e, f) hour time points. At 7
30 days, the ACT peptide wound (g), had a smoother and less scarred appearance than the
control peptide-treated injury (h). Note that images of the same injury on the same animal

-are shown at the different time points during the healing time course.
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fibrous material (arrowed) projecting from basal parts of the injury to or toward the wound
edge and exterior surface of injury. The aligned fibrous substrate has the appearance of
being much more organized in the control injury (d) than in the ACT peptide treated injury

30 (c). Also, there is a considerably lower density of inflammatory cells studding the fibrous
substrate in the ACT peptide-treated tissue. This is confirmed in (¢) and (f) where regions
of histological section within the black rectangles shown in (c) and (d) are respectively

shown at higher magnification. The inflammatory cells studding the aligned fibrous
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filled wth ACT peptide (100gM plus vehicle gel!(b) or c¢ollagen vehicle
gel al one adndgnmegy thecpnter Hg £a¢8 1BiyRY ridve Distelogical HyuctirenMHRIBRS 4P of

caused by 1 PR RO B ARSI Ba R R A Sl o7t RETHebiaOhad 1V DY
di stal fronmcomeolitispussyespBytivelprit issatident tha tibsuk avigiin dign ACT)peptidEirdited gty ve

astrocytes is observed adjacent the HFM 20 filled with ACI peptide (b).
| ndeed, t helqa8§Bascossideraly mnte complexty, At the extemal gnfasepfithe ALJ treatede seen

in nornal ugjniHr in i ssu _ agh-ons. Qf: i ssue: wi thi he whi :_
rect angres. Noupllfbiedt Bl diiTsyel BE ol BRUANGIR ind BN o bR B M o g
and (e) resjerdisudhye islconiphee kilbéinthianihe epithdlRmi &chsbyet Addtivebpthitigedrdhe it

can be seen that GFAP- positive astrocytes are not only |ess nunerous, but

are al so smaenterofithewound {e). Regenaratinghiir fobiclespapslrendy be seepdifferenigating dep

h t hat Al t] f i .
egener aci ofoTSREBLIEE RSP IS ReR iR Ry TR AL SEaRE MG (0B gy 5
(b) shaw | oBy rikbig, at iepithéEliatien of tHRVIEjUSY siEeikeii® iftofipldlé andthetesSisWo sign of

(cortexg surrounding HM |.n1)l ants (inplant or injury border is shown by
ar r ows)Z0f i | regengfating bais delbicles in thepmpitholapn of thegontrel igwryAdr Bragath dke yaferged
hi cl I . ¢ . D . - |
{Fesue (5. Bt ElnelG P Nt AR B E b slBiiesleledol FRBRAD ,

| ow densi ty s@fictufie bdmplERitRad sdef) with RIS sti@uRE SEHréasantbesnnbbityetids@es)
injury caused by the HFM  The density of these cells appears to dimnish
and increasyasw&@é&uqsmu%lean@faéwehsaihqwedencsimcm&sv,v t thgdwir fallielgsthisover

density of gs:s',bl‘l%c%xonspilé}ii&fewgss %aig%&éf&t%ﬁ b?/%ffgriegtri]aﬁ{onnomgnrl Tells. By contrast, in the

25  control injury the wound tissue is completely dominated by a uniform and large plug of

fibrous scar tissue (b, d), with other complexity of tissue structure not particularly in
evidence within this scar tissue
Figure 9 shows that ACT peptides reduce inflammation, improve healing and
reduce scarring following excisional skin injury in adult mice. Anesthetized adult mice
30  had 2 small (5mm diameter) excisional skin wounds made by fine surgical scissors on the
neck and (upper) back. The boundaries of the injuries were demarcated by a 5 mm wide
circular template cut in a plastic sheet. 50-60 pl of a solution of 20 % pluronic gel

containing either no (control) or one of the ACT peptides (ACT 2-SEQ ID NO:1, ACT 1-

6



NeuN i mmunol abel ed neurons are observed proximal (as well as distal) to the
HFM filled wth ACT peptide (a). The areas in (a) and (b) proximal to the
HFMs are shown at high nagnification views in (c) and (b), respectively.
Again, in the control tissue (d) a striking 5 increase in the density of

obser ved coryaodl ROABC banvraabivoe adt el ol hm At Gy " '
pattern | s ORSEVErh i8AlehRIEY CRA LB AGTRERH] e il iiiNesPESIVe

neurons predom nating over astroc stingly

magni fi cat i osr ACTeepaieebnthinifCgel Rl eppisedsubbdiuchile auboey afler tiRUnRAS i n the
process of fissjion relative to 10 the control (d)ﬁ. DETAI LED DESCRI PTI ON OF
THE | NVENTI cipphisation. o bsther anlisadonsnf contiplanidtAOh penade-erntaintme gl seste made

readi | fere ol oqw etal led de i o] d.cu

embodi rent s dia ERESad BliRGoR 1t Bl Bohel®d RLbErn SRR R girE L e
their previ oBgmay)daddACIVE AoxARGEIdEPthaOkcisidl0 W jHaek d16sedTadte) ek i gnificantly
pol ypeptide conprising a carboxy-term nal amno acid sequence of an al pha

Connexi n ( al ls8s mélpmed ag appearance; heales! fasterdngtsganderh leex than cthe isondyol imawryrihed |
ACT | ti.d ti iant th f. ] ,
ol hw g " ol po G ptiee T bivitin® 264 Bk B oise O LaRBE AT Tihvac i on,

promot es heapdpifiic (4.9) A158IsHRRedRBAdst BlprovARERAR BSalif\Sek theddnBBOHing B time
pronotes conplex tissue regeneration. In another aspect, the provided

pol ypepifde ¢cavrseabeaughHesssotthan other peptidpsi MNdte thed khechmenedundagythe game snimal
f oamed from Connexi . Jt.1s to be.understood that .the disclosed
conposi ti onslsafﬁawﬂﬁgﬁ'{?diéﬁﬁ]ie@twm Hpe @8%?}&3 WIng CQUSE-het i ¢ met hods,

speci fic anal yti PFiéguE@‘Pdﬁ Bh&WePat RUT RpRAE HddabtsAhe DERBENIRI densi bESBal scar
ot herwi se specified, and, as such, may vary. It is also to be understood

that -the t efommug mypcmédolhmiag pendration injhey @ilbrpimsie anfaddk sar (B iang (c)-show
particul ar epbodi nents.only and is_.not. intended.to be limting..Disg]osed
Pre ater | al B BBASRCR IS SARI™E S 0HoT o Vit titsan (asL R ing A
used i njgonj i 1 ' QAT j i 06 08EY S¢Of
the i SaT oomiP 3 PRElnt RHER VLS Filed RiRTAPE PEARTIONND PLuIBIclt SNG) &
di scl osed hecdiagen askicletgel slonade cetordc)t hathewoertroktisshe (x)f 2 bugh dessibysefi's,

i nteractions, groups, et of these materials are disclosed that while
specific ref irvdiaelabiled GEA BPTEYRASRAYST 1 RheewRR neRl PEaKs QL FERs Y ghe

and perrrutatf'm{ he et 1 ks f.scl i's
8 specifically c'gf;l}%ete(rrfbgﬁg}’ ggﬁ%ﬁ% %S%??%ggiﬁggﬁg@gw(helgtgﬁp@gl,tﬁ?frggrﬁgg?or
i s di scl osedcaritrhst, dimsudisloedr datity of GEAR-positive adtarcyts ipebservied adjacknidhe Ik e
romoters are. disgus , each nd eyery caqnbination and rmut ati on. of.

Br omot oP0 andlled Fah §§%tmpt1§%%%gﬁ%¥ thlavelnf GRAV pasitie; GHls arpqt digsimilar to
possi bl e are ifi: at-enmi - Ll { fd 5to
Phe-contr ary i cien' i Boinka OB EER LR 388 1SS of e VibBMERIER .«
wel | as a cl assangids intigacdsl(Bparld (ckaresshdwh aahighanmexsitiphtéoroii (d) amdhi@E) nat i on

nmol ecule, A-Dis disclosed, .then even_ if each is nat .i ndividuall ¥ recited,
each is i ndi VsBecvely. i thedgpmdpiury gegted by ACT peptide (d), it can be seen that GFAP-

positive astrocytes are not only less numerous, but are also smaller than those seen in the

25  control injury (e).

Figure 11 shows that ACT peptide promotes neuronal maintenance and neuronal
regeneration following penetration injury of brain in an adult rat. (a) and (b) show low
magnification survey views of sections of brain tissue (cortex) surrounding HFM implants
(implant or injury border is shown by arrows) filled with control collagen vehicle gel or

30  ACT peptide plus vehicle gel at 1 week following brain penetration injury. In the control
tissue (b), a high density of immunolabeled GFAP-positive astrocytes and a low density of
NeuN immunolabeled neurons are observed near the site of injury caused by the HFM.

The density of these cells appears to diminish and increase, respectively, distal from the
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contenpl ated. Thus, is this exanple, each of the conbinations A-E, A-F, B-D,
B-E, B-F, CD, CE and CF are specifically contenplated and shoul d be
consi dered di scl osed from 10 disclosure of A, B, and C, D; E, and F; and the
exanpl e conbi nation A-D. Likew se, any subset or conbination of these is

al so speci f HiaVl Bycontrastpd mnel lowd déhsity) oSEHAPIpusitivefdtrocytesand laghérimimbers
sub-group of A-E, B-F, and G E are s%ecifi cally contenpl ated and shoul d be
consi der od QTR BaERdRbedReEPBR RS sarved prxiraldagweth as distalhip the HifM filled

exanpl e condhi t'é[‘)‘.%' Thi e \i . I f s S

applicati on%%]lhlg{au i né’f‘dgﬂ%)' ?giéa%ggﬁ@?%g&t)g?é@%%bgo t:hﬁ% Erreg i@%%%ﬁ‘é’?"’%%‘% and
usi ng the dinsagniSemion ¥igyasint(cpasl (b, wérctilely! Nedif, iartke somaslitisbue @ a striking
addi ti onal steps that can, be Eerformad it is understood that each of these

addi ti ofal dR@pasednhayiensiy phlAd-pesitiveasirosyies pnd a redvsediensity of NeuN-

combinatton ek SRR SRk DByl R AT a2 S

‘di scl osed. %@n?léiﬁéﬂtﬂ@waﬁfsmsi@ QbSReEBneH: Chd PV 6RfailiRieeA OT Peptild) Spith RBEN

others can be found in Genbank at ww. pubned. gov. Those of skill in the art
under st and [Positive newons predopinpimgawer pmcyiea (o) bergsitngly.fthe highonagmfication

ool uot e SESE 61 SR TS B8Rt B o) EGRARLERES 'S

‘sequencgy gi YENcAdR] (df or mati on discl osed herein and known in the art. 25 The

herei n provi ded pol ypeptide can be any pol ypeptide conprising the carboxy-
termnal nost am no acids of an al pha Connexin, wherein the pol ypeptide does

The provided pol ypepti A HORLEREDRSEHIEAION REPER BN d, o7 naP e

domain of the al pii SaNaRNienhbdaRabiifssiARResiy bd BNIPROK ARf Rakipep! | de

does not conprise the two extracellular 30 dorains of the al pha nhexi n.
| n anot her asfseaice te the fpHowingatttalsdydesqiptive af pegicntar embodpmérge andvthef our

L e e e A R R T
al pha  Connexi n. pPgGyiIB@INE iséﬁféﬁgﬂocl)éﬁegﬁd? E&elﬁiéﬂﬁﬁ BQWQItEH%nQHEﬁmB%id

conprise that part of the 9 sequen yt opl asm c”car boxyl term nal
domai n of t Bequnpbaf fipalpba Conpexini(aisd raferred tochefcinias hn alpda Coembxiamartbomyai n.

cone st ont |y GFOGIY [HRIAPRRREPINe) (o ExomasivAbveatirisat WEERAL: MOREdpERylpllowing

term nal - oy @ﬁﬁ;’ € ipfoid@PA e TolySephid€ B Sinfih ofridtes ReaBpg! | ne
resi due at amgl%lo %}?’c}ﬂSb%é ‘lﬁg po |0t?'ﬂ;ér€)eg 19 am no g%?%fgﬂgglg@bﬁr omatﬁl 3

car boxy20 t ereduvab scarshg,iincieasss itensile smen giim el promat@spbmpldkdissedhiregkndZaddh. dn
proline resi dug*eat an no aci | i é)sjti oned 18 amno acids back from

d 362 is p
the car boxy/@DORRAILPL rov@eﬁ&ebm@t} q RergARS g CXeBlIgap Jyngtion ¥x45 a
gl yci ne resiaggpeﬁg{eswj@&hq; LxinS positioned 19 amino acids back from
ermn

t he car boxyl al nost 1soleucine. In another exanple for rat Cx33, a
proline residue IDisb beninderstowiddh@SBe disclosal tonppoesiticis aadinnhads aie nbblikitéd om
t he car boxyl te_rrq'_nal st npethionine. Thus, in another aspect, the

131

provi ded polt9SepRtie ic ol Fpeqide auy ! tesligyen 0B 1q RRIFICiT teagents
conserved prohd Qe awib¥hbdifed, 8l AGuBE, Pyl P iR GRBNEHE inddi3tbdd that the

terminology used herein is for the purpose of describing particular embodiments only and

is not intended to be limiting.
Disclosed are materials, compositions, and components that can be used for, can be
used in conjunction with, can be used in preparation for, or are products of the disclosed
30  method and compositions. These and other materials are disclosed herein, and it is
understood that when combinations, subsets, interactions, groups, etc. of these materials
are disclosed that while specific reference of each various individual and collective

~combinations and permutation of these compounds may not be explicitly disclosed, each is
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t he provi ded pol ypeptide can conprise the c-termnal-nost 4 to 30 am no
acids of the alpha Connexin, including the c-termnal nost 4, 5, 6, 7, 8,
9, 10, 11, 12, 13, 14, 15, 16, 15 17, 18, 19, 20, 21, 22, 23, 24, 25,.26,
27, 28, 29, 30 _am no acids of the alpha Connexin. The carboxy-term nal nost
am no aci ds Slzﬁcﬁéﬁﬁllalcsﬁf&nméfﬁﬁ@ﬁildmd%ﬁngﬁbh@‘pmvf*q&@cannémlf awectenis disclosedsréd by

non- al pha i ACT, i de Connexi m po ._acids. Ex |l es of .the
{anki g nofLaHE R AGRETCHAERY o Rert el el A iR noBegs are (PR Fiske
herein. An exd@swre cofnbiidfioAend PerMifsidch PrbMofers 8&d ather Vétto ntd@nd the
termnal 20 to 120 am no acids of human 43 (SEQ ID NO 72). Another

exanpl e wouRpdifigationetheb pisdegsiblerans specifially sontzmplatedhunlgsd spscidicaldiyingicatsd 3
SEQ IDNO ,73). th | d t =t i | 20 to.120

o a6t s gAY s AR Rl Bulis A, 0 58 PR iaRTToR A el s it

car boxy- t er gt il tfldsD, 1 GnaF 4 @Céx%tl)ﬁ ofed ¥ dbinstdPmoReRlel R-DGk dislosed,

Anot her exanpl e woul d be the carboxy-termnal 20 to 120 25 ami no of human
Cx37 (SEQ | then@ven & cacimondiandizidaaldy secitedy sdches indvidullyengd-coblestivelt 20 to

Connei 11 & SPREMPRUEE TR B <Saplen it o i ANOR Adh A TubrBcbaniEF

protein (ACEID. & BIRIIC FURE LAY chliefitbliidd AT s bORidtred ER IR By

78). In another aspect, give t"ACTT I's shown to uncti o
to the 130 cdisolwsyretafrAi Buendd?; D,Hg aA8 F; and the exenglsexpleinatdornA-I0FPikevige, any

Figure 4), A eptides .are.expected to.retain function en flanked with
non- Connexi ﬁ%ﬁ?? 918%55% 1gationef tﬁﬁgetlaala? Sp?%é%é@f@@twﬁﬁfsgaeﬁwhs?ﬁe 1s, for

1ong as the ACEoRCAINE i JPAI 8PS BiE shERcalBALRRRATHA00] 1R

and the ACT pépti S e to access its targets.

gi ven pol ypept|

- Thus, pol ypephsidersd disclosell frgm2dSclesmrerof AcBdand 6; B8 indF; dand thexaaflepept i de
~can function in reducing_i.nflammtiogn, pronoting _healing, .increasin
tensile st réﬁg@m}aﬁm&r ?ﬂ@s SRUEEPY mﬁaﬁty %f?m?‘isr?é thp §Eﬂacarle@gwiw§%gwt not

fol | ow i R ) i fIJJHEEiI'IEAJ - Uni -} f | jg@. (R Taly
channellrsgv\hi c@iﬁm Fés&tro’ec‘és?g%bﬁéirm@dsgo or |‘ﬁf§t}a¢jlﬁ:§éﬁg %ﬂ'{eg%&é%ﬁ%fﬁ, gt&lqgﬁs"( 0 ‘(iaﬁr)lough
and Paul , 2@R&3¢ arBasaibtyof pdditienahsteps that casley patornredaf ismmdéswdiddkatsachuefice,
e
the al pha a : BEREST § - ¢

sequences of [P &[Pﬁ{ c j | -di st pckLMe, and
conserved fgg? l?fa ggeﬁgggﬁéé%ﬁ% (13(%%?11 |d§’ %ﬁm@éﬁ%&?%‘éﬁ%‘?ﬁ@@éﬂ} §ask) ?‘gﬁb{?@’

consi st ent wohtenipheted Bndstiduld e consiiefedodiptlostds to form di stinctive 3D
structures, interact with nmultiple partnering proteins i

medi at e )
interactl ons wi t W VAP spAveRestATa ARYIdedhessin @nd Hisse andietherscandiefound in
“including [ ] i nsensus
sife T or D'}%’ernéa%}'élg e xﬁéd%dxp‘iﬁoé%%cﬂi‘ﬁl &Qaﬁqﬁgﬁrﬁg%ﬁﬁw%. r@?ol%?
gl ycosyl at i caq@ide dzoepphcieyimt differenddimd tbadjust theicdagopiioypempt indthodst er act s
wWith a domain of a,protein that 15 nornal Ié medi ates the binding of said
protein to tRBUERIbBRYLICBIARFANENES toptheyrply

B

eavage, protein cross- ribosyl ati on,

d sequemsae & perssndor prghes can be

25 The herein provided polypeptide can be any polypeptide comprising the carboxy-
terminal most amino acids of an alpha Connexin, wherein the polypeptide does not
comprise the full-length alpha Connexin protein. Thus, in one aspect, the provided
polypeptide does not comprise the cytoplasmic N-terminal domain of the alpha Connexin.

- In another aspect, the provided polypeptide does not comprise the two extracellular

30  domains of the alpha Connexin. In another aspect, the provided polypeptide does not
comprise the four transmembrane domains of the alpha Connexin. In another aspect, the
provided polypeptide does not comprise the cytoplasmic loop domain of the alpha

. Connexin. In another aspect, the provided polypeptide does not comprise that part of the
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“that this and other proteins interact with the carboxy-term nus of al pha
Connexins and further interact with other proteins form ng a nacronol ecul ar
conpl ex. Thus, the provided 20 pol ypeptide can inhibit the operation of a
nmol ecul ar machi ne, such as, for exanple, one involved in regulating the

aggr egat i onsafuefeld thapytoplasiniOcarbbreyl iethfinal Admiage of thera§iha, ConneRinrbximal to
"inhibiting," and "inhibition" nmean to decrease an activity, response,
condi tion, Hesioudh rapsmembrane YowranyiThsre is acanssresd proking op slycinggesides ntalpha j s

it ed ‘ | Pt ; L on oL
Fucnsn. | TnCulac RS TRLAY o BB bo 17 A et RS Bom Bt et
activity, reasgomgo athWabled2). FOF extingéfBr h@fiat O3 a§foline felidud at diRoAkid

control level. Thus, the reduction can be a 10, 20, 30, 40, 50, 60, 70, 80,
90, 100% oROAHPasHionad 18faminel acitls backi fiomdhawashoxid teronpalmestisolensines & or

~control |evel The ACT .sequence,of the proyided poly i,de _can b om any
o pha Connedtaiter SauRiE S G CReRa rtalie R BrrpiRe APl R a5 et

- pol ypept i deagaib &8ds BaRR fEonh tHERArbox T Edritfnal BiRost B1culRROI £fher RASHRL Rl
_primate, rodent, cetacean, manmalian, avian, reptilian, anphibian, piscine,

“chordat e, phumeskoddatglycne wshive abhplee ©ihAEkismosikibngd 19 antihe agidebadkeftom
pol ypepti de ,can .co ise an ACT of a nnexi n sel ected f t he..grou
Conat o1 ng. UIE SHHCRY EoRiak moshipo e INCBRTSK FAIRE foLish s SirfHeRHRE i ie

Cow Conpexi Bt #Rind.ac s PBSIRB%E2 8 Amino &ads BaRRHRH theXArkox APy X Ni
- 31.9, Dog Connexin 31.9, Sheep Connexin 44, Cow Connexin 44, Rat Connexin

33, Muse 5Snetmeminel186, inHmother @space xhap@sidedpodpepidandogsmod 6pmprse Lomoexi n
36, dog Connexin 36, chick Connexin 36, zebrafish Copnexin 36, noro

Connext n 35BS ProamEIA el GrmsgBed pipligR er ERHE PR Oas of e aintidoinresindRih 36,
human Conn eﬂiegpr@r?ide@ ?b%ﬁiﬁ%‘ cBmﬁi%e 110G teHAENN Gkt 3 fo 367ahfiftd HiiSof@enexi n

37, Mbouse Connexin 3 socricetu Connexin 37, Rat Connexin 37, nopuse
Connexi n 39alphatCofneniexinnludihg thewearmioamsstd, $06,40.819, Meddplad, 1Go hhedd, 16,38,

20 L PR Ao D R e S
Gonnexin 40, Chi %e@%i&%&éhﬁ%al rﬁH%ﬁf&Q&ﬁ%ﬁaﬁéRh%g‘oﬁH&iﬁ *ﬁ?ﬁﬁ)sro apexin

43, Oryctol agus Connexi n” 43, Spernop us Connexi Cricet Connexi n
43, Phodopupefiotes ean he flankdddiy finmalphh CodBexibos nGHA(ER peptiiz, Coernr anai@bus

Connexi n 15 43, use Conpexi n 43, Cayi.a nnexi n 43, nnexin 43, .

Eri naceus caﬂﬁ% Wm@?s Ol Dpnicing H@RT":(P}@:Q%O%%@PQ %&@’ﬁ IRSXINGRRP 3ridgu s

“Connexin 43 ' ' ) A 2 [ ' _

aequi pi nnat ﬁée ﬁfﬁgﬁ'?ﬁ%@%{}?ﬁ ?gﬁ%#ﬁfg)‘(?ﬁ%ﬁg%ﬁl e%@%sf%ﬁh%%aﬁ%%x in

- 44. 2, 26br atératindCadne 126 advnd acisiofinutian@e4d (SE) IOMNOP70o Amettien exathple samld

- Connexi n 45, nouse, Connexjn_ 45, cow Connexin 45, .rat Connexin_45, chick 20
)Y

Connexi n 45beths saseRrantcamabf ko k20 ammocet 5 (SR N xAnother
~chinp Comi gy i ' . , i
esoeri cot ugBRRRTRNE e GRREY Rpfial 01 (TR0 R o RIS ERID
Zebr afi sh CONeM)NABSHEr examplEonnkixbathé SarblonpaanEoalriixiorl 20Gimiad hcids GHchieki n
50, rat Connexin_ 50, nouse A
Cx45 (SEQID NO: 75). Another example would be the carboxy-terminal 20 to 120
25 amino of human Cx37 (SEQ ID NO: 76). Another example would be the carboxy-terminal
20 to 120 amino acids of rat Cx33 (SEQ ID NO: 77).
An example of a non-alpha Connexin is the 239 amino acid sequence of enhanced

- green fluorescent protein (ACT1 is shown functionally fused to GFP in Figure 4; SEQ ID
NO: 78). In another aspect, given that ACT1 is shown to be functional when fused to the

30  carboxy terminus of the 239 amino acid sequence of GFP (e.g., Figure 4), ACT peptides
‘are expected to retain function when flanked with non-Connexin polypeptides of up to at
least 239 amino acids. Indeed, as long as the ACT sequence is maintained as the free

carboxy terminus of a given polypeptide, and the ACT peptide is able to access its targets.
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Com exi n 50, dog Connexin 50, sheep Connexin 49, Mesocricetus Connexin 50,
25 Cricetulus Connexin 50, Chick Connexin 50, human Connexin 59, or other
al pha Connexin. Am no acid sequences for al pha connexins are known in the

art and i nclyde hose .i dent i Tabl e, | ccessj on nb r. Table 1:
Al pha Cor rre>’<]1lbr"ll§ E‘Pﬁ&e@ e%@‘c?@%é‘%% W%@W g@ % §&%%onnexi n
47 NP_536703uhraanysdieaii@NhmriioA R3 ifePORGIY tenﬁﬂe AHHEY439 Rat
Connexi n 43 AAH81842 Human ConneX| n46. 6 A§\8945 1 "Sus Cohnexin 43~ AAR33087

Cow Connexi nedigigg sRigragiPpriviwtiog tisateusg@erntioni folld8ingAdftB57 Muse

Connexin 30.2 NP848711. Mbus nexi n 43 5375 Rat .Connexjn 30.2
XP_ 343966 Cavia BS reyihe Qﬂé%ﬁoteﬂ%ﬁw&%lﬂl ghangely MEMS@}W"E

Co 43
AARaa083 13 Sl R Ciodls i e Bt 200N BB
Connexi n 44 cbn%ﬁﬂlo)ﬁmfamuboﬁdﬂsmpaemod}&d‘@n@ﬁ&%ﬁmgl?%mﬁ&nrmtamﬁﬁe RRBAAB

- Oryct ol agus .Connexi n 43 AAdeg4 Mouse Connexin 33 AAR28037 Cypri.nus
Connexi n 43 i gmiilies iRaiedchn alpkp 04 Beled gangXingisnes. 1K CaRoNysiprniagl-most

AACIo008 T A e A R e R i
Connexi n 36 céRséntdbftdturediised Table ChexEonsédalloM\dFBipailiRatiahisconSistenewith t6 NP

989913 Zebrafi_sh 0g;onnem n.44.1 NP 571884 zebrafi sh Connexi n 36 NP 919401
human CShnexdbHHs of 24 1B peptidss imProghisingtive 3D s&we@wamt@wwt BRlpmgnenng

Connexi n 35 EACTSCET T RNl B B RRs el AR IR

CARD6428 covin€ladingDdNA4radit HidEFWockwismbrdne Rhsndels ahd prbbidd dotisthssonogifor 45
' AAN17802 chi Connexi n 37 XP 524658 chi ck Connexi n45 NP 990834 dog
| Connexi n 37 Dxpegbiisricayars: apten crassriking, 49bosyigion, glycesylatienabnnrexi n 37

Commontn a0 AB-FLAYEHA fs0b AR oo M OAEED 0, LR U o

' XP5226185 Raiorfallpenddindes ﬁéﬂﬁﬁﬁ?@of@uﬁﬁo@ﬂ aethie Radbd x WD B0y df aralph®. -
‘ConneX| n 39 NP 694726 dog Connexin 46 XP 543178 rat Connexin 39 AAN17801
‘rat Connexi rComexin. Fpygsmple, fiephroblastana everexpressed sogaind NGB gaiaracs with a

Connexin 46 AQPB343 1 inal domain (Fu et al., J Biol Chem. 2004 279(35):36943-50). It is considered

that this and other proteins interact with the carboxy-terminus of alpha Connexins and
further interact with other proteins forming a macromolecular complex. Thus, the provided

20 polypeptide can inhibit the operation of a molecular machine, such as, for example,., one
involved in regulating the aggregation of Cx43 gap junction channels.

As used herein, “inhibit,” “inhibiting,” and “inhibition” mean to decrease an
activity, response, condition, disease, or other biological parameter. This can include, but
is not limited to, the complete loss of activity, response, condition, or disease. This can

25 also include, for example, a 10% reduction in the activity, response, condition, or disease
as compared to the native or control level. Thus, the reduction can be a 10, 20, 30, 40, 50,
60, 70, 80, 90, 100%, or any amount of reduction in between as compared to native or
i control levels.
The ACT sequence of the provided polypeptide can be from any alpha Connexin.
30  Thus, the alpha Conhexin component of the provided polypeptide can be from a human,
murine, bovine, monotrene, marsupial, primate, rodent, cetacean, mammalian, avian,

reptilian, amphibian, piscine, chordate, protochordate or other alpha Connexin.
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Xenopus Connexi n38 AAH73347 Cricetulus Connexin 46 AAS77618 Zebrafish
Connexin 39.9 NP 997991 Chick Connexin 56 A45338 Hunman Connexin 40 NP
859054 Zebrafish Connexin 39.9 NP 997991 Chi np Connexin 40 XP 513754 cow
Connexin 49 XP_602360 dog Connexin 40 XP__540273 human Connexin 50 P48165
cow Connexin 40 XPw8AhE pravtidedpdlpeptide oabContptise?ABATT sfSenrexiinsstéciedd@om
AAH53054 rat Connexi n 50 NP_703195 rat Connexin 40 AAH7/0935 mpuse Connexin
50 AAG59880 thecgpuR consiEingfARQUsH anmm‘%]swna%gowmé% Hu%nk‘ms@ggﬁ@ 6,

Chi ck Conne n 1

P17302 NEso?PP%étgus *&2&%3@"%3%@%@@‘23@? %étg% ﬁe%(gé nneX| n §%EEE&I[%%OBZ
Cricetul us DoprEodnexhi3 1A% &onk¥xifi4q) aaw&:c@m@ﬂmmf&%ﬁ%@&@sé MousK
Connexi n 50 BAA05381 _Sper nophi | us ConneX| n 43 AAR33086 human Connexin 59

AAQRD9408 Closrexings, Humen GommaenARosmessConnexin 6ﬁgab€gnm@r@d3wo;@pﬂm@ can

th 1 SE NQ. 30,
SEQ 1 D Na 330 S PBflgia 30 BB BT R sn SSBig i el SngFBTREP R ey
| D NO 36, SE® '\gx 'Cohnel@ 5, Pehbddi Ccﬁﬁa@xﬁl 363hu£ﬁaﬁ%olﬁgﬁnlﬁ dinfIComieRin D
NG 41, SEQ ID 3, SEQ IDRNO 90 or 1D NO 91 or conservative variants or

fragments tﬁér@lg‘COmlﬂémQ@? @mlmﬁynmeammﬁwomﬁlommyéd\mswaqﬁ@mce of
al pha Connexj ns ar acteri t. t d d

or hani ot 1 otontena 3, ARSI £Faneibe Sorodtin®r i h3RerB onbure Crererie R
type | |1OPDZ4b'1”®eH9pJ§QtJd)ﬁneﬂn3<8 (A3brafis (Dnflexin30W), Qﬁﬂﬁlé&nﬁhﬂ4@@uﬁ%}

Hydr ophobi c amino acid; e.g. Table 2, BOLD) and’proximal to thi's motif, 13
Proline (P) Condéxin 40, dnag Gemae@)n A0,gev Cesnatired(), mouredPormer cat Connexm 40,

Prequency ol Hgeits GBmeim Al STt grmpriade dymian Gt &, CfmBedie vel
charged ASp@foﬁméx1ﬁQl'3dO('§t‘)tolﬁgusq]&ﬁ&5EhP4§‘ @nﬁgl%l ﬁl’%‘(ﬂﬁn@ﬁlhd@ Crﬁ@ﬁﬂﬁ&fﬁh&kﬂﬁa

Connexi ns, the and’ G resi dues occur i'n clustered notifs (e.g., Table 2, 5
italicized) 4ﬁrleoduphs Conndan é&,r]bm@omexm%Sus Coendin RM@BMCBglsﬁmm:mehe

S and T_ phasp no aci nopst al eX| ns. are t caII
or gani Zed |ﬁ§cﬁ;’ b 88“‘3"”?@ Vl"i‘ F?Bn%"tlagﬁs Cow ¢ e%Em %P?@B)
Thi's organi ggf40 oﬁ&xﬂ?ﬁﬁ,!)@éﬂ g{lé oht¥if 83 e(){’ﬁ[ol 5 f oot ﬁg B Z&ﬁlﬁ{ls €Bnnexin

car boxyl term na [ am no S are conprise seven am no
acids. In a4BuZ¢H‘raﬁsIe®amﬂxm 43, Dado laecghpmnme(}oaha’:)dn 481 ZebrefisteGoerese) 4RET 10

o e %%%%‘bie%%h%@@a“ DEHEAd 3 BPbTENAonRatn Adrh GHITER CoMNeABRS b Rion i,
conpar e er
exanpl e, thg %CBExPé;éH'Es %&?ga'éc@@gsa{j\lﬁf, c%ﬁﬂn@xﬁr%ﬂ;h‘% (?cﬁﬁ%%nﬁd %&fam

humans to bi rbls , conpare sequences unmans a ick in
Table 20. ) CdnlnemnatShé‘etrchﬁmekimMSAGlﬁckmhbxiﬁ 4(5; gaman Qlonnexin#6 MBI S

hi ghly conserved fromprimtes to fish é , conpa
Connexin 46, mouse Connexin 46, dog Connexin 46, rat Connemn 46, Mesocricetus

Connexin 46, Cricetulus Connexin 46, Chick Connexin 56, Zebrafish Connexin 39.9 ,

cow Connexin 49, human Connexin 50, chimp Connexin 50, rat Connexin 50, mouse
Connexin 50, dog Connexin 50, sheep Connexin 49, Mesocricetus Connexin 50,

25 Cricetulus Connexin 50, Chick Connexin 50, human Connexin 59, or other alpha
Connexin. Amino acid sequences for alpha connexins are known in the art and include
those identified in Table 1 by accession number.

Table 1: Alpha Connexins

Protein _ Accession No. Protein Accession No.
mouse Connexin 47 NP_536702 Phodopus Connexin 43 AAR33085
human Connexin 47 AAHS9439 Rat Connexin 43 AAH81842
Human Connexin46.6 AAB94511 Sus Connexin 43 AAR33087
Cow Connexin 46.6 XP 582393 Mesocricetus Connexin 43 AAO61857
Mouse Connexin 30.2 NP_848711 Mouse Connexin 43 AAH55375
Rat Connexin 30.2 XP 343966 Cavia Connexin 43 AAU06305
Human Connexin 31.9 AAM18801 Cow Connexin 43 NP_776493

Dog Connexin 31.9 XP 548134 Erinaceus Connexin 43 AAR33083
‘ 12



15 Cx36 ACT sequences for chinp and zebrafishin Table 2).
Connexi n Car boxy-
NO Hurman al pha Cx43 P SSRA SSRA SSR PRP D DLEI
Cx43 P S RA SSRA SSR PRP D DLEI

Term nal (ACT) Am no Acid

(SEQ I D NO. 29)

Sequences

(SEQ ID NG 1)
Zebrafish al pha P CSRA SSRM

-Table 2. Al pha
Cene Sequence SEQ I D
Chi ck al pha

SSRA R P D DBlp¥p CSE@XinHINO 90) ABMAD2RAman ChichGan@x4b43G SNKS TA SHSATIDE KN
SVWI ( SEQ | DCNOCR0)exinCHi ck al phdd60§35 G SNKSGophs SHEEXEREKN SVW  ( SEQVSSS56

| DNO: 31)

HuRarCahptim3Tx 46 G RAPSBZS RASS ORARMadnsDoAhexSE0 | D NO A¥X89649unan

al pha Cx46. 6MBuSASAn&n B8 K TV WAARSB®T D NOyRdjus Ookhexin 40 pha Cx36 ARARTISY/
PNFG R TQ SSBuSAvWorSEQ36D NO 34UKINM ck alphafibCGambkiR¥BM PNFG R CKDIEOBES S
AYV (SEQ | D NengXjonndkabsa@f i sh alNtha3412RVEMDENG GedRipit 882 cBn&Yy4{ SEQ EDoHE:

91)
Human al pha

A VLTTI C SS [NnVBYiexin 555 FYM (SRS ks NO

Cx36 HurmGomlepind6Cx47 P RAGBEK6AISHASSZBrBEnKonhtki¥¥3 4 SEQ | D NG 36)144
§oACorfaeiiRB6 PHG YHSDEEREABIGASS KARSRhEcaMeXiDhan | DNO: 37)A ATid57R0
al pha Cx50 Pciidd6kabkin B LSRL SKABSoEARSD DizdfafisBRSdnhbXiNGy 38)
Cx59 P NHVWV Slplditshchnderi 3P T Dl of SR | Dhmrséam%ms al pha o33 1 153430

Humaw 8 idka
CV SSS

£ pha Cx44 Gy SHKA

SKSS GG RARADACohki 350 N 41jctggan b @% {5 YLLI R YCSGK 350 SEQ
ID NG 42)  leylieomddite asPegiacs %pm}ﬂ qge o%,y gpt i de Corm“ml%@
two, three Ofedl o onn%ﬁﬁ@mnodiﬁ*i 4Pt 1 ﬁﬁfﬂ ﬁfromtheg ?ﬁ‘ g

(& “hinge’r enytn Corkiif 3y, (P00 0 pL“S 5 anar o AkITREE e
phospho- Thre%égg% . e5| dues b § ??nen uen f posi ti \%P 9%0%324
charged Arg er)ﬁug nn%)r&d yS| ne b Ziﬁéged Aspar Z! d
(D) and/or 11 e%%fglgmgﬁ rrneélp aspect ; ed
brol Fne. (P MR ' b LEOE%' o
motif, and p rged ré ( usqiomaexigAfy i npl 10 Y -OARP7!

hi nge resi dug?usﬁ;%f“ ns vver aI I Qogﬁe?ﬁe?f;ﬁ d as conserv —ééﬁy nce
elenments wt S ost ynapt i2tAd 5/ SAP90, t hd\P_V7735
Drosophila t %UPQ lgﬁgir dl g- @p&?ﬁ%ﬁ%rotel niM“Z;‘%?%i%m
Al t hough ori gi OMSKEBP ed to ey are ;
by an acrony tl‘é%rhé%@ﬁ"i“héf’?hesé\ﬂ?ﬁ%%mthr@é“qb§zné%?ﬁ§§nl ng pr ot ei$33%
(PPSD95/ DLG H@cr@l} Compegined080- 90 IMM-889Wdi d Lebrabricearnesind®9ow been NRIGATIN ed
in well ovefh V@%?@?@PHQ and are_ohdf4ct ecP¥Corain 4L xpressed i n ¥RUPZI0e

copi es wit hi AomCeinggnd0 prot ei n. XARAQZ73i n drmamSprnerin he provi ded48165
pol ypept i de eewi Comexisi40 t he bi nd’ﬂhé%@ﬁan ahipipCormexin 50

mouse Connexin 40
rat Connexin 40

- Cricetulus Connexin 40

Chick Connexin 40

human Connexin 43
Cercopithecus Connexin 43
Oryctolagus Connexin 43
Spermophilus Connexin 43
Cricetulus Connexin 43

AAH53054
AATI70935
AAP37454
NP_990835
P17302

AAR33082
AAR33084
AAR33086
AAO61858

rat Connexin 50

mouse Connexin 50

dog Connexin 50

sheep Connexin 49
Mesocricetus Connexin 50
Cricetulus Connexin 50
Chick Connexin 50
human Connexin 59

XP_ 524857
NP_703195
AAG59880
XP_540274
AAF01367
AAS83438
AAR98618
BAA05381
AAG09406

10

Thus, the provided polypeptide can comprise the amino acid sequeﬁce SEQ ID

) NO:1, SEQ ID NO:29, SEQ ID NO:30, SEQ ID NO:31, SEQ ID NO:32, SEQ ID NO:33,
SEQ ID NO:34, SEQ ID NO:35, SEQ ID NO:36, SEQ ID NO:37, SEQ ID NO:38, SEQ
ID NO:39, SEQ ID NO:40, SEQ ID NO:41, SEQ ID NO:43, SEQ ID NO:90 or ID NO:91

or conservative variants or fragments thereof.

The 20-30 carboxy-terminal-most amino acid sequence of alpha Connexins are

characterized by a distinctive and conserved organization. This distinctive and conserved

organization would include a type II PDZ binding motif (®-x-®; wherein x = any amino

acid and ® = a Hydrophobic amino acid; e.g., Table 2, BOLD) and proximal to this motif,
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Connexin to a protein conprising a PDZ domain. The PDZ domain is a specific
type of protein-interaction nodule that has a structurally well-defined
interaction pocket' that can 20 be filled by a PDZ-binding notif, referred
to herein as a "PDZ notif'. PDZ notifs are consensus sequences that are
nor mal |y, stro}im (Blandips Glyanal@dhiape tdsdves;ta ldphk ﬁeqner&gqiﬂoqblm Semmr(lS()xycﬂ/or
term nus. lﬂr types of Pﬁam)lfs have been cl assifi ed: t (S/T-ﬁ;ék)
type |1 (4)] Sni)of hregpige (T) regydugs; and atagh #ﬁ@lqnvye@psesmyely é"rgéd

s o basi c, eIt AeEARREEREA GBS foid tprbr ofadictidmtnghe o5,
Sci ence 275 Foi¢ Snahg)alpiBCennekmsothe PogideGiresidues obélﬁﬂdh@ﬁliteré@hbolﬁ@@ei geTable 2,

conprises a type Il PDZ binding notif. ]t is noted that the 18
car boxy-=t en ﬁtqu;zemxmalﬁ@ﬂma@@éfq@ml oredl Bﬂa hinding matify Eeehesd dn

s coxpparp Sk oS PRt SR B Sl Fie. £ Rty Cepniehd R 358 o

acids of Cx3&pcapdiike nibtids eY .| Tala 2! uhderBnddy PEhib bgg%QZzahbﬂ@H ﬁhﬂﬁ&ﬂaﬂ the dabs fgrad
of a classical type II bi ndi ng domai n, Cx37 has a neutral at

position 2 Wheide whereBh oﬁ%barbom tnnnml—momnmmwd@)ap%mmphsedsafﬁﬁ:htt@(37
conpri ses V\/nat m ght be PDZ bi ndi n |n-I|ke nce.
oot het ose Sebsmatlip a0t 1 B hef kil ok Togh ePoebiaior ST Bl sRatepille
organi zgyf i O'be ﬂ&é H@aﬂﬁaﬁéﬂ'&‘@i&ﬂ1s-"’lﬁ%ﬁl?%on§e?§éd%‘&&h1ﬁﬂa%§‘tt?ﬂ&h Eé gnébﬂfpa&ssl dues

and a P-rich sequence proxi nal PDZ binding domain-like sequence.
G ven this (ﬁ‘/:eBaACTlseanInccn‘ for bnseny and mbrﬁshAﬁ'ﬂ“abl«%) btgmﬁh@rmample the ACHMON

with the other .>70 al pha Copnexins.l.i.sted aboyv ngdersfood that the 5
Oc37 ACT- 1 HEPHGS SRy B HE ] BrEEhS oo com e P PEpSl by copigie
conpari son., ¢ RerdoRAEKfd hintidfls bid Sierh Tb1d 2Pl CIPandfict Gxlifleithe ACT
carboxyl termnal typ bi nding notif; |ess” tthan 30% of the car boxyl
‘term nal noqxeptldﬂmgmmaimﬂsoﬁﬁm isdngldy cﬁnsm(ed[from fEmated wufesy; (eig, doagparto

‘evi dence. of proximal to.a type |l _PDZ bi ng notif or PDZ binding
li ke notd f %@ﬁT qeanges for chigpp ph J‘gﬁ@r@%m&g!b%)i)r esi dues; and no evi dence
of cl ustered, repeat-l i ke notifs of serine and threonine phospho- anm no

aci ds. Cx26 does have three Lysine (K) residues, clustered one after the
other near the cRalile2yAlphar@omsxinfCirbexsEeneina(ACHnmdno Acal SdqubaceSonnexi n

surveyed in the >g{,. al pha Connexins Ilstggq@lag(ye was found to ~n'¢ ﬁyN@i S
f eature of three—+epeated est-dues—dens W i

bet a conneX|H11m¥1m]1§"~at§“4aef| R SR SERASSRARP BDIEN e an ACT donaf WO D

~provi ded hercgiidk atpiRecHi que PFYRAIISRIBESIE PRPESHERI St I CS of this [spaiD N6lw)
short stre’%;grg? no aci ds enconpass unexpected roles in reducing
r

i nflammati o hed CSRA SSRNLSSRW RICRMILDN, | ncreasi ng(SEENK NO:90)
strength onot i ng regeneratl on of conplex tissue structure and

function folHuwnadphaGxddy |0 SNES T SSKS GEKNSVWIski n and 20 GEQ W NOHES,
in one aspe@ V\%@xaoé%' ded CP@NK@S%@%@@%N}QW type Il PDZ G R8:31)

motif (t-x In X = am no_acl Hydr op hObIC am no

acid). In a&'ﬁt@?@ralp}@s@é‘ét @MW AiO% 80% 9095BR TPNO:3H no

acids of thenyHvlGiRdCA%E G SASSRD GK TVWI (SEQ ID NO:33)
Chimp alpha Cx36 P RVSV PNFG R TQ SSD SAYV (SEQ ID NO:34)
Chick alpha Cx36 P RMSM PNFGRTQ SSD S AYV (SEQ ID NO:35)
éi‘;?;‘ﬁdl alpha P RMSM PNFG R TQ SSD § AYV (SEQ ID NO: 91)
Human alpha Cx47 P RAGSEK G SASS R DG KT TVWI (SEQ ID NO:36)
Human alpha Cx40 G HRL PHG YHSDKRRL SKASS KARSD DLSV  (SEQ ID-NO:37)
Human alpha Cx50 P ELTTDDAR P LSRL SKASS RARSD DLTV (SEQ ID NO:38)
Human alpha Cx59 P NHVV SLTN NLI GRRVP T DLQI (SEQ ID NO:39)
Rat alpha Cx33 P S CV SSS A VLTTIC SS DQVV PFGLSSFYM  (SEQ ID NO:40)
Sheep alpha Cx44 G R SSKA SKSS GG RARAA DLAI (SEQ ID NO:41)
Human beta Cx26 LC YLLIR YCSGK SKKPV (SEQ ID NO:42)
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pol ypeptide is conprised one or nore of Proline (P), Gycine (G,
phospho-Serine (S), phospho-Threonine (T), Arginine (R), Lysine (K),
Aspartic acid (D), or Autamic acid (E) 25 amino acid residues. The am no
acids Proline (P), dycine (G, Arginine (R), Lysine (K), Aspartic acid
(D), and Gutamc acid (E) are necessary determ nants of protein structure

and function. PrgJine and dycine residues provide for tight turns i he
3D structure of pfotethele asBﬁ‘éb‘ith@ﬁOYla@PEfgWé‘%&dF(?ﬁm@PS?%‘?%HN??& SrOFrﬁﬁiO ns
of the pol ' | {4 : ] ' ce

pol yngRbiifo AG8 WS flafteé BBl the ggoﬁ%oﬁgi@ﬁ%%gg ok gpgmﬁzmﬁg S

are often | ocat ed)at t he Dsur ace o prot el necessary for
chem cal i ntmpaf2) Enslined) andéor Glycirted () dlingeapsiddes; B clustdisnaf hosplei-BereaSei n
interactions, protein-lipid jnteractjons, epnzyne-substrate interactions and
pr ot ei n-hucl & O Phoseha kRispaise ( bheest tigind &) 2 g %@queagbegpoqmmlméare and
G ycine (G i HC. ol - 1 I kch
regi ons pr ox‘lbﬁlr%ﬂﬁtg cgﬁﬁi%dt %@éﬁ) aﬂﬂépeﬁ?ﬁ%ﬁq%éﬂﬁ%?‘?ggp%g%@?e@P %ﬁH%F ?E‘lét r |€s
necessary t cadidE)yamiviodeidspdh anstheraispédtTthp ppsvidabpollpeptide icbaiprisaspgpt 11 t he

provi ded pol%Bept_i de conprises Proline (P) _and G gm ne éG) .Lysine (K),.
Aspartic aciBPgbjndingmosif adhg carhorydemynps Proline(P) apd/enSlysiws Mehingeoresidacs

oSt - 1 ansl ACOREE A 17 2 SPIORE BPUEh SRy ATt TR, b By progimaly

or nodi igi ngiohehiigs r&diduest ure and function. Aspects of protein structure
and function nodified by phosphorylation include protein conformation,

protein-protein i AP&rdomaigrwereprigieally ifemifipd; astconsavedisguenneslanentywithil e

acid interact]j 10. ¢ el . 04, in~traffickin nd_pr.otgi

o ot Aok SR AGIRD DR AP s BB Sl pHARDHS Ky AP S A, ana
phospho- Thr egaitipht fuhttién plotéis TCRNCARhGUI dHBERH Bk erfddrto 4B HIIGF BEDHFEmOotifs,
function of ACT peptides, increasing or decreasing efficacy of the

pol ypept i desthey areeaw knewe by s @cesyioepreseningribesedirstibprediDZ contagng prpdeins

pol ypept Lde i ine{S) angior. phospho-Threonine (T) rich.seguences
b ot 5. 1ERTSBEGE0 ISk 40" Bpind R STt oy kb GO pEE Y SR o
it is highlyovatUShréleidSndiafe ¢Hagdtterttichifetpiredied GUMBRINIE copisSWRhRN Ddfigle
regeneration potential in lower animals such as fish, that a methionine

occurs near ploteiaihng, emeiaspest.che pravigedpol gesptidn een hibibhe dinding ckagalpirabl e
2). In additjon to. di t hi.oni_ng.., t.h i QR b. ir-triplet i

2" al ter nat cCopul i £BEH oPmbarRE Wz h0%alT 18k B2 forRoCa Phdne DiBstoo °
net hi oni ne, plaiseRteRBESH POGNRRRPRALHAY a(sBRcutMyNEIRAL finditFa iR P peckéeatat chii S

translation product maintains all the conserved and distinctive features of
a canoniBal gﬁiﬁllecbbpaiPJbZ,-badmg‘ mpt&irefpred ishgreint dsde TMaPrats s PR vwtifoxyg
termnal type |l PDZ bindi domai n .an a dommi n enri.ched in.P. R.and D
Fesi dues pr oRTIRERSUE ST HEC PR AP GP DA BHR, AT YA Sa RSP G ey el e U e
conprises a gihstyi@chitudIPhind typ¥d SIPDZERIE Ahvd Beed 2145811 AyD e A/ TR Q?e
function at its aniino termnal. This raises the interesting prospect hat
ani mal s w t hlIHibgk-®)i tpedlld¥yerP)randdyes BY (IBrx-Fhtveare alis suye amaw dcids P 1seny

translate ACL BeRLdeSiREICTGE%A B 575! M, F) and ¥ is a basic, hydrophilic residue (H,
25 R, K). (Songyang, Z., et al. 1997. Science 275, 73—77). Thus, in one aspect, the provided

polypeptide comprises a type II PDZ binding motif.

It is noted that the 18 carboxy-terminal-most amino acid sequence of alpha Cx37
represents an exceptional variation on the ACT peptide theme. The Cx37 ACT-like
sequence is GQKPPSRPSSSASKKQ*YV (SEQ ID NO: 43). Thus the carboxy terminal 4

30  amino acids of Cx37 conform only in part to a type I PDZ binding domain. Instead of a
classical type II PDZ binding domain, Cx37 has a neutral Q* at position 2 where a
hydrophobic amino acid would be expected. As such Cx37 comprises what might be
termed a type II PDZ binding domain —like sequence. Nonetheless, Cx37 strictly
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Thus, the provided pol ypepti de can conprise the c-term nal sequence of human
Cx43. Thus, the provided pol ypeptide can conprise the am no acid sequence
SEQID 30 NO1 or SEQID NG 2. The pol ypeptide can conprise 9 am no acids
of the carboxy term nus of human Cx40. Thus, the pol ypeptide can conprise
the ami no adnainigadimiber aspeyts of AGTTeptidte viganizepen iridledipg olusieres sgrive r ef er r ed

t h in, . | t deri t.i d t t t Pr.ot ei
vari ant s an TR, Rea bRl RAPY R ERiafR ad 8 BITE Nue i SRR D I e bigfie, |
and in can igowRlinfkeBdienes iGvarMHeneRalRILT d fe3hbQV ol OFf AETANR! R garfitidR

acid sequence nodifications typically fall into one or nore of tﬁree

cl asses: substommononh thesthersditt slphraComrexiis| listadoatmive)it is wdesstoddrtbatrthé ons

i ncl ude .am n r..caroxyl, term pal . fusions as || as intrasequence

inserti ons 3$X33i‘iﬁg&éﬂ‘&caﬁ?ﬂ"g’itmlﬁﬁﬁ’ﬁ%ﬁ% lﬂ_thee@ioﬁf @PPA%er ti ons ordinarily

will be smaller |pseidnhitoh N80 hEACHLindHI88s ShowALPPIME 2 £ Bl no

fusions, for exanple, on the order of one to four residues. letions are

char act er i zedrboxyl teheinaktype dl PDY. londing matify lessathin 8 0% o tthe eabdx@sefmianh mbst
are prepared by site specific

protein sequence. .These varj ﬁntﬂié}o rdi.nari

nut agenesi s 3BHRAATASBIPRRSE $’ ot residuss; ‘r‘iéas np sViseReepimotfsarppal to a
pr oduci ng ' dﬁ&eﬂ? | ﬁﬂg‘“ . : | CoNA]

r econbi nan%ﬁi%%re. gc %ﬂ%s‘? oré ﬁngiﬁlﬁgkgélgg?ﬁ ??%tﬁx@r?g?‘;ﬁdons iﬁ@

pr edet ei0m neesidudseand o Shderdve\ofcinsteréd) oepeat ikeimotids af serinelahd Kireswinaphlospho-

i nclude, for _exanple, M3 prinmer nutagenesis and PCR nutagenesi s. Am no

aci d subst i @HiPeASds(x2pxlaey havethrse lysing (kgiresiduas, glusteredyne afien theather nepr 5
‘nunber of di ' Tl rti . ' e
order of bt SEOEy G 87 heqBE: HobBRATA) PR CURLLY steled 8 B5>70°
preferably ailphan®simekins didjedabove pas faundito display tHisl fedtuesofthre? regatedues or
insertion of 2 resjdues. Substitutjons, deletions, insertions qr any

‘conbi nat i on retidyesglomain gt (e GRHBTRIEES (X4 Isia\hstagonnexing fus by defipition dogp ot
mut at i ons {he sequence 20 out of reading frame and preferably
wll no c?&%&%%%ﬂg&n@%@gy regions that could produce secondary nmRNA
structure unl ess Aspfoviledherge, the useoe fsiatipnstchacictyristiod of this relatXdlyisbort
desired. Substitutional variants are those in which at | east one residue has
been renpovétreishef aning pedeprcompasyvrexpaded e nfeflueing inflammatign, promoting

substitutio re. i r ] { ol ' le 3
and are ref 21 r%?grgé] ? %c?dggr}’% 0 % se rg\lqgtﬁi?%agﬂxﬁggésglgg?? gﬁ?%@"}% r%&%%%ﬁg% cid
Substi t uti orRempRx fsnéktriResictiad fix@ival follywirghiffury il tisdues additerS€ s skAh gndy s

Asn Gn Asp Qu_ Cys Ser Gir Asn ) . Lo
20  brain. Thus, in one aspect, the provided polypeptide comprises a type Il PDZ binding

motif ($-x-®; wherein x = any amino acid and ¢ = a Hydrophobic amino acid). In another
aspect, greater than 50%, 60%, 70%, 80%, 90% of the amino acids of the provided ACT
polypeptide is comprised one or more of Proline (P), Glycine (G), phospho-Serine (S),
phospho-Threonine (T), .Arginine (R), Lysine (K), Aspartic acid (D), or Glutamic acid (E)
25  amino acid residues.
The amino acids Proline (P), Glycine (G), Arginine (R), Lysine (K), Aspartic acid
(D), and Glutamic acid (E) are necessary determinants of protein structure and function.
Proline and Glycine residues provide for tight turns in the 3D structure of proteins,
enabling the generation of folded conformations of the polypeptide required for function.
30  Charged amino acid sequences are often located at the surface of folded proteins and are
necessary for chemical interactions mediated by the polypeptide including protein-protein
interactions, protein-lipid interactions, enzyme-substrate interactions and protein-nucleic

acid interactions. Thus, in another aspect Proline (P) and Glycine (G) Lysine (K), Aspartic

16



Gu Asp Gy Pro Hs Gn Ile Len; Val 18 Leu Ile; Val Lys Arg; Gn Mt
Leu; Ile Phe Met; Leu; Tyr Pro Ay Ser Thr Thr Ser Trp Tyr Tyr Tip;

Phe Val Ile; Len For exanple, the replacenent of one ami no acid residue

with another that is biologically and/or chemcally simlar is known to

those skilled in_the art as a conservative substitution. For exanple,

conser vat i ve %6id&D); anst Chvamisacl ¢ rrigegiennprosiealgo tedypp AoBPE bieding G@ﬁ%or

anot her, or . I qg'eg% Eq?ﬂ . T St 4 i.on i nclu

combi nations%gﬁg\%gkoﬁ RS 1«%}%&%0 se%gﬁo\yé eeeagﬁglts&[(it’ft‘&ﬁgd’e\?ﬁg?sag i l(l)rhos Bt each
explicitly disgdcoghepasilediotyprpbede behpiad Piblitd () bhé GIiNOER) Lkse @RVi ded
herein. Typically, conservative substitutions have little to no inpact on

t he bi ol ogi caspagtaacid (y), apd/ar Glutemiq #rid JO)1 jebasgione praximal fedhe typgllhPDZ
exanpl e, conservat i yesubstitution is 10 an amno acid substitution in a
pepti de tiat %&%cgggﬁgftl\f'subst antially affect the biological function of the

peptide. A pepti depHoaphdrilativh e tABendt c&fﬁﬁﬁngﬁ‘stn@mﬁpdtﬂnan%aﬂ'ﬂcuﬁd}rp@tsprofe%s
exanpl e 2-10 conservative substitutions, 2-5 conservative substitutions, 4-9
conser vat i ve andapempcial faraaedulaiingrorasodifyisg proteio stoeturer anst fuveticnu dspeatsiof ons.

A I tid d d 1. ' : . I -
Subet] buti ongroteeh el et SRREA b Bl Binantad ndte Fonfamnato
pol ypept i de liﬁi)t!é%liplfo@é'm BteABlichs, pRAARIMHindAGRALI BdtedtalicRR Rid BrdthdtRmk ed

mut agenesis or P Al'ternatively, a polypeptide can be produced to contain
one or nile obaseal gating ereteindtaffickingrasd byoteinitmmovet Ahuis inl opeadpedicthe phosphsei s
met hods. An ani scan can be_used.tg. identify which am no _.acid. .residues
o pr ot e n oS SO AR HoRined T BER todbasB ace neresmey G2 ametibig FE 50
bi ol ogi cal acfhMidnofACT BEpiRded! ficfkal ge E i3 1h

exanpl e not nore 1tohan 2%0);&; o’rﬁleibglrsr%gg?ggt nore t gﬁy%%% ﬁﬁhﬁﬁﬁéﬁé% g{ne?i\e,
or ot her congeovided eeticngi Inanother dspest) ¢ @ovidad pelypeptidedcdnepriva)Serins (S).and/or
substituted f rﬁ@l{]e E{ m)re(' gative am no acigs. Further information about
conservative 9-Therpine (TARCH SCqUsHES O oU%ong ot her | ocations, in

Ben-Bassgd et at.,yy(ahoteRekfhpIE! resﬂ&%h%ﬁéﬁﬂi_tioﬁ%g_ﬁ ACT REARR, Rl ﬁ%h]ayv( Gene 25
77:237-51, 1989), Sahin-Toth et at., (Protein Sci. 3:240-7, 1994), "Hochul i

et at., auspicious, in light of the high degree of tissue/organ regeneration potential in lower

animals such as fish, that a methionine occurs near the amino terminus of the ACT
-sequence of Zebrafish Cx43 (Table 2). In addition to encoding methionine, the methionine
‘base pair triplet is an alternate translation start site. If translation initiated from this.

20  methionine, the sequence SSRARPDDLDV (SEQ ID NO:90), would be produced. This
translation product maintains all the conserved and distinctive features of a canohjcal ACT
peptide. Specifically this peptide comprises a carboxy terminal type II PDZ binding
domain and has a domain enriched in P, R and D residues proximal to the PDZ binding
domain. In addition, the sequence comprises a clustered S motif, with potential to

25  modulate ACT peptide function at its amino terminal. This raises the interesting prospect
that animals with high tissue/organ regeneration potential such as fish may translate ACT
peptides sequences directly.

Thus, the provided polypeptide can comprise the c-terminal sequence of human
Cx43. Thus, the provided polypeptide can comprise the amino acid sequence SEQ ID

30  NO:1 or SEQ ID NO:2. The polypeptide can comprise 9 amino acids of the carboxy

terminus 6f human Cx40. Thus, the polypeptide can comprise the amino acid sequence

SEQ ID NO:5.
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(Bi o/ Technol ogy 6:1321-5, 1988) and in standard textbooks of genetics and
nol ecul ar biology. 19 Substitutional or deletional nutagenesis can be
enployed to insert sites for N glycosylation (Asn-X-Thr/Ser) or
O-glycosylation (Ser or Thr). Deletions of cysteine or other labile

resi dues al so nay Vendpstifiapreseinpetestefaresd tohemimstariants darivatives ene firmgeents

proteolysis sit | i shed f | Leting pne of
Brot ol o 3 St Pt R G 0 0
Certain post thela@fkmiddh oA flvoflR! dnfib laé i defisncR o difiatidi8 U IFbr Ofank Ih? ﬁl‘ri]itélb%i of

reconbi nant host cells on the expressed pol ypeptide. G utam ny

aspar agi nyl sesuenkesnodifieatidnsdypiealty falljott erterarmsorataf tinzé classbsasubdtitugidnalp t he
correspopdin | ut |, and asparyl .residues.. Alternatiyvely, these residues
are deant dat g‘ﬁ‘ﬁ&%‘% rﬁefetﬁllo g]a‘;c)air'éf{@- LGS dRelude amgnq, (Hdé{ho[xly FEmEal onal
modi fi cati ongcidaslaueell | ; k8185%h [ ; ation
of hydr oxyl grsoupsaklof %%@gé@%ﬁ?gg%sg{ﬂ&{sgg?@%gs r#é%f%g/elnég?lng%t!g?%?fhag&o-

am no gr oupsinsértions brknardy giillibeematadinkertibhslthan thosdeofahanmer ¢afbéxyl Graiigdit on,
Proteins: Siructure and Ml ecul ar Properties, W H Freeman & Co., San
Franci sco pplUptnsefor pRample) on 'i‘@é’?‘}ﬂré’tfioé‘ﬁ tfour Fesiduese LEl5tions a5 Fharagtized fy
some instan , l i - AE 1 r . i rSk:
that thore st RouA St ol oP ik Entio di KEidTE Fonf Bedéiy cotfiorkcs, PAEENAkARS
i ncor poi@t edordiarily b pepaedbe dite spEeifid mutagsnesfsasf mcisvpities intthe DN A ercoding

nunmerous D am no acids or amno acids which have a different functional
subst it uent thegmoteHk therghyrodugiag DV gacedingr thsvariant, spd thsradist expressing the

| . . : 20 _di I
st er ool soner ool AR Bl ASCUILL SRR T R0 SRR RS STyl | 20

t he stereoi soners o e anal o e am no a s can rea be

i ncor por at edpredttermidey pited indBNANRNV i Dinehesguetcd RblAveliimoou #8 intlube tfbe
am no acid of choice and engi neeri.ng geneti c constructs that utilize, for

exanpl e, anbe¥araplad¥d3 prger Pﬁ’éwe%lhlém RSRoguiagengsisa AminoAcy W??@B{tioééa@hai n
i i Efi T iy i Ol . . 43-73
(1961) 1301 | EpiCa ot BhelS30HRE0 ot bl acour Mt st it oot e, [0

Bi ot echnol ogixsértions aéatlybritlibeesn the ordee oif absut fidind 9 fo 206mind 898 residadhi | | et

al ., TIBS, 14(10):400-403 (1989): Benner, TIB Tech, 12:;158-163 (1994): |bba
and HenneckeDPekitionsechsationypreicratdy argarde mglijcenh prirni.cypideletion of apsadyps

i ncor por at ed_b: fer - I i .Jal - relat ] '
anal og) - woPiFBeT el A Fidles, STt Rt BEROR BB Dbty BRuORRRM oot
are not 30 cpapeetethbiied 18 afpkdital fi@Rbhéeict.| ThegRitations nexseRdtipface thokapesce
for amno acids or amno acid analogs can include CH2NH -, --CH2S--

- - CH2- - @0p - out of repqiugframe and preferabbaydl] not creatpepmplementaryrgaipyschpt coulding

--CHH2SO- ( Thes d ot S e fou i pa . Ln 1.S and
Bi ochemi st rypgoﬁugﬂfeﬁgn%&&%@gesg{ufﬁég Flglaeﬁgt;s E&tctéllglﬁg‘? m%ec%%lst%@eéf%eds. ,
Mar cel DekkemRMNgWs dédided. Bubsthidtidnbd $aniantSpRitBbsR inAvhith at I¥ag dndadsidue(tdd bedh

1983), Vol. 1, Issue 3, Peptide Backbone Modifications (general review),;
Mor | ey, removed and a different residue inserted in its place. Such substitutions generally are

made in accordance with the following Table 3 and are referred to as conservative
25 substitutions.

TABLE 3: Amino Acid Substitutions
Original Residue Exemplary Substitutions

Ala Ser
Arg Lys
Asn Gln
Asp Glu
Cys Ser
Gln Asn
Glu Asp
Gly Pro
His Gln
Ile Leu; Val
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Trends Pharm Sci (1980) pp. 463-468; Hudson, D. et at., hat JPept Prot Res
14:177-185 (1979) (--CH2NH -, CH2CH2--); Spatola et at. Life Sci
38:1243-1249 (1986) (--CH H2- 5 S); Hann J. Chem_ Soc Perkin Trans. 1307-314
(1982) (--CH-CH-, cis and trans); Alnguistet al. J. Med. Chem .
23:1392-1398 (1980) (--COCH2--)Lewenni ngs-Wite elleaVal Tetrahedron Lett

23: 2533 (1982) (--COCH2 --); Szg §<e et at. Europes @]ypr n, EP 45665 CA

(1982): 97:39405 (1982) (--CH( CH2--); Hol | aday g% . Tetrahedron. Lett
24: 4401- 4404 (1983) (--C(O—I)CHZ and Hr uby LMF cr 31 189-199 (1982)
(--CH2--S- 10 ); each of which |ncorporated &P reference It is

under st ood t hat peptide anal ogst™an have nore tha Bne at om bet ween t he
bond atons, such as b-al anine, §eanmi nobutyric aci d&hrand the |ike. Am no
‘acid anal ogs and peptide anal og¥hoften have enhanceftror desirabl e
properties, such as, nore econofpgal production, grgater chem cal stability,
enhanced 15 pharmacol ogical preperties (half-lifg,. ghsorption, potency,

efficacy, etc.), altered specif ity (e.g., a brogd:spectrum of biol ogical
activities), reduced ant4 - ol ogi cal
barriers (e.g., gut, blood vessels, blood-brain-barrier), and others.

D-arnino aci ds caﬂi"Obexamleld ﬂlgrgdmnmneofmmmamcei yesidue Me&l anpgeathaeisD ami no

20 acids are ptidase and S i C substrtutlon
o e e PR AR e R I8 R SUR 1 o SEh B o R ooy

the sane typeurﬁsemmon o khiifle, b BofRbAGH VO SublstititiinPduld B8 r§fladifgend O generate
nore stabl e peptides. Cystei he residues can be used to cyclize or attach

two or nére pEdophelyc r@gbten‘er anathé¢rsorene pdanresidhie firainother. Ebmsuhsatlmor)eptr des

into particular conf i on and .G era An Bi pchei

61: 387 ( 1002 R ndmiRR s Savh TRy R pepRe e e v o ek

pol ypepti de %%11&%flmfsb§>§e(ﬁséﬁ98§&ra‘f§hicl{ﬁleﬁ@M}Eﬁ‘Tthé)ﬁol}/ﬁé%tﬁes ﬁlewmeawere@ﬁ an

al pha Connexin shown in Table 4, an exanple a single
conservative s u bs t"ﬁypmallwmonscl‘rvahva mzé)ststeq:enhaaresl&tb: tOnd@nPact en @na/lmnlqgmat he .
'sequence SEQ ﬁ&nexa thr ee.conservative substrtut ﬁﬂ ‘Wit hin
the sequence *EE aS‘T(?S IPr"i‘Raﬁtéc U framees. Sy st SIt don fspe
pr ovi dedjgpol Hﬁ%ﬁflh@ﬁ‘clﬁ @ﬂbstﬁ&iﬂﬁ ﬁl%epegﬁﬁe A B8esatdt @ulﬁ%ﬂa@? N&ect tBE b itdP

NO 4. 21 Table 4. ACT Pol ypeptide Variants Sequence SEQ RPRP EI SEQ
| D NO 2 RPRﬁD[dDEVoSE@ paptiNe:. A paRERSDDVPVIVEEQNE O NOrd as$: ' eDELfBr SEQ

:?BKEEDL?)? SE%((:I;I@ %servatlve s1£11bst1tu§%ns SZS gr?s%%l?%l%stﬁ%ns 4 goconservatlve

subst1tut1ons such as 2, 5 or 10 conservative substitutions.

ToAvY

A polypeptide can be produced to contain one or more conservative substitutions
15 by manipulating the nucleotide sequence that encodes that polypeptide using, for example,
standard procedures such as site-directed mutagenesis or PCR. Altemnatively, a
polypeptide can be produced to contain one or more conservative substitutions by using
standard peptide synthesis methods. An alanine scan can be used to identify which amino
acid residues in a protein can tolerate an amino acid substitution. In one example, the
20 biological activity of the protein is not decreased by more than 25%, for example not more
than 20%, for example not more than 10%, when an alanine, or other conservative amino
acid (such as those listed below), is substituted for one or more native amino acids.
Further information about conservative substitutions can be found in, among other
locations, in Ben-Bassat et al., (J. Bacteriol. 169:751-7, 1987), ORegan et al., (Gene
25 77:237-51, 1989), Sahin-Toth et al., (Protein Sci. 3:240-7, 1994), Hochuli et al.,
(Bio/T echnology 6:1321-5, 1988) and in standard textbooks of genetics and molecular

biology.
19



SSRASSRASSRPRPDDLDI SEQ | D NO 48 SSRASTRASSRPRPDDLEI SEQ | D NO 49
RPRPEDLElI SEQ I D NO 50 SSRASSRASSRPRPEDLEI SEQ I D NO 51 GDGKNSVW SEQ I D
NO 52 SKAGSNKSTASSKSGDGKNSV WV SEQ I D NO 53 GQKPPSRPSSSASKKLYV SEQ I D
NO 54 It is understood that one way to define any variants, nodifications,
or derivatives oﬁubﬁéuwlydbbédétlg@aié@tmew gmebcnsmpkxyedmo usexttlsncn@hN-

defini ng t he arl an ati terms sequence
identity (al§ cP@f }%@Sf%k}ié’rtgeﬁ) A @ngaf)j ré’bﬁ‘?’r '@elﬁ‘mﬁ? ﬁtﬁ@r’%@és
Speci fi cal 'y oflies tbiIs @6hidic8 akdhafbé d@flrabfée w&hcﬁiscor%ﬁbsdﬁuﬁm of?@{e\’lﬁgpt | des
herei n di scl osed which have at |east 65, 66, 67, 68, 69, 72, 73, 74,
75, 76, 77, PMSOWSS s, €.81AT8 13 a@@mlﬁlé‘,he@ﬁ)r e&ﬁnp&‘by c&&;e,tn@qnegﬂ th®lgsi®2, 93,
94, 95, 96, 8 99 rcent segyence identity to the stated or known
sequenceg ThBéssé O‘é%‘qsf) ‘Hgt%‘v?% (Ef“?g’é'@fll% dé]rﬁ?é‘tdgf‘%tnd how to deternine

the sequence i den@e}t)imcgos{-‘ﬁ'ﬁnﬁét%lﬁ'l Héﬂﬁtlzﬂﬁ'ﬂs%g tlfécﬂeﬂgt of @ik acf‘r‘&&fj‘gﬂje@omﬁﬂl £

sequence identity can be calculated after gning t two sequences soO

t he sequencehosie:nﬂs blythesexpressdcbpdiypdtmﬂb (Glutaminyirant heparmgyiyhfemdaésmrb ati ng
sequence ident can be perfor iccll1 ublished algorithps. Opti

al i gnnent  of e dost-frgips %H%aﬂe Y MedR! aéhecmmewyhn&gh{tmyllasld| 365%%15’1
sequence i de a mgj t 482
(1981), byt e&dsé%qll}g%%{eahp g{lﬁe%? egﬂu%%g\r%&g gorl Hf%agpﬁn%ﬁldﬁlr?
Winsch, 10. Nb)ih&lp@ht—trﬂ&latloﬁdﬁn()dﬁ'ﬁamonsimclmaehydmlxgzlatlf)@bf prakineand ﬂysm@t hod of
Pearson and Lip Proc. Natl. Acad. Sci, U S A 85; 2444 (1988)

conput eri zed Phﬂﬁ%@ﬁ@ﬁ’c%‘tqféwgﬂﬁ‘fyl EFIps of pejast ot thiFRenylugsi uefBES’F}FYWIOIFﬁ@hA o- and

TFASTA in th Cenet f

G oup, 575 sg{“g}ﬁf’z%‘%g?é& "'?’sdg%@'%)a%&gfrs‘agg%%@%%c ngg&eéﬁé%@éggr ences are
i ncor por at ed ShactirgantdyMobicalaé Pesperties; WeiH. oérae ByCb.OBah FeaneBth pp T9E6

cal cul ating sequence identity. The sane types of sequence identity can be
obt ai ned for[ ﬂ)eaeetﬂetl%omhe N-¢prminal @mine prd, ip fame psacet RN of dheiCr
Zuker, lt&’%g@%éﬁ’ o3 52, 1989, Jaeger et al. Proc. Natl. Acad. Sci. USA
86: 7706-7710 aegéer et al. Methods Enzynol. 183:281- 306, 1989 which
are herein incor parigtuadersivod el tkde ard imerbus &dkio 4vid aind péptideladalegds tvhich can
nucl ei c acid_ alignnment. Thus, the provided. pol %peptl de can conprise an anino
aci d sequencbe#corostted intethe digclgsed @enpasitionsg Fopexanype, there appnumerous p 75,

76, 17, 78, c‘ﬂn(bgdlds 1%10 ag%’s v&iﬁch ﬁ.’?\fe 8&{&1 etn’t ﬁg'h ’t10n:§l ubgtﬂuerﬁjth 9&1&3 a%ﬁ‘no 94,

95, 96, 97, sequence 1den ermnus of an
Connexi n ( ACRids Illstwsn in Ilabms athae»fapos1tefb@erec51mé@d>fmehﬂﬂgpé¢odﬁmg)mmids£&ean
amno acid sequence with at |east 65, 66, 67, 68, 69, 70, 71, 72, 73, 74,
75, 76, 207, vscloped, agwellgs the gpreogwmegyiof ppfidgenalggs. Haescgmin@acidogan wadilps,

94, 95, 96, z’mcorpor t2d fi5th %%Pypepfa 3¢ EikeSs by charging tRNA molecules with the amino acid

of choice and engineering genetic constructs that utilize, for example, amber codons, to
mnsert the analog amino acid into a peptide chain in a site specific way (Thorson et al.,
Methods in Molec. Biol. 77:43-73 (1991), Zoller, Current Opinion in Biotechnology,

25 3:348-354 (1992); Ibba, Biotechnology & Genetic Enginerring Reviews 13:197-216
(1995), Cahill et al., TIBS, 14(10):400-403 (1989); Bemner, TIB Tech, 12:158-163 (1994);
Ibba and Hennecke, Bio/technology, 12:678-682 (1994), all of which are herein
incorporated by reference at least for material related to amino acid analogs).

Molecules can be produced that resemble polypeptides, but which are not
30  connected via a natural peptide linkage. For example, linkages for amino acids or amino

acid analogs can include CHypNH--, --CH5S--, --CHy--CH» --, --CH=CH-- (cis and trans),

--COCHj --, --CH(OH)CHy--, and --CHHSO—(These and others can be found in

Spatola, A. F. in Chemistry and Biochemistry of Amino Acids, Peptides, and Proteins, B.
20



15 identity to SEQID NG 1, SEQ ID NO 29, SEQ ID NO 30, SEQ ID NO 31, SEQ BY
NG 32, SEQ ID NO 33, SEQ ID NG 34, SEQ ID NO 35, SEQ ID NG 36, SEQ I D NO 37,
SEQ D NO 38, SEQ ID NO 39, SEQ ID NG 40, SEQ ID'NO 41, SEQ ID NO 90 or SEQ
ID NG 91. As an exanple, provided is a polypeptide (SEQ ID NGO 4) having 66%

sequence i damtinkigir, €dd. [asRIDekkdrENeW mrk am sxz_? §patORC WL IFl NgegdDdihe
car boxy-term nus 20 of human Cx43 (SEQ he herein provi ded

pol ypept i desMesgh HF83addeld ! dlspea3, IPyﬂptlée Qackbwgé/lwdtﬁgatgons ﬁg@erasiuwléw) Morley,

s ennanced By Ecamrsel ARLPR AP AR SHab T2 s it P kBl B e TS Sen
ci's or trangig9d)h-teeNmol H@@szg sﬁténac‘ek ARGV ki S84 b43 1849 {1@857@1('3}1'1{%—;

transporters ar é enhanced fuftheér 25 co-transducti on” of cel

W th Tats HA Q)eghmsl®. Clmu%ctﬂwkzﬁmmsdwomwpmz}) @ecmmrmé af@tangel | ul ar
internalization transporter or sequence The cellular internalization

sequence carblbsuisty! @nyeliad| Crean.i23n 3986} FO8 €98 WriowiO Gy nevikynidps ¥vsratdLli n
the art, or conservative variants thereof. Non-limtin exanpl es of
cel lul ar i ntlerekedroatied? % 23334p8%Ddr-£ Qi séqﬁ@aik@st al w@aéaiAAmlnnEBéléfiéS 30

sequences, TAT H V-Tat, Penetratin, Ant ntp nutant), Buforin Il

Tr anspor t an, CA (82394051 RB D16 HZTQ) giqldamzt akyigrahedyasn Lets VEC,
Pep-1, SynBl P Qu d S d |
and BGTC ( BAALRAAA (8 (‘I‘Eﬁ%@ﬁ%gd?;@i@doﬁ{)“@am MRS L A AT
e o AR S SRS S5 PR TP

Tat | RIKKRRCRME LB W L7 ol PRl @%@%%%%@%%ﬁ%ﬁ%@@

NO 18) Tr ampbanétheGMéELNSAGYLLGGNKALAALA (SEQ | D NO. 19) KKIL nodel
at nphi pat hi ¢ KLALKLALKAL KLA (SEQ.I.D [ (MAP) K-,
AAVALLPAVLLALLAP ?‘Bﬁ%@&% %F%Bd?/ﬁ%? E“T@E%‘ a%fepru on

:V‘SNkISY\Z’\ﬁ)LAL FYI_I K\é%cy}\{g%\y?‘wdé\’?\%&gﬁﬁﬁéal p%sgég Dl\%&ﬁ% é}lemly?%@bﬁﬁ%&'ﬂ‘ed( SEQ

Rmsmmmlqmpt@msz@ﬂf -life, absorption, potency, efﬁcacy, etc.), altered

specificity (e.g., a broad-spectrum of biological activities), reduced antigenicity, greater

ability to cross biological barriers (e.g., gut, blood vessels, blood-brain-barrier), and
others. |

D-amino acids can be used to generate more stable peptides, because D amino

20 acids are not recognized by peptidases and such. Systematic substitution of one or more
amino acids of a consensus sequence with a D-amino acid of the same type (e.g., D-lysine
in place of L-lysine) can be used to generate more stable peptides. Cysteine residues can
be used to cyclize dr attach two or more peptides together. This can be beneficial to
constrain peptides into particular conformations. (Rizo and Gierasch Ann. Rev. Biochem.

25  61:387 (1992), incorporated herein by reference).

Thus, the provided polypeptide can comprise a conservative variant of the c-
terminus of an alpha Connexin (ACT). As shown in Table 4, an example of a single
conservative substitution within the sequence SEQ ID NO:2 is given in the sequence SEQ
ID NO:3. An example of three conservative substitutions within the sequence SEQ ID

30  NO:2 is given in the sequence SEQ ID NO:4. Thus, the provided polypeptide can
comprise the amino acid SEQ ID NO:3 or SEQ ID NO:4.

21



Pep- 7 SDLVEMMWSLACQY (SEQ ID NGO 27) HN-1 TSPLNI HNGKL (SEQ I D NG 28) BGSC
n is Guanidinim- Speimdine- x" N Cholesterol) H(C BGSG BGIC (Bis

Guani di ni um Tren- Cholesterol) H -HH+ o HPj~~"_ )/ "Hn yN NH H BGIC
Thus, the provided pol ypeptide can further conprise the am no acid sequence
SEQ IDNO7, SEQID NO 14 (Bucci, M et at 2000. Nat. Med. 6, 1362-1367),
SEQ ID NO 15 (Derossi, D., et alL 1994. Biol. Chem 269, 10444-10450), SEQ
ID NO 16 (Fischer, P.M et 5 atTobled ALCT PalypeptiesVammts 163- 172), SEQ I D
NO 17 (Frankel, A D. & Pabo, C. 0Og, %‘gﬁ% Cell 55,1189-1193; G een, M &
Loewenstein, P. M 1988, Cell 55 1179-1188). SEQ ID NO PEQWHNHK, c B,
et al. 2000. Proc. NatlAcad. Sci .RRRFDIUEL 8245-8250), SEQp®DNG.A9 (Pooga,
M, et al. 1998. FASEB J. 12, 67#{% EQ 1D NO 20 (Cehl ke, "I. et at 1998.
Bi ochi rn. Biophys. Acta. 1414, 127- ?5?‘, SEQ ID NO 21 (Li¥EQIPN2:3 et al.

1995. J. 24 Biol. Chew. 270, 142BBRPRZBENV SEQ | D NO 22 (gg%@ggo.y, et al.
2003. Nature Cell Biol. 5, - 357) r 23 (Lundbery, P. et at 2002.
Bi ochenz. Bi ophys. Res. @MM§§‘§E§@%@O SEQ | D NSEQADMND:r4ui st, A,
et al. 2001. Exp. Cell Res. 269, #8»DREA), SEQ I D NO ZSSE %@,,“M C., et
al. 2001. Nature Biotechnol. 19 1173-117% SEQ 5 I D NO QLE usSel le, C.
et al. 2000. Ml. Phar nzacolss%s%ssé@)&lf | D NO 27 GEQAD N@.46et at

2002. Bioorg. Med. Chew. 10, 405WLDpr SEQ | D NO 28 é&gﬁ F. D &
Clayman, G L. 2000. Cancer Res. 60, 6551-6556). The pro§ %E%IVpeptide

can further conprise BGSC ($HRAISRaSRIRE rmi di ne- C8BQ@BMND:als) or BGIC
hoad. Soi. (USA 193, 682 9665 A R et or enSBO IBNOH oby
incorporated herei n by reference RERRE{YLEL entirety for sj;g[gemg:trjongs of
cellular internalization vec @ﬂ?ss%%‘iﬂ%iﬁ . Any other_internalization
sequences now known or Iaterggg%% IT1ed can GEZ. conbi nedsﬁﬂtq?hglrﬁépti de of
the invention. The provided pol ygepKIN&/W3n conprise anysAQIpasuence (e.g,
any of the ACT peptides {j LAYl di nation with any of the
herein provided cell 15 i%?eigggﬁsg‘é\‘??igﬁbggqmu@n'c&s!. ExarrpﬁE@IQfN@a%d

conbi nations are given in TaGREPBSRESESASKEEYVpr ovi ded p@b&}ﬁﬁﬁﬁd'):dﬁl can
conpri se an Ant ennapedia—seguence—conrprsthrg—amhnoactd— — ——

It is understood that one way to define any variants, modifications, or derivatives
of the disclosed genes and proteins herein is through defining the variants, modification,

5 and derivatives in terms of sequence identity (also referred to herein as homology) to
speciﬁc known sequences. Specifically disclosed are variants of the nucleic acids and
polypeptidcs herein disclosed which have at least 65, 66, 67, 68, 69, 70, 71, 72,73, 74, 75,
76,77, 78,79, 80, 81, 82, 83, 84, 85, 86, 87, 88, 89, 90, 91, 92, 93, 94, 95, 96,‘9“17, 98,99
percent sequence identity to the stated or known sequence. Those of skill in the art readily‘

10 understand how to determine the sequence identity of two proteins or nucleic aCid‘s.‘ For
example, the sequence identity can be calculated after aligning the two sequelxcés so that
the seqlience identity is at its highest level.

Another way of calculating sequence identity can be performed by published
algorithms. Optimal alignment of sequences for comparison may be c_onducted by the

15 local sequence identity algorithm of Smith and Waterman Adv. Appl. Math. 2: 482 (1981),
by the sequence identity alignment algorithm of Needleman and Wunsch, J. MoL Biol. 48:
443 (1970), by the search for similarity method of Pearson and Lipman, Proc. Natl. Acad.
Sci. U.S.A. 85: 2444 (1988), by computerized implementations of these algorithms (GAP,
BESTFIT, FASTA, and TFASTA in the Wisconsin Genetics Software Package, Genetics
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sequence SEQ I D NO 7. Thus,
acid sequence SEQID NO 8, SEQID NG9, SEQID NO 10, SEQ ID NO 11, or SEQ

‘the provided pol ypeptide can conprise the am no

ID NO 12. Table 6: ACT Pol ypeptides with Cell Internalization Sequences
(AS) AS Sequence SEQ ID NO ACT Antp/ RQPKI WFPNRRI CPVKK

PSSRASSRASSRESRDIEEGTSRQS! D Shiense DACHadisan; YIT), RO iMEebRRK PYHdse REBRBELEre SEQ

ID NO9 ACT. 1 Ant I[g/1 %.I 1\/\FPNRRKP¥\)D§K RPRPDDLI,EV SEQ I D 10 ~ACT 3 Antp/

RQPKI WFPNRRIIB{RRO
KARSDDLSV SE@ch&

\PYSetsTenseNmtheinentingty far the mpgth colepliiRR SegIRNCE
NO 12 ACT5 I11V-Tat/ GRKKRRQRPPQ RPRPDDLEI SEQ I D NO 56

ACT 1 Penetrat n/y RQ KI WEQNRRVKWKK RPRPDDLEI SEQ | D NO57 ACT 1 Ant p- 3A/
RQ Al WWFQNRRVKWAA RRREDIDE Blp e S dqeN@ i8éntitACH Be TbothincREKRRQRARGERARILEl  SEQ
ID NO. 59 ACT 1 I%uforl n LI/ TRSSRAGLGEPVGRYVHRILRK RPRPDDLEL SEO | D NO 60

ACT1 25 Tr anSFoH

| MAP/ KLAL

&ihe Aaprtupseislosed R Augn MedcienrprbBB 2, 5889, Veseqoeidl.  ACT

AAVAL L PAVL LA{HK%&’R@%%S@OI g)cﬁéo fg‘fﬁ%g}qv%ﬁ@%@”%@ﬁﬁﬂ

SEQ | D NO 64306ACY89 Rihii el dre MENLGCEpEASE bMMENEIIKRPIRs 1 SRkt &) riiatedYo ACT |
RPRPDDLEI pVEC/ LLULRRRI RKQAHAI I SKRPRPDDLEI SEQ ID NO 66 ACT |

10

nucleic acid alignment.

Thus, the provided polypeptide can comprise an amino acid sequence with at least
65, 66, 67, 68, 69, 70,71, 72,73, 74,75, 76, 77, 78, 79, 80, 81, 82, 83, 84, 85, 86, 87, 88,
89, 90, 91, 92, 93, 94, 95, 96, 97, 98, 99 percent sequence identity to the c-terminus of an

~ alpha Connexin (ACT). Thus, in one aspect, the provided polypeptide comprises an amino

15

20

25

30

acid sequence with at least 65, 66, 67, 68, 69, 70, 71, 72,73, 74,75, 76, 77, 78, 79, 80, 81,
82, 83, 84, 85, 86, 87, 88, 89, 90, 91, 92, 93, 94, 95, 96, 97, 98, 99 percent sequence
identity to SEQ ID NO:1, SEQ ID NO:29, SEQ ID NO:30, SEQ ID NO:31, SEQ-ID*
NO:32, SEQ ID NO:33, SEQ ID NO:34, SEQ ID NO:35, SEQ ID NO:36, SEQ ID NO:37,
SEQ ID NO:38, SEQ ID NO:39, SEQ ID NO:40, SEQ ID NO:41, SEQ ID NO: 90 or SEQ
ID NO:91. As an example, provided is a polypeptide (SEQ ID NO:4) having 66%
sequence identity to the same stretch of 9 amino acids occurring on the carboxy-terminus
of human Cx43 (SEQ ID NO:2). |

The herein provided polypeptides can be added directly to a tissue injury in a
subject. However, efficiency of cytoplasmic localization of the provided polypeptide is
enhanced by cellular internalization transporter chemically linked in cis or trans with the
polypeptide. Efficiency of cell internalization transporters are enhanced further by light or
co-transduction of cells with Tat-HA peptide.

Thus, the provided polypeptide can comprise a cellular internalization transporter
or sequence. The cellular internalization sequence can be any internalization sequence
known or newly discovered in the art, or conservative variants thereof. Non-limiting
examples of cellular internalization transporters and sequences include Antennapedia
sequences, TAT, HIV-Tat, Penetratin, Antp-3A (Antp mutant), Buforin II, Transportan,
MAP (model amphipathic peptide), K-FGF, Ku70, Prion, pVEC, Pep-1, SynB1, Pep-7,

" HN-1, BGSC (Bis-Guanidinium-Spermidine-Cholesterol, and BGTC (Bis-Guanidinium-

Tren-Cholesterol) (see Table 5).
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Pep- 1/ KETWANETWAMEWSQPKYKRKV RPRPDDLEI SEQ | DNO. 67 ACT | SynB 1/
RGGRLSYSRRRFSTSTGR RPRPDDLEI SEQ I D NO. 68 ACT 1 Pep-7/ SDLVWEMVWSLACQY
RPRPDDLEI SEQ I D NO. 69 ACT1 HN-11 TSPLNIIINACT 1 GQ kL RPRPDDLEI SEQ I D
NO: 70 Al so provided are isolated nucleic acids encoding the pol ypeptides
provided herein. The di scTalsled: QelllIntecnaichtion Branspmtes up of for exanpl e,
nucl eoti des, nucl de anal ogs, cl eotide substitut ~limting
exanpl es of thesef‘fa%l ot her nol ecul esr%eqd'reg “8i scussed her?%Qhﬁ]N

under st ood t Hattpf or exanpl e, RQEEIWEFRNRRKPWEKexpr essed (SE@ IDQ€0OLt7) t he
expressed ”R'i‘lﬁ“"‘l“ typi caII of A C G and at ed
nucl ei ¢ acid’ 5 purified R@?@M| s meant DNA thg#i??%fl\r@:l% t he
genes that, |H¢n@trﬁélnnatural I yRQHéDNFQh@&@Mi@WFof t he or gBEQMADINOMSMI ch t he
DNA of the| tion is dery e Thete r

i ncludes, for \efggrrpl e, a 10]!r{ Mch i's |nc (é?ﬁtlg@qﬁto a
vector, suchTa an autonormuRKKRR(éBRBcatl ng pl asmd or (SEQiDNS@U)

3 ncorporat edEdi‘«Sx‘?n e genom sp 8RR %@%W g
‘trtransgene), ich exists as a e ecu e (e r a
genomi ¢ or ea{WSPP ﬁthent pro Wk %é%ﬁk"g db¥Qd9)

di gestion, or chemcal or iWK¥itro synthesis). It aI so i ncl udes a

‘reconbi nant Mﬂ\hﬁphiph@liq)arKLAﬂﬁJABKM&ML@n@ encodi (SEQADINORI
pol ypepti de speptud@®®APYhe term "i sol ated nucl ei c aci d” aI so refers to RNA

e.g., an MRNK FoiFecul e t hat M\@gggdgvmmsol at ed qc,c(glzq, or that
i's chem cal | nt hesi zed, arated or subst e from
‘at | east som)g(u?él | ul ar conpo Mﬁ{ ]!eﬁiﬁafot her types of gﬁé%%@@ﬂ s or

pol ypeptide Peiphecul es. 20 TMUSNLEYWLOALFVSTMW TBVIGIt ed(SEQ IBINO23) d

encodi ng a pol ypepti de conprCgKRPKIe amno acid sequence SEQ ID NO |, SEQ

I D NG 2, SEQ MNO 3, SEQ | 1 5, SEQI@% D NG 8,
‘SEQlDNOQ pg? |DN010 SQI@MQQ |DN012 bl&ﬁ érow ded
nucl ei ¢ aci dP€Br .conpri se t EW@TGNX\E Q SﬁQﬂ'@N@ 258EQ I D
NO 80, SEQ I ByNg181, SEQ | D REGRd. MOréR SEQ | D NRG4D NG-28FQ | D

jNO 85, SEQ | E NOQ 86, SEQ I D 87SEQ | D N088 or SEQ I D NO 89. The herein
‘provi ded nucF&PY acid can b IB%WW to an expreé%ﬁ@rlpc%gt?rb

sequence. Al ¢INfirovi ded is aTSEGNIMNGQRL | si ng one or mo(SEQIDMNO: 28§ ei n
provi ded nucﬁé§g@cl ds, wherein the nucleic gcid is operably |inked to an

expression ¢ equence H;[here are r of conpositions and net hods
whi ch can be GBHliRYIYe| | ver 0 cells, either in vitro or
iin vivo. Th&pemwdieods and ¢QNPOS ﬁ‘?‘l rgely be broken
Cholesterol) N ;)C Sone
BGSC
BGTC (Bis-
Guanidinium-Tren- ~ #%
Cholesterol) HaN —> o p
AL
az»)\’c—NH

BGTC

Thus, the provided polypeptide can further comprise the amino acid sequence SEQ

ID NO:7, SEQ ID NO:14 (Bucci, M. et al. 2000. Nat. Med. 6, 1362-1367), SEQ ID NO:15
(Derossi, D, et al. 1994. Biol.Chem. 269, 10444—10450), SEQ ID NO:16 (Fischer, P.M. et

5  al. 2000.J. Pept. Res. 55, 163-172), SEQ ID NO:17 (Frankel, A. D. & Pabo, C. O. 1988.
Cell 55,1189-1193; Green, M. & Loewenstein, P. M. 1988. Cell 55, 1179-1188), SEQ ID
NO:18 (Park, C. B., et al. 2000. Proc. Natl Acad. Sci. USA 97, 8245-8250), SEQ ID
NO:19 (Pooga, M., et al. 1998. FASEB J. 12, 67-77), SEQ ID NO:20 (Oehlke, J. et al.
1998. Biochim. Biophys. Acta. 1414, 127-139), SEQ ID NO:21 (Lin, Y. Z., et al. 1995 J.
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down into two classes: viral based delivery. systens and non-viral based
delivery systens. For exanple, the nucleic acids can be delivered through a
nunber of direct delivery systens such as, electroporation, |ipofection,
calciun1phozghate precipitation,églasnids, viral vectors, viral nucleic

1

aci ds, phageBiohdiess 278.ci4255-1RAGHSEQ H3 NQ@22 (Sawadaa M s etrd 20030 Nange Geflet i ¢

material in IS rd cationjc. lj S, .0priale neans

for - transt Bt 38 bathis TR A0 FEnf Rl B, kel RRE TRache R GRD L R,

B@&si co- méc r@@@:ﬁaié. 2{)99@8?%, mfmasl O@i\ﬁ)ﬁli]chq&%%’f,a%i, Qtrhl.fmﬂ)lldE S.qpelﬂkéi gg%gmaf
, are describe , for  exa e, , J. A, et al., Science, ,

1465- 1468, (%@MEQ&%&M&(MM&DM, Ceett gt 001.3%RuragRivte@hael. 2.9978-1 5160 HSEQ

Compos 1 ond o A Ot Biredse o peaME AL Phanfaf B2Rb o sp gt e ©

w1 be nodifed ol 2000eBi0bh-& Arkd dHsRE 10 40N E6)25:ISE QD N@!zgﬁﬂo%%-, FRor gher,

these nethods can be used to target certain di'seases and c popul ati ons
by usi ng t heClagmget Gnh. 200aCantazrRest 6@ $561—G356).Cllrerprevided palypéptidevaatfortserc an

ol aem ) or R HOSE (HiafibiiersReaBynecChdrrel GaRate GlyGhandipdnr °

f nbi _ i . i t ) ol ,
loonys e P CHRIERULD (Vi Her i SPOU G S0IETTHE AL ALRNGE USR03 SBETHD),

plasmd or viral vectors are agents that transport

‘'t he di st0 os€the precéding rederiedess asaibdrelg ifsBporDedbe®in by taferehee imahéir witidetyufor

'Retroviruses Inc

degradation and ipcl ud roonoter yielding expression of the gene jn.the
cell's into wiFEFRCHDSs efa@lql dplSEAZANeTL K138 AR BURER: s”ﬂtwﬂsrrlglm%%ﬂ% e

derived fro ”éeghéﬂb%é n@wﬁ&%‘d&x dMater fd%ﬁtgf?é’d Editbe. niRhed %h%gp%ptiéé 6f theGhvention.

exanpl e, Adenovirus, Adeno-associated virus, Herpes virus, Vaccinia virus,
Polio virus, Al Dbhepravédedrpelypeptide tarogdmygrisei anysACBiseqgiiehee Gngl antylod theRABT
viruses, including.these . viruses with the H V backhone. Al so disclosed are
any viral faPRPidesdizpioss ligigipbin ambinatign eylbeggf@%emprﬂéf 6442

propertjgs Oﬁltéxﬂﬁfz"ag% Eé{fﬁﬁcéé’f‘ﬁf:ﬂn;%lé‘éf E:{g& B bidaRBhEat YverSh ’lgﬁlevtﬁqth‘a&,sthe
ude Muri ne Mal oney Leukem a Vi rus, V, and retroviruses
t hat expr esspolsied petypeptidecanrapgriseas Aftedddpbtiasequenee tampristeg aowma adid

vectors are able tao _carr ger. genetic paylgad, i.e.,. a fransgene, or
marléer gfne,sqqﬂﬁpeﬁﬁégéﬂéj- %%tﬂé‘?gr,ovéjsjgpr f ePHS%C?P o bﬁ?té‘? %‘ngloc%?ﬂﬁml nly
used vector. . | .af i S.
Adenovi r us v%égtg%\?esée%]??% rg\?(g?;ir’ 5’5@2@5?@ aqu elggg%??mﬁg? tf,d}%gv i gh

titers, and NOar2.be delivered in aerosol formulation, and can transfect
non-dividing cells. Pox viral . vectors are |arge and have several sites for
i nserting genes, thalleds &GThBelypertides avithy(ell hemplizatiogSsgusices ééﬁ)
tenperature. Al gusdi sclosed is a viral_vector which has been egﬂlgﬁg‘%ﬁd 10
SO as to suppreagq he i nmune response UHE host organism el y the

viral antigengatp/ Vector fhm@ﬁpﬁ“&ﬁ éiﬁ gﬁq{ﬂ@ ons_for

I nterl eukin 8a01 210. \ﬁ?% Vectors can g%%%g er rarlljslg%%li orﬁE(Qa}ERNpigy to

introduce genggp/ abilities t KI\W ﬁﬂé ﬁﬁ!ﬁﬁﬂ&l: ealymet hods to introduce
ﬁ@?r a \E c%%@?)%c}“m f

genes into cep&sq Typically, ectors nonst r uctSFIP ¥9H y

genes, str uct’iglégjt%l3 | ate genesRQﬁ&“%MWﬁﬁR{,bbLﬂ,anscr [ ptSEQ IDNO:10
%?/4 RQPKIWFPNRRKPWKK RPRPDDVPV SEQ ID NO:11
21(1:‘:%/5 RQPKIWFPNRRKPWKK KARSDDLSV SEQ ID NO:12
ﬂg’r-{at/ GRKKRRQRPPQ RPRPDDLEI SEQ ID NO:56
i%l';trlaﬁn/ RQIKTWFQNRRMK WKK RPRPDDLEI SEQ ID NO57
f&??N RQIAIWFQNRRMKWAA RPRPDDLEI SEQ ID NO:58
Tat/ : RKKRRQRRR RPRPDDLEI SEQ ID NO:59
ACT 1
Buforin I TRSSRAGLQFPVGRVHRLLRK RPRPDDLEI SEQ ID NO:60
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15 inverted term nal repeats necessary for replication and encapsi dati on,
and pronoters to control the transcription and replication of the viral
genorme. \Wien engi neered as vectors, viruses typically have one or nore of
the early genes renoved and a gene or gene/pronotor cassette is inserted

into the virdk e il LW i of this
type can car to about of foreign genetic nmaterial.

ﬁ"’”@ SRRy ARk RO AN B
necessary fu ons of the geip¥e L%g g ically ied py
cell lines wlzﬁ(HhI/ have beer{&gngl n%rér eg 0 gég%r?gggﬁ)%%%ene pr%%tgpjg%isﬁg??t he
early genes KaF@Fans. A retroyir [ i i bel ongi 1€, Vi rus
fam|ly of RetAG@Wlridae, inc ugﬁgPéﬁ}i%EM%@éﬁ{ i es, ge#%%wﬁ&
tropi sns. Re®ud0iral vectors, i ene v ri bed by Vi M,
Retroviral vegbtrs for gene tra lf&;qﬂﬁh{ﬁ\ﬁmﬂgﬁggy- 1985, z@&ﬁ%m%

Soci ety for WFtien/obi ol ogy, MINL@LOAII FWRASWTINMGDCKKROBE) , Whj IS
i ncorporatedAnyr tr ef erence herein. ExaFpPP®HIEA net hods for usi RN 1 al

vectors for pyEae therapy ar ribed in U S Patent Nos. 4,868,116 and
4,980, 286; PGTmpp! i cations ﬁe%%&%@%%m%ﬂ%; andSHRLP Nase
(Science 260pge6r 932 (1993)): the teachings of which are incoﬁrggorat ed
herein by refagrence. 30 KE}IQ‘?WWWV@@ Y IRRRPOINH k a g SEMTR NOseds

packed into igtnmycl eic acid cargo. The nucleic acid cargo carries with it a

packagi ng si gjgat; whi ch ensB YSRRRESTP EGRIBFRPRPLEIaught erSERIREG:ES wi | |

‘be efficientlpy, packaged within the package coat. In addition to the package
signal, thergqcafe a nunber CIDIABEMMMYSLARONRBRBDREEHed i n oFEQ ID BiO:¢he 28

replication, yang, packaging of the replicated virus. Typically a retroviral

‘genone, contal®s; the gag, pol TSHRNIBYGQEERIREMDIFT are i nvol SEADD NG:He

nmeki ng of theproterm—coat—tt—is—the—gag,—pot—and—env—genes—which—are

typically replaced by th or el that.jt is.to be transferred to the
target cell. Ret r&?P P&Vlg%i%ﬂ?q%‘g%‘gﬂcfcykﬁpﬁ?ﬁng ttbeagqu%qpﬁae%prgﬁg}edf or 5

i ncor por at i qdifl Phd BSc1BATAREIE ks ard 1SR o%’@k%iégl%i AR b Sustedtilie Of

the gag transcription unit, elements necessary for er'se transcription,

i ncl udi ng a aprlogerorhiuchtiotide substigitesn Momtintitieg eXdddplps dfitheseodndrath@melecules
transcription, termpal repeat sequences fhat gujde, the swifch of RNA

st rands uri%dﬁf&ws@ﬁﬂﬁeﬁf}s *gldﬁ?ﬁt@%t it o %gafsnw eB;@ VERIOF HEXBIesienn & hat
serve as thgcfArihicRgresiddEnRNA Wi tvIRiNeR madf secen rand of DNA
synt hesi s, gﬁd’ 10 eg ‘rec%fi c seq&@ﬁc}z)g near I}?{Flm %é\ sAb?’ t@h%léliﬁgRs t hat enabl e
the insertion of Byh&isbldfedsialaic adid” bh¥purdtedawictais a¢id” istaeant DINA chat iefrbosf
genone. The yenoval. of the gag,. pol, and env genes allo for apout_8 kb_ of
foreign seq e genesahatein the sRBAILF opci i ResomY ofbs SraanispeEewmevhich (e DA of
transcri bed, P I | ClAgeH, | J
particl e- TﬁPgﬂg{aeﬁng%%scge vhi&fgf?dé]%ghgg?r%@i S suﬂ??%trg%?e ?lg}rﬁd% ﬁtet&gée%ali@é?’ya of a
one to hany rgemelsinasdeNA whichiis intbrpobated inte avkctoaainch asms autopdmowsiyice t he

replication chi nery and packagi ng proteins in nost retroviral vectors
have been rél ng piasmid or Virgg; er daspyporpted intethe genompie DNA;of 210rokag¥ete okt ed

by pl aci ng i\n A ' i I, 1 g cel |
e ahi o 1aREgoldteh % BARERRNG: Pftch aldhs ABRAARARR T, A dIAATY
cont ai ns t hegenemli¢c c¢DNA fraghaapkadiicad by PCR, restriction endonuclease digestion, or

chemical or in vitro synthesis). It also includes a recombinant DNA which is part of a

15 hybrid gene encoding additional polypeptide séquence. The term “isolated hu‘cleic acid”
also refers to RNA, e.g., an mRNA molecule that is encoded by an isolated DNA
molecule, or that is chemically synthesized, or that is separated or substantially free from
at least some cellular components, e.g., other types of RNA molecules or polypeptide
molecules.

20 Thus, provided is an isolated nucleic acid encoding a polypeptide comprising the
amino acid sequence SEQ ID NO:1, SEQ ID NO:2, SEQ ID NO:3, SEQ‘ID NO:4, SEQ
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20 machinery, but |acks any packaging signal. \Wen the vector carrying the

DNA of choice is transfected into these cell lines, the vector containing

the gene of interest is replicated and packaged into new retroviral

particles, Eﬁ?}t he machi nery provided in cis by the helﬁg cell. The genones
? Ne

for the mac E@5a$EaQ|IBtN ﬁcSEﬁbEb&&;&Eth@Ot%GEQ £8s3EQ YD NOgdal s.
25 The construﬁd?ﬁ@{) r.epl i cati on-defective adenoviruses has been descrl bed
(Berkner et r rogy 61: 1213-1220 (1987); Massie et al., Cel I.

Biol. 6:2872- 288 | 6
D:a\?l dson et al. ?16§WPX§$H??H122§%12%9 fﬂjésew’él%d(gﬂyaéa Sggzélt%:z?ni@ﬁg )

identificati NO: e, S&MO:&&;SEQ(]ENOI&MSEQ/D) N@ShrSﬁQ @N@ﬁédSEQ&’]ﬂsﬂ@cﬁ on

ioe of t hecobRIDROH SEELIRDHE SrRiBhGRsED Y Ny sl r sk RaNg bt "t

whi ch they can SpTﬁéﬁe&ﬁl ﬁ%bﬁ%dﬁﬁ&l@lctéépg | fcg%mbtl BHKEPd dnCRpk&aibS co)ﬂr&lh' n

an initial infected cel but are unab new | nfectious viral

particles. Reoemdei Azbsmtpraxzﬁdad)w a vsobar doapeisiressmesiraneretof thactiremeroviged nucleic

efficiency gen transfer af direct, iin vivo delivery to ai rway
epi t hel i um Sind inpREH IR s aEEsioRaRpial sABeae THer

ki r Shenbau imsé‘?ed ‘@fﬁbﬁ? °¥ Wiy b B2 SR d el e e

92: 108510092c4lk98)er iaHol dréfn, vidéat Thiese mmds(mdéoﬂrﬁ)ésﬂﬁﬂs ¢aDaely babiSath e,
Sci ence 5 259:988-990 (1993);. Gonez-Foi x, J. .. Chem _267:25129-25134

1(1992); Ri chdowpgnta tweskeseshuiral hpsed dﬁélyewstem@e}i nOZa%wéPasenﬁeureveéﬁéms

o cebe S s S sk D, SRR Sl gk A GBS

Eur. J. Neur sgtdmenarhas, & iropadihtion( Ifsjtiona balcinagpliosptate Pestipitdtion) p‘lgsmlds
74:501-507 (1993)). Reconbi nant adenoviruses 10 achi eve gene transduction by
bi nding to spielvectors ¥l Binlg aeids.ahage BP%lelCé‘Ptdér PRAgES [SOBTRKS, Qf i drapsfer of

Lrve o o PRt BT R AR R e WA

40: 462-477 (ﬂr&r?ﬁéctmn&n@lﬂdnﬁ@drﬁ%btbm bB¢icdl tréﬂsf&taﬂ@j oil BhARE-3ROhAnlQE3) ;
Svensson and Persson, J. Virology 55:442-449 (1985);: Seth, et al., J.
Virol . 51: 6501HBgs (sq@ms)ele%mﬁrat@p agfl direghsiffusign o A,Brreriescmbieh&f9533

| (1984); Var g%%g;il?; W lf} J \ reQ|aPQ§c1§1§Ce69§f- lggquiée@%(?? and'W B J% I@é € Cel |

73:309- 319 ( vect o be ‘one "bas’ endvi rus wni ch

has had the B2 mﬁesmr @fm\IE(SuchbtlﬁdtBS@e Wwell ks walig genesat @ddily adaptatlé fdri ne
such as the human 293 cell |ine. In _ one aspect, both the El and E3 ggnes

are remdfed ppowithiee comennsitions and ashads descred higesin [nrerigin cases themetheds |
based on an %Qﬁ 17 piot Sdsfc)eﬁ't(?%?e%lﬁ/éaﬁlxmcﬁfﬁ)}{)\vl.tg Etr Jaﬁ% %%iéc}i%\s/p%p}‘cﬁé@ {Hige €N

i nfect many cC S and 1I's. no vectors can

transport abﬁwtho‘listcﬁn be ikedandanptd ékrtai&p&séh%&/s il delip@pulabions BY |u¥1ng fisetat getingt 0
chronmosone 19. As an exanple, this vector can be the P4.1 C vector produced

by Avigen, SbﬁaﬁpnﬁwﬁgéﬁiC@NIGIM| ch can contain the herpes sinplex virus

thyni di ne ki nase Transfer vectors can be any nucleotide construction used to deliver genes into cells

25 (e.g., a plasmid), or as part of a general strategy to deliver genes, e.g., as part of
recombinant retrovirus or adenovirus (Ram et al. Cancer Res. 53:83-88, (1993)).
As used herein, plasmid or viral vectors are agents that transport the disclosed
nucleic acids, such as SEQ ID NO:6, into the cell without degradation and include a
promoter yielding expression of the gene in the cells into which it is delivered. In some
30  embodiments the promoters are derived from either a virus-or a retrovirus. Viral vectors
are, for example, Adenov/irus, Adeno-associated virus, Herpes virus, Vaccinia virus, Polio
virus, AIDS virus, neuronal trophic virus, Sindbis and other RNA viruses, including these

viruses with the HIV backbone. Also disclosed are any viral families which share the
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25 gene, HSV-tk, and/or a marker gene, such as the gene encoding the green
fluorescent protein, GFP. In another type of AAV virus, the AAV contains a
pair of inveWOS0¢¥OPMInal repeats (1 TRs) which flank at | ezet/umersmasaette
containing a pronoter which directs cell-specific expression operably

linked to aphfeficdlo?dfids vEENS wiith ATaRE AUMN Suildbld 1o 21s6 WW&Xdrs! RERbPIriRs 30 any
nucl eoti de sequence or gene which is not native to the AAV or Bl9

par vovi r us. inclydsi Muting MatenesA\euliemani Bricuss MMAY , redretrovituassthbesrpress ties ed,
resulting iQ a safe, nonc i ¢ vector., The. AAV | TRs, nmodi fications
hereof | _colfSPP raReict o VIRGY R A sk e RefpRipyealpratic e Berigrarger

cyt ot oxi Ci t yenMdPaliAd I QP fiseehd SCharkee bbes BEGI %h% APy ERSIsOkhd fopthiini t ed

states Patent No. b, 261,834 is herein incoOrporate y reference for nmateri al
rel at ed5 t ordaben Ad\i comunonly usedveliter | Idoweverghty are ndias upsfolvindeniidliferdtagul es

whi ch bl f .int ti i nt [i h ) i .t hout
sUbst ant | al GBI ATRYITES Yo sl eate A 6459 Vil il PBVA Figh tipeimdly
contai n propy| £ eli\%PéHAiﬁBaero%B?ﬁa%‘ﬁfaﬁoidPalﬂieé %@fécpgoﬁ.ﬁﬁiaﬁg LERS I PY) Afart he

desi red gene product. ronmoter 1s enerally a sequence of sequences of

DNA t hat f umedtoraroveege amd lmveabwadralsifey fdriinssiting gargds] ey are thexpaosthbl®aridhéean
transcription start site. A pronoter contains core elenents required for

basi ¢ i nt er Be 51055 FroemACTBRFaES- adisohsrlesed A e Virpl Yastorrvauely has bespgngmgeredo

cont ai Rups . ectl-ar ' )
Cont et AghP=t 6D SRBIEPUS IR nSSRnse SETEN pndBCEHARA 19SHEL ayigen,
| ar ge het er Yleogasisf tbNAYH¢ egneantyscodiny legionk dorckhterpukfip®at @l and establ i shed
in cells perm ssive for infection with herpes viruses (Sun et al., .Nature

genetics 8: 33- Miral yodars cepbare higher frensastiaioigbilityte intypdrcasximesabyilitses than

633=644, 19 . I ' e Si~ml: Vj \) and
Epst ei n- Bar ?P?%/niurc gfs]@r?%g%ﬁ?l lﬁé@gd%&%%@r%n g?ﬂ’t‘gg%(laﬁ' i%ﬁcea?lly a{élﬁ%iﬁﬁeéﬁgsf human
het er ol ogougodiif, Rodshictuballearl§ Reaes, sigudttal hte gdBY, AIERNADD 1ML T tidBsoRpai N

| arge pieces of DNA in the infected B-cells as episomal _ DNA |ndividual

cl ones 18ar r insgrtad taxminad meneats negessarysfon peplisatdy padation, gethBIOMETSs o

or atern,  20°uBioh i RfErBhon PRy REUERIEIE Y dRfnR PIRG) bifore BaG-RE

Addi ti onal | yiruédzagsicMBehdieone @2 mdie of fRbatlgechéaRpicvel afd a goheoe | ar ge
amounts of protein can be generated transiently in vitro. Herpesvirus

anpl i con sy gerafprogratorfastetigds Wgeiterbintq theyarak sepomys Brplacess ! thprersovegagrakb and

to infect c at. can ahl i ntain a [ s. O her usef ul
yst s | noPis, RBreEREREHE bve R Bl P Riheth BB SR G Rk The
repl i capi Ngn¥eEsarpifdnctions!sf theGéRbSed dE ginss hRI9PicERTBGSplict ®FTell FnedH&hich
delivered to the target cells in a variety of ways. For exanple, the

conposi t i onbaveabednengiieried te gxprassoihgigent piodneis of the ewmly gsnes irteangh
| i pof ection, or through calcium phasphate precipitatian. . The,deli.ver
mechant sm chosen A THOPHIE B RED AT daionees Bk VEps By PERGEHaE
whet her t hejglhdiMg by types Gabfaililgs, befus, or tropisms. Retroviral vectors, in general, are
described by Verma, I.M., Retroviral vectors for gene transfer. In Microbiology-1985,
25 American Society for Microbiology, pp- 229-232, Washington, (1985), which is

incorporated by reference herein. Examples of methods for using retroviral vectors for
gene therapy are described in U.S. Patent Nos. 4,868,116 and 4,980,286; PCT applications
WO 90/02806 and WO 89/07136; and Mulligan, (Science 260:926-932 (1993)); the
teachings of which are incorporated herein by reference.

30 A retrovirus is essentially a package which has packed into it nucleic acid cargo.
The nucleic acid cargo carries with it a packaging signal, which ensures that the replicated
daughter molecules will be efficiently packaged within the package coat. In addition to

the package signal, there are a number of molecules which are needed in cis, for the
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30 exanple inn vivo or in vitro. Thus, the conpositions can conprise, in
addition to the disclosed pol ypeptides, nucleic acids or vectors, for
exanpl e, lipids such as |liposones, such as cationic |iposones (e.g., DOITMA,
DOPE, DC-chol esterol) or anionic |iposones. Liposones can further 31
conprise proteins to facilitate targeting a particular cell; if desired.
Admi ni st r at Feplication and pagkaging ofrthe opbicatsd mgus Typipallinareirayiral genommen centains

| i posome cap be administered to.the blood afferent.to a target organ

nhat ed i nt o e Pl B GRESet el erg T itsefin gfe Fkipe e Do PP 3y e
tract. Regaggp ol!dnd@p0Rees WERh afe §picalfy kMR ¥y tAs forfigh- DNA RS s foebd -
Ml . 5 Biol. 1?%%-100 (1989); Feighg? eraI. Pr?@. NatIFﬂAcad..Sci.USA

84: 7413- 741 rapgfegy to thytggetzell, Rabro#irg9veas. typisallyieontaine padvegivgsignahtbrcan

be adm ni st d . f ' | e.that ted t
pecif1 ¢ cortecrpaish ERTRREE R aeeRop aghaleRes hlihcy P LS A TPt t he
corpound or y@gkdription ult, §16@chi HBOEEy T OfNERE tThSrPEBRSHE RidingS ﬁ%ﬁéﬂ&lﬁﬁingor

a specific rate or dosage. 10 In the nmethods described above "whi ch include
t he admi ni sisitatd lwnd ArotRA pkimen fof revengdransaipbida, tenmina hepeatdelqserws thas ghijdect

(i.e., gene transducti.on or transfection delivery .of the conposit], to
cells can béh‘?/?“é‘%“g’ Qfé#ﬁéts\gra@%s &E&"f%ﬁﬁé@zﬂt 150‘?18“’%&%%&1? eCqUERey %ﬁv %me
via a |ipos \ i RLGEal i L . 1 as
i porecr v T st R YR AhaR & b BATATELRAEBTRNA QRNGHE Bpa 7
(Q agenl0 | nspedifi¢ skepuend@s mewnthy eaddoMRANIRECTANNAME dhemaerBion tof the DNACstate of

Madi son,- W), as well .as ot her |iposones vel ope ccording, to_procedures
‘standard in t%wﬂaﬂms forinseatintQ e hopheengmee ?@@éamﬁﬁ itk e 0bAng EBY 8rEan

be deliveredy V| i ‘ i

avai l abl e f%grbn{x’%«g%redtb\rbgtn?lég %krﬁ%{gﬂ%%gﬁénb%%e%%ﬁgaﬁf%? {&g%aggé%\ﬁmﬁgg%dgﬁ %f a
SONOPORATI Oieversehiranscif bead) aftk uptharepti catiohi beglack 262d Goatom new vetsoviral pefjicleNdhlisei ¢
acids that are deljvered t,av.cel |.s. whi ch a‘if‘ii to be integrated into the host
cel | genon@MAUPHPIHICIgIC 8F tl%lwfﬁpw%énr e GAVERRISHNSS!o THHBEEISS Bg O e
often vjq al . g&ggs, particularly when viral based systens are
used. Tjhstraseﬂ\i/‘?érlg%glﬁerﬁcggl%gtl n systerns can also be incorporated into

nucl ei ¢ aci ds whiSihcesthe répdichtoriglat Maewhndiatkpginproteineinemost26trandial vbatsmsd
system of deliver, such gzga | i posone, so that the nucleic acid contained in
the delivemavebesndgismoyrd (2o Boke and ey the ¥aCtPF: B tymicalystengiairshiy plesing, -

eneral techplgu f I -1 0Ny | - . - | :
dxamre, | oyl AR B KIPEAE A bEreldCecOHe FMITAA as teBh, | o 1o
genonme. Thesemsfystiomrahsfpimal withraatyrodiusshsiuwontaing thanéplivgtibmendpackegingaci d

to be expressed.that has 30 enough honol o with a target sequence within
the host0 celmachiiesydut ligks paeprakpgiagistmal. b%fméélw Yastorrau e the OINA o1 gheige and

the t t '. ' . ' J | j .ejcracid t
e, argel kAPt hRKERIPLARCSAUR! B e B RIS P elchiaRES O
necessary t andpascitiged httonkewgettsviis partvlesaby de achikei9\piiotided masebpthediclpdr i n

cell. The genomes for the machinery are not packaged because they lack the necessary

o)

signals.

25 The construction of replication-defective adenoviruses has been described
(Berkner et al., J. Virology 61:1213-1220 (1987); Massie et al., Mol. Cell. Biol. 6:2872-
2883 (1986); Haj—Ahmad et al., J. Virology 57:267-274 (1986); Davidson et al., J.
Virology 61:1226-1239 (1987); Zhang “Generation and identification of recombinant
adenovirus by liposome-mediated transfection and PCR analysis” BioTechniques

30 15:868-872 (1993)). The benefit of the use of these viruses as vectors is that they are
limited in the extent to which they can spread to other cell types, since they can replicate
within an initial infected cell, but are unable to form new infectious viral particles.

‘Recombinant adenoviruses have been shown to achieve high efficiency gene transfer after
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the art. The conpositions can be delivered to the subject' s cells iin vivo
and/or ex vivo by a variety of nechanisns well known in the art (e.g.,

upt ake of naked DNA, |iposone 5 fusion, intramuscular injection of DNA via a
gene gun, endocytosis and the like). If ex vivo nethods are enpl oyed, cells

or tissues ahfecheinnenletitedd dibwdt @itheBumOhdpatddtds Measb@dy errfofildi) TN
standard protocols well known in the art. The conpositions can b

i ntroduced iPsteschyaa and p gupbsr ahgthgetisue siessMorsyved Halin. dnvess &@HSﬁS;ISBér
le, i h ' _ ' | ect tion,
meroin eott o oKRaRARAGN o et SRR B RS0 8T PR, IR be

infused (e. ®2:1083-WoRAAIIBHCKIGullER] Naturd GeRtiedd-¢54259 i(@%T),OEa SatSRefRl |y
transpl anted back into the subject per standard nethods for the cell or
tissue tdype.258t%88c90d 1 f8d)h bowmearoikn dviiol. d¥henr. 2631 A5429-26 1 ¥h(1992); Riflusi on of

{ypi cal 1y conaCsiThger h4sTnfisibo Ry 2o fubumoefe Eiii 0dh. ™ ' °

inserted gem@gphdh, \GifHlatRRR &s8hnlch sk BI01SMR] 103 SHB, YHERAM &lehe TREQPDPSS-$0
and/ or enhancers to help control the expression of the desired gene product.

A pronot er (1894ehahmat,| (el 7§99Tehioe(1893 )% Cailtnde Euofl. DNeardshizhced 5r287-029 When
inarelativ fixed |lo ion.in regard.tg th scription start site. A
pr onot er cor{i éﬁ{%s"&ﬁﬁﬁg"é’l i(’riré?ﬂsrv lr&géﬂiggégl’[@? (bg%qsiaﬁﬁ‘_foé‘lﬂg@l“}t&ﬂelﬁww

pol ymergge %@gﬁegﬁgél&c&éxﬁhh&ﬁnf@%iﬁﬁﬁ%grtg? edihy céps&%kéé&gﬁ?%%ﬁ%mh%ﬁ@m S

and response nts. Pronpoters con Ing transcripti romvectors in
manmal i an hostusdeintanatzed by reciptai-mediafed endoatosis Sn sleegaaesnariner aewaldplge ot he

genones of viruses sugch_.as: polyo Si-mian Virus 40 (.Sv40), adenovirus,
ret r ovi r usedePIaHY “ldeegUBe wgﬁﬁmg%ﬁ@wﬁﬁ{@%r‘%r?lpsw?%ﬁﬁ%ﬁa I §§8(1Y;
mamal i an prERk;, ; : tya i - DED 2
pronoters of the aéllgdﬁl\lll?%hua?ﬁgiX%%gdré}’e%'ge)grﬁ)?gé%lgygﬁrﬁh%%ngﬁggb}gﬁ}’egtri ction
fragment wWicslogy §5:44DddQiI(128)hBetB\tCily it ¥hirobr 5 bH0-655 ( E)84);cSxtth, et al.,IMet.s et
al., Nature, 273:. 113 1978) he i medi ate early pronoter of the _human
eyt ommgh oviGll Bial ket B 98D Sessaaatad. Nrnosndlr B pa g Dew ekham
fragnment (G .aho_ Gene 18: 355-360 (1982)). O course,
pronot ers freg%ﬂ’\tl\%ugg's@cgbl(qg?:s)?'el ated species also are useful herein. 30
Enhancer gener al | & viraf wicsortcan beoag baswicorndn adAovimad whichdias had thetE Ingeriel xed

di stance fromthe transcrjption start site and can be_either 5 (Lai nuns,
L. et al., PFweveduand thesg ygons areigenemgiedgya celidme syiclyas the humag293 cgll fline. Jg

., Mol. |, Bl y i b14 Uni th ,
o ooy SRk Ehn i SO, AREE bk o3RRG YA RBGHR, depph | 1T o7 e
(1983))2(ms wel | asnothérttiype bheirslodictey iskassé 66 an iatlel-hssoCatedrvintis (AAN), Riis al . ,

Mol . Cell Bio. 4: 1293 (1984)). They are usually between 10 and 300 bp_in
| engt h, and defégtiye paryeviraheamingges manycgH dvnes apgd poponpathogenig do bumans. AAV

transcripti r A OF t al onse
et o oL LAOSH] BaoGRTRL T 31 SO BRESAIEPL 0T S ERE SRS
cont ai n r espawschré@hesinind 9.t Astn eRginplepthiiheect@@ah deithePofl C veansmodudeddy:
Enhancers often determ ne the regulation of expression of a gene. Wile
Avigen, San Francisco, CA, which can contain the herpes simplex virus thymidine kinase
25 gene, HSV-tk, and/or a marker gene, such as the gene encoding the green fluorescent
protein, GFP.
In another type of AAV virus, the AAV contains a pair of inverted terminal repeats
(ITRs) which flank at least one cassette containing a promoter which directs cell-specific
expression operably linked to a heterologous gene. Heterologous in this context refers to
30 any nucleotide sequence or gene which is not native to the AAV or B19 parvovirus.
| Typically the AAV and B19 coding regions have been deleted, resulting in a safe,
noncytotoxic vector. The AAV ITRs, or modifications thereof, confer infectivity and site-

specific integration, but not cytotoxicity, and the promoter directs celi-speciﬁc expression.
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many enhancer sequences are now known from manmal i an genes (gl obin,

el astase, albumn, a-fetoprotein and insulin), typically one will use an
enhancer froma eukaryotic cell virus for general expression. Exanples are
t he SV40 enhancer on the | ate-side of the 10 replicatiaon oritgi n (bp

100- 270), t kBviledsrs gt Nou6,263:83¢ ipheraimtineoraptatadduer referprce fppmptamnal wiatadcer
on the | at eﬁhgeAR{h;elaﬁ)r_repl ication origin, and adenovirus enhancers. The
pronot or and/ or "‘enhancer’ nay be specifically activated either by light or
speci fi ¢ chem calThe\dstlcedRtabrstthi Ipietide TBNA holeeiklbPRhichyé SafabladT be

regul ated by reagents such as tetracycline and dexanmethasone. There are

al so ways t dlegghemauo ¢imaanmakian duomosygpawiibrpr wibstasialhgxietposure t o

i di atdi on, irradiati . all ' h h d :
I cer (8 n enbodi HEAPEN e dREal BN o pRECORIT. SFOhs o

- constitutivenRiesRite hepdhabl B Qﬁ?ﬁe@ﬁoﬁ of IR deSirdEe @t DrE&.OR Rbmbhe i§ €gi on

of the transcription unit to be transcribed. In cCertain constructs the
pronot er anderaraldnnaeanenceor sequénmes bEDAA thak fingtiah When kaa yelatively fiked t ypes,

even if it ks only expressed in a particular ,.type of cell at articul ar
Lime. A profBelpn b Emdo ti marienpfioh afl Sy o Aot BmorasenBinssoye dewris: such
pronot ers ar&usred48r AR MEcActionOf RATE 981y 2¥drhstSain{ftknb e R RctBFO8RY Bla). and
retroviral vector LTR It has been showi that all specific regulatory

el ementld cagonieincipstrean stanadeahd wsp@se elpnsmntsuct expressi on vectors that are
sel ectively expr ed .in specific.cell types such as nelano cells, The
olial 1ibriilary MelSewer ssie prperimons wifhdsree Bumdn Somes viries hayg provided a

sel ecti vel y ;8%RE 8% [ | 4 | & j rs used
in eukaryotic hog,t§l %%?F???ggg(?bé(fﬁﬁ%lﬁg %r%s%égi{d &&rbgnt, gg??&l%atxﬁgﬁn(gn or

nucl eat ed cebtablishedyn e¢llspermisswierfosmigction satnarpessdruses (Buntdh el. § Natoregdnietins of

Cranser: bed Sads ol S CRUFE S Gbrafiohs SorDPRMANTIe PAP B PEIR) ORBBE t he

include transcription term

MRNA engodi nget Bﬁ@&%ﬁé’é&t(ﬁérgeﬂ’iﬁ%ﬂ}{‘m NSV BT R B ViRBI(BRY)ZhAR the

ation sites. Th transcription unit “can al so

contain a peoteatiehipldetiverfragrgindiof dmearbketerbldgons DNA & I5@dibon specifid celtat i t
i ncreases t%%f | i kel i hood that the irans.cri boggzﬁni.t wll be ‘rg{gﬁqessed anq

transported

'signals in WA??ﬁ&i‘QﬂlluaP&{?ﬁésrc‘dﬁri&i %ﬁ;llér%ie%e%?gﬁﬁ% ﬁﬂ‘sﬂ@@;ﬁ% 3%5@%‘3&3 gleneticall .

b
Y kecombiprntsgan majatn argepiecss {dp theinfref a Fiispma

pol yadenyl ati on signals can be use ransgene constructs. 1 n certain
transcri pti atablmiThs mdiltenget pé tesy bpisomps reggirena specifer EB¥chublehr proteihe SV40
early pol ya | ation.si.gnal and copsj sts_of about_ 400, bases. Transcri bed
units av co$@.fﬁ?oq%wu§ FXPEPS égfeail%éfﬂﬁiﬁ\g- fégﬁﬁf%lbfp JiesweHomshe
above  sequREBs ukdiPhoPYiGndX IHQR. fhf 155 bl danc e Bt ORISR
The viral vgs?:fti orél %:H;f;? :&ﬁgffuﬁ{e&?ﬁ}gl%feﬁ 1c ggzzgin ﬁeﬁ%@%ﬁdgi&e%a&(ﬁ %‘lerg[;lgat mar eréﬁﬁg]
product.  Thi sitroaHeepespirogiamplicen systechstave dlsod eimgnsed fo packagrepiecdsad DeAr»

delivered tq cell  and 0 _once del.ivered is being expressed. Exanple
mar ker gene@zéa"g apﬁéo E%CQ’S&F Sﬂ%zalg%#éym%ﬁaaphpﬁcmswsgm act osi dase, and

green fl uorescentoRefi &l systems include, for example, replicating and host-restricted non-

25  replicating vaccimia virus vectors.
The disclosed compositions can be delivered to the target cells in a variety of ways.
For example, the compositions-can be delivered through electroporation, or through
lipofection, or through calcium phosphate precipitation. The delivery mechanism chosen
will depend in part on the type of cell targetéd and whether the delivery is occurring for
30  example iir vivo or in vitro.
Thus, the compositions can comprise, in addition to the disclosed polypeptides,
nucleic acids or vectors, for example, lipids such as liposomes, such as cationic liposomes

(e.g., DOTMA, DOPE, DC-cholesterol) or anionic liposomes. Liposomes can further
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I n sone enbodi nents the marker may be a sel ectabl e marker. Exanpl es of
suitabl e sel ectable markers for mammalian cells are di hydrofol ate reductase
(DHFR), thym di ne ki nase, neonycin, neomycin anal og (418, hydronycin, and
puromyci n. When 15 such sel ectable markers are successfully transferred into

a mammal i anchmptise piokeind foefacilitan tak gotingch paarivwhd @, iRkkire®! Adfadistpation ofe i f
pl aced under selective pressure. There are _two wi dely used distinct.

categori es SPTPEFIEER FYEDFiEHE dwemppRad and & cationie gmgom%cm@mstqed tocthe s

met abol i sm t whi ch | ack Q0 gro

i ndepen:JIZnt %ﬂg}d J}?eré{ﬁﬁ%grfear{ eet% %%1{] b I%BLIJ\?S netoilﬁ%]felé’%lr%{?]é' tr%litt%&%eqﬁghﬁ{fe ogar\;/v
(CHO 20 Didpiratgy tr&ctaflcbgmehﬂﬂ%mdéeédese g TRenfafmedt lap A;ﬁtQ/kREl‘}ﬁ G Mdry to
grow without the addition of such nutrients as t hym di ne or hypoxant hi ne.

Because 5t he$éole 19551 004dR8VeFelaner et gbdrocr¥erbskardySdi dr’SAaS@G{ﬁﬁ-é‘ﬂ E7 (la87x0t i de

synthesis p I’VI ve,unl ess he m s nucl eoti des are
provi ded i n%}ag\éﬁ%pﬁ‘%pme%??@n?&@ TOgTe a‘ihPéPWEP be & ﬁ‘%é%ﬁ?? AGORRANGRL i a
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25 acid based system of deliver, such as a liposome, so that the nucleic acid contained in the
delivery system can be come integrated into the host genome.

Other general techniques for integration into the host genome include, for example,
systems designed to promote homologous recombination with the host genome. These
systems typically rely on sequence flanking the nucleic-acid to be expressed that has

30 enough homology with a target sequence within the host cell genome that recombination
between the vector nucleic acid and the target nucleic acid takes place, causing the

delivered nucleic acid to be integrated into the host genome. These systems and the
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from heterologous mammalian promoters, e.g. beta actin promoter. The early and late

25 = promoters of the SV40 virus are conveniently obtained as an SV40 restriction fragment
which also contains the SV40 viral origin of replication (Fiers et al., Nature, 273: 113
(1978)). The immediate early promoter of the human cytomegalovirus is conveniently
obtained as a HindIII E restriction fragment (Greenway, P.J. et al., Gene 18: 355-360
(1982)). Of course, promoters from the host cell or related species also-are useful herein.

30 Enhancer generally refers to a sequence of DNA that functions at no fixed distance
from the transcription start site and can be either 5' (Laimins, L. et al., Proc. Natl. Acad.
Sci. 78: 993 (1981)) or 3' (Lusky, M.L., et al., Mol. Cell Bio. 3: 1108 (1983)) to the
transcription unit. Furthermore, enhancers can be within an intron (Banexji, J.L. et al.,
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1t has been shown that all spéciﬁc regulatory elements can be cloned and used to

25 construct expression vectors that are selectively expressed in specific cell types such as
melanoma cells. The glial fibrillary acetic protein (GFAP) promoter has been used to
selectively express genes in cells of glial origin.

Expression vectors used in eukaryotic host cells (yeast, fungi, insect, plant, animal,
human or nucleated cells) may also contain sequences necessary for the termination of

30 transcription which may affect mRNA expression. These regions are transcribed as
polyadenylated segments in the untranslated portion of the mRNA encoding tissue factor
protein. The 3' untranslated regions also include transcription termination sites. The

transcription umnit can also contain a polyadenylation region. One benefit of this region is
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substances to the brain including, for exanple, intrathecal, intracisternal,
intraventricular or trans-sphenoidal delivery via catheter or needle.
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Battelli, et al., Cancer Inmunol. | nmunother., 35:421-425, (1992)

Pi etersz and I\tbzléemziebr usbdﬂwmmb@tegaﬂes efisslectiz® rEg'vhrﬁﬁl Th&ﬁw):ategqmy 1szﬁs‘eldem a
et al., Bioche col ,. 42:2062- 2065, 91) Vehi c such as
"steal th" and ﬁé?et%qgm sy uesbﬂf ugRtang o ﬁgsw Flﬁék‘ﬁali”i?@’ gey
medi at ed drug 1Bhs
of DNA thr ougﬁhcé%ﬁhélgg)gagu@&le?{gég% éq‘ T‘ﬁocyt em%gl recth]g@%| rmrg%r;??g ng,
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supplementing the media is to introduce an intact DHER or TK gene mto cells lacking the

25 respective genes, thus altering their growth requirements. Individual cells which were not
transformed with the DHFR or TK gene will not be capable of survival in
non-supplemented media.

The second category is dominant selection which refers to a selection scheme used
in any cell type and does not require the use of a mutant cell line. These schemes typically

30  use adrug to arrest growth of a host cell. Those cells which have a novel gene would
express a protein conveying drug resistance and would survive the selection. Examples of
such dominant selection use the drugs neomycin, (Southem P. and Berg, P., J. Molec.
Appl. Genet. 1:327 (1982)), mycophenolic acid, (Mulligan, R.C. and Berg, P. Science 209:
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vesi cl es, pass through an acidified endosone in which the receptors are
sorted, and then 39 either recycle to the cell surface, becone stored
intracellularly, or are degraded in |ysosones. The internalization pathways
serve a variety of functions, such as nutrient uptake, renoval of activated
proteins, clearance of macronol ecul es, opportunistic entry of viruses and
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25 By “pharmaceutically acceptable” is meant a material that is not biologically or
otherwise undesirable, i.e., the material may be administered to a subject, along with the
nucleic acid or vector, without causing any undesirable biological effects or interacting in
a deleterious manner with any of the other components of the pharmaceutical composition
in which it is contained. The carrier would naturally be selected to minimize any

30 .degradation of the active ingredient and to minimize any adverse side effects in the
subject, as would be well known to one of skill in the art.

The herein provide composition can further comprise any known or newly

discovered substance that can be administered to a wound, tissue injury, site of
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5 glycol, polyethylene glycol, vegetable oils such as olive oil, and

I njectabl e organic esters such as ethyl ol eate. Aqueous carriers include
wat er, al cohol i ¢/ aqueous sol utions, enulsions or suspensions, including
saline and buffered nedia. Parenteral vehicles include sodiumchloride
solution, R nger's dextrose, dextrose and sodium chloride, |actated

Ri nger's, oinflanyagtiey ercancert Fenexaowde, Vaprovisedicanipasition can firthed compriseone 10
repl eni sher el ect ol yte.repl.epishers, (such as.th ased on Ringer's
dext r ose), §F|Hlof‘?18%df"?sésé9f ﬂ@é‘gﬁ'@sa@igl ‘é.‘ﬂﬁﬂ’t}?ﬂg‘?s’ ?ﬁﬁ??@?nﬁ’ay al so be
present sucChisrambRéniENAORh@amydtBrfitksQhERL FusdhhimeldndaNgeroRA&, AzbRdes,
agents, and inert gases and the |ike. Fornulations for topical

admi ni st r at Meiraredazolec Perdeillai’ st Tatracyclinedy, iTomssthepramisslfamgtsbxazode,g. |

Gonvont Ponall BHAFHARLSIFERP (6 ApBALes G At aler § Ecibalesirol,

thi ckeners qngiit38ids (d K CHEREDRId)CCE/RBEN¥roMs qé?. He%%%tha?&i@,‘ﬁsﬁ%ﬂé%. :
ad r , N pol fmer

conpositions can be mnistered, fo exanp a mcrofiber,
(e.g., coll Igwadip))nBregspice(@g. Rropgestaione), narwitic adasm-nafcaiicianalgesies (6.2,

ti ssue engi neered sgaff.ol matrix material ., tablet, jnplapted container,
powder, oi l T\E‘PIB 0, 6&&%%%5%&°%&“%€Y@B@§&1{ %W&B‘Fiﬁ%‘gam

o any bi o GBS FioFaphdit BYRARIEMLAG o RUTB R, BEGrendiphl O BE PRAR °
phar madéut i ddlbyphass Epitakdcine) Atltensothesapy (G, axtdrsancer dalgsxadeishutmet énfied t o

by the trade name Pluronics(r), are nonionic surfactants that form clear
t her nor ever 49 Bletamime, Asparagiaase, Birosgan BusyHan, fearhenlaiin, {pgmustine,

oxi de-' poly ' nal ' P 0. tri-block
copol yners. @Fﬁ%&ﬁga&&l&%@ ﬁrﬁ@élh@l%@% %}Z&l@ﬂ%ﬁﬁ@ﬂ%’@éﬁﬁ%ﬁﬁ 5{%% ﬁigg‘ﬁg%m%’he

pol ypr opyl emetthtitbesterdiyBihaph efitaliol] BeposidbyEloophidibe, Fladwatiyél rfphiohieil,
characteristics take charge_when placed in agueous  sol utions. The

PEO- PPO- PEOTaWamide, Gererclindiydprywea ddemubicin, dstamidpdraiprolide, hovamaisalshi c

center ul t [ I L cel ' ntially, 30
t end t?%v&%@%ﬁ?ﬁgﬁgﬁg&gg}a@#@s’w @ﬁ%@%&%ﬁe‘? %éé]?/vl ‘g%e(rgr{érgﬂt‘ %ﬁagéﬁi n groups to
form sol i ds Mégaptepuriis Methéttexatd, Bifdifjcis) Miblahy, Mitesanfone Raclitdel, . -

hydrophilic ends. Wien it is chilled, it _becones |liquid, but it harde_ns
when war med pemigsigtia RipelroaansPhieannygie Preduispnes ProcarhazippaStrapsesering damoxifen,

reacur oment WD o ERpS VRERM S At A BB ARG Sopt o

to skin) it Allonedtdse mpla})mmfe@mgsaa@ At&bfide{ aRphe Arlibye; WRRiRSIPi ned
with soy lecithin/lisopropyl palmtate) to facilitat ee&rloper I nunction and
adhesi o PlAmenplde1amierreSodiym; Vimdiprjose dbuliodderades eAnakineg; dorrplated easily

and thus it js.,used in _such rmac ical applications. 5 . .F1 has_a.
20 PO EO r ack Bt R R i PRI iR BHER A omBesordy Horp Uafipe
Pl uroni ¢ gelHydodiloAddi ERrbmlahst Bathepdifloley Buddddnides QD4rBtdTen; 20ichefofenl 27.
Thus, the provided conpositions can be admnistered in F127. Conpositions

for oral adrfintagoneit Chprofans| Clobetpsaldeepionatey Clohetasone Butypeias (domirass

Cloticasone Propionate; Cormethasone Acetate; Cortodoxone; Decanoate; Deflazacort;

[7]

25 Delatestryl; Depo-Testosterone; Desonide; Desoximetasone; Dexamethasone
Dipropionate; Diclofenac Potassium; Diclofenac Sodium; Diflorasone Diacetate;
Diflumidone Sodium; Diflunisal; Difluprednate; Diftalone; Dimethyl Sulfoxide;
Drocinonide; Endrysone; Enlimomab; Enolicam Sodium; Epirizole; Etodolac;
Etofenamate; Felbinac; Fenamole; Fenbufen; Fenclofenac; Fenclorac; Fendosal;

30 Fenpipalone; Fentiazac; Flazalone; Fluazacort; Flufenamic Acid; Flumizole;
Flunisolide Acetate; Flunixin; Flunixin Meglumine; Fluocortin Butyl; Fluorometholone
Acetate; Fluquazone; Flurbiprofen; Fluretofen; Fluticasone Propionate; Furaprofen;

Furobufen; Halcinonide; Halobetasol Propionate; Halopredone Acetate; Ibufenac;
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solutions in water or non-aqueous nedia, capsules, sachets, or tablets.

Thi ckeners, 10 flavorings, diluents, enulsifiers, dispersing aids or binders
may be desirable.. Some of the conpositions nay potentially be adm nistered
as a pharmaceutically acceptable acid- or base- addition salt, forned by
reaction with inorganic acids such as hydrochloric acid, hydrobromc acid,
per chl ori ¢ 1REpw@ien;; fouprofen Adumiymy bupraderRicgnols Jlomidap; Indermethaging

phosphori c j i ' S form g agi i id,

Pt op! oni ¢ 280efielRAB, AR, Sndiphtiep S HidbB: G0 o ugRiGhe BeBRIE ci o
mal oni ¢ aciMoxepacs Isvixicadsi Hetopfodtiti CoRkaiigble #drddbdHdes dthékich; D¥tdpeéiiiol On
w th an inorganic base such as sodi um hydroxi de, amoni um hydr oxi de,

pot assi um hsi@bepateieMeslodenampie Sedisay ddeelotanamic Avith-Meclgrisone Pibatyegte; and

aryl ani ne J |4 ut t hanql.amnes. Effective ages and. schedul es
for adn ni 3%’%%?‘%@%@‘%3‘4%%%?‘[‘}”&1y%%%@%giﬁg?%w%%ﬁﬁﬁgﬁ%%%%z and
meki ng suchvidgieasshsAVicBiRolone Wckfatd) B yHtkddisd1Bnd Sﬁlegfahate;T MomfRAALE;
ranges for the adm nistration of the conpositions are those |arge enough to
produce t heNelaunetene;¥andralone; Waproken; hNaprpnpn Sodiudi; sNapterolarNingdzoeet ed. The

d h d t . . t i d ffect h
anvanted- ordseian SRS OREfEen Prathiin Gxitirhas Qhtiione: (PReheeliigmt y.
the dosage @k{methdloheWPhihnlylife ﬁ?&ocﬁﬁrﬁ@{‘?’gﬂoﬁ% P?}?’é‘\klﬁﬁg EgérﬁhﬁﬁtPIQanBﬂ%one

di sease in the patient, rodte of admnis ot her drugs are
i ncl udéd i rSadiemr@ycerste; Rirfenidane; bRirolatamrPiresichm Cimpambtes Hitdxidam Oleeniaes .

The dosage gan he adjusted Qy.the individyal doctor. in_the event of any
count eri ndi@éﬁlpgﬁ%&gﬂe‘ﬁﬁzaﬁeqﬁ(‘tﬁlogﬁr gr,(’d&hﬂ%t%‘ﬁ boagarang; é’f@f’aéﬁlq’ IB¥¥O4 nore
dose adm ni Gfiad;| Ritsedidiley 1R<§rﬁ£zariﬂn§a1961e§§§§ﬁ1§£edi'&)/§a1s§sne9%guiglfﬁﬁuxﬁe found

inthe literature for appropriate ‘dosages for 30 given classe
phar maceut i Chloride;o SaclaznneT [Sermetagia; SfandzsakyeSudaxipahy Sidpeacts Suprofde

o ” aam ni STAmel: SAbBmE S iosiskh Tappieveas | Dtage LenidsciostERy 1 ool for

resear ¢d, tHgAShnPePididsn- I i . i e as 0.01
% W V. ?The 'g‘%lsége dan %%?%S?P%I\?v&gééweggg%%&i )8&5%%5%8251%1%3’ 23‘3‘29%&{3’5 2% W vV
in topical FlopmaapdlixbcortehPivahites. T@ngninf iTodmttity Sodiugh eTricloniden Mrdhintdstepf

t he conpositions by thensel ves or in conhination with other 5 conpounds nmay

be used i n 4IPS oARMEPIKES Jodia) oF aRtrhistaainis agentsee-& Kthapolamines (like

concentrate g}m’g@ i di £ Ol } : 1 sy . , upper
limts of t(ﬁgﬁ p ol\}%ﬂéﬁé&q{[‘)o %aéxbl{—@d§§wrlré§gzd%§uﬁ%@ﬂ€e ﬁz’leEkk?%v f\gﬂeg)?ﬁ\i/ﬁ%# gi ven
as an initiAlkybahins (Hed chlerpb@nirdminepdexchlogplshnirantine; brerhphemitatning, tripodidine),
Recommended upper.]imts of dosage for parenteral routes of adm. nistration
for exafpl Otk sntivhistamings likeastopugpleplopitading, fexelenzdingiBrgphsnaaming

i ntraspi nal WP 9 . eﬁggq n the severity of the
injury. Thig&%&gﬁg%sageﬁﬁ%ﬁ%@ﬁ%ﬁ{/&gg’ mljlpﬁa}lte?on, dependi ng for
exanpl e on how Thecpapysitpid miey b¢ admirdiaeied neslcallyt, brallyher pagetetglypFonot i ng
its action or acting in concert wth the pol ypeptide(s). For continuous

del i very of e%amplpthe Ferapositenssan biegdministgredesidrpsoporsally cinpsraniallyn

intravaginally, intraanally, subcutaneously, intradermally, intracardiac, intragastric,

25 intravenously, intramuscularly, by intraperitoneal injection, transdermally, intranasally, or
by inhalant. As used herein, “intracranial administration” means the direct delivery of
substances to the brain including, for example, intrathecal, intracisternal, intraventricular
or trans-sphenoidal delivery via catheter or needle.

Parenteral administration of the composition, if used, is generally characterized by

30  injection. Injectables can be prepared in conventional forms, either as liquid solutions or
suspensions, solid forms suitable for solution of suspension in liquid prior to injection, or

as emulsions. A more recently revised approach for parenteral administration involves use
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15 with an intravenous drip, upper limts of O dg /Kg body weight over tinme
courses determ ned by the doctor based on inprovenent in the condition can
be used I n another exanple, upper limts of concentration of the provided
nucleic acids delivered topically, for exanple, in skin wounds woul d be
5-10 gg/cn? of wound depending for exanple on. how the nucleic acid is

conbi ned W@ S&%quaéﬁéﬁﬁ%swﬂ@flﬁ%qaﬁ@syfﬁn gaeh hat veonstant desaga ivmabwasedt with
t he nucl ei cl gs j p t f i.ned by the
boct or baseCartr T it 4618 7280 RRlofls ResfborERBERRHlF} BTl
concentration ofAd ted hereti) ‘deslcdl ushfiasaladhisistighdnranessideligsdrlibe  or
exanpl e, intranuscul ar, intracerebral, intracardicardiac and intraspinal
woul d be 5GOmPesEgnHintythesrnse endnasaprssagesthrough eneienkgth ofidhe rarpfandetass ni ned

by the ct . Loprovement . 25. Al so discl osed.is t ;

o e- cort t ImPREE SFiRy BB RSP ol PO B P B R ey (0
surgery. ThersehgfivhoFith®iudéic biid R AeMBEPA ARSI sEADLIVT RcaBfodiisnstd in with
10-30 % pluronic gel or any such carrier that enables penetration of the
pepti de(s) inhaliitgan bpéhrengle thefnosatemesth Yiadelivery by adpufying of draplet 3- 6 hours

prior to surgery. This.pre-prqcedural . conditioni can i nprove the
subsequent rﬂ%illa%{‘ﬁﬁl ﬁ%@b‘%ﬁ%‘é %S%g?%?“\}l,ymﬁerf&m e rgRIzoT Yy Stemt Feagmatory
response. \agd) vidSah@hBon.emai n highly experinental tools that nonetheless
show consi derable potential in clinical applications. As such, caution is
war rant@d i n calthe exacoamodntex fectoatpositiona geyuirediwit s7afyofromi subject ectubyest,and
wi || depend, considerably on the type of vector used. 3 For exanpl e,
retrovifal UEEHEREOR freeCiesita: WhEREdEcsta) cqudition ebfhe sublect: B ferpEpaly
i ntercal atifgaildeR diftRdbOsing fdted) 'e‘gﬁr RINiL AR VBB RSl RS nfRfdeFcoded
proteins indefinitely. Typital dosages of retroviruses 1n an ani mal nodel
setting ar eadomintstretioramgktheflikel @hug, dt it @Ot podsihi¢ toospecifiyah exque amoint By every
contrast, adenovjrus nost efficiently target pqQst 5 m i}oti C

el |.s, bl%t
cells are cfifFOSYioB HAYRERAOEPPIGREiFFTROYN R Be dgtsratmed by onp @f ofdinary skill
eventugkly i £l : 4 -0l i subsequently .
di | ut e?% he l\k/l??%?ﬂt {‘Se%gfé’gﬁéﬁ%q[ﬁﬁﬁg’kﬂ%%’g%‘% ¢ %lgéﬂt @gﬁ%ﬁgﬁgs tﬁ?%gEcour se of
i nfecti on may beThsmbterialsanapboint solwtion ordebpensioy (fifr ekhmpleyingogidrated into
descri bed herein in c?_rtai n clinical_situations, for exanple in
|

anel i or at i HHPAEIEFRIIPOFAUPER 9T cll)- ahhsramathreiasseteinaanrierlmsedl pe ¥8s- 1011

Nt ect | . . . h

bose 1 angestaPuet TelBad ot IR TR ok Pl e b b IGESRRE

envi saged tuxelof this ethevlepy tatakget kpecifid pioteihs tost@idor Highe)(Seendt sig t he

devel opnment_of pharmaceutically acceptable fornmulation(s). Two topical

appl i CED] orBiosPRREN CheBost A b1 AII)0B28ENY; KdheBagpCraerreelizér J8hand t he
d | i fEgl ipf hlyl t

R g A S o s R T

regener at i o@hema8e9,q11 9930 Battelli] &t £.aCafek Tindghndh Iwiised 354equescyl 99b);up
to 3 applications per day  topically at_ a concentration of g&éto 5 %is

r ecommendedPighersd andiMeK enziadmmyneles; Beinws, $29:8¢0e(082) snd &Kodflen aeal.by a
Doct or . Forqu@ﬁS{l. ar&%&l“hfztzpéi-lbﬁ@f éi%l&féﬂ%lg% sughgi f‘%%ﬁﬂ?“ﬂdyqt er

i ntranuscularly, i'ntracerebra raspinalTy and
25  antibody conjugated liposomes (including lipid mediated drug targeting to colonic

carcinoma), receptor mediated targeting of DNA through cell specific ligands, lymphocyte
directed tumor targeting, and highly specific therapeutic retroviral targeting of murine
glioma cells in vivo. The following references are examples of the use of this technology
to target specific proteins to tumor tissue (Hughes et al., Cariéer Research, 49:6214-6220,
30  (1989); and Litzinger and Huang, Biochimica et Biophysica Acta, 1104:179-187, (1992)).
In general, receptors are involved in pathways of endocytosis, either constitutive or ligand
induced. These receptors cluster in clathrin-coated pits, enter the cell via clathrin-coated

vesicles, pass through an acidified endosome in which the receptors are sorted, and then
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20 increased frequency of up to 3 dosages of 1 %wv or v/v per day is
reconmended until significant inprovenent is determ ned by the Doctor.

Fol | owi ng admi nistration of a disclosed conposition, such as a pol ypeptide,
for pronoting wound healing, the efficacy of the therapeutic conposition

can be asse ' vard ous, ways |l _known.,tq t skilled practit.ioner. For
i nst ance, o%lzﬁ%frb%rd |t§§fr1?/ge§¥<ﬂrracﬁv1€ SoRmEHIOTE lanﬂff: ul }ﬁ’eqré‘f%ﬁféﬁr?(ﬁﬁgima

conposi t i onjyssstihesasTh iR@RAIEMidrdiFath@hsrdepredv i g finvtiofd, kLORS AlSedtn
pronoting wound healing in a subject by observing that the conposition can
reduce scar uptakegempyalipdarivrated ppicins, fcldarance of tagemueoltarlemopportunistisr angiey of

ti ssue regeperatig .or reduce inflammti.on i.n the subject follow ng.tissue
i ury. | ot RERsR i disERdon Bl EFRIaRR of Tt addlabeehlorneve Fetulition.

di scussed hgtAjytecepordbiRwhidys dRd o%te%t%%ﬁﬁlh@{éiéth@aymépggmgbﬂ%h@@amae, For

provi ded conpositions (e.g., polypeptides, nucleic ac r vecto
exanpl e, pr wcepodcencentraticay, tglerfupgadd tigand vatencyyemddgzandhencentratitre mat eri al s

are coated W th an A | ypepti de. n-limti 44 exanpl.es of materials
used to tredfol &ggﬁﬁqﬁaﬁﬁ m&%&'\f fe%?}’é?li‘%&gfeﬁi, endQeYiPYs fla%‘?%?mrsglﬁweer
grafts (e.g i exd g., bandage,
steri-stri p@rgﬁﬁu@gglg%%%ﬁl?ﬁ%?}gft @%ﬁo%ﬁ%&?@e@%%ﬁg. provi ded

pol ypepti de at aSasaldenimtiets axd thein dorgulfticamatdd R0fAbsdMn RéreingiomaThe Sadencan

then be dried and sealggai n a sterile container. The nmaterial can al so be

i mer sl i nad §urcdice of Bbarmrcy(bHhedged. AR Genmagg,Mack PrplisBingdenpay.; at

10- 200 AM ' : ' . . '

room t enper SPLP L b TP TR REL]h SphRprafh ol o pRE S Sy IRRERMIDRAIE

pol ypept i deid wsed égthetfedndealiorsto feadércthe orivudatiotEt@bhiel Exatiiplds ofale be seal ed

in a sterile container. The polypeptide can also be 10 incorporated into a-

cross- | i nkaBh@magentsgly-agqeptable caieninglidentaut 9s¢ Dot limtted tos salgioy RBIGEES  aci d)
PLGA) or i -Ccan J i }

reating  nooiHerpil8saalbhalsGe  ThpR Qv STNAPER O hGIBE B B

provi dad ar groa0atws 7 t@abdiit Jr0 gRirthe phiriées iMBluaE isadtsined\rél€asd ipssagffits aiich as
medi cal inplants coated with the provi ded_ pol ypepti de before

15
i mpl ant at i ofeiperneably Watricerat sali ephobicratmmarspiontiiaingitlhe anibedyphight

i i : J i ; ti | . 1 i nt .
sonr 1 soueTPiREsArE TR KB QLarBr SR BCRS, 8T ABAEISSo AL ikt At il O

ulti mately &taphapitng ttse pbRohd sislied B the AftehfcertathhRrridts Sa§Tbetih6refpréffible
pol ypeptides in or on the inplant can reduce or prevent this m sshaping.

Non- | i mi ti ngersuding uponofor ppsiansal the ppntaef sdinirastration andvonesniretine o€ sompeshen

i nmpl an@, 2?} erzllile.ise lants, testicular inplants, artificial eyes, facial
i npl ant’'s, art igfnél?“] ints, heart valve prostheses, vascul ar prostheses,

dental prost hesephafddcbaticadl Cagichesie knoth!td Btbse kRitled & HR art. CASRE nidat typialiye.
ear prosthesis, nose prosthesis, pacenmakers, cochlear inplants, and skin

subst i t ut es wWoaldybe st parrierst for admafistrationgd irugs tghaprasEncludingisphdions such

E:;ﬁ[ ingo;: gf ?%%&bﬁ&' Y%Ygrts gglﬂ}seh%%} gﬁﬁ#eg %glul{igrrlse :iltr})hiygio?ogrlrgatl r};])?ld "ﬂ];e c%rn(ljp%%}tiorﬁ cYa\IQ u r]d

be administered intramuscularly or subcutaneously. Other compounds will be

25 administered according to standard procedures used by those skilled in the art.

Pharmaceutical compositions may include carriers, thickeners, diluents, buffers,

preservatives, surface active agents and the like in addition to the molecule of choice.
Pharmaceutical compositions may also include one or more active ingredients such as
antimicrobial agents, antiinflammatory agents, anesthetics, and the like.

30 'T'ile pharmaceutical composition may be administered in a number of ways

depending on whether local or systemic treatment is desired, and on the area to be treated.

Administration may be topically (including ophthalmically, vaginally, rectally,
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a subject, conprising admnistering to the subject one or nore of the herein

provi ded conpositions (e.g., polypeptides, nucleic acids, or vectors) in a

pharmaceutically acceptable carrier. Further provided is a nethod of

treating a subject with tissue injury, conprising admnistering to the

subj ect one or nore of the herein provided conpositions 30 (e.g

pol ypept i desm“f‘mé#a@i}’b oxelivy by iehalaticmy eF E%reﬂtﬁraélYpfm&?fﬂz@élﬁhYclaﬁP‘pe@@é dppabl e

car .rl _er P I%Z‘B{B?IBOUS P[{ {1{0919&1 %%&JCS@%%JE&IO refer to an increase in -an
Ul

activity, response, ¢on I Sease i o ogi cal parameter. This
can include but | Prépatations mﬁp%ﬁedtéral Bninisvtatioh Wladdf stérile agedouy ot MonagassaRse,
condition, or disease. This al so 45 include, for exanple, a 10%

i ncrease in ﬁcpiétlam ’P‘%P@Slsmlii%gw%ﬁ@élﬁ%n@xﬁmiﬁs of moniaguenys salyenisanp aropylens
the nati e or vel . Thus 30,.

50, 70, S0, bEOl poBem ey inareb o ASeioib apfadit R oxsaps edereo
native or CO@ﬁdH)As etlh}ﬂ\(ﬁéée Rqidbus th#Rts inBfude iab@! QI@&thcVailtuH&ﬁrHohﬁd?ﬁt hod of
reducing the effects of a disease or condition. Treat can also refer to

a method of eewlsdnsgrishepensidas, liydlnding salive i tifferedinedias Sarsnteraincthidlen
itself rathet ust he,s .0ng,. The freat t can reduction
from native Fé\t‘/‘écfss B%gcggﬁo&ﬁe?rslqteﬁ] %trﬁsﬁémgﬁ?l%}%]tcéﬂ% Gtion of
the di seaselac@ﬁ&ﬂkmgeﬂs o?rﬁxE@%11§ y%@%ﬁfvem%sqhaﬁé’éﬁuﬁranﬁ%ﬁﬁ'lédtOn For

exanpl e, a disclosed 10 net for pronoting wound healing Isiconsidered to
be a trd#ét nemtplerdisheng rehachplwe fc@%ushem(smclm thosedrmsedon Ringer's ;lexttccsns}; anfl thdre

di sease in a_subject w.th the dIS se when _caonpared to_ natj | evel s in the
same subj ect iiBp. %Eﬁ%‘?rr"aﬁl"%v&ﬁ 63 M@l 0dRITE BRSNS BE S5AmBIE, 20, 30,
40, 50, 60, Z0ymAs 5 Ha ¢ andgl ween as
conpared to ngtl veO%rggcaoIg\t?r’c(ﬁmﬁ @}él aﬁsﬁ%gdﬁ%vggeélen SSElﬁcht ~includes,
but is not lim ted?otmulaannsrﬁirsoplmlaﬂhﬂmsﬁnmapmcludermﬁtamntspmmms,t@samsyd

any ot her orgagl smor_entity Sagt has nucl ei c acid. The sybj e%t Srray be a

vertebrat e d€8p POITAESF BF) LRS- TRPPOSEOHCS, SEFaM%rlr’élHIdSr?B PaWdESg "1 abbi t
dog, UORA. r &gﬁ

fish, eﬁor d o?l‘?‘;aen Pg%'?ldlﬂe or eg%ém&&ﬁrﬁgﬁﬁ e su jgg%lpg%ﬁgb%{ éps)“d Be
i nvert ebr at e likemii®y tspecciefsacadil desﬁﬁblﬁfTHHdlp@idse(d&:omposRﬂns osebd 8 :'uu “‘tered for
crustaceans). The tern does, not denote a partl cul ar age or sex, .Thus, adult

and newbor n S¥aBPKs insa migrofihen Pelynree{%:&eso!lagen), BaRosPRSTE, %Frfo%dﬁ%ns cxeam,
ded
T onse’ or *alBgFO st A SN LERSIE Rl S LA BB

I en I NC erinar
subj ect s. Th@oWd@ﬂloﬂl@ﬁbsﬁgta\hmdd@ad@.smnga SRAbbéads Sloe r%mamlﬁdaﬁncap@ub SUbj ect
followng tissue 25 injury. 'scar tissue" is neant the fjbrous
(fibrot iﬁ) c dnigelable.dntraeengus flmﬁ PRBWPrsVige, $ifigonedmplands, of apybip-eneivresehse in

any tissue of Eﬁal ody, caused by the overproduction of di sorgani zed
col | agen and BtReF connect i ve tissue proteins, which acts to patch the break

in the tissue. Scdn dneaspeet ﬂﬁ)prbﬁﬂb@pﬂaﬂﬂhb&ltﬁﬁll?lab@pm cerderikyipaloxmmss| e,
damaged heart muscle, or diseased areas of intepnal organs such as the

liver. Dense Poheranrg keferred e by Sigdradg moeginenies a@feﬁlﬁéw@mué@ﬁ@nwgth@ﬁ fogye
because Htig cl@a?%ér%o%e%%?sﬂlggeié‘lﬁ Qva?elo%%lox%ﬂ)%rsaér% Iﬂgﬁgﬁlﬂéne omde—polypropylene

25  oxide-polyethylene oxide (PEO-PPO-PEOQ) tri-block copolymers. The two p@lyethylene
oxide chains are hydrophilic but the polypropylene chain is hydrophob1c. | Thqg@
hydrophobic and hydrophilic characteristics take charge when placed in égueéus
solutions. The PEO-PPO-PEO chains take the form of small strands Whejfe‘th;:
hydrophobic centers would come together to form micelles. The micelle, sequentially,

30  tend to have gelling characteristics because they come together in groups to form solids
(gels) where water is just slightly present near the hydrophilic ends. When it is chilled, it
becomes liquid, but it hardens when warmed. This characteristic makes it useful in

pharmaceutical compounding because it can be drawn into a syringe for accurate dose
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structurally replaces destroyed tissue, it cannot performthe functions of
the mssing tissue. It is conposed of collagenous fibers, which will often
restrict normal elasticity in the tissue involved. Scar tissue nay
therefore imt the range of nuscle novenent or prevent 46 proper

circul ation vb‘ﬁ-ﬁi S

Aial scar n‘%lfassdsrh%h'eﬁtzw%ﬂ ﬁ%&flﬁf%ﬁ#l}@/ﬂ %to ngnge#eg?&g%ﬁe;w ﬁta%ﬁ?éé%oér@mol
the mai n ob#itickdneso a perfe@sbosisengn(especivdlyr aherf mlnwﬂmlsbywmﬂﬁﬁp@@yt 0

the central Li stem A reduction .in scar _tissug can be assessed by
the popul at P%ﬁ“ltﬂ?e de| %/ ciitatroneT IpiRetoR nd dhesien. &) l‘ﬂfémch:rlzg (Bl&hys widgly
reduction i fsil BedhusiGals &Htﬁ&?ea%\ﬁ?ag & ufis it 1%%9@1&9(10?5%51’?1%&?9&@3@ ta#)?)lﬁéaﬁoﬁé
neuronal to astrocytic ce uction in scar ssue ftormation can be

measur ed byFa23hapi EO:POEWD eaivestt 100f65s 10, whiicH by weight Bas DPESOCRRO fratisofe2: 1.
(W1l gus et aLF 2003). In addition histological assessments can be nmade

about the r& taebﬁ agraqueuFsolition 288 iymeallt sonainh20r3AMerd a7+ Tlausythe n
conpari son h&wﬁ'@édbr%lmﬁdsﬁﬁﬁg c?[#'ge L&h&?ﬁé&h?ﬂ?ﬁ% reducing fibrotic tissue
a Ssubje I'nto

formation i OW n I'Ssue “injury, the provided

conposi ti ons and Qeeigieitions & c&hmrﬁimsuaﬁdn imldde?%&vdétwé%ﬂes 38¢pRAkiBhesr

wi th pathol ogical increases in fibrotic tissue mation in a subject, such
as for ex aﬁ‘%ll@On%)lgd’?@tars@rsfloncaftllﬁﬁwugdWPsb}lQ$,§ﬁ¢1@tﬁms t&b&ﬁﬁ o§h1§kelm$,hna

eczemna,;,Si Nusi rosc Si h thrlt amat ory
bowel &Pseaﬁv‘grﬁ?ﬁ lz'ﬁeél?ssgfnélhséé?rg dslﬁ?:'f“ 'g%ﬁgf g rﬁeBSrIBgY g?‘?&ir H?stl c
fibrosis. A redugoh¥bfithe f:dn %ﬂlﬁstlhﬁsweﬁtﬁlmd é?ﬁnhﬁtéeéb!ﬂi fEirmacaRticatly
measured by clinical jud of a doctor assessing whether a regain in

normal st r aeqcptablesandfar ¢-cﬂdddfonasalj; foomed byswhandvlﬂrmorggaw dcidsssuchipp ect

h | t t t.

woul d_asses Bl mbGRRIE St AR BRRE B Adtn ard, RERYRRESSE sHRGHC"
reduction i AcidgdsifosPhoriGhci® hnd gakd 5@1d§mra@¢oﬁmc%eldf h@fié ast, beopbit dup.
Certain kinds of psoriasis, are characterized by a pi npl e-ish (pustul ar

psori adds) ee¢idbglynelic gad; ylta¢trcca3;ed pyo)via peidaratic acid, matonihaadswecinidasidioct or

ld det ther treatment. h lL.ted in the red f th
Syt o | AAFE St Bptael ARG OLBY BreelP A 4 BTSHCDoRt B bt SR 6

doctor j udgggadoRite, mbHREN hiy8rosddeNpStadivim HUAIRD hRd BRANR HABECERARS Yndilo-] N
an ani mal nodel of the human di sease, tissué fraghents of 25 bi oposies woul d
be prepar edd&ntilaﬂk)slguéamlatmhwgﬁndaubsttumdteﬂraaomm% be assessed by a
clinical patholo .and/or tr optholois to determne i
Ceductton n 11 b PaRAseR AR R s oS ey

functi op hageRphiHa2hp 1H$Hilﬁ&%ﬁnﬁfcm% sﬁasl?aeténﬁman&%rﬁ%thm BRURIIFRULE af! Sx@lebe
quantitatively assessed on such histol ogical preparations. The provided

met hod can desagemranges rfmaﬂhetadnmustratmhﬁrth@atmmsﬁpmstareﬁlosmmoeamcﬁ(ghttens| l e

strength foll owi ng tjssue jhjury.i ubj ect . nsile h" refers to
She amount - ptes TadeSeS elfbth Ynigh e Smblrts diswdprarc ookt Thodetasa.  The
tensile strenalilngf bl SERISEMBYLRGS aﬁ@@rg@%d@%ﬁfe@é sut as (mwafed ci?tﬁ_?:rg&noﬁ?

100% that of uninjured tTssue wth s after treatnent
provi ded i sanaphyldetid redctiéis, raad tlor lilkey Geresally, tecdmagewill parypeith thesagej ncl udi ng

|ncrea5|n tensile strength of eal e
25 g condition, sex an extent of tﬂe Hxsease in the patient, route of administration, or whether

other drugs are included in the regimen, and can be determined by one of skill in the art.
The dosage can be adjusted by the individual doctor in the event of any counterindications.
Dosage can vary, and can be administered in one or more dose administrations daily, for
one or several days. Guidance can be found in the literature for appropriate dosages for

30  given classes of pharmaceutical products. The range of dosage largely depends on the
application of the compositions herein, severity of condition, and its route of

administration.
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injury to approach or reach that of normal uninjured tissue, in a subject
conprising admnistering to the subject one or nore of the herein provided
conpositions (e.g., polypeptides, nucleic acids, or vectors) in a
pharmaceutically acceptable carrier. 5 The type of wounds that would be

inmportant with r o.tensile strenqgth/. extepsibility..wo i ncl ude
injuries to rruscrﬁ)? %gﬁ‘é}’f& £y apﬁ]]cﬁt&qﬁraégﬁg{qrgtg% o aeﬁeﬁ@?ls%ed&’jbgé’\%ﬁ“%%g
these str ucoripesitioOEarEbiiRl 8n dbst8 aB IV bsled1 PPk RO dhe GBBade RO BERSIGNRL | €
strength of articulating joints, bone, cartil age, tendons, or |iganents.

The provi déd03temivdnd passiblyias bighras 25y w/Y entopical siin segnd trehtnedits SigrndBeartiygher

degrees of ;s ssS. /strain, ch as the skin 10 _cover.in he,.el ba nee, or
foot - The ADCIE EineBlroBibiorahE ColBottShedy Grtrei B g Ombraonant o es | s
that exzessoygoihd ﬁlh;ﬂ Be ufed REPBLAIRAS 1ike Bsliel/Rit@thérdp Y bPBs aifBynoN-
extensibility of the healed joint area. This has serious cosnetic and
psychol ogi cecentsisldwpleriouncdiztiely folloparg dneacutsf tigshe inyeryt THes uppet lihis pf the
modul ate and |l.essen the. formati on of h scar, tissue |eadi.ng.to greater
mobi [ty ofPPPHEST BRWpeDUdes Ty SR P Gt B WOk ¥ AhEN b o P M dgls delivered
regener at i ogr ELlhAIMaRE:tY 1 i I Redd | ¥ jon" is
nmeant the re%ewal@ rg%tryoléwwh?tdgr% %gisog%cﬁnéxﬁé&?@feﬁgbgg >Y/m10t§ 6285%§g§ﬁ?1§/) part,

ti ssue, or parg¢rahmeteafof edmimjtuationdor essangple artramusbwlds, lintrgpersbeals. | n cont r ast

%, ST bt ST ST b L 5 P R G R |
o 20,7 Tl ST B8 g dSUEER GPRLSY s I LR e Ry o

r est or at i orhovothegolypeptde(s) istombatedrvaith other apehttjwemotiag its aotar edactiag imat i ve
or control |evels. Aﬁ‘ban exagiolss, in the case of a skin injury, tissue

r egener at | diPRCehIthAbePAPERidefBst oration of hair follicles, glandul ar
structures, blo Vi {I?SCH]].' i ,

ti ssue regener a??o ornC% ggﬁ&q%rsﬁgg}i g‘glqungiﬂ%%rﬁgﬁtg(eipgpptre s(%eg?% ieg%mg‘f?o neﬂt’}?{l)t%@ As
an exabpl e with b énteassowsidripk nppaninmipsfiehee bodyt weightoves tidiecairsesn can be
assessed by_ neasurenents of the volune of fibrous scar tissue to_nornal

r egener at edietgRiRedy Bedaptop baged oprpioraremss pihe cordilinn sag b uprd: farotBer
discrete [ eHeRRNE bR 1BhiGE WrRBntraiiahede SR0RRE WAL deRRSpically,
une of t I ue

=

normal i zed tot e wound area. In one aspect, tiss
regener at i ofor examplega skiiewoesdsuiéutdbe 5aidngehif of anuhdtemndofz B0 esiepleoal | s
to replace the damaged cells. As used herein, a "stemcell” is an

undi f f er ent }8Y 8 nuekg aqid i rprabised ihiother agentaPrRINQIg it actiog of petéigeinor
or gan, 2§r ' {ané&‘? %@H%é Bﬁ’éﬂe,t%%ie&& ?pig%{ufgcgpé%@%atfe(‘i’ ht £69 %eé{ég'%%éeg@h%d%ﬁﬂk

cell s, Adul one Frow stem ce nrenew i

di ff er ent i abectbobased bfl itnpoveaieat. I6 pecthéed dxafple @Fbeﬁlitﬁﬁ§ obéoricbgiritionssfeher
organ. The 48 primary roles of stemcells in a living organismare to

mai nt ai n anerovisisd npcleigacidsqislizered intarialy forapmple intpupesculy, igiragaretapl,

di f f alod > _ : ol | |
Stem col 1) At SartRnd iFRRR SRUIRESCH) At DBRRLCE, NEEE. R editnd
neural , heawbuldbe\®@termiedBistble ®detdribaseSorpimp@saéte, i n the case of a skin

injury, tissue 5 regeneration can involve the differentiation of stemcells
presengSin the epilvorbsqlesediinths mredcenditionpg of ag afeawiHsHe arevided pelypradsiey . | n

the case of px"i‘mq{) %L&e.bmf['ﬂ@éonéénﬁaﬂgn Bgﬂl%rf)%iﬁtebﬁﬂescﬁﬂ be 10-200 M mixed in with
10-30 % pluronic gel or any such carrier that enables penetration of the peptide(s) within
the site of interest for a period of at least 3-6 hours prior to surgery. This pre-procedural
conditioning can improve the subsequent healing response to surgery, including reduced
30  inflammatory response.
Viral vectors remain highly experimental tools that nonetheless show considerable
potential in clinical applications. As such, caution is warranted in calculation of expected

dosage regimes for viral vectors and will depend considerably on the type of vector used.
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involve the differentiation of stemcells into neurons. The provided nethod

can enhance stemcell differentiation following tissue injury in a subject.
Enhanced stemcell differentiation can be neasured by providing a clinically
accept abl e genetic or other 10 means of marki ng endogenous or engrafted stem
cells and determ ning the frequency of differentiation and incorporation of
mar ked stemcells |nto nornal tissuye structures. anot her exanpl e,

certain strHe¥ efaEple, reroysal ysstprsrigiact éwé@naﬁ@llwwhﬂs eanasecellsgdfiercatind f r om
endogenous sheidfaihh b e iyt o gén%ﬁiéeadd“éo%xum/%x HEon GPHNoRRLrAIBRE.

follicles nor to tissue Thnjury area erve as a qua

assessnent afdefinftelycEgpisilaivsaes of i&mﬂuﬁl&eer @inl At $inmode) eetnng\araﬁahéreéﬂg@dafc an
reducelnflarmatlgn in a subject. I'%éllnflam'natlon "infl|ammuat ory
response" ot %hﬁeﬁ%ﬁ&%épeﬁ wl. ntyagk afengyiess ragst Iefﬂﬁlﬁgﬂ}t fasgalpestt o

oo e a1 Gtk @Ref, iuf ks abe GRERUATLEEE hlof FRGREE R Th i 860 1 o
and an infl %@ﬁallyﬂﬂbtﬁﬁlrﬁ‘&itétﬁc@]@deﬁﬁl§ﬁ%ﬂ1¢érhﬁ’61§and ﬁfbh@qmﬁﬂy @flufethé PRabody’ s

reaction to i nvadi ngI i nfectious mcroorganisnms and results in an increase
in bl ood fl emisematRNAg ﬁ@@déhlsara@alent timeroonesgod infectidnemiy be gsqfnhfordhawteml
whi te bl ood eIIs @{elncr e.arriv

nonocyt es( of1 LMY BE the gombof ]f’ ﬂ e%cﬁ)gdgxp eﬁ‘ﬁgl %qrg\,%?hqlga é}tgegwn&p%a[r RSP

Anyt hi ng t hgieRbiatih 8t £ Smhfl njuRf h@ﬂiﬁ%ﬂ&ﬂodefﬁ@&%ﬁﬁaﬁcﬁlsﬁ'lds 410" 8fectious
inflammatory. Thus, in addition to reducing inflanmation in a 25 subject in

respond® t oumtw&uen] ofj adplgtqvmh@r@mmahéu usemmssctardn@oanmngm hbvertorsbasddsan be
used to treat sor rs associ ated w at hol ogi cal creases Ln levels of
o1 armat or §ata Jervet EpRRaaR oot ol hE purisased e uied ArFaualy ihbre.

at heroscl er Q&hﬁg(ﬂ %%Hdﬁﬁé ’ﬂi&éjdev@fobﬁ{én{ bEphdrpfabagaiY Elé’ce?ﬁl fo%ﬁfa%%ﬁ?%.si .

cut aneous and system c nhastocyt 0si s, psorl asi s, and I'tiple scle
Treatnent with t Ffevq)itopmahmphpatliqmerftA@’E composxhsms mma;% wivg Ionagpplﬁmac&tbly

exanpl e of heal.i erally, itc resu from hi.stam ne rel ease
by mast e IHoREotR) SRRhab 4% Dotisgelet pissacirion s ﬁggt{a%wora@rg}lam ation
and. “hi§t anh@ﬁ §¥e%§1§ sca allrf]%’%cr&&% &Ml % Ozkn?ﬂﬂjgl b s%ﬁ@re%fé i:ﬁﬁgnt o treat

condi ti ons |nv Vi ng |st ne rel ease, ut n mied to,
i tching, scHemwavendgn aslimigs] settmgtartmomasmil frequghcy cibwgto, 3 amdiceties perasy hma,

and eczema. _A.reduction in an can be d. by_a reductlon i.n
t he densi tyt%FcaﬁFr#P&HH%&l’Hﬁf}o%@ PP f@%él%&%ﬂ%@n ‘?%i ﬁﬁ%ﬁ?&f“@n HBRROYGRERE 15

astrocytes. egr%; 4 tdeBmifbd ed[pBEt%WF%tr'l faf BdiiinidthAol! fo eQXm jef €duction in

the density anmat ory types suc as, for exahple ut rophils,
mast cel | s, intesvephisly mtﬁaidusmuhﬂgyirmacenébmkdmacauhcardlac|anﬂ hmmspinaﬂy andn be
cal cul at ed by an in vivo mtgasurement of neutroph|I activity (Jones et _ al.
1994) . 2Pn adifreasshineguqnsy 9T pp ko3 doeagse A€y %M/ as v/ vora day igfeseramendedugil

neasur enent .of . hi, ﬁlﬁgpp{;%é Y?Jl&?ﬁ’ﬁmlec%?ltﬁ ]chtgpactl ve oxygen species can be

used as rreas erren eduction in“infTammati on. The | evel of

i nfl ammati on can Fellswilicadomndistration yf adisivsed cdyipositi@s kiclgas Dpolypepiriel fgpt i on
| evel s of certain genes by gRT-PCR for e.g. genes like, _Interferon-alpha,,
-beta and - GEARAN ngrwawd heatingsths efticaey of Higtherapeiriceongerition qeBdeassessed in

various ways well known to the skilled practitioner. For instance, one of ordinary skill in

25 the art will understand that a composition, such as a polypeptide, disclosed herein is
efficacious in promoting wound healing in a subject by observing that the composition can
-reduce scar tissue formation, reduce fibrotic tissue formation, improve tissue regeneration,
or reduce inflammation in the subject following tissue injury. Methods for measuring these
criteria are known in the art and discussed herein. _

30 ‘ Also provided are méterials comprising the herein provided compositions (e.g.,
polypeptides, nucleic acids, or vectors). For example, provided are materials used to treat

wounds, wherein the materials are coated with an ACT polypeptide. Non-limiting
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‘-4 -5, -6, -8, -12, -18, -23, -27, CD4, CD28, CD80, CD86, MHCI I, and i NCS.
Measurenment of pro-inflanmmtory cytokine levels in the tissues and or bodily
fluids of the 15 subject including plasna can neasure a reduction in
inflammation. It is noteworthy that a mechanism of ACT peptide action may
be by inhibition of.inflammatory cell mgrati.o nd/ or jnhibition of

or 01 nf | armBEBIRIESCHARPEHRS Uor Ot wewﬁ%&@@e@% HteghEpeturghtaples,
pro-i nfl amgt Shas T%ﬂgﬂﬁﬂgﬁf@?}ch as Interleukin (IL)-1, IL-6, IL-8 and tunor
necrosis factor fey ). 20 The provided nethod can inhibit proliferation of
a transforned ceFoér éxampls,ih¢ material Geg, bingage sRYyi-stBy, tutansstaplopgrafipédn bes
meant a neopl as ancer., or tunor. cell that divides and_reproduces
abnormal |y %ag?f{nﬁht@S Rt ebrelpiids at & reRceniraienrangwg frm J 000 Y o Theyn

(i.e., Bypeppleasi @cﬁﬁ #ifn Blfed ?ﬁd]ﬁcfaﬁrdr{ﬁq s?ﬁ'héc{n?cﬁfﬁlef. %’h{e%ﬁeﬁﬁ%ﬁtaisgrbei n the
growth and thus rmalignancy of the cancer. representative but non-limting
list of canmemersedat liqiié 103084 phiraiie gelca AfES edritgsinmgaotypeptideds] G200 p¥ used
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gl i obl astoma, 30 ovari an cancer, pancreatic cancer, prostate cancer, skin
cancer 10| i vEBicogried ntea cEassrikable hydipgaksystan, suelr e the paly(leetie-ke-ghynelis,

throat, | ary e WY GRIR SRR Eag B85 K Sbio EATRE BRI Filcaring

carci noma, € cancer, renal can

geni t our i nawyued (@Y., bapdhFe) BREYsEE ke, sEHIR MaaBaThes hedviasdaretoposifel neck

carcinoma, 50 |arge bowel cancer, hematopoietic cancers, testicular cancer,

col on and rbrdragelmeptide materiplost ati ¢ cancer, or pancreatic cancer. Thus, the
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Vari ous nousegeddul|wlveaver iresthesis wetwprodthesis, ppgemakers, @oehleahimpiiigs,and skin

speci 11c Mouse, ECEl o {0 SRERL i S HBSan BICHRARES culfi@ba REAMRbG ey 2dder

cancer,
A. Methods

25 Provided herein is a method of promoting wound healing following tissue injury in
a subject, comprising administering to the subject one or more of the herein provided
compositions (e.g., polypeptides, nucleic acids, or vectors) in a pharmaceutically

‘acceptable carrier. Further provided is a method of treating a subject with tissue injury,
comprising administering to the subject one or more of the herein provided compositions

30  (e.g., polypeptides, nucleic acids, or vectors) in a pharmaceutically acceptable carrier.

“Promote,” “promotion,” and “promoting” refer to an increase in an activity,
response, condition, disease, or other biological parameter. This can include but is not

limited to the initiation of the activity, response, condition, or disease. This may also
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Endorretrl al cancer, Gastrointestinal cancer, Genitourinary cancer, Head and
Neck cancer, Hematopoietic cancer, Kidney cancer, Lung cancer, Manmary

@ and cancer, Mel anonma, 20 Myel oma, Nervous System cancer, Oral cancer,
Ovari an cancer, Pancreatic cancer, Prostate cancer, Sarcoma, Skin cancer.

These nodel s.ar,e describ and used. The favorabl e effects of the
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t he process bsfa Khd0e30,d€! $0,66% 79, §0100, IQOéé,m:anMIaamuné?f reductingnbebyrenas t o

distant sites. Extr yasa tion d ﬁg to the process of cancer cell egression
fromthe vasCOPRAIFALO TRITHGPY 5P trp? §VBeration of cancer cells at the distant

site is pyof oundl yad ﬁﬁehl!ﬂﬂéiﬁd‘s cfel:tmiﬁélh&e%dbﬂﬁé’%ﬂnﬁﬁédﬂf aﬁ&a@yqﬂlﬁxﬁ@bhb&ﬁa
i nfl uences of stromal cells, the surrounding extracéllular matrix mlieu

(the so-call @musyopwaylt@s@rd@my oflser ohganaspapt enisity ithay has nucleiciaeidt ST lﬁ:rsdbj‘egtmays
provi ded by ultant vasc i zation of th i ng tunor t he
D ovi ded compaa Yo ERES Hpre SBeABEh ARarii b 2. Aopefaadite. srE dnit ASE e
cell in a SU@o%hoﬁéhuhﬁﬂ'ﬂ%ﬁdt@QcoW %ta?hi%a p{g ore(oderﬁ?ta"iﬁthaﬁ bﬁd'@r%rréﬁtﬂ@@} afff
said cell. Tunourigenesis is the resuft of" cell cl’'e 15  di sorganizati on,

| eadi ng t o arempicwag.r The adnjexﬂlclambaan preitchmtea niare spéépﬁrrallfylan agthiropddye.g.,

rocesse rrechanl S t hat cont cl rogressi.on and ch |
P s ool o gl e T (B doet Aol e B soxs DR iyt and
these event s n%%oﬁi Qmﬂ%ts %9%ﬁra%qgm%gewh&hema%ﬁmafeem%fmfeﬁ&é@{ow&wrgd

mechani snms and nol ecul'es "such as ce cycle genes and their products

inhibition i rApmnfaﬂ;ira’erscio misgbgtt afrﬂlqtemwﬁh anbsease eddibyrd20 ThiedermeVmtisndf such

cell cycle gen roducts for e. cyclins, cyclin dependent ki nases

(Cdks), Cdk %‘ﬁ%‘? r}&ngm( et%‘fﬁﬁr%i‘% el | ular factors (i.e. growth '

factors). Revol ut |rp&a15 % orhRRBh Y SOBTEK

software are avail abl erxylgteguanta#ly anglll&%ciua&%{le 'ﬁBhnYa@ﬂlSje ﬁig%{ssue
25 injury. By “scar tissue” is meant the fibrous (fibrotic) connective tissue that forms at the

site of injury or disease in any tissue of the body, caused by the overproduction of
disorganized collagen and other connective tissue proteins, which acts to patch the break
in the tissue. Scar tissue may replace injured skin and underlying muscle, damaged heart
muscle, or diseased areas of internal organs such as the liver. Dense and thick, 1t is usually

30  paler than the surrounding tissue because it is poorly supplied with blood, and although it
structurally replaces destroyed tissue, it cannot perform the functions of the missing tissue.
It is composed of collagenous fibers, which will often restrict normal elasticity in the

tissue involved. Scar tissue may therefore limit the range of muscle movement or prevent
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eval uate cell cycle processes and cellular growmh. S-phase fraction
measurenents, including ploidy values, using histograns and estimation of
i ndi ces such as the mtotic 25 index and tunour-doubling tinme indices,
provi de adequate information to the clinician to evaluate tunour

aggr essi venes erein, tiss i.njury c result om for ampl e,
aggcr ape, cutproPeJé:érFEﬁ?% O%aﬂglﬁd" heE@géﬁtWé){g‘ﬁgymE Qié’é‘icB{‘? Loy Ghigfems ﬁfléfgﬁl'
injury, bite tmu@%llo%ﬁgzﬁmjm}?% ki brifUdih Bmaﬁ&fﬂr@ﬂ &ﬂedﬂhb‘ﬁiﬁm HdYcI® B Ci g,

stab wound, bum wound, W hd” burn, sun chem cal 30 burn, surgical

wound, sur gi a&StOIatlDamﬁammbﬁmcmdfodblwmgﬂanmtbltbmeﬂmtnerrve]msystm A o¢dustibmg
cell, tissue .or or tin har maceu i.cal ect ar maceuti cal

si de-ef f ect, Béﬁarst%ﬁ‘ée ga“rabfcﬂsé 3 Yﬂ]etﬂq}’u atigy H@P‘? Ltyﬁ’ﬁf WptGB njupgdesiigafor
organ injdry, Gdh$eaageMIP68 P glifl-sar tiRaL @ﬁ?be esHAESI D aﬂﬂlfCF&dEécpﬂlt o FEffohqus
agent, devel opnental process, “maturational process ey cnel) genetic
abnormality, tdetsted)aypmmnﬂalA Bdalmomrajn deyr tlmmfasrmmurenbmh be maasureabbfarmple
scalplnjury, facial in W|n ur foot injury, ai jury flnger
injury, bone PRYFgTeRER Sca&?"@ qrﬁffi?r%ﬁb/scfféﬁﬁi‘ﬂe {Wilepset x%?

injury, eye iy ca‘strsQEsﬁ{e F]srﬂaﬂrb\é mEGéSéiJoﬁt ﬂx@lr&wmu?ﬁgf Bﬁ?c‘?urﬁi é(ﬁﬂ@ek@' Within
lung injury, air in ernia, anus , ear

retinal inj urhealalmseuemummpanamdmmﬁial uﬁsuar y, arminjury, | eg injury,
athletic injury, back _injury, birth injury, premature birth injury, toxic

bite, stithg, tendoh 444}tw0 rﬂi usHHEekbrotiptigsup formatipnrinjarfubept infelpwingfissae

cr i beer obr AF T AR Aitiasiint saf R ol st BERRR G el Bbfens L1

injury, for emdsbm@dlwlthfpamdlmgleal ihdregdepiint ﬁbroﬁaﬁ@suerﬁ)ﬁﬁmomai sxﬁ)jdfcesrs‘ach as for
di sorder, | acer at| on, neck injury, 10 self nutilation, shock, traumatic soft
ti ssue inj uryexagpl HASOEIIY CHanents and sysiamiq masipgyiosis pama, cegems, AINUEIERIoN

iy, 1 OaTRAL bAEHU Rk IR Wb NG AS et U e GO MR

trauma, nervous systeminjury, aging, ane PVE tract

injury, isfar ﬁlﬂmoﬁﬁryl ﬁiﬁbﬁﬁ Bhd cysitiBjfbiysis. 10 rdductia ﬁCﬁi&oﬁé tl@ié'fﬁﬂniﬁtﬁl in a subject
conposi tions The conpositions disclosed herein and the conpositions

necessary to ‘%?é‘rb‘i‘dﬂﬁﬁsﬂfﬁél bycilinegad suigment pbe doctanassessingdehaiberiregaip iInmprBY

it oss ot hor g b Frleeh 0% 8hlen g Alfor B il Bloct GRATRIR R BBIRR

can be nade. Ugkdighehit m%resta@lbm&qisonaﬁs 8 6dibewbaldmeédRe te ibjeeetd sk tpr oduced
usi ng enzyrratl c methods or any other known method. Such nmethods can range

f r om st andar ddeieEginapibethgr gv@sqhasrbemmr@@monw p#Hclegs@draiged fedslireenveraddiat i on

f b
ond Ed t Pn (R PR, FhfnindTomipi e iRiaRe g A i B0 e:
1989) Chapt er fsdbiasif) oft Buriél @pthfodeiti) hﬁpdﬁ%b@qﬁ,suéméaseg apPliSstodvotilae 25
cyanoet hyl phosphoram dite nethod usi en or Beckman System | Pl us

DNA synt hesi d@tpnmﬂ@wvhét@nﬁb@tmenbhl@l regﬁ@d mmeor pawngfihese symptorns. Inthe case
M| Bi h, B Mbdel . 380 t het
Usef ur for ol Hytisyp PhbiaaR b SBichb ot Sine Kot TR bRt Cie TRIORAS,

Rev. Bi ochem a@31aBR3ImdRR nbddd&Ay or in an animal model of the human disease, tissue fragments of

25 bioposies would be prepared and tissue histological structure would be assessed by a

clinical pathologist and/or trained histopathologist to determine if reduction in fibrosis and
restoration of normal tissue structure and function has occurred. The area of fibrosis to
normal tissue could also be quantitatively assessed on such histological preparations.
The provided method can restore normal tissue mechanical properties such as

30 tensile strength following tissue injury in a subject. “Tensile strength” refers to the amount

of stress or strain required to break the tissue or wound.
The tensile strength of treated wounds can be 60, 65, 70, 75, 80, 85, 90, 95, 100%

that of uninjured tissue within 3 months after treatment. Thus, provided is a method of
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(phosphotriester and phosphite-triester nmethods), and Narang et at, Methods
Enzyinol ., 30 65:610-620 (1980), (phosphotriester nmethod). Protein nucleic
acid nol ecul es can be made using known nethods such as those described by
Ni el sen et al., Biocon jug. Chem 5:3-7 (1994). 53 One nethod of producing
the di scl 0SRE:PRIGHRSR ndSRmi Y SopRficSERcht: 5o tdhsind | e
peptides or pol yﬁept | des toget Eelpeby ’E?S{ueflwgﬁrgﬁélg‘f’?@S]tl‘lé%:%%\ggghﬁ%?&
exanpl e, pepfunyds appropch yipeath thas ofmorntxd uningured dkdue, Biydubist cesiptisingg
currently avail abl e Ianr t.ory equi prrené using either Fnoc .

(9- f | uor enyPMHBITRSIPRRE (O4R8 SWRIFSE OBF CBEROTE Phihe hyraip prapdsd compasHIps (e-8heni st ry.
(Applied Bigsyst 1R ' é:gﬂ bl | rt can
readily appﬁeﬁaﬁ {é&é?ﬁgﬂa feéc %@gf’it"gge%?‘t%gf y e%qn%gut?:%p é‘g‘%’ ﬁ%@%gﬁﬁfﬁt he

di scl osgd pr ot ei he tfperofexanyds ehat eanldbe Bipurtas wibdeipecsioanthiledtehg cal
reactions. For _exanple, a peptide or pol y];ﬂ))eptide can be synthesized and not
cl eaved fr offtPRsibiibnwaeld;igclude i massulopkelefahgructyras ishesotadethoelsini de or

protein can : ' seguent | v .cl eaved fromthe resin

P e e RN S A0 B RS SRS SRS SIS AR Pt
ot her fragnenirticlrtinejdindebsieNeleiifkat, teAddme a6 i gigentd. TS PréviGed mbAGABBAS can
be covalently joined via a peptide bond at their carboxyl and amno termni,

respecti vel §iso txgproye ergilp senstih of gein underhagher degrees bf stess ftmainGau¢h @othy skin

t het} Pept i des; Us Cui H F Co. N. Y. 1992) ..
sodansh)” M SRS cifowt Bhec ok 8y et O 0t AsedeiloaphPrichiing of
Spri nger - Ve{diﬁghjﬂ@ies is¥¥at( Mebssive SeaftRig8h ThdsB GRIR RS 8l cdiiractibh Sndtoa- at | east

for material related to Eept i de synthesis). Alternatively, the peptide or
pol ypept i deextsndibidispeiitie hedlpd soint dres i Thasthdsi serious cosaetidesd psydwldgicadi n. Once

I sol ated, these independent peptides qr. pol.ypeptid may .be |ipk tg.form
et de of PR PR eTasrie LB Paticel S BE PO Enl e dun e dRmh i
20 For exangf gich@BatiBhd kalin@dd AM mSBiRR&ST tRE joiynt heti c peptide segnents
allow relatively short peptide fragnentsto be joined to produce |arger
pept i dé5f r agment dhe ppoliggsapeihdd san impiovk dispreaegénerdmmadbHew{n@tissherigmrylin et
al ., Biochem.sstry,  30:4151. (,1991 Al ternativel native chemcal . ligation
of ynt het | S5 Py CPEERRTRY p PR oG Herd eV IO JPoLGRLRN Ot DY i
peptides orpaakypapiisRs of ERABOMEE infFPbE 88 hoAHTBBHY g?o%e s cSRERLED
consists of a two step chem cal reaction (Dawson et al.” Synthesis of

Prot ei ns bscaNang, yss@hegemsaitidn igaviventheScsteration of 66 tikEae /% ¢rigdl)structiina,

first step i.s t.he.  chenosel ective reactian.of an _unprotect.ed synthetic

pept i de- -t hfﬂj@@?@%% HOSIRdREHEA copdibieBt Bs stplsRfrret OisHERas B5Weai ni ng an

am no- ber m Aalny Uity e STULsth1Bh \ean Be phitlaP 8B LG Hploted iftdninB 18! B HRUS, 55 cbhe

initial coval ent product. Wthout a cfg’ange I n t%e 30 reacCtion conditiaéns,

t hi s i nt er N0, & O0uHI84 gesboraiquy P anyg anmuntr @pestoratibn amwbéteeeh as compaed iton t o

forma native. peptide Pond1 at the Iig?ti.on site (Baggialini, Met al. (1992)

FEBS Lett. "3y .5_709@62,16 §r RSEBAmPlGen &F.C,aseaqf(m T e Usgiggeaggration

&12543&; c gf:%% ﬁgﬁq‘lvgtﬂlr)?/ %@;@é@ﬁf%iﬁoﬁw&ﬁmﬂm ffictdré8 tidotVesselfhadcR, lapam
" fat. In the case of a brain injury, tissue regeneration can involve maintenance or restoration

25 of neurons. As an example in the case of skin an improvement in tissue regeneration can
be assessed by measurements of the volume of fibrous scar tissue to normal regenerated
skin as a ratio. As another example, counts can be made of discrete regenerating structures
such as regenerating skin glands normalized to the volume of the wound area.

In one aspect, tissue regeneration involves the recruitment and differentiation of

30  stem cells to replace the damaged cells. As used herein, a “stem cell” is an undifferentiated
cell found among differentiated cells in a tissue or organ, or introduced from an external
source for e.g., Embryonic stem cells, Adult Bone Marrow stem cells, that can renew itself

and differentiate to yield the major specialized cell types of the tissue or organ. The
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(1994)). Alternatively, unprotected peptide segnents are chemcally Iinked
where the bond fornmed between the peptide segnents as a result of the
chem cal ligation is an unnatural 5 (non-peptide) bond (Schnol zer, Met al.
Sci ence, 256:221 (1992)). This techni que has been used to synthesize

anal ogs of protein,donains wel.ll .as |arge ampunts of relatively pure
proteins wi B{‘]l%flﬂ’l rl%leﬁ'iOgjlg’i)e&l 8%?8 13&1?{}?%91' T AP & Migh Jpe TRy .e?(lssl‘%dﬂni ques
in Protein wehawhéy ik thihd. ARAHENICE1 QiftsEntiNRY is Ricknt 1B profeds whdehy 892) ) -

Di scl osed are processes for ‘making the conpositions as well as the

i nt er nedi at Bespediglizaseatilg. o ctarh eelbmvguises the fisatureh of & spacinlized aell such agfa skin,
nmet hods that can, be, used for Ki ng, these conpaositions, such.as synthetic
Cheni cal - molRlits PEiTh B ELAE AN rorLoAR &7 SKRBRIEGY e ekt Sk &Y AU ot ood
that the nmetdyersatién BBkindgIVE RS GirRRchiaioh 6 f16h 1S plRSRIn thEQMPRThLIRdhA ©
specifically disclosed. D sclosed are nucleic acid nolecul es ‘produced by

t he processiabelps (Alongp dndRiahg, 2003 dlxecast of @ by iguny tiseicaegmiethtioncedi ng a
pol ypeptide. 15 discl.osed herein and a sequence control|jng the expression of
t he nucl ei c“’é’@i"&.tﬁ‘ﬁflg Gubgn 0?55‘35‘ I@O'WW&&E&WWH%HB?%Q%W’%%%
transformn g1k : ¥yl i 161 el i ds.

Di scl osed agtgﬁl;%gqg#-éﬁe ég%ﬁtgfglgglfé%é {S%B?%g?qggoﬁgjcegg%%y%g Sgérnggggs of
expressi ng differaftiatihe clebe hreaslirsd by pewiding belinically dscepBibdegartd onothenni mal s

pr oduc by the process of transfecting.a cell within the aninal with any
b *the HHuc! Breetsel B EeoseY ogicagaBsd s eperedls and SF@E‘PB%%Ithﬁrf@q&ﬁ‘M’d?fi
produced by gffﬁ@?rﬁfaﬂﬁﬁ%ﬁ%ﬂcc?ﬁcﬁgﬁ&ﬁgfﬂﬁﬁeés i dells tfﬁmo?mﬁf]@ﬁsﬁg LR RRYA ST the
nucl ei ¢ aci nol ecul es i scl’osed herel n, ereln e aninmal IS a nmammal .
Al so di scl ogestharexaaipleyebRaiprsodenss shyh adieaipfoticissarefknbwans be ¢édengratedcfedih

wi thin the aninmal any of the nucleic acid nolecul es disclosed herein, .
wher ei n t he SR0EFRPUS Stem gglis ollopang tissp pRIRLY. AsWucRifaupts ofbgir fallicles paapdized) so

di scl ety . e
of “the cel | & GRLERIRABEHER kSt 4 QBaRNE Ielim R B BibchBed REniRUTR. 27
wel | adg5ot hdifforaxitetionl s can be packaged together in any suitable

conbi nation as a kit useful for performng, or aiding in.the performance of,
the disclosed nmetih§®roviged methodcan reduce pelapmatioimisohamicst By anfapartient, ar e

desi gned and-‘n@lg]% B‘E gg WS Ec: |- QLot: i

exanpl e di scl ose g%r klséog]%? o?lﬂ l%g%rﬁr%? :ésﬁ’gilm&bdgglq%g@%%%a%ﬂ? ﬂg%ﬂ?‘?lgéggrﬁpersitgi ng
one or nor eighry, bfe@nypdnithtiaschatatirided byaeditss,onaruth ! swvedlingt, puing el loes 6f n
in a pharnmaceutically acceptable carrier. Such kits can _al so_include

gel s, . bandad&¥tioy profivsdasithgresult pEHiceasatblopd flow andmnapfux pf spsunsgellsrnd
55 Li qujrds, D ahl . . 1J.5:.8): N
Tnstrua] onse SRS EAMAT IR NTRacoblT, BiveRik oA ER%Reigps and
formul at i onrestili¢irkar Mcreaye is1bad fAlotlas aAlgeafdoiddodroB thefel&s o€ clpdinichle that draw
application and nethod of administration as determned by a doctor. 5 D.
Uses The di ddiigddepdeallsousingreasadofion of plasme, anddha ppivat abineneeytes (98 pBIRSYEBSeas

i ncl udi ng,

in the case of the brain) to clean up the debris. Anything that stimulates the inflammatory

response is said to be inflammatory. Thus, in addition to reducing inflammation in a

25 subject in response to tissue injury, the provided compositions and methods can also be
used to treat disorders associated with pathological increases in levels of inflammatory
cells, including, for example, asthma, eczema, sinusitis, atherosclerosis, rtheumatoid
arthritis, inflammatory bowel disease, cutaneous and systemic mastocytosis, psoriasis, and
multiple sclerosis. Treatment with the provided polypeptide can also reduce itching, for

30  example of ‘healing wounds. Generally, itching results from histamine release by mast

cells. The provided polypeptide can reduce mast cell de-granulation and histamine release.

Thus, the provided polypeptide can be used to treat conditions involving histamine release,
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but not limted to, |aboratory research tools. These fornul ati ons pl ay
regulatory roles in several cellular processes for e.g. Cell Proliferation,
Cell Mgration. These fornulations can be used in the laboratory in both in
vitro and mn vivo nodel systens for studying 10 various cellular processes,
cell cycler i havi.or, Qf..cel l s, Organs. or

i ssuos to t eIl Enodfhied BrRhRE: ot ORE TR T o0 s SE Ry R eves

t hensel ves osastlmma, aoldezérasi on wi th ot her conpounds or as part of a kit, such
as a kit for cell praoliferation assay. The kit may contain _the formnulations
ment i oned her ei n. ByredngipidnyaBammatign cawhemeagurechbyaredustion in therdsositidef Such

ki t ld jpelude | t] desi gned .to 15 facilitate th i nent .
Qner uses alRratiEph IR Wit A0 o8 9Pt RFeE PR B e Bhfigon BRRIonE
under st 08d binflaf@&idntahhR AEdsurddPle@sctidrRianie &erﬂs%ty'df_iﬂﬂzirﬁﬁa‘e%?j? aéiEfypkaj ury

Myocytes from neonatal rat hearts were grown until form ng a near-confl uent

20 nonol ayer suph as, for ssyepleunewiraphils.ghasicelds, bagophils, andanoizncytesr Atredustion iThe

cul tures were 5 subsequent!|y al to.culture for a further,.5 days culture
rect U conpr PUFTERIRRIAR aereal by il e ekt otfisugpphad iy Eohes &
Cont ai ni hg o ACT papt e e o Lot B o R urpment of
pept i ge conphisms'ﬁalqyglswpémeﬂsj@f_ m‘gd;tfveﬁoxofgmpmiesembnmsec]! arsmh:isutedmmms ST I 25
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f
this increase in Cx43 gégjunc.lon mation 1n response to peptide Is
shared A% a mbjbenindiding plasmapas measuressieductiod48 infibnidation TBisawidveortiyr that a
grown over 2-3 days until.forn ng .a near-cgonf] uent ngQl ayer on_a tissue
cul ture di shT%€ %}PHgAt(lér g%@ﬁ&é%aowr&yav@ ygmﬁ&lqm&pwﬁﬁ@vw%@m@ﬁnpre-
treated with,A¢1 fnhﬁﬁl@ﬂg@gﬁﬁ Nun} ; . £ 2 {
with a p200 ap| plétte t(?p. heﬁﬁscr atc %?“ﬁ’{“ﬁl{%&ﬁ‘mﬁ‘ﬁ?ﬁg%g&%ﬁé%% l?écz)jhv\%zg‘?%
repopul at e f pro-i4lahmmatery aytdkihdsesuch as ditedeuddin @l.)-d MIAG] I11-8padttinter (&sik63id D
NG 2) di ssol ved ii‘ &e culture nedia (Fig.2a, b) or in presence of two
control condfaqdn 1\#5 ig.2c-f). In the first control condition, the
"scrat chpi nj ured” S I 0 . | :
presenclgnof a non@%ﬁéﬁ%ﬁ%@%ﬁ%ﬁ@%bf as I%@I&?Bé%@%ﬂﬁ?ﬁ%@ﬂ\%ﬁf@ﬁe C'E he
cul ture nedi geafFigure 2pByeminsbdrinosd @il iStheg 4 kdopladm, cahcer) or thimer sat thatldivides
control condition, phosphate buffered 10 saline (PBS) was added tq_.the
cul ture medi an%mrQCﬁJ@es' amogmally with ymegntrelled groygh. sy E@e&am efd preﬁ@ﬁ%ﬂ% ein

the presenceqol fRlefhidtl) of sGid i fotined Wit tdsAlts FPNTRBEOYiT Re Bl ieRl R O

.

malignancy of the cancer. A representative but non-limiting list of cancers that the

25 disclosed compositions and methods can be used to treat is the following: glioma,
lymphoma, B cell lymphoma, T cell lymphoma, mycosis fungoides, Hodgkin’s Disease,
myeloid leukemia, bladder cancer, brain cancer, nervous system cancer, head and neck
cancer, squamous cell carcinoma of head and neck, kidney cancer, lung cancers such as
small cell lung cancer and non-small cell lung cancer, neuroblastoma, glioblastoma,

30 ovarian cancer, pancreatic cancer, prostate cancer, skin cancer, liver cancer, melanoma,
squamous cell carcinomas of the mouth, throat, larynx, and lung, colon cancer, cervical
cancer, cervical carcinoma, breast cancer, and epithelial cancer, renal cancer,

genitourinary cancer, pulmonary cancer, esophageal carcinoma, head and neck carcinoma,
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control peptide (Fig.2e, f). The "scratch injury” of ACT peptide-treated
cells remains relatively repopul ated after 24 hours (Fig.2a), with few
cells (large arrow) repopulating the area within the initial "scratch
injury” edges (i.e., within area marked by the small black 15 arrowheads).
By contrast, large bdwgelaanterOherafopbitiiocscks, febti@l2Candd; cd1eh S81 FueldShroerf
cells (large arrows) have repopul ated the area within the initial "scratch
i njury". ThePros@besanest grpagereahecanser. dihvh thepravidedonethed cambeuged to itrgat

' ti f f: d | | W i intg the " tch inj ) .
Fi gures (Fi oouRer £ AR TG S ingfe, rRaRPpr el con o oS 6L Gebbatmany
i nununol abel kitgetf cells in the "scatch injury” or at the injury 20 edge.
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in fi Fi.g. 2 f i, ght | lif ti | |
Cani t o 1 oveboteeafian et Enlief R o2 KECTMR it siimay wh eipvgtine or
proliferati oprphoded@ydridins {MBASHInERls HNA $Bhskse ﬁ%ﬁﬁﬁﬁ,w?&%?%ﬁn%?eh%@feafmdel :

25 Figure3a shows the injury edge of ACT peptide an on-act |
pept i de- t r eateitgencoptassioncpdteiahdontimgdine afd ardatysBofiibeinugleslhoorgadizer egldns

were | abel ed with fluorescen alJoidin to aid visualization. ACT
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with a p value of |less th 0..000001. -F344 cells are a transforned rat
epithelial c&f ahop B _eki‘ég’}e]@ W‘gtlrséa’c’%%é‘v\rrggﬁg)mi Ghenea- padoy {1, notlar|example, 1y
a cancer - caugj istt T84 i@l 98 4: [ |ysi ; ashi
et al., 1998';isl S@;ﬁ%ﬁ&%& al . 1 ﬁ%lo%f)sseséégé%ﬂ)'j? ggﬁ Sse%c}ng ut'S Irn nZ[?1 é}gtqélgﬁﬁﬁ?ﬁ a
cDNA  expr essndnupltastivedndicasof mitdsiatddateidnt prblifirdidon anttarsfarted celi ng
standarc{ protocols to generate cell lines that stably expressed an

ACT- peptiPde- BRBHEH- pol ynucl eoti de (SEQ | D NO 6) operably linked to a -
promot er - Sequence yrighs AEEDnlddURIEIE BN BRIoBLA 1 Fahder FeRAUMNUALEANL Gciic
operably linked to a pronoter sequence as a control. e polynucleoti de
encodi ng t he nAfike prydelsdor giesificeypeisictaftdrs. Fos esatnple, Blodderssinoer, Qbrvidut cARSET,
peptide could be assayed by standard G-P fl uorescence optics on_a_light

ni croscope. [Engometnig) canger, HitepmAkGeReen OsnitQrnapseansel foaf pngd Negk 63ueshc e

1 g
in WB-F344 c i : i: i.0 t oxy
e s A SR ATSICRE SR RSBy R LA B OBl T it ot
confl uer20 noiMyaymasSNedvoihSystEin fcadeer 0@tal chrices Owadiag chasees,RabdbreatiOpaticee]” and

all owed to repopulate for 24 hours. Simlar to the control cases of the N H
3T3 cel | s tr &a9sbele GRAGET-\RAKGUNB Skin eamsea diipseanedsls ais welbdascrbed axbusednfhe)
epithelial c i i | .Ghy Lniur

oD Loty ek B BB SRSl FEF BB B oSSR ARA L b,
ACT- pept i de- endisdi ingmpoif Yiuge hedelsdPorogxanihd thelskitk@dcdranust m@ded 08t B4 easily
sequence, there was inhibited, repopulation of the scratch injury (Fig.4d).
In  additionused fsdemensteations CangeescanNpe pudtratedeanplying dhe ¥enoerafionpdehede t hat

stably eypr e%%ov@ﬂlg humian cancerous tissues using the specific pathogen free, homo inbred mouse (a

nude mouse) (Yoo, 2004). The polypeptides, nucleic acids or vectors provided herein can
- be locally administered for e.g. bioengineered materials such as a hollow fiber membranes
(Orlandim and Margaria. 1983; Ming Chu et al., 1998) and microfibers, slow release
beads, hypodermic needles, indwelling catheters, which can be inserted locally into the
30  cancerous growth, or systemically administered to reach its target for e.g. intravenous
infusions, intramuscularly, intraperitoneal injection. This treatment can be administered by
itself or in combination with other therapeutic compounds for e.g. Chemotherapeutic

agents.
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ACT- pepti de- encodi ng- pol ynucl eoti de operably linked to a pronoter Exanple 2:
In vivo Wund Heal i ng Neonatal nouse pups were desensitized using

hypot hermia. A 4 mm|long 20 incisional skin injury was nade using a scal pel
t hrough the entire thickness of the skin (down to the |evel of the
underlying nuscle) in the dorsal md |ine between the shoul der blades. 30
gl of a sol uti on Bfe @ovitked matiood can(ikhibA thetgsthsic ofin abmifogned dellein arsnbject @y ol )
or dissolved ACI 1,.peptide %SEQ I D NO g) at a concentration of 60 gM was
then appli edS1He 1§ HCARY 1B ansrajssion o4 canser, peli feorg @n amiginalsite tasQnerodRarst
properties k¢l 4 § i I . : i 4N
m cel | es. thl#’tgg ?1%9?2% F{;,%}Zagbf%au?gk%ﬁgﬁtﬁ&gogﬁu/g’%ﬁ%&uqrg% E%itlaor%belgfregétgﬁdrtlgs
bel ow 15C, huah bporokeardoresing a baibs of enges. aFiustec(ndéCell Mitrstiombephes thy pedcess
pl uroni c. gel, pr.ababl aiegl(e?? in the controlled rel ease of peptide into the
tissue Zat tHeVFhERer ellsileavsihe primrpsjte of esewh pfign peretiFEpe thrbasemamt

br eak- down i = Id i t I LNg
et ve. concanrranoaRl B9 NI gRENae. MR Wbt heTiBthds

peri ods. Condficahced celPeHirp b tistevasolbficd) iahd deibuith [Nt Gitess UBRRHUSAIoNY 24
hours after the initial application. No further application of control and

ACT pept i de TefsH 18ithe prpcges ofigascersel egrestipn fiom Hhecwsenlatprs. Finsllyoprolifsratien of

hours it ca ACT peptd deqt reated i nj.ur Fi.g.5a) is

S on 11 cant 1 B fdn 4Rtank 8F EptoRERA IR ERL SRR eiob My ee
the wourd edggilabiktydlingReace IfstroRial cdIRahRihe Burrd@iBAE e clliRf niahiex AAR Ol
injury that received no ACT peﬁtl de (F1 g.5b). These differences in

i nf | ammat i or{thesgedaflpd gsaahg ahwgllian gheraxtailekilityt elenwoamnts ehd fastoragrovadgst byde and

b T e M e

snoot her andnéthsds cabankibH MGRAHIECLrat et ddtR11GA M uBjecPBPinhilftihg dfiaton
injury (Fig.5h). Note that inmages of the sane injury on the sanme aninmal are

shown at t hdi.e fetastatic migrasiopd phHisaid delt-i Twgnaunigehesas isrthe rdsuk of eelt exsle

A hetd zed,.adul ] h i i | i Si. | in dnjuri
mde byl 11 i tralion: 1shi0s dp B Bt RuRl R R B SeerBe PIMRE dor sal
md |ine bet séshﬁechllﬁisﬁﬁQHﬁt(niﬁh\%Bid@&P@c eﬁ%rﬁgre@ﬁon :ﬁhd cl&kpbRY Revdr¥at t he

injury was denmarcated by an 8 e circular te ate cut in a plastic
sheet. 100 [thigiugh theonterinabotio Pha@snpd daregrilgedlomasityathesegvents athdughly

trol di d 1 ti SEQ I D 2). at t i f 100
Mvas Chen_ SEBTTER! 145 (ABE EXERERORG O TR Ro R b OREHep Rt el
CONt i 1l NOORlyHAEnc Rl el FAREA0VBISiih HOHESorB Bhgsain L b kasurcd by

application. "No éurther applications of 15 control and ACT peptide
cont ai idthg d¢be lanelsefivacteca ¢ysle géves sed produets gbr € gt ¢ywhins, Hyelim\@dpendent kinases

e | oss 1 nitkaknCrR mihes GRTband ksl astors e Srainpbiob REHETHE

control inj L{E&h:ﬁ(i\.ﬁgs “?ﬁ§q£§é?g¥‘ﬁgﬂ A andRERInkIEiaf EdfBviR ’a(rjéjavaﬁlabllégtlo quﬁarﬁif?ran& he

14 day tine course. |ndeed, ntrol I njury at 14 days sti shows a

partial scatevahadieomliaygletpratesaeseind deialar gyvah. Siphasafrastionuasasieonts, et e. 20
(ZZI ﬁogjr )s Sk1|nc u fn%% (I)igssr Vg{ueg,huesinegrﬁilstrogra\ﬁ%uarr]l ess{i;[n%tigrl? of int clég rs]u(]§11r &5 the ol 0’(1%]c the
25 index and tumour-doubling time indices, provide adequate information to the clinician to
evaluate tumour aggressiveness.

As used herein, tissue injury can result from, for example, a scrape, cut, laceration
wound, crush wound, compression wound, stretch injury, bite wound, graze, bullet wound,
explosion injury, body piercing, stab wound, burn wound, wind burn, sun burn, chemical

30 burn, surgical wound, surgical intervention, medical intervention, host rejection following
cell, tissue or organ grafting, pharmaceutical effect, pharmaceutical side-effect, bed sore,
radiation injury, cosmetic skin wound, internal organ injury, disease process (e.g., asthina,

cancer), infection, infectious agent, developmental process, maturational process (e.g.,
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foll owi ng the excisional injury. These skin sanples were fixed in 2%

par af or mal dehyde, paraffin-enbedded, sectioned and Henotoxylin and Eosin
(H&E) histochem cally stained using standard protocols. Figures 7a and 7b
show | ow magni fication survey views of 25 cross-sections from near the
center of thenepgerktiofabAGimaiiptdedelopnintad sbopalifye aheicbonmentalrtoxis, allergen,
respectively. The wound edge (.nmar.ked by the small| _arrqws),. bounded, by skin
of  nor nal rﬁcglpdwgﬁgfrlaldﬁb%&ﬂawcfa% RoRIEBdAC IR {IRSTABREY, bang iRBR; sex

rectangle is o] s i iLn. Fiaur . )
wound edge. er%éﬁﬁ&gy’oj?b glgiué]f"i]pﬁsi}‘ ?%gtﬁ 0 té&m ﬂvlvﬂj%i%xz?ﬂgﬂgIcélc?faiilg@{}g’n%ﬁ%ﬁ%{@ggﬂ
over the | efadipusedssueunpirgdges injunyEhigws e i), kadial bnariajus), ilesyear &tjuhi, gher

magni fication i q,Fj gure 7c. and_7d for ACT peptide and control .treated
tissues, r esi5EBRIPYLY; skiofinjusy.cbdemina igjurye g apjury; jee npyrEsiiblede mjymyghack

fibrous nateri f -basal _..par f. FNLUry: o or
tovard the visints iR ENE BledBfifleiteh B RICORE B LR inhitF Y it
serves as a lsabshjued, deh®valeghjaty, vasafiar:9stemfih m%ﬂ,&i‘aﬁﬁ]}i €y, hatc Epstéhie
injury surface (Ejlug%r eet al ., J?ng?). Iarft g? estli%g , thgé Ard rr?g?lfi_%r%us

[ | e all f
substrat e hasiWhecrappeapiabisawna, sbsloeptioncesopkassalpayforatran ﬁshl?a.- meil gGHEY; ol

injury (Fig. . i h -peptide.treat i nj,ur Fig.c). A so,.there
is a consi detzog%gélgg@%v%c alﬁg‘nﬁgéfs Q%OE a‘f(ﬂlflfumetag%eségﬁo de&ﬁ&%&?‘%‘."d" t“ﬁ‘g‘ %“i“ﬂ?'bus
substratg i nseifauitefioR&RbEIE @rabniakie 8bR HsdueSHjuey, spitiabcdid ifjRRY, isﬁﬁiﬁﬁinjlﬂz,(dﬁrﬁn] f)
and (Fig.7e) where regions of histological section within the blac

rectangl es sHeln tensdopmyyryz digament yfury, ceetilage ) we's hocadis/mjyrysteetninivay, travgisr
magni fi cation. The itnfl.armator. cells st dgi tpe g_l itqned f.i brous .sybst.rat e
ncl ude mast SrEP s BB dite aRgind sk gReestih Be iy dnRictor SBpTiS

occur at mucihjurki gher density in the control injury than in the ACT peptide
treated injury. 10 At the end of the 14 day period, skin biopsies of the
entire excisional injury were taken and histol ogical sections fromthese

skin sappl es re E histochem cally..stained. Figures 8a and Sb show | ow
magni f i tioﬁmf’@‘é’k‘ésgf “bgﬁtﬁr%’égpé&‘ﬂsons from near the center of the
injury of ACT pepthéleopskihsnt difiloscd heRME bnd/ leYompasitiRy Nete8shae to peFRiriietie DY
the small arrows), bounded by skin of normal histol ogi cal appearance, can be

15 seen in béistlossigpethods ¢sndrskmadevsangyiny insthotl koewndo érose loé skitbag dee artifor that
Figures sa and..8b. near  the center -of ch.injury. .JThe histol ogical ‘
structures \/\P"Erﬂfﬁaﬁ?égeéltf)ﬁﬁomgg? ‘Q‘flgssg Oiﬁeéwésr‘?oéﬁﬁmﬁﬁilﬂhﬁ“&ﬁ%r magni fication in
Figures Sc and 8dpboéxahiife, Ad pRERIdIdRICRIGa GO ah Ve thAESHSSs stah@ePESdnhival ¥ 1t
is evident that tissue within the ACT peptide treated injury |ocus has

consi deRfbl ysynthasisooethbdscortgan batprodeced usimgearymaiid method$ ot aey ¢IaT knovat ed

d, th i 0} i I f ithelial.cells.i j.cati t hat
NN R NN RN ME S TR
epi t hel i um i §,A@8otuRlfrdoBleat is\bﬁhi}bln}(!é%e“fof‘@ﬁﬁnﬂlg,%a‘ﬁ%}bgk Pl WSl ¥REPSIonfiig- Y SO) -

Unusual Iy, regenerating hair follicles can already be seen differentiating
de novo fr ohubdrerarg ddmsal, 2nd Keitmew((Edd Shehg Hartoo\Labbratpry Predse@blddSprmjgur y

(Fig.8c, small .arr ) conmparison, re-epithelization of the |njury
surface is i Hel TR R eRE é 9380 bty SPtsgeueBads, for iRl _}Dy licles
in the egithelijamngi ?ﬁd%sh&aﬂﬁa@é miefod¥ingBENRaEM bhBedighA $Reem pidsIRitaum of
the ACT peptide tréated injured skin, considerable restoration of normal
synthesizer (for example, Model 8700 automated synthesizer of Milligen-Biosearch,
Burlington, MA or ABI Model 380B). Synthetic methods useful for making
oligonucleotides are also described by Ikuta ez al., Ann. Rev. Biochem. 53:323-356 (1984),
(phosphotriester and phosphite-triester methods), and Narang et al., Methods Enzymol.,
30 65:610-620 (1980), (phosphotriester method). Protein nucleic acid molecules can be made
using known methods such as those described by Nielsen et al., Bioconjug. Chem. 5:3-7

(1994).
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structural conplexity is seen, with glandular structures, fibrous and
connective tissues, vascular tissues, nuscle and fat cells all in evidence
(Fig.8a, c). As with the hair follicles, this tissue conplexity was
regenerated by differentiation of stemcells. By contrast, in the 30 control

o’ 't brous. scar <Bto 2 GRc g gRelsafpivatidgs %ﬁh{lé’sr gkar}&s%@eg 0 19
structure n%kﬁﬁrbtdr%r@bﬁgudéﬁ or EMI)?%E&S%dééﬁhé}tﬁyﬁhﬁteﬁpé}{erﬁlk 2 ﬁges Fo

Anest heti zed adult mce excl sl ona woun
made by fi néampkgpqﬂldes of pelypeptisies Pdtrebﬂelmdrmaaiw Q)Um]pns[z)edbmnig cuiﬁhntljaavmtbbte es

of theanU|es wer e rcated W de_ ci cular e c |na
pl astic shei orgceryegﬁuipra prtRsyg qa@%ﬁnog{%o%wm 063’636{’ Igg}ﬁraﬁ?ﬁ ei t her
no (control ) P

"o O MR IR R IR KR Opesile,
at concent r i thenst cﬂnréﬁlﬁlwpmecmatelﬂm aqx&phd@dr palypdpeide @snespondmig to mhair i es.

Control or ACT, peptide-caontaining gels Were appl i ed subsequently 24 hours
after the |HISPIQ§P‘§) BIEINS, 407 erammle, cap besynt ﬁpﬁp«f by stepdrsd shemisat yeastionsg FacT

tide-
Do, CoERl3pAalac 01 TR0 Pl LA RA A IBELILAN A i bfilibe
(Fi g.9m p), reshalwheikabtherdtherfragnienpepa peptidd digirotexednsheyathesizbdith@s cl osed
faster, were less inflanmed in appearance, healed faster and scarred |ess

than tHO® costbssauelyiglgavied ffom tedresiadthers Bx@rp@%@g pemim] grom whichier the 240

chow modest HePABRERK op RS riboBER: R PebifoPeqtahiac Ry rasBBRT TS s

Note that tHeghRER o beGokcatly jditedvna p@ﬁnd@boncsat&my\@arabxﬁmddhﬁﬁ@feemm -
time points during the healing time course The area of open wound

measur ed duf ¢Sﬂ?gcﬁ\r€éy,tt0 herme & Qf@@lnugli ﬁwnﬂ thereefe (Grrot Grd( 1932) Sylﬁh%trmmdes

oo, Thase M RIPORGE W BrhBaR b CBned L Plonb BRRRY A RREH 08, ()

di vi ded sby) Prhb@l@svcﬁff%ﬂﬁdélsgﬁmﬁﬁ@%ﬁﬁ@e -Verlh @ ek, qur(%ldhrus HEﬂeﬁﬁmEproraﬁe(gb en

time point, nulti Iledgy 20 to give a % of unclosed wound rel atlveto
t he contr ol refetencaehlepitdor l@dteaghmlﬁ@ tq mtldﬂsymhmaswmltmwl}t &t peptide 95 ed
to statlstlcal ect L the tine

| h f .
ACT 10 acT PObRERBE SiadoRaadhuly oA b B SRRy S bt o Balied. Beee
closure rat %Jp@hﬁ%&ﬁl&%@rﬁb@ggﬂlmde@lmﬁ e 1If1QA%0 622 h PERMd s PALnEad tHedsdfl t S

with significant p values A 1 an ACT3quant|f|aIy gave the nobst
pronounced eramnplaop@tdetapndmatwmeeacmnsr ol. A nore nodest, although

tent, | t b. f th 4 tid th
AR LVTRR T s e R BT R S N LB T
A mdline 'rélﬁh%l?@hé{m@? %W&%@néd%@to%@]'oﬁleﬁ% andléx@@r Op%g‘dhé frafnehi8! eo'(tjam ¢

drill was sighted osterior to the bre s were dril
with a 1 numpobpleptidesair wihdle pedeih demahsy Abmal8asend. ethd., Bigdhenastdy, BOf45df t he

e Al N U TN W ¢ e e
Paxinos and sYggQehilylcd@btruct IRge B@;Ltk&é‘é’ofr bB%eﬁﬁc{Qéfﬂ%i‘ﬁ shéffYbepfde frﬁgﬁﬁéﬁ@d in

t he hol e
25  This method consists of a two step chemical reaction (Dawson et al. Synthesis of Proteins

by Native Chemical Ligation. Science, 266:776-779 (1994)). The first step is the
chemoselective reaction of an unprotected synthetic peptide--thioester with another
unprotected peptide segment containing an amino-terminal Cys residue to give a
thioester-linked intermediate as the initial covalent product. Without a change in the

30  reaction conditions, this intermediate undergoes spontaneous, rapid intramolecular
reaction to form a native peptide bond at the ligation site (Baggiolini M et al. (1992) FEBS
Lett. 307:97-101; Clark-Lewis I et al., J.Biol.Chem., 269:16075 (1994), Clark-Lewis 1 et
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and external skin sutures were placed to cover the stab. The ACT peptide was
di ssolved at 61 100 gM concentration in a 2 % coll agen vehicle solution
contained within the HFM  Studi es of isolated HFMs indicated that these

bi oengi neered constructs were capable of slow release of detectable |evels
of ACT peptide (as assayed by biotin-streptavidin reaction) in aqueous

sol uti ons f cdl., Besdhentsstof, 3813128 4592917; RayathnRedk tet Wk, Bistlianitiro38H63389soci at ed
with infl a%&eégg‘?and subsequently with glial scar formation follows a well
characteriz course after brain injury in rodent nodels (Norenberg,

1994; Fawcett an I I WP | t
brai n peaks aft erﬂgé\?\iggie,ly’]‘?%géétte ﬁ{egg B\%\%& ?dr? %%%1 Esﬂl&gfa g\%%?ﬁ%%hglﬁ@&gﬁ ﬂgbr%gg{sep%é)étas
of brain ti sfusedbetplee tHeypeptdbseghians Aya reshlt bf theehemial BBstton0k afl undhtufdar
tissue, the density of GFAP-positive astrocytes decreases. 10 Figures | o

and 10c 3hovinPerRepiids ibene sdetaelacnMesy al, Seigacer 256221 i(b?R2)bf This sechnigus hae

(cortex) sur I Lapl filled with ACT ptide plus \vehicle gel
o “cont For U RSGTR TebPE b, of mrplfin M flgt S5 pRE R e Prod st SE ek

f ol | owi ng brir@preias wathi fan bidlbgiealactivity [ igOMilteh RC &SH1E Tefilqules §& Protdin

hi gh density of inmmunol abel ed G-FAP-positive astrocytes is observed near the

site of inj urlenigis &Y. Ayadenuc Hegds, Naw ekt 56267 1(68¥)kel | s 15 appears to

di m ni sh slightly.dist f the injury. trast; | ity:
o " GrAb- postti vePSeRs Bt praRolesS Sy ebinkite s sl iy it 1 e e
pept i dejd Fi gehdifPlo theRERMMsitiohE TRMBlafe HYarldiy BT RRfHOHS MRt 68l bSuRdFoPRaking

dissimlar to those seen'in normal uninjured brain tissue. The regi ons of
ti ssue wi t hitheselmonyivsitons curhngbpshétic dhegucad methads aad dtan@ardanaestiavirioligy

2L PR R ot IS T PR e
astrocytes adnRitionslae élgﬁgﬁilcgyﬁ{sglbécd. bfscRE&L ﬁje%g(l;ll%ﬂdri]&(;fv{/l()?ég\?v&s SR BHN

in the control " injury ( Figures 11 a and

magni f i cat i othe pmoesscommpusnglinkingtin amsperativer wiayna ntuiclswleeid emmotlimg)a palypeptiddi ng
HFM i npl ant s _.(i.nmpl.ant .or injury border j.s shown by arrqws 25 filled wih
cont rof 1501 1 dieiditreih angalscqikngs pontalizg Taerbisaser a6 o helepori Bgeped |
(Fig. I la) I ' ' o 4 1R [

i sate (F 0. 2 PRttt b RS b AR RASE IR LKy Oint RicERILiGied
astrocyt es amcldioacidenBidcjosed atdeany ofitherdinclbsddel epti dereprodusedadryethe preesseel near
the site of injury caused by the HFM The  depsity of these cells agppears to
di ni ni sh andesm%%sg@sa@ymf&%ﬁerﬁmﬁqlﬁ@dmpﬁhelcraésdaeﬁlﬁ@ew. areemsgﬂlwﬁﬁp%ﬁét Y a
much | ower d i o it . Lo i r

i mmunol abel é@gﬁg%(%égsggsﬂ%@ %c?%g gravdgg%l?}g%‘( Fl{réac%ﬁﬂfuglséﬂmg#&g{;& |n21? a Jc?%mt%#guﬁEM
filled @0th dis€ldsqadpirdide Digdtogdhrainimblspradead biyrthé-p@eesssofitransfeatiag & célb
proximal to the HFMs are shqwn at high nmagnification _views of in Fi guref_l

I c and | | d, Wibidbe appalpny af thenuclgc apd mpjequissidisslosed deran, (hegein thegnigpal is
striking inc 11N A i . - i {4 duced
density of l\éﬁ@%%ésli tj}l\g}gd%gll@?%&nés{re%ﬂnﬁggﬁogg%%%}ynglgﬁ%&? %X?A\ 18%%%{1? gecretﬁr eat ed

ti ssueseen (Wwithinlthe hninfal aayplf eianicidiy a¢id itoleécnldsslistbssetd heckim edieréih ¢hdnbinmal

cont ai ni ng ACT . . . ) )
1S mouse, rat, rabbit, cow, sheep, pig, or primate. Also disclose are animals produced by

25 the process of adding to the animal any of the cells disclosed herein.

C. Kits
The materials described above as well as other materials can be packaged together

in any suitable combination as a kit useful for performing, or aiding in the performance of,
the disclosed method. It is useful if the kit components in a given kit are designed and

30  adapted for use together in the disclosed method. For example disclosed are kits for
promoting wound healing, the kit comprising one or more of the polypeptides, nucleic
acids or vectors provided herein in a pharmaceutically acceptable carrier. Such kits can

also include gels, bandages, Millipore tapes, Medicated Q-tips, Sprays, Drops, Syrups,
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peptide, with NeuN positive neurons predom nating over astrocytes (Fig.l
lc). 5 Interestingly, the high magnification view shown in Figure 11d
reveal s a high frequency of neurons in the process of fission relative to
the control (Fig.1l1lc). This suggests that the high density of neurons
associ at ed pqhlisADEpBeMId fiBed HEFIUTRES. THRXit2 8150/ AN BRART RNk f {)ﬁﬂ%er use
neurons. ACT peptide can also increase neuronal density In part By ispar' ng
neurons f ram saéty inferndtidnod] thepraglubt @i forrniatioy.. THeOkibsxaaptentdin dbsggt nent  of
Acute Spinal .Cord Injury Subjects with acute spinal_ cord injuries represent
a seriousl y“lﬁ(?réi}ﬂt@ﬂﬁ’]f‘?‘e@ %fgﬁap?@‘raﬂomww administration 8§ dejeemined B¥dver y
of functionggag have a mgjor influence on their subsequent independence. In
one exanpl e, a subject with acute spinal cord injury receives a bolus

i nfusi ofi ofDaWed2%to 0.1 % solution of ACT peptide (e.g., SEQ ID NO 1)

over 15 15 mn within 8 h directldz into the site of acute spinal cord
injury, foll oweshadis¢ipsed metbpdhandepmposititms srerppriicableda numsrugerass egludiog,

peptide for t S, xa ti.de is
Gsed o coatapLE RS asotaty ABeutohIobis. theBORIMBIRRSIRY Gro dibrlBRifS (he
site of acuwevesbtélnllargRoeckssd fof ¥.g0Cell Peslifera6i08] Ol Migrdbion STIRdsk @hsulsasisgned
to pronote neural reconnection across the zone of acute spinal cord |esion.

| npr ovenentcanrbepsed imtheilehoratosy kil Fevitigyand idiovvemodel systearsfat studying. | 6,
12, 26 d 52. k fol | i t t t.b | i | t t est
12 ST STl B SR AT, RSO

sensi ti Vi t yortiduésas Qe E¥mPousRNSA IR Torrhaibhs ot be@upplied B4 ihemsaiveessiment  of
wound cl osure, tissue regeneration, and tensile strength of excisional skin
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time points up to 90 days following the initial insult. Relative to control
wounds 15 ¢l ofoilgatedls eipgrinfent £thenuses ardisndossids 4pipared filvpuths difcl@0rgyepd/iode -
treatnent. Sim | ar at, 1.0 days, en nost wounds were nearing conpletion
of cl osurerlgi’W‘Bc}‘%é}O%‘;B}ﬁmsﬁé‘Ka’e(ﬁﬁlference was still maintained such that
ACT peptide-treated wounds were on avgl‘}@ﬁﬁpl@ % smal | er than control
wounds. At 10 days ACT peptide 63 wounds showed a significant 3.2 fold

increase in the nunber of regdivamapled: Eaivirrd Stnatc Bgjurper unit area of the

heal ed wound over_contral wounds. Studies were undertaken of the nechanical
properties of hed@gyiss peqnafal rat hegits Wersgp orgyng a REHrGPIIRENE:

mont hs ol | ﬁ%grtagmﬂ% bIssug%ﬁltﬁi%qﬁ'ﬁm&éfdiltﬁ’%ﬂpﬁﬁ&ér@pf&@c%ﬁ §HE Rhifurel BRrski n

sanples were o I ned after sacrificing e ani mal " and evaluated wusing a
MIS 858 M nsubBequently N Sebystdime Garapforther HdaysiltubiSApdmgucppmdsing 8GpM5 kg

| oad cell. [1Nng neas nt. the skin sanpl.e was extended to at a
rate of 0.5} E‘?Ptﬁ?r(géaﬁ?j{\@é& ﬁéiﬂi\a n\ﬂﬁ?cﬂié%%‘?ﬂt\'ég PﬁPn‘fﬁ égig ngﬁhﬁ%é}a e
strength ( Sf)l’i&f)ﬁate Bffered saline (PBS) containing no ACT peptide or control peptide. The non-

active control peptide comprises a polypeptide with a carboxy terminus in which the ACT

25  peptide sequence has been reversed. The amino terminus of ACT and control peptides are
both biotinylated, enabling detection (i.e., assay) of the peptides in the cell cytoplasm
using standard microscopic or biochemical methods based on high affinity streptavidin
binding to biotin.

Culture media with added peptides or vehicle control was changed every 24 hours

30  during the experiment. Figure 1a indicates that ACT peptide greatly increased the extent
of Cx43 gap junction formation between myocytes relative to the control conditions
(Fig.1b and 1c). As shown in Figure 4, this increase in Cx43 gap junction formation in

response to ACT peptide is shared by a number of cell types expressing CX43.
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extension to break (strain) was calculated as follows, Stress (NmR) =
Force at break (N) 10 / cross-sectional area of sanple (m). Strain (%9 =
[Increase in length at break (mm) / Oiginal length (mMm)] x 100. Stress and
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skin sanpl e from Nbe3dFbyelkrweere godwe over?-3 days writd foanag aarearaonfludnt monvlayeér,
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to be understood that the term nol ogy used herein is for the purpose of

descri bi ng pae tapenvlate indhprghensatod thymighiclgegnirel seditionrmoataieing me ACHipeptideeor

scope of the ent...i IO, | & i ]} iwm-t ed anl t he appended
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the singul ar rélefivaly rég@pﬁl,atéaadﬂbr 2andurst(Fes 24)nwitH dew RENY @hrgk @froMg REPPURIAE She
the context clearly dictates otherwi se. Thus, for exanple, reference to "a

i
pol ypept i de" aF dheyingfial f ‘sgrptch g asigepaiey yaptin areg markad by the smalkblagk

ther oot EhomEPnerd L Fortsh I mete it fondlfisR B OREDERY) BEgs Rmmpdepyale™ ©
“optional | y" (i@ srdWdthal O fepopiRGAURS hied vHESE tHORRiaE YR tch ifiifyeUTRd ance, or

material may or may not occur or be present, and that the description 5

i ncl udes i nstrepapadatishaf¢he Tseratshemjyry ¢ beawsrin parcwa migration of it trosfamedeells s
present and instances.where it does not.occur.or I $ not. gresent. nges, my
be  expr essed HETUI IR Sorehinly wie Tiarer Gupap §arnd) HeRapaiitag b calbu; -

anot her part iggblea¥ artleH PCMAGImBMATd M eiAR BLCAIR if XY ‘QESEH injaiy@%r%pﬁﬁiiﬁwl ly
contenpl at ed and consi dered disclosed is the range fromthe one particul ar

val ue arif) or edge.1ACT pepiddenizgateshedlisdhigib)showeniynlosskimihesitymoensistent with..

Pt ee | S e ST it SRR B R RS
e o A e e e e e T e
speci fi cal | y thediCTapentidobhealep seluced prokiférhtipeot the thesfounedcatsaodhishat t he
endpoi nts of e%%grri]mgrfﬂa{ pe?luia%rr]x?c?dsel.ar e significant both in
25 Figure3a shows the injury edge of ACT peptide and non-active peptide-treated
control cells at the end of the 24-hour period. The cells were labeled with fluorescent
phalloidin to aid visualization. ACT peptide-treated cells show low levels of repopulation
of the scratch injury area (white double headed arrows). Figure 3b shows a bar graph of
the % area of cells repopulating the scratch injury after 24 hours. The reduction of cells in
30  the injury area in the presence of ACT peptide is dramatic, with a p value of less than
0.000001.
WB-F344 cells are a transformed rat epithelial cell line derived by treatment of

isolated rat liver cells with a cancer-causing agent (Tsao et al., 1984; Hayashi et al., 1997;
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15 relation to the other endpoint, and independently of the other endpoint
unl ess the, context. specifically indicates otherwse. Finally, it should
be understood that all of the individual values and sub-ranges of val ues

contained within an explicitly disclosed range are also specifically
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2003 Sep 30; 100 Suppl 1:11830-5, 2003 15 Barker RJ, Price RL, Gourdie RG
| ncreased associ ation of zZO 1. Ekﬁaﬂwleghﬁé%"ﬂﬂouﬂﬁ;ﬂf'?@ngem)del i ng of cardiac

Wivo del i very of NehuamBfie s SPtedhnt il bnatifi a Mimfilo g

synt hespg8 anighciséshat slan i awaginad@ usibia b.scipel. thfough 3bLertdd thi¢l O f thelskan KR
Stemcells: lost in translation. Nature. r 8; 428(6983?_: 607- 608 (200;%. 20
Derossi, D.,(dowym tithe Jevelof themaderhiingmueplekinghe darsalmnd line betreen Hiershonlder x
of | Antennapgdia, RTRAFYBMoh 725 90 BRk e (R 24P Pet YoRlAhE Bind HREANES) of -
dissolved ACT 1 peptide (SEQ ID NO:2) at a concentration of 60 pM was then applied to

the incisional injuries. Pluronic gel has mild surfactant properties that may aid in the

25  uniform dispersion of the ACT peptide in micelles. More importantly, 20% plurohjc gel
stays liquid at temperatures below 15°C, but polymerizes at body temperature (37°C). This
property of pluronic gel probably aided in the controlled release of peptide into the tissue
at the site of incisional injury, protecting the peptide from break-down in the protease-rich
environment of the wound and also enabling active concentrations of the peptide to

30  maintained over prolonged periods. Control or ACT peptide containing gel was applied
subsequently 24 hours after the initial application. No further application of control and
ACT peptide containing gel was made after the second application. By 48 hours it can be
noted that the ACT peptide treated injury (Fig.5a) is significautly more closed, less
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20 - (Fig.6)).

Skin biopsies of the entire wound site were taken from some of the 24 hours..
following the excisional injury. These skin samples were fixed in 2% paraformaldehyde,
paraffin-embedded, sectioned and Hemotoxylin and Eosin (H&E) histochemically stained
using standard protocols. Figures 7a and 7b show low magpification survey views of

25  cross-sections from near the center of the wound of ACT peptide and control treated
‘injuries, respectively. The wound edge (marked by the small arrows), bounded by skin of
normal histological appearance, can be seen in both cases. A black rectangle is placed over
the images in Figure 7a and 7b at the left hand wound edge. The histological structures
within the black rectangle placed over the left hand wound edges in Figures 7a and 7b are

30  shown at higher magnification in Figure 7¢ and 7d for ACT peptide and control treated
tissues, respectively. Of interest is a “collar-like” tissue of aligned fibrous material

(arrowed) projecting from basal parts of the injury to or toward the wound edge and

exterior surface of injury. Fibrous material serves as a substrate for migration of
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considerably more complexity. At the external surface of the ACT treated wound, there is
20  acontinuous layer of epithelial cells indicating that re-epithelization of the injured surface
is complete, albeit that the epithelium is as yet relatively thin near the center of the wound
(Fig.8c). Unusually, regenerating hair follicles can already be seen differentiating de novo
from stem cells in the new epithelium covering the healed injury (Fig.8c, small arrows).
By comparison, re-epithelization of the injury surface is incomplete and there is no sign of
25  regenerating hair follicles in the epithelium of the control injury. Beneath the reformed
epithelium of the ACT peptide treated injured skin, considerable restoration of normal
structural complexity is seen, with glandular structures, fibrous and connective tissues,
vascular tissues, muscle and fat cells all in evidence (Fig.8a, c). As with the hair follicles,
this tissue complexity was regenerated by differentiation of stem cells. By contrast, in the
30  control iﬁjury the wound tissue is completely dominated by a uniform and large plug of
fibrous scar tissue (Fig.8b, d), with other complexity of tissue structure not particularly in

evidence within this scar tissue.
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I T
gag att 40 SE¥10hh] Mjuries Slobe) fastet Fidrd\FSNREIIMWIKn appearance, healed faster and
scarred less than the control injury that received no ACT peptide (Fig.9a-d) over the 240
bour time course (10 days). The ACT 4 peptide (Fig.9qg-t) also appeared to show modest
improvement in healing over the control during the time course. Note that the same wound
15  onthe same animal is shown at the different time points during the healing time:courge: -
The area of open wound was measured during the time course using NIH image
according to standard protocols on multiple (~5 mice per control or treatment condition)
adult mice. These individual area measurements were then normalized to (i.e., divided by)
the average area measured for the control injuries for a given time point, multiplied:by 100
20  to give a % of unclosed wound relative to the control and then plotted against time..A
Mann-Whitney U-test was used to statistically assess the effects of ACT peptides over the
time course. ACT 1, ACT 2, ACT 3, and ACT 5 peptides significantly improved wound
closure rates following excisional injury. These treatments provided results with
significant p values. The ACT 1 and ACT 3 quantifiably gave the most pronounced
25 improvements over the control. A more modest, although consistent, improvement was
also observed for the ACT 4 peptide over the control.
Anesthetized adult rats were positioned in a stereotaxic apparatus. A midline
incision was made on the scalp to expose the skull. A stereotaxic drill was sighted 2 mm
posterior to the bregma and 2 holes were drilled with a 1 mm spherical bit, each at 2.5 mm
30  to theright and left of the bregma, and 3.5 mm below the dura. A cerebral lesion was
made by inserting an 18-gauge needle. The coordinates were determined from the atlas by
Paxinos and Watson (1986). The hollow fiber membrane (HFM) was inserted in the hole
and external skin sutureé were placed to cover the stab. The ACT peptide was dissolved at
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69 SEQ ID NO 8 (Antp/ ACT 2) RQPKI WFPNRRKPWKKPSSRASSRASSRPRPDDLEI 5 SEQ | D
NO 9 (Antp/ACT 1) RQPKI WEPNRRKPVWKKRPRPDDLEI SEQ I D NO 10 (Antp/ ACT 3)
RQPKI WFPNRRKPWKKRPRPDDLEY 10 SEQ I D NO: 11 ( Ant p/ ACT4)

RQPKI WEPNRRKPWKKRPRPDDVPY  SEQ I D NO 12 (Antp/ ACT 5) 15

ROPKI VEPNRRARURKATSDRN SN, SER, b MY, (RRESLISs. 00l YRSRLLER: Bl SEQHD 1O 9)

cgg cag ccc aag at C ccc ‘aac tc ggc

ccg acg acc Stgdjesgfisolated ZFIEQdiEatDhbA tHebt ModidiheerEREEIRGBRRRre SR5abIEHNO: 15
(Penetratin) 25 RQ KI WFONRRVKWKK SEQ | D NG 16 (Antp-3A) RO A WFQN RRVKW

AA 30 SEQ | Blavorelgase pAdgtectampicieginm ASEQ@epideasesayrd orhietin-streptavidin
KALAALAKK) YOt 1 Rl ST S hetioph PR ACRRE 1 R RS R AR ASAL KanL KL
25011 16 St AR W 515500 S B LIS
characterized time course after brain injury in rodent models (Norenberg, 1994; Fawcett
and Asher, 1999). Typically, the astrocytic response in rat brain peaks after a week,
together with loss of neurons and other aspects of brain tissue complexity. Subsequently
with the emergence of glial scar tissue, the density of GFAP-positive astrocytes decreases.
10  Figures 10b and 10c show low magnification survey views of sections of brain tissue
(cortex) surrounding HFM implants filled with ACT peptide plus vehicle gel or control
collagen vehicle gel or ACT peptide plus vehicle gel a week following brain penetration
mjury. In the control tissue (Fig.10c), a high density of immunolabeled GFAP-positive
astrocytes is observed near the site of injury caused by the HFM. The density of these cells
15  appears to diminish slightly distal from-the-injury. By contrast;a much lower density. of
GFAP-positive astrocytes is observed adjacent the HFM filled with ACT peptide
(Fig.10b). Indeed, the levels of GFAP positive cells are not dissimilar to those seen in
normal uninjured brain tissue. The regions of tissue within the white rectangles in Figures
10b and 10c are shown at higher magnification in Figures 10d and 10e, respectively. In the
20  brain injury treated by ACT peptide (Fig.10d), it can be seen that GFAP-positive
astrocytes are not only less numerous, but are also smaller than those seen in the control
mjury (Fig.10e).
Figures 11a and 11b show low magnification survey views of sections of brain
tissue (cortex) surrounding HFM implants (implant or injury border is shown by arrows)
25  filled with control collagen vehicle gel (Fig.11b) or ACT peptide plus vehicle gel
(Fig.11a) at 1 week following brain penetration injury. In the control tissue (Fig.11b), a
high density of immunolabeled GFAP-positive astrocytes and low density of NeulN
immunolabeled neurons are observed near the site of injury caused by the HFM. The
density of these cells appears to diminish and increase distal from the HFM, respectively.
30 By contrast, a much lower density of GFAP-positive astrocytes and higher numbers NeuN
immunolabeled neurons are observed proximal (as well as distal) to the HFM filled with
ACT peptide ((Fig.11a). The areas in Figures 11a and 11b proximal to the HFMs are
shown at high magnification views of in Figures 11c and 11d, respectively. Again, in the
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LLI' I LRRRI RKQAHAHSK SEQ I D NG 25 (Pep-1) 55 KETWANETWMEWSQPKKKRKY  SEQ | D
NO 26 (SynBl) RGGRLSYSRRRFSTSTGR 60 SEQ I D NO 27 (Pep-7) 70 SDLVWEMMWSLACQY
SEQ ID NO 28 (HN-1) TSPLNIHNGKXL 5 SEQ ID NO 29 (Chick al pha Cx43 ACT)
PSRASSRASSRPRPDDLEI  SEQ I'D NO 30 (Human al pha Cx45) 10 GSNKSTASSKSPDPKNSVW

SEQ | D NO 3dor{toh tisted Fighbl dbasGjkin GBNKSSABSKE GEEKNMEF A B85 vielstra@ytés-andan

| pha Cx46 SKASRASS DLAl SEQ ID. 33 | pha, Cx46. 6
gSRSgRDGKT{/We “ﬁ%‘r@%{f)‘WB PRZPQSHEYSRF lﬁﬁﬁo@éﬁ\gﬁg%%%g@@eﬁﬂwt%m
I D NO 35 (Chj ) 36,

bl oha o) R LR AL cmp G D R Y0 e Bt iy
GYHSDKRRL SKpGSIdaRSDDINGUN [BEQiveneNDBPrédduninating prex aBxa@)es (Fig.11c).

PLSRL SKASSRARSDDLT 5 SEQ I D, r 39 (Human al pha Cx59 PN LTNN LI GRRV
PTDLQ 5SEgAf‘1t?5€Né¥8¥b tﬁ% Anasmiticarion yviernshesm asdd guetiidageesispiEhtapRneYsEQ

I D NG 41 (SBERR:SFRINH s SPRRSISA PHRANEIAR R (Fig.11c). This suggests that the

high density of neurons associated with ACT peptide treatment may be from generation of
new neurons. ACT peptide can also increase neuronal density in part by sparing neurons
from cell death following brain injury.
10 Example 3: Treatment of Acute Spinal Cord Injury
Subjects with acute spinal cord injuries represent a seriously problematic group for
whom even a small neurological recovery of function can have a major influence on their
subsequent independence. In one example, a subject with acute spinal cord injury receives
a bolus infusion of a 0.02% to 0.1 % solution of ACT peptide (e.g., SEQ ID NO:1) over 15
15  min within 8 h directly into the site of acute spinal cord injury, followed 45 min laterzby-an.
infusion of 0.01 % solution of ACT peptide for a subsequent 23 to 48 hours. In another
example, ACT peptide is used to coat slow release nanoparticles loaded within 8 h directly
into.the site of acute spinal cord injury or tissue engineered bioscaffolds designed to-
promote neural reconnection across the zone of acute spinal cord lesion. Improvement in
20  function are assessed by a doctor at intervals (e.g., 6, 12, 26 and 52 weeks) following
treatment by neurological outcome tests including assessments designed to measure motor
activity, pinprick skin sensitivity and recovery of sensation.
Example 4: Quantitative assessment of wound closure, tissue regeneration,
and tensile strength of excisional skin wounds
25 ACT peptide (n = 12) and control (n = 8) 5 mm-diameter excisional skin wounds
were generated on adult mice as described above. Quantitative assessments of wound
closure rate, counts of regenerated hair follicles and tensile strength measurements were
‘then undertaken on the wounded skin at time points up to 90 days following the initial
insult. Relative to control wounds, closure was significantly enhanced within 24 hours of
30  peptide treatment. Similarly, at 10 days, when most wounds were nearing completion of
closure, a highly significant difference was still maintained such that ACT peptide-treated

wounds were on average 43 % smaller than control wounds. At 10 days ACT peptide
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45 SEQ I D NO 42 (Human beta Cx26) LCYLLI RYCSGKSKKPV SEQ ID: 43 (Human

al pha Cx37) G K PP SRPS SSAS K KQ'YV 50 SEQ ID 44: (conservative Cx43
vari ant) SSRASSRASSRPRPDDLEVY SEQ ID 45: (conservative Cx43 variant) b5
RPKPDDLEI, SEQ ID 46: (conservative Cx43 variant) SSRASSRASSRPKPDDLEI, 60

SEQ I D 47: | VL. r4 RP Dl JoP A8 .
(conservati \%@%@O\%ﬁ aasr%%ﬁ ﬁgﬂ%@%ﬁ%%ﬁ%“ﬁg 9{3:%(1(11(‘:"%%%&0\1/%% Ive
Cx43 vari anpr wbSRes dRASIRRERAMNUD oveEE It Sbundsonser vati ve Cx43 vari ant)

10 RPRPEDLEI SEQ ID 51: (conservative Cx43 variant) SSRASSRASSRPRPEDLEI,
15 SEQ I D 52: ( condbdigapicjeuwrenskenef the fyechapanswnertisres hepleds mm diameter

(conservati eoies WAHEN | mally Sl BaRRSEIR i, B Rasaltiopsny e

cont r ol 5pephied@ireRentsARKIsIHN WrrElobtdtitieR ftepEhe rl flR NG e Gnih VimdavaluAfed 1)

GRKKRRQRPPQ RPRPDDLEI 30 SEQ I D NO 57 (Penetratin/ ACI 1) RQ KI WFQNRRMKWKK
RPRPDDLEl  sgiag kDN 858 i Byodn(MASTS ystemKRComonmtONRIIK\ BB ARPREPPEdWith 355

kg load cell. During measurement the skin sample was extended to break at a rate of 0.5
mny/s. Force and extension was measured at break. The tensile strength (stress) and
extension to break (strain) was calculated as follows, Stress (N/mm?) = Force at break (N)

10/ cross-sectional area of sample (mm®). Strain (%) = [Increase in length at break (mm) /
Original length (mm)] x 100. Stress and strain calculations for each Woupded skin sample
was normalized to a normal skin sample from a nearby area collected from the same
animal.

At 1 month, the stress (i.e., normalized force) required to break wounded skin

15 was similar to that of control wounded skin. At 3 months, normalized stress to break of
peptide-treated wound skin was on average double that of control wounded skin, although
the high variance within the treatment group precluded significant mean separation from
the control. This result demonstrates that the intrinsic tensile strength of peptide-treated
wounds was as good or better than that of untreated wounds. Further, significant

20 improvements in extensibility of peptide-treated wounds were found. The amount of strain
(i.e., extensibility) required to break peptide-treated wounds was 1nodest1yv-improved over
control wounds at 1 month. At 3 months, peptide-treated wounds showed a more striking
improvement, increasing to a near normal 90 % of unwounded skin. By contrast, control
wounds at 3 months remained only 60 % as extensible as normal skin.

25 It is understood that the disclosed method and compositions are not limited to the
particular methodology, protocols, and reagents described as these may vary. Itis also to
be understood that the terminology used herein is for the purpose of describing particular

“embodiments only, and is not intended to limit the scope of the present invention which
will be limited only by the appended claims.

30 It must be noted that as used herein and in the appended claims, the singular forms
“a“ “an”, and “the” include plural reference unless the context clearly dictates otherwise.

Thus, for example, reference to “a polypeptide” includes a plurality of such polypeptides,
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SEQ ID NO 59 (Tat/ ACT 1) RKKRRQRRR RPRPDDLEI SEQ ID NO 60 (Buforin |1/
ACT 1) 40 TRSSRAGLQFPVGRVHRLLRK RPRPDDLEI SEQ I D NG 61 (Transportan/ ACT 1)
GWILNSAGYLLGKI NKALAALAKKI L RPRPDDLEI 45 SEQ I D NG 62 (MAP/ ACT 1)
KLALKLALKALKAALKLA RPRPDDLEI SEQ I D NO 63 (K-FGF/ ACT 1) AAVALLPAVLLALLAP
RPRPDDLEI  gefegmee 1@ tiepelypertide)/is AGTedence iRrdAedivhéie pabRePiies and3E@ivalknts

NO. 65( Pri on/., ACT..1) 55 _MANLGYW.LAL EVTMATDVYGL KP RPRPDDLEI SEQ I D NO. 66
(pVEC§ Lgnf?efEﬁﬁﬁ%%@ﬁimgﬁﬁﬁﬂﬂf%% Sogﬁ%gzq ID NO. 67 (Pep-1/ ACT 1)
72 KETWAETWAT EVSQI(IREN SRPOREbAdTN” nfak tHat e s@gse(q?)éfg\@ﬁc%@ﬂbéd event,

RGGRLSYSRRRFSTSTGR 'RPRPDDLElI 5 SEQ I D NO 69 (Pep-7 SDLVEEMMWSLACQY
RPRPDDLEl  SEQuinStance, 20 nidttal maAGTE miy 16 oESRLAM bdyiEeIcht, RRRFDDLE deSEiptidh NO

72 (20 tp 120 resi.dues fl anki am no. acid 363 of hunman Cx43).
KGKSDPY TS@@M APER B S BB QR EPISE R Wpgtenial occurs or'is present and

@RNNSSCRWW%W@%@@B%@%%‘;I-W JoPFPDD 15 NQNSKKLAAGHELQPLAI VD
SEQID NGO 73 (20 to 120 resi dues flén | g&;m'no acid 362 of chick Cx43)

KTDPYSHSGI M5PSKDORGEGHIEY AMYNKSERPFEESdd 1R Gk VAKSRN itk Q@akie, and/or to
EQNWANYSAEQNR GSTI SNSHAQPFDFADE KKLASGHELQPLTI VDQRP 20 SEQ I D NGO 74
(20 to 120 r@%?ﬁguégotﬂlpamlﬁglaml% e suciya gngR isherpressad;)also speciiically

AGEOYCSHEEN DB AT ALY RRRERD DRSS rep etk s b »AE B ender 9
to 120 t@si duesthiel pakicalyr astuaankss the3ohterf spebifiehll Citigates otherwise. Similarly,

when values are expressed as approximations, by use of the antecedent “about,” it will be

understood that the particular value forms another, specifically contemplated embodiment
that should be considered disclosed unless the context specifically indicates otherwise. It
will be further understood that the endpoints of each of the ranges are significant both in
15  relation to the other endpoint, and independently of the other endpoint unless the_,gg_gg;gxt.
specifically indicates otherwise. Finally, it should be understood that all of the indiyidual
values and sub-ranges of values contained within an explicitly disclosed range are also
specifically contemplated and should be considered disclosed unless the context
specifically indicates otherwise. The foregoing applies regardless of whether in particular
20  cases some or all of these embodiments are explicitly disclosed.

Unless defined otherwise, all technical and scientific terms used herein have the
same meanings as commonly understood by one of skill in the art to which the disclosed
method and compositions belong. Although any methods and materials similar or
equivalent to those described herein can be used in the practice or testing of the present

25  method and compositions, the particularly useful methods, devices, and materials are as
described. Publications cited herein and the material for which they are cited are hereby
specifically incorporated by reference. Nothing herein is to be construed as an admission
that the present invention is not entitled to antedate such disclosure by virtue of prior
invention. No admission is made that any reference constitutes prior art. The discussion

30  ofreferences states what their authors assert, and applicants reserve the right to challenge
the accuracy and pertinency of the cited documents. It will be clearly understood that,

although a number of publications are referred to herein, such reference does not
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GFGT1 RDTLNNKRKEL EDSGTYNYPFTWNTPSAPPGYNI AVKPDQVIQYTEL SNAKVAY KQNKANI
ACEQQYGSNEENI PADLENLQREI KVAQERLDVAI QAYNNONNPGSSSREKKSKA.  SEQ ID NGO 76 (20
to 120 residues flanking am no acid 313 of hunman Cx37) 30

PYLVDCFVSRPTEKTI FI I FMLWGELT SLVLNL LELVHL L CRCL SRGVRARQGQDAPPTQGT SSDPY
TDQ\/FFYLPVG(XSPSSPPCPTYNGLSSSEQ\IV\ANLTTEERLASSRPPLFLDPP SE% ID NO 77 (20 to
120 resi due<SOPHHIG Fpdanssion Hat anyeigthese dogumentsafprms part of the common general
CGSKEHGNRKM%%E}T F SVFEVAFLLI QN(LYGFTLSAVYI CEQSPCPHRVDCFLSR 35

PTEKTI FI LFM "FYVLFKAI KNHLGNEKEEVYCNPVELQK. SEQ ID NGO 78
(enhanced green fﬂuﬁﬁg&ﬁﬁﬂie dusertipti on) arMeHsEels el TS WRe di ARG HE My YK bapRsa=CEG
DATYG KLTLKFI CT TGKLPVPV\PTLVTTLTYG\/@FSRYPDHM( FKSAI\/PEGYVQERTI F 40
FKDDG\IYKTRAEVRWE@?FLD?MQItE_W@;dDFNEDG\]fUQGMEIﬂ\NNSHRDWHMSmm@“moldllleKbﬂHN |

D NG 79 (ASP Bt o

el = a ANHAG vtk 2 4 § 4 5
GACC'I_GGAGAT%te§é@Ol Re 80( ACT 1) CGGCCCCGGCCCGACGACCTGGAGATC 50 SEQ | D
NO 81 (ACT 3) CGACCTGGAGGTG  SEQ ID NGO 82 (ACT 4)
CGGCCCCGRCCCCACGAREsesIitaT & themriSEl tebogiird ® bAGHIeSp ascertain using no more than
AAGGCCCGET CGACCTGT G SE | D.NQ 84 (An
CGGCAGCCCAAGA HERCRAR IR Ries eeA ke Sﬁﬂ‘é%cve?bgé@?%g Richgznqthed 3pd
CECEGAA

ARGOCLTOCT RN O RO SR e ke e Pt R o

NO 86 (¥nt p/foldd3Tng)claims.

CGGCAGCCCAAGAT CTGGT TCCCCAACCGGCGGAAGCCCTGGAAGAA
GACGACCTGGAGATC 10 SEQ I D NO 87 (Antp/ ACT 3)
CGGCAGCCCAAGAT GECCAACCGECEGEAAGCCCT GGAAGAAGCEECCCCEECCC

Alonso L, Fuchs E. Stem cells of the skin epithelium. Proc Natl Acad Sci U S A.
2003 Sep 30;100 Suppl 1:11830-5, 2003
15 Barker RJ, Price RL, Gourdie RG. Increased association of ZO-1.with Connexin43 -
during remodeling of cardiac gap junctions. Circ Res. Feb 22;90(3):317-24 (2002).
Bucci, M. et al. Iin vivo delivery of the caveolin-1 scaffolding domain inhibits
nitric oxide synthesis and reduces inflammation. Nat. Med. 6, 1362-1367 (2000).
Chien KR. Stem cells: lost in translation. Nature. Apr 8;428(6983):607-608 (2004).
20 Derossi, D., Joliot, A. H., Chassaing, G. & Prochiantz, A. The third helix of
Antennapedia homeodomain translocates fhrough biological membranes. J. Biol. 679-686
(2000).
FElmquist, A., Lindgren, M., Bartfai, T. & Langel, U. VE-cadherin-derived cell-
penetrating peptide, pVEC, with carrier functions. Exp. Cell Res. 269, 237-244 (2001).
25 Elder D., Elenitsas R, Jawaorsky C, & Johnson B. Lever’s histopathology of the
skin. Lippincott-Raven Publishers, (1997).
Fawcett JW, Asher RA. The glial scar and central nervous system repair. Brain
Res. Bull. 49:377-391 (1999). '
Fischer, P.M. et al. Structure-activity relationship of fruncated and substituted
30 analogues of the intracellular delivery vector Penetratin. J. Pept. Res. 55, 163-172 (2000).
Frankel, A. D. & Pabo, C. O. Cellular uptake of the Tat protein from human
immunodeficiency virus. Cell 55,1189-1193 (1988).
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15 SEQ I D NO. 88 (Antp/ ACT 4)

CGGCAGCCCAAGAT CTGGT TCCCCAACCGGECGGAAGCCCT GGAAGAAGCGECCCCEGECCC
GACGACGTGCCCGTG SEQ I D NO: 89 (Antp/ ACT 5) 20

CGGCAGCCCAAGAT CTGGT TCCCCAACCGGECGGAAGCCCT GGAAGAAGAAGGCCCGGTCC
GACGACCTGICCGTG SEQ | D NG 90 &ebraf I sh al pha Cx43) PCSRASSRVSSRARPDDLDV
25 SEQ ID N0 91 F TcBeahM@pr 30y0g PRVIWPDIHERTRESOSAYCCNS (BB IYidtkracts with

SEQUENCE LI STI NG. d| cal, Uni vesity .of .sou Carolin ert Courdie,
et al. <120 %%R%%é Tﬂﬁfgﬁ %E %HE%ESNG’ AND

TI SSUE REGE;WE@I Jgﬁfp@heglggq:l%/z@lg;@g%g%@@? 41> 2005-12-21 <150>
60/ 638, 366 <151> 2004- 12-21 <I50> 60/ 671, 796 005-04-15 <160> 90

<170> Fast SEQ f ofsatyGiddwk Aseslbpenetraiing pe}ﬁ:ﬂd@irdmﬁzmb&el POI-pIX1phagPIspiR 28 >
RIS T R A Y e
Pro Arg Pro Asp Gleptahd BN GpSiindifdhs@nH Adnfieil-interacting proteins. Cardiovasc Res.
May 1;62(2):233-45 (2004).
Goodenough DA, Paul DL. Beyond the gap: functions of unpaired connexon
channels.Nat Rev Mol Cell Biol. Apr;4(4):285-94 (2003).
10 Green, M. & Loewenstein, P. M. Autonomous functional domains of chemijcally
synthesized human immunodeficiency virus tat trans-activator protein. Cell 55, 1179—-1188
(1988).
Hayashi T, Matesic DF, Nomata K, Kang KS, Chang CC, Trosko JE. Stimulation
of cell proliferation and inhibition of gap junctional intercellular communication by
15 linoleic acid. Cancer Lett. 112:103-111 (1997).
Hayashi T, Nomata K, Chang CC, Ruch RJ, Trosko JE. Cooperative effects of v-
myc and c-Ha-ras oncogenes on gap junctional intercellular communicaﬁon and
tumorigenicity in rat liver epithelial cells. Cancer Lett. 128:145-154 (1998).
Hayashi T, Trosko JE, Hamada K. Inhibition of gap junctional intercellular
20 communication in rat liver epithelial cells with transforming RNA. FEBS Lett. 491:200-
206 (2001).
Hong, F. D. & Clayman, G. L. Isolation of a peptide for targeted drug delivery into
human head and neck solid tumors. Cancer Res. 60, 6551-6556 (2000).
Kajstura J, Rota M, Whang B, Cascapera S, Hosoda T, Bearzi C, Nurzynska D,
25 Kasahara H, Zias E, Bonafe M, Nadal-Ginard B, Torella D, Nascimbene A, Quaini F,
Urbanek K, Leri A, Anversa P. Bone marrow cells differentiate in cardiac cell lineages
after infarction independently of cell fusion. Circ Res. Jan 7;96(1):127-37 (2005).
Lin,Y.Z.,Ya0,S.Y., Veach, R. A., Torgerson, T. R. & Hawiger, J. Inhibition of
nuclear translocation of transcription factor NF-«B by a synthetic peptide containing a cell
30  membrane-permeable motif and nuclear localization sequence. J. Biol. Chem. 270, 14255—
14258 (1995).
Lundberg, P. et al. Cell membrane translocation of the N-terminal (1-28) part of
the prion protein. Biochem. Biophys. Res. Commun. 299, 85-90 (2002).
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<210> 2 211> 9 2> PRT 13> Artificial sequence <220> <223> Description of

Artificial sequences; note = synthetic construct <400> 2 Arg Pro Arg Pro
Asp Asp Leu Qu lIle 15 <210> 3 <211> 9 <212> PRT <213> Artifici al
sequence <220> <223> Description of Artificial sequences; note = synthetic

construct Page ; ; u Val
15 <210> 4g<2%égggﬂ%%%g&g%ﬁg%ﬁ;’ﬁﬁ%ﬁlgﬁ{’g\gﬁh@ﬁﬁﬂ%&?%f%>

Descri pt i olBanheAW éif 8cMatsusHoBbetoerscelamtion of psyteihhelehse fanshdosmimeihdbes 4 Arg
a1 i ol PeoER Byt SERS et 1311 4L 30 A6 09%K1 sequences: note =
synthetic const ygfris, M. C., Depollier, J., Mery, J., Heitz, F. & Divita, G. A peptide carrier for
5  the delivery of biologically active proteins into mammalian cells. Nature Biotechnol. 19,
1173-1176 (2001).

Norenberg MD. Astrocyte responses to CNS injury. J. Neuropathol. Exp. Neurol.
53:213-220 (1994).

Oehlke, J. et al. Cellular uptake of an a~helical amphipathic model peptide with the
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Biophys. Acta. 1414, 127-139 (1998).

Park, C. B., Yi, K. S., Matsuzaki, K., Kim, M. S. & Kim, S. C. Structure-activity
analysis of buforin IT, a histone H2A-derived antimicrobial peptide: the proline hinge is
responsible for the cell-penetrating ability of buforin II. Proc. Natl Acad. Sci. USA 97, |

15  8245-8250 (2000).
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Pich A, Chiusa L, Navone R. Prognostic relevance of cell proliferation in head and
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20 Pooga, M., Hallbrink, M., Zorko, M. & Langel, U. Cell penetration by transportan.
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13;298(5601):2188-90 (2002).

Rousselle, C. et al. New advances in the transport of doxorubicin through the

25 blood-brain barrier by a peptide vector-mediated strategy. Mol. Pharmacol. 57(4):679-86
(2000).
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peptides designed from the Bax-binding domain of Ku70. Nature Cell Biol. 5, 352-357
(2003).

30 Silver J, Miller JH. Regeneration beyond the glial scar. Nat Rev Neurosci.
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Songyang, Z. et al. Recognition of unique carboxyl-terminal motifs by distinct
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<400> 5 Lys Ala Arg Ser Asp Asp Leu Ser Val 1 5 <210> 6 <211> 27 <212>
DNA <213> Artificial sequence <220> <223> Description of Artificial

sequences; note = synthetic construct <400> 6 agacctcggc ctgatgacct ggagatt
27 <210> 7 <211> 16 <212> PRT <213> Artificial Sequence <220> <223>
Description of Artificial sequences; note = synthetic construct <400> 7 Arg

An Pro Lys |l e Tsym Mbe Shrith 1A% Nelsop 6o GligharRTW . TA diplyid epithelidl cbll lile Fom
<210> 8 <211> 333 <212> PRT.<213> Artificial sequence <220> <§{233>

Descri pti ongfmahaylf ratiliyer with phepotypic peqnerties iagualocalsgliap. Uel Res. 1egidma i ¢
construct <g«g§a 8 Arg A n Pro Lys Ise Trp Phe Pro Asn Arg Arg Lys Pro Trp
Lys Lys Pr se?' ser Arg Ala Ser Ser Arg Ala Ser Ser Arg Pro Arg Pro Asp 20
25 30 Asp Leu GVighdren, 3. ekl Gmafidsidiuh>chd¥esterol cationic lipids: Efficient vectors for

5 the transfection of eukaryotic cells. Proc. Natl. Acad. Sci. USA. 93, 9682-9686 (1998).
Wadia JS, Stan RV, Dowdy SF. Transducible TAT-HA fusogenic peptide
enhances escape of TAT-fusion proteins after lipid raft macropinocytosis. Nat Med.
10(3):310-5. (2004).
Ming Y.W. Chu®, Milton H. Lipsky®, Lorrin K. Yee*®, John Epstein®, Katharine A.
10  Whartenby?, Scott Freeman®, Tian M. Chen®, Edward Chu®®, Edwin N. Forman®, Paul
Calabresi® Predictive Sensitivity of Human Cancer Cells iin vivo Using Semipermeable
/ Polysulfone Fibers Pharmacology 1998;56:318-326
Orlandini GC, Margaria R. Evaluation of the efficiency of a new hollow fiber
plasmapheresis filter. Int J Artif Organs. 1983 Jul;6 Suppl 1:103-6.
15
Wilgus TA, Vodovotz Y, Vittadini E, Clubbs EA, Oberysztn TM. Reduction of
scar formation in full-thickness wounds with topical celecoxib treatment. Wound Rep Reg
2003; 11:25-34. |
Yoo DS. The dielectric properties of cancerous tissues in a nude mouse xenograft

20  model. Bioelectromagnetics. 2004 Oct;25(7):492-7.

Sequences

SEQID NO:1 (ACT 2)

PSSRASSRASSRPRPDDLE!
25

SEQ ID NO:2 (ACT 1)

RPRPDDLEI

SEQ ID NO:3 (ACT 3)
30 RPRPDDLEV

SEQ ID NO:4 (ACT 4)
RPRPDDVPV

35 SEQ ID NO:5 (ACT 5)
KARSDDLSV

SEQ ID NO:6

aga cct cgg cct gat gac ctg gag att
40

SEQ ID NO:7 (Antp)

RQPKIWFPNRRKPWKK
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<212> PRT <213> Artificial Sequence <220> <223> Description of Artificial
Sequences; note = synthetic construct <400> 9 Arg An Pro Lys Ile Trp Phe
Pro Asn Arg Arg Lys Pro Trp Lys Lys 5 10 15 .*g Pro Arg Pro Asp Asp Leu
Au lle 20 25 <210> 10 <211> 25 <212> PRT <213> Artificial sequence <220>
<223> Description of Artificial sequences; note = synthetic construct <400>
10 Arg d n sE®@i0Ne:8l (MatpfnpTBRe Pro Asn Arg Arg Lys Pro Trp Lys Lys 1 5 10
15 Arg Pr REPIGWFAPHIRRKPWAKPISRASSRASSRPRRODPEl <210> 11 <211> 25 <212> PRT
<213> Artificial sequence -)220> <223> Description of Artificial sequences;
not e =35 syrifiD WOOdABpFAGT 1<400> 11 Arg G n Pro Lys Ile Trp Phe Pro Asn Arg
Arg Lys Pr RAPHWHRPEIRRKEWKKRPREPDLE! Arg Pro Arg Pro Asp Asp Val Pro Vval 20

25 <210> 12 <211> 25 <212> PRT <213> Artificial sequence <220>
| SEQ ID NO:10 (Antp/ ACT 3)

RQPKIWFPNRRKPWKKRPRPDDLEV
10

SEQ ID NO:11 (Antp/ ACT 4)

RQPKIWFPNRRKPWKKRPRPDDVPV

SEQ ID NO:12 (Antp/ ACT 5)
15  RQPKIWFPNRRKPWKKKARSDDLSV

SEQ ID NO:13 (encodes polypeptide of SEQ ID NO 9)
€gg cag ccc aag atc tgg ttc ccc aac cgg cgg aag ccc tgg aag aag cgg ccc gge cecg acg acce tgg aga
tc
20
SEQ ID NO:14 (HIV-Tat)
GRKKRRQRPPQ

SEQ ID NO:15 (Penetratin)
25 RQIKIWFQNRRMKWKK

SEQ ID NO:16 (Antp-3A)
RQIAIWFQNRRMKWAA

30  SEQID NO:17 (Tat)
RKKRRQRRR

SEQ ID NO:18 (Buforin II)
TRSSRAGLQFPVGRVHRLLRK

35
SEQ ID NO:19 (Transportan)
GWTLNSAGYLLGKINKALAALAKKIL

SEQ ID NO:20 (model amphipathic peptide)
40 KLALKLALKALKAALKLA

SEQ ID NO:21 (K-FGF)
AAVALLPAVLLALLAP

45  SEQ ID NO:22 (Ku70)
VPMLK- PMLKE

SEQ ID NO:23 (Prion)
MANLGYWLLALFVTMWTDVGLCKKRPKP
50
SEQ ID NO:24 (pVEC)
LLILRRRIRKQAHAHSK

SEQ ID NO:25 (Pep-1)
55 KETWWETWWTEWSQPKKKRKV

SEQ ID NO:26 (SynB1)
RGGRLSYSRRRFSTSTGR

60 SEQ ID NO:27 (Pep-7)
70



<223> Description of Artificial Sequences; note = synthetic construct Page
3 308142 4.txt <400> 12 Arg G n Pro Lys Ile Trp Phe Pro Asn Arg Arg Lys Pro
‘Trp Lys Lys 1 5 10 15 Lys Ala Arg Ser Asp Asp Leu Ser Vval 20 25 <210> 13
'<211> 74 <212> DNA <213> Artificial sequence <220> <223> Description of
Artificial SOHWENMEMYSIHIQY = synthetic construct <400> 13 cggcagccca
agatctggtt ccccaaccg cggaagccct ggaagaagcg gcccggcccg 60 acgacctgga gatc
74 <210> 1?592@ 3%{: 12> PRT <213> Artificial sequence <220> <223>
Descri pt5i on 'SPLARNGQRY sequences; note = synthetic construct <400> 14
Gy Arg-Lys . Ar Pro dn 15 10 <210> 15 <211> 16
<212> PRT < Ag%ﬁﬁ?gg%% &8@1{%‘21-) <220> <223> Description of Artificial
sequences; note = Synthefrc construct <400> 15 Arg An Ille Lys Ile Trp Phe

Gn Asn ArgSﬁbQDW:S(H‘-ﬁJmEh%Id%%xk%s 151015
10 GSNKSTASSKSPDPKNSVWI

SEQ ID NO:31 (Chick alpha Cx45)
GSNKSSASSKSGDGKNSVWI

15 SEQ ID: 32 (Human alpha Cx46)
GRASKASRASSGRARPEDLAI

SEQ ID: 33 (Human alpha Cx46.6)
GSASSRDGKTVWI

) SEQ ID NO:34 (Chimp alpha Cx36)
PRVSVPNFGRTQSSDSAYV

SEQ ID NO:35 (Chick alpha Cx36)
25 PRMSMPNFGRTQSSDSAYV

SEQ ID NO:36 (Human alpha Cx47)
PRAGSEKGSASSRDGKTTVWI

30  SEQID NO:37 (Human alpha Cx40)
GYHSDKRRLSKASSKARSDDLSY

SEQ ID NO:38 (Human alpha Cx50)
PLSRLSKASSRARSDDLTV

SEQ ID NO:39 (Human alpha Cx59)
PNHVVSLTNNLIGRRVPTDLQI

SEQ ID NO:40 (Rat alpha Cx33)
40  PSCVSSSAVLTTICSSDQVVPVGLSSFYM

SEQ ID NO:41 (Sheep alpha Cx44)
GRSSKASKSSGGRARAADLAI

45 SEQ ID NO:42 (Human beta Cx26)
LCYLLIRYCSGKSKKPV

SEQ ID: 43 (Human alpha Cx37)
G QK PP SRPS SSAS K KQ*YV
50
SEQ ID 44: (conservative Cx43 variant)
SSRASSRASSRPRPDDLEV

SEQ ID 45: (conservative Cx43 variant)
55 RPKPDDLEI,

SEQ ID 46: (conservative Cx43 variant)
SSRASSRASSRPKPDDLEI,

60 SEQ ID 47: (conservative Cx43 variant)
71



<210> 16 <211> 16 <212> PRT <213> Artificial Sequence <220> <223>
Description of Artificial sequences; note = synthetic construct <400> 16
Arg Gnlle Alalle Trp Phe A n Asn Arg Arg Met Lys Trp Ala Ala 1 5 10 15
<210> 17 <211> 9 <212> PRT <213> Artificial Sequence Page 4 308142_4.t xt
<220> <223>RBEBBPIDti on of Artificial sequences; note = synthetic construct

<400> 17 Ar s Lys Arg Arg On Arg Arg Arg 1 5 <210> 18 <211> 21 <212>
PRT <213> Aég E@Mﬁiﬁﬁ%{“@ Y <223> Description of Artificial
sequences; = t construct <400> 18 Thr Arg Ser Ser Arg Ala Ay

Leu d n”Phe I ' 1510 15 g Leu Leu Arg Lys 20 <210>
119 <211> 2625223&%&3%3¥%;%£§%%%ng?'9| al Sequence <220>

SEQ ID 50: (conservative Cx43 variant)
10 RPRPEDLEI

SEQ ID 51: (conservative Cx43 variant)
SSRASSRASSRPRPEDLEI,

15 SEQ ID 52: (conservative Cx45 variant)
GDGKNSVWYV

SEQ ID 53: (conservative Cx45 variant)
SKAGSNKSTASSKSGDGKNSVWV

SEQ ID 54: (conservative Cx37 variant)
GQKPPSRPSSSASKKLYV

SEQ ID NO: 55 (non-active contro! peptide)
25 RQPKIWFPNRRKPWKIELDDPRPR

SEQ ID NO:56 (HIV-Tat/ ACT 1)
GRKKRRQRPPQ RPRPDDLE!

30 SEQ ID NO:57 (Penetratin/ ACT 1)
RQIKIWFQNRRMKWKK RPRPDDLEI

SEQ ID NO:58 (Antp-3A/ ACT 1)

RQIAIWFONRRMKWAA RPRPDDLEI
35

SEQ ID NO:59 (Tat/ ACT 1)

RKKRRQRRR RPRPDDLEI

SEQ ID NO:60 (Buforin Il/ ACT 1)
40 TRSSRAGLQFPVGRVHRLLRK RPRPDDLEI

SEQ ID NO:61 (Transportan/ ACT 1)
GWTLNSAGYLLGKINKALAALAKKIL RPRPDDLEI

45  SEQID NO:62 (MAP/ ACT 1)
KLALKLALKALKAALKLA RPRPDDLE]

SEQ ID NO:63 (K-FGF/ ACT 1)
AAVALLPAVLLALLAP RPRPDDLEI
50
SEQ ID NO:64 (Ku70/ ACT 1)
VPMLKPMLKE RPRPDDLEI

SEQ ID NO:65(Prion/ ACT 1)
55  MANLGYWLLALFVTMWTDVGLCKKRPKP RPRPDDLEI

SEQ ID NO:66 (pVEG/ ACT 1)
LLIILRRRIRKQAHAHSK RPRPDDLEI

60 SEQ ID NO:67 (Pep-1/ ACT 1)
72



<223> Description of Artificial sequences; note = synthetic construct <400>
19 Ay Trp Thr Leu Asn Ser Ala Ay Tyr Leu Leu Gy Lys Ile Asn Lys 1 5 10
15 Ala Leu Ala Ala Leu Ala Lys Lys Ile Leu 20 25 <210> 20 <211> 18 <212>
PRT <213> Artificial sequence 20> 223> Description of Artificial Sequences;
note = synt KETWWETONSTEWBQPKIIKRIY ROREPBLEIeu Ala Leu Lys Leu Ala Leu Lys Al a
Leu Lys Ala Ala Leu Lys 1 5 10 15 Leu Ala <210> 21 <211> 16 <212> PRT
<213> Artlf|§E@N3§Q§§§ﬁﬂé“/&Q?0b <223> Description of Artificial Sequences;
note = ynt REBRESY BF%T&T%@%R%D%'GJ%Mz 4.txt <400> 21 Ala Ala Val Ala

Leu Leu Leu Leu Ala Pro 1 5 10 15 <210> 22 <211>
10 <212> P Jé Eﬁﬁ nce <220> <223> Description of
Artificial etlc construct <400> 22 Val Pro Met Leu

Lys Pro Met é@Hl&N&.ﬁ(HN-HACﬂ)
10 TSPLNIHNGQKL RPRPDDLE!

SEQ ID NO: 72 (20 to 120 residues flanking amino acid 363 of human Cx43)

KGKSDPYHATSGALSPAKDCGSQKYAYFNGCSSPTAPLSPMSPPGYKLVT

GDRNNSSCRNYNKQASEQNWANYSAEQNRMGQAGSTISNSHAQPFDFPDD
15 NQNSKKLAAGHELQPLAIVD

SEQ ID NO: 73 (20 to 120 residues flanking amino acid 362 of chick Cx43) _
KTDPYSHSGTMSPSKDCGSPKYAYYNGCSSPTAPLSPMSPPGYKLVTGDRNNSSCRNYNKQAS
EQNWANYSAEQNRMGQAGSTISNSHAQPFDFADEHQNTKKLASGHELQPLTIVDQRP

SEQ ID NO: 74 (20 to 120 residues flanking amino acid 377 of human Cx45)
LGFGTIRDSLNSKRRELEDPGAYNYPFTWNTPSAPPGYNIAVKPDQIQYTELSNAKIAYKQNKANT
AQEQQYGSHEENLPADLEALQREIRMAQERLDLAVQAY SHQNNPHGPREKKAKYV

25 SEQ ID NO: 75 ( 20 to 120 residues flanking amino acid 375 of chick Cx45)
GFGTIRDTLNNKRKELEDSGTYNYPFTWNTPSAPPGYNIAVKPDQMQYTELSNAKMAYKQNKANI
AQEQQYGSNEENIPADLENLQREIKVAQERLDMAIQAYN NQNNPGSSSRE‘KKSKA.J

SEQ ID NO: 76 ( 20 to 120 residues flanking amino acid 313 of human Cx37)
30 PYLVDCFVSRPTEKTIFIFMLVVGLISLVLNLLELVHLLCRCLSRGMRARQGQDAPPTQGTSSDPY
TDQVFFYLPVGQGPSSPPCPTYNGLSSSEQNWANLTTEERLASSRPPLFLDPP

SEQ ID NO: 77 ( 20 to 120 residues flanking amino acid 258 of rat Cx33)
CGSKEHGNRKMRGRLLLTYMASIFFKSVFEVAFLLIQWYLYGFTLSAVYICEQSPCPHRVDCFLSR
35 PTEKTIFILFMLVVSMVSFVLNVIELFYVLFKAIKNHLGNEKEEVYCNPVELQK.

SEQ 1D NO: 78 (enhanced green fluorescent protein)
MVSKGEELFTGVVPILVELDGDVNGHKFSVYSGEGEGDATYGKLTLKFICT
TGKLPVPWPTLVTTLTYGVQCFSRYPDHMKQHDFFKSAMPEGYVQERTIF
—~ 40 FKDDGNYKTRAEVKFEGDTLVNRIELKGIDFKEDGNILGHKLEYNYNSHN
VYIMADKQKNGIKVNFKIRHNIEDGSVQLADHYQQNTPIGDGPVLLPDNH
YLSTQSALSKDPNEKRDHMVLLEFVTAAGITLGMDELYK

SEQ ID NO:79 (ACT 2)
45 CCCTCCTCCCGGGCCTCCTCCCGGGCCTCCTCCCGGCCCCGGCCCGAC GACCTGGAGATC

SEQ ID NO:80(ACT 1)
CGGCCCCGGCCCGACGACCTGGAGATC

50 SEQ ID NO:81 (ACT 3)
CGGCCCCGGCCCGACGACCTGGAGGTG

SEQ ID NO:82 (ACT 4)
CGGCCCCGGCCCGACGACGTGCCCGTG
55
SEQ ID NO:83 (ACT 5)
AAGGCCCGGTCCGACGACCTGTCCGTG

SEQ ID NO:84 (Antp)
60 CGGCAGCCCAAGATCTGGTTCCCCAACCGGCGGAAGCCCTGGAAG AAG

73



15 10 <210> 23 <211> 28. <212> PRT <213> Artificial Sequence <220> <223>
IDescription of Artificial sequences; note = synthetic construct <400> 23
‘Met Ala Asn Leu Gy Tyr Trp Leu Leu Ala Leu.Phe vVal Thr Met Trp 1 5 10 15
‘Thr Asp Val Ay Leu Cys Lys Lys Arg Pro Lys Pro 20 25 <210> 24 <211> 18
<212>. PRT, <213> Artificial sequence <220> <223> Description of Artificial
sequences; n9E@ INOSSA AWM/ IacTePNst ruct <400> 24 Leu Leu Ile Ile Leu Arg Arg
Arg |l e Arg CgsSCERGTCAPAGATETAGITECSCAACEGETAEAAGEECTESAACL10> 25 <211> 21
<212> PRT <2ABGCACTCLCTCCAGGESEGISRTEeCCERLCTFAZITEARGCCCpGGAancof Artifi ci al
sequenceS; nGABGACCIGRAATCc construct <400> 25 Lys @u Thr Trp Trp A u Thr
Trp Trp Thr Qu Trp Ser An Pro Lys 1 5 10 15 Lys Lys Arg Lys Val 20-
'<210> 26 PageE@ IBHP18fAARlpf AET 1)
‘ CGGCAGCCCAAGATCTGGTTCCCCAACCGGCGGAAGCCCTGGAAGAAGCGGCCCCGGCCC
| GACGACCTGGAGATC
10

SEQ ID NO:87 (Antp/ ACT 3)

CGGCAGCCCAAGATCTGGTTCCCCAACCGGCGGAAGCCCTGGAAGAAGCGGCCCCGGCCC

GACGACCTGGAGGTG

15 SEQ ID NO:88 (Antp/ ACT 4)
CGGCAGCCCAAGATCTGGTTCCCCAACCGGCGGAAGCCCTGGAAGAAGCGGLCLCCCGGLCC
GACGACGTGCCCGTG

SEQ ID NO:89 (Antp/ ACT 5)
20 CGGCAGCCCAAGATCTGGTTCCCCAACCGGCGGAAGCCCTGGAAGAAGAAGGCCCGGTCC
GACGACCTGTCCGTG

SEQ ID NO:90 (Zebrafish alpha Cx43)
PCSRASSRMSSRARPDDLDV

25
SEQ ID NO:91 (Chick alpha Cx36)
PRVSVPNFGRTQSSDSAYV

74



<211> 18 <212> PRT <213> Artificial Sequence <220> <223> Description of
Artificial sequences; note = synthetic construct <400> 26 Arg Gy Ay Arg
Leu Ser Tyr Ser Arg Arg Arg Phe Ser Thr ser Thr 1 5 10 15 dvy Arg <210> 27
<211> 15 <212> PRT <213> Artificial sequence <220> 23> Description of
Artificial Sequences; note = synthetic3gonst qugty <400> 27 Ser Asp Leu Trp
GJu Met nmet Met Val ser Leu Ala Cys G n Tyr 1 5 10 1s <210> 28 <211> 12
<212> PRT <213> Artificial sequence SEQRERCE ¢2Z3BHNAescri ption of Artificia
seguence ot el 00> 28 Thr Ser Pro Leu Asn Ile His
Asn Gy Cillai "’Fec"caf)gﬂt‘gg‘ %Urﬂg 11@ 19 <212> PRT 213> Artificial
Sequence <220> <223> Descrlptlon of Art|f|C|aI sequences; note = ‘synthetic

‘construct<12ﬂ1€)03)MEQSPrI@NSe¢NDAM§ HEDS§ B PBOMOTANG Al a Ser Ser Arg Pro Arg Pro
Asp Asp WOUND HEALING AND TISSUE REGENERATION

<130> 19113/0123P1

<140> New
<141> 2005-12-21

<150> 60/638,366
<151> 2004-12-21

<150> 60/671,796
<)51> 2005-04-15

<160> 90

<170> FastSEQ for windows version 4.0
<210> 1

<211> 20

<212> PRT
<213> Artificial Sequence

<223> Description of Artificial Sequences; note =
synthetic construct

<400> 1
Pio Ser Ser Arg A;a Ser Ser Arg Ala ier ser Arg Pro Arg Ego Asp
0

Asp Leu Glu Ile

20
<210> 2
fg211> 9
' 2> PRT
13> Artificial Sequence
<220>

<223> Description of Artificial Sequences; note =
synthetic construct

<400> 2
Aig Pro Arg Pro Asp Asp Leu Glu Ile
5

<210> 3

<211> 9

<212> PRT

<213> Artificial Sequence

<220>
<223> pescription of Artificial Seguences; note =
synthetic construct
Page 1



1510 15 Leu Gu lle <210> 30 <211> 20 <212> PRT <213> Artificia
sequence <220> <223> Description of Artificial sequences; note = synthetic
construct Page 7 308142 4.txt <400> 30 Gy 5er Asn Lys Ser Thr Ala Ser Ser
Lys Ser Pro ASP Pro Lys Asn 1 5 10 15 Ser Val Trp Ile 20 <210> 31 <211>
20 <212> PRT <213> Artificial sequence <220> <223> Description

of ,Artificial sequences; note = synt héP8t4Z%dntxtuct <400> 31 Gy Ser Asn
Lys Ser % §>A3Ja Ser Ser Lys Ser Ay Asp Gy Lys Asn 1 5 10 15 b5er Val Trp
I1e 20 ArglPrp 229 <Fblasglasp<eddw1BRIa<213> Artificial sequence <220> <223>
Descriptiion of Artificbal sequences; note = synthetic construct <400> 32
Gy ArgAla S5er Lys Ala Ser Arg Ala Ser Ser Ay Arg Ala Arg Pro 1 5 10 15

' Qu Aspj%%@i@a I'le

<212> PRT
<213> Artificial Sequence

<220>
<223> Description of Artificial Sequences; note =
synthetic construct

<400> 4
Arg Pro Arg Pro Asp Asp val Pro val
1 5

<210> 5 ‘
<211> 9

<212> PRT

<213> Artificial Sequence

<220> ;
<223> pescription of Artificial sequences; note =
synthetic construct

<400> 5
Lys Ala Arg Ser Asp Asp Leu Ser val
1 5

<210> 6

<211> 27

<212> DNA

<213> Artificial Sequence

<220>
<223> pescription of Artificial Sequences; note =
synthetic construct

<400> ©
agacctcggc ctgatgacct ggagatt 27

<210> 7

<211> 16

<212> PRT

<213> Artificial Sequence

<220> :
<223> Description of Artificial sequences; note =
synthetic construct

<400> 7
Arg Gln Pro Lys Ile Trp Phe Pro Asn Qgg Arg Lys Pro Trp i§s Lys
1 5

<210> 8

<211> 36

<212> PRT

<213> Artificial Sequence

<220>
<223> Description of Artificial Sequences; note =
Page 2



20

19
Artificial
Val

<210> 33 <211> 13
Description of Artificial
Gy 5er Ala Ser ser Arg Asp Gy Lys Thr Val
<212> PRT <213> Artificial
sequences;
Pro Asn Phe Ay Arg Thr

note =
dn Ser

8 308142_4. tXtS)’r1<1fBQJ()i:€ gonsazudt 19

<220> <22
<400> 35 8
5 10 15 A]a

cription of Artificial

<2§0N¢%{3ﬁ(@;ﬁ“@§?%@ﬁfi%@é ?pné

@riBlysSefe
yr Val

Pro Ser Ser Arg Ala Ser Ser Arg

20

Asp Leu Glu Ile
35

<210>
<211>
<212>
<213>

<220>
<223>

<400>

9

25

PRT

Artificial Sequence

Description of Artificial
synthetic construct

9

Arg GIn Pro Lys Ile Trp Phe Pro
™ 5

' g Pro Arg Pro Asp Asp Leu Glu
20

<210>
<211>
<212>
<213>

<220>
<223>

<400>

10

25

PRT

Artificial Sequence

Description of Artificial
synthetic construct

10

Arg Gin Pro Lys Ile Trp Phe Pro
1 5

Arg Pro Arg Pro Asp Asp Leu Glu
20

<210>
<211>
<212>
<213>

~£220>
<223>

<400>

11

25

PRT

Artificial Sequence

Description of Artificial
synthetic construct

11

A;g Gln Pro Lys Ile Trp Phe Pro
5

Arg Pro Arg Pro Asp Asp val Pro
20

<210>
<211>
<212>
<213>

<220>
<223>

12

25

PRT

Artificial Sequence

Description of Artificial
synthetic construct

sequence

<212> PRT <213> Artificial
sequences;

note =

Sequences;

Ala Ser Ser Arg
25

Sequences; note

Asn Arg Arg Lys
10

Ile
25

Sequences; hote

Asn Arg Arg Lys
10

val
25

Sequences; note

Asn Arg Arg Lys
10

val
25

Sequences; note

Page 3

sequence <220> <223>

synthetic construct <400> 33
Trp Ile
<220> <223> Description of
synt hetic construct <400> 34 Pro Arg Val

Ser 36sm2Sertxtl 5 10 15 Ala Tyr Val
<212> PRT <213> Artificial
note =

15 10 <210> 34 <211>
ser

Page
Sequence
synthetic const ruct
er Asp ser 1
C|al sequence
Pro Agg Pro ASp

Pro Trp Lys Lys
15

Pro Trp Lys Lys
15

Pro Trp Lys Lys
15



<213> Artificial Sequence

220> <223> Description of Artificial Sequences; note =
<400> 36 Pro ArgAla Ay ser
10 15 Thr Thr Val Trp Ile 20
sequence

<210> 13

<211> 74

<212> DNA

<213> Artificial Sequence

<220>
<223> pescription of Artificial
synthetic construct

<400> 13

<210> 37 <211> 23
<220> <223> Description of Artificial sequences; note
construct <400> 37 Ay Tyr Hi s ser
Lys Ala 5 10 15 g Ser Asp Asp Leu sero¥pd, 20¢x210> 38 <211> 19
<220> <223> Description of Artificial
= <dPBthetic construct <400> 38 Pro Leu Ser Arg
Arg Al aAABgGEbrP"ﬂsWSA%e WresPhe) PIB ASTEArgHArovhys 492“909‘@, YPak¥s 9 308142 4.t xt
<211> 22 gZ&?gAPBTSg,Z;L\

Art|f|C|aI sequencegs; note =

5 Afpt LEd el v§1e ence

synt heti c construct

GQu Lys Ay Ser Ala ser ser Arg Asp Ay Lys 15
<212> PRT <213> Artificial
synt hetic

Asp Lys Arg Arg Leu Ser Lys Ala Ser ser

<220> <22

Sequences; note =

cggcagccca agatctggtt ccccaaccgg cggaagccct ggaagaagcg gcccggeccg

acgacctgga gatc

<210> 14

<211> 11

<212> PRT

<213> Artificial Sequence

<220>
<223> pescription of Artificial
synthetic construct

<400> 14
Gly Arg Lys Lys Agg Arg GIn Arg

<210> 15

<211> 16

<212> PRT

<213> Artificial Sequence

<220> ) o
<223> pescription of Artificial
synthetic construct

<400> 15
A{g Gln Ile Lys Ile Trp Phe GIn
5

<210> 16

<211> 16

<212> PRT

<213> Artificial Sequence

<220>
<223> pescription of Artificial
synthetic construct

<400> 16
Arg GIn Ile Ala Ile Trp Phe Gln
1 5

<210> 17

<211> 9

<212> PRT

<213> Artificial Sequence

Sequences; note =

Pro Pro Gin

Sequences; note =

Asn Arg Arg Met Lys Trp Lys Lys
10 15

Sequences; note =

Asn Arg Arg Met Lys Trp Ala Ala
10 15

Page 4

<212> PRT
sequences;
Leu ser Lys Ala Ser Ser

Descri ption of

60
74



synt hetic construct <400> 39 Pro Asn His Val Val Ser Leu Thr Asn Asn Leu lle
Gy Arg Arg Val 1 5 10 15 Pro Thr Asp Leu dn Ile 20 <210> 40 <211> 29
<212> PRT <213> Artificial sequence <220> <223> Description of Artificial

sequences; note = synthetic construct <400> 40 Pro Ser cys Val Ser Ser Ser
Ala Val Leu Thr Thr Ile Cys Ser Ser 1 5 1015 Asp dn Val Val Pro Val Gy
Leu Ser Ser Phe Tyr met 20 25 <210> 4130834454 3xt <212> PRT <213> Artificial

sequence 520> <223> Description of Artificial sequences; note = synthetic
const r uck2z3#00esddi pGli yn ATFgABeIrFiSed1 IsgguédcasSatodeys Ser Ser Ay Ay Arg Ala
Arg Ala 1 5 sgntBtip epnagpuqteu Ala lle 20 <210> 42 <211> 17 <212> PRT
<213> Atha'cﬁg! Sequence <220> <223> Description of Artificial sequences;

note =

Gy Lys ser Lys
18
21
PRT

Artificial Sequence

<210>
<211>
<212>
<213>

<220> L
<223> Description of Artificial

synthetic construct

<400> 18
Thr Arg Ser Ser Arg Ala Gly Leu
5

1
;4379 Leu Leu Arg Lys
L 20

<210>
<211>
<212>
<213>

<220>
<223>

19
26
PRT
Artificial Sequence

Description of Artificial
synthetic construct

<400> 19
Gly Trp Thr Leu Asn Ser Ala Gly
1

5 ,
Ala Leu Ala Ala Leu Ala Lys Lys

20

<210> 20

<211> 18

<212> PRT

<213> Artificial Sequence
_”l 20> . .
~£223> Description of Artificial

synthetic construct
<400> 20
Lys Leu Ala Leu Lys Leu Ala Leu
1 5

Leu Ala

<210> 21

<211> 16

<212> PRT

<213> Artificial Sequence

<220> i .

<223> Description of Artificial

synthetic construct

2¥g ifygt L{Sygqgfg&rdqunﬁﬂgohg/l%rbeu Cys Tyr Leu Leu Ile Arg Tyr Cys Ser

Sequences; note =

GIn Phe Pro val

Gly Arg val His
10 15

Sequences; note =

Tyr Leu Leu Gly
10

Ile Leu

25

Lys Ile Asn Lys
15

Sequences; note =

Lys Ala Leu Lys Ala Ala Leu Lys
10

Sequences; note =

Page 5



15 10 15 Val <210> 43 <211> 18 <212> PRT <213> Artificial Sequence Page
10 308142 4.txt <220> <223> Description of Artificial Sequences; note =
synt hetic construct <400> 43 Gy Gn Lys Pro Pro Ser Arg Pro Ser ser Ser Al a
Ser Lys Lys Gn 1 5 10 15 Tyr Val <210> 44 <211> 19 <212> PRT <213>
Artificial Sequence <220> <223> Description of Artificial sequences; note =
synt hetic construct <400> 44 ser Ser AryPp8MA 4Sext Ser Arg Ala ser Ser Arg Pro
Arg Pro-ﬁ#@ 15 Leu Qu Val <210>_45 <211>9 <212> PRT <213>
Artifici®a? é@ﬁdpéﬂcé]a EO'>e“<§§%>A1I9e¥%} i3t et 62 Ay f—F‘éi‘l%la 8uences; note =
synt hetlc construct <400> 45 Arg Pro LyS Pro Asp Asp Leu™@u Ile 15 <210>

C 46 <211x7219> 212> PRT

<211> 10

<212> PRT

<213> Artificial Sequence

<220>
<223> Description of Artificial Sequences; note =
synthetic construct

<400> 22
val Pro Met Leu Lgs Pro Met Leu Lys Glu
1 10

<210> 23

<211> 28.

<212> PRT

<213> Artificial Sequence

<220>
<223> Description of Artificial Sequences; note =
synthetic construct

<400> 23
Met Ala Asn Leu G1y Tyr Trp Leu Leu éga Leu. Phe val Thr Tgt Trp
Thr Asp val G]y Leu Cys Lys Lys %gg Pro Lys Pro

<210> 24

<211> 18

<212> PRT.

<213> Artificial Sequence

<220>
<223> pescription of Artificial Sequences; note =
synthetic construct

<400> 24 . .
Leu Leu Ile Ile Lgu Arg Arg Arg Ile Qgg Lys Gln Ala His Ala His
1

Ser Lys

<210> 25
<211> 21
<212> PRT '
<213> Artificial Sequence

- <220>
<223> pescription of Artificial Sequences; note =
synthetic construct

<400> 25
Lys Glu Thr Trp Trp Glu Thr Trp Trp Igr Glu Trp Ser Gln igo Lys
1 5
Lys Lys Arg Eys val
0

<210> 26
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<213> Artificial sequence <220> <223> Description of Artificial sequences;
note = synthetic construct <400> 46 ser ser Arg Ala Ser ser Arg Ala Ser ser
Arg Pro Lys Pro Asp Asp 1 5 10 15 Leu Qu lle <210> 47 <211> 9 <212> PRT
<213> Artificial sequence <220> <223> Description of Artificial Sequences;
note = synthetic construct Page 11 30%&% 4. txt c400> 47 arg Pro Lys Pro
Asp Asp Ley Asp Ile 15 c210> 48 c21 ~4%b> PRT c213> Artificia
Sequence<zé§ <223> Description of Artificial sequences; note = synthetic
const r uct213400et 48 cBelr sBauendeg Ala Ser ser Arg Ala Ser Ser Arg Pro Arg Pro
Asp Asp 1 5 10 15 Leu Asp Ile <210> 49 <211> 19 <212> PRT <213>

Artifici guence cription of Artificial sequences; note =

synt heti ¢ é%2(:7'on§ ﬁ%ﬂéﬁt?@éﬁ%ﬁ%%{gc‘aqe €quences; note

<400> 26
A;g Gly Gly Arg Lgu Ser Tyr Ser Arg érg Arg Phe ser Thr ser Thr
0

15
Gly Arg

<210> 27

<211> 15

<212> PRT

<213> Artificial Sequence

<220>
<223> Description of Artificial Sequences; note =
: synthetic construct

<400> 27
Ser Asp Leu Trp Glu Met Met Met val Ser Leu Ala Cys GIn Tyr
1 5 15

<210> 28

<211> 12

<212> PRT

<213> Artificial Sequence

<220>
<223> pescription of Artificial Sequences; note =
synthetic construct

<400> 28 .
Tgr Ser Pro Leu Agn Ile His Asn Gly ggn Lys Leu

<210> 29
<211> 19
<212> PRT
~£213> Artificial Sequence

7<220>
<223> pescription of Artificial Sequences; note =
synthetic construct

<400> 29
Pro Ser Arg Ala Ser Ser Arg Ala Ser Ser Arg Pro Arg Pro ?sp Asp
1 5 10 5

Leu Glu Ile

<210> 30

<211> 20

<212> PRT

<213> Artificial Sequence

<220>
<223> pescription of Artificial Sequences; note =
synthetic construct
Page 7



Ser Ser Arg Ala Ser Thr Arg Ala Ser Ser Arg Pro Arg Pro Asp Asp 1 5 10 15
LeU du lle <210> 50 <211> 9 <212> PRT <213> Artificial sequence <220>
<223> Description of Artificial sequences; note = synthetic construct <400>
50 Arg Pro .A9 Pro Gu Asp Leu Qu Ile 15 <210> 51 <211> 19 <212> PRT

- <213> Artificial Sequence <220> <223> Description of Artificial sequences;
note = synt hetic construct <400> 51 séP8Fr4Mxt Ala Ser ser Arg Ala ser Ser
Arg Pro A 0 GQu Asp 1 5 10 15 Leu Qu lle <210> 52 Page 12

308142 £10% 20 5341y s6RNpe RRT ss21gn eg; JrChAl SENTG. 4F0> <223>

. Descri pt tLon of Art| I ckal Sequences; nabe = synthetic q nstruct <400> 52
Ay AspSGi"yVaJy§rAs§geser Val Trp Val <210> 53 <211> 23 <212> PRT

<210> 31

<211> 20

<212> PRT

<213> Artificial Sequence

<220>
<223> Description of Artificial Sequences; note =
synthetic construct

<400> 31
Gly Ser Asn Lys Ser Ser Ala Ser Ser Lys Ser Gly Asp Gly Lys Asn
1 5 10 15
Ser val Trp Ile
20
<210> 32
<211> 21
<212> PRT
<213> Artificial Sequence
<220>

<223> Description of Artificial Sequences; note =
synthetic construct

<400> 32
G}y Arg Ala Ser Lys Ala Ser Arg Ala Ser Ser Gly Arg Ala Arg Pro
by 10 15

Glu Asp Leu Ala Ile
20

<210> 33

<211> 13

<212> PRT

<213> Artificial Sequence

<220>
<223> Description of Artificial Sequences; note =
synthetic construct

<400> 33
Gly Ser Ala Ser Sgr Arg Asp Gly Lys Igr val Trp Ile

<210> 34

<211> 19

<212> PRT

<213> Artificial Sequence

<220>
<223> Description of Artificial Sequences; note =
synthetic construct

<400> 34

Pro Arg val Ser val Pro Asn Phe Gly Arg Thr Gin Ser Ser Asp Ser
1 5 10 15

Ala Tyr val

Page 8



<213> Artificial
note =

ser Ser

<211> 18
Artificial sequences; note =
Pro Ser Arg Pro ser Ser
<211> 24
Artificiad2lfe nces; note =
Ile Trp Ei%nNgAmlysWo
Pro Arg B
<220> Page 13 308142

<220>

<223> Description of Artificial
synthetic construct

<400> 35

Pro Arg Met Ser Met Pro Asn pPhe
1 5

Ala Tyr val

Sequence

Lys Ser Ay Asp 1 5 10 15

Ser Al a Ser

<210>
<211>
<212>

f§§13>
€220> _
<223> pescription of Artificial

synthetic construct

<400> 36
Pro Arg Ala Gly Sgr Glu Lys Gly
1

36

21

PRT

Artificial Sequence

Thr Thr val Trp Ile
20

<210>
<211>
<212>
<213>

<220>
<223>

37

23 .

PRT

Artificial Sequence

Description of Artificial
synthetic construct

<400> 37
Gly Tyr His Ser Agp LYS Arg Arg

g Ser Asp Asp Leu Ser val
20

<210>
<211>
<212>
<213>

<220>
<223>

38

19

PRT

Artificial Sequence

Description of Artificial
synthetic construct

<400> 38
Pro Leu Ser Arg Leu Ser Lys Ala
1 5

Leu Thr val

<210> 39

<220> <223> Description of Artificial
synthetic construct <400> 53 Ser

<212> PRT <213> Artificial
synt hetic

<212> PRT <213> Artificial
synt hetic construct <400> 55

sequences;
Lys Ala Gy ser Asn Lys ser Thr Al a
Gy Lys Asn Ser Val Trp Val 20 <210> 54
sequence <220> <223> Descri ption of
uct <400> 54 Gy G@n Lys Pro
3§§Q§téu XY 510 15 Tyr Val <210> 55
<220> <223> Descri ption of
Arg Gn Pro Lys
A u Leu Asp Asp

Lys
Sequence

Trp Lys Ile 1 5 10 15

zngqg@1cﬁﬁ19a?@§C§21l> 20 <212> PRT <213> Artificial sequence

Sequences; hote =

Gly Arg Thr Gln Ser Ser Asp Ser
10 15

Sequences; note =

Ser Ala Ser ser Arg Asp G1y Lys
10 15

Sequences; note =

Leu Ser Lys Ala Ser Ser Lys Ala
10 15

Sequences; note =

Ser Ser Arg Ala Arg Ser Asp Asp
10 15
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<223> Description of Artificial sequences; note = synthetic construct <400>
56 Ay Arg Lys Lys Arg Arg G n Arg Pro Pro Gn Arg Pro Arg Pro Asp 1 5 10
15 Asp Leu Au Ile 20 <210> 57 <211> 25 <212> PRT <213> Artificia
Sequence <220> <223> Description of Artificial sequences; note = synthetic
construct <400> 57 Arg An lle Lys Ile Tﬂg Phe G n Asn Arg Arg Met Lys Trp
Lys Lys 1} 15 Arg Pro Arg Pro Asp3R84-dut™fu Ile 20 25 <210> 58
<211> 25‘<%%l%§%PRT <213> Artificial Sequence <220> <223> Description of
Artifici ajzﬁequ&ﬁ«fe&,amsé@encesynt hetic construct <400> 58 Arg Gn lle Ala
Ile Trp Phe A n Asn Arg Arg Met Lys Trp Al a Ala 151015 Arg Pro Arg Pro
Asp Asp L% Oﬁlu |Le 20 25 F 1> 18 12> PRT <213> Artificia
sequence < gﬁzﬁgoﬁgégfh%i ﬁ?afsﬁﬂ%¥$?%ﬁ59 ®équences; note = synthetic

construct <400

<400> 39
on Asn His val V?1 Ser Leu Thr Asn an Leu Ile Gly Arg Arg val
0 15

Pro Thr Asp Leu GIn Ile
20

<210> 40

<211> 29

<212> PRT

<213> Artificial Sequence

<220> o L
<223> Description of Artificial Sequences; note =
synthetic construct

<400> 40

Pro Ser Cys val Sgr Ser Ser Ala val ieu Thr Thr Ile Cys Ser Ser
1 0 15

Asp GIn val ga1 Pro val Gly Leu ger Ser Phe Tyr Met

<210> 41
<211> 21
<212> PRT
<213> Artificial Sequence

<220> ) ] ]
<223> Description of Artificial Sequences; note =
synthetic construct

<400> 41 -
Gly Arg Ser Ser Lgs Ala Ser Lys Ser igr Gly Gly Arg Ala érg Ala
5
Ala Asp Leu Ala Ile
20

<210> 42

<211> 17

<212> PRT

<213> Artificial Sequence

<220>
<223> pescription of Artificial Sequences; note =
synthetic construct

<400> 42 ,
Leu Cys Tyr Leu Leu Ile Arg Tyr Cys Ser Gly Lys Ser Lys igs Pro
1 5 10

val

<210> 43
<211> 18
<212> PRT
<213> Artificial Sequence
' Page 10



Arg Lys Lys Arg Arg Gdn Arg Arg Arg Arg Pro Arg Pro Asp Asp Leu 1 5 10 15
Au lle <210> 60 <211> 30 <212> PRT <213> Artificial sequence <220> <223>
Description of Artificial sequences; note = synthetic construct Page 14
308142 4.txt <400> 60 rhr Arg ser ser Arg Ala Ay Leu G n Phe Pro Val Gy
Arg Val Hs 15 10 15 4rg Leu Leu Arg Lys Arg Pro Arg Pro Asp Asp Leu GQu
I[le 20 25 30 <210> 61 <211> 35 <212> PRT <213> Artificial Sequence <220>
<223> Description of Artificial sequef8&4rotte = synthetic construct <400>
61 Ay Tppythr Lev Asn ser Ala Ay Tyr Leu Leu Ay Lys Ile Asn Lys 1 5 10
15 Al aiz@.% PledcrAbei dnedif Alrgifixsal ¥sqldngedieHo g Pro Arg Pro Asp Asp 20 25 30
U du |l.e 35syr2ie@ic @ansa2udt- 27 <212> PRT <213> Artificial sequence <220>

<223> De<s466; grtsi on of Arti.fi ci al sequences; note = synthetic construct <400>

62 Gly GIn Lys Pro Pro Ser Arg Pro Ser Ser Ser Ala Ser Lys Lys GIn
1 5 10 15
Tyr val

<210> 44

<211> 19

<212> PRT

<213> Artificial Sequence

<220>
<223> Description of Artificial sequences; note =
synthetic construct

<400> 44
Ser Ser Arg Ala Ser Ser Arg Ala Ser igr Arg Pro Arg Pro Asp Asp
1 5 15

Leu Glu val

<210> 45

<211> 9

<212> PRT

<213> Artificial Sequence

<220>
<223> pescription of Artificial Sequences; note =
synthetic construct

<400> 45
Arg Pro Lys Pro Agp Asp Leu Glu Ile
1

<210> 46

<211> 19

<212> PRT

<213> Artificial Sequence

<220> o o
<223> Description of Artificial Sequences; note =
synthetic construct

<400> 46
Sgr Ser Arg Ala s§r Ser Arg Ala Ser ier Arg Pro Lys Pro Agp Asp
0 1

Leu Glu ITe

<210> 47

<211> 9

<212> PRT

<213> Artificial Sequence

<220>
<223> Description of Artificial Sequences; note =
synthetic construct
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Lys Leu Ala Leu Lys Leu Ala Leu Lys Ala Leu L'ys Ala Ala Leu Lys 1 5 10 15
Leu Ala Arg Pro Arg Pro Asp Asp Leu Qu Ile 20 25 <210> 63 <211> 25
<212>PRT <213> Artificial sequence zs220> 23> Description of Artificial

sequences; note = synthetic construct <400> 63 Ala Ala Val Ala Leu Leu Pro
Ala Val Leu Leu Ala Leu Leu Ala Pro Lg rg Pro Arg Pro Asp Asp Leu
AQu Ile 200@547<210> 64 <211> 19 <212> 13> Artificial Sequence <220>

<223> Desacg impbi oys @FoAdp Asgilau Segudaces; note = synthetic construct <400>
64 Page 15 308142 4.txt>5 Val Pro Met Leu Lys Pro Met Leu Lys Gu Arg Pro Arg
Pro Asp 10 15 Leu Qu Ile <210> 65 <211> 37 <212> PRT <213>
ArtifiC|A§ﬂgéqgence <220> <223> Description of Artificial sequences; note =
synt heti e2tdngRruct <400> 65 Met Ala Asn Leu Gy Tyr Trp Leu Leu Ala Leu Phe
Val Thr KBi3>TAptiflicdalFegygence

<220>
<223> Description of Artificial Sequences; note =
synthetic construct <

<400> 48

Ser Ser Arg Ala Ser Ser Arg Ala Ser Ser Arg Pro Arg Pro Asp Asp
1 5 10 15

Leu Asp Ile

<210> 49

<211> 19

<212> PRT

<213> Artificial Sequence

<220>
<223> Description of Artificial Sequences; note =
synthetic construct

<400> 49
sir Ser Arg Ala Sgr Thr Arg Ala Ser igr Arg Pro Arg Pro Asp Asp
15

Leu GIu ITe

<210> 50

<211> 9

<212> PRT

<213> Artificial Sequence

<220>
<223> Description of Artificial Sequences; note =
synthetic construct

<400> 50
Arg Pro Arg Pro G}u Asp Leu Glu Ile
1 1

<210> 51

<211> 19

<212> PRT

<213> Artificial Sequence

<220>
<223> Description of Artificial Sequences; note =
synthetic construct

<400> 51

Ser Ser Arg Ala Ser Ser Arg Ala Ser Ser Arg Pro Arg Pro Glu Asp
1 5 10 15

Leu Glu Ile

<210> 52
Page 12



Thr Asp Val Gy Leu Cys Lys Lys Arg Pro Lys Pro Arg Pro Arg Pro 20 25 30
Asp Asp Leu Qu Ile 35 <210> 66 <211> 27 <212> PRT <213> Artificial
Sequence <220> <223> Description of Artificial sequences; note = synthetic
construct <400> 66 Leu Leu Ile Ile Leu Arg Arg Arg Ile Arg Lys A n Ala His
Ala Hs 15 10 15 ser Lys Arg Pro Arg Pro Asp Asp Leu Gu Ile 20 25 <210>
67 <211> 30 <212> PRT <213> Artificial Sequence <220> <223> Description of
Artificial sequences; note = synthespguggonsktuct <400> 67 Lys A u Thr Trp
Trp Aus ZHPE Trp Thr Gu Trp ser An Pro Lys 15 10 15 Lys Lys Arg Lys
Val Arg; Leu Gu Ile 20 25 30 <210> 68 <211> 27 <212>
PRT <2135 rtlt?fﬁcﬁgﬂ A%%quec%ce <220> <223> Description of Artificial
sequence&20>note = .syntheti c construct <400> 68 Arg Ay Ay Arg Leu Ser Tyr

Ser Ar g ¥ %ﬁrghmo(’%}f;mt seialTrRAveISESe "PEC 308142 4. t xt

<400> 52
Gly Asp Gly Lys Agn ser val Trp val
1

<210> 53

<211> 23

<212> PRT

<213> Artificial Sequence

<220>
<223> Description of Artificial Sequences; note =
synthetic construct

<400> 53
Ser Lys Ala Gly Sgr Ash Lys Ser Thr Ala Ser Ser Lys Ser G1y Asp
1 10 15
Gly Lys Ash ger val Trp val
0

<210> 54

<211> 18

<212> PRT

<213> Artificial Sequence

<220>
<223> Description of Artificial Sequences; note =
synthetic construct

<400> 54
Gly GIn Lys Pro Pgo Ser Arg Pro Ser igr Ser Ala Ser Lys Egs Leu
1

Tyr val

<210> 55

<211> 24

<212> PRT

<213> Artificial Sequence

<220>
<223> pescription of Artificial Sequences; note =
synthetic construct

<400> 55
Arg G1ln Pro Lys Ile Trp Phe Pro Asn égg Arg Lys Pro Trp igs ITe
1 5

Glu Leu Asp Agp Pro Arg Pro Arg
2

<210> 56

<211> 20

<212> PRT

<213> Artificial Sequence

<220>
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1 S1015 dy Arg Arg Pro Arg Pro Asp Asp Leu Qu Ile 20 25 <210> 69 <211>
24 <212> PRT <213> Artificial sequence <220> <223> Description of
Artificial sequences; note = synthetic construct <400> 69 Ser -Asp Leu Trp
Gu, et Met Met Val Ser Leu Ala Cys A n Tyr Arg 1 5 10 15 Pro Arg Pro Asp
Asp Leu Qu Ile 20 <210> 70 <211> 21 <212> PRT <213> Artificial Sequence

<220> <223> Descripti.on (%:f Ar Iji_f i_C]a al SéW@GéS@thot e = synthetic construct
<400> 70 FAP” ggﬁ%?éﬁl%&ﬂﬁﬁﬁg &R SCAURNESSy #9%E Eys Leu Arg Pro Arg Pro 1
5 10 15 Asp p Leu ulle 20 <210> 71 <211> 120 <212> PRT <213>
Artifici adodegbence <220> <223> Description of Artificial sequences; note =
synt het i €1y oW$t kyetlys ATe GYsAm W@y%"@éﬂn,&eﬁm Pro Angr PFP AsAl a Thr Ser Ay
Al a Leu %élg%oe % 10°15 Al a Lys Asp st Gy ser dn E?s Tyr Ala Tyr Phe
Asn Gy &8 OH 5%5 30
‘ <210> 57

<211> 25

<212> PRT
<213> Artificial Sequence

<220>
<223> pescription of Artificial sequences; note =
synthetic construct

<400> 57
Arg Gln Ile Lys Ile Trp Phe Gln Asn érg Arg Met Lys Trp Lys Lys
1 5 0 15

Arg Pro Arg Pro Asp Asp Leu Glu Ile
20 25

<210> 58

<211> 25

<212> PRT

<213> Artificial Sequence

<220>
<223> pDescription of Artificial Sequences; note =
synthetic construct

<400> 58
Arg GIn ITe Ala ITe Trp Phe Gln Asn Arg Arg Met Lys Trp é1a Ala
1 5 10 5

Arg Pro Arg Pro Asp Asp Leu Glu Ile
20 25

<210> 59

<211> 18

<212> PRT

<213> Artificial sequence

<220>
<223> pescription of Artificial Sequences; note =
synthetic construct

<400> 59 :
A{g Lys Lys Arg Arg Gln Arg Arg Arg Qgg Pro Arg Pro Asp égp Leu
5

Glu Tle

<210> 60

<211> 30

<212> PRT

<213> Artificial Sequence

<220>
<223> pescription of Artificial Sequences; note =
synthetic construct
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ser Pro Thr Ala Pro Leu ser Pro Met ser Pro Pro Ay Tyr Lys Leu 35 40 45
val Thr Ay Asp Arg Asn Asn ser ser Cys Arg Asn Tyr Asn Lys A n 50 55 60
Ala ser Qu @n Asn Trp Ala Asn Tyr ser Ala u G n Asn Arg net 65 70 75 80
Ay Gn Ala Gy Ser Thr Ile Ser Asn ser Hs Ala A n Pro Phe Asp 85 90 95
Phe Pro Asp Asp Asn G n Asn Ser Lys Lys Leu Ala Ala Gy Hs du 100 105 110
Leu Gn Prp Ley Ala lle Val Asp 115 12608445t <211> 120 Page 17

308142_47{Xf g k25 PRFg RS tdf
of Artifizxial Sequences; note sy

"Pro Tyr S&r LB J-€8eAr@ELysThIrg mEe Afwsy
Pro Lys Tyr Ala Ty?—OTyr Asn Ay Cys
~Ser Pro Metg.Sgf Pro Pro Gy Tyr Lys
- Asn Ser &SEr-Qys Arg Asn Tyr Asn Lys
~Ala Asn %]rbSERT_AI_a.GI u G@n Asn Arg
" Thr Il e SEB>pARtISEET1A} Sepyelc® n Pro
A n Asn Ty, Lys Lys Leu Ala Ser Ay
Thr Il e Yai3-As8s @ipti¥rd ofr A&t Fc 120

synthetic construct

<400> 61
Gly Trp Thr Leu Asn Ser Ala Gly
1

5
Ala Leu Ala Ala Leu Ala Lys Lys
20
teu Glu Ile
5 s

62

27

PRT

Artificial Sequence

<210>
<211>
<212>
<213>

<220>
<223> Description of Artificial

synthetic construct

<400> 62
Lys Leu Ala Leu Lys Leu Ala Leu
1 5

Leu Ala Arg gro Arg Pro Asp Asp
0

<210>
<211>
<212>
<213>

~A220>
. 5R23>

63

25

PRT

Artificial Sequence

Description of Artificial
synthetic construct

<400> 63
Ala Ala val Ala Lgu Leu Pro Ala

Arg Pro Arg gro Asp Asp Leu Glu
0

<210>
<211>
<212>
<213>

<220>
<223>

64
19
PRT
Artificial Sequence

Description of Artificial
synthetic construct

<400> 64

5T @he SP6AF Ca1y<RRPXaT243> Description
nt hami ¢ construct <4QG> 72 Lys Thr Asp

PEp AsBeASILyeu Gk I1e5 10 15 Cys Gy Ser
2Bar Ser Pro Thr 308 25 30 Ala Pro Leu

Leu Val Thr Ay 35 40 45 Asp Arg Asn

Gn Ala Ser Au 50 5560 dn Asn Trp
Mt'Gy @n Ala 65 70 75 80 dy' Ser

Phe Asp Phe Ala Asp 85 90 95 Qdu His

Hs Qu Leu @n Pro 100 105 110 Leu

sequeh@es / fote =

Tyr Leu Leu Gly Lys Ile Asn Lys
10 15

Ile Leu Arg Pro Arg Pro Asp Asp
25 30

sequences; note

Lys Ala Leu Lys Ala Ala Leu Lys.
10 15

Leu Glu Ile

25

Sequences; note

val Leu Leu Ala Leu Leu Ala Pro
10 15

Ile

25

Sequences; note
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<211> 120

Artificial Sequences; note =

Thr Ile Arg Asp Ser Leu Asn Ser Lys Arg Arg Qu

Gy Ala Tyr Asn Tyr MoPM'WrTm/Snﬂw

Gy Tyr Asn Ile Ala Val Lys Pro ASP G

Ser %S B sT¥F n

Gu %ﬁ# g %eéle?gsH?éso@% %ungnld_eu

Au

Ala Val An Ala Tyr Ser Hs Gn Asn Asn Pro Hs Gy

3 uLys Ly Lys Val 115 120

Art|f|C|g§ileg¢ence <220> <223> Description of Artificial

synthetic construct

<400> 65
Met Ala Asn Leu G1y Tyr Trp Leu

Thr Asp Vval G1y Leu Cys Lys Lys
Asp Asp Leu G]u Ile

35
<210>
<211>
<212>
<213>

<220>
<223>

66

27

PRT

Artificial Sequence

Description of Artificial
synthetic construct

<400> 66
Leu Leu Ile Ile Lgu Arg Arg Arg
1

Sser Lys Arg Pro Arg Pro Asp Asp
20

<210>
<211>
<212>
<213>

<220>
<223>

67

30

PRT

Artificial Sequence

Description of Artificial
synthetic construct

<400> 67
L{S Glu Thr Trp Tgp Glu Thr Trp

Lys Lys Arg 5%5 val Arg Pro Arg

<210>
<211>
<212>
<213>

<220>
<223>

68

27

PRT

Artificial Sequence

Description of Artificial
synthetic construct

<400> 68
Arg Gly Gly Arg Leu Ser Tyr Ser

<212> PRT <213> Artificial

Sequence

s

<210> 74 <211> 120

Leu Ala Leu Phe
10

Arg Pro Lys Pro
25 | .

Sequences; note
Ile Arg Lys Gln
10

Leu Glu Ile
25

Sequences; note

Trp Thr Glu Trp
10

Pro Asp Asp Leu
25

Sequences; note

Arg Arg Arg Phe
Page 16

<220> <223> Description of
synthetic construct <400> 73 Leu Ay Phe Ay

1510 15 Leu Gu Asp Pro

Pro 20 25 30 Ser Ala Pro Pro

35 40 45 Tyr Thr Glu Leu
Thr Ala A n
&%6 BAIa Asp Leu

3o

Ala Leue(EanWg Gulle Arg Mt Ala dn Gu Arg 85 90 95 Leu Asp Leu

100 105 110 Pro Arg
<212> PRT <213>

sequences; note =

synt heti e2xmneRTuct <400> 74 Gy Phe Ay Thr Ile Arg Asp Thr Leu Asn Asn Lys
Arg Lys Q13>Leut1ﬁ=v&ge1 1®aq8e8I2 4. txt 1 S 10 15 Gu ASP Ser Gy Thr Tyr
Asn Tyr EI{ >Phe Thr Trp Asn Thr Pro Ser 20 25 30 Ala Pro Pro Ay Tyr Asn
e Ala Ya33 Ll yesdripefe of RrdMEt RN s&yliencdds; 4R145-

val Thr Met Trp
15
Arg Pro Arg Pro
30

Ala His Ala His
15

ser Gln Pro Lys
15
Glu Ile
30

Ser Thr ser Thr



Thr

Gu Leu Ser Asn Ala Lys Met Ala Tyr Lys G n Asn Lys Ala Asn 50 55 60

lle Ala Gn AQu Gn @n Tyr Ay Ser Asn Qu GQu Asn Ile Pro Ala 65 70 75 80

Asp
Asp
Ser

Leu Gu Asn Leu An Arg Qu Ile Lys Val Ala A@n Qu Arg Leu 85 90 95
Met Ala lle Gn Ala Tyr Asn Asn A n Asn Asn Pro Gy ser Ser 100 105 110
Arg Gu Lys Lys Ser Lys Ala 115 120 <210> 75 <211> 120 <212> PRT <213>

Artificial Sequence 4. 20> < 23> Description of Artificial sequences; note

Thr
Ser
Leu
Adn
Pro
Ay
Leu

synthetic construct <400> 75 Pro Tyr Leu Val Asp Cys Phe Val Ser Arg Pro

Qu Lys Thr Ile 1 5 10 15 Phe Egﬂﬂﬂat%e Met ggu Val val Ay Leu lle
Leu I u lepgs G u Leu Val His’Leu Leu Cys Arg Cys
SerGﬁfér&ég\yg@ ’3%5’7’?1%%38 %ﬁg‘jé&l amArIgeGl n Ay An Asp Ala Pro Pro Thr
Gy Thr Ser Ser 50 55 60 Asp Pro Tyr Thr Asp A n Val Phe Phe Tyr Leu
Val j%gg n dy 6570 75 80 Pro Ser Ser Pro Pro Cys Pro Thr Tyr Asn
Leu 56K Ser Qu 85 90 95 On Asn Trp Ala Asn Leu Thr Thr Gu Qu Arg
Al a<B83s SarifArig] d€@0edd®s5 110 Pro Pro Leu Phe Leu Asp Pro Pro 115 120

210> 76<37]O%> 120 <212> PRT <213> Artificial Sequence <220>

<223> Description of Artificial Sequences; note =
synthetic construct

<400> 69
Sir Asp Leu Trp G;u'Met Met Met val igr Leu Ala Cys Gln Iyr Arg
5

Pro Arg Pro égp Asp Leu Glu Ile

<210> 70

<211> 21

<212> PRT

<213> Artificial Sequence

<220> oo L
<223> Description of Artificial Sequences; note
synthetic construct

<400> 70 )
Thr Ser Pro Leu Asn Ile His Asn Gly ng Lys Leu Arg Pro Arg Pro
1 5 1 15

i

Asp Asp Leu Glu Ile
20

<210> 71
<211> 120
<212> PRT
<213> Artificial Sequence

<220>
<223> Description of Artificial Sequences; note
synthetic construct

<400> 71

Lys Gly Lys Ser Asp Pro Tyr His Ala Igr Ser Gly Ala Leu ier Pro
1 5 5

Ala Lys Asp Cys Gly Ser GlIn Lys Tyr Ala Tyr Phe Asnh ggy Cys ser

20 25
Ser Pro Thr Ala Pro Leu Ser Pro Met Ser Pro Pro Gly Tyr Lys Leu
35 40 45
val Tgr Gly Asp Arg Ash égn Ser ser Cys Arg gan Tyr Asn Lys GIn
5

Ala ser Glu Gln Asn Trp Ala Asn Tyr Ser Ala Glu GIn Asn Arg Met

65 70 75 80

Gly Gin Ala Gly ger Thr Ile Ser Asn Sgr His Ala Gln Pro gge Asp
5

Asn Gln Asn Ser Lys Lys Leu Ala Ala Gly His Glu

105 110

Phe Pro Asp Asp
100
Leu GIn Pro Leu Ala Ile val Asp

115 120

<210> 72
<211> 120
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<223> Description of Artificial Sequences; note = synthetic construct <400>
76 Cys Ay Ser Lys Au Hs Ay Asn Arg Lys Met Arg Ay Arg Leu Leu 1 5 10
15 Leu Thr Tyr Met Ala ser Ile Phe Phe Lys ser Val Phe Qu Val Ala 20 25 30
Phe Leu Leu Ile dn Trp Tyr Leu Tyr Gy Phe Thr Leu Ser Ala Val 35 40 45
‘Tyr Ile Cys Qu An Ser Pro Cys Pro Hi's Val p Cys Phe Leu 50 55 60
Ser Arg BrgJhggi@ u Lys Th'r Ile Phe IlgﬁﬁgﬁLghééibt Leu Val Val 65 70 75
80 Page 19130844 fdctadt seGednchbt Val Ser Phe Val Leu Asn Val Ile G u Leu Phe
Tyr Val LeEOBS 90 95 Phe Lys Ala Ile Lys Asn Hs Leu Ay Asn Gu Lys Gu
d u Val Q 105 110 Val Gu Leu G n Lys 115 120 <210> 77
<211> 23923 Scﬁéﬂtgﬁgﬁgt (Pgﬁa CE&EQhenc&°t€ 520> <223> Description of
Artificial sequences not e synthetic construct <400> 77 Met Val ser Lys Gy
Gu Gu thOPHEZThr Gy Val vVal Prolle Leu 15 10 15 Val Qu Leu Asp Ay
Asp Val @WAHPSP'LWVPh%‘-‘rsé?S \BEIr Sby 59” yMex) Sgs PIO Sey Ltye A udy Asp Al a
5

"Thr Tyr u ) y Lys Leu
Pro Val o rgo; Lyke{k},rj\_/x? 1]th$ %,e ng S%eagéllhr 'I%?'G dy Vval dn
Cys Phe sdn mrcg %_Eyrsd:?r @rmﬁ—lserl‘%b ey G]ﬁSTnyOL75 LeBOVal Thr Gly

| 45

Asp Arg Asn Asn Ser Ser Cys Arg Asn Tyr Asn Lys GIn Ala Ser Glu
50 55

60
Gln Asn Trp Ala Asn Tyr Ser Ala Glu GIn Asn Arg Met'Gly Gln Ala
65 70 . 75 80
Gly ser Thr Ile Ser Asn Ser His Ala Gln Pro Phe Asp Phe Ala Asp
90 95
Glu His GIn Ash Thr Lys Lys Leu Ala Ser Gly His Glu Leu Gln Pro
100 105 110

Leu Thr Ile val Asp Gln Arg Pro

115 120
<210> 73
<211> 120
<212> PRT
<213> Artificial Sequence
<220>

<223> Description of Artificial Sequences; note =
synthetic construct

<400> 73
Liu Gly pPhe Gly Tgr Ile Arg Asp Ser igu Asn Ser Lys Arg égg Glu
Leu Glu Asp P50 Gly Ala Tyr Asn ;gr Pro phe Thr Trp Agn Thr Pro
2 3
Ser Ala Pro Pro Gly Tyr Asn ige Ala val Lys Pro Qsp Gln Ile Gln
35 5
Tyr Egr Glu Leu Ser Asn éga Lys Ile Ala Tyr %%s GIn Asn Lys Ala
Asn Thr Ala GIn Glu GIn GIn Tyr Gly Ser His Glu Glu Asn Leu Pro
65 70 75 80
Ala Asp Leu Glu §1a Leu GIn Arg Glu Ile Arg Met Ala Gln g1u Arg
5 90 5
Leu Asp Leu Ala val Gln Ala Tyr Ser His GIn Asn Asn Pro His Gly
100 105 110
Pro Arg Glu Lys Lys Ala Lys val
115 120
<210> 74
<211> 120
<212> PRT
<213> Artificial Sequence
<220>

]

<223> pescription of Artificial Sequences; note
synthetic construct

<400> 74
Gly Phe Gly Thr Ile Arg Asp Thr Leu Asn Asn Lys Arg Lys Glu Leu
Page 18



A@n H's Asp Phe Phe Lys Ser Ala Met Pro Gu Ay Tyr Val Gn du 85 90 95
Arg Thr Il ePhe Phe Lys Asp Asp Gy Asn Tyr Lys Thr Arg Ala Glu 100 105 110
Val Lys Phe Gu Gy Asp Thr Leu val Asn Arg Ile Qu Leu Lys Gy 115 120 125
lle Asp Phe Lys Qu Asp Ay Asn Ile Leu Ay His Lys Leu GluTyr 130 135 140
Asn Tyr Asn ser His Asn Val Tyr Ile Met Ala Asp Lys @ n Lys;.: Asn 145 150
155 160 dy IIe Lys VaI Asn Phe Lys IIe30®192J:us:xAsn Ile Au Asp G yser 165
170 175 %I Le aEL p hr Pro1le Gy Asp Ay
180 185 180" P8 %F G%éu g f:’r”t?”Ag% /?éﬂ WESTITQrTrIPeﬁS'S |’8'"T'?1'"° éeﬁ Ser Ala Leu
195 200 2@%a ﬁ@rp&df%wsm%@nﬁﬁ@ AdvhYSLy @résispHesn MRt &Rl Tyeu Leu G u Phe
210 215 220 Val33hr Ala Ala Ay #be Thr Leu Ay M Asp Qu Leu Tyr Lys

225 230 23hr G&Eltﬁu $SF<BQSI'1A1€(}YS<|’2€UQ>ME)I\WF<218€£61ArNS'f ilysahlaséghence <220>
<223> Des op, Of - Ar e etic nstruct <400>
78 ccctcc%g%:c’ﬂgggéﬁcctGJ:{g\t((E:1I cg'% 3’ct @psggcgsgncggc Gg}é’cé?:%ar}tgga%c %gagatc 60
<210> 79 x&dleu2@lu A2d2zeuDiiin Pagec PP 1308yE2v4T tatta cl2k3w Afd iLkuici al Sequence

<220> <223> Descri pt i ofb of _Artificial s¥juences; note_= 9%ynthetic
const ruct AsRdtst At Ile G1n Ala Tyr Asn Asn GIn Asn Asn Pro Gly Ser Ser

100 105 110
Ser Arg Glu Lys Lys Ser Lys Ala
‘ 115 120
f <210> 75
f <211> 120
‘ <212> PRT

<213> Artificial Sequence

1 43220>
223> Description of Artificial Sequences; note =
synthetic construct

<400> 75
PEO Tyr Leu val Agp Cys phe val ser ﬁgg Pro Thr Glu Lys I?r Ile
Phe 1le Ile Pge Met Leu val val Gly Leu Ile Ser Leu §81 Leu Asn
2 25
Leu Leu Glu Leu Vval His Leu Lgu Cys Arg Cys Leu ier Arg Gly Met
35 4 5
Arg Ala Arg GlIn Gly Gin Asp Ala Pro Pro Thr ng Gly Thr Ser Ser
50 55 6
Asp Pro Tyr Thr Asp GIn val Phe Phe Tyr Leu Pro val Gly GIn Gly
65 70 ‘ 75 80
Pro Ser Ser Pro gro Cys Pro Thr Tyr Agn Gly Leu Ser Ser Sgr Glu
5 9
Gln Asn Trp Ala Asn Leu Thr Thr Giu Glu Arg Leu Ala Ser Ser Arg
100 105 110
Pro Pro Leu Phe Leu Asp Pro Pro
115 120

~<210> 76

£211> 120

“<212> PRT

<213> Artificial Sequence

<220>
<223> pescription of Artificial Sequences; note =
synthetic construct

<400> 76
C{s Gly Ser Lys G}u His Gly Asn Arg i%s Met Arg Gly Arg Leu Leu

Leu Thr Tyr nzagt Ala ser Ile phe gl51e Lys Ser val phe %u val Ala
Phe Leu Leu Ile GIn Trp Tyr Lgu‘Tyr Gly Phe Thr Leu Ser Ala val
4 45
Tyr ITe Cys Glu GIn Ser Pro Cys Pro His Arg g31 Asp Cys Phe Leu
50 55,
ser Arg Pro Thr Glu Lys Thr Ile phe Ile Leu Phe Met Leu val Vval
65 70 75 80
page 19



cggccccgge ccgacgacct ggagatc 27
<220> <223> Description of Artificial

Artificial

Sequence

<210> 80 <211> 27

<212> DNA <213>

sequences;
©'210> 81 11>

synt hetic construct <400> 80 cggccccggc ccgacgacct ggaggtg 27

27 <212> DNA <213> Artificial

Artificial

Sequence

construcﬂ*£4Q0>A82

seqguences,

DNA <213%: L

Sequences;

note =

DRI 1

no e115 synthet C con

%%9

ccccaaccgg cggaagccct ggaagaag 48
<210> 77
<211> 239
<212> PRT
<213> Artificial Sequence

<22
<22

<40
Met
1
val
Glu
Cys
Leu
65
Gln
Arg
val
Ile
Asn
145
Gly
val
Pro
ser

val
225

0>

3> Description of Artificial
synthetic construct

0> 77
val

Glu
Gly
Thr
50

Thr
His
Thr
Lys
Asp
130
Tyr
Ile
Gln
val
Lys

210
Thr

<210> 78

<21
<21
<21

<22
<22

<40

ccetecteece gggectectc ccgggectce teccggecce ggeccgacga cctggagatce

<21
<21

1> 60
2> DN

Ser
Leu
Glu
35

Thr
Tyr
Asp
Ile
Phe
115
rhe
Asn
Lys
Leu
Leu
195
Asp

Ala

A

Lys
Asp
20

Gly
Gly
Gly
Phe
Phe
100
Glu
Lys
Ser
val
Ala
180
Leu
Pro

Ala

Gly
5
Gly
Asp
Lys
val
Phe
85
Phe
Gly
Glu
His
Asn
165
Asp
Pro
Asn

Gly

Glu
Asp
Ala
Leu
Gln
70

Lys
Lys
ASp
Asp
Asn
150
Phe
His
Asp
Glu

Ile
230

Glu
val
Thr
Pro
55

Cys
Ser
Asp
Thr
Gly
135
val
Lys
Tyr
Asn
Lys

215
Thr

3> Artificial Sequence

0>

Leu
Asn
Tyr
val
Phe
Ala
Asp
Leu
120
Asn
Tyr
Ile
Gln
His
200
Arg

Leu

3> pescription of Artificial
synthetic construct

0> 78

0> 79
1> 27

<212> DNA

Sequence
synt hetic
CCYacyaCWerdfeC el 2dr pRRAYT B #2h1vaT2
<220> <223> Bescription of Arwofici al
Y¥& At Hts:gsgg@bct«sgt@bgws TAu @UOVaB3Tw211> 48

<220> <223> Description of
iﬁgi‘ 9le

le

note =

<400> 81 cggccccgge
LeiMe<BdBXadr td i ci al

Sequencegs not e

synt hetic
<212>

SI823> pescriptiohlbf Artificial
uct <400> 83 cggcagccca agatctggtt
<210> 84 <211> 108

Sequences; note

Phe
Gly
25

Gly
Pro
Ser
Met
Gly
105
val
Ile
Ile
Arg
Gln
185
Tyr
Asp

Gly

Thr
10

His
Lys
Trp
Arg
Pro
90

Asn
Asn
Leu
Met
His
170
Asn
Leu
His

Met

Gly
Lys
Leu
Pro
Tyr
75

Glu
Tyr
Arg
Gly
Ala
155
Asn
Thr
Ser
Met

ASp
235

Sequences;

val
Phe
Thr
Thr
60

Pro
Gly
Lys
Ile
His
140
Asp
Ile
Pro
Thr
val

220
Glu

note

Page 20

val
Ser
Leu
45

Leu
Asp
Tyr
Thr
Glu
125
Lys
Lys
Glu
Ile
Gln
205
Leu

Leu

Pro
val
30

Lys
val
His
val
Arg

110
Leu
Leu
Gln
Asp
Gly
190
Ser
Leu

Tyr

Ile
15

Ser
Phe
Thr
Met
Gln
Ala
Lys
Glu

LyS:

Gl
175
Asp
Ala
Glu

Lys

Leu
Gly
Ile
Fhr
Lys
Glu
Glu
Gly
Tyr

Asn
160

y ‘ser:

Gly
Leu

Phe

60



<212> DNA <213> Artificial Sequence <220> Page 21 3081424.txt <223>
Description of Artificial sequences; note = synthetic construct <400> 84
cggcagccca agatctggtt ccccaaccgg cggaagccct ggaagaagcc ctcctcccgg 60
gcctcctccc gggectcctc ccggecccgg cccgacgacc tggagatc 108 <210> 85 <211> 75
<212> DNA <213> Artificial sequence <220> <223> Description of Artificial
Sequences; note = _synthetic construct <48@814854 aggcagccca agatctggtt
ccccaaccqgg CaFadgEtttciglas/REB€Yy gcccecggece 60 gacgacctgg agatc 75 <210>
86 <211> 75,,5212> DNA <213> Artificial sequence <220> <223> Description of
Artificial geguareesiptioh & Ars¥AlcHET | Tequensdsk Usdte<400> 86 cggcagccca
agatctggtt ccccayotigricggaegcoct ggaagaagcg gccccggecc 60 gacgacctgg aggtg
75 <210> 87 <%§§F 75 <212> DNA <213> Artificial Sequence <220> <223>

Descri pti orf"gﬁz

LfiCi q ; note = synthetic construct <400>
cggcagccca a atcé%%t?ﬁ%g %%gbgggﬁgggaagccct ggaagaagcg gccccggecc 60 4
‘ <210> 80
<211> 27

<212> DNA
<213> Artificial Sequence

<220>
{ <223> Description of Artificial Sequences; note =
i synthetic construct

<400> 80
cggccccgge ccgacgacct ggaggtg 27

210> 81
A211> 27
<212> DNA
<213> Artificial Sequence

<220>
<223> Description of Artificial Sequences; note
synthetic construct

<400> 81
cggccccgge ccgacgacgt geccgtg | 27

<210> 82

<211> 27

<212> DNA

<213> Artificial Sequence

<220>
<223> Dpescription of Artificial sequences; note
synthetic construct

<400> 82
_aaggccecggt ccgacgacct gtcegtg 27

~“=Z210> 83
<211> 48
<212> DNA ‘
<213> artificial Sequence

<220>
<223> pescription of Artificial Sequences; note
synthetic construct

<400> 83
cggcagccca agatctggtt ccccaaccgg cggaagccct ggaagaag 48

<210> 84
<211> 108
<212> DNA
<213> Artificial Sequence

I

<220>
Page 21



gacgacgtgc ccgtg 75 <210> 88 <211> 75 <212> DNA <213> Artificial Sequence
<220> <223> Description of Artificial sequences; note = synthetic construct
<400> 88 cggcagccca agatctggtt ccccaaccgg cggaagccct ggaagaagaa ggcccggtcc
60 gacgacctgt ccgtg 75 <210> 89 <211> 20 <212> PRT <213> Artificial
Sequence Page 22 308142 _4.txt <220> <223> Description of Artificial
Sequences; note = synthetic construct 3p§3@> 83ro CYS Ser Arg Ala Ser Ser
Arg Met &er3-SeesdirigtPdra ofr griirfd cfsh Seduéncke; IoteAsp Leu Asp Val 20 <210> 90
<211> 19 <213¥NtRTicaMStMMEY fici al Sequence <220> <223> Description of

Artifici ajmo'éegklences; note = synthetic construct <400> 90 Pro Arg Val Ser
val Pro ?@gta ecdayat¥ hgthr cdAadEfy T85adRBcOYgaadazyctOcldtctlbgg TYr Vigd Page
23 CLAI Mgcctdétetaiggycctccte ccggecccgg cccgacgacc tggagatc 108
| <210> 85

<211> 75

<212> DNA

<213> Artificial Sequence

<220>
<223> pescription of Artificial Sequences; note =
synthetic construct

<400> 85
cggcagccca agatctggtt ccccaaccgg cggaagccct ggaagaagcg gccccggecce 60
gacgacctgg agatc 75

<210> 86

<211> 75

<212> DNA

<213> Artificial Sequence

<220>
<223> Description of Artificial Sequences; note =
synthetic construct

<400> 86
cggcagccca agatctggtt ccccaaccgg cggaagccct ggaagaagcg gccccggecce 60
gacgacctgg aggtg 75

<210> 87

<211> 75

<212> DNA

<213> Artificial Sequence

<220>
<223> pescription of Artificial Sequences; note =
synthetic construct ‘

<400> 87
cggcagccca agatctggtt ccccaaccgg cggaagccct ggaagaagcg gccccggecc 60
gacgacgtgc ccgtg 75

<210> 88

<211> 75

<212> DNA

<213> Artificial Sequence

<220>
<223> pescription of Artificial sequences; note =
synthetic construct

<400> 88 :
cggcagccca agatctggtt ccccaaccgg cggaagccct ggaagaagaa ggcccggtcec 60
gacgacctgt ccgtg : 75

<210> 89
<211> 20
<212> PRT
<213> Artificial Ssequence
Page 22



pol ypepti

1. The use of an isol ated pol ypeptide conprising the carboxy-term nal am no
acid sequence of an al pha Connexin, or a conservative variant thereof,
wherein the polypeptide does not conprise the full |ength al pha Connexin
protein, in the manufacture of a nedicanment for pronoting healing foll ow ng
tissue injury. 2. The use of claim1, wherein the use pronotes wound
closure. 3. The use of claim1l, wherein the use reduces scar formation. 4.

' The use of claiml, wherein the use 398Difntiesctt i ssue regeneration. 5. The use

of c!aﬁﬂﬁég wherein the use increases the amount of stress or strain

requiregs pDeg&%E%k%hgf%k§§H%ﬁaﬁ5eanﬁC&§en&k claiml, wherein the use

enhances st epnitelkic dbhswoentiation in the tissue. 7. The use of an isolated
4089 Sonprising t he carboxy-term nal am no acid sequence of an al pha

in the manuf acture of

Co i i i i h I tide d
Conniext e B By SRS ST o 8o AEL 381 Pl WIRELT g pol ypert o docs

a nedi cepersv Agr Vateducing inflammtion in a tissue. 8. The use of an
i sol at ed polypep??de conprising the carboxy-term nal am no acid sequence of
an al phaigomgexi n, or a conservative variant thereof, wherein the
pol ypeptaitte 1does not conprise the full |ength al pha Connexin protein, in
of .a_nedi canent for reducing fibrotic tissue formation. 9.

‘the ma ﬂ?tfﬁ .
The usgg%:>£ﬁgﬁgf1%ﬁgFﬂfmieto 8 wherein the subject is undergoing cosnetic

surgery<22040. The use of claim 1, wherein the tissue injury results froma
scrape,<22%t Pesgrapsiaonet ArstEicas] ¢aauanges; bewk sore, body piercing,” bite
wound, st ab SYBUET ¢ JARSHYE wound, surgical wound, stretch injury, crush

wound, &@pPregssi on wound, fracture, sprain, strain, stroke, infarction,
aneuri st Argr valaseovalimohasn &he falgtargarhrdésl seatseomspr 3eli ati on, cel
tissue rogn graPting, or cancerl® 11. The use ofl%laim 1, wherein the

tissue'?ﬁjdgy I's a skin injury, nuscle injury, brain injury, eye injury, or
spinal cord injury. 12. The use of claim1l1l, wherein the tissue injury is
joint injury, back injury, heart injury, vascular systeminjury, soft
tissue injury, cartilage injury, lynphatic systeminjury, tendon injury,

| i gament injury, or abdom nal injury. 13. The use of claim1l, wherein the
pol ypeptide conprises from4 to 30 contiguous amino acids of the

car boxy-term nus of the al pha Connexin. 14. The use of claim 13, wherein the
pol ypeptide conprises from5 to 19 contiguous amno acids of the
carboxy-term nus of the al pha Connexin. 75 15. The use of claim 13, wherein
t he conservative variant conprises a deletion of one amno acid fromthe
car boxy-term nal am no acid sequence. 16. The use of claim1, wherein the

al pha Connexin is selected froma group consisting of Connexin 30.2,
Connexin 31.9, Connexin 33, Connexin 35, Connexin 36, Connexin 37, Connexin
38, Connexin 39, Connexin 39.9, Connexin 40, Connexin 40.1, Connexin 43,
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Connexi n 43.4, Connexin 44, Connexin 44.2, Connexin 44.1, Connexin 45,
Connexin 46, Connexin 46.6, Connexin 47, Connexin 49, Connexin 50, Connexin
56, or Connexin 59. 17. The use of claim1l, wherein the al pha Connexin is
Connexi n 37, Connexin 40, Connexin 43, or Connexin 45. 18. The use of claim
17, wherein the pol ypeptide conpri sesCLAEVE®T no aci d sequence selected from
the group consisting of SEQID NO 1, SEQID NO 2, SEQID NGO 3, SEQ ID NO
4, and SgQ.|HiNO 5. 19. The use of claim 18, wherein the polypeptide
conprises the am no sequence of SEQ ID NO 2. 20. The use of claim]l1,
wherein the p pept i.de. ¢ rises an amno.acjd sequence.wi.th. at .| east 65%
‘sequence 'denﬁL}{e SF 8%?‘hgog%ﬂﬁmaﬁd%%@%“%&ﬁhﬁ6@3%&%6%?9%@6@%3% 1. 21.
‘The use ofdengs ff an alphatennexith &1 3 6PYSSBRHY 6Bk Hicr e swhgielming Bolypsriids equence
with at dosaset cpgmyise thedhl dengioripha (forreximprotein,én thermainwigere®fani no aci ds of
SEQ | D Nanedicanat foFipeomsenglicatingifololyingkissueiimutyhe pol ypepti de conpri ses an
am no acid sequence with at |east 85% sequence identity to the c-term nal
nmost 9 am.no artiedse of cleii1] Whé¥edn the ush3prombees wetmaicloshi@l m 1, wherein the

pol ypeptide further conprises a cellular internalization sequence. 24. The

use of claim 2g, ﬁ@@gf@%ﬂ%tlh%h&%irﬂtﬁéﬁfe Je%%@?@drif&%dtﬁﬂ. sequence conprises an

amno acld sequenc proteln selecte roma group consisting of

Ant ennapegi a, TAT, HLV-Tat, ,Penetratin, Antp-3A (Antp nutant), Buforin II,
Tr ansport‘gn, nﬂﬂsﬁﬁ &Jialfaﬁrpwb tﬂﬁ?ﬂ&usep%rﬁmoz’;?é){sswe.r% kR0, Prion, pVEC
Pep-1, SynBl, Pep-7,14N-1, BGSC (Bi s-Guani di ni um Sperm di ne-Chol esterol)
and BGTC ¥-Bi s-theatse @f alaimn! Twhereinohe ysecingteases the arpeuny o€ stediss of sirain zaguirgdhésr ei n
t he cel | ubreak thatiessweal i zati on sequence i s Antennapedia, and wherein the
sequence conprises the am no acid sequence of SEQ ID NGO 7. 26. The use of
claim 1, @hereThe dsbefpRlnY RERhERE BORY drh@ficed Rtealbdl0difeicdtiaRsiiRRELtisshel ect ed
fromthe group consisting of SEQID NO 8, SEQID NO9, SEQID NGO 10, SEQ ID
NO 11, g i g t rising
t he car bgﬁxgﬁiggmbd%ﬂg@%négg% Z?g’ F%—@&sée&fperﬁ%%g? h&ﬁbﬁﬁ%ﬂ%@)&ﬁg@ .Ancgcg%er%lggﬂ%e
conservar {8 S AlHiiad el el Hap 0T T g e e
full | engtoPRispHy 1B _??ulp # GORRSYIN Proteifyd fUeqiing obf medicAmanE ftent f or
pr e- condi FeAvsingEtlammationdn aissi¢ye prior to injury. 76 28. A conposition
conprising an isol ated pol ypeptide conprising the carboxy-term nal am no
aci d sequénide usé ofan iadlpted pOlypeptdencongrisengethe sebust-tevminah pmant acihsaqeafce

Wwher ei n tdéfen alsHay(uaptiideortoemsarobtiveorpiahisthereb; whstdin thenglypeptighdodsmonexi n
protein, Rt el flf 16QMPRAPhA CBAndxEn Protedn,TH kit @ufhQireto?RiBédicament for

adm ni st rahGRs fi8dtic iB&eTOHRARILL | on of claim 28, wherein the conposition is
a collagen vehicle solution. 30. The conposition of claim28, wherein the

formul ati Qn ! STI‘iienusglo?Elrrlr}? 0f clailmostlI % whéreRThe s@orjecq(iasl undergoing cosmetic surgery.

10.  The use of claim 1, wherein the tissue injury results from a scrape, cut, incision,
laceration, bum, bed sore, body piercing, bite wound, stab wound, gunshot wound, surgical
wound, stretch injury, crush wound, compression wound, fracture, sprain, strain, stroke,
infarction, aneurism, herniation, ischemia, fistula, dislocation, radiation, cell, tissue or organ
grafting, or cancer.

11.  The use of claim 1, wherein the tissue injury is a skin injury, muscle injury, brain
injury, eye injury, or spinal cord injury.

12. The use of claim 1, wherein the tissue injury is joint injury, back injury, heart injury,
vascular system injury, soft tissue injury, cartilage injury, lymphatic system injury, tendon

injury, ligament injury, or abdominal injury.

13.  The use of claim 1, wherein the polypeptide comprises from 4 to 30 contiguous amino
acids of the carboxy-terminus of the alpha Connexin.

: 14.  The use of claim 13, wherein the polypeptide comprises from 5 to 19 contiguous
i amino acids of the carboxy-terminus of the alpha Connexin.

75



31. The conposition of claim28, wherein the gel is a pluronic gel. 32. The
conposition of claim28, wherein the fornulation is a poloxanmer. 33. The
conposition of claim28, wherein the pol ypeptide conprises from4 to 30
contiguous am no acids of the carboxy-term nus of the al pha Connexin. 34.
The conposition of claim28, wherein the polypeptide conprises from5 to 19

cont i gUOUES, am T @@'o‘ﬂ@laﬁﬁ 18 h@h@x@fnbtﬁwoﬁsefvmm@@ar%t EdiBprdcBRAelepBA®R bR  35.

The conpoghinb QRidet bl Ry - BRIl ihbe ials nnexin i s selected froma
group consll st ngO Connex?’n 30. % éonncelm n 1&59), Connexi n 33, Connexin 35,

Connexi n 06 h ggnnfe ex Connexi n 39 9, nnexi n
20 Connelt s Rkt X%Sﬁele ﬁﬁamg&? b el a4 2
Connexi n g @%3&6&8319 ﬁH’é “h OnEgHRSY O%exel %g?% S¥IR 347

Connexi n Gornexdn 3% drenme e@ﬂﬂe&@rﬁlew 403 Coppexiaddposi t i on
of claim Qer,mmmél%‘i qunneXlal4ﬁh§01@mme% A Gannexinréxli, K oBIexiTdhrfeingXinsy,

Connexi n @8ynesm 4tommunexid 37, GFnnekied; dinposiit 50 CafnerindianoB86onmdxén 89.n t he
pol ypepti de conprises the amno acid sequence selected fromthe group

consi sti ng.of BRQkB Maim 1, wiERid e MPhaTonShGh T NRexin®7, SeRnbEh ¥ 4, and

SEQ ID NCCO&GX;’@% ;gpgomp% tion of claim37, wherein the pol ypept| de
3corrpr| ses the amno acid sequence of SEQID NO 2. 39. The corrp05| ti on of

cl aim 28, rei n e c es an.am.,no acid uence
reast osof dliuicn Ly 5‘5@ %? Conhgisey fHSF i wﬁcgé»
wher ein tH %rge £oRpisting %19 4 @IQc,NQ 2, Q 75%
sequence @ 5SEQ I D NG 2. 41. The conposition of cI al m 28, wherein

t he pol ypeptide conprises an anmino acid sequence with at |east 85% sequence
identity 1% SEChd BeNOcRim43, whereircthapolypeptile cofnpeikes the 2BinoMequeica of BEQ

pol ypept i geNourt her conprises a cellular internalization sequence. 43. The

conposition of claim42, wherein the cellular internalization sequence

icorrp_ri S€S70 ﬁ%@s‘@d?gla HEfe eptidd rfgessﬁlﬁﬁ %%cfd cgl’vﬁﬂlp
o i o B Y Sl L

mut ant ) , Pl Ftan. 8 6 i p | K—FGF,
Ku70, Prion, pVEC, Pep- SynBl, Pep-7, HN-1, BGSC (Bis-

Guani di ni g Sp@h‘?ﬁ‘s(?lorfélaéﬁdls @@P’@Flb?heé’ﬁH’PB@f@ comprises an amino acid sequence with

(Bi s- Guanitdpast Uiio PeuearRidestityitothe sierminabmestfassinpiagids of SEQALMNGS L. wher ei n
the cellular internalization sequence is Antennapedia, and wherein the
sequence 2anpr Thessetdfelad InovhasilthegolipeptideSioRpriSed\d anfino aéhl sefbence with
conposi ti gileddt 85%akduedde idehetyab thd herBdlay pept9 ArineQkIdsiof SEQAID M:No aci d
sequence selected fromthe group consisting of SEQ ID NO 8, SEQ ID NO 9,

SEQ I D NGy3 10, 1 REQe! P 1 NR ll%vheﬁenrg h%@gl}é)?gtll\ﬁ% fé?therzlcgfn H3Es QQM&' tion of claim

28, furthﬁlrterﬁa%ﬁonseq%ean an I Ol anal desic, anti -

24.  The use of claim 23, wherein the cellular internalization sequence comprises an amino
acid sequence of a protein selected from a group consisting of Antennapedia, TAT, HIV-Tat,
Penetratin, Antp-3A (Antp mutant), Buforin II, Transportan, MAP (model amphipathic
peptide), K-FGF, Ku70, Prion, pVEC, Pep-1, SynBI, Pep-7,14N-1, BGSC (Bis-Guanidinium-
Spermidine-Cholesterol) and BGTC (Bis-Guanidinium-TrenCholesterol.

25.  The use of claim 24, wherein the cellular internalization sequence is Antennapedia,
and wherein the sequence comprises the amino acid sequence of SEQ ID NO:7.

26.  The use of claim 1, wherein the polypeptide comprises an amino acid sequence
selected from the group consisting of SEQ ID NO:8, SEQ ID NO:9, SEQ ID NO: 10, SEQ ID
NO: 11, and SEQ ID NO:12.

27.  The use of anisolated polypeptide comprising the carboxy-terminal amino acid
sequence of an alpha Connexin, or a conservative variant thereof, wherein the polypeptide
does not comprise the full length alpha Connexin protein, in the manufacture of a
medicament for pre-conditioning a cell or tissue prior to injury.
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i nfl ammat ory agent, anti-histam nic agent, chenotherapy agent, or other
t herapeutic peptide, or conbination thereof. 47. An isolated nucleic acid
selected fromthe group consisting of the nucleic acid set forth as SEQ ID

'NOS: 6, 13, 79, 80, 81, 82, 83, 84, 85, 86, 87, 88, and 89. 48. An isol ated
‘nucleic @8l d & cahpositieh/compriviig an ikblated polypeptidiCdothprisingabe sirbyxy-tefigdl t 0 an
expressi cumlﬁ@aélﬂ@é qQuReEIEMNHElpKEIC orthe X BE b4 cRBIVEII ViffiahhefidE | viegeiahed Of

claim48., J&@ddé@%@éoxﬁﬁns%'tﬁé A ﬁmfa S'O&nﬁ }éﬁﬁélﬁrwhéreﬁ tjdrus. S1. A
a

cel | compyy aaot i RioR for bk adthiniSaridht K1 U COMPTISIng a pol ypepti de
conpri si ng he carboXy- term nal amno acid sequence of an al pha Connexi n,

or a con rvat ve vari. %gﬁ Wnere n the epthde doges no(LH
Sonpri se The. RiFIcomER g HESEFIR Tt CATEROTTUARIS & SpHEeRAE RISt ltiop
acceptable carrier, further conprising gels, bandages, mllipore tapes,

medi cat ed0Q t i e, compesifien ofieleiss 28, whereipshe fqrn}ulaagn I@m@o@w,éotlctmwam;r
pouches. ®3%el.Use of an isol ated pol ypeptide conprising the car boxy-term nal
amno aci d sequence of an al pha Connexin, or a conservative variant

t her eof , aher e cbh@oﬁﬁbﬁl@@@hhﬂ@8d@ﬁ§felﬂ%e gf1MPpluséhié bgl. ful | Iength al pha
Connexi n prot ein, in the manufacture of a nedicanent for pronoting tissue

heal i ng. . i i canent for
pronot i ng t| ssue C%&e)gFL@OthE@m ?1 ‘lmééor ted g%?%gfﬁ?l% Ol?’één%% sing the

car boxy-t | am no. amg 1s neX| 37, ar er at| ve
vari ant t ere e GRRIOSHAN f &lapp ?rFI&éh"dB e&%‘ﬁﬁﬂ?‘?zﬁ' a o881 1ength
“Connexi n @ﬁlﬁt%ltsémm% S C P P’é)t X1&i m 55, V\/nerel n the
Co ti 3ds oftth b rha (gnng

pol ypepti de conprises from4 to 30 contl guous am no acids of the

car boxy- t3r m riille cofnpGsitioaif nladd 28 5wherdinahé pallypdptide poinppsptirae Sod 121 ai m 55,
wher ei n tdeatip@uy ehd SedCoMnhE taboxy-teamius bOthtAphd& di@Bkinguous ami no aci ds of
t he car boxy term nus of Connexi n 37. 58. The isolated polypeptide of claim

55, wher ef tb%@{% %'v%ﬁ%ei%’t chﬁﬁﬁ in ég H?ro‘PA’é o%g | east
nnex ¢ 3@0 f

65% seque claim

55, V\/nere n ts r. 33%9 X&%R ’ at | t
75% sequen¥eFy %g“‘{’)%“ ”BN'{@? Co%r&xml- 9’612%1"8’5186‘ ﬁ%ﬁ L of g?; m

55, wher efPEHE ﬂ‘iﬂei"g’e » §ONAGHIH A4-3 ¢ prneg I\RF’E‘H 43t | east

85% sequelpemIeki prnqxen% ¢@1IN@H4437 Connexign 49.Seraesia epyp@mnéeor
conpri si ngonrkeingY¥ no aci d sequence sel ected fromthe group consisting of
SEQID NO 3, 4, 5, 10, 11, and 12. 62. A naterial coated with a polypeptide

conpri si M. t heTeadageyitiod oficigh 28[WvhcreidGhélalphie uaieen BfCaherinBTaCERREXI N,

or a consfy ¢Rhhd&n ¥&rdrdWnntfigreof . wherein the pol ypeptide does not

conprise the full I'ength al pha Connexin protein.

37.  The composition of claim 36, wherein the polypeptide comprises the amino acid
sequence selected from the group consisting of SEQ ID NO: 1, SEQ ID NO: 2, SEQ ID NO:
3, SEQ ID NO: 4, and SEQ ID NO: 5.

38.  The composition of claim 37, wherein the polypeptide comprises the amino acid
sequence of SEQ ID NO: 2.

39.  The composition of claim 28, wherein the polypeptide comprises an amino acid
sequence with at least 65% sequence identity to SEQ ID NO:2.

40.  The composition of claim 28, wherein the polypeptide comprises an amino acid
sequence with at least 75% sequence identity to SEQ ID NO:2.

41.  The composition of claim 28, wherein the polypeptide comprises an amino acid
sequence with at least 85% sequence identity to SEQ ID NO:2.

42,  The composition of claim 28, wherein the polypeptide further comprises a cellular
internalization sequence.

43.  The composition of claim 42, wherein the cellular internalization sequence comprises
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63. The material of claim62 wherein the material is a bio-engineered
~material. 64. The material of claim®62 wherein the material is a tissue
~engi neered scaffold. 65. The material of claim®62 wherein the material is a

medi cal inplant selected fromthe group consisting of |inb prostheses,

breast i mplaanhsaciphesyuerncd ol @oted sclasdd feoth argrouppdasisiing ofAhichhajedla, TRES,
facial i rpiVaThtS Perdbtratih, Lhtpl3A mrﬂgsnutm;arﬂufm METRhSSIrRESVAP Uasdl| ar

pr ost hesea%lphlmﬁ& aépﬂ%pqé e Ru70 A&, pREesh §e§ynﬁ1l bl ﬂNsp B@é@@slscaged

bal I val vg, %&g]la r nplants,
and skin suabstl tut gcgﬁégr:ﬁ %{Oé?flﬁP a| m %ﬁr%}eﬁé mag erial is
sel ect ed rom rou I Sti . s st eri-stri sutures,

st apl es, &?}Eﬁfcpgjpoﬁ ﬂgla é?g‘f’heéﬁn t€ {5 ‘PP&E‘?‘@S@}% Sj g t he
car boxy-t tﬁﬁ‘%ﬁ?dlérﬁnﬁdv@&lﬂt@eﬁﬁmé copriggs thy %@Oeéﬁrﬁéﬂ?@ce§

conservative variant thereof, wherein the polypeptide does not conprise the
full |engthThé pcbmp@iimmeoﬁc&aimrm giharein thetpolypaptidef aotprises af aminvedidsqeetce f or

i nhi bi ti rsgletiel fioid s toreupgroatisting aff SEQWDWING:8S BEQ.IDASO: M IsEQHe NgJ: 1@nSEQdDat ed

pol ypept iNd@:1¢o4mr SEO MO Nhg2car boxy-term nal am no acid sequence of an al pha
Connexi n, or a conservative variant thereof, wherein the pol ypeptide does

not  conpjd o lf)ﬂ%%oﬂ@' thlbx‘?@ﬁélﬁ%n?b?%ft ?r%g‘n%raﬂtaﬁ $ib otik nst fa HR:HEJ achige of
gno

di
That geadhtm iR B e Stran e Oéleer R

‘the infla‘?ﬁﬂ’ﬁ{’g@?‘% §e° re neutrophils. 70. The use of an isolated

pol ypeptide conprising the carboxy-term nal am no acid sequence of an al pha
“Connexi n,47%r &Amxsnktadunicleicacidisdlenied frbmrthogroupicensistimgtaf¢hpmiojgieptidde does
‘not conpbrtbas SEEQ IDUNOSH enig, 9B BA, & BBLBA, 8580 8@) 88, andh89.he manuf act ure of
a medi canent for reducing the density of inflamuatory cells follow ng an

event thajg genegs ﬁb&%d@ﬁcle’iﬁc ARABREIRY 47, AIRRAR TR nuktid deid 196pedfly Ahikédto an

i sol at ed tBERE 1S hising the carboxy-termnal amno acid sequence of
an al pha e%gnnex?nb gor gd{%onser vative variant thereof, wherein the

pol ypepti doges ri e fu n al pha Connexin protein, in

t he” manuf'&ct ur VS?O%CO@HMEPWS? aHQOfJéEﬂ heti zation of a wound site. 72.
The use of an isol ated pol ypeptide to the site of injury conprising the

car boxy- t ¥k i e vegior abclaia 49 swkpieinde victerds avpa Connexin, or a
conservative variant thereof, wherein the polypeptide does not conprise the

full Iengilh aIADhall@smpm*sihgnhemt:te'rnfclhimﬁmle manuf acture of a nedi canent for
regenerating hair follicles following injury. 73. The use of an isolated

pol ypept i she COM[t'c%hl'iBﬁsﬁlQ%Iﬁﬁ}' PRpfId @drﬁ‘ibrﬁ% BIFCABOREtAmIRA BN Eaci@feq@Bnl Pha
Connexin, h@ 1ﬁt6rvaeco\ﬁ§ér\15’t&; VaPBhen reoff‘%'éﬁ!n{‘ﬂfe ol M@@&B gt does
nfp?Pa i ?h§%
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a nedi canen
B te of

gener at es”2&48¥T re%f’mpﬂfl H%‘é a@? l POL ?P%Sd 1°§}
i njury copmsshgtds, HEPE%;’WWS@PW% hes.ani no aci d sequence of an aI pha
Connexi n, or a conservative variant thereof, wherein the

53. Use of an isolated polypeptide comprising the carboxy-terminal amino acid sequence of

an alpha Connexin, or a conservative variant thereof, wherein the polypeptide does not
comprise the full length alpha Connexin protein, in the manufacture of a medicament for
promoting tissue healing.

54.  Use of SEQ ID NO: 2 in the manufacture of a medicament for promoting tissue
healing.

55. Anisolated polypeptide comprising the carboxy-terminal amino acid sequence of
Connexin 37, or a conservative variant thereof, wherein the polypeptide does not comprise

the full length Connexin 37 protein.

56.  The isolated polypeptide of claim 55, wherein the polypeptide comprises from 4 to 30
contiguous amino acids of the carboxy-terminus of Connexin 37.

57.  The isolated polypeptide of claim 55, wherein the polypeptide comprises from 5 to 19
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pol ypepti de does not conprise the full Iength al pha Connexin protein, in the
manuf acture of a nedicanent for increasing the density of neurons follow ng
brain injury. 80

contiguous amino acids of the carboxy-terminus of Connexin 37.

58. The isolated polypeptide of claim 55, wherein the polypeptide comprises an amino acid
sequence with at least 65% sequence identity to SEQ ID NO:43.

59. The isolated polypeptide of claim 55, wherein the polypeptide comprises an amino acid
sequence with at least 75% sequence identity to SEQ ID NO:43.

60. The isolated polypeptide of claim 55, wherein the polypeptide comprises an amino acid
sequence with at least 85% sequence identity to SEQ ID NO:43.

61. An isolated polypeptide comprising the amino acid sequence selected from the group
consisting of SEQ ID NO: 3, 4, 5,10, 11, and 12.

62. A material coated with a polypeptide comprising the carboxy-terminal amino acid
sequence of an alpha Connexin, or a conservative variant thereof, wherein the polypeptide
does not comprise the full length alpha Connexin protein.

63. The material of claim 62 wherein the material is a bio-engineered material.
64. The material of claim 62 wherein the material is a tissue engineered scaffold.

65. The material of claim 62 wherein the material is a medical implant selected from the
group consisting of limb prostheses, breast implants, penile implants, testicular implants,
artificial eyes, facial implants, artificial joints, heart valve prosthesis, vascular prostheses,
dental prostheses, facial prostheses, titled disc valve, caged ball valve, ear prostheses, nose
prostheses, pacemakers, cochlear implants, and skin substitutes.

66. The material of claim 62 wherein the material is selected from the group consisting of
bandages, steri-strips, sutures, staples, and grafts.

67. The use of an isolated polypeptide comprising the carboxy-terminal amino acid sequence
of an alpha Connexin, or a conservative variant thereof, wherein the polypeptide does not
comprise the full length alpha Connexin protein, in the manufacture of a medicament for
inhibiting fibroblast migration at a wound site.

68. The use of an isolated polypeptide comprising the carboxy-terminal amino acid sequence
of an alpha Connexin, or a conservative variant thereof, wherein the polypeptide does not
comprise the full length alpha Connexin protein, in the manufacture of a medicament for
reducing inflammatory cell migration following an event that generates an inflammatory
response.

69. The use of claim 68 wherein the inflammatory cells are neutrophils.

70. The use of an isolated polypeptide comprising the carboxy-terminal amino acid sequence
of an alpha Connexin, or a conservative variant thereof, wherein the polypeptide does not
comprise the full length alpha Connexin protein, in the manufacture of a medicament for
reducing the density of inflammatory cells following an event that generates an inflammatory
response.
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71. The use of an isolated polypeptide comprising the carboxy-terminal amino acid sequence
of an alpha Connexin, or a conservative variant thereof, wherein the polypeptide does not
comprise the full length alpha Connexin protein, in the manufacture of a medicament for re-
epithelization of a wound site.

72. The use of an isolated polypeptide to the site of injury comprising the carboxy-terminal
amino acid sequence of an alpha Connexin, or a conservative variant thereof, wherein the
polypeptide does not comprise the full length alpha Connexin protein, in the manufacture of a
medicament for regenerating hair follicles following injury.

73. The use of an isolated polypeptide comprising the carboxyterminal amino acid sequence
of an alpha Connexin, or a conservative variant thereof, wherein the polypeptide does not
comprise the full length alpha Connexin protein, in the manufacture of a medicament for
reducing the density of astrocytes following an event that generates astrocytes.

74. The use of an isolated polypeptide to the site of injury comprising the carboxyterminal
amino acid sequence of an alpha Connexin, or a conservative variant thereof, wherein the
polypeptide does not comprise the full length alpha Connexin protein, in the manufacture of a
medicament for increasing the density of neurons following brain injury.
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