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METHODS AND PHARMACEUTI CAL COVPOSI TI ONS FOR HEALI NG

WOUNDS FI ELD AND BACKGROUND OF THE | NVENTI ON The
wones@mato7z nvention relates to a nethod and a PCT/IL2004/000640

phar maceuti cal conposition for inducing and/or

accel erating ceII“proIifer tion and/or cel

di fferenti atl on.and t accel erat i
oMt B Ayp R A EU T A P RPORI AL pPmlAL NG
invention relates to théV@ENI3$ nodul at ed expressi on
and/ or activation, e.g., as initiated by nenbrane
transl ocation and activation, of serine/threonine

FIBID KNI BACKRSROUND F KABINVAENPIKS$, for inducing
and/ or accelerating ce prollferatlon and/ or_ cel
di f fTle eneseait ingentipndreltesclel 4 mﬁ@damdomp hasmagqyfical composition
a eleratl the alin n

forn P et A b Bt eGP eptf "l difithtiation and

thevdbiyNadcbiRratiag ahé n@amcgf pﬂ'ob@s Rff&S@ﬁIdsl nviert paticlyrly,ithe present
transformation of wound cells with a PKC expressin

g
invgokien relates to (th¢ ysetafanpsudatechexnsession aRgion dctbetipg, g #f 1itiated
CIS ctin e i nserted
St ap o RS hRe SEnEOL A plfin dises, alo
kn@@h' & Pids YfoRdAdudisd hallop Naceéletafifiyl! doll bavliféragotciangd/or cell
expressi on and/ or activation of PKC in wound cells;
dlffqrer)tlatlpan@fd&rrrmll mgmtlonoﬁwcbbyemcglewitmg the hepdipei process of

wh d dth
ol BF SHCERe Ry omn ST e e dh i Fgck il e
teaEElth 6@&?8(?(%% hﬂénﬁ&g/bW(l)at‘ﬁéﬂsﬁﬁﬁﬂaﬁéh of Wound cells with a PKC
transformation of wound cells with a cisacting el enent

exprossieg corstmete dilatinstemation of aymind pstls et o pis-aptieg element to
und

e SRAPATRS R S PR e RSP 5L g o s

(1119| Wd%ﬁﬂﬂsﬁ&tﬁfn f)P[nsﬁfﬁ?fsﬁ(ﬁfd%Eﬁlgoékp@&g/oﬁ ran@lr 1 a¢avatRE of PKC in
fnplantation of insulin secreting cells to the wound;

Wo(tmdw)‘:lls,r(aﬁstfamﬁoanatﬂm af wonndheklls evikls aminshlim exPressmg construct,
trans-act.in or .i nducti

wheh aa ARG eqTren ts Biti pofvertdh SR BOrae & S vp-regultor
f01l Pﬁ@ éﬂbr@s@fo\ﬁea%dﬁﬁ‘ aRftv %ﬂ)nr eYUrasRirmfaRbn BKG 0N rc€§§'w% a cis-
[or "activation; and (Viii) admnistration to the
actu\ngJ pitnht &0 PK@serted Iadjaocnt toh encb upsEam oh\thmendngenw insulin
real.ized by, a of, the above t hods
8%? QF the mguts Selfs, avhfearexgéq%é‘?dawﬁ secetisd e, ma‘?la’f ?%WeST?Fean up-
regifi 410 Fof Pﬁé@|exbﬂéssﬁ$}?aﬁd/&aﬁdmﬁﬁorpf(vM@ﬁhB%ta‘h%n 109 iR&lh @¥&eting
und cl osure. Open cutaneous Wwounds represent one
cematoouhe mgp(rv;a) o‘hnsfmmmimna]fdvoumdlcaﬂlsswtth rrtransantiisg factor, e.g.,
QPE ic ulcers, pressure sores, .veno

“indidiof &b BedogEunBor S D SROBISHSh BBH o cGisifathe insulin
sefvRHL b eéry Jb%%ulg%raﬁﬂr PHES S e GibrC UBIok SESivatidn;, and (viii)

administration to the wound of a PKC modulator.

The present invention, as is realized by any of the above methods, can also be
practiced ex-vivo for generation of skin grafts.

The primary goal in the treatment of wounds is to achieve wound closure.
Open cutaneous wounds represent one major category of wounds and include burn

wounds, neuropathic ulcers, pressure sores, venous stasis ulcers, and diabetic ulcers.
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maj or conponents: (i) inflammation; (ii) fibroblast

proliferation; (iii) blood vessel proliferation; (iv)
woams@oti7ee ti ssue synthesis; (v) epithelializaCTano004/000640

and (vi) wound contraction. Wund healing is inpaired

when these components, either individually or as a

whol e, do not function pro %rly. Numer ous factors can |

af f &penftEgoneauads rewmelydher) byarRropsss i Bich comprises six

i nf ' phar. L.ogi calk: ( t i '

mel b s 7 BB ) oo B, LA TS e

prdidadgon (iv) Earmeetie b0 isgathedit; @) @pithelliZatiat nmAt(vi) wound
(Way; Appleton & Lange), pp.. 86-98 (1988)]. Wth, K . .

comé@pyae%-t Wenng hosbing 43 irpaired tveienrihese; Goggpopigits, either individually

I'4l . .

or S SRR b GRE ERabIRRERR, MBI R SRRk Meotw G Hiling

indb@diig iBahieiidn] hivfebivin) gpisevedoddgictil Sidenst (&/g., tdctfom@gein and
Among all the chronic conplications of diabetes )

stepqifly)i edeancednage raad @@mﬁ@nﬁé@ﬁm@ and adpedson oinf Gurent Surgical

. [ ' ng I I [ et skin
DifhnfEh % Rk ARE beBon T ThedSodn 3% €Psler  no
per switiakespod tb diadBeE,aiates tmd2Rs i53¢haradidr-80 be imphiedlt insulin
_ulcers and the subsequent anputation of a | ower .
sigagling nileyatsd e plapma rglicoseo e n ac ptpslispogition to  develop chronic
' [ ' among, di. | ients -33) . g4l .
coBBRBIEL’ FRRLA RO DTGNS RRULETLSARRR: Bkt hronic

com@HtAbdn¥oL diibeRs ehellitag, aﬁlb@ifédzﬁﬂulhyh@iliﬂ‘% Méaghigttovibodceration
strength. The defect in tissue repair has been rel ated

is emogg\the deast ardlosydiedc| Yl plgn idegraiian fy diapgte patients takes a

di sease and.infeetion., Ho I 20t RGL_Mechani.s
stogB TS o e oftish Bt S AR o Mbretiomn TSy Bty end the
subseg ikt Narip @B W b NBMef Sexteritg hieatieNth@D botlh&i datiges of
physi ol ogy of skin has not been elucidated. There is
hogpitabizatiano among plidistienpasientaol3Ned e aln dipbbish) 8w wgund healing

prdifiges grefeaband maice netidsons PRttdntid B8 ¥ foma
stréifdtR. | Pheddsfebdn fitRd AR BePIddIEd it/ Revdalab®ks including

cell s undergoi ng growth and differentiation are
negtoppiby) vasewapdiscase and irifecion. (However, sithes ingchaiiems pdeeeby the

.proliferatian i.s confined to the basal. cells that ..
ailfigle e Bopiaten el Ainon ek b e SR AP SUG] egling and
alt%%?ﬁ&si&b@f@ﬁﬁdﬂ"h@i Rt Pagadlu&igiibs | ose their adhesion

to the basenent nenbrane, cease DNA synthesis and .

undéihgee ds sdsd @s comepr ptodlenyi afaivound lisiabed illewing surgical
changes. The ultj mat uration step i s C
iR o friohe s e Prlve s 38T bk digb ihe wound incision
doB¢ Rét8ehi ve barrier of the skin (1, 2). The earliest
changes observed when basal cells commt to
Skin is a stratified squamous epithelium in which cells undergoing growth and

differentiation are strictly compartmentalized. In the physiologic state, proliferation is
confined to the basal cells that adhere to the basement membrane. Differentiation is a
spatial process where basal cells lose their adhesion to the basement membrane, cease
DNA synthesis and undergo a series of morphological and biochemical changes. The
ultimate maturation step is the production of the cornified layer forming the protective
barrier of the skin (1, 2). The earliest changes observed when basal cells commit to

differentiate is associated with the ability of the basal cells to detach and migrate away
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differentiate is associated with the ability of the

basal cells to detach and m grate awayfromthe
woaswsmeTit72 nenbrane (3). Simlar changes are asBOTiIEI0e4000640

with the wound heal i ng process where cells both

mgrate into the wound are§ and proliferative capacity

I s _enhanced. These processés are mandatory for

fropethie fhaeqmuenit eeTRiprans £3)s k Stnifasychpages e |a?ﬁ?ﬁl§"‘f‘fdowltgftﬁe wound
heaﬁ}m p oce% ft{/}%rg rl'{gleilgtﬂso?rlg rﬁf atth %p'tl%emﬁle@élae lfid prBfferative
ca;ﬁlbii;f i@reamnoaa | Qhegf p@@&s@@reﬂ‘ahlaﬁ&dttb@ foa thelrestructurizag dfithe skin

facilitated by the devel opnent of cultulre systens for
layers gaé lr&lﬁ@thmﬁyatﬁomrdaﬁfﬁ:rﬁ@t@}loé@f the epydermal laygrpo

co! The BTt RaRaDE TR A Mol ol A8 HeEA R Yrtbldenal

celfbitaf Be@Nre@ty fabilitasd be tiendbvelepmient ofl duftoref sybtensifogmbine and
maturation pattern in the epiderms in vivo., The early
huree ritesatingextefd 62,4bs slfbfwthre nkeretirRsyisRECaso hp oRainiaingds a%)basal
d &S el.ec el 6b n
el S B 88 halL Rl B AR cn b

indub&N@estrb lTollld’Wlﬁg rthe) nﬁﬁﬂﬁtﬁﬁﬁpaﬁﬂérrﬁfrﬁthe apidmﬁtsentvsvol rThe early
keratinocyte differentiation. The early |oss

evéngsninghidades il he@uﬁ@smsomé aregippeer% h.abarchp Sﬁlle@ﬁ“é?t fogof the

aof e WEEr apsitical B By bl o1 U8R pAPERhER in
int8rin EWrORN b bhSy eintAtn l@b‘i‘athﬁc&t@ Qi géreftidtdn. | Bheedarly loss of
phenot'ype is asscociated with down regul ati on of both

heinidzmdosptnal woriget lnadsxdiprsepsibana] migretionn pf kethidadaytes and is linked

to R ent | L oglg :1 légg?t ! Ilﬂﬂ.ﬁ?cg g"ﬁﬂtzoca dlalné é%‘gﬂn(z\fveg ojiy Further
dlf@r{:ﬂtﬁﬁgﬂ kb ﬁ{e' Ben@8t |SeblndBipely a@b@iﬁ&aswlftﬁ a8whNegulation of

ture as mature squanes (2, . This program of
bothi f faarefu lrﬁégrﬂnexpiresmdnc d)osslodsadhgmcfmpd)tenmltth all matrix proteins

g g3 iployef Ry RamiErh RIS Brotisgyam 5H ek Sopfeentating cells
ultfR Qe ? @roﬁ{ (! t%i‘gldlﬁl gé‘?rﬁtgﬂg @ﬁl?z{eﬁr{\@syén?l gz\’h TRl program of

regulra |n prol eration an
diffigredtition lm waseldselyFiklpw drdrhytuntios pattera-of hpl.denmnll m vivo.
ki nases pI s an inportant regulatory role i

var iReg solpc}@qr%tmocm% hwahlg]gh@s tthfémF‘%C‘i‘%Pﬁrﬂf |P);otein
A t
th%ﬁ ong&ﬁ%@% Whl re%?l sk i ﬂoﬂ?e'ré’tio% W dlﬁ@lfeﬂflgf'ﬁ)nw&rbroteln

ries convent i1 onal
kiﬁa@@@(fPfKEl)(famﬂEﬂ of ,sehide- t}@éorﬁl@d kiviases @ldyy afa@portpitaepditory role
esters and di acyl glycerol liberated intracellular]y

in grigeiptorti Yelesice; phanpiens (%9). i Bt BRrsfamaly 18 coppogpy of 3 atfeast
12 dnal%bjl Qllrlgot%hﬁg W@%{h b ?cin%q;o %&giﬁg{ &% oﬁ% ?g)%oﬂ{?gltlon?l 1?oforms

acy gl'ycero atyprc

) pIrEnpeakavatd the ofa'&m bM@rbwhle@zdérsaraﬁd n@facylglycaral diberated
b Ca +, 'phorbol esters or diacylglycerol. On

1n1amllu1aﬂydxy phospholtpase Ght(iiambvélsisbiorms (&r & whBughich are also
be trans] ocated to the
activated by phorbol esters and d1acylg1ycerol but not by Ca®*; and (iii) atypical (¢, A,
1) members of the family, which are not activated by Ca > phorbol esters or
diacylglycerol.
On activation, most but not all isoforms are thought to be translocated to the
plasma membrane from the cytoplasm. The type of isoform and pattern of distribution

vary among different tissues and may also change as a function of phenotype.
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pl asma nenbrane fromthe cytoplasm The type of

i soformand pattern of distribution vary anong
wdizbdsmorrte ti ssues and nay al so change as a f URCTIIDIV04600640

phenot ype. Nunmer ous studi es have characterized the

structure and function of PKC because of its

importance in a w de varlet§ of cellular endpoints of
Nugegronsrdudies lnacm chﬂ‘avténmdahp stfgtresand fanction of PRC heqguge of its

been id and

impEieR T8 S i BT s ROl gften “Five piC

lsotfm{z;&ddacat £ O aft DWAYe beenddEMRIMRE i SR 3 S uh@rn AREat ecent
of the differenfiation response (10, H) - Furthernore,

studiea rhmc cshawyi that thecRK U sigmat tranﬁsdﬁ&@rapa;‘eh\pm}v\ksra‘ whjor intracellular
i nducer.s_ of ratlnoc te diff nin vi o an
i o o iT1ERta iy FeoRenien il bf Por & pHEaTe. phmiacologica
acUbS ST IPRIT S Met«ﬁ[ b & Io@&eﬁ%&s&édﬂe@nﬁam bvivo and in
conceiving the present invention, I't was hypot hesi zed
vittdhet, 12K@nd BKConhibitorseureesnp expgesstm criifferentzatonvadrkers (10).
benefi.ci al ,for accel erati ng, wound heal i.n
ey SIS IR Eng, fhey REeR oS MBRI T ise PG dPPAeriAg! (Bt PKC
1sd¥f)m§j§ SherR&brefiiin hiPbOs AR ali 'rxrbeo(?elnkﬁmﬁ’lr Rk 'a@&‘lé’i‘ﬁthr@"wound
and/or differentiation has been hanpered as result of
hebliveg phoﬁésse:sul'ﬂ;c limitativins dabmve@gbtnmgaﬂ@ nolgenfeistinct PKC isoforms
flClent into prima conventi o

al
m heglls pr raélﬁarqnd{qrf‘gfglf?&ﬁatl% %el?eéﬁthagme as result of the
AiffRLREH Breclidng 6rcl Ay iy Rl Fn B RIS ongpntional
mdthodsi gThgahes lifatspamr differentistiom potehtial. ardr therinabitity to isolate
scrihes the potential use of insulin as, a
stablraf gqmaetsa@enﬂt allgw efEgienhigansduaiies. offﬂ%gn gngs inge primary
k'Noc%il 5,591, 709, 5,461,030 and 5, 145, 679 descri be the
t opi cal application of insulin to a wound to pronote
WO uritios egtldesgibetithopotsntial teesef m@ﬂmm& 9 thkeamautib agd%ﬂn donlzaling
insulin_in combination wt ucose since th

W?‘Hilﬁ?:t i SppspfU- Shé”?ﬂ e 1 1595 70% %%Wa a@‘li éc%f@é%?p%%@be the
o PR 23RS VUSSR b  BRAFE g s

pa%tsedlﬁscpﬁﬁrpfhleﬁﬁé 08 inshitin iPCHLRERARLR Wifgldessersidee the function of
conpositions containing insulin for topical

the sl itp ephange gheceserumtakiertad jo e peoragte wogpeé healeski n
healﬂ"r% ol%aﬁcér[te %gpgar’]cfo%alée WI@k' 69/72 %é € 3d ’iﬁf’g?na%onal Patent

none” of ese appli cati ons eaches t

Appiatior N@r PCTAISISY r dedctibe Fondlsositiond T ca@apingolngalén for
I nternati onal Patent Application No. PCT/US01/ 10245
topieal appHeadionfie skis dorgthe pymesaef e eng skiphspltls enfrepting jshallow

SRR BN ol thIR e Wt Ehud R ot N2 i or

o o

I nsu
treatifd bigonid] gta@gllp@dezpmw@ agent capabl e of

nDduIatlng t he expression and/or activation of PKCis

not IntemestipnaloPatent Application No. PCT/US01/10245 describes the use of
cyanoacrylate polymer sealant in combination with insulin or silver for wound
healing. However, the use of insulint in combination with another biologically active
agent capable of modulating the expression and/or activation of PKC is not taught nor

suggested in this application.
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suggested in this application.International Patent

Application No. PCT/US85/ 00695 descri bes topi cal
wappisiooat7z on of insulin for treating di abetes. PEDRE204/000640

this patent application fails to teach the use of

insulin for the purpose of treating diabetes

non-rel ated wounds. |nternational Patent agpl ication

No. Intermatissab/ Rgerd 6 Agekieatiope ot h%@%&ﬁ%f QO6RP cheserbass itemical

apef B B} it i AR il o4 b B el g o
teallek B8 of Sisad fok 68 off Restirh cﬁﬁﬂe@é‘s&foﬁ-rel@teﬁ wdtalds.

Nos. 4,673,649 and 4,940, 660 descri be conpositions for
cl oh:wmgtnm Raight Mnhpatw@ruou RO T $02/Q3086 edsserthepdherapeutic

| ud d
miGfemilsicth b Bt Shicth Siay “Guffh AT, HORHLE, BRURIof the
forinBated Mshad for e b@l@ KRhd Béalf Ebé Hétashghk inthialisdosure.
whi ch may be used grafting wever, the

ap pUi &aPato Nasf 4, W§uﬁ419na16h 4\%@@9 describe; gompositiens; Eugelenal

st of BhinaE heGAEROnr SO GRdtih SIRCE Rt S o8 ebidormal

groWAR Uhatbl Rd tiRSuIRX B Df HeRNEUtBits QSdcthﬁta'u%B off 1n5’dﬂﬁa f&othe
as to accelerate the healing process of wounds.

develophent rofraaftutedeskpr icelts whichfmay be tused &acgrabings uggwsyer, the
tilizi I d t ryct i
soliafied of Batiioer veedf G ae It bit e PurReE Fietf n «o

WOURESe of thefibol® c@&ﬁ%ﬁ(ﬁ‘ ra?tt@fefrélﬁei‘éééﬂ mugg&s 22us@instifig for
wounds. There is a widely recogni zed nee and it

moyulatidg ke hx@hd;s;om@miém atjzetion 0OPKEy o apdovacgsprraiache sealing
for ﬁceleratl g@tﬁ g esses C|a ed with wo g ql
Progess Phgroupds. rigroar TR @e%cosg%g%%ﬂ utilizing
nuél@i%dacﬁd) Eons@€ts!dr géﬁé’ticdtrﬁ}%f(;ﬂr&ﬂbﬂ tSAURREA AR PiSvilig AN in to
an efficient nethod to insert recombinant genes into
woskds sc el tesaoshleke thie hbalaggebeasavEtheetdungs. ol i f er ati on

and/or differentiation processes, .and .
SUMRREF 0 YiKgly | W@Q@&ﬁf%aqdéawwﬁ}%%ﬁﬁ Atifieeous to
ha%reﬂ et %%?oatcﬁe@fo? Cd%éi@raﬁ{? (Y 51968 kes zﬁg&%té’d VithNGOMRS Béhling.
nistering Insu one to wounds may cause
In aazlidmcﬁe tierte iefd exitislys mbgazecbmé sfove and git ogenldsibs, highly

i nfl ammation, epigderm ells sia . and scarri.n
adyantagepyssigphayeossl ¢ Cteﬁélrﬁﬁ]& é%sy Etée qnglﬁnmi. EERG BT Hells
whidlf w@ﬂ eReat a{é"(‘!&f‘ h%er% 164 Qﬁ&/oyﬁ {éﬁ cgsses. and wound

i nsul'i n-1nduced ects can 1vely

hedimgcunvent ed mhlle substantially acceleratlng t he
wound heal i ng process by conmbining insulin with one or
nore agents capabl e of nodul ati ng expressi on and/ or

SUMMARY OF THE INVENTION

While reducing the present invention to practice the present inventors
uncovered that administering insulin alone to wounds may cause adverse side effects
such as excessive angiogenesis, inflammation, epidermal cells hyperplasia and
scarring (see Example 23 in the Examples section hereinbelow). The present
inventors further uncovered that insulin-induced side effects can be effectively
circumvented while substantially accelerating the wound healing process by
combining insulin with one or more agents capable of modulating expression and/or

activaty of PKC in cells colonizing the wound area.
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activaty of PKC in cells colonizing the wound area. The

present invention provides novel nethods and
woanpaeia7zons for treating wounds efficiently BA@IL2004/000640

wi t hout adverse side effects, by providing to the

wound area effective anmount of insulin and/or other

agents capabl e of nndulatin@ expressi on and/ or

act iNietpyessnt PReEntion powivgs covdmethods ansd Pempositianstiphiyeating

iN,.S [ wi t.h insulin to.accgl erate the.process of
wapads iy dpd I atVere il R By R 168 St area
effREtBRethontVeNinsGin taA@/E oftifer Rigeivtk dRfatle MoFtROELISng expression
i nduci ng or accelerating a healing process of a

andygrragfsdty SiPK © in whinnd-oadoniging chlds ansk debidg dosmeisyi wigh ingelin to
ac%’%eﬁt qfée adrrisni zt %ri‘iﬁ %t;o t he damaged skin or skin
Yialsf ?rﬁgfgr? GRS lngf.fective anount of an agent

for pandsll Alcbfilind tCofl QeHe6 bOheaRAl iRKEAPE HicYRld fdvided a

According to another aspect of the present invention
methed ef iindysing ot @dcederpting adweling padcesopasdamagedfshin or skin

i.ndugi n r,accel.erating a al.ing process.of a. .. .
e e dteeRih SRR MR StaRc SR BE AL GOR fAgaqeBd skin or skin
W&iﬁﬂ&oﬁbﬂat)&ﬂicﬁﬂ?@ffé@dv@ Amodft FMndrehr I R#h 8 PK.C Broduction

therapeutically effective anount” of at |east one agent
anflor PKétladtiaationy PKC production and/or activity; and a

pharpaceutical | y .,acceptabl.e carrier. According to .
Br T AR d5 anbBE Bt (g il IRPERE | B harevidgd a
phRFrRACe Bkl ScoMifodRidnOfor | MButGhS Br Oéccé'l‘éﬁh@ilng_r AtHelBhe process of a
heal i ng process of a damaged skin or sKin wound, the
damagérbskit ongltin siougd t the plarmpcantica dhoimpiosition icomgptising e an active
. damaged skin or skin.wound a thergpeutically effective.
ingffdiott SoMeIRERAGaY SAECRNe PBALY Tn® 5o VR HEAR! fyenpduiating
: : uce or
P B R R S R o
ski Mavording tAstilbrdother dspeqteatf therptehent iaspion thére tiherovided a

esent. invention there is ovi ded a pharnaceuti . cal ‘
mthofh 41 indusng oF PRATEIR achealipe St ohg' demegetl; g or skin
wiRC BRSn&hod cgagﬁgﬁg ﬂ%@t%b waﬁhﬁt&mgqé thd 8fnaged skin or skin
onposi tion ,

phar maceuti ca conprisin as an active
woungrethemptutially héfceipeimant by irstifie ahd weleastoanetadditional agent
e additional agent act

.nsulin, at |east o | ng in
ack 8t Hpete itk ﬂf@ lpﬁﬂm Fhas @rfad%tﬁequaacﬁe&efétﬁtﬁe Bedlipg process of
th@8 aklg &Gl ei ng designed for topical

ap%ﬁggceat lkon o?( t‘ﬁém%ﬁar maceuti cal conposition.

Accoketiording do sti hdotlesn cispeet ofisipepiesaft ihveatipn ebeatis provided a

invention there is provided a nmethod of inducing or
pharpacutical i Granpesiton) [Hgindrdee<s #ccleralingay dipaling prefess of a

i . t .S " . .

R 0P O BB . o
ingredient, a therapeutically effective amount of insulin, at least one additional agent
acting in synergy with the insulin, and a pharmaceutically acceptable carrier being
designed for topical application of the pharmaceutical composition.

According to still another aspect of the present invention there is provided a
method of inducing or accelerating a healing process of a damaged skin or skin
wound, the method comprising the step of administering to the damaged skin or skin
wound a single dose of a therapeutically effective amount of insulin, thereby inducing

or accelerating the healing process of the damaged skin or skin wound.
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wound a single dose of a therapeutically effective

anount of insulin, thereby inducing or accelerating
woheosheal7z2 ng process of the damaged skin or skPQAT/IL2004/000640

wound. Accordi ng to an addi ti onal aspect of the present

invention there is provided, a pharmaceuti cal

conposi tjon for jnducjng or accelerating.a healing .

pr of€E¥dpe 1g ek oot B preses GREERER ke ' Brovided 2

AR b&BbsifRBS ; hediRChlokss of
phfHALARREE PR RogOTRER hdiher Bl inding B nEIIECpiEs of o
damagaidken af skimetoend) theophaaaahigca comgoditien banpriishgg, as an active
. process of the danaged skin_or skin wound, and a )
ingsetipnad SnElcdpseyniclciosalin teleckd capablsniigdurdny ghacrelegting

[1Gal [ IO . r.PRC j .11

the, B RS e et R 08 SR SR Bin g RS Bifally
acéepiabiy icarict e idesiphal ifohe dopicalefppdidatidn iofidihei pigarmaceutical

accel erating a healing process of an old skin wound,
compesiit-hod conprising the step of administering to the

ol d 1y n gl f [ :

of £ ESERRENE ot Bl o Goed P 1 prlchl BHARE WAL I/provided o

meilltak beirduchy dheacdebahtingg a fealigs prafesd bé aal aldsdkim wound, the
wound. According to still another aspect of the
meShedseamprisigaihe istp afindminisisripg i fhgodd skipwyned agingle dose of a

i i e i . al , .
08 R SEoLEal, 00 BuIEElIAg,Li06SRR B sictoying e
heslirfgprodess oPpthanid §lgn wodiad.t he damaged skin or skin wound

a therapeutically effective amount of insulin )

secrecpifing i stil argthersaspest jofi dhgcpresant dvveafien dhege dhprovided a

[ roce f e d kin. or.skj : .
R RngoRE e Chcrul 2R, Pehe B Ul Win or skin
waund ethei rAGthéd 8618 Sng HQVitele of Anplhd@inpigeitheCdiimaged skin or skin

conposi tion for inducing or accelerating a_healing
wnng et erapgutigalipa eidembire sriawnbef igrylin seeteting cellp so as to induce or
ar euti.cal ¢ i ti,0n C risipg, an active
oo AR R RS b Rl sy

pharAgerliig ealdtyand@iee Rbpdet ef ea presint Reiehtod eisdrgieproviled a

topi cal application of the pharmaceutical conposition.
phagaasedticay compasitiad dior | indeding opeascelofatingea fiealizgprocess of a

i nventi.on there i rovi ded t hod .of i nduci.ng or .
o] LT T o Bhesata e spripogiing sERDHRPR, §pn active
inSkdieniVeikitin deBRABARAS SR Hhaiitelii@lISt RRefbble carrier being

T ansform.n cells of the damaged skin or skin wound
designest o tnpécah applivetio pEthe pharansutivel eosnpagitionduce or

accel erat.e the heal.in roce of the danaged skin or

ki reteE tou G AE ABPEET B Beorirt PR LBt Povided o
méth6d RT9R@Ring BY Q0LdIQRIADAI Kealifig RS BE s8damaged skin or skin

phar maceuti cal conposition for inducing or )
wandethermethod) campesing e gepobgansirmang cells of the damaged skin or
skin wound to produce and secrete insulin, so as to induce or accelerate the healing
process of the damaged skin or skin wound.

According to yet an additional aspect of the present invention there is provided

a pharmaceutical composition for inducing or accelerating a healing process of a
damaged skin or skin wound, the pharmaceutical composition comprising, as an active

ingredient, a nucleic acid construct being designed for transforming cells of the

damaged skin or skin wound to produce and secrete insulin, and a pharmaceutically
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damaged skin or skin wound, the pharnmaceutica
conposition conprising, as an active ingredient, a
wauaals@or7aci d construct being desi gned for traReTALwD410P0640
cells of the damaged skin or skin wound |Io produce and
secrete insulin, and a phar¥aceuticalIyacceptable
carrier being designed for topical application of the
acqeRiablen catier sing: daperad ifon topiead ornnlisatiano ot thp| Phagmaceutical
I.1:1 onal aspect of the present invention there is
CO%ggéﬁégd a met hod of inducing or accelerating a
healAdagrdig0 &€ SEil104n addrizagiedspekd Bf Ohe SitbseniVanedtion ere is
met hod conprising the step of transformng cells of
providedommathed of KIducing of larerloretingla healingpueress of Hwnaged skin or

Ki pas [ el.er e ' :
sl B8 s o B e IR 8 o 80 oF SRR bE st BTG i lgheg gin
or 8kihUtdundro pediiRcé a pfotbifaiRdse ELRb ab BVRALEOS dcbelemtd the healing

provi ded a pharpmaceutical conposition for inducing or
pregesseridhedamaged shiaariskig wowess of a damaged skin or

ski n, wound, .t he armaceut hcal _conmposi t .. ABINY!

s A, 10 U ERECSE R pERER 38408 (BB, BoMed o
phb@hdeeutetab icgnpdsition fof aneidignon thce@lblatin®fa hbdirbapRees of a
skin or skin wound to produce a protein kinase C, and
damagethskimenskin warnds thephmpmaeduticd spmpesitibe rorgpiivkng. ¢a ed active

. for. topical .application of.th har,maceut i cal .
ingrBigti i MErioiCAeLh PARBICt Seiny el fPF iansiEping oqffs of the
dafrﬁged) 5188 R tskinniid @NproBdeCa botlh QvhHE ¢, andBit figmedeutically
i nduci ng or accel erating a healing &gqcess of a i
acekpibie dagier nbeing glesigned o, topikad  apnitvetiort mitpthies phagmapeutical
ste§ of adm nistering to the damaged skin or skin
OWBUNY% t herapeutically effective amount of PKC
act i N@bRfing ®0stABa BiRtHeP d41fcRt OF the GrQLR Bl éntloRan&ieat pRFided a
process of the damaged skin or skin wound. According '
m¢thod of tindycing buractebaratasgp echealifg tpneceps €6 @ndamaged ntkioer skin

Wil ol ScBrOUh A 8, BALIBCSU LeAl. COPAR! S48 8 ki or siin

wélaaeg ecﬁer_ﬁffétﬁcél[y Shfe&ivaodhduntt BE PRIATBREAME iBahs to induce or
conposition conprising, as an active ingredient, a .

actdlemtpbehéadial pyocess afdhé damaged skin wfskiBk@uwdt | vat or, so
as to i nduce or.accelerate t heal i n rocess of the
canesrng fo oftCR Rt agct e Bt QuBpat ere s provided a

phRARSTBESEYT donfosERRT b ind RFEOLH 306l tAtiA8 o MBkliRS g?d‘c}essogf a

the present i'nvention there is provided a nethod o
daimaged skig onskimwoehd the peymacheiahli coqpositios sempfisiag, as an active

. da ed skin or skin. wound, the od .conpri si ng the
m%fteg%gbfa %ﬁ‘i’i‘i’?ﬂtkc@ ieEfSth‘@ ?Iﬁ%mﬁafi@ég %RV?F[’TE rSOsH 1nHuce or

accelerate the healing process of the damaged skin or skin wound, and an acceptable

pharmaceutical carrier.

According to another aspect of the present invention there is provided a
method of inducing or accelerating a healing process of a damaged skin or skin
wound, the method comprising the step of administering to the damaged skin or skin
wound a therapeutically effective amount of copolymer-1.

According to yet another aspect of the present invention there is provided a

pharmaceutical composition for inducing or accelerating a healing process of a

- damaged skin or skin wound, the pharmaceutical composition comprising, as an active
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wound a therapeutically effective anount of
copol yner-1. According to yet another aspect of the
wonres@ito7znvent i on there i s provi ded a phar nacedriicab4/000640
conposition for inducing or accelerating a healing
process of a damaged skin Qr skin wound, the
phar maceuti cal composition congr|3|n
p

ingrediqnisct thgrapanticatly cHeqtveramsunt ﬁ?ﬂo}/yr’é?rfle%‘%qa v ehamsgtically
p f a h c H
el g 00 B R TR IR oBEphe i
congbwitiomceut i cal conposition. According to an additional
aspect of the present invention there is prgvided a

phafReieing te an aéémea%l. aspesh of dre PraganE iygnigen there is provided a
pha?ﬁﬁgéu%rcglt LO8 ﬁs ttﬂ(ﬁﬁlf&n gldBE Co aggele?a ORALRE! oeéss of a
Sk R Wwound. the phar maceu caI conpos ion co |S|ng

dardgged RkBCHr sk W@\Qfd?ﬂie@hhmnﬁeﬁﬁtﬁl eqrepisi il doynpefsfrg; t$ areactive
amount of copolyner-1 and a pharnaceutlcal

%@ﬂe@m@meeap@am Iy effeli vepraast gheepalyner bpnd 4 ipharmaceutically
acc&ﬁt%% O nxj&%{n bem ! Iagsrllg% d?% %tisj[a‘l: aElé’B %EB‘&S bf th&- rhggrelarl]ceutlcal

cothposetdd. on there Is provided a nethod of IndUCI ng or

accel erating a healing process of a damaged s Eln or

ski Acagrding, toyricannasditiomal aspeci @f s nrewal @f’Plﬁg)né ﬁfPé%E‘ioé’ffled
« ORI o RerBhfaE ke UG 1 HMIRIRUTE aan

woRfld] fhe Shethbd Gndllifid ehodelatiig egpiebsol ahdier agbtityi @ﬁ:lhtl lybast one
effective anount of at |east one additional ag
PK&b isodormnl in rdamneh eellyr eelonizings thet famgagsd skimging % W%imd and

o b SR B, PP SRS e P O Al e

addifiOhAaBkAtGelcbRl §RYn t&%@@ @dns@ﬁﬁ bﬁﬁihbﬁnéﬂb? al@akihn@ctor, an
process of the damaged skin or s i n wound. According

adipokiaef RKCH RAGIS ped GWH6@hwitlp thesmadul atingeeprespion hagd/er pgivity
tical f d
R A e

sk RkQMS\d, t he phar maceuti cal conposition including,
as an active ingredient, a therapeutically effective

arouniconting te abfittherc aspedr ofrtigtupresdnt gnesapipe ghérenis d?rOVlded a

actlvatlafn of at, | east. one PKC isqfo mangl £
phasgRacsiial [CoRROSHgR ot g% WS AT 1965 g BRRbss of a

da%}(%%i %\{&%KQ gy Vg))@g it @orﬁﬁ&ét%n ARl ak b Getive

n a pharmaceutically acceptabl e
ingredientera thempewticalyy t cffe‘cum hamoung adflir& ssubstapee fler rre@dulatmg

enbodi nents of the .invent cri bed, pel ow,
eXPRSEHRN P actplen atat P%P%Eﬁ&%%ﬂe&ﬁ iagf ﬁg?nsfadgﬁlonal agent
sellélzt‘%g "Bonfthe group consisting of a hormone, a growth factor an adipokine, PKCS

RACK and GW9662 and a pharmaceutically acceptable carrier.

According to further features in preferred embodiments of the invention
described below, the wound is selected from the group consisting of an ulcer, a
diabetes related wound, a burn, a sun burn, an aging skin wound, a corneal ulceration
wound, an inflammatory gastrointestinal tract disease wound, a bowel inflammatory
disease wound, a Crohn's disease wound, an ulcerative colitis, a hemorrhoid, an
epidermolysis bulosa wound, a skin blistering wound, a psoriasis wound, saborehic

dermatitis wound an animal skin wound, an animal diabetic wound, a retinopathy
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di abetes rel ated wound, a burn, a sun burn, an aging

skin wound, a corneal ulceration wound, an
wonbdsaormaeory gastrointestinal tract di sease wWeamalL.2084/000640

bowel inflammatory di sease wound, a Crohn's di sease

wound, an ulcerative colitjs, a henmorrhoid, an

epi der mol ysi s, bul osa wound, .a skin. blisterin und, a
OB AV GRIGHAOSS BN APPSO T h g Bnd
a 18K oML cAMN ARbARoufll FREL p&st 1 adhesis wound.

ret1 nopat hywound, an oral wound (rucositis), a vagina

mu c dstdridmgvio ustitl, fuetherufiratdies ém e dusorilokd prefearsd reatbiodimends the

surgi ¢al .incision wound and a post surgical. adhesi
ul%wd.ﬁlaﬁi%vla?rna PRoWe Igers P EREs Wkl § B flcphgnd an HIV
relfiegaickbed preferred enmbodinents the ulcer is a

I abetic ulcer, a pressure ulcer, a venous ulcer, a

gastccarditigoterstifinfirther felif\res ah dicedesutibel prefredrediboginents the
. Still further features in the described preferred
insglib &dferaRbi82%the i nsulin is recombinant. According to

sti |A|(§p(f)ﬂd[r{§1t%r tiflleﬁhﬁ&e@athfbstiﬂ%@@éﬁﬁﬁ&?ﬁe%&ﬁ%&@imems the

enbodi ments the insulinis of a natural source.
insAtin dr afiavgptaral ®urdel further features in the descri bed

preferred enmbogdi ts.the addition ent is .
pl atredingio; §f Bhuiepfures i @d%e%?ﬁgwgﬂfeé gfhqdjments the
. [Fpue iped preferred

adél%%ig?%%r&? é;lg P ﬁ?%&%?%%%gﬁﬁggaéﬁ’? is a PKCG-a inhibitor.
Acc Grcdording o sl fukthéufehtness ih dlad desesbedpeferedesarddiraehts the
preferred enbodi nents adm nistering is effected by a

additingal ageps # EKG-eanhikésor ding to still further
f eat in.the,d ' f ' .
3 AR o BB Rl L B AhARRO B BaLe chiments

adflinibterifighstefRbtell Bftatinte dpplithindescri bed preferred
enbodi ments the 1 nsulin has an insulin concentratjon
r angiosgrdingin il fmtheniepiope in Alee deseriberd profatad qmbadiments the
atures.in. th scribed preferred enbodi nents the
ol SRR WO b SRR AL B05 £0 8 M n 0,01 - 03 m

of tARoRias MRGBUIrGS faRRRAEIth B8scriPEL preflirRd dmblimbihts the
further features in the described preferred

insib das ainsslin pencdeisationfranging from 0. LY dadOndyl fAeserdng o still
fofrls i an, P cearie g e erPOPRoRL IRy B kof fpoutin i
0.6018038 ih 094 0.2 haE & pREReLcIRA Sotpesifhar maceut i cal
conposition is selected fromthe group consisting of
an aywenling to still further features in the described preferred embodiments the
dose of insulin is ranging from 0.01 to 0.5 nM in 0.01 — 0.2 ml of the pharmaceutical
composition.

According to still further features in the described preferred embodiments the
pharmaceutical composition is selected from the group consisting of an aqueous
solution, a gel, a cream, a paste, a lotion, a spray, a suspension, a powder, a
dispersion, a salve and an ointment.

According to still further features in the described preferred embodiments the
pharmaceutical composition includes a solid support.

According to still further features in the described preferred embodiments the

cells are transformed to produce and secrete insulin.
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solution, a gel, a cream a paste, a lotion, a spray,
a suspension, a powder, a dispersion, a salve and an
woizoisremit72 According to still further featuresPCIVILI084/000640
descri bed preferred enbodi ments the pharnaceutica
conposi tion includes a solig support. According to

till further feat i n t.he descrj bed f .
e errdines il B SRables ip e FEHRHT b5 Brdm G dipgps the
coBELE GhRsfbisdd iyh AEGADMARPIOR1 $bhd dnd HElRRE tHeaRIIY pRYIuESand

the described preferred enbodinents the cells are
seqretamgtfuoal mswliby a reconbi nant PDXI gene and therefore

the cell,s produc nd.secrete, natur.al .insulin, .

ncodvapiine s il Frdpo e Trdas RectBre bR o dments the
celld afLiiRforREa0sY AL ICHALE efeflchf s@fiRntd MiSdralciBbs¥arR to an

cis-acting el enent sequence integrated upstreamto an
endogtogentwslin rpsod iofl the rellpfand [therclire sharvdlls peodue raad t sgerete
athqglll.s ufr oduce and secrete natural insulin. According
DA further features in the described preferred

enboglichRIMStol il futB! fean?@ChGhé Bscribd ?re@ér%dcaﬁmiﬁeﬂfs the

formng secretory granules. According to still further
infudiatsereting cells hee cpstde ob fumprgfeerat@y gearubedi nent s t he

insulin secretij el l.s are endqcrine. cells.. Accordi

o Aspidtmi i il TSk frpudey i P dosnles Piret GRGHpEERY te
inﬁiﬁ%@érﬁ’ﬁ%&ll‘s R dfasHlind\cepigcreting cells are of a human

source. According to still further features in the

des ckdcbalingotoedtidt fuzthere fdatlesnmrthe dedveibed prafemedseubatimagts the

.cells are of a histoconpatibility humani zed ani nal
m@ﬁ#&rsé_%r.etl% are & hymagn M %urther features in the

des AL BRAPICHAT 1P TARMLIRE dblFibE PHirkRed BRbGIiRfks the

cell's secrete human 1 nsulin. According to still
infulintsheretidgad s meesofi anhittoeordpat thilitly dwinpnizté anieth! source.

enbodi nepts the, insulin secreti cell s e aut ol ggous

cel |%900K%wd$tﬁbﬂv§e§ﬁamre% Wb apsrbsd graerehephadimens te
inﬁﬁﬁl‘é@&@ gL LGBt s the cells are sel ected

romthe group consisting of fibroblasts, epithelial
cel | Sccardink er &ill Anthet daturde mothdidegeribed préfeired embbdiments the

. features in _the described _preferred enbodi nents the
ingdin secrgting eqllsaes Bipkegoiseelfoduce a protein ki nase C

tran &foi‘éﬁ%% gd;%{:ﬁf Edrrg‘%{‘ %attﬁ'ggint t@g g%g&fb%d tpp&ex‘f@d Ebodiments the

pr oduce el n ki nas
cells are selected from the group consisting of fibroblasts, epithelial cells and

keratinocytes.

According to still further features in the described preferred embodiments the
cells are transformed to produce a protein kinase C transcription activator and
therefore the cells produce natural protein kinase C.

According to still further features in the described preferred embodiments the
cells are transformed by a cis-acting element sequence integrated upstream to an
endogenous protein kinase C of the cells and therefore the cells produce natural
protein kinase C.

‘According to still further features in the described preferred embodiments the
cells are transformed by a recombinant protein kinase C gene and therefore the cells

produce recombinant protein kinase C.
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According to still further features in the described
preferred enbodi nents the cells are transforned by a

WwO0i28058001078g el ement sequence i ntegrated upstrelaATAD20841000640
endogenous protein kinase C of the cells and therefore
the cells produce natural psotein kinase C. According

e rineso o s i S Fesred By eare eCRRTa: e
profif klRe i@as%}‘écﬁdﬁﬁﬁﬁ_tﬁe"groh@%oﬁgi%% 8@?1(@%1',?111?@-‘}3@9 PRC-y,

reconbi nant protein kinase C. According to sti
PKIO40,tHeC-X, ead BKE€si.i n t he descri bed preferred

o o3 1] PR et 1 Yo s PR o,
. . - | ' o) i Ll fun f r
ol S PRI Mk 0t At i

pKlg'_@@ﬁ@PQd-g, sel ected fromthe group consisting of
PKC-

a, PKC-d, PKGC-e, PKG-h and PKGC-z. According to
st i Wecndingtierstitlduirtherefeaturestin dheldeseribesbprefareet cthodiments the

epbodi rents the copolyner- 1 |.s.contained i .
conipttsL ai roried AP ot PGS e BBy Plafted for topica
appiRRtibgation. According to still further features in

the described preferred enbodi ments the PKC isoformis

sel dccendirfg torstillHortherofgptucesriaithe dengribéd piclereed eppodinents the

C-d, and PKC-.z. According to.still th at,yr
PR ool B PRt et el He TR AoRR RS, and
Pldgn-g.“' in. According to still further features in the
escri bed preferred enbodi nents the growh factor is
sel eatedidy orstillnfartgerofeptuessniaithé degribéd plef@redkithbadiments the

TNFa., According to still further features in the
hogeeneris Bsylipr ef erred enbodi ments the adi pokine is

adi oS . . o o , .

201 s0ffs SURONERL) R S BBL LRSIt

grBTRAbY ¥ skieun fioAnthe gtﬂu@tdoﬁﬁé‘;tirt%qfﬂua KHG ghd TEMF .
t herapeutics to conbat damaged skin or skin wounds.

BRI BrcprESeRopsTillchrter fepmresRathedssctihed prefesradi epbdadiments the
herein describe by .way of exanple only, with
adipg é%%‘gpinbof ?fgp%f%%‘ﬁpanyi ng drawings. Wth specific
r ef eheRE&etIydrRioh REcAE AW 8ddresteél Bleahbrtcdnhings of the presently
known configurations by providing new therapeutics to combat damaged skin or skin

wounds,

BRIEF DESCRIPTION OF THE DRAWINGS

The invention is herein described, by way of example only, with reference to
the accompanying drawings. With specific reference now to the drawings in detail, it
is stressed that the particulars shown are by way of example and for purposes of
illustrative discussion of the preferred embodiments of the present invention only, and
are presented in the cause of providing what is believed to be the most useful and
readily understood description of the principles and conceptual aspects of the
invention. In this regard, no attempt is made to show structural details of the

invention in more detail than is necessary for a fundamental understanding of the
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IS stressed that the particulars showmn are by way of

exanpl e and for purposes of illustrative discussion of
woheospoai7er r ed enbodi nents of the present i nveRCTAI2004/000640

only, and are presented in the cause of providing what

is believed to be the nost seful and readily

under st ood description of f§ principles and
inveRfifie H1q dgsc %@weegeno‘fmh Fe qfﬁ‘i‘f@rgﬁ making appeenkto thse illed in
the ¥t 1 BIEREvd:S1 IRACE e ﬁ‘{% Hit)é' Edbodled ﬁi}lr)rﬁctgﬂce the
invention I n nore detal 'S necessary
funﬁﬁifhiemltaﬁmgmder st andi ng of thel nvention, the
description taken with the draw ngs nmaking apparent
t hoBIGS ki AeTBenSirales [FATeRHY - HRECSpe phIP K REOBRS MidiZing

recal@l%ﬁ%{ Q&ng?lélsbfec? oﬂbﬁ %mltléeis ﬁ)él??g C?ﬁi Vprlrﬂargfrk%ratinocytes were

raw ngs: enons

infOMET fR XS StilRing B-FiKedémairas U8 hotis| fob Wi griefeotd, kel were
adenovirus vectors: Left panel: four day old primary

fixkdamat dctiveyioreef B\;gal@cuoﬁﬂmmdteﬂbwaﬂqwuﬁe by Fhezltld\‘gm@n g)£ plue

colf SRR SEEPUSEN IR DI TB UL R eRbEN s dughop ity e old
pnﬁid?}nf(érﬁﬂn%éyﬁ% Wi feddictdr QMR uﬁhﬂiﬁg Q@&o‘?ffbmdil@ﬁolf&ﬁl sp’émﬁc
oripari son"to uni nfected keratinocyte pane

PKbe laderwa/yrusetsd Aiventyr jouk exoaird M@ytmstemr@f mfcqs@d édd} nd non

infeglg agﬁtlﬁr%}'s R yop danasted Ha” PIRSBRY St shaPRG apg somples
wekd' T84 AR R & B PIEC Nt Mo d{es) a debdiibed in the

wer e xtract d for V\éstern bl ot anal ysis and sanpl es
Exwmpkes aeclopdetbwisi ng i sof orm speci fic anti-PKC

ant| d|e as described in the Example cti

P CFRG 2y has i P horh by i GyRER  dafasep Aepsiocatich of
oV ﬂ%@%ée& PROSLAGRAL. AP la 5? rﬁffﬁw’éﬁﬁﬁo@& W&O i EdBd for 1

ou ay o prl mary kera cytes were iI'nfected for 1

hotwo wvithwiidofiorins apenific sp@omtinamt rRCOnidenanituseiKC Twenty four hours
denovi ruses. Twenty four hours follow.n

nf
follosying wygptione celfiyrgsit ﬁ%&tnéraateéi%?r SRS Pa i egAn 1 ()
S0 RRA B el Fhibgnes A0 AREHL BN S loging
and aadlyzeddisirg) ingfoins epaaifio apeRK Ciaatibodies. PKC ant i bodi es.
FI G shovvs t hat over-expressed, PKC i soforns are

act |F‘J@ Bnshomesi thah qYervespressad PRGUISORITNS g AGHY Gk jhelr native
ford®" qidrnP O&&é@g %ﬁ'ﬁﬁﬁ{ﬂ%ﬁ@@)g}geg Qerel idtOUEd \Phd E HodP T Msoform

speci enovi ruses. EI ghteen hours
spécifi¢ @udongbinaiit eR:KcE Qlden®étused. y Fagtasenf hours Ubilowmgt iéection, cell
control cells é and PKC isof orns ovgr expr essi ng

lysgtes| Somepnyinifete Gonfrai 6PksetdprahfBE iRoforgsi QBT SRpRessing cells
(OB Sl PRI R Sl P GRLEE, B 2AC, i

Immunoprecipitates were subjected to PKC activity assay as described in the

Examples section that follows.

FIG. 4 demonstrates that over-expression of specific PKC isoforms induces
distinct morphologic changes in primary keratinocytes. Primary keratinocytes were
either left untreated (C) or infected with recombinant PKC a,, 8, 1 or { adenoviruses.
Twenty four hours later, cultures were observed by bright field microscopy and

photographed (x 20).
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Exanpl es section that follows. FIG 4 denonstrates

t hat over-expression of specific PKC isofornms induces
wdi2adsioann72 nor phol ogi ¢ changes in prinmary ker at PQDAK1088000640

Primary keratinocytes were either left untreated (O

or infected with reconbina PKC a, d, h or z

adenovi ruses.  Twent

T fou | at er, t :
obsEIG shgys histigst loééﬂ&%ﬁgwg #%%@a%_gp%%ﬁqpﬁ%h déjoggﬁ%?ﬁﬁréﬁfwed
prifh atﬁ{o@gteé %gg@g?%&esl 062! 1#8d bRNafinin 5-coated glass

OVEr - expressed in infected primary
slideer afultuesy e, eiltrer mtryatkd patinfecey tveith differers| rac@ubiomt PKC

| anminin 5-coated gl ass_slides, Cultur wer e. ei.t her
adagAV eSSt WD) RIBQOBE THIPHING PEtient ol uss iTRGfy Weiked and
. owi T : . o N
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andatdlyzed bgBGIbodi es and anal yzed by ECL. FIG 7 shows

t hat_over - expressi on of PKCh and PKi ' ce .

ker 5i6nd @9@@5 S PP RPN O Wicy aaﬁﬂoélﬁg% r‘?‘ﬁ’&?@k%‘iﬁ%fé’yte
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termnations in 3 separ ate exper| nments. )
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1 th PKCa, PKCd, PKCh or PKCz, reconbi nant adenoviéuses
Caf BMEM for 48 hours. Following that period of time, cultures were lett untreated

(A), or infected with PKCa, PKCS, PKCr or PKCE recombinant adenoviruses (B-E,

respectively). Twenty four hours post infection, keratinocytes were fixed with 4 %
paraformaldehyde followed by mild extraction with 0.2 % Triton-X-100, washed in
PBS and air dried as described in the experimental procedures. Cultures were
subjected to immunofluorescence analysis utilizing isoform specific anti-06
antibodies, followed by FITC conjugated secondary antibodies, as described in

experimental procedures.
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respectively). Twenty four hours post infection,
keratinocytes were fixed with 4 % par af or mal dehyde
woéabdsmard2by mild extraction with 0.2 % Tri t onPET/A0DN4/000640
washed in PBS and air dried as described in the
experi rrent al procedures. Cyktures were subjected to
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es section t S were sca

ConfRIGalllnﬂahOmnamﬁ tha¢l PIeDY eipdndead) imddlef PEICES nwesre reduces,
phot ographed. FI G 11 denonstrates that PKCh induces,
keyginp fpmﬁl eratiomt Primac ekin hesatimoryieryree wfestads or dt oy with

re DL BB ol P A el e B bk AECE SNl o bk c )
adESdrubdaNRely QshtFarOdbor iALEMAY icEl Pesifefalbh Xva@'aﬁﬁ‘l"yzed by 1-

hoyrs post infection, cell proliferati on was anal yzed
hovgy K- thsmtd@m melomyarﬁom aseddsertedpiorthe |Emmahes destoan thed falkews.

t t f [t
Resfi i PRResicd By Esh Q%awfmm%“?ﬁ irElted col s FiGs.
12A-fiGdenpnspr @Eﬁoﬁ&?‘a& f"l@é DNE%%NPKCn over-expressions

over - expr essi ons speC| l'y reg at e
spbafiedllyz aggubate HIGCC h]lchhliaalbn mardo lvellagy .méphoiepgy. sPrimary skin

kerati nocytes were |nfected for 1 hour with
keratingrpes 3icre prdentedrfos Hdivpawith recombinant PKCn or a dominant

negative mutant of PKCn (PK.C DNm) adenoviruses. Forty eight hours post infection,
keratinocytes were fixed and subjected to (A) bright field photography (x 20) and (B)
immunofluorescence analysis utilizing PKCn specific antibodies followed by FITC
conjugated secondary antibodies as described in experimental procedures. Control-
uninfected cells.

FIGs. 13A-B show that inhibition of PKCn expression induces keratinocyte
differentiation in proliferating keratinocytes. Primary skin keratinocytes were either

maintained proliferating in low Ca®* medium or differentiated in 0.12 mM Ca®" for 24
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negative nutant of PKCh (PKC DNnh) adenoviruses. Forty

ei ght hours post infection, keratinocytes were fixed
wanaasgofj7ected to (A bright field phot ographyPCXIRDN4/000640

and (B) inmunofl uorescence analysis utilizing PKCh

speci fic antibodies followgg by FITC conjugated
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FIG. 16 shows that insulin but not IGF1 induces PKCS activity. To determine

PKCS activity, five-day keratinocyte cultures were stimulated with 10—7 M insulin
(Ins) or 10~8 M IGF1 (IGF) for the designated times (1, 15, or 30 minutes). PKC8§
was immunoprecipitated from membrane (blue bars, mém) and cytosol (purple bars,
cyto) fractions using specific anti-PKCS antibody. PKCd immunoprecipitates were
analyzed for PKC activity utilizing an in vitro kinase assay as described in
experimental procedures. Each bar represents the mean + SE of 3 determinations in 3

separate experiments. Values are expressed as pmol ATP/dish/min.
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each PKC isoform FIG 16 shows that insulin but not
| GFl i nduces PKCd activity. To determ ne PKCd
waaebisxotoyz five-day keratinocyte cultures wer ePCT/IL2004/000640
stimulated with 10 Minsulin (Ins) or 10"8 M I GHl
(1GF) for the deS|gnatedt pes (1, 15, or 30 m nutes).
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derepiatides efpraséd a:sfpeil&nﬁ abdve losmtkolmnémrﬁdlatmn&)atmndytes
| ncr eaS| concent rations of | GFl ray bars).
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represe experinents represents
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above control unstinul ated keratinocytes. FIGs. 18A-B

dodanmﬂstagaﬂl‘@ PRESomatane XPNPKCHN (4) Hodlowiny imdedtiopKeells were

ool iog BT o e GRBI N HE SIS RO gealized by
P
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préséhtefohreovdpRgentafi@c toif o, sepzﬁ‘htles exyRencats, t (@) etweaty 4ir hours
hours, harvested, and 20 rotein extracts were .
folering iaectipn ve@kSeWﬂebhwmstngm EKéios pe G immppoREpitates
i bodi es. The blots presented are

W?rgﬁ?’agg%tﬁﬂi}’ ’(/‘@tr&k“%asggsﬁgﬂ ate experinents. (B) Twenty

f ourgroyy %h(ﬁ\f@é ih@\effe@ts bhPRES d\ﬁéﬂexftix@édlcﬁl WeTnSulipé Ve eshduced
and PKCa or i mrunopreci pitates were eval uated by

prolifewdtiono N@maﬁ@t@s(hgm bl&d Bars)] Or séltveverdarpressingr W PHCO (dark
PKC over-expression on_insulin or 1GFl -ind '71\/[

blue bars) or DNPKCS (slashed blue bars) were treated for 24 %o&rg with 10
insulin (Ins), 10 -8 M IGF1 (IGF) or both (Ins+IGF). Thymidine incorporation was
measured as described in experimental procedures. Each bar represents the mean £SE
of 3 determinations in 3 experiments done on separate cultures. Values are expressed
as percent of control, unstimulated cells from the same culture in each experiment.
FIG. 20 shows that inhibition of PKCS activity specifically abrogates insulin
induced keratinocyte proliferation. Primary keratinocytes were cultured as described

in the Examples section that follows. Non-infected cells or keratinocytes infected

with DNPKCS8 were stimulated for 24 hours with the following growth factor
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proliferation. Non-infected (light blue bars), or

cells over-expressing WIPKCd (dark blue bars) or
wOoRRis@d7078| ashed bl ue bars) were treated for 22CHmLZ84/000640

with 10-7 Minsulin (Ins), 10 8 MIGFl (IGF) or both
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eal i ng was
repeated at least 3 times.

FIG. 23 identifies a specific interaction between STAT3 and PKCS in primary
skin keratinocytes. Primary keratinocytes were either untreated (upper panel) or
infected for 1 hour with isoform specific, recombinant PKC adenoviruses (lower
panel). Cells were extracted and immunoprecipitated (IP) with isoform specific PKC
antibodies. The immunoprecipitates were subjected to Western blot analysis using

anti-PKCs or anti-STAT3 antibodies.
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quantified by subjecting skin flaps to a wound
strength test utilizing a bursting chanber technique.
woabusae7ae e expressed as bursting pressure whi 8aQT/1L2004/000640
represents the maxi mal pressure within the chanber
moni tored until bursting oggurs. Results represent
determ nations obtained in distjinct groups of .12
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anti bodi es. FIG 24 denonstrates the inportance of

PKCd
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confluency. Cells were untreated (Cont, upper panel)
prcdtfeptlen indeatdelnly owerdxpbessivi REPKICGE dand SRAT PramanyderatiRpcytes
| ower anel), followed by 10 7 Minsulin for 5
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foR&W e 8GR T A [2aviRekrd0561164 T i6fRtion %bl@ gr&ﬁe@ﬂ&aws analyzed by
antlbody Cell s were scanned by confocal m croscop
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ker aficn oGYydedfondR4tes tHaf igflofendest ulsdl‘l‘ﬁLUonwénftﬂatlons and frequency
reconmbi nant adenovirus constructs containing b-Gal

of(aiophcectlom polWqunBKkEaling Wi vEPATE cuBNirGisiong were performed on the

fect ' PK! f ol | d. T3, .
ol T BRI 0 R, PR el P B AT e or i
dlﬁ&%hﬁ/c%ﬁger@ﬁéu&n@aﬁidr fré’dﬂ‘eﬁ&&%ﬂhﬁﬁm‘ d@ﬁﬁéd@i@ﬁ@geo @eve-ﬁrtﬁﬂy repeat
results are presented as Mmng protein

apphpat@se nssa tsh@lmph@ftmnh r élé‘ledmtoer weneatecofiecd; s\evan plagis after
fron1t tur 26 denDnst tes

Wi S CBS B SR OIS PO 8¢ TR R apsgied as

mfP Ri/dlﬁlatdr&{]ﬁl@n A Bk {)bg?éséﬁg tﬁ@m\%&ﬂ’ ef sf‘ﬁbﬂéﬂﬁcdﬁ%ﬁé & @fRlard

were performed on the ck of 10 week C57BL m ce
deaimiongp<).@05¢at ed wi th PBS (control) or W|th di fferent

conc tr ns and frequenci in uI| , licatlions
& ﬁ/ mPRSISeS é5§3 ﬁﬁfﬁeaﬁ Bhdnglin” SoRgefgptons and
ﬁ%?lt@éélfcﬁ{abﬁmaﬂoﬂ‘@n Wobhd WelifgIRGHb! 'W&%dﬁﬁé’iﬁ@n@@’h% performed
on the back of 8-10 week old C57BL mice and were ireated with different

concentrations of insulin and frequencies of applications (i.e., seven daily repeat

applications vs. a single application). Histological wound sections were performed
seven days after wounding and were analyzed for epidermal and dermal closure
(wound contraction). Epidermal closure was assessed by Keratin 14 (K14) antibody
staining (left panel) and was considered positive if the wound was stained positive

across the entire gap. The dermal closure was considered positive if both dermal
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woundi ng and the areas of treated wounds were

nmeasured. The results are presented as mm2 wound area
wanas@anitizbar represents the nmean of six repli earirog4/000640

standard devi ation (p<0.005). FIG 27 denonstrates

hi stol ogical effects of ingplin concentrations and
frequency of applicatiagns gn_wound heal.i ng .i
woygslAdes fewldibsnebshEra L}S‘éfﬂf 6%@8 THoRRge A LSRG at x100

o e . AR O S e v

corﬁm)hmtedchaﬁmebresmts t}ﬁeem{mn afaixl mp]n@mem appl i cati ons
a_ Si ngl e application). I g| C Wound]"iaf3 ?nsi
vver EKE)&& ?fﬁ%‘éﬁt@@\? @nsyalas%sﬁm G?FB W&‘gaWﬁu platelet-

derRg! %fgxg‘?xl faggor éﬁ rﬁ@a?r?%ug@ ﬁéﬁﬁ Wg% QRM! eW()ﬁ‘ﬂH‘ fdisions were

cont closure was assessed by
perfanetdion the badlt oﬂ8 1avtdeh@dy C§ﬂBermg ahd efete peated yithridsingle

apRlGaHish b 00 DD B tor 1 itk Aol PO E B gt dug The
treaftg&] ?ﬂlgceg% %ﬁﬁgé vh{n dﬁ%?&&%ﬁd | ﬁbgsﬁés el tgkgxtefor

serve er a roscope I a single fiel

histdl6grdragilyéds Qﬁbpldemﬁaﬂ iagdh derpaud €lopure Theund sarittastiar) eEpldermal
presented as percent, of wound cl| osure over

cloggre Wi Assess dckemtinnkt Aok HiboRY stapng c(éﬁ%i_on ?) B ves
P FTROSHP D BHESEh A RO Bl B PR i g, e

denvidl r&d)sh@abasr@nsldemd yositiVoifivdth detral ensndedes paid lor otesdrved
on the back of 8-10 week old C57BL m cg and we

gq}}omr{ng[%%@ﬂe@s The
I T
iy Il BRI B P oot PTG

ov¥edoatrbbkRIeatipbarttesrieSneghe ?deaﬁt Bﬁh}( seslicefiorpi der mal  and
dermal closure (wound contraction). Epidermal closure

was Fé@%e@@éd) byrek@hatorepha !(llniw)tm@nﬁh%da?mb@l@wh gitect of

R T e e

wekd 9&%&1&@@ 166 Badkder &40 Rk bidvesSTBL hﬁwardiewml en\haumdreated
sides coul d be observed under a |ight mcrosco

(cosntw@l @ treassdiwith ingubio (MEYATX ¢erabinesh wethu agBKCQanléu%)tor @Q/OZ)

ults are r sen as
iy BV s Ve RURVR o R B EUGLL A Ol Bpuprvations
Fl%ﬁ\@smmr_s SHORF R28BE Wolidie m@mlgireﬂ%miomeéamnsounds.

| Gs. 29A-D are photographs illustrating the

mor ;BiGl dQicamhistor mogr@ph dbwstatinigribe m@bmﬁda effpet of iymudin and a

r on eal i
¥ b PR eliaabon EonfGengl ST Bl e
peﬁﬁﬁn@&? bR Bk tbﬁ@lE M-I CHRE 188 7HY! Inied aﬁd QA€ @ithért fintreated
insulin (HO 01) conbined with a PKC inhibitor (HO 02).

(control) or treated daily with insulin (HO/01) combined with a PKCao inhibitor

(HO/02). The treated mice were sacrificed seven days after wounding. Histological
wound sections were performed and observed under a light microscope. The dermal
closure was considered positive if both dermal wound sides could be observed in a
single x100 maglﬁﬁcation field The opened wound area in the untreated control
section (left panel) was too large to be contained in a single x100 magnification field,
while the treated wound section (right panel) shows a positive dermal closure. The

yellow speckled lines mark the dermal edges.
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Skin biopsies were renoved 7 days after wounding for
nor phol ogi cal observations. Figures 29A-B show contr ol
woawsde7orki | e Fi gures 29C- D show treat ed woundBCTHLLB04/000640

30 is a histo-micrograph illustrating the conbi ned
effect of insulin and a PKGCa inhibitor on dernal
cl o wound contraction). Wund incjsions wer

perf e b 1% histpemiszegrapl ilystragingdhe cepalne@?ﬁectrﬁféeuaﬁ&nd a

PG U 5 AR 0 B R IR o

of @HO @2gk oliNESTBIeatli@thndi wae WREE Bdehicll ioe @dataé deaily daisinsulin
after woundi ng. Hi stol ogi cal wound sections were i

(HEEY D sombined ity p P&t efH@/02).gfhe fHepted suepwererggrificed

sofk JRL ol QPRI SR chf@egndf’%%gsﬂswse% DERLAIGHRA with

keratigni4f (indititive dfitakdl keheinopeny dn&\/@bmﬂveﬂ’ @dler A lighemicroscope.
untreated control section (left panel) was _too |arge
e%t panel)

Thepnsaed yierad geg @EROY @@rh@d)énﬁhmm pomifol geetione)
Wégc}gl) & %Q % B@ %&ﬁtﬁﬂﬁe&‘?& Q%l H M]F%%rhg%tmg)kaiﬁgg) Tvﬁpé) WR tReated

osure. e yel Tow spe

wdtﬂlﬂlseéthm (ﬁghﬂmlneb diy@ss 4o épidesrhal dodurditeduphithe etgre a@und gap.
illustrating the conbined effect of insulin and a

PKCABEnR? By ¢ Bistomiapgrae tustratingsthe eombingd ¢tleetcafdnsia and a
0 7 '
PI%@% GRSk %51 gtla(f r&léfé?gnt{éﬁgg of Q Ié%aé\é\@ﬁ N Wygw&étrﬁhrgke 5981,

were el rea

'l(lﬂ%eknol(ib‘@(r&&) tr&eb daied with Eb}ﬁca‘? Képplicatitnbi 6f0fnsulin (HO/01)
(HO02). The treated m ce were sacrificed seven days

coppvinad iisaPiGe inhibiten GYV/OR). Woe tsatsd caice meeraupaificed seven

da! sg é}tg ‘gg&éitﬁ%ocy%ioéycgﬂ dg“%gs tg'et\'i}oen ' n%{rf‘ég{xé&/ %%cP gtalned with

kerdtfr 0gCIORatibddiewkicR RRMALi Mk Fd 1ﬂi’tﬁﬁstﬁ§d’ dSiQ‘tﬁaﬁﬁ rdéﬂ d)ffdréntiation.
the untreated control section (left nel) was too

Theayrieeated doatrebsrctipmélgtti pangl) shoys e varsmn gwnmt@éwmd area

(ol 8 Py il & RS ST Redonliofl n B BRsgrved in
th@8BatedweunBctisn &ight paRi)M crograph illustrating the
conbi ned effect of insulin and a PKC i nhibitor on

spatHlgi 3didemensratdsdh¢ guantfatizpictestradlingdincombinsdrigta PKCo

C57BL, .8-.10 week t
Pl VA R HE B R TG o el were
treatddiailyRithi thpical( Hpli@adons Tdielnﬁdlﬁﬁtﬁé/ R with a PKCa
sacrificed seven days after woundi ng. Hi stol ogical

lnlwbuml (Bed2).o nEhwmeete@emcg rwed saenificdasaven days laftke maunding.
antl ody,.whi ch_ hi tsthelntlal st
hidgh SEEHS B B GROT w08 Balopeh fe S BT antaction,
epﬁﬁ%hloﬁoﬁdré bhd @%ﬂﬁl )11f§?é?1‘ﬁ§t1@h X@&éscﬁ@&i {f BIRN(-88 §6bve. The
wound area (mar the arrow), while a nassive
bae grapbrshratvs rtlm:mnsltancwc(pemnntagﬂj of (-ﬁl]d)}bh@dleWODIJﬂSt dsadetermined by
reat e und secti %n é anel ).

hlstologlca ana yses within each tréatm nt gr

FIGs. 34A-G are photographs 111ustrat1ng the combined effect of inhibiting
expression and/or activity of PKCa and modulating expression and/or activity of
another PKC isoform in dermal cells, or administering a hormone to the dermal cells,
on the closure of in vitro skin wounds. Cultured primary skin fibroblasts were
infected with dominant negative (DN) kinase inactive PKCo. Twenty four hours later

scratches were performed and the cultures and were either left untreated (Figure 34A),
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FIG 33 denonstrates the quantitative effect of
i nsulin conbined with a PKC inhibitor on wound heal i ng
wonoosicemn72 Wunded mice (C57BL, 8-10 week ol d) ReTAL2004/000640
treated daily with topical applications of insulin
(HO' 01) conmbined with a PKCa inhibitor (HOJ 02). The
treated mice were sacrificéd seven days after
orwfected with viHIGtyoe 6B AK Ob(Higurs 84 B),RIeCakFigurpei4@r WEPKCE

e S I S ol PR B G55
o it SRl Lo, WA AR o MR 5 €7 Qo R B 2400
Phatvgtaphe semd thlnR4elanits folleatineéatgemup. Fl Gs. 34A-G are
PR TR e AR N
oxPREHAT shE GRS oF O AU mBhiotly Yoo PP Rty of

anbiher CEIO Bl B de@inl tdells,Coroadih@istdatibm ofid p@wakiflctor to the
wounds. Cultured primary skin fibroblasts were

dermtleedllsd oni the elosvisant imedgéei skén (EagndRi n438tureda rimagy skin

elRopyE BT B, it B iaR] sBpher (), Ky Bfché Pitta.
Tw P Rl hSdiate sctREIRS kkde YérEdimal lafld ineRQHME anfkifete either left
(Fi'gure 34B), PKCh (Figure 34C), WI PKCz (Figure 34D)
untreatéd (Pigae §FAyor énf8al] witl waldnpe (BI'T), PRRKEAFiguhd BSDRAW T
cultures were treated wth adipsin (2 ng/m: Figure . .
PIGE)(Figirg ASE) o6 V3, TIEON 1 IAeRs o0k o AJiRgpatvelio Rt anpptabited
f gl i _NQ- .35A- e
culfieS SR Soaed DRI oL 1, Ll sy, FARE B B, LR (7RG b st
Figit8i33CY,1 PRICE A ERS(101 M Higare 36H) Ml TMFOS(1PK{#mBgure 35G).

modul ating expression and/or activity of another PKC
Photagraphgwiere talsemad hewss fdlovdng ietingnst rati on of a growth

f d | cell .the cl in wi ,
L P ALY e PHPbaSEH MRl Rk BHh L b ot
exi'gfbfsﬁﬁﬁ QRd/E AdHIQIIPRITE: DEGRnhY &ells Y aliiASBrihd AGHIWE factor

KCa. Twenty four hours |ater scratches were perforned
toathel detneal cells, umethe anhabuvee p£ irevittoeskin efaundsit Cadtteed primary skin
(Figure 35A), or infected with wld type (W)  PKCe
fikreblgsts @’eeﬁE}B%‘?CtW’VﬁP(é‘zm(flﬂPbﬁ?géﬂﬁ% EYN) kingge aﬁk@hveﬁprra QEEKCE

o PP PR A o
lefAiQumdatedi @Hgurki Y6MP 08SkatedPiath RAGIK ((I&ETﬁerNﬁisEj Figee 36B).

35H) or TNFa (12 ng/m; Figure 35QG. ot ogr aphs were
Phosgaaephs verdiaken 20howiifellpwingieaimenl. Fl Gs. 36A-B are

h il ' nbi f.f ) o g ey eis
P PR A% D e Bho BB MG YRS Sorinif P of inbibiting
exXPRIEBh ah@bt SctANY FPRY & &rindADcAlsHnQ\WaMikidekifg a growth factor

or a hormone to the dermal cells, on the closure of in vitro skin wounds. Cultured

(€}

primary skin keratinocytes were infected with dominant negative (DN) kinase inactive
form of PKCE (DNC). Twenty four hours later scratches were performed and the
cultures were either left untreated (Figure 37A) or treated with IL-6 (1 pg per dish;
Figure 37B), TNFo. (12 pg/ml; Figure 37C) or adiponectin (1 pg per dish; Figure
37D). Photographs were taken 24 hours following treatment.

FIGs. 38A-E are photographs illustrating the combined effect of inhibiting

expression and/or activity of PKCB in dermal cells and administering a growth factor,
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to the dermal cells, on the closure of in vitro skin
wounds. Cultured primary skin fibroblasts were
wonb@smoad2wi t h dom nant negative (DN) ki nase i RGTAL2084/000640
formof PKCz (DNz). Twenty four hours |ater scratches
were perfornmed and the cultures were either |eft
. untreated éFi ure 36A) or tfeated with KGE (I ng per
ingpluy, or €W BP@ BB e demerl epliappr the closuegkah i 2itipgkig wounds.
B F o lAD ar h .
CRreE P 67 SR 1B B S RURBE BEAEVE 0N tinase

ingotivedssih 0NPKAA/(DINBAC Tiwéntyyfoaf hditETatdrischeihe®ivetepdriorded and
adm nisterin romh factor or a hornone to t

a e
the ey liges welelchergatluRBeated GligercdRA) ar tpatpdwakikFGOLuaiesr dish;

Cul t diyPE | ski rati-nQcyt es I~f d _w
F ARG Ve HELCESTHL U7 RSO 67 VBSAD) o
GWONBY (1 1yvpei MishOBiguhoB8E). | 2helbgaphaveReakeend hours following
performed and the cultures were either |left untreated

trqatmefifr e 37A) or treated with IL-6 (1 ng per dish;

Fi 3 , F /.. Eigure 37 .
el paRse A7 8 el oty R i s o ggmoting

expiBdsSioh adn@rbr 24NV 0T FIRES WMdNGolHIBRSMRRpresdiddBnd BB Ackvity of
are E’hOt ographs i1llustrating the conbined effect of

anofier BKIG isgfossin dsenaleelis i edméristenng y hofmd@aB thedermal cells,
R I R TR T
in¥ctedOw K WildOM B T) tlabé ksith BF P@BWDNES&RD’I#&%KE}S?LL@%B%S later

were infected wth”dom nant negative
scrateles iweee penfornefl AHEBe ciliNaks weveeeither leftiunthateds(Figire 39A) or
ratches were perfornmed and the cultures were either

infestad Wik PORPBE BIGL: & BAPOB), WK Gel(RKEH THEwe(396 or DN

PR PR riih 0B Alegive) Pl iPeRSlos Poliertipib g with
adiBbiPEY ugind ightt QUL Bidfw aﬁﬁgﬁiéésiﬁ kARRISWB LR thBKRMgdfbatment.

hours follow ng treatment. F 39A-E are phot ographs
i |1 UdGsat4MgFt laee crhwibogrephsefiflesttatiog preoreffechgpf administering

BRRPEES: B dio B, SorHaRaaRE 0Pl closure
ofRHIIRY sl indsOIC AR BhAL 0%, IR IOFRBCH LR iier 1R iBkated

cells, on the closure of . 1n vitro ski'n woun
(Fignire 408)Y qrtreatadywithk iimsukiaratly (OE w 887 Wer Biginef 4003)e dopulyrher-1

ild type (W Ki f f PKCd (DNd). Twenty f
onits (/B Mo sATC o i piinpalinsd Bl pRehoetbstin6.7 x

] s R G B S
nBeich M i RRCM, Risepectil-ayy EigddDMORNdred Rakiny®lof, co glymer-l,

. PKCd-pronpted cultures were treated with adipsin
ingidimndnd BPK§ar pseBd@pbstRio (5% nafshsh, wet:d 0t ik emd 48’ Mo aspectively;

Fifgt(l)rlelél%%. nlgnottcg gergghge\xri]etré taken 48 hours following treatment.

FIGs. 41A-D are photographs illustrating the effect of copolymer-1, insulin,
PKCoa pseudosubstrate, or combinations thereof, on wound healing in vivo. Wounded
mice were either left untreated (Figure 41A) or treated daily for 4 days with topical
applications of copolymer-1 (55 pg/ml: Figure 41B), a mixture of copolymer-1 and
insulin (55 pg/ml and 1pM, respectively; Figure 41C), or a mixture of copolymer-1,
insulin and PKCo pseudosubstrate (55 pg/ml, 1pM and 1uM , respectively; Figure
41D). Photographé were taken 4 days post wounding,
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FI Gs. 40A-F are photographs illustrating the effect of

adm ni stering copolyner- 1, insulin, PKCa
woewstozabst rat e, or conbi nati ons thereof, on PO®IL2004/000640

closure of in vitro skin wounds. Cultured primary skin

keratinocytes were either [eft untreated (Figure 40A),

or treated with insulin onf (6.7 x 10 7 M

Fi gure
40B1Gse 436t pe histognicograhs plystiating the; Qjﬁ?ﬁéoﬁ@@gﬂ,us Rroximity
i Xt ur f insulin and P t
to B o8 i ol PGt PoBBT, AR AeF ey, ot
rode@PEHyWIBY at X260 hdghfidation. ( SBigiEps XD showls G 7xd4y 6ldiwound

respectively; Figure 40E) or a m xture of copol ymer-,
magnifip ot x4f, Byaupread inseipsn prerEnitn St Hhy Woupd gap (in red

6. /x|l O 7M.and ,1Q7M.. i . Fi ) - .
st oGNP A 3261 ML b ez, arputcion
tisstb @ forfile@-dad alefm AN@hagstRANS ih Ipkitgéssatbipged HEE-ET fhoot a 6fday

copol ymer- 1, insulin, PKCa pseudosubstrate, or ,
oldcwensidnefi4 SFZ didhsies stouse magpified ah a4l (Figuiert2E) ¢ad x200 (Figure

unded m ce re either left .untr Eiqu ) ;
421}(6? 1 @&PE‘E bsa:‘l)\%? Or'y c%’g?/ g r%IPH{yt §gitﬂ§egl“(oéllﬁl gl éag)at%'ﬂ @nnso re
epiffeliSARM, W¥Ble ZranbhatioR)/ 6 dedma) Woltrddkidh, isdotiBersietly eFiglre 42G
copolymer-1 and insulin (55 ng/m and_ | nMV
shavessp dey okl wourd ofi £ digpetiomonsermagnified <480 fdteyrrsnd was

i nsulin_and PKCa. ps bstr . .
el it e RS oG AR A5t BBl g1 oBhved in
clok@pRRifitg d¥ ﬁlepﬁ&lnd}’%af;l EH RE.-strh4ee; mAgfibll R2@in Figure 42H). The

hi sto-micrographs illustrating the effect of thynus
wopndis me-epithedized egramilaitpng tigsue ris tihemedo andl dpaglj gogiraction is in
Qprocess. Fi gures 42A-B show normal adult rodent thynus
PIC#®2200 magnification. Figures 42C shows a 7 day ol d
woumgs Magnk fd gEbiekrapi! QustAdAIShd SFERSEN MB6id Romba®Re with a
proximty of the wound gap (in red square; magnified
PK&to ibiifitor ronFihgureeling 0f wouhds ewslidemagedr skin pilongitidied, wound

. granulatiag issue i orned and .de | contractij.on.is

indiCHR Wit lectad G Fres P T Lo SV B B Bisgend

treméd dQﬂg?&t BAPUEE RENPBE @chrdbl AR hifd@y o 14A)instlid and 1
x200 (Figure 42F), no thynus is observed in close

p M PEC onpseydasiabstiage (BEQM03/033 p Thdonadsreerpiphptekiaphed Hhdays post
tissue an |.Qn, or dermal contraction s, qbserved.

wopdinte 436 LROwOR wled) SoPRathao BPie S Asisa B apy §6 scar

foriPHDR JHBIRAbEeRARENS $BprolBE SMRUBHLMARS ab COMbAEd Wilhhth@ buffer
m xture of 1nsulin and PKC pseudosubstrate. Thynus is

combsler ved in close proximty of the wound gap (in red
square; magnified x20 in Figure 42H). The wound is
re-epithelized, granulation tissue is formed and

DEREERTIONNOF 38E PREFSRREDEOBASMERTS 43 is a
prniotograpn rtfustrating the effect of insulin conbined

W t Th& present invention is of methods and pharmaceutical compositions

designed for modulating the expression and/or activation of serine/threonine protein
kinases, also known as PKCs, for inducing and/or accelerating cell proliferation

and/or cell differentiation, and thereby accelerate the healing process of wounds.

_ Such modulated expression may be effected in accordance with the teachings of the

present invention by, for example, (i) transformation of wound cells with a PKC
expressing construct; (i) transformation of wound cells with a cis-acting element to

be inserted adjacent to, and upstream of, an endogenous PKC gene of the wound cells;
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PKCo; inhibitor on the healing of wounds and danmaged
skin. Longitudi nal wound incisions were effected on
woOherswaok2 of Large Wiites& Landrace domestic pPQE/1E2004/000640
treated daily for 15 days with either PBS (control) or
a mxture of 1 mMinsulin d 1 mM PKCa
. pseudosubstrate 03/ 03). " The wounds were iy s .
i oo 9&1}90@32%% AFNETHE SYRY 93 P( insulin for
m(%cﬁl%{n d goundse@if GRERE ei&(&’f ?ﬁti&? al LT By NQGREAT cells; (iv)
ormati on and exhi bit  marked y 1 nproved skin
traasfotr@ioncef wsumbogihreith ah tifsulihesxptdsfiag consttuct|when expressed
SCRI PTI ON, OF,, THE PREFERRED EMBODI MENTS The pliesert]t
and riperstadothe; selin rspdisad thefalipmapsRiEeat jaapp-regulator for PRC
exgx%gg;?&%'ah&/%%cﬂ?a%{o%“ ?9) ftxgﬁsfgi?x%ffoﬁt P %oliRE NP VRSP 1208 s-acting
nd/ or activation of ‘serine/threoni ne protein kinases,
clanhend tk boimseetsd REfasént frar andnuhstreary ofnihe cndagamelie irgtilimgene of
cell proliferation and/or cel] differentiation, and
the W@P@Eg}eﬂacwbﬁrzewaﬂtr@s% deardaighpimul SCTYPS RcAThsTeERlaiqs for
: e
PR B REch SRR EASL AR Wit AR LR ERECIRREELS (o the
waKdpLR traféfhrhationsd fowdmidi cetls efithwtat-aehp $actér b.gg PPRA, for
. expressing construct; (ii) transformation of wound
industips oherdpggneyssngHin pedustienand seeting, thedasylimperves as an up-
' t : 0f. A
e B oA PR A o ORRRAS T B3y qnc
of QtHIEC nivdahitss. aThé Nprindipkasnesigly whératioms Wifi nthé ormethods and -
nmodul ating the expression and/ or activation of PKC in
phapm#guideal | Comuasiions r aeeIdna e | A BreseRb LRYCRian &1a)j g better

. - . . and
wrdBel BB BIERS U SORBE AP hocatEilife BESHBEE]
up- regoteadxplaiding allkist exe eabsdifenBoitthe inveatidry ii devail, it(iv Yo be
transformati on of wound cells with a cis-actin

undewstaedt theb the invesdpr dg nadj limited indits gpplicapien rteatheodetails of
ndogenqus insulin 0 u | s, :
copdfy SRR AT sl BRRe DopitRel (558 g, o Biowing
desdriptReWr akenpliféd Mkke EX&hﬁl_%é‘; k&fioaN dheinaation & dable of other
(vi : inplantation of insulin secreting cells to the,
e ent$ ¢t pf beingrmsadicehor eRrried omb i dai@is| waysi tAlse, it is to be
t.rans-.act.i actqr. e. PDXI . for induct.i on.of
wgeRE S BHOE ehR et Buliermiaioan Bl R N A 3 the purpose
ofl d3Sd#phin 384 VIRSul@Botcde rd@ir@ddsairitingor PKC expressi on
and/ or activation; and (viii) admnistration to the

woundidwt skinPikecCludss Uivat tyersTlhekgratimisedo[statifigd epidermis e an

f .the t hods an har. eutjcal caonpositions.
PG R ST o SR ORI Rl F st RSN 48P ipe support and
ndARERn 8100k t fordeRf 1 SRC PrdtbetiRebaRIM ApamsPRE outside world.
acconpanyi ng descriptions. Before explaining at |east

Theneforsrdnydinjven br bifeak fire thersiiarmiigirbei napidbt atid efficienily ntepdéske As

described in the Background section hereinabove, the first stage of the repair is

achieved by formation of the clot that plugs the initial wound. Thereafter,
inflammatory cells, fibroblasts and capillaries invade the clot to form the granulation
tissue. The following stages involve re-epithelization of the wound where basal
keratinocytes have to lose their hemidesmosomal contacts, keratinocytes migrate upon
the | granulation tissue to cover the wound. Following keratinocyte migration,

keratinocytes enter a proliferative boost, which allows replacement of cells lost during
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understood that the inventionis not limted inits

application to the details of construction and the
wanro@ngarrent of the conmponents set forth in thecT/1L2004/000640

foll owi ng description or exenplified in the Exanpl es

section. The invention is égpable of ot her enbodinents

or of being practiced or carried out in various way
theapnigsy. After the toupd it iprierest ormpeneleyerod keRHEYHISo B é‘ﬁ%}lﬁed

nol 0 r u

coERh i RBeSTRUCKE a7 Geblpth, bElrphl BoFRRifg Co-29)

Sededtll growki factone hakdﬁbeellvsﬁobvﬁ)t@ rpértwipal@h&tﬂs@m&és including EGF
stratified epiderm s and an underly gzthICk | ayer of

fargidy péggcrwth orarvar, BBRFoend VTR S@a %r oWnans @hese growth
g Rl EGR IR S F ST T SRS, B b P 1P A of

prélffbidfidn aﬁd %ﬁg@kqoh rbfteggi&ﬂﬁhlnkéﬁﬁﬁoc?@s (2R06. ymmamental to the
efficientl mended described in the ack%éound

understaiding héweum’a bealing iplegy isr ésknqwla@e @i"rth@ Bignple et trigger the
Chl ved by formation,.of the t hat e
oo Tt e,y i, Wi F Mot oy Platii i i wound gap.

f i b mbfa@ﬁitta&e Qﬂlﬁe@&ﬁﬂing%ﬂ 8% ihPMAdE dohFokth A th@ diselogure that
the granul ation tissue. The follow ng stages invol ve

follews p rnumébn Qfat@mmargﬁeﬁml bbamd where basal

k es_h heir h
oo S S e Ry e ahuS Tor B SRR stheggencons

tishleSiHRtddAn %ﬁy Bhe bNE VAR Af waPd (M RBsIeRY e @6 leRtended bed
m gration, keratinocytes enter a proliferative boost,

resthivotnds| mdmdrlaptramamemts oflcarg| bugnd et t}mjhkqigqnldewﬂh Varymg

chegphgiice oK insk e B et P B O O e s on

thé@ H%)tﬁ e tl{beWoE’t?ds qmadg@mbm 1ir§1té@£%§ﬂ1@ %itﬁélﬁ&h (i) Grade II:

Several ‘growt h factors have been shown
anmlds Iemtqlﬁtr@ imot thies dpmus;e §is) | Grade dillh gwEGH st extehdingfinto the

wth fact b 22-24 Anp .
Sug#g%r@ogsr B s lie) Grich by BrlrcledsS Tiintine Gy yherein
boR8s | ?B%e%l ..V 8byE ?re‘sﬂmt: Reint 894 & HRNarBdter trochanter or the

proli ion-and mgration of epidermal keratinocytes
sa@35026) Fundanental to the understandi ng of wound

TR P AR R e
RSO EL o r ll, JRRTR RbL GUT s

stasis uldees, dnd dlabstic elcedsat foIIovvs a nunber of terrrs are
defi ed beI ow. The term "wound’ bro to
i nj Urheel o G W A dncsnb i 0t é@ﬂ Iﬁn«m Gradg IV
édh any one of a variety of ways (e.g., pressure sores

rom ext ended bed rest, wounds |nduced by trauma,

cut STheutkre Mscalibg't ﬁSreBpiﬁd:t tchewbikd)efan b wiptdressaoyepagr a wound
characteristics. Wunds are typically classified into
&W@mﬁfmmgﬁwngrades dependi ng on

The phrase "inducing or accelerating a healing process of a skin wound" refers
to either the induction of the formation of granulation tissue of wound contraction
and/or the induction of epithelialization (i.e., the generation of new cells in the
epithelium). Wound healing is conveniently measured by decreasing wound area.

The present invention contemplates treating all wound types, including deep

wounds and chronic wounds.
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the depth of the wound: (i) Gade I: wounds limted to

the epithelium (ii) Grade Il: wounds extending into
woheosderates; (iii) Gade Il11: wounds extendi ngPCTIAD20041@0640

subcut aneous tissue; and (iv) Gade IV (or

full-thi ckness wounds): moggds wherei n bones are

exposed (e.g., .a bony pressure point such as € .. .

o SPe fert 'sDisaig BOVBH" 1OHES G o ek 3o Bl ool it thirty
da§hickness wound” refers to wounds that enconpass

& ades [111; exanples of partial thickness wounds

i Inc Mae @htus% htéamfummb g alrlles gafere t6 an@ssieenesnateataleration of

ul cers, and diabetic ulcers. The term "dee und" . js..
a Gellzipudieic aRid) eRREenb Sy HhEr BeRIDgTRHon A CXP 85880 Wl gd Which
eittldSin egﬂ%s heakid e LBhdrfre BEE %gﬁé?icgll 1dehe'RIL@ Rmains

process to repalr a“wound as-by scar formation. The
unipbggased.” i nduci ng or accel erating a healing process of

a skin vvoupql" refers to either the induc.%i on of . the,

f or rFEEitem oRis-gtsAEnERn 1t Peed oTin tBentEH0E 8riepelis fegion that

nduedt.i ,

e R e i
prdieéeish gtheebg oafketihg nthe yadtgéy uof nbyorlensreagémey wouhe same

area. The present invention contenplates treating all
chigspsemeypes, i ncl udi ng deep wounds and chronic

wou . (" y o b I v

o8 ol S L VR o LR Pl ks o
a Cislaofing Qldhdig €l hvdulatkerts atlvity twithnsdspedt @r gene expression

permanent alteration of a cell's nucleic acid _content
thasgfrethe Thes rfJoXhtiF ¢ntraps-astivgetasios witeh dindsale; thewmseln gene

either in r LNEQ the cell genone and geneticall
pr%éﬁ?%dsm%ﬁlgatggeﬁ?a%{ruﬂ emai ns uni gt egr at ed. 'QI"he term d

" Ci SFrRCHlraG al@s@ition! &tivaR hert meidn desiedribe a factor that
_genetic region that serves as an attachment site for |
ingDRgmes Eendi Grpresvion-e Arftancwcking fasion dnegxempliyladiEsck trangription
acﬁ}rsqrrroters) thereby affecting the activity of one or

%%'genes on the sanme chronbsone. The phrase

"t r At Rehi"A8iVaBEt @ UisddShésiatto REGIHE 4 enolkesty iHae edhances an

factor that binds to a cis-acting el ement and
achoifiul ates its activity with respect to gene expression

}o Ih ﬁ g@&{ ghrrllﬁﬁel nlillj‘lﬁglﬂ}%[e) | e&ié)ﬁeésgioh F & ¥or ae%tﬂv&%rf" ’al(l:steg rhe\{%ﬂl Cljafers to

enhanced or inhibited expression and/or activation.

PKC is a major signaling pathway, which mediates keratinocyte proliferation
and differentiation. PKC isoforms o, 8, g, 1 and { are expressed in the skin (4, 10).
While conceiving the present invention it was hypothesized that PKC modulated
expression and/or activation may induce cell proliferation and/or cell differentiation
and thereby accelerate the healing process of wounds. While reducing the present
invention to practice this theory has been approved by numerous experiments showing
that PKC modulated expression and/or activation indeed induces cell proliferation and
cell differentiation and accelerates the healing process of wounds. As is further
delineated herein in great detail, various distinct approaches were undertaken to
modulate expression and/or activation of PKC to thereby accelerate the healing

process of wounds. Based on the experimental findings, other approaches have been
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pronoter and nodul ates its activity. The phrase

"transcription activator” is used herein to describe a
woaoismo7a7hat i ncr eases gene expressi on. A tranBeagLioNg000640

factor is an exanple of a direct transcription

activator. The term "activagtor" is used herein to

descrj be_a nol ecul e that enhances an acti.vit

Th
deyipgda /e Sirildng andknayelnispermennwas dpespere RIS TFH ing {Gg gresent
1n\)@:ﬁg§ﬂ b g BEGLS iR Q%@%Cfsda Rbahiah- Bk @rﬁﬁéloi&tlvatlon of
or activation. PKCis a nmgjor si alng pat hway,
PRwhi Ab suaddimtiks nlkgsatve aoe }&temganm agm ﬁinrmdu:krtnhg the expressmn
differentiation. PKC isofornms a, d, e,

an@/onpcdivatien PHPKfe0 ek iqacealeraigthe hvﬂmgé)re%qs% 8F WP St h e
pr e%@tchéﬂxﬁﬂgﬁ&rbf 'cﬁstf?@ts}’ﬁtﬁ%i%ﬁﬁé éﬁ‘&j tth eg’ lﬁ@ effects onI cell
nodul at ed eXpressi on and/ or activation nay 1 nduce cel
prqdifedatibe raatliop ndiffadntiationedrt afi frear anpiracono ahe bidlege by skin
accg}@erate t.he heal i ng process of wou [

Wi | .

wouad hepling. : Heligipg $&4 adonouings epmsirpcty F%%ﬁ?dc@\/\\ﬂ%?tgfytthf’eamlﬁc
ol B ARR LS R TR R RS Bl
All pdfiees web labl tol spbefiedliyoutfoandiffoedrt adpécfsemfekaratatucym growth

and accel erates the heali K}%@process of woun
and (fiffprsptigfiqn. ndare dofemsi FKGY gré K Eot %ﬂqld sv%ﬁiﬁ%ﬁhlg regulate

1ntg!§%% 1ée§1§a61ﬁ gﬁega%{]a%}gf g]tow a%gnfgl%é%éto t?le er eeg& fhembrane (see

Exafpid 9r@<§1@w? Red healiddRBobiRE Feien ffon W@k (B(amBRaS&doeMW)t h&wo
experinmental findings, other approaches have

ISd:f@mnﬁdeRKGédmdAPﬁﬁm kierey feund t@omulaﬁmﬁmmhéwam potential of

cPER) EeCTaRaler oo Bt pRond o LEERYr T e opinen

ne ﬁ/e% f%ﬁh'o\f ﬁﬁPﬁﬁﬁo ) Wis a%léctla 'S b&ﬁH&ll)nmﬁﬁ% FifeMRtiation

s & th erapeut| c gent modul at| ng the expression
in asdively geslifessting nkearatifd@es o(ses E)canmie el2rtel@v), heFinally, the

. heal ing process_of nds The c feristics of.
@RIt BRE PECoSADTEA D mwpu%cﬁéeqimigdﬂ%«rqsw skigyvas also

l.
Velﬁ%{lj ; gﬁ é}é LR Oas{y%tgﬁlxblag éégfl @Ké E{Iil‘ri: %V\lgﬁwggﬁeé{p?es% on Yr&Adtinet

PRE iitdféinig waK@balkde@ Vi Isushobarisdréilchat BRab!ad RIOCC, which were
identify the specific roles of a variety of PKC

founcbfodrenisqvired foe bWb@dhesnf@aandngotﬁrtﬁ PEaesseh iy slin berahapqyies are

alséaI 1ln}po|rtgﬂé in t§p éo)gzgg glv]ger updh %t ng o eg'so %C Vérﬁrﬁlﬂl %o@gl (?e%tExample
199l FRs16 ki rpfulORick iR bR GH?KCPK@‘I’ sﬁﬂi’a%u@ﬁ&l&d hevbsth PKCS

specifically regulate integrin regulation (see Exanple
an6 RXCOLM, nadieCe acessantinhier peperberlingefitheanweur(d deurthermore,

Exanpl e 9 bel ow) and heni desposong formation (see
E)@g@g}n}% 22 bgloasépf&m;gs that g PKCal 1nh1rl§%or effectively promoted wound healing

in vivo thus indicating that the PKCa isoform may be antagonistic to wound healing.

PKCn has a unique tissue distribution. It is predominantly expressed in
epithelial tissues (27,28). In situ hybridization studies as well as
immﬁnohistochemical studies have demonstrated PKCn is highly expressed in the
differentiating and differentiative layers (27). The results presented herein suggest the
role of PKCn as a functional regulator of both proliferation and differentiation of skin
depending on the cellular physiology. When keratinocytes are maintained in a

proliferative state under low Ca** conditions, PKCr| induced the proliferation rate five
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i soforms, PKCd and PKCh, were found to regul ate the
proliferation potential of epidermal keratinocytes
woOgews/oaxdaepl es 7 and 11 below). In addition, aPdOmL10841000640
negati ve i sof orm of PKCh (DNPKCh) was able to
specifically induce differgntiation in actively
proliferating keratjnocytesS (see Exa e 12 bel ow).
to F§VeR tes %h?é(gr:ﬁ%ﬁ?k %%@%‘Vt_eai HowRser preh g*“ﬁ%ﬂo\”ﬁ@_w%éu?ed fo
diffe?&lti‘é&uﬁ'g RAAD P @mé&cbﬁr%}ég‘ ARSe8nWEhd {ddgted th a
an 1n vivo system Uilr1zing nu m ce where
fasex pné dighen rat idicetipadsonPi§Gontrof o¢lhss(seaExaiple ENedlhis could
i s shown herein that PKCd and PKCz which were found to
explainytheabilisy of BK(hptondramatieallyrindpee vewnd healing agd dewpation of
iny.ski rati Rocyi: S0 | [ leR; '
e 3O St R Lot Yl R e SaeRS ah TR Eph of iffhaetallon ayers
wekxadfidved.1 Mtererdl g th& induhdihbalinigiredule 98 vhioandites expredsié@ of

nul | skin suggested that both PKCd and PKCz but not .
PRSI emleryenis dissieawhiehy ngymefz dopeagt express PRHen ablbigh levels in

Furt Exanpl bel that a RK .
adiifigor BBRIdGieBER 4 BRyF GRSl TR dR fasPRAGERon, Py isue
orgaitbatib OF 6et RSsdeb @b vedle TR dISds AleltdmY adQell as dermal and

ant agoni stic to wound healing. PKCh has a uni que
mustlsdissue]ivetich uete efficiently ihealpd éuldhd gantlatior fiptuesydlbic eund.

epithelial tissues (27,28). I.n situ hybridi zatian
Fofermogs e it o otaAId ey B e ater, of Berofipsates and
. . . ) p dominant
indi e?‘{é{‘}?‘uﬁlg%feﬁggg%dd&d LRl prRXip RS ?‘31%/8 oot Iﬁ(ﬁ121271§1 e
negavel haitprt e showe dspeeifiealty stuggesipuldte didfeeentifrti®iKCmdasoatrol

functional regul ator of both ol.jferation and
hyBSTpR AR e AiP eI AT kYo TR &ﬁ@ﬂ@ Lﬁf’dm@n the cellul ar

physi Ql : ratd [ ' | ;

oyt S MOE T Ol ORGSR TR Ikl o, o
wdundyittatweieprpdwet oarhd baeks ohinelefthicet Exampken 4t bebws shows that

above control keratinocytes. However, when cells were
adinisteasiont o’ RICEN caxpressing eonpjruel tovthewrpndasuligd in a granulation

ool ent rat%on, di‘{ﬁe ent i atdi on was i nduced in a faster
lsilf’?ot%ml%ﬂ?élr UL fayy e&‘g%cﬁ? MNPy control cell's (see
Exangplegalll 2he rcblits preabited B¥elrddnbii@arbihbi fvdelhtifKekpregion

dramatically i nduce wound healing and formation of

andfoanctivatioo r(ntenbsue mebibizetion) rod| distimct PRy isofqymei is yn sffgetive

faormation of differeptiation layers were achi d. .
gl LRt WY (hE-TRAG Ham TAEPEmR S PR3V gapencioe
e . Qa I 'nh'b't'
SRR Bl TR O SR niiin
thaelrédsivadindivd atitvisugdestmaPKRassi bl e role for PKCh in
the proliferation and tissue organi zati on of other
ti sshies aecopling o PRE 1spect 1o dhe PREGRIOHFItEN (hierg isyprovided a

o B I Y AR B8] 5 L B s, 0

métHsd heeffosted biyhaingibistering thothe pREd fioniad |ay theepeliddatly effective
differentiation of keratinocytes and ) Lo
amount of at least one agent for modulating PKC expression and/or activation. A

pharmaceutical composition for effecting the method according to this aspect of the
present invention therefore includes, as an active ingredient, a therapeutically effective
amount of at least one agent for modulating PKC expression and/or activation; and a

pharmaceutically acceptable carrier.



10

15

20

25

30

i nduce normal differentiation in actively

proliferating cells by utilizing a dom nant negative
wounb@mn7Eak | ows specifically to mani pul ate PCT/IL2004/000640

differentiation and control hyperproliferative

dlsorders i nvol ved in woundjhealing. It is exenplified

her hat .the healin f PKChlse erted .in

U S i RS R eévssg &F@&ﬁ 1 GhpHaDp L g el Wound
indfl‘?{ﬂ:ﬁ{rﬁlﬁ ot AR & 4 R&L QU QQ‘@F’dﬁlﬁ@fc @6eH Rl sibésatd QRer, a

0 expressing construct to the wound resulted in
veaowrwlors] atgastric tules Ladf HﬁV|rehatedf doer, aa:ydoeaefStrslated wound, a

t opi cal i nfection. .Overall, the sul ts ent ﬁ%}
buHh iU DYE RS I iR Wgem oAt %&&n agymatory
ga?c‘?&lht\éﬁfdapﬁaétrfﬁ@a&)@%uﬁ@@ l‘;dv&é}tlh@aﬁﬁm%rﬁ Hﬁ&ds@ Gf&ouEi&Ca Crohn's
isoforms is an effective tool to combat wounds.
dlséammimdg |lay ulagoative cobitis,ianfemeiyhdid, g epadermdlysig bulosa wound, a

nCJn t ression apd/or .activit i sof.orns, . .
Ol &SRO OB AT HP PR GUGRDfabetic
! PletiRGhdtly fbufd, 1R A" £41 HhRBsitie whRd,
‘mgggecf)ogﬁt % p?esent ?ﬁggﬁﬁﬁgﬁwtﬂg§ea?§£prOV| gl :
gunedikede wbundycladengions a amrgeiabmatsmmngﬂdemﬂlamsmgle&iadhems
of a skin wound or damage, the nethod is effected by

inistering to the skin wound a therapeuti cally

ef f effeipheast *RlA daRh ot ad &%&%eﬁfﬁ?re@&@@(ﬁ gef klhﬁtdhﬁ‘lgge or
PKC expressi on and/ % activation eutl cal

conditippssuchons,f dor edxhmpld, ng'rihhles et o dllﬂm‘dle'd i 1ngd1abor:-indsced

t Qf the resent invention therefore incl es. as
W%[ﬁ(q%lsg I}?é’r gfﬁvlé’ﬁf’ bumpth lRLgSe TR 4F-By %F?Céaé‘féj th adriexal

strAPRHAL s&fh at { IQ&P (ﬁlgﬁntseﬁﬁegﬂp‘%% ikl Rg RHC fo1hcles) or
expressi on an /o &Ctivaton armaceuti ca

unecampisaly| reugtaiesd, doss D ekinhul@sieity dlssandon nnﬁctmstmsmfcfuncuonal
herein refers to any type of epjthelial wound
skit elagiingpegis (iRgbding utBepss dn dhe gye @Feasiidhiogds)g loss of skin
t e r& r
RIS, 850 el P Bl UL s orin

(idchldaigeahdsesye d:lrchsb bldﬂchlﬂg,ssul]]omb’sm hyperpigphdigedsiimregions such
wound, a corneal ulceration wound, an inflamuato

as st TI9ts ek tfiekles. t regatoses; @bw@%aﬁﬁ@em@t@awwerkergumzatlon
el R Ph Yy AR St U i o R s SRS D oo,

debmispsgidevais) dhe ekis khstublr isgdt@ni(ag., W@@bctamm@mdasmsels) and
wound, an ani mal skin wound, an ani mal diabetic wound,

underl@ng Hewas.1ypesialiydhoserorimatafethriskifucosi ti s), a
vagi gl@l% 15‘%%%%&15&63{\?0 Féj a cﬁsgg Eﬂsﬂ lig & g&%@dﬁ“{‘&ue aTherefore the

| ace ion, SUur Fon woun

efﬁdéfsgmtﬁakulﬂﬂ Inesm M@dﬁ@stly—rﬁﬂi@&ﬁd&l&ﬁlts skili gy @@m&te d& closely
used herein refers to any type of skin
related IGFR. It was shown that in keratinocytes, both insulin an IGFl can stimulate

W

both receptors and activate similar downstream effectors (34). However, the present
invention demonstrates that whereas both growth factors induce keratinocyte
proliferation in a dose-dependent manner, each hormone exerts its effects through
distinct signaling pathways. The initial indication for differential regulation of
keratinocyte proliferation by insulin and IGF1 was confirmed by the finding that these
hormones had an additive effect on keratinocyte proliferation when added together, at

maximal proliferation-inducing concentration of each hormone (see Example 15). In
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condition such as, for exanple, winkles (e.g
ultraviolet irradiation-induced winkles), skin |ines,
wonreosiooas2 bunps, |arge pores (e.g., associ at eBCWILI004/000640
adnexal structures such as sweat gl and ducts,
sebaceous gl ands, or hair f I1icles), or unevenness or
roughness, | oss of skin el & ticity (Ioss and/ or
orqefi o8t idgniiiyothe fivergeraci BB 1t knsylia] angk (@Y S%@b% gathway in
re%I'flﬁgbkxlu(ﬁ‘ @%tgﬁﬁéégsﬁ?lgé@l% %1 e(:ﬁt rﬁfégasdﬂﬁ)}%gﬁ ate %&§t§rllor$yte
prolifeatibn ahdmo def Brdmtnseeam céﬁéctofsodsfalhmm i gradiing dveng examined.
undereye circles), blotching, sallowness,

Thﬁ%étwéleg evealed Bl insulipissgnaling ds sg@,mﬁ@a@ys%qlgtegrhy PKC$ in

b fl.at
ke R VE Pot RREST TR BARRE 02 PR T ahtii Bform, among the
PI@E‘ Gplef ﬂat&ﬂsqheaw@&pe@ﬁﬁawﬁl o whi BB Rk AHPCTVAEYES cell
derm s, ep| derm s, the skin vascul ar system (e.
typesl @5y ebloasiver, orhikpPHES wes ssos), tarbd sodidichlyy mggulated by

sty R Sfotrs R B e anBn Gk O el deatishiranth Tuctor
ﬁ)}‘b‘%r ﬂﬁtre f‘?trsgyh?rglg gﬁ;af SERs Herd DR B HAiSIOLR iATEowth
rmst

ute abl Ity to activate the
fa(r:tbxmﬁhl}itmeloitceﬁ groR iddudias aﬁb}ﬂmst&lﬁ’eremnatlon and cell cycle
i nocyt es nsulin and | G-l

reigiefop &€ ptest §6 o). ROy & Shsvsham dngii Y ours after
el a{igﬁ% bﬁz"L( §é%1ﬁctf’%a§ (e thd E@{%éﬁ {rﬁec’%[ht %dn@af&ms' 18fked to induction

enons rat es er eas ctors induce

ofltles Hll iif @GMired Biodkd k&hididcotes (6). arhéqs@ dfeppadesteinngprssion is
each hornone exerts its effects through distinct

a SorpeRInGg qfa'ramgtylglonarh end post-agnsiatighdacyents m@hldmg enhanced
rERSTIRG it the SRS B o dmirst o, srudie®s i W boiifished
bekk?@i'iﬁp!% QLRAGS o mﬁgﬁ@aglgqgg?fo'cgs@w fa?n@%gu?é'ﬁo!ﬁ%rf Fd BepinBegrin,

proliTteration oget at” maxi mal

Thes®késults atd ragrétiient RGhcsreciens Featifto0n dfc @AChf AKOsLREwel as
see Exanpl e 158 Inorder to identify the divergence
PRGE nin |lnss rafulciof4 a REPTEERIN gngnéwmt@smasqm@yforrnatmn inducing

it P Rerte PP Bt Rl T Ree B TRl e o

PR OS5 a%ta @fef Mﬁsiu‘hﬁ%ﬁ&fe& R61a0hScydd p ﬂoﬂ?ét'&tl&‘l S I&%’%'ain@gss below
were exam ned. These studi es reveal ed that insulin

shswguhaﬂ only insslis pamiufation) byt noedivatiety diyer@iGdfactors, mcludmg, but

nef e TS RGP Lo Che BPKE ARHTLY Lopah ptlpspe ond Sofvat
PEOY bt Gt é{i’f 8{’ {He%ﬁé(rg[’%@ %g@ﬁfﬁéqeﬁp%ﬂ&ﬁnu% ?ﬂe % qrtance of

various ¢ wever

PR OS5 e ifkpRe kfirmtRatiby whe gt eshfihhed thiddltied in@d g@ﬁc @tﬁmﬁaﬁdm by
rowm h factors including EGF, Platelet derived growh

BEBCKSIT, ACRebPOF ransKitt s, noc drpsye by g daminant negtive

1 SR R
indihbf RESRLSRLE ‘k@raﬁﬁ@é&rté: Skd1ifEMEbR (see Example 17). However, when

keratinocytes were infected with WT PKCS keratinocytes mitogenic stimulation by

EGF and KGF was enhanced. This suggests that PKCS activation is also essential for
the proliferative stimulation of other growth factors by upstream signaling pathways.

Moreover, down stream elements were characterized which meidate in insulin induced
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retardation or arrest (36-41). Recently it was shown
that within 12-24 hours after elevation of Ca2+, a

weebwsmniore | oss of the a6b4 integrin conpl ex i BCrinioed000640
to induction of the KI in cultured nouse keratinocytes
(6). The loss of a6b4 protej,n expression is a

consequence of transcrlptlonal and post -t ansl at
PR aeiavatine| andi kegeimeaiscealifsrivasaichheorvp émaﬁ a}f} g'}z\zﬁ a

Bl P TR SR PRIl g

and egtivatorsost Trandchigtia) pdoteint agyrd ﬂunﬂ&f‘cﬁ‘itﬂmm&q:mloh Sadore réonuited
agreenent with previous results on the rolg_Yn Pl%%ﬁs.
bydoyarieRs ObRASKiNGY MG BN eAproag dhcotevamdnown STAT family
t k cyt.e
RSO TE SR b WG 5 SIS Ut otpr, STAT
familptohenbarolieads o eltikCembasniz letalist Spucificaliyl whed ETﬂAEF Bdwas

ker at| noc%t roliferation. The exanpl es hel gw shqw
copgigio Iakesbin rekin | Hhip o] I B R iguptegs  Upon

|
15535 B D ] A1 oE
biRKdDNRUtesperise @tements dflterget feves RKﬁduS@frﬁx[sﬁﬁerhmdound
in skin. The inportance of PKCd to insulin stinulation

theteis kenatineeitese BRECODwEAottifess PR e ispfarmg enpressed imsiin(Fiohs o, €,
GF, KGE, P E . t ab b
n B St B T 0 S G BB 90 Sefors,

1n§iﬂﬁe1%f;€l‘ate*s PhB§HHbRRatRIn BRVLGE hhy ﬁﬁ&éarc’c‘fan%fébﬁlo%@ STAT3 via
i soformin the regul ation of keratinocyte

sppcifit | fotivatioronf (RIEES. Exiahiiteon1 3) PR@Wevtgvily biien pharmacological
keratinocytes were infected with WI' PKCd kerat| noc;ges

mhﬁbtt@’g éﬁﬁﬂéngtorhwoaﬁnezswemnmmaﬁank@g%% BiRanuiapt abrogated
fssf&p 3 g@tﬁva? Bﬁ% (?ﬁﬁ‘%lé’%ttl'a%glo %hsﬁnﬁff Q%ﬂe?ﬂ)ressmn

eralves ono

otfaa@&ﬁfrﬁmbﬁfegaﬁsé PRAF Hbt@iinhideted FeRViBYSite m@aumn indoyed by
stream el ements were characteri zed which neidate in

ovierexprassion roff ST dBKEeE, Exeinplet 800 Tansk tesylistJugeesy  ole for insulin
rol.i tiagn and the .in venment AT3,. a.. .

infp o e bt rapBI fORTAen b SLALS fgkin keratinocyte

proBfRRitohl €ds ﬁ_ﬂ 3 (1§HrﬂﬁéljtanTrf§1n§lgHCr%ﬁr%d@1 Aed v atRg &feam

Transcrlptlon proteihs are a fam Iy of transcription
effeattr aegruitet byiat etietyyofacyalrinest andogrovyht Gicteresoenall thesawdsults
factors. Anmpng the seven known STAT fam

| :
SW@K@ %ﬁtawa%l asPaRTgRYE dOWnEFaapt 7l sme@fmgﬁﬁ%n;gg profiggration

fnon” ol ATart TG Spp RS SRR ABR NI po e

prﬁjﬁé@’t @,ﬂdid@tesi@r Mhe Phthbednedi® A€ ldEREti V@K 08RY BEMINg as it appears in
di srupted. Upon activation, STAT proteins formhono or

dikestier pafients. s, The dimk| between tRKEheanduwband healingihagl alwp been
oD riianee CLRENLS, of LALget, SeNSR AL RIS i shown
hé(l?gﬁ%}sxggthe ;1‘&11( St Iﬁ%&ﬁﬁﬁ%}}s S(chuﬂﬁ rﬁéaﬁﬁ(go [neﬁﬁc%dsHHP (s%g 'E?{ample 19).

The link between PKCS and insulin signaling has also been established in several

other systems. For example, it was recently shown that in muscle cultures, PKC6
mediates insulin-induced glucose transport (42, 43). Similarly, in cells over-
expressing the insulin receptor, insulin stimulation was shown to be associated with

activation of PKCS (44-46). However, whereas in these studies insulin mediated
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h and e) is constitutively associated with STAT3 (see,
Exanpl e 18). Furthernore, insulin regul ates
wohospann7y| at i on, activation and nucl ear transPOTAL10041000640
of STAT3 via specific activation of PKCd. Inhibition
of PKCd activity by a pharnacol ogi cal inhibitor,
rottlerin or by overexpres 3ng a dom nant negative
PIGTactiatignthag beeryinkad fontba maetatiolid effedts STATS i thiy i therfirst
and..nucl translocatjon, Fjnally, . overexpression.of
ro O R PR GO AR SPachleh LI e Bt vt e B (A ol or
Lif . . . )
PR b e lon Y R PR ENRE R B e, SHARE of FREeary
diffadniiabnPitajes awhdre | dells iloset thait skiheRhéo fa theaahderBingobaseinent
STAT3 in skin keratinocyte proliferation. As STAT3 is
mERPERE dras $hewns kilhis steylfe Fugsgstaimgulins indugeduP K&d @am primary

f [ i € f ' .
L OF SO80A 50 B, fRLIHY Sy RB82 A

diffetehti@ttdndn siig. @ primary downstream el enent nedi ati ng
the proliferatjion of keratinocytes by a variety of )
ski nitgsoix Aeopgdanes svithgihe dedohings [of thpagericnientina mpdulating

' . ' f h ' f defective. .
P G AR B A R B B el bRl Vi
Thik B4 hreéxeeeed BiKehe anglpheditdohatkhfige hags ad BFuHRE Rxemplified

coroborated in vivo. ilizing a newy constructed
heppimendetil | nouse it is shown herein that the |ack of

PK del ays un eal i ng.in dnce. ski see anpl e .
oy ongaf i BB AR Bion b Mo s b5 4 Thighioed in
EinsfleP2EAnE Fakdrbinbeldwl A tSENET ApliRhtidH of WiuBATn Welinds at a
exanple, it was recentguikom that in nuscle

congentigtien ramgiafromdd- hte eiff¢ativelyduemated| apidszmal and dermal
transport. (42 3). Smlarly, in cells. overexpressi

oAprEC FRE b Fensti by Pl ) el Pifiisioion S0 SRBESRUPS me

appBc@RR06f &lsBHn Wohibik! Wyt POGFOB Péggzt}{ 44t4S)or with a PKCo,
However, whereas in these studies Tnsulin nediatedPKCd

inhibitoy aesultnd hms shlesmtlal akd syrtergetib émprtvaimehi of e fvenmd hebling

insulin, this . is the first report linking PKCd to
PrOgRSEPY S thelsWintlo®2l | proliferation. An identified

dual TipQl gochRlind K thditkr ra%%‘d{ af {hg@rg%@glgg?t@rmﬂeng e¥dveRed a

prolifteration and the contro
metthDdl of exdiiciag oo acceteantmg aliveling pekess of askintwaind or damage. The

adher.en t 0.t he, under| yi ng_basenent nenmhrane wa )
mgﬁ%a&m oHiepted B uPHDIS RSt o) {8 AT Woat e tomRepfiGally effective

; i f .at i f r . i ol i B :
SR ERTGhO B o SO b NELASLSLR i
sos ks o iffdues, ori accalerads dizn healinigt protére dfethe hiking svomhd tdredamage.

present invention nodul ati ng PKC expression and/or
Prgfarablntthe agend ivp &t e ahibitery futher neplfeablidthecagest is ¢ growth

T ot §D R OB BBl TR Sy mk ikl e

agent is PDGF-BB.

The direct administration of insulin, either alone or combined with another
agent, may be- effected by a single or by repeat applications. While reducing the
present invention to practice, the inventors surprisingly discovered that a treatment
with a single application of insulin at a coﬁcentration of 1uM was substantially more
effective in healing wounds than with seven repeat daily applications of insulin at a

similar concentration (see Example 20 below).
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herei nunder. One way is the direct adm nistration of
insulin to the wound. As described in Exanples 21 and
wa2ois@mori7abel ow, a topical application of i nsuPCIIDIN04/000640
wounds at a concentration ranging fromO0.1 - 10 nM
effectively pronoted epidermal and dermal closure and
subsequent |y wound heallng34Yet surprisingly and
unexXpastasegrgingttp énatbpt etS@a@tu ofhepresens invieation e dupivided a
mdt WPE%&Q&RE‘OP aé %? Mng P eai‘I ng pg(‘r)’lche(lé‘)%< aea Isﬁrﬂ \p(')lln% or darr%age by

anti a nprovene

ad@iinitteEn¥\as! Nkl I@laal waancp ra0&iAsIS dbé@funlth@f b rtﬁulapéunahmn effective
Thus, according to another aspect of the present

amonpe 1of | iganlinh e r Brefesabliy dbe dungle d@é@-ﬁ@kﬂ emprigud- oy & 5 oM,

c n Lin ess a_ski
SRS SO SR 0 P 35 e Bat kRt Ba Ry a5ty o
paStk] 13tivRUpehy siisPerisaiie poivaal, ldispeisfae tdlve opsmtiént Fbrmulation in
insulin and at | east one additional agent acting in

anggneantspiiigient to neveir nétm’l area o theskinowpwnilieg., §01-0.2 ml.
accel.erate t cess of the sk d.Qq
g e pE Rl R BRgraR Houb el bRy Mustrstd

in FB%dohee U &h ehabEyamgloe s@&ﬁ)ﬂt tHab foll@KOWM Pof agi@ples uCkingle
as P 5 EGF, TGFb, KG-, ECGF or I GFl 5 and npst

apph@ftlen abinpulithto afday-oldswemdmenated i effertive gound healing. Thus,

i,stration of ne .or
aofiFRR P RIE? Hurdht OF Tk PeienC ol 8 48 reiiel £ Rgppa of
indRReAbr aRBlletatial la0sling\BtdcBss’ @f%ﬂﬁd)lﬁ%kﬁh@o@ﬂdi‘ﬁf‘ B&mtmstenng to
invention to practice, the inventors surprisingly
th@lwgu@d/e sleeletdhaft ofzp ttlmeacutmaﬂy affcdtlva amongt o ingwhini cat i o n

i n at a,conce rat subst t
o & rhetRe ol S WA 10 Bt Bereleble aih ORGSRt  atYeast
oneRRAld, Qﬂlehét @9 nhymal é%ﬁéas@fhré@&a% of, ?Fefé}a&'y”&t' 18dst four days
concenfration (see Exanple ow) . Thus, accordi ng
old.o another aspect of the present i nvention, there is
provj d d of indugin acce
heal4 ﬁ’g gtgtgc 89m%08é%%§%&%n@, Ord%cr‘fglﬁ@ttl % healing process
ofedBkiRi wo@ld HIddRadeh Gcrdifg W UR@tiRr Sbitat 8f %ﬁfeb'éﬁt tin@dntion,
a therapeutically effective amount of insulinh.
m@luéése padyl gctivhengredigitea quaeumetllyceﬁwpwfsasomtt 06 insvln, 5t least
r ef rabI 0.01, to 0.5 nM, of |ns
o el RO s ing Sy oMt e M ndy gplimaceutically
ach QA8 carBiBf @hignsd %&%@ ch”a pRENERIof (Hi él@érﬁébéﬁ@mal%‘rﬁf%sltmn
or ointnment fornulati an anount fficient to
Prefa:vzé;ﬂy, ahd agentds @aPCat 1Inh1b$tbr or wogroeth €acgr,suth @1 RDGF EGF,
. The timng of adm nisteri ng)lnsul in_onto woun
T@Eﬁif IS@FCECQFC%’H IGFs and mpst prgfes VA?DQFaH-& el phatmﬁ%ltwally

accepzt\ertme Catriz’® ccatnI b%nbttlthn%tt hmtted ?o a gel, U er am paste g5t 0@19!1 gpray, ]

suspension, a powder, a dispersion, a salve and an ointment, as is further detailed
hereinunder. Solid supports can also be used for prolonged release of insulin into the

wound. It will be appreciated that the insulin can be native or preferably recombinant,

~of a human or any other suitable source.

According to another aspect of the present invention, a pharmaceutical
composition for inducing or accelerating a healing process of a skin wound or
damage, may include a single dose-unit of insulin selected capable of inducing or

accelerating a healing process of the skin wound or damage, and a pharmaceutically
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application of insulin to a 4 day-old wound resulted
in effective wound heal i ng. Thus, according to another
waxpsmn7ot t he present invention, there i s proPCuan2084/000640
met hod of inducing or accelerating a healing process
of an old skin wound by adginistering to the wound a
e dose ,of a.ther tlcally effectiv

acieRHes Feeneh Beis 4] BT IapipahAmRoa R BT (1Y ¢ ififtmiceutical
corﬁ?(g ioh. U Brdferd gd\gnth\é%’rgﬁe UhaLudif of’“i shBARSS %ﬁl%dﬁbfm% 861 to 5
a s ol d,

ast two east t ree days o

, nvalpeéfenabb'!Q(OI t@t0. 5 aMstn 4 emn Ocland farbahlatidnplose-neiteut i cal

osition for | cin r. accel erating a aling.
pr or oUbad AYPrIgiiEs ERDAMITEL 6F theapResRnt igvenPR ?Féhlestwfe%smg and
se H%hﬁlrsul"f‘rf‘ REL im Ent’é@ qntBr @%e\%ud@ %nﬁs' mdlue@ lbH3RSelerdf the
an dctive ingre |ent therapeltically effective
heeﬂmgqm)c&sﬁ off tigaudkiim woand be dsmagmn eSmﬂﬂmsuluantodagagtcells may be
ctlng synergy, wi.th the insul
celgﬁn ARl pradein laee@ptogbﬁléﬁreawlyersugﬂsqe B e figgnsformed to
n t [
P Al M BRLIAT The <4l EOR BR TAMHORRL BTIOC Pl o
recoabint AK1 gende, GEﬂ“ﬂ'Ban]EG&bc;eskﬁ@ NE:CG?HO@S] 1CFIAF33860,

refer abI PDG=- BB. The pharmaceuti cal | ) . )
AF&éé%%ﬁ JPiEh i bremsy achig fagtor fog th herpROdNEHaRy %/fetlan g&jmsulin.
AfoEARER R BRELE bRkl 1o SR Rhne SHEPRASAR, oo o
strfnlvg' e cotbeitaive i ihducibla prdester badgrated upﬁmatrstocan emic@enous
be used for prolonged release of .insulin |nto th

inspbnriggne (of the cplls &y At ek Bercekpackzn. $has fhEans torg g gls to
OVE&?E die %flps{)?;ef‘er fhl 'ir% fARbi Qt1s oBlaib i BBGRuSL Y stream
er sui'table source. cco ng to anot her aspect
redibigs pif etheninsuliy egdne Ohavea bpérardlmmdu ($eealAccesspas INdso rEOOOl 1,
for inducing or accelerating a_healing prgmgss 0

NMRPOZ U udetesnatieliratie, ccmgre trasiecs by mipcemppeat @ﬁ&fn gene
f [
(eg Clgééré aotnanS' eJ'O%%E?i%nﬁ ?l?e@?flggeeﬁé c%ﬂsd#r%dﬂs 81:%1 sv%rl?’rc] drecombmant
mgﬂmﬁage and a pharmaceuti cal | yacceptable carrier being
desi gned for topical application of the pharmaceutica
rrp%@hemweutma eRRRASItEN foR éndiicg @ aeeletating @ hspling process

ot {yBydo B9, L0 0 LR N RESH SEABLYn Phchdore

indliided] tagramabitive BiFRAtinee Hsuldd séé‘xetu@g’ Gb‘éﬂzmandn‘de;sﬁahﬁﬁlceutlcally
cel s expressing and secreting insulin are inpla

acpqptable arrig oriich éodesigned fordopiealogpplicatiane phthe Phaé’maceutlcal

coﬂﬁ)%gllltl %d%%ﬁ@eﬁ%lx LF? 1r§st§11ﬁ] séé%géjt % (i%ﬁs adm TSLFre§lfc?Q wound are

caPatdél uE Fdrhin dgﬁ@@ieatd}y nuwstwm@s\é@ew m@.umtpr@@&dea tikgréby. The
transfornmed to produce and secrete insulin. The cell’s

ingdin sgercting aelisorandg englocrfn@rceés( aﬂfb@}écangbe of a human source or of a

histocompatibility humanized animal source. Most preferably, the insulin secreting

cells, either transformed or not, are of an autologous source. The insulin secreted by
the insulin secreting cells is preferably human insulin or has the amino acid sequence
of human insulin. The insulin secreting cells can be fibroblasts, epithelial cells or
keratinocytes, provided that a transformation as described above is ¢mployed S0 as to

render such cells to produce and secrete insulin.
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reconbi nant PDXl gene (see CGeneBank Accession Nos.
AHO05712, AF035260, AF035259) which is a trans-acting
woéaoismo7d7or t he producti on and secretion of i nBATIIN2004/000640
Alternatively, the cells can be transforned by a
ci s-acting el enent sequence, such as a strong and
constitutive or inducible pronoter integrated upstream
to dn sER@8gelsBtve ﬁ@hwlﬁlegé sellpef theskpsfpend gy tigagiogned to
-4 : for
iR sBEQESng i, 35 oh Jo HARRE of b At YRl process of the
skobweurdabl e because the upstreamregions of the insulin

gene have been cloned. (See Accession Nos. E0001 1,
NI\/DO?SZESW‘?E‘CN“EC@P RAmPsiian for feducing or agcelergting sy laqa.llfea pRpeess

of} LGRS RRndI D BP0 fip BroseIEFARLE T llore ipofudes, as
anr &tivatingradienti astcleic acd pbastnie desigedl foe anpefsithingreeflomnf the

i nduci ng or _accelerating a healing process of a skin
skifowauh eliets inguling andp phagprseutientlytageeptable carrier

Rra
g e ' . ' . active
APESER AT AN G 81 Bhlinl BE A o i R
pharsmcend bf dlel tyanafoedpii@bnethods detibed iabdve, $.g0 asdngfoelation
for topical application of the pharmaceuti cal ) .
Wigh) BfeEestrcs ipncoding Myl otigisformatian jwith, pi Gonafeist darheging a cis-
ol | T . ; s .
ook bR EREHEE doGufu Bl B o Ga5RRRH: Falin SREEMIduay of
geb &nedkyin, dd tramSormation edtted cogtiae] diodiag doearsrudang faveor for
cells. They can be of a _human source or of a )
acHyatiancdiepaesBPYS Inguli pradudion aadhserartia Gtlee enypleyed in context
o] 8Hi'n¥egt bPfe gpe%HAt'iHve%ﬁSB.et Ing cells, either
transtorned or not, are of an autol ogous source. The

I NS WrbvioGe studiee hnbthe tdTRcls N Udlibtih ot PR @ tisdTermeeld Skih have been
preferably human insulin or has the am no acid

hagngirdnae a gesWliuphihe digiculty. inTinodweing iferetgncgenes wifidaitlysinto

can be.fibrobl asts. ;epi.theli,al ,cells, or ratin .
ooy G5 B SRt P FPUb A, R, (S3he S0l HE Bio Tkt ERintion
podéitlabyed e BRbiliy 6 NigelhteS siableChhsForn@inly, OUTE &vafdme these

secrete insulin.In still an alternative enbodi nent,

obstaicles, iral vhetossiermbeinginesdde intradiee geemed interegr Obitrd aeeipig are
oSFER LB shStodon?h 2 i) HEBEE o ERE b deretve

ViAREP O The ingddt fvabcll RESE VSl Rdctdds GRd BeddetrBlirdsel @Al iadehoviruses,
rocess of a skin wound accordi n%@to this aspect of

whih apy essddor expeaimentahas wel @b gere thevipydweposas(18n Spedifieally,

i ngredi.ent, a.nuclei c aci d. canstruct..designed for. . .
tnp BRI FoRiRnig St Bl Fists ko R Hebuiebli Eis So0 cb g titer of
viRRCARE el Mgh | dxPres@bil o (RO FaARRRH pfRbinYmAEeRis®m highly
carrier designed for topical application of the

adyhringwue te Pomaryconossicoinpared to retroviral vectors. As adenoviruses do

not integrate into the host genome and the stable viral titers can be rendered

b

replication deficient, these viral constructs are associated with minimal risk for
malignancies in human as well as animal models (14). To date, in skin, adenovirus
constructs have also been used successfully with high efficiency of infection with ex
vivo and in vivo approaches (15, 16). An adenovirus vector, which was developed by
I. Saito and his associates ('1 7) was used in the present study. The cosmid cassette

(pAxCAwt) has nearly a full length adenovirus 5 genome but lacks E1A, EIB and E3
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Any one of the transformati on nmethods descri bed above,
e.g., transformation with a construct encodi ng
wonsosloom72t ransformati on with a construct har beCcTmERa4/000640
cisacting elenment for insertion downstream of an
endogenous insulin gene by3way of gene knock-in, and

transformati on with a_ constrtuct. encoding .a .
rogi P JERICTIA gh admsrreplisationt defeativen & C@g%i; éntfyaposite CAG

prégl 'c%n% tﬂ%ﬂS Wﬁﬁg& ngﬁ{i%ﬁ; ?%ne(ﬁ% é%ﬁ HRLRE Actilken -

PRt ext resen I nvent’i on.

actli PMnsuter, shd dirgshiOp-gldtin %ny@aérﬁﬂé@ﬂ‘onob@fal neiciPKiongly induces
isofornms in skin have been hanpered as a result of the

exgliepdiorc of myertqd IDNt‘\rSdéI&,cmg A gens ofnintpoert &5 @perfad; iafe thy cosmid

cat P B st es EER TR B B e Mg 283 ol Bether
wﬂtH‘@&hb‘hhié BIQAI 16hiakISrSleabint1ER BF Q). NMBNDS cellPthay SipeaFE 1A
these obstacles, viral vectors are being used to

anil rF 1RO thginms quspersbinfitiom besues between fie sasotidrassgifeand adenovirus

\ atlo of the viral eno
DR SRRl B st St i a8 oo BT le el pola
thatSeboiérbnMaabPbEs, a88cH RRshr &FtitieNdy 18SB8inBNEe to the use of the
adenoviruses, which are used for experinental as well

adamovirn DNASFEG ynsteadoos e i¢inged IBéc| Fn@@wre tthe pr¢sghee of
efficie of adenovirus,in ct on .i,N ,non | icati

S e S e L S R

Régenérﬁ‘t%rf bRReSIIaRSh RORIRIAt WRKES fshhvwoidads ednidite IpYesence of
advant ageous to prinmary cultures conpared to

mulgipteoki¢a TR 1 vsacs: ok shofuéd @demmd muthéss regpeat dhatj kpradipogytes were

infyied il AU PoikF CHEP B gﬁnteﬁ?{lseef%éé@ el 74 B8 tater
effe%ff\?é e %&@gs%MC%&M (]fséb Kafiph@]). ri sk for

I gnanci'es in human as well as anlnal nmodel s (14).
To dHtue, arothes kvay, byadbinhvinodigatongnBE Cuexipseskian endlos ectivagian is

55 egsaE W i B g el Ll ey, o AL 80 v
th@gﬁﬁ%’duﬁg ell€ Oﬁﬁﬁ cat'bd £hiNRE bYeMBLBRRG e J:ells@ﬁ'tﬁ Qc@féi@tmg

his associates (17) was used in the present study.
elernenti sdquenss @ttegraied Ak CAwy) oﬂiaxnoieg]usyeeommmtldne rulgstheam to an

denovi rus 5 geno ut | | A, El B and E3re
endopions agot?lﬁéIWSFrﬁ 03&%? icels pch ey equsIE ﬂ%?%mduce
n
e e

cell twith aﬁ)f&ﬂmbﬁfant prodkin kigkdiCt gebtegkulhl a3, pod yadisniyddatb] BRC-f1
signal, which strong lé\YMI nduces expression of inserted

2DRAA cgersion Nop, X6kt AVNP0I 138k RECE-f2szana £Arecseion Mo XH&09),
PR eTRRSSHE e 5 1K1ED 8% LARRRAE AR A6,
s3T5 R0 ORkG SR SAULEN! T30 1233 e
(M@ssskﬁl Net wsed79)h @KaDSngshec@ssedsion Hiosl BOESHOYILOUSST), PKC-¢
gene (Accession No. X72974), PKC-1 gene (Accession No. Z15108) and PKC-C gene
(Accession Nos. Z15108, X72973, NM002744), and thereby causing the cells to
produce recombinant protein kinase C.

A pharmaceutical composition for inducing or accelerating a healing process

of a skin wound according to this aspect of the present invention therefore includes, as

an active ingredient, a nucleic acid construct designed for transforming cells of the
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DNA- TPC, yielding the desired reconbinant virus at an

ef ficiency one hundred fold that of conventiona
worbismdzn72 Such high efficiency is nainly due taCcCrhe2os@0640

of the adenovirus DNA-TPC i nstead of proteinesed DNA

Furt hernore, the presence §§ | onger honol ogous regi ons

i ncreases the efficiency of the honol ogous

skip syl tA PEOBIce apppleHekiagsG, #1d ¢ eparmaseutisally asrsatebls; carrier
I I
el 5 b RpEHB AR IS MR EARE DRG0 01 €.

ker gtillrimothce svayeyewhich ead ddatitist PK Ji expiessivn Bi@or actlvatlon is
reconbi nant adenovi ruses, denonstrated 24 hours_ | at

effeqted: agGoyding @ thes RisFEY SPYFNtOR 1PRY 3 BELorTiYalse®Ich,s plgnot
hm}‘?ed tghégz"L A0 tél‘?or \ggt%/stﬁ%t WnE& Qs I{quﬁ&te' addtfera ée the healmg

expressi on an i's ‘effected according t

prdch&s ditesskin wionn@nt i on is by i nduci ng over - expr essi on
of a PKC in the skin wound cells. This can be achi eved
by ¥ BiSMBFRiRY composiEiph of fduRing Oé,agcejf(g@tmgga agﬁg Ryocess of

a s?( nq g n‘gﬁ t ﬁgﬁgéeaﬁc%grd&%}tWS %pela h%g@'g&ﬁ g%vglntrllon therefore

lndtmdbas as GrohctiRe ncgeédlaltarad tHei‘eﬁfe&@c}’all@ablﬁédtlge tdowel o5 at BKC
produce natural protein kinase C, 2 Still alternatively
activtey, sarpse ndrieeok acaslertehs hsplingmgraces ekethesskip tvvpuald or

h but t
GO TRY E R Rieiph AnblcdATEn GuBBRC, ROC" o6ang,
NMDG2iT13%} andtlicewad tyesigich ARgiaRsing RKIDex pi#iba Qnd/oPK&ivation is

fgene (Accession No. L28035), PKC Qgen Accessi on, No.
offpgivd) 3yordmeio thye RECSEIAciEweRiiain b xkﬂowyz%lsra?l)ng Praressiogepid/or

| 8964), PKC-a gene (Accession No.
ad&§§%$%?hg§ﬁ%ﬁ gene (Accession Nos. LO7860, LO7861),
PKCmav@ﬁBgaﬂétﬁ{gc aswl% JYOPKRXY 28cM8im H&E- be ggeted by a PKC

(Accessi on Zl 5 8) and PKC-z gene i)AcceSS| on Nos.
pswﬂsgmtrawggmn Nio T 4ech anhdior heesiple EXsk ngKECaeor PKCy

e P RS SRR EaP PGS 5 e i ot

inlABE& QIcAt AN For eX@Aplb NthePpRERSSeudikalapspide M3Md96 (Elly Lilly,
accordi ng fo this aspect of the present invention

USMerefore includes, as an active ingredient, a nucleic

aci d,,con ct deS| cel |

£ he AR GHa B edaRRe Al ey Rl e eFttpoted by o
doRfiadrBESitikE CONY PRACERRb dlphLodnsiridt RlictiRSigaitdfiR the Examples

topi cal ~application of the pharmaceutical conposition.

se@ianl Hereinldier way by which nodul ating PKC expr eSSI on
and/Qor actlvatl on is.effect accordin o the sent
vy e, Spraicief b B SS8E R PR & Yman
infeHBAERNLO(F8EA) moiRHlel RIOA 1&61\{@1%5@5 5 to sBP p@&e&@ The first
i nduce or accel erate the healing process of the skin
steppuvidch is termed as the initiation step, input dsRNA is digested into 21-23
nucleotide (nt) small interfering RNAs (siRNA), probably by the action of Dicer, a
member of the RNase III family of dsRNA-specific ribonucleases, which processes
(cleaves) dsRNA (introduced directly or via a transgene or a virus) in an ATP-

dependent manner. Successive cleavage events degrade the RNA to 19-21 bp

duplexes (siRNA), each with 2-nucleotide 3’ overhangs [Hutvagner and Zamore Curr.

Opin. Genetics and Development 12:225-232 (2002); and Bernstein Nature 409:363-
366 (2001)].
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A pharmaceuti cal conposition of inducing or

accel erating a healing process of a skin wound or
wdanage7daecording to this aspect of the presenPCT/IL2004/000640

invention therefore includes, as an active ingredient,

a therapeutically effectiveg, amount of a PKC actlvator

R A \g);g(egﬁzfrgg@g%g@?aga .
thepfﬁg aglﬁ%géi' %%émﬁgpr r fex @Ian ) 5 Y& ATPUeBEIdeNBYNRMIMY Gihthe

sio activation is
siR&¥A dapled isaequiradi fogadtivatitreofthe RERKC. The ecu\recRiSWhen targets the

homgloERFTemTIAL By Jh PRESAARPVELgRD et mﬁﬁ%ma% 12
B N b e
OpEIS abighesiob and I{}e@ellopimlce:im 12)?35 Qﬁl(?agWHmnn@aﬂieftmlnl?@Ol) Nat,
A), or another PKC isoformin , r
Regx @Rl 100D G0N iskse Sentse ey ol 2753 208 T A fough the
me%h%g’k%nl ;ﬁﬁé 'isegt P'id leYum 2 rr 93 |t inBRaR6 that da¥h WISC

ect e om nant negative
cor(tﬁlﬂi); a@ﬁ@ladﬂm{w IaﬁdJ an mme I{Huttvagrwt hndiadms&:ﬂube@plm Gehnetics
mpl es section herei nbel ow. Downregul ati ng

an‘éi?ﬁi’%lgﬁméﬁ 18:223-BRE2V& - or m may be effected by a smal |
' nt %’eggser& t%rﬂa?l&a%ﬁ}!ﬁ% ot Qﬁ%@m % ﬁﬁ:‘é{l&{ S5 %vﬂh?n the

€p process t step, is terned as
RNA\ﬁpathwhy aak (bﬂexshﬁggesﬂemp u&mﬂhﬁbﬁhonscod!ﬂcy esctufcbyl m;rylng of the
21-23 nucleotldeéé smal | |nterfer|n
£¢

inpt @laﬁbw whick Froult gensiate mopp él& Ag q%éwe? IC@PO? ﬁ’é Fiﬁa\élg%ms
I ||

f
o 30t YRR A SO by i
turﬂobér%%ﬁl@ BEt}QTngC\f[Haﬂﬁﬂoﬂdl’bt ah NhTFRJﬁp chrdent 1 mm] €001), Sharp

Successi ve cl eavage events degrade the RNA to 19 21 bp
Gaggp| Bres1 143 RRA) 20 Flufyagren and) 4agwrs ders3' ORje S5 ﬁt@“§

t vV a
DRIRINTS 233, YR BRI Ry o lovin
reAB9s %acm&ﬁ&n{me&ﬂe}ﬂ 2: 13945 e10‘0e9>t Otilleat ¥, Inhensl. RNQ7-599
dupl exes bind to a nucl ease conplex to fromthe

(2693; anddBreat Biptheme Bmyhlz’% Fﬁsﬂtel)é'/é RIS (200%)- ATP- dependent

unwi

et 1 DR VAL MR e 15 A B hlept invention can
bel BEFeOMDALTONSHS. I BRSCthOtPRY RRASEnPahRNAY seqicdtacisi sqasned

and cl eaves the nRNA into 12 nucl eot| de fragnents from

dowmetrazm o6t AUS stbrttaedors FRNAA| dipecienjiderseayrmcesa ngpairence of
eacczf}l AA and the 3’ adjacent 19 nucleotides is recorded as potential siRNA target

sites. Preferably, siRNA target sites are selected from the open reading frame, as
untranslated regions (UTRs) are richer in regulatory protein binding sites. UTR-
binding proteins and/or translation initiation complexes may interfere with binding of
the siRNA endonuclease complex [Tuschl ChemBiochem. 2:239-245]. It will be
appreciated though, that siRNAs directed at untranslated regions may also be
effective, as demonstrated for GAPDH wherein siRNA directed at the 5° UTR
mediated about 90 % decrease in cellular GAPDH mRNA and completely abolished
protein level (www.ambion.com/techlib/tn/91/912.html).
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pi n. Cenetics and Devel opnment 12:225-232 (2002);

Hammond et al. (2001) Nat. Rev. Gen. 2:110-119 (2001);
wanws®oz7p Genes. Dev. 15:485-90 (2001)]. Al t heaghL1ob&000640

mechani sm of cleavage is still to be el ucidated,

research indicates that eagfy RISC contains a single

o BT el s FA 0050 52 Bl i dabese |

(e 8f, hi@n,"REREKAPLR. ) RSheR: séﬁﬁe@%ﬂﬁ Rn@doBhiatd, GadH Anhe
Sstep he R at

within t way has Deen suggest ed.

Bl sdfieat availablaufren decNEBb yerven(yivng nofi.nlinenih.gpoBLAST/).
RNAs Lch | d. generate npre si RNAs., or b
P RaR R S epsh O A At Pt Rarholof 1y HeR fogale segyences are
filegdi §dtonal |y, anplification could be effected by
mul tiple turnover events of the R SC [ Harmond et al.
Nat .Quadifyingdarge2 sdqliondes %ar¢ 20Rtled Shmplae rfos siRdéA. synthesis.
15:485-90 (2001).; Hutvagner a Zanor e rr. in.
Pr@iTEY SELionita b Piash AN v SUC SRnteo a0 e by Prigieeto be
mébrdf GfeiRid ﬁﬂnféaiaﬁh%\lggﬁsgﬂédaﬁlgg &&W'fgd £ WoRUSyitt 870 | content
ChenBi ochem 2:239-245 (2001); Culfen Nat. |munol.
highef $ansS30% 200293l target stea atel prefecablye seled@idalhygs thedength of the
1575: 15- 25 (.2002)._Synthesi s of RNA| | ecul | .
gl BB 0T PUROTE WFATPL oo FUGER T o SIET GhBaY A negative
coffrbEs %)?&“el_%ﬁlyf ] @rY‘@on&Eﬂdﬁ%h’ Ne%?tis%@n‘tr%? fianm gfrgtﬁégblg include

sequence 1 s scanned downstreaim of the AUG st odon
thé¢ ssmAAudeatide! @atpodition e tiensi RS A sGn Uackesigrficdnt damiolod to the

dt 3" adj 1 leotid ' ded
SopEt | 5 & SRRATNEH gHeicali ceduemica s POV U PP letsed
provil&Pitdots A6t @ig}gl%j ahy ?@;ﬁé&%ﬁmmgﬁw B 8 Bene@SA suitable

untransl ated regions are richer I'n regul atory
siPNaAt aicordimgnii thg ps¢semisinvehrtichidadibegfgpreabmples a@aRiRNA capable of
.franslation initiation conplexes may interfere with .
m%h%ﬁaxg&ﬁé@# CYIESSInRNEh an ey dhe audels gridisequeneeisiehforth in SEQ
ID%@ Bj_gghem 2:239-245]. It will be appreciated

though, that si RNAs directed at untransl ated regions

may Auhctherbegeaf feepdhily ©f dsvniepuibatmipr atRKIC fissfoffAADH DNAzyme

erein si RNA directed at. the 5 _UTR nedi at ed_about 90
mgﬁaée caReble P Sw}ﬁcaflaﬁle@wpsmnnm&maﬁanwﬁb PedY4 sequence of

s BNBT R ASRATRENIT ol SEPATLPRlYRNg i pich arecapable

ofpeltetg dbtht sihglt arsi desblarseatdsdpar@t sequeane Prealdr] R, and
enom ¢ dat abase (e. g nouse, rat etc.) using

g ., hunman,

Joxegy Gs Egmite andiBjploa 0852 Oaar Santaach Wask dpcepiAS Proc. Natl,
f tanar Vaj m I v 1092

A R A P A A B AT ] B 11093, mggpfor the
DMALghe dshibeed peipgséd.i CERLhDMLBgestiavetahetalgd ddgain of 15

sequences are filtered out. ) ) .
deoxyribonucleotides, flanked by two substrate-recognition domains of seven to nine
deoxyribonucleotides each. This type of DNAzyme can effectively cleave its
substrate RNA at purine:pyrimidine junctions (Santoro, S.W. & Joyce, G.F. Proc.
Natl, Acad. Sci. USA 199; for rev of DNAzymes see Khachigian, LM [Curr Opin Mol
Ther 4:119-21 (2002)].

Examples of construction and amplification of synthetic, engineered

DNAzymes recognizing single and double-stranded target cleavage sites have been
disclosed in U.S. Pat. No. 6,326,174 to Joyce et al. DNAzymes of similar design

|
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Qual i fying target sequences are selected as tenpl ate
for si RNA synthesis. Preferred sequences are those
wonadswdrarg | ow G C content as these have proveRCTAL1084/000640
nore effective in nediating gene silencing as conpared

to those with G C content hjgher than 55 % Sever al

.target sites are preferably selected alo t.he | th, .. .
dingfiefl gt er PyBAE Yrokingi, Forspiop werp Py giperved 19 inhibic
Ur%léﬁllaééax‘ebeﬁb'fbrl pfe@ﬁgﬁﬁin@(‘sh@&sscﬂl%ibi@cd]&gé‘éﬂcEﬁce@IQHEtlﬁﬂhsis in

IS preferably used in conjunction. Negative contro
viwd RMbh peefadr all0p0RncAbstemct H9s afen nMebliing i &m Soc Gen Ther
conpasi tion _as the si RNAs but_ | ack signifijcan
wHBTBFGES- € ol Ao e GHBLCaHIBs DRALER S B 8y oaber-eb!
on%@%éﬂ@@ GRredducksrud IiIRNﬁ‘lﬂ!)i%ing i8S GcBbYes WxBrbssiBh QY I&REmid cells,
does not display any signrficant "honol ogy to any ot her
angéepsening mlapsabites isiaRiMogus bouk mgrrow ttansplpntds eages of CML and
Lﬁventi on can be, for exanple, an si RNA capabl e of
Aldahi pi ti ng PKCa expression such as any of the nucleic

acl q)&%&g%gftgfno?@% pke! fstoIrﬁ‘l éﬁ%léo%é%%ﬁefcteh% BsPusin 8k Bfisense

agent ca ownregul ati ng a Isoformis a
poDhidzlentdacipelslalof spepidilly hybridpag Witle ah IR A dwmnsergpt @ncoding

NRNA transcript or DNA sequence of the PKC isoform
th?)RMﬁ%émére si ngl e-stranded pol ynucl eoti des which are

capahlr0fr dnliGant E}%rlegﬂgg vﬁhggkﬁ lgerr}%e% @cppflﬁ%iegﬁff aB#8Rgulate a

target Sequences aker, oyce,
PKii etsofotmymastd b8i effeotpyl $H96; @in6idbringSawb oaspectS. iipoftant to the

Joyce, G F. Prgc. tl, Acad. Sci. USA 1997;943: 4262
anpiSESA PRI def By e wspecos deksi )Oyf‘@? ﬁ}gen‘esﬁ&&%ﬂ%?elr&o the
o . [1] 1 3II a .
cyliblasiE St B Qg%rgg?lat_e a1t w%%ﬂ?s%?m @sfch 8k alMidiC of an

mai n of 15 ribonucl e ked by two
olohsdleide -widclo gpcificatly ddmdzi the defigrstademRINA miithén cells in a way

d,eogég]gi,bonucl eoti des each. This type of DNAzyne can
which gthibitsdrapsiatienthsreofs substrate RNA at

P 0 S o GOy S i st
effbleayasiivee olighmclebgd aninto dMwvj dewarietpo ficeNaypesiste, for example,

4:119-21 (2002)({%. Exanpl es of construction and )
LufphMaliMeg 76517 5ot (1998 %pn@l,weéh@iaﬁe%lp% I bNRZfied 998); Rajur et

ol R o 100 L B o A fon [ Ay 15 (o
2370 5809 €1%17) ahd ABRAZYil$9DT) BibdHchtBiophsd Riexdoramiuad31: 540-5

agai nst the human Uroki nase receptor were recently
(18894rved to inhibit Urokinase recept or expression, and

succes . acer, I t @81 Sk N ,
ot vl Mo, P, 58 RRBRARE G AT B Pk Mghes
progdictebdmdifeafiniwiastitic @drget mR N AdREN 61 a dpPhodatanda cycle that
DNAzynmes conpl ementary to bcr-abl
accounts for the energetics of structural alterations in both the target mRNA and the
oligonucleotide are also available [see, for example, Walton ef al. Biotechnol Bioeng
65: 1-9 (1999)1.
Such algorithms have been successfully used to implement an antisense
approach in cells. For example, the algorithm developed by Walton et al. enabled
scientists to successfully design antisense oligonucleotides for rabbit beta-globin

(RBG) and mouse tumor necrosis factor-alpha (TNF alpha) transcripts. The same

research group has more recently reported that the antisense activity of rationally
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oncogenes were successful in inhibiting the oncogenes

expression in |leukem a cells, and | essening rel apse
woav@s®o7a12 aut ol ogous bone marrow transpl ant i NPCAIER04600640

CML and ALL. Downregul ation of a PKC isoformcan also

be effected by using an antisense polynucleotlde

fepgabl e of specificall hybrl dizing with_an
selepiens Ofppuc cleaBees r?@atnﬁ% thiee |Wbrmgebe@%%%f(human lactate
degi?&ﬂo A"Bideﬁ %hg% m%ifl%) ﬁla&ll?&.lb % LRnskdd mlﬁ F'ﬂdeﬁc PCR

egu ate a orm mus ect ed

tedmnqs,leqﬁbvageﬂfMV&mp elmhst iatfprasdsa idcldding tests alghinstem different
roach e firs %pect is deljvery of

tar@F SgBniye e%{]wes thophqsehediesy aaglnplasrspweth&ﬁ% ghggnycleotide

heflidiSes, Whi | € the second aspect is design of an
© Fl g@%sucl eoti de which specifically binds the

desilgnaddidoryRisderal approachet | for idesigningyandhprtictingi dffitisncy of
tr %nslatlon t hereof . The prior art teaches_of a nunber
Spg¢i aalug%weoé@%tl@gg &8 UAFEN Syshem peere gleg published (Matveeva et

aleﬁ\fa.hfr %Mmgﬁgﬂl\igrlﬁd gl%r’lgﬂfé%‘)jedes into a w de

arle types [see xanmpl e, Luft J Mol

Med %%er&lSclﬁnéal&ﬁBl)s hate odediomirhite@ tsafdty, Bhaibitityd dnd act1v1ty of
852- 62 199? Raj ur et al. Bioconjug Chem 8: 935-4
antigenyeoligpayg @ﬁlée%t Fay examplenariseiss W@ntmé@tléswﬁb@sﬁor the

N N L e

1:372-85 d@Op9))y iwtdlet trostmest qifeh@nstolvigioal tﬂﬁzﬁ1§ﬁh@dﬂ®tv1a antisense
predicted binding affinity for their target MRNA based
oligonyel eptidesbergeang Cmyy oscac pd andcBelnhhad eaferedtidinical trials and

LIS ER b SOEMEI LB RH B2 OB oL i 00

(199@)@, for exanple, Walton et al. Biotechnol Bioeng 65:
1-9 (1999)]. Such al gorithms have been successfully
us edVipes Wﬁ?ﬂ@heﬁttlsaﬁﬁeémdlété@ls‘élpnﬁﬁpﬁi@a@ﬁ huymane hepararge gene

oA chos 28 B (TR retipoh AP b S cotsn
a @buganuddl §Uho des., TancdraRiel ; 7@554&0@@@0}1 (RBG and
mouse tunpr necrosis factor-al pha (TNF al pha)

t r anseys phe. cumﬁ@ senrensussisatheh rgeenl pdewalgpm@mé e denfield of

SRR 0, TS SEIRE 51 Wl s o o i
acﬁﬁh@&i arttReAKRt dszﬁx‘ﬁﬂg({rhﬁﬂﬁ Minbac videev ARy of OESARSRoAd& 6livery
i

B and rat gpl 3 n cell culture as evaluated by a
SYRlCHSt |e§atﬂc:Fant ethinrrdy eskgledy axdisa ftecdesign pmd amn@menalamtlsense

ap%?oac Res | ?ab&l fglg d%%%}e%uﬁgglg nesxtprésglro%eofd llmown sequences without
having to resort to undue trial and error experimentation.

Another agent capable of downregulating a PKC isoform is a ribozyme
molecule capable of specifically cleaving an mRNA transcript encoding a PKC
isoform. Ribozymes are being increasingly used for the sequence-specific inhibition:
of gene expression by the cleavage of mRNAs encoding proteins of interest [Welch et
al., Curr Opin Biotechnol. 9:486-96 (1998)]. The possibility of designing ribozymes
to cleave any specific target RNA has rendered them valuable tools in both basic
research and therapeutic applications. In the therapeutics area, ribozymes have been

exploited to target viral RNAs in infectious diseases, dominant oncogenes in cancers
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targets in two cell types with phosphodi ester and

phosphor ot hi oate ol i gonucl eoti de chem stries. In
wadaistoonrtz several approaches for designi ng an#8CT/IL2004/000640

predicting efficiency. of specific oligonucleotides

using an in vitro systemwgte also published (Matveeva

t al, Nature Biotechnolo 16: 1374 - 137 998)1]. ...
andSsnesiiig Sematis mujations & SenRay disaiiesn SV pish &4 aga{:é{ﬁ),&én Virol.
; D Ll .
01580, ALY, LBl AARENSE, ey poosls o IV

patidnitg aveledtcady il @hassUli triabd. eMopg rdchetly, ribatymed hofe anaeed for
have, been successf ul | %/?gused [ Hol mund et al,

trapggentpraimagl researghs 219 gc]t’vaw[;\@tiqg que%a(tmw elafs%atrion.qoggveral
ﬂbgfﬁésolcn%g.ﬁrp "i‘flalal}@g Etgg%n 6F &finihA t,%.{l&,i SﬁngYME was the first
ol go

nucl eotides targeting c-nyb gene, p53 and Bcl -2
chémidakéyt eyrehestdeldniribelzyhe i ab s bandtudad bime rhusiamnclinicabe trials.

t ol ted b tients, it ' | T ,
ANGHE OGS spoaly Sohipi ok 1 e BCER L e3wi B dodgthelial
' h . i h
CrRMBP B3, Refbo TP USBIGRE) B ORE B SRkl TaShomyme
Phhtmmaeutbais; dhc.c e welli 43 @heaofifes hwde derthbintrasd thk ,imparnaese of

Res 61:7855-60 (2Q01)]. Thus, the current consensus is
anfigggiogencsist thesaperiesmint gumal (Reddls. o HEHT AvaY MEend gribozyme

. | Wi o .
oo RN K R340 LOGR B 6 surio

deadegiitig Hepatithnd varaWROA itacdletultudd asshyg@ibedyent Plbemaceuticals,
del i very Séstens, enable an ordinarily skilled artisan
Ingogperated g WERAomea&Nent -anti sense approaches suit abl e

for t] . £8S] o i

L SRR B SR LA o0 AP Scrain
he&lkizepiod®d’t @t 4 ekin vneldhardaggetfughgantiodef at least one additional

downregul ating a PKC isoformis a ribozyne nol ecul e

agenjalsried droms frecgrpv eqnsisting ehg hagnens, ARrowthiagiet ep peipokine,

[ a,PKC isoform, R bozynes are bejng .. .
PROERACE i F\rekert Ar e 2ORERE LR Eh OF PR tmitec foy imstin
A suifhbl ISR FREGSRA 88, Bt noh Bniled 2y, aaRrIelkiNTENAS-6§ & dtindtyte

proteins of interest [Welch et al, Curr Opin

Grintht Eatton(KFQ) akSBudG <&@y FactorrdphpodNHei)l iA suitable adipokine
d siqggi n&iri b‘i)zy s to cleave , any specific target RNA
cap g€ Tt ARERBHCY e ATDS QBTBORSSHIS i n bot h basi c
resaghil RAtkihd ShenGElhf iARRkibE atd %Pa%ticé,ntﬂeh Sresent inventors
therapeutics area, Tribozynes have been exploited to
sutpaisiyely \and alneRpisedin unodvecdd thas wpslyases, (glilsiremanfcetate) is

oncogenes in cancersand specific somatic putations jn
Caa%ﬁ%gféulmt%@ﬁié PEOMaigecHoImRd léqa,hn@w XS AP foe Example

Zégiﬁgglg %{Z%Pg% %g%?o]él \?flg{rgﬁ Eﬁ@%sﬁ‘b I'Vyhileggdﬁ%iﬁllerf 1 P2 pB&AGIs]y
known as an immunomodulating agent used for treating multiple sclerosis and central
nerve system disorders (U.S. Pat. Nos. 6,620,847, 6,362,161, 6,342,476, 6,054,430,
6,046,898 ,5,981,589 and 5,800,808; U.S. Appl. Ser. Nos. 10/615865, 10/666857 and
10/014477), the prior art does not describe or suggest the use of copolymer-1 for
accelerating the process of wound healing.

Thus, according to another aspect of the present invention there is provided a

method of inducing or accelerating a healing process of a skin wound or damage, the

method is effected by administering to the skin wound or damage a therapeutically
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patients are already in Phase 1 trials. Mre recently,
ri bozynes have been used for transgenic ani nal
woesesannhz gene target validation and pathway PCT/IL2004/000640
el uci dation. Several ribozynmes are in various stages
of clinical trials. ANG OZYNE was the first chen1ca||y
t:?ynt hesi zed r| bozyme to he Sstudied in human c]inical

epfivg anovi@ef e FécPreieahly gt 2 sAngsniratiqrorapgingdistgsen 1 to
QoS o e A cokIRHNR (P ersT IR hAELPhocording to tis
aspett hodayhe Rirésenty ivvdabian nthertfidre CRlchided,nas ,anaactived lin@edient, a
other fijr have denonstrated the inportance of
theraputigally sHeHVSi anqumé (oA repelymer-l randnd RBITMASEIEcally acceptable
PTAZYME, a ribozyne designed to selectively destroy
patitis C Virus (HCV) RNA, was found effective in
decraasitherapiapieblly/plarfiavéutiohl jRNfstive  édrédientk t of ethe present
. assays (Ri bozyme Pharnmaceuticals, Incorporated -
mﬁ%@ﬂ ﬁé@ b admrrréﬁs'ieéﬁw wquid ngh a%rpae@ at%mlacewg@mp@ﬁ#wn
[ h C&
m eld r‘lxagl\ou%rll xa‘?e?r% gll(lﬁ? ){ﬁgerﬁ? ng rag Lgltcgll %gqogftloﬂs suitable
fondsk tn comdxt ag?etm pssttCinechtion dirltifie O Yomporitdat innghioh the
a harnone, growt h factor, an adi poki ne, PKCd RACK
aciiel BGEDIS ASTANHBID IhoimBHEvRiaATTER ivepigr aghieve piriptegded

L A suitable gromh factor can be, but not
ﬂl&?ﬁhBEE%&n Interleukin-6 (1L-6), Kerotinocyte G owh

Fact A¢ uddfiereinta "blbmiacbtdaDsdEpdsaidnO retsPidan prEpinaion &€ one
sui tabl e adi poki ne can be, but not |imted to, adipsin

orgpotg b aetiveningigdiangs qiqs@rldaqdriy:r@lheelﬁveé@mﬁ@ln; Phﬁéfn??ﬂ% rucleic

u
o8B 580, SF RSB SBE rhHASS 0 L R, P2 o
clﬁﬁl@ctaab@ﬂlpbﬁen@saﬁﬁﬂ ® @efdlﬁdiﬁﬁﬂ | SHlylsioldi Bt uRgbleRuRErs and
healing In vitro and in vivo see Exanple 26 in the

eXeipigRit- es Ehec tnuepPsghiod haf phswesyutioghi soanpssitiony rier tol. faeikitate

| at
BRI A oo SRR U AP 0B N BB R A Hosiigns of
the ysdsedn it &iod Qﬁzﬁv BéJnﬁnuB@ﬁlred proBesfeOweld kno¥n 38 Zhel&l c.g.,
6, 342,476, 6,0 430, 046, 8 8 5,981, 589 and

by5meuY, of csvenvemlsnalApmng, Qeasolvm@s granuleting gsec 100lées d6/igating,

10/ 014477, t d b
erf 1550 Yo Sbtind, PRuini Rl oy it EPe BRcarErat | ng ¢ ne
pr ocie&Sin@fterVo U h%kals@ﬂ HhySiolodfaly di BdibR anakie! and

. aspect of the present invention there is provided a
'Phemppsentisplly n@n@ptahy wrriest ews| interchamgpablyheed amtyrefirde e sarrier or

a ;agH?Iﬁ %1? Pf\é\%; H{)jt %%\f?gaggrﬁﬁé%% dﬂata%tnhggﬁézgr%fgrfu%&t gr(ljd %Xes not
abk(kAR6 Bid] 61 M6 18 CAidRoRARAYF 1R adhAIRRtHPEon) njdgate.

preferably at a concentratl on rangi ng between
Herein the term "excipient" refers to an inert substance added to a

pharmaceutical composition to further facilitate processes and administration of the
active ingredients. Examples, without limitation, of excipients include calcium
catbonate, calcium phosphate, various sugars and types of starch, cellulose
derivatives, gelatin, vegetable oils and polyethylene glycols.

Techniques for formulation and administration of active ingredients may be
found in “Remington’s Pharmaceutical Sciences,” Mack Publishing Co., Easton, PA,

latest edition, which is incorporated herein by reference.
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500 ng/ M . A pharmaceutical conposition for effecting

the met hod according to this aspect of the present
wonvasrmn7on t herefore includes, as an active i NGCEAL®NL/000640

a therapeutically effective amunt of copolyner-1 and

a pharnaceutlcally acceptab carrier. The

t her uticall tIC tive ingredients of

t he. ARG uhicts ffe R e iz eaite it ce e BRI e Sible,
anraewen%(are@asuﬂﬁ d&scRB&d, TBE e hiErBdseCHIRO DrdskRNMintentRA, Wel Bpical

suitabl e carriers and/or exclpients. Phar maceut i cal

rogEp psiferiednandsigiasugiedby e tonicad camier chiteetopicalf caprigy is one, whlch
present . tlon l ude those osi tion
is BRsTaY TR BB A e UBRE af RS0l AR e o5 sueh
m%ﬁagtkn\éemt R ﬁﬁha&vem@wﬂi&a@r&% tiRefcRRRU IC a8 hd Podvide the
used herein a "pharnmaceutical conposition" refers
cqmpoaltpnep dhreaddstrad &g eeg. pas artiqeid o nbhdiqaick ¢aveer, lotion, cream,

d d b t h t 1
pishe Ao B B QERBFE: SUveS: Bt aFen BroPs RSS! B aat ey be
0%%%@8 @pé FraftBial S é?thepﬁé%dxfaﬁg %céd?ﬁﬁ?&f syn {'Meﬁ@ oiReIt is essential,

chem cal conponents such as traditional drugs,
clghr&ys itht dloé s@lbcttgd sanricaldbes oot adverxlyaatfdiece)ﬂm pitivat agentToreother

RPERE oo R RPAEL PSRy Bt 4 BOMbotabE F8h respse o all
c&ﬁ;ﬂﬁ@h@ 5 tfmbf@p%hraﬁbnc %9@1@&@%@3‘1@ tdfﬁcap t:%%ﬁt for use

i nvention may be manufact ured processes wel |l known
hergintingude wateg. é{l}COhOIWclrltiBﬁhGI rumtcvmv@anlccmhdenm glyongin, mineral

di §sol vin ran drae-rmkl eV| ting,

o rlins yPyleaEt dunclfl S5b RGBSR ol pydhme Parsgend

thBIA&ES PRsFerrdde ﬁﬁhﬁﬁt{oﬁg ’h 4?1? PO CERASss, %mfﬁésgld?ﬂﬂngéﬁlté Miquids,
suitable carrier armaceut i cafl'y accepta

lotiams, lcmathsanégelmterchangeably used and refer to a

carrjer or a diluyent that does of cause significant
i rri PEREHS £55 ST NPRATINNS WBiEt artcapisHG Prapd op pgtrolatum

oxbbtﬂ_laxogétﬁﬁéurﬁ‘%i%h%&% a”ﬂle"%ﬁ%eﬁfct bififind b%@;@ﬂé“u@é@taé "Gl be

conjugate. Herein e ter exciprent" refers

apipneridted b shasa ckilkddadht arta ipbae thac edll iptatide drpaginum ractive
to further facilitate processes and adm nistration

m&f‘?élegas@ W ghe mr%t%fa@F B P ade o ethgutesiodd %aa%qt?fwtws as

QJ{[1 éxﬁbl‘ﬁ@ﬁ%r &ML UPE £alss ngillé}%ltfféfkat%revehfc@éschﬁ‘ Bintment base
osphat e rious sugars and types of starch
s}mald hd msrt, sisble,vahirviesinggat alohsensiviee! aﬁbsl &pldihel @rlemington:

@glyethylene | ycaols. Techniques for faormulation and

wFiRRes and Fraericgrof Rhermacy, A giheldd. dRestonRp- PagloEpblishipg Co.,
198?:?,% Egéetgg%%-igé‘é{, 'B‘ﬁ&ﬁx‘éh{ ﬁzg%s rﬁ% i1y %ﬁﬁlped M%hr tﬁ%gé %magﬂlous

bases; emulsifiable bases; emulsion bases; and water-soluble bases. Oleaginous

ointment bases include, for example, vegetable oils, fats obtained from animals, and
semisolid hydrocarbons obtained from petrolenm. Emulsifiable ointment bases, also
known as absorbent ointment bases, contain little or no water and include, for
example; hydroxystearin sulfate, anhydrous lanolin and hydrophilic petrolatum.
Emulsion ointment bases are either water-in-oil (W/O) emulsions or oil-in-water
(O/W) emulsions, and include, for example, cetyl alcohol, glyceryl monostearate,

lanolin and stearic acid. Preferred water-soluble ointment bases are prepared from
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| atest edition, which is incorporated herein by
reference. Wil e various routes for the adm nistration
woRo@mo7ore i ngredi ents are possi bl e, and were PCT/IL2004/000640
previ ously described, for the purpose of the present
invention, the topical routg is preferred, and is

sgisted by .a topical carrier.. The topical carrier is
pofRB T RS of SRt miRaii baient e Bpragen e iy de mide to
RdneERE €AY Scidsbliand Prdcabd SMPRRLady®F HEES: ARYmEMeH,
materials known in the art. The'topical carrier is
sel dettiods et prepargions dwbelepnlied to dimpskin surdaseiwithowefriction, and

BBV S05 T PP S A
aclivél h@&t,cﬁaé g%@én’t iflh QRger l%f‘ ficbi batk €otighrBBYuall$ suspensions of

conpri se a material of either naturally oCcurring
sobids, smd tnhast Goenpwise giligquid ¢ily emelsmantfithe pildh-satdr yypet Hations are

B AR A SRRSO . B e e o
aphBARBA 8lor® Auidaddehptbitieh. TiSis %%ﬁ’&hlli?y ﬁ\éc%ghaf}ﬁt?lﬁteﬁlk iﬁs‘éh%ﬂlé matter

_conmponents of the topical formulation. "Exanpl es o
insulatimpl ee fioplycdividedr rliogioss frall tygieallie caritaini suspanding agents to

S SRt LR o R ) T e

acti@®0ldgBnt T &f t ¥oGitdSwitNeaBEallke 0id s, RALRABAR0NAX &8dium
and the like. Preferred formul ati onS herein are

cagmwixymiethytcelloldse, loethe likient ment s, |i qui ds, |otions,
crea and gels. QO ntnents are sem_solid preparati ons,
whi chreams Cpgmr&%g ﬁgf A BB PPSHeR TG 2D KD e ar,
. . " -. _ | -~ _ S
A T e e
ar¢ vaatarrwashaldeomel tdvddin vainl dil phavej ee ehoisifiqut danduam aqtebve phase.

i ngredi ents delivery, d, preferably, wll ovi de .
Thegel Boffer @ %gpmsf&n%%ggtt%? Flgf%aaﬁg%mg,éne@@y gomprised of
peﬁﬁﬁtﬁtlh ee{?l?ly% %’zﬁg@ Bgotldl ksﬁ%h S cé% &r g&%g{l afdhbl; ecf;? ggiieeo’us phase

vehi cl es, i nt ment base inert,
usnaliy, ralihbagh mgt aeckssaoihg exxsedds zthaghil phasexipl wilmad, aml generally
Rem n%ton: The Sc'ilence and Practice qf Pharmacy, 19th , .
CORHRINg B RYprtanb, Thessaulslien iy Rgago formptpgion, agexg in
Rt . L R 2880 R g i urtucten
enul Geloforhada®ns addel prafieared sfol uippichtivaes thd sadlpnNAuss will be
oi nt rreni)&bases i nclude, for exanple, vegetable oils,

appraeipigh by ithese werkingAni thafisld ahépracakiastors merrpinntt rpyladion,
goly G Ml BGIh AR S| SRRl IR eohARE Braanic

maroinolesalee rdisttituted cubstentifligr weakamby ehrobyleiuoxigis t @atidrnliquid,
su] fate, anhydrous | anolin and hydrophilic Pet rol atum
Wikgh Esstypigaldy afusais bplaltos prsieally; ratainganalcbel #id, opigrg)ly, an

oifMul sions or oil-in-water (OW enulsions, and

I'ncl ude, for exanple, cetyl alcohol, glyceryl
MO NOS4rgiefsafof nucleic acids include, but are not limited to, liposomes including
targeted liposomes, nucleic acid complexing agents, viral coats and the like.

However, transformation with naked nucleic acids may also be used.
Various additives, known to those skilled in the art, may be included in the
topical formulations of the invention. For example, solvents may be used to solubilize

certain active ingredients substances. Other optional additives include skin permeation
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 anolin and stearic acid. Preferred water-sol uble

oi nt ment bases are prepared fronpol yet hyl ene gl ycol s
wofhoosaoyi7ag nol ecul ar wei ght; agai n, refer encePQBYL1984/000640

made to Rem ngton: The Science and Practice of

Pharnacy for further inforngtion Lotions are

aratlosto n.surface
eoRRR Shectiy BecSodBR. affipk et ik udh el lbites, and
th@likpar ati ons, in which solid particles, including the
active agent, are present in a water or alcohol base.
Lot i &hdagrabreadsu Retty mansipeeds hereinabbves oopigsl peaparatiays for the

g e MR e e Sk
ptfaﬁﬁ@deuﬁ@aulyaaawebtagém@r&aﬁagr&ﬁ&ﬁySﬁm@é B ARNS Qfed for the
applying a nore fluid conposition. It is generally

traggney sdsych Watmdsh dhesesotludd enmunaseppriessaats) sichaa dyelosporine,

d Lot | t
anipabtifey 980 as e iRalh, chriotReGRtsy iR T and gitamin D
andRigh, aﬁmﬁﬁmoaﬁ 4§ 4haRkY! sucRr ettelifde] #drN goﬁngr hgltfbRfitic and
the active agent in contact with the ski n, e.g

kenatoplgstive hgantsn swch sisdéadm aihr llwatyhv@n hygeots Isuth)sae salieylichecid,

d
e@%ﬁ?r&aqéﬁ?%a - gntiGphe thd ARG, o 5 e germicide, dihranol

(aRRb k8BWh S |aht¥ueﬁfﬁ')' |pﬁbt@§b?181t1§é1’s hﬁl@h Q% badrAeW@h& neMoxsalen and UV
water-in-oil. Créam bases are wat er-washabl e, and

irnediatien. Othar @gdnttha‘s elso &n added, siidh ay aranmCmblaéqigamtsmnufungal
hase. ... The 0| al so soneti nBs ca t he . .

ooRiify Bt os B e R o LR RNt dy (roEeattiom, (high

,@Egngfegﬁltré)xn@}gmcos I]ih cetyl or stearyl al cohol;

e aqueous phase usua al t hough not necessarily,
excedts tqm@l compgritaes of theypbseneinvenitbngemealst by delivered to the

cont.ai ns hu The, enul sifier in a ea , .
SO SRTGRECHG SR -AimR atohFS Pidiisige SYhe S flecpetyg ingredients
corgRfidhl i cAntRRl %’[h?n a%ﬁ’iﬁﬂeﬁ strhédutd @lhzﬁ sgxrc\{ ?g&?g%@é H&ivery

surfactant. Cel fornulations are préferr
deapyel to batffedtto thetskins dalspch aﬂsirmtdrd: theadiyp nmbéemd ctpposition

t hose tking i e field of ical acti
is| GPpfadRfide it & %as?rmﬂrgtr?sawmrgepg deslonss R WpeT gacking layer. The

laﬁﬁﬁa?&f]%{rﬁ&ufey &ﬁ{teﬁﬂsa sﬁﬁ@lr%eﬂgﬁiu 98 fhal Oflfrﬁélﬁ multiple

organi ¢ macr om) es distribute st ant
resgrvéior. nly doler @uilgRibnent] ke neaenvoﬁ rcompised a pmﬂymbnm snatrix of a

typi cal.l ueo but al prefer cont ai an
@%gawarw%woa caﬁ%ﬁs qamtpst ad i nnateéaf&%%vqsotp aﬁﬁ?& the gystem
I
P PEHE Sar Ol R, TPehi D SEOPR v cpgee

adhgent anatetialal inclodd, shangtet g limked tbb\pelzseﬂlylenes polysﬂoxanes
transfqormati gn with naked nucl ei c aci ds may

poligebutxlenasonlyardrics mobyurthags and thedike “s"lpﬁ pa}rté%}ﬂarrmlﬂaenc
adhdive TAYDE vifl ‘aeﬂgﬁldoﬂ &et&?tlcular active ingredients, vehicle, etc., i.e.,

the adhesive must be compatible with all components of the active ingredients-
containing composition. Alternatively, the active ingredients-containing reservoir and
skin contact adhesive are present as separate and distinct layers, with the adhesive
underlying the reservoir which, in this case, may be either a polymeric matrix as
described above, or it may be a liquid or hydrogel reservoir, or may take some other

form,
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topical formul ations of the invention. For exanple,
sol vents may be used to solubilize certain active
wongrs@dieent s subst ances. Ot her optional additi PE$/1L2004/000640
i ncl ude skin perneati onenhancers, opacif ers,
anti-oxidants, gelling agenks, thickening agents,

stahilizers, ,and. the like. As has al ready been

rentits YEG PG B Gsar BERBRPSAT DR Sffge of the
delicgatuiBidnsOfs MR UREEardCARICHIA JelbRedthe MeehBithatéd) ¥@RinhreNand

may contain other pharmaceutically active agents or

providesabie dettes with asecht afdtsi flaxdnbtyl Yhe swterfabpeledied for the backing

treat t. of such.wounds.. These incl ude .
m t?ﬁﬂi nsglgﬁlgpg% Sglﬁﬁt?g sosﬁ@i it ds'§ aalglﬁg‘{ ilﬁlg’ermeable to the active
in@BdibABt AR0Ib L &8 oMiE N cARPIRhROLF Shat Setive ingredients-containing

corticosteroids, vitamn D and vitam n D anal ogs,
cogippsitivm thusopreventing hess @f sy sunporentsghiongh ¢he wpper swisk of the
dtar, nt}i) ruritic an% kehato iastic agents,. sugh a%

e¥ise 1o backingJaysr py. by SHRPIsOCSTY Y DUCPRISivE depepding on

wIRIR it i§ Qbsired tHRhE 80k DecM hyRREH friAd SotflieShibeich@AbBvery.
such as the germcide dithranol (also known as
Therbablring isprefenaily seds iof a sbeet or Siloof agprefembly Sexihlectlastomeric

el FRADEa e acvmey e ittt ol B Rkt Tetude
Bl e, @T%ﬂr@ﬂ)}qgﬂegan@ﬁgy&%rg;i nfl anmat ory agents.

reat ment by ‘oxygenati oh (high oxygen pressure) my
al s Duwingcsiorgp lany qutior Tiheust.o hieclamizaterh suctinenmclifles haelease

. present .inyention may _also he delivered to the skin
tirR FRE S g A1 TG inieyory 5 & TR Eiaadhe dpyip Fegibose the
ba¥f18ihle ihBeddCbitNG hBHRIL ERLSdieMINRSEldiPdr! & separate contact

contained within a lamnated”structure, that serves as
adhesiivallgyatesd thet thedgstermemayobdaftiaéd toxthd skim. The ralédsa linkmshould

such a structure, the active ingredjents conposition
beifga@cﬁ%mﬁweﬁn%feéla%&ehlsk @pe’g%ﬁaglﬁ paterithnder | yi ng an
UPP &R @in’c@sgm:aﬁ%‘érfabg&%dl L%fﬂg&%n?%ﬁ;rfa}‘%c 'ﬁué'Q?Y{lnown in the

contain a single reservoir, may contain nultiple
art, dee exanpls.byl pasting e fibald hdmixtyre tdfeadhesiee,vaitive ciogpdiestssand

vefisi et Diebadssia Pl B BTGuIarcal ol raf Aophesimilary,

thg&{e%% hﬂx@?@mﬁ g cHY %iig{bgth@‘fél'ééés 1inBY R vl %ﬁﬁﬁﬁa\ﬁ]%é%f the

anpl es of suitable skin contact adhesive teria
backiaf Uger. Aldrmatively)ahe hetivetiagretientspeteresinyagnigsprepared in the
pol ysi | oxanes, polyisobutyl enes, polyacrylates, . .
abs@cy Of atheniagtedients qrEciniqas, angribery lnefled by aﬁoagmgyﬁ%ﬁn getive

: ' Sel will depend on the particular active
e

Ircle, etc., i.e., the adhesive nust be
conpad iwbithe the tdpicl | foantipansnds tied idleatiagt (heeactive ingredients
i ngr edi ent scont ai nj ngﬁfortpos,i tiogn. Alternatively, the
CoOFPOFiian i g aEsetitaine Biet a6t ripetedisatovisservaisy o§ Khepe lamimated
I S . “
sy?tg{i}é ?rgaty c%ﬂ%%? ?é@@gﬁgﬁ%@ﬁﬁ%ﬁ@ 11 SHAE %‘é&s,aﬁhg agﬁ\% in@?etdlents
may be delivered "neat,” i.e., in the absence of additional liquid. In most cases,
however, the active ingredients will be dissolved, dispersed or suspended in a suitable
pharmaceutically acceptable vehicle, typically a solvent or gel. Other components,
which may be present, include preservatives, stabilizers, surfactants, and the like.
The pharmaceutical compositions herein described may also comprise suitable

solid or gel phase carriers or excipients. Examples of such carriers or excipients
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underlying the reservoir which, in this case, may be

either a polyneric matrix as described above, or it
woayoslme7eaz| i qui d or hydrogel reservoir, or nmayPCaHE2004/000640

sonme ot her form The backing | ayer in these | am nates,

whi ch serves as the upper syrface of the device,

C nsa Lhe . primpry structura f the
ingtf ol 85 07 piniBaRe AR Rairaet: T Sadvparet oh N mees
sté?f:he!st Sllfilosx ivatibes, gaiﬁﬁ‘n aRd ﬁdl?r{i\ erssabiesd ﬁﬂyétﬁ’ﬂeﬁé‘@ycols

backing material should be selected so that
subdPesing a¥ [dgpéndgetr neameetmpo, thee sa\m@v@ndn@a@l&smm of the
one

sefiip h e LB RonrRrRG: SbHouricp, Bf RILS ipasdispionty well o
thé s geffoﬁmén@ww@ n@etp%tetday QA#ahe bﬁl‘ﬁcﬁ'lﬁp BénjakHts ae 1 route of

evl ce backi ng Iayer may be either occl usive
adunnlatnattmcu@gede P@t@@@n df @gdlmwtkdt herthe tartj eand easily edptermine
t.he ski n .beco dur.i ng

ontiigie st CHErE g8 g Bfar Hsryt fumatation

roffe ¥ a8h@85trMonfanll rélb@cfge%aﬁ 'b%fcﬁ{)@ﬁ"ti& the eadiviligal physician in view
el astormeric material.” Exanpl es of "pol yners that are

ofdhé patisnts ¢anditione (Iracid. nginghgeal.,i1925 .udeé Tho Phantegplogisal Basis
%a% gcsé ecg_le a]sd pol yesters. During storage and
PSISW us thhe | ami nated structure includes a
rel epsg, b8 Hmﬁ'dﬂ”fﬁ{é‘ avRlity Md RlspbRines sk ¢AMBloni ® be

removed from thRe device to expose the basal surface
treabady dodfing edrt ber sitgle ac tapmtwen gdramns@ratlsn,r\eﬁle cowsis¢ 06 freatment

e ate cont.act adhe SO0 th t he stem
tagh i 0 S o SETRA Lo Ot i cBeu oot Sy of the
skifiebBASs dh@n active ingredients/vehicle inperneable
material. Such devices may be fabricated using
con\ﬂarﬁon@n@pettte(dkmpmsm 1nk<mmn utilizehén aivp, anfloax exar(pdllar)
bﬁ $a5t| a flui t ur e,_of %hem ve, ctl l%n i
8RR aRe Em&}ﬁ Ve c‘PE—éO RSl (Fms 5‘8&9%@ gepe knock-in type
trefn@folrﬁi@@(% b@eﬁ@éﬂbﬁﬁ& QR ndrBi réfekseﬁstﬁe LhRGEr of %enetw material
Simlarly, the adhesive m xture may be cast on he
(ereel BHs%eoﬂ RiNe), offinfetestvido layhdstitd tredticorprefent hgebetckomapquired
| aye Al ternatively, the active ing jents reservoir
d‘?Fége B"ecﬂﬁ‘flgw&roéd’h@?f’tﬂ?f’e D esietc Wteg@i P‘S@tffrﬁﬁ FREAdeR pProduct
n S n a
o, FL BT b BHdr) PR RiRcltinal SRAK DehicbiieTRNA) whose
prbda,mtmalm Pivo nudestrednBorodxatripde, Itha/@mbuomatehlabohnteirese can encode

ngr edi ent s conp03|t|on cont ai ned vv|t in the acti
11 B TEFPLOTy eEIPGoPLYPRtide e SEPYdert AbiraReuLg YR RIS ﬁﬁgﬁvww

Oofat I e
seE fﬁ. él@rlaﬁgtpg A %}S%B?m qg}l?%g? gl c?z/ag!rzéeh dﬁa,ogfgagﬁﬂﬁcﬁégy ] Academlc
Prbksel%ence of additional |iquid, hi nobst cases,

however, the active ingredients will be dissol ved
di sprEWg basig ,apgr@gﬁ}@ﬁ dagene therany hayis) @volved (1) ex vivo; and (ii) in

vivo gene therapy. In ex vivo gene therapy cells are removed from a patient or are

derived from another source, and while being cultured are treated in vitro. Generally,
a functional replacement gene is introduced into the cell via an appropriate gene
delivery vehicle/method (transfection, transduction, homologous recombination, etc.)
and an expression system as needed and then the modified cells are expanded in
culture and returned to the host/patient. These genetically reimplanted cells have been

shown to express the transfected genetic material in situ.
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pharmaceutically acceptable vehicle, typically a

sol vent or gel. Oher conponents, which nay be
wonres®ato72i ncl ude preservatives, stabilizers, PCT/IL2004/000640

surfactants, and the |like. The pharmaceutica

conposi tions herein descrilgd may al so conprise

sui tab sql i hage carriers Qqr |

8 B BN B e e

geddtie Matkridli toTbk @dnéferre BlifiroticeR RO AR &@lls 08t rdeipient organism
_ phosphate, various sugars, starches, cellul ose

Sitheitis vathin gl rgeipienantn forljereativesuepdiseoll\fae hogt &gec is

lycols. Dosing i.s .depend on e I
AR s e I PpdiRgr BERE CR R (AfGaed ARBBIETDN &
RN A& DR thérpesses OF ettty SI90R eCbron@dd, (EARCIThYR genetically altered

ingredients, as well as the dosage form enpl oyed, the

celiohaya bgeshomneto gaprescihe fiensferipdigenetic arderiahen bt e of

adm-i stration utilized.. Persans ordinary skill in

e hrradd exBsitbh HBEE: il FRTTR o s LGkt ¥ didsriBeous
nueichRdPig b edstaRll. MRekpicsadn KalifR-maRickMaelements to control

formul ation, route of adm nistration and dosage can be

taretinge Axrgssidreandrenserintian of Hyesiusicinatid iv p el svleative manner as

. patient.s conditipn. L. e i et ;al a 97,

is PR B a8 e BectoreEind] Ghesy AT Ble By TR g sene

md¥- Be) replhBetBby SRIFUNER RAdRR 3R SLMRIdIxbYes@bAl vehicle. Therefore, as
responsi veness of the condition to be treated, dosing

usghhetsin thes pxpgessionr vehépe miayi ve reddddainet iedudenthewi'UAR and/or
; ft t l,ast i f ) | .d 1 . .
e dne sl F e e pad GhRaEe ghe iRnitRuamigg ccid

co@hgt8Boski n I esion is achieved. In some aspects the
present invention utilizes in vivo and ex vivo o
( celThgl expyesgjem achiblercap yndetshmprpowdendlor contialling transedption of

B s e Fod S et a BrstBE i RE e SHEY Bieiter o
allﬁ@n@éc@ivgﬁﬁa%érﬂiﬁoﬁ.e- Pnhabb¥s FhatRNAY befrellit ®Sbbthil fecBssary

ost to treat or prevent a genetic or acquired disease
trapscriptiodi tevels o piptinntllypde MebidgénetBnbanwereraral geperally any

interes codes a pr.oduct, (e.g., a. pr in, .. .
ot PRL Stsdprdtabhicr eeks Gl v Ihihsiatins regrgnce (in
cisMIO SRarpeQHLIBhdaP Haﬁé&ﬂ?ﬂi&?le‘v@l (ﬁ@t%kerde(% thEYroRIRFPIrRe ekft8ssion

genetic material of Interest can ericodée a hornone,
vehiebepnalso inclnyaeselgioy penxt asdtesaibeddpetdinlbelofv.

t her, utic val ue. For, revi see, in_general, fhe .

t ox(VOcEgTH et hiy BFpIGEAIDINEl PinCNES BHCENORRF Aba vriety of

. ) H r . -
o AOSIREPL 455, b S50) Rt SuatH 450 SRR SRt i
Sagdmeolt bepapvioléaulaxClohing: gelabboitradyiamal,l Goldr$prings Harbor

LR, Netha Qihi B0 Pl Tt AEOIL d & WT<BALERPCOR iMiplsesla
Bif1RS MY Wiley and Sons, Baltimore, Maryland 1989), Chang et al., Somatic
Gene Therapy, CRC Press, Ann Arbor, MI 1995), Vega ef al., Gene Targeting, CRC
Press, Ann Arbor MI (995), Vectors: A Survey of Molecular Cloning Vectors and
Their Uses, Butterworths, Boston MA 1988) and Gilboa et al. (Biotechniques 4 (6):
504-512, 1986) and include, for example, stable or transient transfection, lipofection,
electroporation and infection with recombinant viral vectors. In addition, see United

States Patent 4,866,042 for vectors involving the central nervous system and also
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a functional replacenent gene is introduced into the

cell via an appropriate gene delivery vehicl e/ net hod
woro@nefeeet i on, transduction, honol ogous reconBCmAL10041000640

etc.) and an expression systemas needed and then the

modi fied cells are expandeds;in culture and returned to

Ui, ik Bholh ecbir 80T §RBbLY o CHIRDLGERE Meion

mé@b&.ial in situ.l nin vivo gene therapy, target
cells are not renoved fromthe subject rather the
or gantreduentionfafi m@tﬂl@ acifds by hhfeetiont offers several advantages over the

Oté?rslbsi%i%@‘aﬂﬁ‘gﬁi% al? er € 1f01%rrlcr§/r cea%q)t eo%tcael}lencfel gue to tﬁelr 1nfect1tous nature.

MerdeQeiaNhrads r&at t
2 Sl?emr%g glﬁ%@gglé%eu £9 &ﬁbﬁ%} WESdt Dbl thtofaBhteah sfecific

Ceﬁlﬁlymsl t Vs thergiapugi spe@ﬁmlb[sdefm okefisedttb varget the vectors to specific
It er edgenTet hj.ce

ooyt d 558 gE Yam daww\;ﬁﬁ%@a%@ﬁe%ﬁlﬁ -Addral gggiors gan also be

mB&ied hatN@RLiflcl re&dp@irh 6? ﬁéﬁf@% @8 alter target specificity through receptor
t per desshsobweenhnavcel |

tnhh@@d@V@ﬁ@godufeosl|vecrsay|p/tarbavnleshfelcrleexpgre
enTs shleqﬂécot

nt r ol PRYFHG AP Sy SN dirdle ¥Piohelorodusing | gy sxRiepsing
reBéAPRbERHEdBbfces & the adenovirus-derived vector Adenop53TK. This vector
nannselcreaecnlItllvaeC|dnuthfcoIee|c
e?ipr@aﬂ:sn& temepekts pomridins dsnasg (EK) igagg fcg‘eetlthlaf pesitive or negative

TRan 5/ 0" UtrhTeoRfteh ar& eoht edst hl oaurl t dh. Jrﬁ
lﬂ%\ﬂ;ﬂ &1 expression cassette for desired recombinant sequences. 1S vector

ca-ﬁhﬁé Yl?&if fn fﬂf@& LB hitPif R ResfAby PN ALBREP il FHOIIES Ruost

rebpl ancaeyd
tisgnelf Gitepishelivl eFigicay well seotherae dimstecyor as Iwat]] ese)ﬂnqm thetethibit

uen ed. aci dam nsopt ehcei fi chncql una (}
S‘F‘nlelé’ég 12}8?%‘?‘\%&38 P55¢ (B dEet & rROgH B’Hd” iGsYs ppd can
lnarélge zfggé;%ﬁﬁ% b bk QORI ALIRLIET Rk GELALYBAY BERAELF%L.
pr onFezamreﬁ dleatirlomib lesp@ssiceto pattistilahtceld ityesacaanaso be included.
rlahle

YL IG lé‘gﬁ’ r %ng’g‘gf?umop@éqrdyﬁ aggulatory elements that are specific
fo’?ﬂ’{&a&%ﬁédfc?p%ﬁicen | peactlitloi ovhwe. any

geanr eer a ani cnecbr | sudedo. pcti aonnl ael vl yel s
tr anhcatddﬁﬁom nreddntbisad wiabvedhie i aeeweeful For in vivo expression of a
c i gour wkohsui scl shyeqDueNnAce nontransl ated ci s

=i rwglé%‘s PRl h%%ﬁ@ﬁrﬁ@%@ rddventeges, padyps latera infection and

t eﬁﬁg V\gé&ﬁa{ e LRES LN rent. in_the life cycle of, for example

r.eil nseascgrel %nee sae?em ni ocanlﬁyusc

rettohimdes, dnd iy drfprotesoby narhyningdlé irfesed edbprotinss tmany progeny
J.nebt rocdauncVedect ors ni _ descrgi beenf deoer buanl cl dyan

viggng khab 2gr et sandeingiot meiahbemn feldss wi heareilb bk thet aalﬁrge area

oSO SRR DS B el v

peM‘ibl@é eqRW fsaardoanedtas rMeaRal-typba dn ag8iok, in whlch the infectious
%ﬁi Banal dStl omannosd, reW i Jl eoyhnBi ol ogy, ah
reads gl diraighsipaghterysesanyp, Vird CsetRiserR é@ﬂﬁy@ced that

ec?@srt% %@%@f o 88 oftPidorstipaan fegiosfubitale iggired purpose

istARARYIINEY £§Fecified gene into only a localized number of targeted cells.
As described above, viruses are very specialized infectious agents that have

evolved, in many cases, to elude host defense mechanisms. Typically, viruses infect
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(64): (BiotecGini alibngodulae9AesMBt a8l)
Bost onBut Ut esreTwsh, oeri trhs,

woOipsfoent7e r i aonns, t f r ecacnt si soi et nan, bt | exf aoRCT/IL2004/000640
pi | neca, | nuddl1le9, 865) 04-512,
Unsei t eedandl di tiovne, cvtigfarsl.

an eé%?}&plgaﬁg ﬂ di n@@éﬁlrggtgr{go eci tc{tyg of viral vectors utilizes
' | YRERAY! 0 e%Pfc%ﬁ fle@sidn ks Snat BSreb
its %{g%lt és/&g 4?62 76 an%:l 5?5}8‘%%93)2%1%%& ositive- nsegatlvere Y
intodhe@cs |rcm>mm:llatm(o®ne Imttb rthd tncfectod celfl. n”ﬂtel eetoraloi blfsuwyl in the
i.nf ect on offers s dvant@ ver dt he .ot | b
mefiodt Gt BTRGUEOT sy TPrios BHLgoee T Sepdirlcbado be
tarfQed ﬁﬁ'\hll‘ﬁéfl&%WnQH%&@tsléﬂ@d iMAE@AVer, viruses are very
pecialized and typically infect and propagate in
speBefrodrad ezbd:totsy(plashe comstsyctechtsi funotadrueittier op énfpdtions pyrticles

TR TN R .
of G Lirus Y& R diMEE 587 af AN mAlRAnP GUNBL! hdcBehal Féhes, regulatory

specific receptors or ligands to alter targde
SeRIPREES fand i gaygk dgug sughals dc espmthcsmmdevat\mdl erodeins and\ RNA Once

eci fl exanple o viral ect r in [
thead releciiga P oD IEL! DI Leshreljcerstraes g TNK' b B8 vira
aﬁ'féfe@ %5&1 %ed%ghﬁ’lg dr\gat B1rf§%ﬁﬁ&51%ﬂ§ds JhinFei@h! Ofhe vector’s

expresses a rpes viru ym di.ne kinase (TK) gene
gefiame wialsoengimesied itw enaode aederpiress teedesati orcombihaahgene. In the

e T Sl e S e SSET L SRR o
theP AR %é{;l{agﬁ PH{%'E 13%{51?6& t%cénﬁﬁﬁﬁla%k RN &R SHBSVif particles.

epit gl n as as ot This vector as
Witkdut sach e)ts@als ahyqiart&m thiat arsifoirthat wile abt eshtdinrcgdénoms and

can be used to _treat, a m xed popuyl a n.of cells d
th"é‘%fﬁfq Grenefauoceed thralghpbseqyent spup Sooffa‘fl? 0% The apeitigigpe of

or + %ﬁ h enfl u! gbﬁ FCinnded Iglgﬂfbgtloc‘d‘ biﬁ?@ Ectuﬁev%tc{&§§re aﬁ%tknown

pres ron to part ar cell types can al so
and rredduﬂg}eﬁ/aﬂﬁﬂe hvifteémtthe e drroah tsteconktuctek dppine, sk[ilainlnt ‘rhc
and regul atory elenents that are specific for the
usiggayallden oa@me% #ogY-n addition, reconbinant viral

vectgr sre&)rn?odh'%ﬁ fdkof Q% b@ a@fﬂp%’ngsrt&gg LSS/ v&fgu a Ifjﬁ%ﬂ rRetors

nuclerc aci cause t ey o vant ages

ard Bdedl] folr ekahplef thepreveduteasag mkel’agvanm 61 theit yargdzta;peolﬁdzlty and
|nfect|on is inherent in the |life cycle of

conseanetly; dp @of Byve toskesadmimistered lacally, %@@é&sw%ﬂr@c hHgwever,
togh AR5 LA pBFlde JRRAIP BN ABRCRERRP AR DOS |

I s tPhededBrek d6108: ﬁ‘/@@n@@ﬁlescellla@rﬂfmlaﬁéleQ’kﬁ(ﬂ,lng‘fhsrhobgous

whi ch was not initially infected by the original viral,
regpanbinatioassmptayed ipdnopk-dpatocedires e el foriBan- %y gaanglg, United

sthtd] $alnf"S ;48 BodN5GB4LRE, sBRIGHEOYS 60,735, 5,347,075, 5,298,422,
5,288,846, 5,221,778, 5,175,385, 5,175,384, 5,175,383, 4,736,866 as well as Burke
and Olson, Methods in Enzymology, 194:251-270 1991); Capecchi, Science
244:1288-1292 1989); Davies et al., Nucleic Acids Research, 20 (11) 2693-2698
1992); Dickinson et al., Human Molecular Genetics, 2( 8): 1299-1302 1993); Duff
énd Lincoln, “Insertion of a pathogenic mutation into a yeast artificial chromosome

containing the human APP gene and expression in ES cells”, Research Advances in



10

15

20

25

30

agent spreads only through daughter progeny. Viral
vectors can al so be produced that are unable to spread
woOavwsroatd7y. This characteristic can be useful PETAN®04/000640
desired purpose is to introduce a specified gene into
only a localized nunber of gargeted cells. As
scri,b \V e e .
AP P 31D R RYAH BRa Dl VDY BRRRK et Bongmies. 9342

756l lJ@bil)h%ltobdei&@%QzlnENﬁt@fH s3682:25kypi1cabby); Mﬂwwsﬂ Nature
i nfectand pro agate in speC|f|c cell types.

GangfigfetSi 33-28pEtdB);i Rearspnaindhail Pm@ctlﬁfﬂb @tcﬁflll §§s USé 1993).
ooftidfta: RBfle ribodoinCRERTGE, iy 2R[R0) daoL: sobedi et al.

Na[t@ﬁéoﬁm -SRIV 3); rﬂtﬁauts@ et Aszsg%&a 3 1904T1i9©7v1®QBpr Fliher,
be used in the nethods and 03|t| ons of

Patemtl épplioations IWO%Q&%WQ%M?@Q, BED 9440pPe8, t\Moo%‘V28123 also
eted nd wi Il be known to those skilled in the
pngp “E@??39|Ta| vectors can be constructed to function
either as infectious particles or to undergo only a
single initial round of infection. In the forner case,
t he Additensl obj et:th,eadvamtagesL snduyiet feetiresoofithupresent invention will
mai nt ai ns

oot aneent i rg SRRRERT 00 ndFLER yo b A BbRloh afp fttowing

ex¥inpids, Rhheird ol Rfeddd to BrCEmitHes eAMlh@&eH!lye Sachl 6f the various
synt hesi zed, the host cell packages the RNA into new

emvbadishensaend ebmstsvi] bh pegsencapettion of dalingeipddireipabove and as
B USSRV ALy v

exb®pRRDI nant gene hi the case of non-infectious viral

vectors, the vector genone is usually nutated to
destroy the viral packaging signal that is required to

encapsul ate the RNA int ' rticles. Wthout such

a signal, any particl esWéP‘gﬁfor med will not

cont Réfereficd) BNAGE ndid tbhBE §bRGWingakaRplR! FBRAKoEEhOUGHh the
subsequent rounds of infection. The speC|f| c type of

abpwe tlercripfivns, dsteatd thepomentiva in amen disdtiagfishioat i on. The

tu t d I
ot b HetnogiciehT usaiesin e B oberiied Bor At witized
int % rbseHB iRGentiBh! ieNRIN nBEROHO | Iheml B, MECABRIIOABA and
vector can be adm nistered in several ways. |If viral

revaobipast BN dedhdiquenr Suchntsickyiqudseansr thoerhghly exmlainedkdn the

GG Sen e il RSk o BBy Myt Spmprook e

1af(1¢§9§ dt&?a%ﬁ%t&doﬁsem M@Y&Mﬁf Bid1® ?}awﬁgﬁ'ﬂeﬂ St el R, M.,
can pI'OVI de a C]UI cker and nore effective treatnent.

edPr (@684y vesulfeb et dlnp "Cinrentdirdtoesds v vwlewldr Biolage' dwlnaWIEM and
SAObiS, TS S90S, S5O DR o STBLAY Sl Bl Cloing
J oll'fﬂ'é\gggje% @n% 8}3{5\?@8@&5 £ %8;8%%%%% ’et R, 4Réooffifinane DI, Sd#entific
American Books, New York; Birren et al. (eds) "Genome Analysis: A Laboratory
Manual Series", Vols. 1-4, Cold Spring Harbor Laboratory Press, New York (1998);
methodologies as set forth in U.S. Pat. Nos. 4,666,828; 4,683,202; 4,801,531,
5,192,659 and 5,272,057; "Cell Biology: A Laboratory Handbook", Volumes I-III
Cellis, J. E., ed. (1994); "Culture of Animal Cells -A Manual of Basic Technique" by
Freshney, Wiley-Liss, N. Y. (1994), Third Edition; "Current Protocols in‘
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5, 288,846, 5,221,778, 5,175,385, 5,175,384, 5,175, 383,
4,736,866 as well as Burke and d son, Methods in

weangosrmotogy, 194: 251-270 1991); Capecchi, Sci eRCE/IL2004/000640
244:1288- 1292 1989); Davies et al, Nucleic Acids
Research, 20 (11) 2693-2698, 1992); D ckinson et al,

IS U RS FALERLEG oF - &b WBGO € it ety ol FvG
ClificYORhurldgdy" i(@th;%ditﬁjh?]p@ﬁgtglﬁ & g@ﬁ%émoﬁmmr@ ifLoety;, MRRell

gene and expression in | search Advances
and SiNigiH{eds)ptSebechidsMathedaindCeltilat bummidogyie Vs, Hobrpeman and

Hux | Ge ' . 9:742- 750 1991) . i
CoerRiat ik {19800, SIS imgiphossay Many v Rl Tn the
patﬁgtnﬁlfxd %Eraegtﬁﬁc Aterdfird 93) ;fc)np %g%r_ﬁql’é and. Clpai., WenC.3,791,932;

Sci. USA 1993). “10578-82; Rot hst ei n
3,380 BB, 850, T2z y BB QGYS; BES328T; 3HBOLOYL) 3,880R6dI BPO1.654;

N T

) Caplign RS/ RARAAs" \WR3/NEA200,edVO(BB4969Q8l it cid
5’@2’?2%’12 h%@c? prlovi e i n?or mati on. Addit i(ona obj ect s,
Hyaddiaatiagedames)B.ndueind HiggimseS. of, edse (P8Be iTranscription and

Tragglop R e S St S EI e fatn (e S Gyteure'
Fré Ifh‘?sp i §hRe3 GmARlbiliAal t1i§ dnd Enbinéd" TRLIMEss, (1986); "A

rondl 1y, eacth of the various enbodi ments and )
PrasipgictGuidé tohaige@danClominghtRedprlaB.de(lPBBataed "Methods in

EngYRGOSEX SN P amcatapBriressn ThE BB Ay CBiGng Scods
Aﬁ%ﬁi‘éﬁiﬁ%ﬁ SRS SPRAY BRfenicgo! ten f @obOM Meirshak et al.,
exanpl’es, wHi ch together 'wth theé above descriptions,

"Sirhegiat  fok ePiokedn | Murifivhiiam dnd Ehawntetizationi ng Lalkdrpiory; Course
Cener al |

... the nomencl ature used herein and the .
Mmbn r%%%i)?rﬁﬁs 4Ly goﬁwﬁqc iléedl.nf:ﬁ)f‘pp@ed;l?yegagq@ce as if fully set
0 5 his d t. Th
ol NSRS O5 RRLERUL i ARG sl i doomey. T
précdhits qasinadre beloed tg bk wetdploaimizothe rart 4nd are peovadady for the

comEeRiece. e Beicre: ALl the oo o BReR bobvarmofpied

heg@}égg%{&kngéol ogy" Volunes |-1 Ausubel, R M, ed.

usubel et al., "Current Protocols in
Mol ecul ar Bi ol ogy", John Wley and Sons, Baltinore,

o e N S eI
LB 908 oo, PP Sy o
InA\iaHiass (Beit MdBald; dfraely. Enhanced Chemical Luminescence (ECL) was
performed with a kit purchésed from BioRad (Israel). Monoclonal anti p-tyr antibody
was purchased from Upstate Biotechnology Inc. (Lake Placid, NY, USA). Polyclonal
and monoclonal antibodies to PKC isoforms were purchased from Santa Cruz
(California, USA) and Transduction Laboratories (Lexington, KY). The a6 rat
antimouse mAb (GoH3) was purchased from Pharmingen (San Diego, CA). The
antibody 6844 for the a6A cytoplasmic domain was a gift from Dr. V. Quaranta
(Scripps Research Institute, La Jolla, CA). The rgt mAb directed against the

extracellular domain of mouse P4 (346-11A) was a gift from Dr. S. J. Kennel (Oak
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Manual Series", Vols. 1-4, Cold Spring Harbor

Laboratory Press, New York (1998); nethodol ogi es as
weeabosfoora7h in U. S. Pat. Nos. 4,666, 828; 4,683, POR/IL2004/000640

4,801, 531; 5,192,659 and 5, 272,057; "Cell Biology: A

Labor at ory Handbook", Volungs I-I Cellis, J. E., ed.

.(,1994).; "Cul.ture of. Aniogl s -A ual -of | C.
RiSE Mg Lap PRt Kidke dy0L ; Bat BB plsgiifisine was
puldhabe&dl festhtdigha (SCUEN MES APEBbE ahfl! @k&MH¢ was purchased

Volunmes |-1 Coligan J. E.|; ed. (1994); Stites et al.

frqre dymed (BasFraneised, Q4)niFaseradishipabpiggse-qit1gbbig prd anti-mouse

| et & . k, .CT_(1994): M shel
teChPr Heaitied TS B GRRL T tisd ok tbe prg R PMEE DTT, Ne.
ortHEYHALRINNG pephtatih WetERIFBINsN frofOSigm¥MHeNbdts (SEOBBYs, MO).

avai | abl e i mmunoassays are extensively described in
Instlin (hamatinR encbmslinanthiviiap insulie) ataspercheses, fremrEli Lilly France

s& (8aBerSicn: Brontd) a6k Vies 3:aiR Hom Cigolp 1 8aeh” Reraging 4 sibody
b BAUE91 it FABATbin  B5GG5ond) 95 FHGT-5 O34 kel
4,098, 876; 4,879,219; 5,011,771 and 5, 281, 521;

frém@l R&Ehwybtems i MdinSgapolielsiand RRCw, pivuddsupstede myrdgalpted was
"Nucl eJ.c i,.d bridizat.i on", Hames, B. D., and Higgins
P‘-‘ég‘aj?&%@@“z%g%!?ﬁ &a*f’ifé?%oc tion and Transl ation”

HaegolaBon And ANBrEIBWilIneSkerdtino848:; PARBA) kerathiichRl were
Cell Culture” Freshney, R L, ed. (1986); "l nmobilized

is@leted Sromm devEay skin "as IpRiviRrshisdesciiie@id@ B).  Keratneaytdasoedre cultured

e R s i B0 ol 0
BioRGH) FEALLERL bovie e T nic\%{t?i%g O ARRIYaSA R @)lﬁé':notype,

Academ ¢ Press, San Diego, ); Marshak et al.,
the StnahCe’i @acénbratibh otaeiadjubtied it Odatidh Erperiments were performed

Char act e%za |oq - A Laboratory Course Manual " CSHL
fiys S VMY PTG whi ch are i ncorporated by

ref epfegﬁﬁatﬁﬁ off cell\hkiiesS Ghd PEskddn Wb Qirdlystd NESr B8R8h&hbrane
referehces are provided throughout this docunent. The

fractoaeduhas celhédysaten vaare phephicd byoscrapiiye celks| intokPdSscontaining 10
t art._and ar ovi ded_for the canveni f. th

i3 garotingy 1Ogesm |enBrmigs 2 o T hPsianBe PR ESTS(10 MV EDTA,
i ef ' r ot 1

Rl BRI AR PR emietion apd 4 reggfho eveles

1ygatkd WER spBfl dawaREl4 SErfoMmoRiRitdlin GhaRestehtidigelit elQghalabeed.
I ndustries (Beit HaEnek, |srael). Enhanced Chem cal

Thesipresatercen(dtny thasolvbld oytosed mibteln fraktian pas drrasfeded to
et et ey G peparisass oveeRRBE sBytating Tpr 1R x-100
Pt o P R At bk
down in a microcentrifuge at maximal speed at 4 °C. The supernatant contains the
membrane fraction. Protein concentrations were measured using a modified Lowery
assay (Bio-Rad DC Protein Assay Kit). Western blot analysis of cellular protein
fractions was carried out as described (6).

Preparation of cell lysates for immunoprecipitation:  Culture dishes
containing keratinocytes were washed with Ca*"/Mg**-free PBS. Cells were

mechanically detached in RIPA buffer (50 mM Tris-HCI pH 7.4; 150 mM NaCl; 1
mM EDTA; 10 mM NaF; 1 % Triton x100; 0.1 % SDS, 1 % Na deoxycholate)
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(California, USA) and Transduction Laboratories
(Lexi ngton, KY). The a6 rat anti nouse mAb (GoH3) was
wouoesiazee from Pharmi ngen (San Di ego, CA). TheCT/IL2004/000640
anti body 6844 for the a6A cytoplasm c domain was a
gift from Dr V QJar anta Gocri pps Research Institute,

La Joll a, rect.e .
corgitping ek St ers 1 PRRsai (s Ros P peliieuveptip; 10
ugfrﬁloagrgﬁmnso M- MGPN@F (Oaklfti thaer; Nevioi pRalorthalmaaiter ¥, ng/ml

dge, TN). Rat mAB to phosphotyrosine was
penistatmbl a§h@prhpamﬁ1® gnacq‘r@tlfuggtgm agm1qwgengrfgger ppaximalspeed for

phosphoserine was purchased from Z Franci sco,
20 @f\?ute%f’sé? abRSHIPSEIEERE WAS Bsed Py “’i“é gﬁ 8t - nouse

9G bt d f Rad
apr o Buimapreciion; T ik iy isils d)bg( SEIBERY s of el
lys nsu tlﬁgﬁ%ﬂﬂ @fPfr(gt@m g/@@e;@ﬁﬁf&(:@aﬁta( Btuz, LOA] EUSAMD)&nd the

i NR-r econmbi nant huian i nsul i n) wa

suﬁiéﬁﬁ&ﬁ%ﬁi rbtafed dohtinbduslyy forr3ane@mubA dtFef@er She lprqparatlon was
rance). IGFl was a gift from Cytolab (Israel).

ottt Sy i gl e
waS R D FECTARR PIOE L BES BTt Tor o7 SR Gruppics
§ e e Y e
k’fﬂeaéuls 81%?’0&13}2 svi’ﬁéxﬁ érﬁ?flug%c?gt rﬁﬁﬁﬂﬂaf‘ @} 19KhiAuRS at 4 °C, and

prev 0 Keratln cytes were cul tured
thé @ellfe%%@ \ﬁaslﬁbcﬁl il RESS el Theduspen§ibh/Eds apoint qnmfnged at
% Chel ex (Chel ex-100, BioRad) treated fetal baovin
15sxm0ung (4TRC i it mimmutes) prbwashed dountimescds AIBe| $ample buffer 0.5
pheno

MEBTOGLbIS Ié%pfé’r REn G ToebEBh o G e R .05 %
br@@}ﬁ?téeﬂﬁf E{uef s gﬁged Eﬁ@ﬁ?{ lp(l’% Qfare%ﬂded G4t K 3hinHitedAHd then

ysSi s: nbrane fractions,
subfeeled te SDE-RAGHL es were pr epar ed by scr ap| ng cells
into PBS containin proti

| cupbidimenpargpii THEBs AR Hell PeR\R PEBECTRS PFESTARd (250

oS A s T SR cCTROPAS ) i

nErlﬁd’au%Q pﬂnt%&% Wwalhad B EHeERIMd with 08 BIBIR LBl mBResdt room
e rnatant containing the soluble cytosol protein

tefapertire o ikt nenspéaific dinding. akoritmocytab eultaras vses frgpsinized
d 2 PBS t 1% T

bt\;l\gl%' S&L%}ﬁiegﬂgyg%g @ngn‘ramﬁw eg C al F ﬁ% Were L ! 's‘ﬁg&nded and

k?#tcr#)ggtgg fl &%6 359(1 %”tl’fescﬁﬁedA‘leg Qﬂﬁlﬁlﬁ%&djﬁm hddr @t 37 °C.

NOHRBERA @élls %fg ?érﬂ&védh thTW@nﬁ ange frimzed iteite FithtRBS and the

concentrations were neasured usi nﬂ a nodified Lowery
remaining cells were extracted in 1 M NaOH. Cell count was determmed by protein

concentrations using a modified Lowery assay (Bio-Rad DC Protein Assay Kit).
Results were calculated by percentage relative to untreated controls.
Immunofluorescence: Primary keratinocytes were plated on laminin 5 coated
glass slides. Two days old keratinocytes were infected with PKC adenovirus for one
hour, washed twice with PBS and maintained in culture in low Ca** MEM. Twenty
four hours post infection; cells were fixed in 4 % paraformaldehyde for 30 minutes

followed by permeabilization with 0.2 % Triton for 5 minutes. For analysis, control
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assay (Bio-Rad DC Protein Assay Kit). Western bl ot
anal ysis of cellular protein fractions was carried out
waod@enzbed (6). Preparation of cell |ysat esPEDAL2004/000640
i mmunopreci pitation: Culture dishes containing
keratinocytes were washed wth Ca2+/ My2+-free PBS.

Cells were nmechanically detached in RILPA buffer @g rg\ld,
andTPK§ infeted frprainagytepsperaimagdoyith PB g iAcabateg o aty"C
. 9% J& Lt one Xk 9 > % . incubati
Wltée%@§c%‘?3@?&%%?%?ﬁ gl?ﬁl A t‘S:cl,dolrf’k a/iOIBSon‘ 1% |rP (?tséaé gt eéﬁ%"“ o,
slid¥osgbatabal twibé Bort DV fifdes WithrBS et éptibaipd WGthniibtihylated

aprotinin; 0.1 mM PMSF;, 1 ni M DIT; 200 nmM .
seconddrp\anH aeblit antibady/ ter 2P epiputesi Wyshedwiss @ BB S epd dngphated

.centrifuged dn_a mcrocentrdfu | . e :
iSO BE I 15,5 PLRGELL ol AL RN SpEeBlebices
wekd RO A Dt @t irfdéh X-D00 RS @Eihite ahiiod followeed! byss dtrainutes

was precleared by mxing 300 ng of cell |lysate with 25
fixatiomin Rretitaeoln ThdsIRtes veero Secubp S tveithCanty 0.6 8, antifl antihedies

Ve GRS B3 HSAPo Ui HEAT B PR i o A8y,
resggeghggjé 1588 thiflted WishE@hwik? iFBE 854 irR06at&D with StkepAidin-

se was added to the supernatant along wth .
FIB@efor fA0cmjraitgsc| Enldwimg tvonvesimsan BBS.i Hislgs etere gneunted with

S A 090 i, AL
' B ' { Bfb-
exang‘fe?'rl]aglf%gﬁcg]?m&gébﬁ@&alsiﬁﬁgﬂgE}Tﬁ&rog&pg’:ﬁm%Z@ Bb-104d, UK).

s washed W RI PA buffer. The
s us palemboirusramsageisn The neconfbinpatadeno tiBusO@Otogs yeresaopgtructed

sy 650 80 AU eab g Rt 1 TSR e

I . .04h. - - . t | ’ o . O/ o ' th 1 R )
eoAE0 i PR OBAESCARE e Tl it v
THeahl@dt EONASvaE duttfiesn SRID ¢xpeessoubjectot eithtExoBOSEA@ated into

ablLaEtent assayec, Tventy, Cour el Bt el St Sav resui
- - - P . 7 . ) )
aclgglg{] '8}; tt}%;gén%% IQ]Z‘P 'edgm\?grégft% ‘g% é %H%OQEF 1r(])§ uoi;f gtgeaéfévghtbgﬂﬂooﬂﬁ. 1::1t10n

actividpA for 30 minutes at roomtenperature to block
nonspeci fic binding. Kerati nocl:e/é,es cul tures_wer

t r y plapsdeecdion of keragingpxtes with P, F?K?ﬁ'élig‘f"ﬁﬁdﬂ%?‘ﬁ%\%‘i fgdium
. d i
w%si%@i%g%;g%% %ggllu 8&?% %u[tﬁt%'gs@%dfﬁ ot Rl k! NedYdupernatant

e coated wells I ncubated for
cohtdigivp FRC Fécdifbindanaidhevients dal bise heure Theomwldrestwae then

wells were rinsed twice with PBS and %he rerH%i ni n

washef winereithe MEM @nd do-ted. 1 T4 Rerpipogianfecio,FR IS g ransforred

o AT LSRR 24 B, oA e

. . 86
and insulin-treated or IGF1-treated cultures were used for proliferation assays, = Rb

uptake, or extracted and fractionated into cytosol and membrane fractions for
immunoprecipitation, immunofluorescence and Western blotting as described.

| PKC activity: Specific PKC activity was determined in freshly prepared
immunoprecipitates from keratinocyte cultures following appropriate treatments. '
These lysates were prepared in RIPA buffer without NaF. Activity was measured with

the use of the SignaTECT Protein Kinase C Assay System (Promega, Madison, WI,
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Results were cal cul ated by percentage relative to
untreated controls. |nmunofl uorescence: Primary
weeno@Etoonoeyt es were plated on | am nin 5 coat edPQiraAE®04/000640
slides. Two days old keratinocytes were infected with
PKC adenovirus for one hou washed twi ce with PBS and
mai ntained in culture in |ow Ca MEM Twenty four hours
US@@ aecqrding & rdber@a@%qutgreg\’é dpstyuctiens. | FKGagseu osubstrate was used

I r 30 mnutes foll owed by
asﬁgﬁgn%g%ﬁq}lg}g‘{gixgﬁd{%gth 0.2 % Triton for 5 m hutes. For

analCyBi proliferatiom arCelPKeblifefatioh ewak anedsuredcyy e Hidryeidine
_rinsed with PBS and incubated overnightz at 4 0 :Qlith ,
incprporatieon; iBokft @sll (phaet a Cellei mere prised avithn[ H] ng 41 pd/ml)

i : . . , J

ovdihighl o ST Ao, S R ShBIRSRIAR I s % A

wa$ ag¢dddiaty eRtwell f?B0tmintdsbohe dolitioAOn 48 letioesd amdiséiBdwere
twice in PBS and_incubated with Strepavidin-FITC for

solpbiligechin £gs Tirigm XnkllOy sThe lgbelad paymidimerinepyporgteddato cells was
cmfr{té&j 5 &ﬁ-ﬁﬁn&w ?fe??m\%ré Qidéc%’titﬂra{i&i)g L?ﬁ’ce]ro.o for 5
mnutes on 1ce 10l owe y+ mnues?lxatlonln
et ek’ Fibep Sdcrivie WReS/K Nuigl adtivitt aanddterafinat by the
anti b4 antibodi es overni ght gellowed by i ncubatjon +
megpurpmpnts Of Ayabatretensitive ypaky ofnt Rb pxtwhelg peblsdy I mi of K -free

espect.i vel 1 Nt es86was ' in. P
PoSRRBEbLY v B3 DL B R Pt SRR A 1
mifr@ed BYWiaBSirdtioR JFRES @fedivin, RBR: vilitider ok avdr® vinbarapidii four

gl ycerol buffer containing 1 % of p-phenyl enedi am ne

tin{eSiig sl MUK -frer BBS end eolebidimediod] By TtmeX-160aihe nglls from

confocal ipmaging mcroscopy (MCL1024, Bio-Rad, UK). .
thorgigh 57¢ addeddn g mLE ik R SIR| \ﬁ%lnts%a%?ﬁo\ym@)‘mted ina

3 i o) | i
e A e R
Neé_ e atpchckyits uhs detetthined by fsubthactioy sif tiee cpas iaceremdsted lve the
ATP binding site with al anine. The nut ant, CqEI\IA was cutt
presernn oRbOex M ediebdin fimt be witele delsmoinedia the gbsenge of the
inﬂiﬂitt the pAxCAl w cosm d cassette to construct the Ax
vector. The dom nant negative activity of the genes

was melremnaiiekbdsdyssape Bbrifghthdstaaflardized PKC isozymes were
aut ophosphoryl ati on activity. Transduction

of
kindly supplisdy be i th Prembeisg NG giHds U-Shand Pt yrMarcello G.
[ ' ' .cult
R R B e SPHL POSEY, Mooy
wdr€ GRRRkRANh %ﬂ)gﬂ‘ OV bf UShen fL%is%@ff&OHr 2, Theort3t 100,650 pg/ml
were then washed twce wwth MEM and re-fed. Ten hours
apffiin and éaipeptin,CE ggnpemtdtinan sindd PAISF,01 seuBDIAe 200 pM
| ow Ca2+-contai ning MEM for 24 hours. Keratinocytes |
Nefy\sPg, dOrmMbNaBna 1i BBF). nLysatest veete ancubaiel at #°6afosd0 minutes,

cultures were used for proliferation assays, Rb
and spun at 16,000 x g for 30 minutes at 4 °C. Supernatants were transferred to a

fresh tube. Immunoprecipitation of cell lysates was carried out overnight at 4 °C with
Spg/sample anti-06/GoH3 (PharMingen) and 30 pl/sample of protein A/G-Plus |
agarose slurry (Santa Cruz). Beads were washed once with RIPA buffer and twice
with 50 mM Tris/HCI pH 7.5. 35 ul of reaction buffer (1 mM CaClp, 20 mM MgClp,
50 mM Tris-HCl pH 7.5) was added to each assay. To each assay, 5.5 pl/assay of a
suspension of phospholipid vesicles containing either DMSO or 10 mM TPA was
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upt ake, or extracted and fractionated into cytosol and
menbrane fractions for i nmunoprecipitation,

wommasrofd7aor escence and Western bl otting as deBCTirbmd4/000640
PKC activity: Specific PKC activity was determned in
freshly prepared i munoprecipitates fromkeratinocyte

ol 5P s it e e S KC o
T Crtejfléﬁohyw S il ? gg e ‘ﬁ%tlla ﬁl%%faggf £ 0fM I)ﬁgﬁkﬂ@?ﬂéggssay [y-

ern offega,
AW%@&Q%&' did atlfbv\teﬁ% 'EB&EH&%%M@Enﬁuﬂe@ gt speti ame-beads
P Ca pseudosubstrate was used as the substrate in
wérbaeben shshididetsvice3 wihl RIPy dlhfféer aO;ul(lnam@btotem loading dye (3 x
proliferation was neasured by |

Laemadh poratRdnwanhadsed gad thejaginkes W@@ |bP§e<g£q1é Hifuesdn a water

ba¥ﬂ tﬂb aetn%_ﬂo&nf&é %eﬁx&@d (7} SHe. Igﬂ‘b)g, cﬁ/z\?/g %It | t% 1‘%{1&%&%18 %ntg nProtran

m&nBﬁaf[éEA (Bchlacleed &nt Sclestih wall Viewalided mbyut estora'ﬂi’cgraphy
sol ution was renoved and cells were solubilized %

Phpsphasylation eibhistpres amgdhphaspharppien phBKChitbstsee RERHLS ‘ﬁ?fs used

in a 3Hw ndow of a Tricarb liquid
as CSHT@ t@%&i‘g{}nter Na /K punp activity: Na /K punp

activity was determned by the Qf - 1 neasurenents of
ouabai n-sensitive uptake of Rb by whole cells in 1 ni
of K-free PBS containing 2 MM RbCl and 2.5 nC of Rb.
Rb uptake was term nated after 15 m nutes by
aspiration of the nedium after which the cells were
rinsed rapidly four tines in cold 4 0OC K+ -free PBS
and solubilized in 1 % Triton X-100. The cells from
the dish were added to 3 M H20 in a scintillation
vial. Sanples were counted in a 3 Hw ndow of a
Tricarb liquid scintillation counter. Rb-uptake
specifically related to Na /K punp activity was
determ ned by subtraction of the cpm accunul ated in
the presence of 10-4 M ouabain fromthe uptake

determ ned in the absence of the inhibitor. PKC

i mmunoMvhase assay: Purified and standardi zed PKC

I sozynmes were kindly supplied by Dr. P. Blunberg (NC,
NIH, U S.) and Dr. Marcello G Kazanietz (University
of Pennsyl vani a, School of Medicine). Primry

kerati nocytes were harvested in 500m 1 % Triton Lysis
Buffer (1 % Triton-X 100, 10 ng/m
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aprotinin and | eupeptin, 2 ng/m pepstatin, 1 nM PMSF

1 nM EDTA3 200 mM Na2V04, 10 mM NaF in 1 x PBS).
wayps@Etiez7aer e i ncubated at 4 0C for 30 m nut esPCamE2004/000640

spun at 16,000 x g for 30 mnutes at 4 OC.

Super nat ants were transferrégd to a fresh tube.

| mmunopreci pitation of cel "l

sates was carried out
overni ght at 4 OCEWEMM@MWS-H.G/G)FB

(Phar M ngen) and 30 m Mﬁg)j protein A/ G Pl us

agarose slurry (Santa uz). Beads were washed once

WEffbetivk Dieiberpiressicanaf REC isofovinistutBRing\tetomBiridaY agdnovirbs

35 m of reaction buffer (1nM Cad 2, 20 nM Myd 2, 50

mM TrisH O pH 7.5) was a4@H#to each assay. To each

aSS@Y, 111 Qi / | [ -Aho F Pk G

Voo e R R PR oy e
was @chibeedsiith moré AgatNer ofithidcuitusddidrdaindicyte poputation expfressing

specific PKC i sog{hma. The reaction was initiated b

thearpgpmbinant profeits s dyre respmtinat i3 -galagiosidase /adereyjrus guiegtip did

AT rs and.al |l o to contipue, for. .10 m.nutes
nob gy ST VIapHILY SEATL BT Lo TR bt e D ik TRk s wes
sultbihb®or 391 /18RS PEOERle |88k RTuskiCaq 8 conkBEMIbétion in
5 % SDS) was added and the sanples were boiled for 5
following espdirimentsaaThe efimidncy PE oicombinanePK Csasignp virusgeopgtructs to
. SDS-PAGE on a 8.5 %gel,.transferred onto Prot.ran
m(ﬁ@&@f%ﬁ&@@é?ﬁﬁoei e aetspledappperdy i mogaeaFFf GGy cutores
weR kil O NARBY by WQsRh Botigd {oMglfe 1N081HRRASOABHing a 1 hour
phosphoryl ation of PKC substtate peptide were used as
infeotidrr witls rdcombité@t BK.C adietgvifXRERIUVENT AUraRESIII TS B ANFpaEific
Ef fecti ve Over-expressi o PKC i soforns, utilizin
P’%‘écﬁﬁﬁ’_ﬁh SHPresR oV 985 & e By o il Ahig s the endogenous
expﬁgﬁ&plé'\"@l@tof l?ﬁ@%{ﬁe@ﬁfc‘lﬁbf@ﬁﬁ@ ROGRDIhAH Dréefdl @RId be detected in
nfection rate s achieved wth nmore then 90 % of the
infeofet Ukepatinoeytat ¢ulimesst es padyl @t b dmvex fobegingginféntion and peak
recqnbi nant protein, The reconbi nant  b-gal act asi dgse
CXREREHY MG S DIGCRY B BRE- o0 R FROPoSia 1oy Soangd Dmgpehout

th@@t'lﬁr@é&i’&dﬁu nglg(;rupt%ﬁ@%}gz. b- gal act osi dase expressi on

was sustal ne up t wo weeks of culture and was
used as a control infection in follow ng experinents.

The efficiency of reconpj C adenovi rus

constructs to induce prnmwleg ressi on and be

act i valghg. PLARPGEY YR isDRYRS akEEahRADY PR CHEAVMGS Was
exam ned.rAﬁseen g;/ l\“?@terﬁ bl otti ng)y,i n Figure 1, 24
hourRechmbirani mpgoteing dibdre PEKIG d¢dfamsnir¢spondsdo mpicediyt to PKC

sclfutiny 145 PE [ FRE A Bxirisalr bh WGBS PDREY rylacgton of

rER a§18|6dpr8{%ﬂl\éetottﬁg n?e?rﬁﬁ&?enﬁy&ion, with a lesser effect on PKCn and &

isoforms, similarly to results obtained with the endogenous isoforms and as expected

from their cofactor requirements.

EXAMPLE 3
Over-expressed PKC isoforms are active in their native form
As early as 18 hours following infection, PKC kinase assays revealed that
immunoprecipitates of distinct PKC isoforms were enzymatically active without

further need of stimulation by PK.C activators (Figure 3).
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expression |evels of the specific isoforns.

Reconbi nant protein could be detected in infected
ween@toonoeyt e cultures as early as 6 hours f ol POWINZY04/000640

i nfection and peak expression was obtained by 24

hours. Protein expression wgs sustained throughout the

culture period (up to f ys). EXAMPLE 2
Over - expr essedPKC i sof o%@?@"“g‘zt i vat edby PKC
OFSL AP SN Bysmpwm iﬂ{(@hﬁ& DRludks difvn PilorpRslb@ctichanges

responded typically to PKC activators. As seen in
Figure 2, treatnent imiprimdyyfesttarocytest i nduced

j f . PK d.d i .
ERPIEBE HBoPk G ReRlyins BafRi eBbRYF BRiskOLh Ps AL EPftosical
cBdogk iR ptihatPkérggndchtes prgafdmd WVrikfet b Pﬁﬂﬂﬁ@ﬁl@ﬁ&@keratinocyte

i soforme and as expected fromtheir cofactor )
culges amhfrepkctoEdadinfectdealls peospnted senibidal moophelesy tipisal to

b LA B R AR B et
all PREGPEE Ff@s@siﬁé RerafhoFtedishhwtd RiSEpotation @’Eafﬂ’g%g Bpical to PKC

enzymatically active wi'thout further need o
astivatioh dbéloding yelPongatian andthe fppegence &)neBxomeblike projections.
er - expr.essi opqf ci ficPKC i sofortns. j.nd S .
HRveD P cpitoPang! Bt P cRethgEs i Spitirastsyishe FIFr ot prratnoeste
t ’ i t [ ;
S A
flsaeddl mogphoRsry( Fingusritrad), . PRIDH ndppeired aprdomdensedailaes of cells,

keratinocyte cultures and b-gal actosi dase infected
peesentingpmesphelagical chenerigristissoeiphesiabgells pislideipting at peompt rate

Cfle ATl BESRIp L bnRRAS! GP bUE el G4 & cellcel
aS3(RIatiBNR " §8HSNEbuke FSdvARS IESS BTOMRA, BBIPAH R Cdngated and

changes typical to PKC activation including cell
estepdehwithmearonak like propestions c #hist wasefotlowad blyigredual cell loss off

rojections. wever, .each one.of the PKC i sof or had .
¢ Chifirs (e PISROGPTEL BTOFOIREYELY i R R PP R Gure eriod.
. : . f i catio )

TErasEst EXCq THREORL! ApblRE dschuied Keaineyte ghusters
wioch wasd attdehéhloapgie & dit adtucodidbraddvart gragdsaldf losebdveral days
fpr esent i ng, nor phol ogi cal characteristics of basal
eldowiggpnisflidter ati ng at pronpt rate (Figure 4). Two of
the isoforns appeared to effect cell matrix as well as
cell-cell associations. 18-48 hours follow ng PKCd

i nfection, cells appear eBXdiPiEtied and

Distinet localization of over-expressed PKC isoforms in infected primary

keratinocytes

The distinct morphological changes were associated with distinct cellular
localization as characterized by immunofiuorescence analysis. In proliferating
keratinocytes, PKCa, PKCS and PKC( were expressed in the cytoplasm as well as in
the plasma membrane. Similarly to endogenous protein expression, PKCn isoform
was localized to the keratinocytes’ perinuclear region (Figure 5). A dynamic change
in - distribution was associated with PKCS and PKC(, where succeeding cell
detachment PKC isoform expression was predominantly localized to the cell

membrane (Figure 5).
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extended with neuronal |ike projections. This was

foll owed by gradual cell loss off the culture dish
woehbashonoeur red progressively in the course of PCIEL2004/000640

cul ture period. Over-expressing PKCz keratinocytes

appeared as rounded keratiq?cyte clusters, which were

attached | oosely to the [ture dish and were

gradual ly | ost several ﬁ%gﬂflﬁﬁow ng i nfection.

EXAMPLE 5 Dpstizng &?y ' : - essed PKC

i soforms | rll% ‘l%wd %‘é({ne%ep [ rré? ;);ésgiéflgf i%@{/stogémls'he

di stinct norphol ogi cakpatmagabreselte associ ated with

di stinct_ cellular localjzatiaon as characterized by. .
S T 2#’1?@. dsofopmsp te)| jegrlaie: iprfeIns Which are

chBERHELROGHhE Pasa%g@%g KEaf ;ﬁ'@ﬂfeﬁdﬁge bl [SeSX N SaRfitkd. As

I'n the cytoplas 'l as ‘In the plasma nmenbrane.
doSinntdgalatigntef @6k getagrits iPpoat eifnthe xarigssients, tallKE place during
isoformwas | ocalized tg the keratinocytes'
kepinpeie | EHErepEgion thiisgiite o) theavaapsnPECoisafigesity regulate
exaﬁggi(r)rll lf’tthg N 6fASin %?189 ' I?tu%% \Aﬁt r}ugﬁ% 9 &%aﬁ?@o&’limd to the
ere succeedi'ng ¢ det' achRn PRt of

he8NMdsRRHSbABs bothe Dol 0ifien ¥t hises8 2lAsZRMH beQedd® thelihmunoblot
menbrane (Figure 5). EXAMPLE 6 Regul ati on of a6b4

presepted 9ui Igurey6, Rty PE&ISoants PK§eispivems avere eblgl tosdopimeregulate

bility of specific PKCisofqgrnms to. regul ate, proteins
“Q%én CRPIEPECbh & IS éooﬁ68ﬁe1f}5%%’5’| Sgh‘é‘%t 9%8 Sofft (¢pgtrol

Ui ot . _

koPfBbbE St U SRRme Eb: PRSI ARMs (99l 30e not reduced.

Intcaktrdtg dohsistentii lolveigetpRéssion MIPKIGY thofdral reailiedtih Qitreabdta634
ability of the various PKC isofornms to regul ate

lesl pwe s thoee fold atioere senidolienprsgyiom (Figureiont Syer-expmsision of £KCn
.speci f.i cal | ocalized t.o the hem desnbsones of the .

dl@ £§5F¥5F§y%$ﬁymgot%§ seéggeé%?r}-Agea%rﬁ pRaragterstion apgssociated with

cohTAMAGR! & cdhls &5 %Fgf&?rgia of129H Whifh fANwY Ky P REuRIEER of the

Isofornms were able own regul ate abb4 expression,
a6pd pogar insludideo deh&rde i it thgr prolifeddilon tate,| @€ lkrdtin synthesis,
control keratinocytes. At the sane tinme, a3 or bl

ceflnlpe getaphraens i tless| efastaghment do hesenas gregebranencomponents. No
eH R KB AP el o B SRR PP Bt o Pec

I NCr ease

iséfolfks, alrBiseinemdtd ekpresires 5 KGnndFK Q4Ir@hibh are characteristic of the
Over - expression of PKCh did not effect a6b4 ér_ot ein
bagad reléfsrasing keejiapatescndriak end K40, which pee chgmekerigiicel the carly

ste\%eg gf spinous differentiation. In addition, when proliferation rate was analyzed by
3H-thyrnidine incorporation there was no correlation between the loss of 634

expression and proliferation potential.

EXAMPLE 7
Over-expressed PKC1 and PKCS induce keratinocytes proliferation in vitro
Over-expression of PKCn and PKCS significantly induced keratinocyte
proliferation five and two fold above control levels respectively (Figure 7). PKCC and
PKCa did not affect cell proliferation.
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commtnent of cells to differentiation and which
follow the down regul ati on of the a6b4 protein

wonaedswd7aryg decrease in the proliferation rate, POBML2004/000640
keratin synthesis, cellular detachnment and | oss of
attachnent to basement menbgane conponents. No changes
in keratin expression were observed by over-expression
of the different PKC i JEXOMHLE &his incl uded

exp S| I [ r IS4 LgroOf
e A At R i
whi The aidBesidtahasiettidssdfi BKOb dndel eaet-yxméamgskahtinocytes was
spinous differentiation hi_addition, when i }
stugied) i Inegozenasison 4 conigel keretinpoxies By changer ifyadhgtipg potential to
0 ] . A . |
o S RRE e s AEL BB Rl E i oy SrBRLIERRL Folgen, wes

obW@Etﬂn@/@éseﬁ&!@?.eW&%ﬁ@%%@-é@ﬁwﬁﬁg PKC3 and PKC(
' keratlnocytes?roll eration in vitro Over-expression of
isofcats, doss Pioell sioghact ivatinthey culivdeslith Kap aasperaigd avith gradual

roliferation fi.ve and two .fol d. abo control |evels
keR St Fhgriment i e TRl EilRokE. e pot ot ect
cell proliferation. EXAMPLE 8 Over-expressedPKC Sand z

i nduce keratinocytes detachnent in vitro The adhesion
properties of PKCd and EXdMEILEQpressi ng kerati nocytes

studied. In conpari,son tq cantrol keratino
PR Serorms GuametpEromg eher an et desrerl Rugiignh 9 oBBs
proteins including | am nijgegriham nin 5, fibronectin
and col | agen, was observed fdata not presented).
HoweMse nb B4 rexprdistien oy @sseatigdr fos she dormiatign aofothprkEmidesmosomal

i soforns, | oss of cell con t with the cylture dish,K .
adpgoiepRlF Rt iBe agforiRtigR aﬁ%@f ﬁ%%f@gﬁ&?@yflén &F éﬁﬁg‘meﬂt with

r.,omthe culturg dish. {Ei ) 9
oo B bAoA PG prosns

imnQERHLEREIAN AfalRbPAof NLEDS | RsodtichObditle X Biee StfdngiBesnfosomal
essential for the formation of the hen desnmosonal
coaphexss.otscoamplire Kigurd 8, inswopadsinte ehtrgbbfecieshkeratinocytes, up

TR N T ST AT
6)! E}Q"‘Léﬁgckag&f GVitE nﬁl]cr%g?édy?ﬂté%r%orﬁw a@Eﬁoﬁﬂ ghé Ofen{titdtosomal
t he hem exes. 8

esnobsonal conp As seeh in Figure 8, In

coBfPIBRE] SWllstovetefireding PKEgtf4sh k@uedd meosibtien ofip6p4 integrin
with the hemidesmosomal complexes, although less than observed in over-expressing
PKCo cells. As expected, the significant down regulation of a6p4 integrin in PKCS
and PKC( over-expressing keratinocytes was found to be associated with decreased
integration of a6B4 with the cells’ hemidesmosomal complexes (Figure 8). These
results suggest that o634 integrin plays an important role in cell-matrix association
and keratinocytes anchoring to the underlying basement membrane. Furthermore,
PKCS and ¢ mediated a6B4 down regulation, initiate keratinocyte cell detachment in
a pathway distinct from the keratinocyte differentiation processes. Finally, in order to
link PKC mediated o6p4 down regulation, decrease hemidesmosomal o634
integration and specific morphological changes to keratinocyte detachment, the

changes in the amount of attached and detached cells over-expressing the different
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regul ati on of a6b4 integrin expression in

over - expressi ng PKCa keratinocytes (Figure 6) is
wazssmoatred with increased integration of a6b4PCo/1L1084/000640

hem desnosomal conpl exes. Cells over-expressi ng PKCh

al so i nduced associ ati on of_,a6b4 integrin with the

hem desnosommal . conpl exes, a6I4t hough | ess than gbserved
PR 1&%‘@?‘15@"&“@3@? ﬁgﬁ?ﬂ&c%?r@éw‘%r@ fallowshe bt EtgUTe _ﬁeaﬁacﬁed cells
with gl D4 LAGYS BobR R BE A C MIGUEY iR s can
beas&elgicbs@ded)iboth PRCSead K COiRpeat tcinlosd inalhé. \th thrallBE the

cel | s' hem desnosonal conpl exes (Figure 8). These |
logseaiicells 4y gultwe Vamrcomelptedi witk ghe ringreespsinapellsnPeortingnin the

role in [l -matrix sQcl at i on ker.ati Apcyt es
ovefiins Py TRE,thads Gl Bau PRGs Ferbi ¥ Sportant for
cofti#b 1t SrerhH@E@chridfedtepibsdciaBd wvahatle 30 sEpMof QUUbidkiAflation

initiate keratinocyte cell detachment in a pathway
andimjgiation. from t he keratinocyte differentiation

processes. Finally, in order to |link PKC nedi ated a6b4

down regul ati on, decrease hem desnosormal a6b4

i ntegration and speci f iExAmpp/pol@gi cal changes to
ker ati nocyte detachnment, the changes in the anmount of

BKCudiffatentivdlydegulatedeeretindcytegyelifesuipnongl diffetengation under
di fferent PKC i sof or ns, dur,i n.g#eggg culture period were

fol | owed. In Figure BWsilg %&f1s were counted in

cul tAY 88arBAsHRNG iﬂ%i@&l‘@ 7S chIfd dvWe efslﬁ% Pﬂ@ﬂqgé)ﬁ)ﬁh proliferate
i nfection.” As can be clearly observed,” both PKCd and
at RiiCacdelmtated drateg | fivel Gs sevan Vintes cabova q@atral luminfedtbd dells,sand

of, cells.in culture was correlated with the_ increase
copFsEaY BighPto JiR epratipoc e SUBRP YRR HETI P hehEES 1oforms.
e b ndic . iy
AR o P3O a2 L TR it o
the keraginatytey @s defermizled betirbfidatingt thatabncamoehtratignain the.medium.

VPLE 1Q PKCh differentially regulate keratinocyte
m%ﬁﬁi’f@pgt BB MPHER RS Pader JAVfdle ICOBWB?%EIOC% mM)

AL AR 8 EHE 85 v o
préléfeshiap adclg (F?%L@ flioye vad&ethese thimEGomh PIECH ORter-Rkpression

. uninfected cells, and consistently higher then
induoed widnarasticeinenghselin dsratineeyte piolidgstiony(Fogure A 1 PKdowever, when

el R ety e inlef LR e e Q122 St s ¥ 0P mv
oVERERILARAY L8 SPRENIRAE " GlubY hﬁr@ﬁfélrfifdnn But NGrthd2 Stimulated

concentrations in the nmedium hi proliferating
kekatinatyte diffdragiatian.n TabseadsultsdeggdspihaCadet-eg presedt RIGCH dmduces
(0.05 m\V) endogenous, PKCh was |ocaljzed to the | .
prg]éﬁerqtggacg)éy ip nggﬁlogcaﬂﬁjpéqlifpyt1gg cellg but does not interfere with

cellular differentiation. Divergence in regulation of PKCn expression was also seen

in vivo. PKCn expression in actively proliferating skin as well as neuronal cells of the
embryo was identified while in the mature adult brain no PKCn was observed and in

the epidermis PKCr was localized to the granular layer in skin.
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proliferating cells (Figure 10). Under these

condi ti ons, PKCh over-expression induced a dranmatic
woners@azs2i n kerati nocyte proliferation (Fi gur eC1a).2004/000640

However, when keratinocytes were differentiated by

el evating the Ca2+ concentrations to 0.12 nmV

over - expressi on of PKCh _did not induce proliferation

but further stimulat ed%]‘gf’f*ﬁo@yt e differentiation.

t - j:

S Gl e AR T R A I
cel |'s but does not i eeltwlhenerphdlbgycel | ul ar
differentiation. Divergence in regulation of PK )
expri@sirthar GeEobarale theggsulishwhich suppres nesitive seiedar PRCn in

ctdvel I f: ' ' : eH.o C .
oS of pRfiral B 8 YR ol Iy M stin AR MRl L Ripase
indekigé HoméhaRKhdpanbs adns GilwelK @f Gohdinich &efindBrzed by BiS@hing the

was | ocal ized to the granul ar |ayer in skin. EXAVPLE 11

effppteaf]infeatiorDinaxdliferasingand ififerentiating kpeatinp¢yies |As seen in Figure

| at es. PKC | [ ' | hol T
124 Gl intseign o Wt e B B DN e eRE Rt & vbh the
pro1®Rtatibd St UiffedeRfiatiN Rated DA Predi@dd Sn ProlPerking Heft:indBytes

or differentiation in keratinocytes, the effec%s of a
DXPKE&se indweed i kegatthonyta adiffeneiation ewsll emodrhmatic Riti@hge in cell

copstruct were_analyzed by studyin he_ effecgt . of , .
morphelegy felyding flattoning ef' thﬁgceﬁﬁﬁ% o ?,fﬁlé‘??pi lzﬁualﬁ@ﬂes similarly to

il L DOE - ‘ ]
(o e B Elansp o3BG holl Mle O BycEoP URRRA D (Figures 124
B)botHurtheenqeplthdserdiangss arte didotmientiitht slout offaofe kerafisocyte
predicted, in proliferating_ keratinocytes DNPK ) )
prolufgtation (Rigpee | ﬁ@@@ﬁéradmtwemémqoatqf SERtpLign aﬁlagﬁfaﬁ feluding
nge.L;: I nh Lpcl udi ' f -
ko8 Il 30; IR gk WA e AR Syl Govels
pregehted oh agintAkkiahange SFigatedBALBY AM thb s&a timenuodeditiation of
differentiation (Figures 12AB). Furthernore, these e
the rhiferestistione progesei aveexaression Mt DOMKGn did rnati shsegate Ca

. proliferation (ELqure and r tic,i ion of
infpcit b EfBRiARnn THi e stRthitng R crd TPRGh P e used
fod OdiffeRhtiglly NegNshidd 1REGMbEte WoG erMRINE a8l eN@fcBShtiafon under
simlar |evels presented i'n normal skin in vivo
phiyFiotngicag setBugsB) . At the sane tine, upon initiation of
the differentiation program over-expression of DNPKCh
did not abrogate Ca + induced differentiation. These
resul ts suggest that PKOagaeg NPKCh can be used for
differentially regulating keratinocyte proliferation
and differentiati on uhtgre ptpesinedngyi cal settings.

EXA'\ﬁLo%dérzto test the ability of PKCr to differentially regulate cell proliferation

and differentiation in vivo, the ability of PKCr to induce healing of full incisional
wounds created on the back of nude mice was assessed. The ability of the
keratinocytes to express the exogenous recombinant protein was verified by utilizing a
control B-gal adenovirus. As can be seen in Figure 14, two weeks after infection, f3-
gal expression is maintained in vifro Keratinocytes as well as in vivo skin.
Interestingly, when the wound healing process was examined in mice after local
infection with control, PKCa and PKCr| adenovirus constructs, only PKCn induced

the formation of granulation tissue as early as four days following topical infection.
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In viv experinments In order to test the ability of

PKCh to differentially regulate cell proliferation and
wdizbds@morrei ation in vivo, the ability of PKCh POTInmoo@0640

healing of full incisional wounds created on the back

of nude mce was assessed. ;fhe ability of the

Thi R gkt B erihd g@%ﬁil?ﬁl oEFREC EEAbS GRTEA JiRts. At the
sarﬁ%j ﬁﬁ%vlhrééﬁtroﬁﬁl(fﬁgcg“?nﬁg{%ﬁ skihs F&&M@ﬁ%e&% rfu‘f%o%%gv?e was not

ter 1 nfection expr ession Is Intained in

noti¢ddr andker dbsune 6§/ the Svadad Weds lobegved(Pigute 18K i Therefore, PKCn can
Interestingly, when the wound heali n}gﬁﬁpr ocess_was
be sensidered as A primesy sgndidatq wcrgsulahng proliswatign #ndcdHeseptiation of

n Lucts, only PKCh induced
Sk]tnrl%ﬁgﬂ%%%ln% on f%&%ﬂ?é%l pﬁg%i% I'ssue as early as four
days followi ng topical infection.This included al so
the organi zed formation of nuscle, fat and dernma
Iayers At the sane ti BEAMPLERZ 0l and PKCa i nfect ed

Jéﬁ ?f;csa?? cg% ﬁ‘ﬂ%\}@%&ﬁ%ﬁ mé‘lﬁﬁggznmﬁgﬂ?&r%gﬂr&i%cytes
Thel’l&f'@ PK.C H&%rrﬁ@fbxpﬁbswdnﬁi demeders feurr tomaffict keratinocyte
candidate in regulating proliferation and

prelifefatipenP Keni and IEC& k ilm order th &ryiand udentidy thsf em)@gmus factors,
LE 13,1 I
W g SRR ARG dRPPRCI NG, B AERFy . ne’ability of

se@élagkdmy FR%ord WRhitK Care S RAGH AT 0 € FRﬁﬁﬁ(@ el&rétiho@%’gb npr\(&ﬁ&ﬁ‘atlon
found to affect keratinocyte proliferation:

ln@mﬁdg BGF oK G&y insulin, AP Ginand Wit iofagtivate smmﬁfgléIﬁSu@forms ina
i.c .PKC i orns

whi ch t t f
o BRI BRRS SHAS TeGr L | N IOy £t PR & atpepgressed
in GO TRCAARAMTLEPKRS Rol e SBoPhRATYh BRAAGAAREESH (o

proliferation 1ncluding: EG, KG-, insulln,
mdribiand (ﬁraa’admsy deceffgec of thes@Ktowihofacorson meatrgtshwahon of the

depen was assessed. PKC isoforns a, d,
Vaaﬁ@s g@we‘é@@oc {6301 I MmO LT BTl ApiRgsh in
Fiﬁ%@f 13! 38 ¢ ?ﬁ as %Oﬁﬁxﬁft&dfo%%h&g Sehin ﬁ&ﬁﬁﬁé‘ﬂ? ?sgd ei}‘gicélﬂz induced

nbrane ctions, the e ts of these g

trdnglotaifon ONPKIS fromndk agtipladm of tHeh@embrane Usacklas. Membrane
isofornms fromcytosol to the nenbrane were exam ned.

expeessiorof PK G yas enaiaingd faaevgrabbows foliaiag insyhin simudption.

t | f 1y
In B oo TG PROTPE ey nppgsed s elative
leVi 'mréipfesﬁﬁﬁ Gh IRyt ogﬁﬂﬁ Mo X FN(? 1P RrRith HK&H: WBAificantly

mai nt a d for sever hours follow ng~insulin
afftiehHIGCd annslbentionnhd dsdalizdtichl ¥e dhaed uﬁ’ldﬁdﬂmtmneﬁ shoother
in.the nmenbrane and increased its relative |eye

Ple dradammsowas peentfelleying stimsiation detang ef ¢ b i Fos e of chuding
1AL Signi fi cantly

EXAMPLE 14
Insulin specifically induces activation of PKC&in proliferating keratinocytes
In order to determine whether the translocation of PKCS is sufficient for
activation, kinase activity of PKC immunoprecipitates from the cytoplasm and
membrane fractions of insulin and IGF1 treated keratinocytes was measured. As

shown in Figure 16, insulin but not IGF1 increased activity of PKCS in the membrane
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affected PKCd transl ocation and |ocalization. No
change in distribution of the other PKC isoforns was
weears/hnl7k owi ng stinmul ati on by any of the growPOT/1L2004/000640
factors including I GFl and insulin. EXAVPLE 14 Insulin
specifically induces activ%gionof PKCd in
proliferating keratinocytes'In order to det?rm' ne

fragiien. e elewation RIKGaRctHH wis pheerveil dn herqyiaplaspt fragiion. The
__activation.. Ki. tiyi f PKC i i pi

ingfiia R B ahPRHRs Sier ot PROS 1 ne AR R ERG Y or
¢ whbtsGRkd e R &ﬁlﬁﬁtés%ﬁwﬁ%l ﬁé%éhnr@ﬁﬁﬂmﬂh ABogellRWthese

in Figure 16, insulin but not I ncreased activity
resnifts Rig@dstisalettinee stimmdiatiorefyriasitlindiut ndlolGH 1enfR GhadtivakCa

activity was observed in the cytoplasmfraction. The

i nsulin-induced activation was specific for PKCd and

no activation of PKCs g P]EEOfS z was observed for up

to 30 minutes follow ng rnsul’in stinmulation.

Al t dgedinaind KGIEEkaveasudddithe wfifgersin keabtieadyieeproliferation

stinulation by insulin but not |G-l _of PKCd . )

act il grdep i [ fherspesifie aptivatigR of PEED sighBenspecific insulin

A NGBl 3SR ABRA e BB LR M
IGFil ordré iee@minpé biyf stadyiins their rabilitd tic adiute keganoaytgptolivastion as
in keratinocytes the mtogenic effects of b tp insuljn
meggered ) thygiding meermmsdiasy  AushAwy T Rigure 3PA ?@? ipglin and

j i t. i at i . .
OFAMAGIE! PRIE PR GERL O BeBat oo, i
indutsivh i dehienell LEGTD™'S hhdnodt &4l febperiidklpne Aneadhposmenteationn the

a dose dependent manner with maximal -7 -8 inductiaqgn

maimplestigulation by 16%d wes meater $isacthat /@y jnsulip. daferpstingly, at all

concent rati,on, th X| St j : .
cof b AR el g Brenf L 8 oy Sy Bffts wore
addRReEFigat | OB, WWhese b&uhs hopsmnesat Wakelirgirsiates keratinocyte
together, the mtogenic effects were additive (Figure
profyfeyationtheagh e distinctspagiyeast indapandenisefl IGF | éxticed keratinocyte
kefatinocyte proliferation through a distinct pathway
Pf?ﬁ%&%&ﬁdem of 1 GFl induced keratinocyte
proliferation. EXAMPLE 16 The associ ati on between
i nsulin-induced PKCd activation and insulin-induced
kerati nocyt eproliferat iR AMPLdT Her to directly study

tﬁfe a%ggc?gtiio% })e%eegzettnvs\ﬁﬁt?-ii; uségclz’ k’%dén a%%lgaetgonpalgz%j insulin-induced
keratinocyte proliferation

In order to directly study the association between insulin-induced PKC?
activation and insulin-induced keratinocyte proliferation, recombinant PKC
adenovirus constructs were used to over-express both wild type PKCS (WTPKCS) as
well as a kinase-inactive dominant negative mutant of PXC, which abrogates the
endogenous PKCS activity (DNPKCS). The effects of over-expression of WTPKCS
and DNPKCS on insulin-induced keratinocyte proliferation were examined. Both
constructs, as well as a PKCo, construct, were efficiently expressed in keraftinocytes
(Figure 18A). Furthermore, infection with PKCS and PKCa induced isoform-specific
PKC activity several fold above control levels (Figure 18B). As expected, over-
expression of DNPKCS did not induce PKC activity. As can be seen in Figure 19A,
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activation and insulin-induced keratinocyte

proliferation, reconbi nant PKC adenovirus constructs
wornws/03se to over-express both wild type PKCAdPCWIEHECH)00640

as well as a kinase-inactive dom nant negative nutant

of PKC, which abrogates thegendogenous PKCd activity

. P . Th effe ver - expressi on of
%}é@%ﬁ ! AE dInTADSTrclerh ecaﬁwr A TGRRIEsSI OF i ‘X}ﬁﬁ% Wlt(ﬁout
inWBinSraXAGt niﬁgreas%ﬁttfg&qﬁﬂﬂﬁat Sratib? to \é‘%J Lo@Riafel gP ﬁgﬁﬁcal levels,

construct, were ef C|ent Xpress P kerdati nocytes

twioFiogihiree mbverﬁmﬁeh&ﬂrﬂvﬂe 011 crfueottar@audaﬁtmlecﬁn Moreover,
PKCa i nduced i sof ormspecific PKC activity several
addifion ebévseliedateedls alwady @vemmwémgs@ﬂ éhiharet gguse any
ver PKCd di d. not i K I 'ty
tlonglx Pr{) gesagée glpn tI )ﬁmgN ngo’}’ﬁfft‘f’ﬁ 5 u# cré:> s&l %?};rm%(l ¢’ uptake

511ﬁﬂ§ﬂyaﬁ§$(ﬁﬁ healieetbs c8lls MIgh cenpwe%%xﬁfésﬁﬁg WIAKEDS and PKCo
wi thout insulin treatnment, increased thym dine

(Figwo 1 §8). aThedirea 1a1zxpivunerrtwf HCa demsuluaindhwbpmhfd:c&Wn was

three fold over untreated cells, or
fuftﬁ%frgrawew wrpwtmﬁcmﬂ%% rAS 8RR F&%lrf‘oi% nRAgHl thympigline

QEessln W PK
oG B SO AR B R D b
sighifi4 ?ebeé?YtHh&' it 1Hpﬁcﬁ¥i%fe%'tédﬂ &arsl Y OvBr-8@kdsion of DNPKCS
non-infected cells and in cells over-expressi ng WIPKCd

compdetPlGdingipatgdiissuligApducth @raifertion but didvesteaitecb 1GPkagluced

Qi l'i,n i nduced lif tiar f
PR R B RP EL R TR o PE DB BRNE B e
oftibiyiTiafinde i ncorporation in cells over-expressing the

dom nant negative PKCd was slightly, but

significantly, lower than that in non-infected cells.
Over - expressi on of DNP ely elimnated

i nsulin-induced proli f%mz% did not affect |GHl

- ' nducg ?eo@" iy Jf@flﬁtﬁ Rivalibh BPNE insillinCm el }dzﬁn@dc fects

insulin and | GFl was reduced to that of I GHl a one.
EXANHLEE spetiffpc bf iIRKNEY aofivaiié@dtoadid ustlimmddintéch athway was
i nsul i n-medi ated pat hway The s eC| f| CI ty of PKCd

ar@bflﬁd/d?ty grvestigating thﬁs@fchﬁ aed drgs the mitogenic

ff&et
B e S A RO fcflﬁ %c%ﬁé;t%é’(ﬂgand PDGF.
g ‘h Faskon, HRChHSicABiesdiGFlor TIOPKCSGolecl @ghnsted the

As seen in Figure 20, the over-expression of
pr@lﬂmes@feetst nndmeyl Wl insilrabet didheotgrloth fh@satof\aey of the other

S S ISR R LUt S8 not Bhok LSS of,
mg?ﬁgerdl ;?él?%?&?%% %g(rl] gfd df(ggﬁtg?ﬂ lgj ggt&lude%i#élif@r Egg u ‘iﬁg proliferation
infuaddi Byestatulation Wit PGB|antld{GF iveas increased (Figure 21). These data
indicate that PKCS activation by insulin, mediates proliferation of keratinocytes
through a pathway involving PKCS and that this pathway is upstream of EGF and
KGF signaling, two major growth factors known to regulate keratinocyte proliferation.
Overall, insulin was found to be a specific regulator of PKCS activity, which could be

a specific candidate in regulating keratinocyte proliferation induced by insulin, EGF

and KGF.
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i nduced by stinulation with EGF and KG- was i ncreased
(Figure 21). These data indicate that PKCd activation
woyoiseul7zn, medi ates proliferation of kerati nBCYTER04/000640
t hrough a pat hway i nvolving PKCd and that this pathway
is upstream of EGF and KG- gignaling, two major growh
factors known to regul ate Kératinocyte proliferation.
overall, insulin was f&MHMPEENS o speci fic regul ator
ol S B PR o Ukl il e BURRREN s TG S PaTs
insulin, EGF and K@Ears¥dplrddul hbtitaadnl i n i nduced PKCd
activity and keratinocyte proliferation is nediat 8(% brY
STATHheriplnefFIES in insrlin signoling was futher ghasacisrizsf@gdithund to
. insulin _si ing. f.urt her [ 3
i 19 B st el R el FRBRRE LS TATS, M Figure
23R hahes, RYatabévids, PRCS®EHN shdwitoddpesifiddly asSodiate FetySTATS.
keratinocytes, PKCd was shown to specifically
Follosng aselini stinmuBmian3 PR liowetingtddneed iim temi phfsahorglates and
PKCd is activated d in turn phosphoryl and, .
acH¥RIPY, a%géTéTAl%gurFFi dre %{Qf‘?ov r @g{;’gf‘tﬁ/g&gﬁg@gt F‘%@Vltﬁ‘K&é' a

ph?% %%c\é);k%%cal? Yohibi PP FoRRER) Hﬂx}t & actiditdnl & eli(ds QﬁllElleEIr trdhslocation

activalton as well "as nuclear translocation

of 8T BTAT Furthethione rasoeen imBigaeeDs,i ovekdxgrasgo? 9f STAT3 induces a
_overexpression of STAT3 induces a_simlar )

sipay prodFerstiomasabat ighcadrbr ansulimynd by averpxarsgsigy of PKCS and

over.expr, ion..of PKCd and abrogati.on.of P | AL
oG GR LT R OO HGNY BF oyeRumeRat Ohe ganynt e G Ko han
a3 M eds SHE bl B TATY 1P Indadé karaltAodyie YERifieai . t Reyllethese
proliferation. Overall these results suggest that
resulsubuggestn thaPKxhlinl ayd PK OB eplan a relesir typnscoptipnal activation
activati, En associ at eg W th keratinoycte proliferation.
aspoeAdipf WithdelppyCiHeropfes iy ¢ essential to the wound
heal i ng process in vivo The inmportance of PKC isoforns
in the wound healing process in vivo was established
utilizing isoformspeciBEX4M®ME 1 mce. As seen in

Fi gures 22A- en full, thickness nds were,created

on°t HERGR Gl Bl evspieal 1o phecno i FArg@m ORI B

KO oidih Bisahcdd LR d Gk waung v;

nea TRGTEREEELLE Bl RO 1R Ehed AEIMEBOBRITE vivo was
estiblished aliziddisfatat apdcifit 2KiCeaull haice.even séan inhEigures 22A-B,

absence of di abetjc background, specific PKC isoforns

when fidl hicknesy woendst Weregoentefl pedhe hepkoeloRiESe, PRCSKPikCa null

mice (knock-out, KO) and their wild type littermates, delayed wound healing was

observed in PKCS8 and PKC( but not PKCo null mice. This data indicates that even
in the absence of diabetic background, specific PKC isoforms are essential for the

wound healing process in skin.

EXAMPLE 20
Single vs. multiple applications of insulin for wound healing in vivo
Wounds were effected on the back of 8-10 week old C57BL mice by incision
and were treated as follows: (i) insulin 0.1 uM applied daily for 7 days; (ii) insulin
1uM applied daily for 7 days (iii) insulin 10 uM applied daily for 7 days; (iv) insulin
1uM applied once 4 days after wounding; and (v) vehicle (PBS) control applied daily
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EXAMPLE 20 Single vs. nmultiple applications of insulin
for wound healing in vivo Wunds were effected on the
woaals/0fo78- 10 week ol d C57BL mnice by incision aQUILp£000640
treated as follows: (i) insulin 0.1 nmM applied daily
for 7 days; (ii) insulin | oM applied dally for 7 days

for b ALIAAESP Pt %E@éévigé%?%iféer@w&ﬁn AN gt g wound
are%\%)we\fg B &kred PBR) ]sge(ﬂn r@f gv?ep P61 £da @il NhRht bf qll?ﬁ(lﬁn 1pM

mce were sacritice en da s after woundi ng an

cofidegiratic¥pemas \A@nfﬁbaﬁﬂlﬁaﬁ)rmfﬁctmaﬁuﬂi edily Azatsiears ofiinsulin at a
Figure 26, a daily treatnment of insulin at 1pmM

IO\E@r(@énthétqr Snhighes @9 gwl)r ﬁmmtrastlono rrprsipgly; the tieaent of a
s AR D PR RBhHehira P el RS P tatihint effetive

thdn R4 TRAIm&H &f %bml eepwﬂo |d'aﬁflt appicafonks Netliaguliat atl teMsame
concentration was substanti nore effective than

condetratigat nent of seven repeat dally appllcatlons of

i nsyl.i n he sanme concentratipn.,Since,.the.ob
ot B obyE TRl Yere ol Pt & B R WESE MR o
cof}bétf}) sdbds the a6RET 864drY oRIREFBuAd nd S RImEH QS UF fecBhstructed
t he "'wound and the formati on of reconstructed

epilermlisr 'ﬁilerefoﬂ'méﬁ effeete of insulif freepiderpfal amboiﬂrmnl dpsure of wounds
. epi der and .der sure of sue
tisE G AL ST B Ao e CRE T LG ounds vias

deferRfs o fstéﬂﬁ%%o%ﬁs s&ebRYy RHife Q(e?é’urﬂlﬁ' éﬁ‘lti%dy\ql{fld Babco-
sections with Keratin 14 antibody (K14, Babco-

Cc@wmnﬁmhnﬁndh@ﬁnUSAO)Whlwghlvghchh |f<gma[t1gh pébasaheells at the

f t of | t th
Wi B e DB Lo iR Se ErBiA parsTiog 1 1 oAt g sides
thé’"@é’[ﬂqs %bﬁilﬁsoet HedRA T 8 sﬁ%\l’é ﬁell&eo‘tfégﬁl%ﬂ \@fer eﬂh%’ttgrhﬂ:%s@ope at

field observed under a Iight mcroscope at x
x16gmghifeatioon. As seen in Figure 27, all |nsul in

treatments ef fectjvel ted d
ol ok 390 & ﬁagrdﬁefﬁ i e rduiis SR HOVEY P gl and
deﬁn&l%l#aéﬁr&r ? t8ft R&ith Rh@yn Jiﬁ”ﬁ%&e CRNGI i {yot?ena}fﬂgnt of

si gni |cant ectlve than a daily’ trea
ingulisitat il m\/ﬂtorﬁeﬂtt’dmon ®\Fas lsigndfi canthy miote effdcting thah aaldidy treaiment of
a Ssi n%I e application of insulin at | mM concentration

inmisl & DN WM consertrasionac iy gdditiom s shigleeppdisatiapeiapsulin

PPt VBNt Rl HRe b GAF of seven repeat daily

ap%H@a‘ifoﬁBbf Alkglid ehd HRlARAHEHHat6AT | cacy of insulin on
wound healing in vivo as deterni ned by norphol ogi cal

as viddriceathesd stdisogéarhyl substraiine threstherBhenticeeffitacy of insulin on
Wsur /pg?dcﬁn%g lzry vzsvl?)og\é tdlgtaeg’mgl% rymrr?olrp ologlgalogs anﬁ as l’Hgt%glogcal
parameters. The results surprisingly show that determining the optimal number and/or

frequency of applications of insulin is a critical step for treating wounds properly.
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frequency of applications of insulinis a critical
step for treating wounds properly. EXAMPLE 21 Conbi ni ng
wonsostooro7and pl at el et - deri vedgrowt h fact or ( PDEET®RE)004/000640
for wound healing in vivo Wunds were effected on the
back of 8-10 week ol d C57BL7 m ce by incision and were
treated 4 days after woundi g as follows: (i) vehicle
(PBS) control; (ii) in&XAMPLEM (iii) PDGF-BB | Qriv

& Syst
BB I Lo T P A
were sacrificed and thﬁedlxngaj,ﬁdvo/\ounds wer e
A LA o P o G i
2 t
anll et Bl dyd BRGLIBMGE bl AE (' PR1L TBBE) cpnirl; (i
inglliasyid (3P PHLH-BBN @Omﬂsﬁl&DeSys@@ﬂé r flinneaplisp USKE); naabl (iv)

cl osure (10-20% i ncrease over control). However, the
ingulio i nt PBGH-BBul OpavL. aﬁhreptdazs a’ser exsatsrans 6l pase MegsarHficed

anagﬁqstgr%}n% g‘gg.{ &g& (g %%ﬁld %ang?ﬁﬁlageﬁ closure
su&}*ﬂ% &ég&%gdqnﬁkgiﬂ Iel”@tabgggrbl nat| on of insulin and

DGF- BB af f ect vvound healing in a synergistic manner.
The Aesaghtis Higure B8ra irenfincait with kighgranenini el PRGF-BB alone was

SRR P s AT BT BT, L8 OL5 v od
dérﬁﬁf @1%@%'(?0120?@{&5%56 BlerRHRES. HSWMRE Fihé 2rdefi&it ifMfsulin

i nsul'in and PKCa inhibitor for wound healing in vivo
anfdoRIDGE-Bi cembined cesatied in substabtiaky mgh@-qpmdmekclome (ca 80%

XD eI PH e SREHaL Fosiueeiey BHEr of gy T FruEe ghowyha
cderﬁHéﬂdﬂ éﬁ%&ﬁl arfdUsRy H&}FrBB Bbrbot Lok dund hem 19 §aienastiMnbiher.

a PKCa in I'tor Ca pseudosubstrate

They réssitto | fadtisat; md‘mhuebuhe qimemna]Saﬁ cOnbang msuhmsmth 03@17 egrowth

days after wounding all mc vver sacr)ficed

factosnpepnsEIAaE fastos SH%@%/E@E TGFB R Gidior Fft?éfmeaﬂc treatment of

(él%cgermal cl osure, dermal closure, and spati al
érentiation of epidermal cells. Wund cl osure was

determ ned by neasuring the open wound area. Dernal

cl osure of wounds was considered positive if at both

wound sides the dernis BoMPIEe2ppserved in a single

PR 2 AT AT SRR e o

det ewsuiéswbe afeatealdﬁgthmam@of 8-10 week old C57BL mice by incision
and were treated daily for 7 days with either vehicle (PBS) control or with 0.67 uM
insulin (HO/01; Humulin, Eli Lilly, USA) combined with a PKCa inhibitor (HO/02;
PKCo, pseudosubstrate myristolated, Calibiochem, San Diego, CA, USA). Seven
days after wounding all mice were sacrificed and treated wounds were analyzed for
wound closure, epidermal closure, dermal closure, and spatial differentiation of
epidermal cells. Wound closure was determined by measuring the open wound area.
Dermal closure of wounds was considered positive if at both wound sides the dermis
could be observed in a single field observed under a light microscope at x100

magnification. Epidermal closure of wounds was determined by staining wound

sections with K14 antibody which highlighted the formation of basal cells at the
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sections with Kl 4 anti body which highlighted the

formation of basal cells at thewound gap. Spati al
wdaizbdsaoanei ati on of epidermal cells was det er nPQeAL1994/000640

stai ning wound sections with K antibody which

hi ghl i ghted newl y forned e?'éder mal cells. As

illustrated. | n.Fi gures 28- t he, combi ne ligatian, .
woynd; gy | ptigh ﬁlgqr%tmlyn a}foenlqirémpkeﬂgbwm %ﬁ%@%ﬂ@ﬁ%}@%ﬁmmg
R B SR b S

31) ,Asiilfussptat i ml Fijjutdse 284301 titei combihied pipdBeatmn oflihwilin and

Figure, 32). As can be seen _in Figure 33, the
(BB vh fheo PK i AT D2 bty Fomees wound. closure

i nhi bi [ d i.der I
(Pl 33015y ety ISRAET RO SoRRAR BRou€ | FRUEE 31). and
spaifal tdoff&Oation of Bpideanst delbP@igurt 30). f Aecante seh dmFiglire 33, the

epidermal cells fromca. 15 to 50% as conpared with

trqabraen; et iinsubin EXO1 spmbinedgeith PR&loyinhilites EI0/DR dngreased mepunds

show that a.thera ti-cotr.eat nment. of ' LI o
cr R OHF RS pRad e Soea trReet OREE B0t 39 b Bo%
an@Pirdesadl ssatiab Wifforektpitioh| of kpidbingal et fréth ca. 15 to 50%, as

differentiation of epidermal cells, and subsequently
commarrd widlathe yghickexampplEresgeatiyelyi ni ng i nsulin and PKCa

inhibitor .circ nt adverse side effec PRY
| na i e S A5 Al S of WA Y tnsuto
cpftfifedO i 4 PRIEE KnBibAoCe BV~ Brdotbd @Ri_%lbﬁﬁ‘al a16sufE " @ermal
treated daily for 7 days with either vehicle (PBS)
closum¢, Ispdtiab differenbiationdd épadamniahcelsiuand| subseqEertlyl wound heakbag.
or a mxture of 1 mMinsulin conmbined with a 1 nM PKCa
pseudosubstrate (Calibi ochem San D ego, CA, USA).
Seven days after woundiggpiprppse were sacrificed and
treated wounds were histologically anal yzed for
GurabiningriatilincainbPECot §nhdbitdr loércepivabaradiversé Riadleffects caused by
angi ogenesi s, inflanmatij.on, epidermal cells and the
renodel i ng pr ocesses 3K REN AR ap. As can be seen
i n Tw%hﬁdﬁlwa%'e@fé’ctea 3% thé %ﬁéld F 210 Yk ORT CBMBL GRS 8¢ irkbision
substantial increase in the incidence of abnornal
amingemgeewsi dailynfarHe dmpuwith axither, velscle (RB&) ednimelt or with 1 pM

ot G Lok PSR R
PRBLSSTBRE PR SEF TI-RIICITIGR)S St o

wolindifie aldthies weed sacrificed ahd $iehtedd Wamds orebd histhlogitdllyPit@lyzed
i nhi bitor no angi ogenesi s was observed in the treated .
fopopretifesativg. qapeily pf the epidermis (PCNA), angiogenesis, inflammation,

epidermal cells and the remodeling processes at the wound gap.

As can be seen in Table 1 below, the insulin-only treatment caused a
substantial increase in the incidence of abnormal angiogenesis in the wound area, as
compared with the buffer control (60% and 25%, respectively). Since the wound
healing process involves rapidly proliferating epidermal cells, such increased
angiogenesis may also increase the risk of initiating cancerous development. On the
other hand, when insulin was combined with PKCa inhibitor no angiogenesis was

observed in the treated wound area.
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The effect of insulin only and insulin conmbined with

PKCa i nhibitor on the severity ofangi ogenesis at the
woawstozn7ea Treatnment Proliferative capacity oPCT/IL2004/000640

angi ogenesi s the epiderms (layers of basal cells,

PCNA ) PBS Control 5 high abpormal (PBS treated) 7

normal n=4 8 normal 6 nornml average 6.5 Insulin only

8 high abnormal n=5 8 normt pleg! normal 5 hi gh abnor mal

5 Theplfesholorslin ereaad énsiliy qonthingdwith BEECL énhibitorpan the

i nhi bi tor 6 neevenk¥y ef<Bigdogenesinht thenwad|aré nor nal

averlage Ueaneptn addiPtolifsrativet dagncityngull i n- onkngiogemesdst nent

resul ted in incre¢atheebidentil ot 9fon, hyper pl asi a of

epi dermal cells |delbaspb@lsPENL) entli ation of the

Spi nous BI a%er 1of epidermal cells and increased

scarl i A& of [t he advel se sideleffe

resul t ¥8%Pt he i nsul i ngonly treat nent mz obser Ved
when| t he BKC i nhi|bi t or was conbi ned with AOH?'%W in
EXAMPLE 24 PKCa i|nhi bi fgr.Jeduces iwounds | nf1 anmatilon

Lat e and severe infianmatory TesSponse T wounds may

Suppf esgsiiRenpr ogess of g high abnormal
n=5 8 normal
6 normal
5 high abnormal
5 high abnormal
average 6.4
Insulin + PKCx 6 normal
inhibitor 6 normal
n=3 4 normal
2 normal
3 normal
average 4.2

In addition, the insulin-only treatment resulted in increased inflammation,
hyperplasia of epidermal cells, delayed differentiation of the épinous layer of
epidermal cells and increased scarrin. None of the adverse side effects which resulted
from the insulin-only treatment were observed when the PKCa inhibitor was

combined with insulin

EXAMPLE 24
PECq inhibitor reduces wounds inflammation

Late and severe inflammatory response in wounds may suppress the process of
healing, thus preventing such inflammation from development may promote the
wound healing process. Accordingly, the effect of PKCa inhibitor and insulin on
wound inflammation was tested in the following experiment.

Wounds were effected on the back of C57BL mice by incision and were
treated daily for 7 days with: (i) PBS, control; (ii) 1 uM of a PKCa inhibitor
(pseudosubstrate myristolated; Calibidchem, USA); (iii) 1 pM insulin (Eli Lilly,
USA); or a mixture of 1 yM PKCa inhibitor and 1 pM insulin. Seven days after
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heal i ng, thus preventing such inflanmation from

devel opnent may pronote the wound heal i ng process.
waeowsrodiatgl y, the effect of PKC inhibitor and PasmlLiond/000640

on wound inflammati on was tested in the foll ow ng

experinment. Wunds were eftﬁcted on the back of C57BL

m ce by _incision and were treated daily for 7

[ C d
wapnging il ) mpgsSwers sagrificed (and) the faopisf WOWMSa Weth %E?S%‘rd for

: r LSt " oY : .

B e R I S e e R s

obsdrlédinethe woutd el afesinindrMed RS ThBIE 12 Hov ellotiay s
afterwounding all mice were sacrificed and the treated
wounds wer e observed for %Q%Iannation under a
m croscope. The resul ting?4fdfdences of severe
i nf | anmats bserved—Tnthey | are—sunpari zed
in Tabl e*l’IIInE‘;aItl[{1 gt fol |l ows. Tagﬂltﬁ ﬁk‘éa -Bléget%jgm(%)nc dence
of severeps@Ehi@MMALTON 1N e (79 PBS Controf| 60.0
PKCai nhi[lpigc@innflord | NSUT T N Hhg § PRCai nhi bi tor +
i nsul i n [5k,Eh Theé results showg g hat adm ni stering the
PKC i nhiflpkiceinhb@orwanads causeglpa substantial (3B.3 %
decrease of severe wound i nfTanmati on incidence, as
conpgred to contro | nsulin al

: had .n

ant | 1P U O8T (hak pFBEES Eifel e&ﬁi%i@@?ﬁ?feﬁtwuﬂds caused a
sub QA (915 )| 8&P&sE 68 WvieR: hfﬂﬁ’ﬂ&ﬂffﬁnﬁﬁbﬁﬁ)nQnﬁggﬁce, as compared
I nhi bi tor can be used in therapy to control severe
toi qotrahmdhsubin adbnevhed de. anfhnfldemeatyr effeet! vodgrathiet gxpefimental

PKC i nhibitor to reduce inflammation, coupled with its
copdifiQns-¢ y to pronote epidermal closure, dermal closure

and {pat k&hﬁ@' tddi GESRbS §b@i%ib%f &1 BBLiscath iRerbHP® ddhtrol

Exanpl e 22 herel nabove), makes it a potentially st
seedrt doflarumatibee od peainide.  difendenfiarstraied rdpduig| o fBK CEXANBILET to

5 The comhi ned effects of nodul ati ng expressio
regiitg/BFAREROR.1GPuBled SHHCI PapapiEig BOREI e b Flogyre, dermal

cl&kd ed"‘sg)qtiﬁdd'fh&jeﬁ 'ﬁfo:nrbq bt % eRY gs'ék& ﬁg%n%]#;\@ 28 %lé#eﬁlageve),

accelerating wound closure 1n vitr S an
males hicdisotentially most effective therapeutic agent for wound healing,.

EXAMPLE 25
The combined effects of modulating expression and/or activity of specific PKC
isoforms in dermal cells and administering various agenis to the cells on
accelerating wound closure in vitro

Materials and Methods:

Reagents: Factor D (Adipsin) Human, CalbioChem, California USA,;
Recombinant TNFa Mouse, R&D Systems, Minneapolis USA; GW 9662, Cayman
chemical, USA,; Protein Kinase Co Pseudosubstrate Inhibitor, CalbioChem, California
USA; Protein Kinase C{ Pseudosubstrate Inhibitor, CalbioChem, California USA;
Protein Kinase Cr Pseudosubstrate Inhibitor, CalbioChem, California USA; PDGF-
BB, Cytolab, Israel; IL-6, Cytolab, Israel; KGF/FGF-7, Cytolab, Israel; IGF-1,
Cytolab, Israel; TGFB2, Cytolab, Israel; Epidermal Growth Factor (EGF), Mouse,
Chemicon international, California USA; PKCdelta RACK, AnaSpec, California
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Reagents: Factor D (Adi psin) Human, Cal bi oChem

California USA, Reconbi nant TNF Muse, R&D Syst ens,
wokas@apoki s USA;, GW 9662, Cayman chem cal , USRACT/IL2004/000640

Protein Kinase C Pseudosubstrate Inhibitor,

Cal bi oChem California USA; _Protein Kinase Cz

Pseudosubstrate | nhibitor, 7,éal bi oChem California USA
U esiglitpgona SeloeeClmse ferbifompin VSt e Admongsting MBL, Massachusetts

(o) L{ar nia USA; PDGFBB, Cytol ab, |srael;
Usfgliiagd 8@% o: g%’,aﬂ:“sr ég%rgelKGF/ FGF-7, Cytol ab, Israel;

| GF-Ih, vifeg bl closiigeelssay:KehBnodydsohmb fiblobtaasl (dermal cells)
Epi dermal G.ow h Factor (EG), Muse, Chem con .
werprcltvrgd i fon dive deys iin Setii dishesats prcak) thenranoretitigiph Sprss-over

Liforpi aUSA. Rosi.glitazo | bi o m l [
st WELREBRER i i W S0 LGRS B, 1R ol B Bt were
infeeRaXAfLidehoviliEVéonstraétd @hpablt ¥ff Ab@uIM@NEkfERFI #d/or activity
assa Keratinocytes and fibroblasts (dermal cells)

oprp@i%é PKiCuisetbrinsr Agopedingly.swildrtypst (W T)ngﬁle@epgvim constructs

g S SRR B 1S B BE - a0 e
cofi§itlots WRES ukét @6 tifBibW §PRcifdEPREK UShE QugtifedCédlsCapbligther

of nodul at i n% hiéfgr ession and/or activity of specific
proKided with onae! thedieBewinggiggntsvinswint (P VM), piponectin (1 pg per
.adenpvi.r C S Were.use i vat e,. LE
OB P S s PR D IEH s er
diélﬁn‘FNFbtgﬁé }g‘?ﬁﬁ, P&EP, 1RigliBRbM, ISREP&hititoss, PRES RALK (107 M)
culture cg I's"were further provided wth one of the
arklal PG pgewripeutissiatel inBibiting peptidx{10’ M)MTheadiutingeeoimd dldsure
%per di sh), adipsin (2 /m), IL-6 (1 ngy (PerNFag;sh), )
le aisre (hpte%nﬁfg |24d11831|1~9u’rs Wing Fgatpisnt psiag yndex c¢ fonging
/ el SRC i nhi bitors, PKCd RACK
ﬁﬁ%%clo%%?g) g&@gg{&%ﬁ@ggﬁ Strate inhibiting peptide
(107R&dylts:The resul ting wound cl osure | evels were
determ ned 24-48 hours follow ng_treatnent usjng index
val uble stseti Aigombaaiion (rRementaridiroplasty (vyoefa% ﬁfﬁﬁ'grﬁéﬂ vitro are
S 2 eﬁ)il% Tﬁﬁg_y#é-é:an Igg-begeﬁo%.t "%la@; &l?sr@foazathbtqgl{ﬁbition of PKCa
FEALIENT STON 11 broblasts wound closure in vitro are

exXPHEEHh | 288/ 1aBtiViaP1re SbrdBtabts a0 Bst&dtrally Febvied Mieundegoduks when
show that inhibition of PKCa expressi on and/ or

comehined with jadminibirafisinaest adipsirber impwlinatol e gebhoramd gesyee index
| osu when ,conmbi ned. wi t b, admi ni stration, of adi psin
vipRE IR 5 E-REnY (MR SpSlb ey Rl e SaeBRL gy the
inh{bifdo DK C& THRGIHM ’Fivh imn’%mdof@mgﬁmmﬁmaifmca, activation
accel erated by the inhibition of PKCa conbined with
ofl RIBCH driactivadion PAGEY, iri thhicElis fityobladts PK@md deture/mtleomaloés of 9,

PKCd, or activatjon PKCz_in the cells fibroblasts
9,(%%7(3 rgqug%y:e ;iFIfl@Jég-(s }ﬂaﬁf-ggshwddg}on, wound closure was promoted by

inhibition of PKC( in fibroblasts combined with administration of KFG to the cells
(wound closure index values of 7; Figure 36). Further in addition, wound closure was
accelerated by the inhibition of PKCP in fibroblasts combined with administration of
insulin, IL-6, KGF or GW9662 (wound closure index values of 8, 7, 9 and 8,
respectively; Figures 38 A-E).
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9, 9 and 7, respectively; Figures 34A-E). In addition,

wound cl osure was pronoted by inhibition of PKCz in
woitsabtEast s conbi ned with admi nistration of KPGIAD20041€00640

cell's (wound cl osure index values of 7; Figure 36).

Further in addition, vvound7gl osure was accel erated by

the inhibition of PKCb in f) brobl asts conmbined wth

admi ni stration of insulirf®fe%6, KG or G662 (wound

cl oste effecnvfi@saimeat ce@ginafonBon e cl@uerrnflfiBoblast dpw

Fi glires 38A- E) Chaisll ¢ 2dipsthe lefufieqt ILest | tTIGEEL pediCF
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i nhi bitors PKCa 2 3 inhibition PKCbh 3 3 8 2
inhibition PKC z 2 2 1 1 yphizpition scale of closure
Wass Bhe bRt FlrQind Yortbinafkibhs bk HT PR Lof FibroBlkisa) vifkawbiuzd3a
The efff ect of| hdipakdmnt Resylibrdrat| @660 $R@inkibigsur e

of fi brolpkasts| in vitro woursdsl Jontzol |PKCh PKCh PKCe

bl €2b

-3
TTaA

act i viatidhiioh nhi bi ti on facti vati on
PKCB 3 3 8 2
inhibition '
PKC( 2 2 1 1
inhibition

Lscale of closure was 0 (no closure) to 10 (complete closure)

Table 3a
The effect of treatment combinations on the closure of fibroblasts in vitro wounds’
Control | PKCn PKCn PKCe
activation | inhibition | activation
PKC 4 5 9 3
inhibition

!scale of closure was 0 (no closure) to 10 (complete closure)

Table 3b

The effect of treatment combinations on the closure of fibroblasts in vitro wounds’
PKCe PKCS PKCE PKCE
inhibition | activation | activation | inhibition
PKCa 9 9 7 1
inhibition

U'scale of closure was 0 (no closure) to 10 (complete closure)

The effects of combination treatments on keratinocytes wound closure in vitro
are summarized in Tables 4a-b and 5a-b below. The results show that inhibition of
expression and/or activity of PKCa in keratinocytes substantially promoted wound
closure when combined with administering to the cells KGF, IL-6, TNFOL or PKC3
RACK peptide (wound closure index values of 6, 8, 10 and 8 respectively; Figures
\35A-C and G). Wound closure was also enhanced by the inhibition of PKCa in
keratinocytes combined with the stimulation of PKCrn, PKCe or PKCC in the cells
(wound closure index values of 10, 9 and 6, respectively; Figures 35A, D-F and H).

In addition, wound closure was promoted by the inhibition of PKC( in keratinocytes
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PKC a inhibition scale of closure was 0 (no cl osure)

to 10 (conplete closure) Table 3b The effect of
wonrestoBr1e conbi nati ons on the cl osure of fi br 8bTaK1084/000640

in vitro woundsl PKCe PKCd PKCz PKCz i nhibition

activation activation inhibition PKC ag9971

inhibition scale of closure was 0 (no cl osure

1
combingd) Wit edmyaisirationreg 1btG eENEo o @cgmeﬁtéq it® ﬂi%let ells ?wound
SR TB SRR IRITASLEPI D T o,

wERHAV1btRé wah Bideldrated b fthe¥idhRHdh OT FAICH adtivitgtandior ¥xplession
PKCa in keratinocytes substantially pronoted wound

inckesstinosyieh ewn&mﬂdl wath wttVIatlagi rﬁm&tmtuvntglg BKtCFﬁe @ejnhipiting

PKCd. &d%e le&‘iﬁ\ﬁgz 9/‘1“ sure

[L- 6, TNFa
PI%(QEF i ggeljsor Gy gmimsiegign A6t eindex of
ungucs 95 ULe) was al so enhanced by the
ﬁéhtlon@cw%% Qu Ezratl nocytes combined with the
stlrrul ation of PKCh PKCe or PKCz in the cells (wound
cl osure index val ues of 1Dwble®4and 6, respectively;

Fi gUhegfedBAreacht camblinidfions dnthadasisnejofperati n nds’'
was pranot ed HyConted | K [0F46] [GHNRyf | £§iGin |j ddiponectin
ker at i nodytlasgomi? n =MLMdM| tNBtilon ofD1] - §,
TNFa or| &8Cporecfin|té t|he cel 1% (wdund cl ogure i\ndex
val ues |dfhitdiiong and 7 __respectivelly: Figures 37A-D).
Furt her| iRKCaddi t¥n, MoyntiDc| dRirp vhas jacceN@rated by
t he profetviaem |of PKCd activity angd/or el in
ker at i roé’%cés cor‘?bi ned w th act9i vat NRg |PKCe,’
acti vatl inhilbiting 2 in it ha r\o||c or
by admi ni ﬁlea‘lf FIBWCdYaS N ) F’o‘ot(‘}?@p]ﬁtglslf’%“ez und
closure i NJeR P8 g and 8, respectively; Figures
39 A-E). Tables4a The effeggy gf treatment conbinations
ON the. BLOSHEEnl wmranpmi Gl E R o
ContTot RG gl tho TONFIR Jipppgect T THgd Th ND
ND ND ND ND N% almﬁlb@orﬁ ﬂ@cﬁ %se‘uﬁlﬁibma&e' Qfdeudosubstrate
+ Insulin

Insulin ND ND 9 9 ND

PKC o 2 0 8 "ND ND

inhibition

PKC3s ND ND ND ND ND

activation

PKC( 2 0 0 ND ND

inhibition

"'scale of closure was 0 (no closure) to 10 (complete closure)

ND = not determined.

Table 5a
The effect of treatment combinations on the closure of keratinocytes in vitro wounds'
Control | PKCn PKCn PKCe
activation | inhibition | activation
PKCa 3 10 5 9
inhibition
PKCS8 3 ND ND 7
activation

Uscale of closure was 0 (no closure) to 10 (complete closure)
ND = not determined.

Table 5b

The effect of treatment combinations on the closure of keratinocytes in vitro wounds’

PKCe
inhibition

PKCC
activation

PKCC

inhibition

PKCa

inhibition
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PKCd ND ND ND ND 8 ND activation PKCz 0 0 9 9 ND 7
i nhibition scale of closure was 0 (no closure) to 10
wocaspoat’e cl osure). ND = not determ ned. Tabl eC2hL2Dbh&000640
effect of treatnent conbinations on the closure of
keratlnocyte3|n vitro woundgl Rosiglitazone SRC PKCd
PKCa PKCa hi-biters—RACK-—pseduqoesupstiate
pseudosubst? Son Iﬁ%ulln I'hsuliin ND ND 9 ND PKC a 2
0O 8 ND ND o PKEd r@—NE'\ }‘NE\Q NBTND—@acti vati on
FKC z|2 0 g§§%§§> |n%|b|tion sgal e of clégure was 0O
no cl osu not
det er mi n@%ﬁé% Eﬂgmﬁés(oifhe Og éc%d{a#ﬁ ﬁeeogs{urr%)nt
conbi nations on the closure of keratinocytesin vitro

i I ) B A P

byagédulatngxpldssioh andbr sétﬁzstyrdf spesfi® PKiscfooss irejhet derrhl and
(conplete closure) ND = not determ ned.
epldermal cells colonizing the wound area, when combined with administering to the

cells a growth factor such as IL-6, KGF, TNFa, a hormone such as insulin, an
adipokine such as adipsin or adiponectin, PKC8 RACK and/or GW9662.

EXAMPLE 26
Administering copolymer-1 for wound healing in vitro and in vivo

Materials and Methods:

Copolymer-1: copolymer-1 (glatiramer acetate) is the active ingredient of the
drug Copaxone® (Teva, Israel) which is use clinically for treating multiple sclerosis.
Copolymer-1 is a synthetic polypeptide analog of myelin basic protein (MBP), which
is a natural component of the myelin sheath. Chemically, copolymer-1 is designated
L-glutamic acid polymer with L-alanine, L-lysine and L-tyrosine, acetate (salt). Its
structural formula is: (Glu, Ala, Lys, Tyr) x.X CH3COOH (CSH9NO4+ C3H7NO2°
C6H14N202+ C9H1INO3) x+x C2H402. The average molecular weight of
glatiramer acetate is 4,700-11,000 daltons. It is synthesized by chemically
polymerizing the four amino acids forming products with average molecular weights
0f 23,000 daltons (U.S. Pat. No. 3,849,550).

In vitre assays: Assays were performed essentially as described in Example 24
hereinabove. Copolymer-1 was provided to cultured keratinocytes, at a concentration
of 55 pg per dish, either alone or in combination with PKCa. pseudosubstrate (1 pM)
and/or insulin (1 pM). The resulting wound closure levels were determined 48 hours
following treatment using index values ranging from 0 (no closure) to 10 (complete
closure).

In vivo assays: Wounds were effected on the back of C57BL mice by incision
(20 mm) and were treated 4 days after wounding as follows: (i) vehicle (PBS) control;
(ii) copolymer-1 (55 pg/ml); (iii) a mixture of copolymer-1 (55 pg/ml) and insulin (1
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Tabl e 5b The effect of treatment conbi nations on the
cl osure of keratinocytesin vitro woundsl PKCe PKCz
WOKEB/PKEZ2 | nhi bition activation inhibition PCT/IL2004/000640
inhibitionPKC a 2 6 3 inhibition - PKCd 3 8 3 8
activation l1scal e of closurg was 0 (no closure) to 10
| ete closure) ND = not “det erm ned.

uM)a sﬁ%) SniK e e‘é&’lé eudqsuprirate lah@rt@gd)gﬁtl%(l ui) ! o tnsulin (1

p@ﬂbSt ?v XX ?nl[ll eyo ?eolpgéréxﬁ?ﬁ. (gg F”{@nﬁsg]fkb& s%é&rsﬁﬁﬁfa?er mahltlng
pedhide EP|NpraMRl inGld & EOhonVaLRE W&e ﬁg\sggmogmw adB&ed for (i)

conmbi ned with admnlsterln to the s a growmh
wéundtobysuray (ify sgab farmetio @ (uﬂ\lrlaedlwmmﬂﬁwgm as
|n§;&|n an adi poki ne such as adi psin or adi ponectin,
Eﬁ( and/ or GM662. EXAMPLE 26 Adm ni stering
COPOHyY Vido 1h&yso WiniRReHnBY chbpolyibf-0 andeultured W&ratmocytes
Materials and Methods: Copol yner-1: copolyner-1
pro@lowducicamofa@ aiteq wpunds to ke ingox jvalre jof § oadi ssale o610 (apelosure)

tog 0 GRS PO ac i JemiPEPHREOLcPor ioliter1 with PKCo
psgyﬁ’dgg%ﬂn te ﬂ-nhib?tl ﬂ%fd%ﬁ/gfp 9/1@%1){—9)?@% SerRre ﬁ&u&’(ﬁsubstrate and

asl c pr I'S a nat ural
1ns1dﬂp(maﬂtedoin tsinmlaglelfﬁentsshaamﬂ closerwi ook yyalues of 8 and 9,
copol ynmer-1 is desi gnﬁted L-glutanj.c acid pol yrrer with

resRes BB E0IEs FAPA- Rl A e 1bs yetulis wdlicase, 1ok capgIimIT ) per se is

R e S s i MG

C2HAGRvivd lassapye r&@ﬁmﬁﬁﬁdzrﬁ@ﬂo&hoi‘é&hg&mmﬂﬁ @bealtyimeadesione, or in
acetate is 4,700-11, 000 daltons. i's synt hesized by
cagpungtioal wigh psulimentller e PKits: pwdowtﬁfﬁe a%nbérgn%}yme%ced the

ycts with avera
whiRC B Bref) Agd. BEIARE TBLER BN Blod bl as “hutblied with the
s Y cotble  Redddaiore dil efea@idinkith cBfol¢@sE lelﬂ%dtnb’emy prevented
Exanpl e 24 herei nabove. Copol ynmer- 1 was provided to

bleedingiersbpdeinestithowgemkareat a concent r at ion of 55 nygy
per ulg%’icng}%l rtg?\g S al 2n € t?lat a(f]mlms rfng e WOU}IH al%aca% effective

pse
amount of copolymer-l alone or in combination with insulin and/or PKCao

pseudosubstrate inhibiting peptide can substantially accelerate the wound healing

process.

EXAMPLE 27
Influence of thymus secreted substances on the wound healing process

Materials and Methods:

Wounds incisions were performed on the upper back (near the neck) of normal
adult rodents or STZ diabetes mice. The animals were sacrificed 7 or 9 days after
treatment and the woundé were histologically analyzed for the presence of thymus in
the proximity of the wound area and for epidermal and dermal closure of the wounds
using the staining procedure as described in Example 20 above.

Resulis:
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and/or insulin (1 mV). The resulting wound cl osure

| evel s were determ ned 48 hours follow ng treatnent
wagbesgoratgdex val ues ranging fromO (no cl osur epCTALI4/000640

(conplete closure). In vivo assays: Wunds were

effected on the back of C54BL mice by incision (20 nm
and were treated. 4

days ter woundi as fo (.
vehf\s Fa heisey i WF%‘?QA(?E'F }hed%ﬁ%rlmfﬂﬂxmt’%gl %ﬁ@?’;‘“&y to
' oxe Ko Wbl G5B and
the (gl p Rekici&l QECAYNIREY itlelBali, Mrdnnaiien on
derrhalhidrittactign freprowbels.( 1 Thtde ebmdrvationy imdi¢ate rivt; thamys (sgpreted

1 Xt f. | -1 (55 my/m), PK .
RN R R T W ———
h V\%suﬁ%ﬂved%ﬂgt%ce i Iﬁ)@h qg)ftp}t}gé,s@@% Mﬁ%%%ﬁ thhodin Jbeta 4,

cl osure, scab formation and (iii)
thyrhbsir dbetig/10p thymgosixi. betu A shyrResultetr 120 thymasen dstayd); alpha

thireiaied YBOYR UG Lk 7o RBHHHSSE o PHATAYSH fphe)
thyrg{llifcxg I@T?)I,ai(&ﬁlall\ﬁ}ﬁf sothdtORatfH, ?l?}%@bllaﬁlﬁl, LQratifeema Eﬁ)hﬁone and/or

osure)’. é conbi nation of ‘copolyner- 1°with PKCa
thypiehiciasoubk pemides i(THPk) tiaygbepetilizedein weatmienthfon agbelenatieg the
of PKCa pseudosubstrate and insulin, resulted in
healipgProgess Of WOPRSS- (wound cl osure i ndex val ues of 8 and

9, respectively; Figures 40A-F). Thus, the results
i ndicate that copolyner- 1 per se is capable of '
subst Brippedclayedathae batain ifeayuren of dhe inysutie, iwhichi arep for] ¢larity,
Vi vo assays: Adm nistering.to incision V\ound(f? . binati
desgilprsl if ke contexh phsrparat embOdBRBEABEY 70 RF Povided dp ppmbination
in e?%ﬂél%rerﬁbgd%. @%%UQ&%WP%A&E Qeat D SF Al ihdddidon! fiBate, for
e“wound gap area and accelerated scab formation in
brevityndscribeal doniparcentewi bfi & bimglentmbadiewnt omay allsohbe provided
addition, all treatnments with copolynmer- 1 effectively
sepgraEs) e At @D Setdp 8 bspbEgEPhg at t he wound area.
Hence, the results indicate that adm nistering to the
wound area an effective anmount of copolyner- 1 al one
or iAlteaphithatinemtioht hasi bean idesceibeld an dAmction with specific
pseudosubstrate inhibiti ngt pepti de can subst agtgj al.ll}/ d
embedimentst theraed Woisheviieal ithy praB¥ edsmativagpmgdyicgtions an

T
einBfics b REchNEEen e, anodidcationt had wpeionb dok f{lheithint the spirit
arrllde Cbkr2>ad0f80cr)];?er rg%l the appended claims. All publications, patents, patent
applications mentioned in this specification are herein incorporated in their entirety
by reference into the specification, to the same extent as if each individual
publication, patent, patent application was specifically and individually indicated to
be incorporated herein by reference. In addition, citation or identification of any

reference in this application shall not be construed as an admission that such

reference is available as prior art to the present invention.

REFERENCES CITED BY NUMERALS

(Additional references are cited in the text)
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adult rodents or STZ di abetes mce. The animals were
sacrificed 7 or 9 days after treatnent and the wounds

wornws/da7we ol ogi cal |y anal yzed for the presencePOf/IL2004/000640
thymus in the proximty of the wound area and for
epi dermal and dermal cl osurge of the wounds using the
stai ning procedure as described in Exanple 20 above.
Resul ts: As can be seen in Figures 42A-H, the presence
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thynpsin _beta 12, thynosin beta 14) nosi n

2 14), al pha, thi
Expeesgion o, yawinen cpidpmaal diffepentiation, ,mfﬁk%ﬁ ﬁvﬁﬂéﬁ 5?%%?‘1 by
. 9 '. ‘I ] i . -
A5 DURSINP LB B o T A BB 1207127,
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2. The method of claim1, wherein said adm nistering

is effected by a single application. 3. The nethod of
wobheisrmoln72wher ei n sai d t herapeutical ly effecti PeTanmo4i000640

of insulin has an insulin concentration ranging from

0.1nM o I()ﬂw 4. The nethog, of claim1, wherein said

t d | t | et d
gro@fﬁsf éW%T q |H@pn%ﬁggﬁe 6%“@&&3%? alc]i%hereln o B
and?_ﬁe o % PRE @ﬁﬁbfehﬁﬁallocﬂfiﬁﬁén o8 pPotBiliGinasenDideith . plﬁrbol

iod of claim 1, wherein s&id skin wound is
estae laad treldtetl rcxompohadsgusmlg) adosien grotaig with green| Bearescant protein.
etes Jelat a burn, a sun burn, an agin
(ﬁ‘ g@%oﬁﬁggi &{ﬂ%er ation wound, an 91
|nflannatory gastroi ntestinal tract di sease wound, a
Bowel inflammatory di sease wound, a Crohn's di sease
wound, an ul cerative colitis, a henorrhoid, an
epi dernol ysi s bul osa wound, a skin blistering wound, a
psoriasis wound, an animal skin wound, an ani nal
di abeti ¢ wound, a retinopathy wound, an oral wound
(rmucositis), a vaginal nmucositis wound, a gum di sease
wound, a laceration, a surgical incision wund and a
post surgical adhesis wound. 7. The nethod of claim®6,
wherein said ulcer is selected fromthe group
consi sting of a diabetic ulcer, a pressure ulcer, a
venous ulcer, a gastric ulcer and an H V rel ated
ulcer.8. The nmethod of claim1l1l, wherein said insulin .
is reconbinant. 9. The nethod of claim1, wherein said
insulin is of a natural source. 10. The nethod of
claiml 5 wherein said insulin and at |east one
addi ti onal agent are contained in a pharnmaceutica
conposition adapted for topical application. 11. The
nmet hod of claim 10, wherein said pharnaceutica
conposition is selected fromthe group consisting of
an aqueous solution, a gel, a cream a paste, a
| otion, a spray, a suspension, a powder, a dispersion,
a salve and an ointnment. 12. The net hod of claim 10,
wherei n sai d pharnmaceutical conposition includes a
solid support. 13. A nethod of inducing or
accel erating a healing process of a damaged skin or
skin wound, the method conprising inplanting into the
damaged skin or skin wound a therapeutically effective
amount of insulin secreting cells, so as to induce or



accel erate the healing process of the danmaged skin or

skin wound. 14. The nethod of claim 13, wherein said
wekbes/oaoand i s sel ected fromthe group consi st PAGIDI004€0V0640

ul cer, a diabetes related wound, a burn, a sun burn,

an agi ng skin wound, a corpeal ulceration wound, an

[ nt.l strointestinal tract disease wound, a
W%g&é:?%wory di sease wound, a Crohn's disease

wound, an ulcerative colitis, a henorrhoid, an

epi dernol ysi s bul osa wound, a skin blistering wound, a
psoti asi 4 methnd of anluaimignel acsélemating aralizgpreaesyedf a damaged

.di abetic und, reti nopat hy wound, an.oral wound .

skifp A B8 quash, the mathad pamH e E SR & e Bt Siin g skin
| ' aSdt QusveR dddfichad agent

B e B S
actilg, in\dlyergy withadaitl insulin to dsied et hemtlerato tha healigg pugeess of the

consi sting, of a diabetic ulcer, a pressure ulcer, a
damagrd s “UF%EQ?“%“@H@'riC ul cer and an HV rel at ed

ul cer.16. The nethod of claim 13, wherein said cells

are transforned to produce and secrete insulin. 17.

The2net h@de afiethdcdabfncthn Whehetin sél ddoslistering & effected by a
,transﬁorned by a reconbi nant PDXI gene and therefore
single; a@PUeatios- produce and secrete natural insulin. 18.

The nethod of claim 16, wherein said cells are

transfornmed by a cisacting el enent sequence integrated

upsBr eamThe nath@hobgemous whasin said demapenficallyi effectivé gmount

and therefore said cells produce and_secrete natura
of ek his angigsulipencralEen HREMEATOM D, N G- sai d

cells are transforned by a reconbi nant insulin gene

and therefore said cells produce and secrete

r ecdubi ngiht nictsed dfclaizd 1, Whereiresdiddt whstonaiadditi®pal agent is a

wherein said jnsulin secreting cells are capabl e of
plateletndgriyed eeeh d35f0tgr anul es. 21. The method of claim

13, wherein said insulin secreting cells are endocrine
cells. 22. The nethod of claim 13, wherein said

insylin Stermeétheofehins 1amherin saithatrastsmeradditioBdl. agbhiels a

met hod of claim 13, wherein said insulin secreting
PRdefyighibiter. of a hi st oconpatibility humani zed ani mal

source. 24. The method of claim 13, wherein said

insulin secreting cells secrete

6. The method of claim 1, wherein said skin wound is selected from the
group consisting of an ulcer, a diabetes related wound, a burn, a sun burn, an aging
skin wound, a corneal ulceration wound, an inflammatory gastrointestinal tract disease
wound, a Bowel inflammatory disease wound, a Crohn's disease wound, an ulcerative
colitis, a hemorrhoid, an epidermolysis bulosa wound, a skin blistering wound, a
psoriasis wound, an animal skin wound, an animal diabetic wound, a retinopathy
wound, an oral wound (mucositis), a vaginal mucositis wound, a gum disease wound,

a laceration, a surgical incision wound and a post surgical adhesis wound.

7. The method of claim 6, wherein said ulcer is selected from the group
consisting of a diabetic ulcer, a pressure ulcer, a venous ulcer, a gastric ulcer and an
HIV related ulcer.



human i nsulin. 25. The nethod of claim 13, wherein
said insulin secreting cells are autol ogous cells. 26.
wohersmetdiod of claim 13, wherein said cells ar®CT/L2004/000640
selected fromthe group consisting of fibroblasts,
epithelial cells and keratinocytes. 27. A nethod of
i nduci ng or accel erating ag%ealing process of a skin
wound, the nethod conprising transform ng cells of the
danmgged in gr .skin.waupd to produce e
i ns 1in,§§%ng 098§F%Hﬁgéwgﬁegg%%?g$§4ég?‘g%ﬁgéﬁﬁhg
process of the damaged skin or skin wound. 28. The
met hod of claim27, wherein said wound is selected
fr ofh t he The Brsthod 4 slasmilnyyhereinsgpidiinsalin ispf ginghisal sgurce.
rel ated wound, a burn, a sun burn, an aging skin
wound, a corneal ulceration wound, an inflamatory
gas0.0i nireshiefdld dffokdin IJivERASE s¥8 Gikilinan@awkbst one additional
i nflanmat ory di sease wound, a Crohn's di sease wound,
agenh argl eoptainadiie apbainaceutical enmpnsition agaptas fegppies] rpprledtion.
bul osa wound, a skin blistering wound, a psoriasis
wound, an ani mal skin wound, an animal diabetic wound,
a reli Nomat hyetMeUBclaii 10F WheroBUGE] pRMGOSEItcE) coraposition is
vagi nal nucositis wound, a gum di sease wound, a
selpcied frami the, greums congistiag of aeiaghenyswebiignan gela aserpm, a paste, a

surgi cal adhesis wound, 29.. The net f. cl ai ,
ot o e Dy P RSP P A o s fRed?

consi sting of a diabetic ulcer, a pressure ulcer, a

venous ulcer, a gastric ulcer and an HV rel ated .

ul cdg. 30heThethpdtdfodainf 10) atharedy saighplhaanacostipal euspposition

. are transfornmed by a reconbi nant PDXl gene and

”“%ﬁg?@FB isg%gg'cells produce and secrete natura
insulin. 31. The nmethod of claim 27, wherein said
cells are transforned by a cisacting el enent sequence

i nt dgr at edmefedrafanducingor socdisypsingushdatisg ipravesfepica damaged
said,cells d therefore . said cel].s produce and, .. .
skid g i 5 et PP s eREntis FG T Gafiar, iy or sin
wolhl8 a&h&rapditdalbebifsetitl SmbhAnST iRERCetittiAg CEEOB® b8 nduce or

insulin gene and therefore said cells produce and
acesbaratetthe heatiogbiavasstofithesdaniaged skinAr skinvarindf i nduci ng

or accelerating a healing process of a skin wound, the
nmet hod conprising transformng cells of said skin

wound, t o THQHMRES] 8f LRt €3 NwitdrBiaSRidGkis Rrodfd IsQelcdRM TRom the

or accelerate the healing process of the damaged skin
graup cdasistingeidn ulcer, a diabetes related wound, a burn, a sun burn, an aging
skin wound, a corneal ulceration wound, an inflammatory gastrointestinal tract disease
wound, a Bowel inflammatory disease wound, a Crohn's disease wound, an ulcerative
colitis, a hemorrhoid, an epidermolysis bulosa wound, a skin blistering wound, a
psoriasis wound, an animal skin wound, an animal diabetic wound, a retinopathy

wound, an oral wound (mucositis), a vaginal mucositis wound, a gum disease wound,

a laceration, a surgical incision wound and a post surgical adhesis wound.

15.  The method of claim 14, wherein said ulcer is selected from the group
consisting of a diabetic ulcer, a pressure ulcer, a venous ulcer, a gastric ulcer and an

HIV related ulcer.



34. The nmethod of claim 33, wherein said skin wound is
sel ected fromthe group consisting of an ulcer, a
wdizeis@oag2r el at ed wound, a burn, a sun burn, aRCEaFLIG4/000640
skin wound, a corneal ulceration wound, an
i nfl ammat ory gastrointestiq&b tract di sease wound, a
Bowel inflammatory disease und, a Crohn's di sease
wound, an ul cerative colitis, a henorrhoid, an ,
epl q%r npl'ﬂl%'rﬁetg&i 0P Qa0 14! q;vh ?’eiﬁlglaf& c%gh ﬁ{eecrr'dr@ﬁ)rﬂ’f]g@ '&Sjproﬁuce
psori asi s wound, an ani ngl Sk SROUT , an ani nma
andiseet lisuibund, a reti nopat hy wound, an oral wound
(rmucositis), a vaginal nucositis wound, a gum di sease
wound, a laceration, a surgical incision wund and a
post,-Ssur gikca esd 35.. The j
34, 1\/F\/,her g’?‘% lsngﬁlglau(ﬁfrc élra }'1’?:1 %g eréeé?lgdsa?? (IJE%mﬁ{1 %ge g%%%ﬁﬁé@ by a
re€iitih&dt PDK 10fen@ aflil #egéfoe sdldceils pRodute ssdisetratd ftinal Msulin.
venous ulcer, a gastric ulcer and an H V rel ated
ul cer. 36. The nethod of claim 33, wherein said cells
are toran r . Ot el L. nas :
o C Lo R R R RS LBUTL 1A Rairmen by i
acHh® dleBenh @évﬁiéﬁ&e e gbd usitiragetoCan 3ddogtheusmkiladgafe of said
cl ai m 33, erein said cells are transforned by a
cell audthpredore seigealls produesind sporeleqelirddngipdt ream t o an
endogenous protein kinase C of said cells and
therefore said cells produce natural protein kinase C
38. [bhe nmedehadtiRfd 6f dlath3ib, WhaER 5hid ells Gt ltBingfofined by a
transformed by a reconbi nant protein kinase C gene and
regdmebindrinsuini gensedridstherefate caidr esdlsriypaaget ansk grcesty recombinant
; ki;nase C. 39. The nethod of claim 33, wherein said
‘P ein kinase Cis selected fromthe group consisting
of PKC-bl , PKC-b2, PKC-g, PKCGQ PKC I, and PKC-i.40
The nethod of claim33, wherein said protein kinase C
i s sl ectBt mathad k€ dgimup3.codsiein isaig ssubKGeeretipkcells are
PKG- e. .PKC- h ang PKC-z, 41. A pharnmaceutica
ca@%ﬁﬁ%#ﬁ“&fg §e61° W&Eﬁéﬂ?& or accelerating a healing
process of a damaged skin or skin wound, the
phar maceuti cal conposition conprising, as an active
i ngr2di enthe aathst apeldiinc 48) yhefdie saidy énsghin asereting cells are
insul i nland at | east one additional agent acting in
endOfne!Si th said insulin, and a pharmaceutical Iy
acceptabl e carrier being designed for topica
application of the pharnmaceutical conposition. 42. The
phar 2 ceuTheaiethodmfodait bh Wierdhanid gylimpesresing el dre of a

at | east one
human soutce.

23.  The method of claim 13, wherein said insulin secreting cells are of a

histocompatibility humanized animal source.

24.  The method of claim 13, wherein said insulin secreting cells secrete

human insulin.

25.  The method of claim 13, wherein said insulin secreting cells are

autologous cells.



additional agent is a growh factor. 43. The

phar maceuti cal conposition of claim42, wherein said
wanraeostoa7d7act or is a pl atel et-derived grow h faeCoaL20441000640

The pharmaceuti cal conposition of claim4l, wherein

said at | east one additional agent is a PKC a

i nhibitor. 45. The phar macélt i cal conposition of claim

41, wherein said insulin is a reconbinant. 46. The

h j i tj.on of .cl aj | |
Prodbin bt GRIngTIIRE 1L nbteus s Qufkre SHEE] BoBfhd group
coNIRQ D FibIb1ARfs, SitHeMKcklls WhEk&htinctted. wound i s

sel ected fromthe group consisting of an ulcer, a
di abetes rel ated wound, a burn, a sun burn, an aging

ski g,wound rpe | ceration :
i Phmateo PPy SE T et B 3 Rt B neslls mipeess of o sk

wdd@¥ehe hitioanevaimRisihgti SR ASRINM0LHNE of the@antuges skineakia wound
wound, an ulcerative colitis, a henorrhoid, an

to pyoidues ansl sesicte insulis 50 w6 tminduee enacselstate thehealing Rraekss o the
sorjasi s und n ani mal skin wound, an ani nal

da&ag@eﬁ?%gﬁ)%ﬂ\yogmfe“ nopat hy wound, an oral wound
(rmucositis), a vaginal nucositis wound, a gum di sease

wound, a laceration, a surgical incision wund and a
pos28sur Jiheanethaheafi daimp 3id whamin Trid weentbiés sfleciedyifigm the

47, wherein.said ulcer,is selected fro h .
e O Obs 41 b APy MR VG Uplhed B ofth B an aging
skMBROUR, & b6@kal 1Rccl@fonwéund] &€ nfRAMmASry HaMréitlestied tract disease

ul cer. 49. The pharnmaceutical conposition of claim41,

wavndy @ Bawekinfammatdry disgase woundea Sroteysedisgass wWownrh| angyesiptive
i.s contained.in a f.qrnulati adapt ed fof. topi
ool i cheranoibon” sl Ml Bloff SBMAGh Sl PRy wound. o
psEHAiTwEnd, WL bkl Skirf wolhdUAR bhigdhl | Batal 666 8Md, far @ihopathy
the group consisting of an aqueous solution, a gel, a
wamdam oml pashé (macdstis).onyaginat prugysitia woushenging disezge wound,
powder, a di spersion, adsahve aFd an ohﬂtnent.(él. The
2 9pRIAtAR: & YTeteal el HPoLPIdARd Siogt Srec g G g eI sai d
phar maceuti cal conposition includes a solid support.
52. A pharmaceutical conposition for inducing or
accel%r atThegmethbé af chim 2Rovbesinfaidultamisgelgcisiifipnpthe group

skin wound, .t he pharmaceuti cal conposition .
consisting of a g1abet1c ul%er, a pressure uclcer, a venous ulcet, a gastric ulcer and an

HIV related ulcer. '

30. The method of claim 27, wherein said cells are transformed by a

recombinant PDX1 gene and therefore said cells produce and secrete natural insulin.

31.  The method of claim 27, wherein said cells are transformed by a cis-
acting element sequence integrated upstream to an endogenous insulin gene of said

cells and therefore said cells produce and secrete natural insulin.

32.  The method of claim 27, wherein said cells are transformed by a
recombinant insulin gene and therefore said cells produce and secrete recombinant

insulin,



conprising, as an active ingredient, insulin secreting

cells, and a pharmaceutically acceptable carrier being
wdesisgoad2f or topical application of the pharnBCemLi004€000640

conposition. 53. The pharnmaceutical conposition of

claim52, wherein said wound is selected fromthe

group consisting of an ulcef? a diabetes rel ated

wound, a burn, a sun burn, an aging skin wound, a

cor I C und, an in annat ry,. .

gastnér%gl ntjcﬁ.\‘s,r&%‘ga#1 (%r% Wg i <Uadee g‘ éb%'epmcess of a skin
wourid, aeTaietiod GnFRRER WMSAStmiAg %lpoh@f §<11(‘JEi 'sﬁlﬁaﬁguﬁ@péénﬂoduce a

an_ul cerative colltls a henorrhoid, an epidernolysis

PrBYS’le%l&a%rﬁér as 0 yidge o1 dostleratmipeboaling pracess of thasbmaged skin-
ani mal skin wound, an ani mal diabetic wound,
R retrnopathy wound, an oral wound (rnucositis), a
vagi nal nucositis mound, agum di sease wound, a

| aceration, a surgical incision wound and a post
surgital Bigasthed whahim 354 whitven smed oo vafund isetecsd, from the

d . f h
3@[2 g?llé tl% oqfan U1 ,a%zlﬂ%e eg ﬁ%l&ed vgc?ug:dé §§’H]gb %usrugé}um,aan aging

skitewoussd, la| cfifeal Wedtaddd Woutd, G ﬁn@dﬂﬂn@t@r}"%aytr&%ke@ﬁﬁ?ﬁ fract isease
ul cer. 55. The pharnaceutlcal conmposi‘tion o ai

Wl 8 ﬁ@%u&la@mﬁt@y alissase wpwidp rﬁrdlnt’mdlpﬂfasd vwoend nah ulceratlve

I8 B e B A AR o
psbEERTRIoNAN! aPBmAaRE: WRknlNgY SheE Q‘Lar ::r‘g{):derﬁf R &ﬂﬂ&&thy

and secrete natural insulin. 57. The ica
Weuep 8t pral giound (whedsitish2, vagimal @ucosits d/ouﬁdl | asguaiti disease wound,

sfo med. by. a, ci s-actjng el enent, sequence
o TR B irAL P Y S RS EiS SRS Yowhe. of
. said cells and therefore said cells produce and

secrete natural insulin. 58. The pharmaceuti cal
conp¥si t e roéthed af otabi 34nvbereimsakhildercie stigctad &om the group

nsf reconbi nant i nsulin gene and
cobfifs o S8 ety § Hioitecoda VR At wgtsis Wastand an
Hmw@am@meéQ. The pharnmaceuti cal conposition of claim
52, wherein said insulin secreting cells are capable
of forning secretory granul es. 60. The pharmaceutica

f 52, wh d |
secPBt i ngeanraddPhTama 3, Vhucidnidels s gstormed to produce

a ﬁﬂ@)@éﬁﬂﬁ&@é&&'@‘ﬂaanﬁ'at&lg&op and R BRoPS ’salﬁhc%{lglpro&%e hatural

Insulin
protein kinase C.

37.  The method of claim 33, wherein said cells are transformed by a cis-
acting element sequence integrated upstream to an endogenous protein kinase C of

said cells and therefore said cells produce natural protein kinase C.

38.  The method of claim 33, wherein said cells are transformed by a
recombinant protein kinase C gene and therefore said cells produce recombinant
protein kinase C.

39.  The method of claim 33, wherein said protein kinase C is selected from

the group consisting of PKC-f1, PKC-B2, PKC-y, PKC-0, PKC-A, and PKC-1.



secreting cells are of a human source. 62. The

phar maceuti cal conposition of claim52, wherein said
wonsosloorn7secreting cells are of a hi stoconpati BCIiIL23004/000640

humani zed ani mal source. 63. The pharmaceuti cal

conposition of claimb52, wherein said insulin

secreting cells secrete hungh insulin. 64. The

phar maceuti cal conposition of claimb52, wherein said

i nsulln secretijn el | s are, autol pgous.cells. 65. Th

phar isceut FE SR oF Slairt 33, Wi baresin GRS B il fom
the @tdud dnEist - 0 C y pkicng of

f%rl%bl ast?%gglﬁg’iﬁ)g@ §:’e| g%ﬁ%ﬁ@?@\#?ﬁ?@t es. 66. A

phar maceuti cal conposition for inducing or

accej‘erati ng a heal,iaﬁg)e rocess of a damaged skin or

ski n"wound, acsHtie sifign fepindysingi s racedpsiing prhpaling
188esdNoACH | dhehdoBP" & CHH sk WAl GhaChithrGAORHEMC iy
pbei ng desi gne<§ for trans?%(%rm ngatgtP?sbo g%%g&éikitcﬂmposmon
comusthg @s pn adiiroeingredicnt r thtpeutially Bffedivd amount of insulin and
tpharg&ceuti %t‘%ﬂacce tabl.e carrier bei ng}l desj gned. f or
aty ISASt o916, AICIHORAT el aCHRE pHarSYRETENt MeE seBhpssylin opnd a
HafmackifcAL RGBT Eflie BERGSHdS| ' %) :
pWher ei ncsgﬁd wgunfc? iaghge?gi@ge%és@ggnoéoﬂgbg#@u %hcatlon of the
phaomadestical gompositiom| cer, a di abetes rel ated wound, a

burn, a sun burn, an aging skin wound, a corneal

ul ceration wound, an inflammtory gastrointestinal

tracfy di spgs ; N t,or I.S€

woundt & ErofegRcd BRNEN LR of ST, Yp BB tpegtone
additlrmabagenbisa, grawthefactder nol ysi s bul osa wound, a skin
blistering wound, a psoriasis wound, an animal skin
wound, an ani mal di abetic wound, a retinopathy wound,

an ofpl weyndpfmicos) Li : i - sitLs.wound

a gum di seasg vvou‘raﬁ',ﬁic%l\f Pé\ngg&?sét;{l or??acg\m%g%i {évglfrséfnncsz?lgi%ﬂwm
faotouisch Eatdlet-dpdedd gowhi faetbr.adhesi s wound. 68. The

met hod of claim67, wherein said ulcer is selected
fromthe group consisting of a diabetic ulcer, a

i v TS o B et BET Srloty o RAT N Pt Rl one

addftionhligeh6i6 a PMELeinhibfai.d cel |s are transformed by a
reconbi nant PDXI gene and therefore said cells produce
and secrete natural insulin. 70. The pharmaceuti cal

Cran or it e bl o SPh ReRfine ¢ bR Sid insutinis o

re¢comhgga@l ed upstreamto an endogenous

46.  The pharmaceutical composition of claim 41, wherein said insulin is of

a natural source.

47.  The pharmaceutical composition of claim 41, wherein said wound is
selected from the group consisting of an ulcer, a diabetes related wound, a burn, a sun
burn, an aging skin wound, a corneal ulceration wound, an inflammatory
gastrointestinal tract disease wound, a Bowel inflammatory disease wound, a Crohn's
disease wound, an ulcerative colitis, a hemorrhoid, an epidermolysis bulosa wound, a

skin blistering wound, a psoriasis wound, an animal skin wound, an animal diabetic



insulin gene of said cells and therefore said cells
produce and secrete natural insulin. 71. The
woheosmaneat i cal conposition of claim66, wher ePQTAEI004/000640
cells are transforned by a reconbi nant insulin gene
and therefore said cells produce and secrete
reconmbi nant insulin. 72. A pharnaceutical conposition
wpBRd, jary Qfm,qm@l}’c}’m@dc@i erahwomyl Gnineaitis)) g veginelmscmitisavound, a

0 n wound, .t he pharnma
g‘%gnposﬁ% é%uﬁ‘ﬂc%#ﬁ TREP Ry SupiCal cisien W@u‘i“ﬁ@‘l‘t”di"égﬁ gurgigal adhesis
wotitd.ei ¢ acid construct being designed for transformng

cells of said skin wound to produce a protein kinase

- C, and a pharnmaceutically acceptable carrier being

desi gned rt i.cal application q e, ph ceuti cal
conp%égl ti g%dﬂ%gl%ﬁ %ﬁ@@{ﬁfi E‘aéifl @8&50?&??3@%? the group
catlsRifE 2a de@ﬁ@ ulbef, 3l &egawuneau Qgrehiusslﬁl:@rca dothi ABet B an
&oup conS|st| ng of an ul cer, tes re at ed

golefed globurn, a sun burn, an aging skin wound, a

corneal ulcer ati on wound, an inflamatory
gastrointestinal tract disease wound, a Bowel

i nf | ggvmat PRy pitirS88QRicHI R os@iogo?t&gmﬁ A %@% (Fjﬂ‘guhn and
an ulceratlve colitis, a henorrhoid, an epidernolysrs
athgiagfs anevadditional egint is| ¢antaimddn n wo tiorechulations adapasii or topical
Al r}l an ani mal skin wound, an ani mal di abetic wound,
DR qnnopat hy wound, an oral wound (mucositis), a

vagi nal nucositis wound, a gum di sease wound, a

| aceration, a surgical incision wund and a post

sur g?&al "Bbmmmamun@l coimposifitee ofrelaino d9 pfherbiai said7Brmulation

saj,d ulcer is .selected fromthe group

‘Smﬁ%ﬁe‘%?’i"ﬁb hsfg%upd?%ﬁlét%o paaueoys splion, @ gely pcggam, g paste, a
lo¥BADraY. &8k ﬁ‘s&? |

ul c:girjs%e%J S,(Ie)epﬁar ceute'fjga g%%ég:g%l:&%%}(n%@%a er§11t72
vvhereln Sald ceIIs are transforned to produce a

pr ot kt_ﬁlase transcription_activator, and therefore
sai eI I BRATRECHEICH: afompositionn ofi relaim c50,76wherpia  said

pHRRARSEREEH b gbmg gidEéQQol i&é&km 72, wherein said
cells are tr or me cis-acting el enent sequence

integrated upstreamto an endogenous protein kinase C
of s d E‘EHS and th refore said cells produce natural

pr ot Phemngseutienl oel coRoFHaR fefcwdisingior aseRiersiing arhealing
probess! @f g, %%mag&?fé?én{‘ S2isfinC g!rduﬁdartﬁe td;glfﬁﬁlér ﬁlﬂgﬁ BYmRosition

reconbi nant protein kinase C gene an erore sai
copgirisingp e dncaetive dngbdiean ingtintsetmtikg RElkS a6d a pharmaceutically
acceptable carrier being designed for topical application of the pharmaceutical

composition.

53.  The pharmaceutical composition of claim 52, wherein said wound is
selected from the group consisting of an ulcer, a diabetes related wound, a burn, a sun
burn, an aging skin wound, a corneal ulceration wound, an inflammatory
gastrointestinal tract disease wound, a Bowel inflammatory disease wound, a Crohn's
disease wound, an ulcerative colitis, a hemorrhoid, an epidermolysis bulosa wound, a
skin blistering wound, a psoriasis wound, an animal skin wound, an animal diabetic

wound, a retinopathy wound, an oral wound (mucositis), a vaginal mucositis wound, a



78. The pharnmaceutical conposition of claim 72,
wherein said protein kinase Cis selected fromthe
waroespooonasi sti ng of PKC-bl , PKC- b2, PKC- g, PECI.2004/000640
PKC-1, and PKC-x. 79. The pharnaceutical conposition
of claim72, wherein said protein kinase Cis selected
fromthe group consisting of PKC-a, PKG-d, PKC e
guPKisbasa pupk@ lacer@inn, A sumfidabohcizion wolreli ang agrost surgical adhesis
ac%ﬁlerating a healing process of a danaged skin or
wound, the nethod conprising adm nistering to the
. skin wound a therapeutically effective amount of an
agent for nodul ati ng PKC expression or activation .
81. ¥.pharheavethod ofikclatofpowhetconsaidulcemid seiectgd diom the group

accel er ti.ng a rocess of a dapmged skin or
CODRIHOED S%ag?th%‘q'ﬁﬁfaﬁrﬁéﬁﬂ&e. it R SRS o BB FiSPingd an
HBS rédledblcbve i ngredient, a therapeutically effective
amount of an agent for nodul ati ng PKC expression or
activation; and a pharmaceutically acceptable

eal Ty pli5:RRePBf Ll GRHT SR, f BTS Sen NHGHD Sl are

trﬁmgéd&pﬁ@au&&as@&@ﬂe%ﬁﬁﬁ“ ng to the damaged skin or
skin wound a therapeutically effective amobunt of a PKC

activator, so as to i nduce or accelerate the heal i ng

procgss skln or s wound. 83,

phar Sffr E’P ?tv%ﬁp%fﬂqnn%@?% Sy whetsin éﬁ“gt‘ieHE] are
trﬁlsﬂﬁ"ﬁi'e& B9 aﬁ’é&?rﬁﬁﬁan‘?i’[)@(ld%éﬁ@ QR Rk Bre¥aidSdehs RM"&@Q and Q8rete

phar maceuti cal conpositi conprising, as ah active
naturghigslilent , a t herapeutically effective anount of a

PKC agcti vat so as, to induce or_accel erate the

healing p c@’%?%mé?euﬂlﬁ%l SARRASEINSKS Flaigh Sdkinhersuawd oy are
triﬁﬁf cERY LS, HBGEtt e ﬁénc‘é htebfaled Lg)%?eﬁ qg%lﬁgz%d(géenous

uci ng”or accel®erating X VI VO propagation o

ingwdin gene bfignidrediized closrpiotesiaidcdl preiutt agl idarstskitirat@ikhisn.
to an effective anount of an agent for nodul ati ng PKC
production. 85. A nethod of inducing or accelerating a

heal 4¢ng c a [ . Skihn .
herl 12 o Pl eI by ST B Ry o
tralsfommesd thyda aesinighentdiaselimigee thé rthgrefsid eaildl yells produce and

ef fecti ve ampunt, of insulin, thereby inducing or
segreteceqmb Ny Winheal i ng process of sai d damaged skin

or skin wound. 86. The nethod of claim 85, wherein

said skin wound is selected fromthe

59.  The pharmaceutical composition of claim 52, wherein said insulin

secreting cells are capable of forming secretory granules.

60.  The pharmaceutical composition of claim 52, wherein said insulin

secreting cells are endocrine cells.

61.  The pharmaceutical composition of claim 52, wherein said insulin

secreting cells are of a human source.

62.  The pharmaceutical composition of claim 52, wherein said insulin

secreting cells are of a histocompatibility humanized animal source.



group consisting of an ulcer, a diabetes rel ated
wound, a burn, a sun burn, an aging skin wound, a
woaoos@ato7al cer ati on wound, an infl ammatory PCT/IL2004/000640
gastrointestinal tract di sease wound, a Bowel
i nfl ammat ory di sease wound, a Crohn's di sease wound,
an ul cerative colitis, a heﬁ%rrh0|d an epi dernol ysis
bul osa mound a skin bllsterlng mound a psoriasis
an ani mal dj abet tic wou

woun | skin wound, nd,
ar e% nop WHH grticah comRpsipied Qa1 Fhsyein éald msulin
semahg@énsr@ée&féﬁmn%qm a gum di sease wound, a
| aceration, a surgical 1ncision wound and a post
surglcal adhesi s wound. 87. The nethod of cl ai m 86,
| cer i.s selected fron1the roup

vvher
cons t| n@ﬂ%i’ﬁwaﬁ@ﬁ gogpestion Hf glang égewl]jlle’éf-‘@? saig insulin
se\él%ﬁﬁg'%elw éfgﬁutoﬁ)ggﬁssée'ilbc ul cer and an HIV rel ated
ul cer.88. The nethod of claim85, wherein said insulin
is reconbinant. 89. The nmethod of claim85, wherein
sai d_jJ nsw ]{13 of a natural sour ce.. 90. The net haod of
cl ai Bhapreticy soraRAsiton; of elgim arnaferen gaid cells are
RRBIARGE
Seappl (Rt ?zl%énﬁ@ﬁgpl&ﬁﬂrfégﬁ bf ﬁ&g@ﬁ?@ %)‘?thfel?ag 851?8\?\%1‘&%eratlnog¥tgs
phar maceuti cal conposition is sel ect ed fromthe group

consj stin f an agueous sol.ution, el, a cream a

pasté@S R asﬂaceaﬁgag (CQIpPOsitigny i@rewgu@ﬁg O% aseslgrating g healing
eLsi I d th

ShSR B eRt X 07 R, LN, BRI, oo

compuisinge sasaars abtive figpqiddrt, adducldc neidheshsatict belUgi digigaed for
i ng process of an old skin woun

ac eleratlp hel
UADSEOTIREE, §8 %é’%p?ql i kiR MeROdi &2 @rpdiget and 1secreled insklim and a
e I

Ph\aéﬁg%tuacﬁiyr%cg le% aﬁ% B&Iﬂg n%B%HIF}% Ct"g% te)] 1<gaé| :f)htcatmn of the
mtmmwhaauﬂmgmpomu@ss of the ol d skin wound. 94. The

met hod of claim93, wherein said old skin wound is at

| east 2 days old. 95. The nethod of claim93, wherein

sai gyl d f t ou. . .

consﬂgt i nrg}@o an%lh (t:llé@ (%%leg)lg gt ch(fr g? ‘gﬁ rgid yound is
selpated, fraan thengrbuyy ConsREnA ot BYulkd, @ HKYERSE related HoM@A! a burn, a sun

ul cerati on wund, an Inflammatory gastrointesti nal
burp, 5 @ d‘gg’éa§l§1n\/\d‘m‘r@ 2@ Bowesal | ﬁl‘cmﬁﬁm moyndju gpageflammatory

syt SRS ARSI R U o s
dlsieasé(wnuﬂli Iﬁﬁt&é&rﬂgve\muﬁﬁi a ﬁerﬁ@@h@d%rﬁeﬁﬂ!&ﬂ@lysﬁ%uﬂﬁh RRhund, a

hn vvound an ani mal diabetic wound, a retinopath ?/
skm istering wound, a psoriasis wound, an animal skin wound, an animal diabetic

wound, a retinopathy wound, an oral wound (mucositis), a vaginal mucositis wound, a
gum disease wound, a laceration, a surgical incision wound and a post surgical adhesis

wound.

68.  The method of claim 67, wherein said ulcer is selected from the group

consisting of a diabetic ulcer, a pressure ulcer, a venous ulcer, a gastric ulcer and an
HIV related ulcer.



wound, an oral wound (nucositis), a vaginal nucositis
wound, a gum di sease wound, a |aceration, a surgica
woneisgonrrzwound and a post surgi cal adhesi s woBQWIRHN4/000640
The met hod of claim95, wherein said ulcer is selected
fromthe group consisting of a diabetic ulcer, a
pressure ulcer, a venous ul®er, a gastric ulcer and an
H V 6%®| atEiet pharatacedical ddigpdstidnodf olhirt |68, MRtein WaAr &R are
sai.d insulin is recombinant. 98. The nethod of claim
tra S OrE P oI Y asns apf herefata soi] calls grestice ond scorte
narg] #ehied of claim 93, wherein said insulinis
contalned in a pharmaceutical conposition adapted for
topi cal application. 100. The nethod of claim99,
whergejn sai d pharmaceutical conposition is selected
fronf'the @?eoa ticel enpgsition ol cletn $6s arherdin saidacells are
; r
o By iy B S oo 8Ll dnusroff Fefin 13 g gpdogenous
ingilint gemabf sdi0 tellsTand therefoedsaid cetls pirdduRd andver@é Ratdail thsulin.
phar maceuti cal conposition includes a solid support.
102. A pharnaceutical conposition for inducing or
accejqer at- J.d 0 g kKin_ar
aki ' goan© pRriERadd BHAEER-L: QR DT el Al ools are
tresfoameddiyi werecmgbiaditeinbylira gehd1gh€ tHasRreIRhid 6dlls podhéd and
sel ect ed capabl e of inducing or accelerating a healing
serelcissQnipantipsWiraged skin or skin wound, and a
pharmaceutically acceptable carrier being designed for
topi cal application of the pharmaceutical conposition.
103.7ZThe phsiamg@utitat FomPOSINOS iféd Bidubihg Wraicteld@fing a healing
wherei n sajd single dose-unit of insulinis 0.001 to 5
PrARASS nof.q0 damaged “shin ofr skind Wswadngbe uphagmpceutical composition

i tJ.0 . The.pharmaceuti cal conpaosition. of
coRRAR, o ol (RS BRSR BR8B! (ERMREPLE N laned for
trandfoginiigy fcelmdl. &idd tokid.veoudl to) ploddibe - a Gordtell k@fas€aCd and a

phar maceut i cal conposhtlon.105._Thedpharqaceutyca
phegnpsytiealynacseptieblg earmer being edasigned ol topical| applicaticn of the

I The pharnmaceuti cal conposition of
ﬂ%@%@%@ﬁﬁggg%ﬁégg?% said insulin is of a natura

source. 107. The pharmaceutical conposition of claim
102, _wherein said damaged skin or skin wound is
sel eBr ed Fheorharmaceytienl somppsitien phelaint 7arwlreiarsaidskin wound

is %1@&8& Fond %eaérglgp consisting of an ulcer, a diabetes related wound, a burn, a
sun bumn, an aging skin wound, a corneal ulceration wound, an inflammatory
gastrointestinal tract disease wound, a Bowel inflammatory disease wound, a Crohn's
disease wound, an ulcerative colitis, a hemorrhoid, an epidermolysis bulosa wound, a
skin blistering wound, a psoriasis wound, an animal skin wound, an animal diabetic
wound, a retinopathy wound, an oral wound (mucositis), a vaginal mucositis wound, a
gum disease wound, a laceration, a surgical incision wound and a post surgical adhesis

wound.

74.  The method of claim 73, wherein said ulcer is selected from the group

consisting of a diabetic ulcer, a pressure ulcer, a venous ulcer, a gastric ulcer and an
HIV related ulcer.



wound, a burn, a sun burn, an aging skin wound, a

corneal ulceration wound, an inflanmatory
waqasdsroofate est i nal tract di sease wound, a Bowel PCT/IL2004/000640

i nfl ammat ory di sease wound, a Crohn's di sease wound,

an ulcerative colitis, a henorrhoid, an epidernolysis

bul osa wound, a skin insteP?ng wound, a psoriasis

wound, an ani mal skin wound, an animal diabetic wound,

a retknop . ral .ywoun nucositis)., a.

vagi tﬁéﬂ rrg%:l%}s{jlh S \%%tllj%g ,nglpaf}ﬁg iogecilaélg %u\ﬁi@ﬁ&%‘ said cells are
tieAtemaldi torproduceW gtotélh Limgt € AndvBPAch afdaforPASIt therefore said

surgi cal adhesis wound. 108. The nethod of claim 107,
colisareduse saumpl pretein kirasg€l. ect ed from the group

consi sting of a diabetic ulcer, a pressure ulcer, a

venous ul cer, a gastric ulcer and an H 'V rel ated

ul cer6. 109he PhErnRIVBHHTRL Rbfnb6sHior QTRLSM! 18 NwRrell &id cells are

102, wherein said insulin is contained in a

trepiormedt hyom clicheing ¢leneant segriened indgepated apstoaam 1@ emdegenous

[ : iti f .claim 109, [ i.d
e T
an aqueous solution, a gel, a cream a paste, a

lotion, a spray, a suspension, a powder, a dispersion,
a sallle ahbe ahawhase cotnpasitidhef phedmn?d; ewhdreial said cells are

TR R lRb ARG KHHSEEL B 0T BTSN b Groduce
rdcoabfiafOprofeidkingdearat i ng a healing process of a

damaged skin or skin wound, the nethod conprising
adm nistering to the skin wound a therapeutically

ff [ t of | - 1 3. T t hod .
o festve g of eopel e i e ot of
ko &OC §s 8L AN Me glokth coﬁFlStiﬁ(E?ﬁ P @ 1;1&%5%.’9;0 {C-y, PKC-9,

wherei n said therapeutrica ectiv
PE6pD|apnd®IC-1. i s a concentration of copolyner- 1
rangi ng between 1 to 500 ng/m . 115. The net hod of
claim 111, wherein said wound is selected fromthe

gr oupg congy, St i f [ oies ' r ed . .
Sbond? o The g Ry 58018 B Pt SRS i o
kinasen€ad seldoted Rbhahe BB Eondide Il FIORY, PKYC-5, PKC-g, PKC-1) and
astrointestinal tract di sease wound, a bowel
f.ammat ory di sease wound, a Crohn's di sease wound,
an ulcerative colitis, a henorrhoid, an epidernolysis
bul osa wound, a skin blistering wound, a

80. A method of inducing or accelerating a healing process of a damaged
skin or skin wound, the method comprising administering to the skin wound a
therapeutically effective amount of an agent for modulating PKC expression or

activation .

81. A pharmaceutical composition for inducing or accelerating a healing
process of a damaged skin or skin wound, the pharmaceutical composition
comprising, as an active ingredient, a therapeutically effective amount of an agent for

modulating PKC expression or activation; and a pharmaceutically acceptable carrier.



psoriasis wound, an animal skin wound, an ani nmal

di abeti ¢ wound, a retinopathy wound, an oral wound
wOnmsee7a7es) , a vagi nal rnucositis wound, a gunPdTAERS£000640

wound, a laceration, a surgical incision wund and a

post surgical adhesis wound., 116. The nmethod of claim

115, wherein said ulcer is §%I ected fromthe group

cons$dt i nf et ﬁd af deélﬂng arl aseslerating ndwslingprocessrof aadamaged

n r|c ul cer and. an H V.re

skff BEian PSR R o Fogs iRt Bt e e fdyekin or skin
whasd @ the@peitidaldy @H@@Nes agBBkiabNE PR O RiiPASY, %C%Jtd %ﬁiuce ot

conposi tion adapted for topical application.

agsplsraigihe healing preessp osibeidemaget skimduskimgound.
accel erating a healing process of a danaged skin or
ski n wound, the pharnaceutical conposition conprising,
as ags.act AVlﬁlahﬁ@ifeﬁdbzﬂ Nompdsitiofr @Pﬁidhblﬁ?'dﬂ%@él&%ﬁhg \Y€healing
amount of copolyner- 1 and a pharnmaceuti cal
Praeess pPhih éiaé@gﬁa/ esKibeph gskuesv@m'ld ther phafplaceutlcal composition

atj o arrmc tlca i.tion 11
&E&HSH& eutﬂﬂlc %tl‘}e h&gg‘ﬁ"i@oﬁ ?raE?uéﬂcﬁfSi fgfg"tW‘?e?IB? i ﬁiePKC
acﬁlkratﬁr WO WB b {ndusdesc@drake Ql@hteﬁlﬁl@ﬁr@é%s GPfh%'d%fﬂaQQd &fin 8P skin
ul cer, a diabetes rel ated wound, burn, a sun burn,

Wawdagnchgn adeepiable pharmageutivah eatieu| cer ation wound, an
i nflammat ory gastrointestinal tract disease vvound, a
bowel inflanmmatory di sease wound, a Crohn's di sease

woungh, anA wh&rsBsT MBu&iRE b h&ele?atﬂl%@l[\fz%rg agdflon of skin cells
epldernDIyS|s bul osa wound, a skin bl |ster|ng wound,

the ersthas¢ommrisingcsubieating theeskinseells tovon affcctive aamountof an agent for

reti nopat hy wound, an oral wound
?@uﬁgg‘iﬁ’?‘ﬁ}om‘g‘%@. nal mucositis wound, a gum di sease

wound, a l|laceration, a surgical incision wund and a
post surgi cal adhesi s wound. 120. The method of claim
119, 8saheréimetBed df ildueingis ssedlenting atheaing preces afa damaged

consi,stin f.a d etic ul cer ressure ul cer
LR bofad bl Fhmbriiog SinidisBHRg A e dpmage! skin or skin

woihfded sindld Hoseld¥es ﬂ@%@ﬁ%ﬂg'e%&nfe%'t bf ﬁi@%ﬁ}{ tﬁér@ﬁ}mnducmg

111, whérein said copoly 1 is contal ne

orfagedterating t healénet dcese of saip Haabged i csrexk1mnourik122 The
phar maceuti cal conposition of claim 121, wherein said
formulation is selected fromthe group consisting of

an aggieouphSAbitbil 8P clafin 38! wherehl &ﬂ&fb ﬁ v&ﬁlﬁh Zs sdlected from the
lotion, a spray, a suspension, a po | Spersion,
greups gonsistingdfan Weeart alitbetes related wound, a bum, a sun burn, an aging
skin wound, a corneal ulceration wound, an inflammatory gastrointestinal tract disease
wound, a Bowel inflammatory disease wound, a Crohn's disease wound, an ulcerative
colitis, a hemorrhoid, an epidermolysis bulosa wound, a skin blistering wound, a
psoriasis wound, an animal skin wound, an animal diabetic wound, a retinopathy

wound, an oral wound (mucositis), a vaginal mucositis wound, a gum disease wound,

a laceration, a surgical incision wound and a post surgical adhesis wound.

87.  The method of claim 86, wherein said ulcer is selected from the group
consisting of a diabetic ulcer, a pressure ulcer, a venous ulcer, a gastric ulcer and an

HIV related ulcer.



123. The pharmaceutical conposition of claim111,

wherein sai d pharnaceuti cal conposition includes a
weabiscozuapport. 124. A nethod of inducing or PCT/IL2004/000640

accel erating a healing process of a danaged skin or

skin wound, the nmethod conprising nodul ati ng

expressi on and/ or activity189 at | east one PKC isoform

in dermal cells colonizing the skin wound; and

admgy St ef 110k | cell.s.a therapeutically
ot o v ertiohBa SPUGEES Thier G ol edifar, BROH oY

sel ected fromthe group consisting of a hornone, a
grO\C/gh factor, an adi pokine, PKCd RACK and GAB662 with
sai d modulhsrnefod ebelaisy 8 brwhenein srid desulints ol naturiabis K.
isoformto thereby induce or accelerate the healing
process of the damaged skin or skin wound. 125. The

met 50d of Tied aiethcl26f aMigr 85N virkdn d@ld 8hsufif! IsSc@ftined in a
fibroblasts or keratinocytes. 126. The nethod of claim

phgpmaceyical spmpasiiien wmiapted or iopieni apphedtinst ed from t he
group consisting of PKG a, PKC b, PKC-d, and PKC z.
127. The nethod of claim 124, wherein said hornone is

i nsWlin. THBmethbe ofRIAAD0 fwiekdth BhiliZtharhRutd) SRIpbsition is
growth factor is selected fromthe group consisting of
selepted frogr thoagrguirqrasistingoof aphagueethesdutisn, ¢l gel,m dr2dm, a paste, a
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accel erating a healing process of a danmaged skin or
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old.

9s. The method of claim 93, wherein said old skin wound is selected from
the group consisting of an ulcer, a diabetes related wound, a burn, a sun burn, an aging
skin wound, a corneal ulceration wound, an inflammatory gastrointestinal tract disease
wound, a Bowel inflammatory disease wound, a Crohn's disease wound, an ulcerative
colitis, a hemorrhoid, an epidermolysis bulosa wound, a skin blistering wound, a
psoriasis wound, an animal skin wound, an animal diabetic wound, a retinopathy
wound, an oral wound (mucositis), a vaginal mucositis wound, a gum disease wound,

a laceration, a surgical incision wound and a post surgical adhesis wound.
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101.  The method of claim 99, wherein said pharmaceutical composition

includes a solid support.

102. A pharmaceutical composition for inducing or accelerating a healing
process of a damaged skin or skin wound, the pharmaceutical composition
comprising, as an active ingredient, a single dose-unit of insulin selected capable of
inducing or accelerating a healing process of the damaged skin or skin wound, and a
pharmacentically acceptable carrier being designed for topical application of the

pharmaceutical composition.

103.  The pharmaceutical composition of claim 102, wherein said single
dose-unit of insulin is 0.001 to 5 nM in 0.01 — 0.2 ml of said pharmaceutical

composition.

104. The pharmaceutical composition of claim 102, wherein said single
dose of insulin is ranging from 0.01 to 0.5 nM in 0.01 — 0.2 ml of said pharmaceutical

composition.
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106. The pharmaceutical composition of claim 102, wherein said insulin is

of a natural source,

107.  The pharmaceutical composition of claim 102, wherein said damaged
skin or skin wound is selected from the group consisting of an ulcer, a diabetes related
wound, a burn, a sun burn, an aging skin wound, a corneal ulceration wound, an
inflammatory gastrointestinal tract disease wound, a Bowel inflammatory disease
wound, a Crohn's disease woﬁnd, an ulcerative colitis, a  hemorrhoid, an
epidermolysis bulosa wound, a skin blistering wound, a psoriasis wound, an animal
skin wound, an animal diabetic wound, a retinopathy wound, an oral wound
(mucositis), a vaginal mucositis wound, a gum disease wound, a laceration, a surgical

incision wound and a post surgical adhesis wound.

108.  The method of claim 107, wherein said ulcer is selected from the group
consisting of a diabetic ulcer, a pressure ulcer, a venous ulcer, a gastric ulcer and an

HIV related ulcer.

109.  The pharmaceutical composition of claim 102, wherein said insulin is

contained in a formulation adapted for topical application.

110. The pharmaceutical composition of claim 109, wherein said
formulation is selected from the group consisting of an aqueous solution, a gel, a
cream, a paste, a lotion, a spray, a suspension, a powder, a dispersion, a salve and an

ointment.

111. The pharmaceutical composition of claim 102, wherein said

pharmaceutical composition includes a solid support.
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113.  The method of claim 112, wherein said administering is effected by a

single application.

114. The method of claim 111, wherein said therapeutically effective

amount of copolymer-1 is a concentration of copolymer-1 ranging between 1 to 500
pg/ml.

115. The method of claim 111, wherein said wound is selected from the
group consisting of an ulcer, a diabetes related wound, a burn, a sun burn, an aging
skin wound, a corneal ulceration wound, an inflammatory gastrointestinal tract disease
wound, a bowel inflammatory disease wound, a Crohn's disease wound, an ulcerative
colitis, a hemorrhoid, an epidermolysis bulosa wound, a skin blistering wound, a
psoriasis wound, an animal skin wound, an animal diabetic wound, a retinopathy
wound, an oral wound (mucositis), a vaginal mucositis wound, a gum disease wound,

a laceration, a surgical incision wound and a post surgical adhesis wound.

116.  The method of claim 115, wherein said ulcer is selected from the group

consisting of a diabetic ulcer, a pressure ulcer, a venous ulcer, a gastric ulcer and an
HIV related ulcer.

117.  The method of claim 111, wherein said basic protein analog is

contained in a pharmaceutical composition adapted for topical application.

118. A pharmaceutical composition for inducing or accelerating a healing
process of a damaged skin or skin wound, the pharmaceutical composition
comprising, as an active ingredient, a therapeutically effective amount of copolymer-1
and a pharmaceutically acceptable carrier being designed for topical application of the

pharmaceutical composition.
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wélrdgie Reletteatiiohe the group consisting of an ulcer, a diabetes related wound, a
burn, a sun burn, an aging skin wound, a corneal ulceration wound, an inflammatory
gastrointestinal tract disease wound, a bowel inflammatory disease wound, a Crohn's
disease wound, an ulcerative colitis, a hemorrhoid, an epidermolysis bulosa wound, a
skin blistering wound, a psoriasis wound, an animal skin wound, an animal diabetic
wound, a retinopathy wound, an oral wound (mucositis), a vaginal mucositis wound, a
gum disease wound, a laceration, a surgical incision wound and a post surgical adhesis

wound.

120.  The method of claim 119, wherein said ulcer is selected from the group

consisting of a diabetic ulcer, a pressure ulcer, a venous ulcer, a gastric ulcer and an
HIV related ulcer.

121. The pharmaceutical composition of claim 111, wherein said

copolymer-1 is contained in a formulation adapted for topical application.

122, The pharmaceutical composition of claim 121, wherein said
formulation is selected from the group consisting of an aqueous solution, a gel, a
cream, a paste, a lotion, a spray, a suspension, a powder, a dispersion, a salve and an

ointment,

123.  The pharmaceutical composition of claim 111, wherein said

pharmaceutical composition includes a solid support.

124. A method of inducing or accelerating a healing process of a damaged
skin or skin wound, the method comprising modulating expression and/or activity of
at least one PKC isoform in dermal cells colonizing the skin wound; and
administering to said dermal cells a therapeutically effective amount of at least one
additional agent selected from the group consisting of a hormone, a growth factor, an

adipokine, PKC8 RACK and GW9662 with said modulating expression and/or
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125. The method of claim 124, wherein said dermal cells are fibroblasts or

keratinocytes.

126. The method of claim 124, wherein said PKC isoform is selected from
the group consisting of PKC-a, PKC-B, PKC-8, and PKC-C.

127. The method of claim 124, wherein said hormone is insulin.

128.  The method of claim 124, wherein said growth factor is selected from
the group consisting of IL-6, KFG and TNFa.

129. The method of claim 124, wherein said adipokine is adipsin or

adiponectin.

130. A pharmaceutical composition for inducing or accelerating a healing
process of a damaged skin or skin wound, the pharmaceutical composition
comprising, as an active ingredient, a therapeutically effective amount of a substance
for modulating expression or activation of at least one PKC isoform and at least one
additional agent selected from the group consisting of a hormone, a growth factor an

adipokine, PK.C5 RACK and GW9662 and a pharmaceutically acceptable carrier.

131. The pharmaceutical composition of claim 130, wherein said hormone

is insulin.

132.  The pharmaceutical composition of claim 130, wherein said growth

factor is selected from the group consisting of IL-6, KFG and TNFa.

133.  The pharmaceutical composition of claim 130, wherein said adipokine

is adipsin or adiponectin.
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134. The pharmaceutical composition of claim 130, wherein said skin
wound is selected from the group consisting of an ulcer, a diabetes related wound, a
burn, a sun burn, an aging skin wound, a corneal ulceration wound, an inflammatory
gastrointestinal tract disease wound, a bowel inflammatory disease wound, a Crohn's
disease wound, an ulcerative colitis, a hemorrhoid, an epidermolysis bulosa wound, a
skin blistering wound, a psoriasis wound, an animal skin wound, an animal diabetic
wound, a retinopathy wound, an oral wound (mucositis), a vaginal mucositis Wound, a
gum disease wound, a laceration, a surgical incision wound and a post surgical adhesis

wound.

135. The pharmaceutical composition of claim 134, wherein said ulcer is
selected from the group consisting of a diabetic ulcer, a pressure ulcer, a venous ulcer,

a gastric ulcer and an HIV related ulcer.

136. The pharmaceutical composition of claim 130 being contained in a

formulation adapted for topical application.

137. The pharmaceutical composition of claim 136, wherein said
formulation is selected from the group consisting of an aqueous solution, a gel, a

cream, a paste, a lotion, a spray, a suspension, a powder, a dispersion, a salve and an

ointment.

138. The pharmaceutical composition of claim 130, wherein said

pharmaceutical composition includes a solid support.



