Synthetic Peptides; For Use Inhibitors of Neurotransmitter Secretion and as inducers Of Muscle
Relaxation (0001] This application claims the priority benefit of U.S. Provisional Patent Application
No. 60/753,607, filed December 23, 2005, herein incorporated by reference. FIELD OF THE
INVENTION (0002] The present invention describes materials and methods related to synthetic
peptides which block the secretion of neurotransmitters and induce cellular relaxation and use of said
peptides as inhibitors of neurotransmitter secretion and muscle contraction and as inducers of muscle
relaxation. BACKGROUND [Wﬁﬁﬂ%'%ﬁ%'%@@é' mfmqf] %ﬁ"é fvvrinkle creams
make up a sizeable progegivstPAREISHet NSRSk egﬁ&lagﬁaaﬁ)ﬁé U|§§ Qng as gossible. For
many years, wrinkles and fine lines have been trﬁéﬁ #mois arizing't SkiH iR P

‘renewal, preventing degeneration of elastic fibers of 59% the synthesis of collagen. [0004] In the
category of cosmetic treatments to smooth human skin Restylane and Perlane (Q-Med, Uppsala,
Sweden), which are gel#éfithilyTbisgnpkcaipn waimsiequiddyrhanafiof $eBiPasvisisariof collagen

supplement. Colfagigft KipReasibR NGRSy BtEINARNSRBMbIF 24 Sl pglymer that makes skin
firm and durable, As people, age, collagen is lost from the dermal, or deeper skin layer, rendering skin
SHPSRATH B 28

more wrinkly and™ fGetamin A) is an effective non-injection treatment for the skin,

and is often used in medical treatments as ﬂ%ﬁﬁﬁ? ﬁ/i%rm 594§ creams and lotions. [0005) The
numerous anti-aging and wrinkle creams on the cosmetic market improve the skin temporarily, but

often only treat the outerGoept |ayRy peé Dt BRICRISRISH SORRESHE aRdHisRdhe dermis, and so
are -1 unaffecte%?gtgaqges%%qllg 'p%t%é%%ﬂ‘n’&“%%‘éﬁ &@ggcme’tgrtaeé ggﬁ’%transmitters
and induce cellular relaxation and use of said peptides as inhibitors of

neurotransmitter secretion and muscle contraction and as inducers of muscle
relaxation.

BACKGROUND

[6603] Wrinkles and fine lines are signs of aging. Anti-wrinkle
creams make up a sizeable proportion of products intended to keep the skin
youthful as long as possible. For many years, wrinkles and fine lines have
been treated by maisturizing the skin, improving skin renewal, preventing
degeneration of elastic fibers or promoting the synthesis of collagen.

[0004] In the category of cosmetic treatments to smooth human skin
Restylane and Perlane (Q-Med, Uppsala, Sweden), which are genetically
engineered hyaluronic acid derivatives, serve as a sort of collagen
supplement. Collagen, the most abundant protein in the body, is an elastic
polymer that makes skin firm and durable. As people age, coliagen is lost
from the dermal, or deeper skin layer, rendering skin more wrinkly and stiff.
Retinoic acid (vitamin A) is an effective non-injection treatment for the skin,
and is often used in medical treatments as well as in over-the-counter creams
and lotions.

[0605] The numerous anti-aging and wrinkle creams on the cosmetic
market improve the skin temporarily, but often only treat the outermost layer
of skin, the epidermis. Collagen glands lie in the dermis, and so are
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approaches are available. DHEA (dehydroepiandro-sterone) is a product secreted by the human
adrenal glands whose serum concentration declines with aging. DHEA has indirect endocrine and
intracrine actions due to conversion to androgens and estrogens. The transdermal administration of
steroid hormone precursors pregnenolone, DHEA, as well as the natural hormone progesterone, has
some important advantages. In recent years, a vast number of products that contain these active
ingredients have been sold. An excellent composition for transporting DHEA and progesterone
through the skin is an oil-in-water emulsion that contains components of the fatty tissue of the skin

along with suitaEHEFHRLBGINERH SFRATS al@ GLEHEMESEBISH BRIR2lIR5aARS es. [0006] Secretion of
certain neurotrangipiiettes 4eh asaisbly/chelibe (dshgssmpiahtvobiedamipliusdduwontraction, and

nhibiion of these, neuralyanamiers.s e Basis OlaVASLal Lada s SosmRIGoELAS firected agains
expression wrinkigs. ecretion and trafficking of proteins” between compartments in eukaryotic
cells is mediated#ith @girigr WWirAdsamhindined aeiacoine anguintrsrinmeRisnsivedother one. This

transport is medigiade iR Rpth BUBOHARE PP IRiRsg¥iC K TRHSSAARPSaYaA i Samilinspf membrane-

associated proteins such as VAMP, syntaxin and SNAP-25 families which mediate membrane fusion.

[00071 For exan$ifsCith RREMS IS RRCHSAHREIBRNAIPAE p R B Y8 3R AN "eWRbtic vesicles
containing neurolmnsnitpregersteraiid, thes srasyiaptidanienibaateyendiretecs yeeirscantents into the
synaptic cleft. Similarl lar jact (%ﬁf?nk j t SjssOf presynaptic
vesicles containi%%@gp%%po%nge%%%c %?5‘%@%%3 the syﬁg tigcé%ﬁé% R%N%ﬁ%%ﬂ r%r%@e'ins such as

VAMP, syntaxin &Rcesehand soirganiion def iranspastie RBS4 ang srepselaaes timigndbatain different

neurotransmittergxsLigharaGicalaeha amine (R RIRERE RINRMEIRE AfBe Efttheisboedf and
dopamine), acetyjchaoline serot(ﬁin n {or Re tide neurotransmitters, such as enkeghglins. -2 (0000]
RS R d

Acetylcholine is %%’Pfl%&%‘ﬁ' dnitern Ei‘é]%g gre an USE ofliposomes
nanospheres.

{0006] Secretion of certain neurotransmitters, such as acetylcholine,
is essential for the facial muscle contraction, and inhibition of these
neurotransmitters is the basis of most of today’s cosmetic formulas directed
against expression wrinkies. The secretion and trafficking of proteins
between compartments in eukaryotic cells is mediated by carrier vesicles that
bud from one organelie and fuse with another one. This transport is mediated
in part by SNARE proteins, which comprise conserved families of membrane-
associated proteins such as VAMP, syntaxin and SNAP-25 families which
mediate membrane fusion.

[0067] For example, in the synaptic transmission in response to Ca®'
influx, synapfic vesicles containing neurotransmitters fuse with the presynaptic
membrane and reiease their contents into the synaptic cleft. Similarly, at the
neuromuscular junction, Ca®* stimulates the exocytosis of presynaptic
vesicles containing acetyicholine, which is released into the synaptic cleft.
SNARE proteins such as VAMP, syntaxin and SNAP25 are involved in the
exocytosis of these vesicles, which contain different neurofransmitters, such
as catecholamines (norepinephrine/noradrenaline, epinephrine, and
dopamine), acetylcholine, serotonin andfor peptide neurotransmitters, such as
enkephalins.



of acetylcholine is important for muscle contraction. Acetylcholine may also be involved in
nocioception and chemosensitivity. The inhibition of acetylcholine release may be one method for
preventing those muscle contractions that lead to increased facial expression wrinkles. [0009] Most of
today's cosmetic formulas directed against facial expression wrinkles are based on the inhibition of
acetylcholine secretion which is essential for facial muscle contraction. Botulinum toxin is among the
most commonly used molecules against expression wrinkles, mainly for the wrinkles between the
eyebrows, at the periphery of the eyes and on the forehead. Even though most botulinum toxins were
found to be safe for us@oBhunaak/icbiniesatie e imeseiagbnesiipjransmittersdigieasections

remains an IncoRyRISILMANON A ASKBIIRIAHACI JPFHORIE NSRRI CaA Ay Sge adverse

effects. [0010] The moSt frequently reported adverse events in clinical trials for botulinum toxin A
(BOTOX(r)) wer®&ijyoivagiinmodioceniioarand sharesentitvityn TRImiReR phin (11%), and headache
(11%). Caution sheulthsinexeieisasrdiareashvifietest B @X(Hd thissbvisksale with periphery motor
neuropathic disease (e,g., a rophic.lateral sclerosis, motor neuropathy) or neuromuscular
junctional disordg?gﬁé?g%f}%ﬁ%ﬁ#&%gogﬁc\;@?ﬁte ‘eé:‘n%jc(!%??tgggk‘f’r{&%?%géxcluded that such toxins

could b sored n the gGfEH1 ERIALT EHAIALTIRHBROIBRHOROLHEId g8t ATBESborUInU (oxin s
011 i

highly immunogenic. More recently, to circumvent the intra-muscular inéfection of toxins,

transdermal botlﬁﬁ'fﬂiﬁﬁmW@B%@Fmﬁﬁ&%mim@ﬁg'ﬁgh%fﬁ&%"ﬁ&'ﬂ%ﬁg #5808 (u.s. Patent
Publication 2005QRif#46 35445 dPhtehiciB uhlisetorp ARG R SBaR)indniexierisarsmgcthef a toxin on

the sin could be hezaidengieds Rsllecaulat i S BUNSHRARY RIRgk cdon and the

digestive tract. [(56 ile’namerous studies have a ssed the mode of acfion of botulinum toxin,

many of the aspadishirs/eetipes e ryebrensd 2B oatiphen PEGYRS BBA PRI three distinct
biological regiong,@RgaM e theelh Wost botulinum toxins were found to be safe for use

in humans, administration of these agents by intra-muscular injections
remains an inconvenient method of administration, Is immunogenic and can
have some adverse effects.

j0010] The most frequentiy reported adverse events in clinical trials
-for botulinum toxin A (BOTOX®) were dysphagia (19%), upper respiratory

infection (12%), neck pain (11%), and headache (11%). Caution should be
exercised when administering BOTOX® 1o individuals with periphery motor
neurcpathic disease {e.g., amyotrophic lateral sclerosis, motor neuropathy) or
neuromuscular junctional disorders (e.g., myasthenia gravis). Furthermore, it
cannot be excluded that such toxins could be stored in the central nervous
system for long period of time. In any case, botulinum toxin is highly

immunogenic.

[0011] More recently, to circumvent the intra-muscular injection of
toxins, fransdermal botulinum toxin compositions and administrations have
been described (U.S. Patent Publication 20050074461; U.S. Patent
Publication 20050175636). However, presence of a toxin on the skin could be
hazardous, due to possible contact with the mouth, nasopharyngeal region
and the digestive tract.

[0012] While numerous studies have addressed the mode of action
of botulinum toxin, many of the aspects have still to be uncovered. BOTOX®,
for example, comprises three distinct biclogical regions, one mediating cell-
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specific binding, a second mediating cell entry, and a third having protease activity towards various
substrates (e.g., SNARE complex proteins VAMP, syntaxin and SNAP-25) (Montecucco at al., Trends
Biochem. 18:324-327, 1993). Botulinusn toxins specifically cleave proteins present in the SNARE
complex. These SNARE proteins are involved in the exocytosis of vesicles containing acetylcholine.
In the presence of BOTOX(r), the last nine amino acids of SNAP25 are removed. This truncated form
of SNAP25 is extremely stable and competes with wild type SNAP25. Similarly, VAMP or syntaxin can
be cleaved by other classes of botulinum toxins. [0013] An attractive alternative to Botox comprises
the production opgédificasindifeyraset GidARREafiAg A anthsartdodthivilibavingibitiaatieities similar to

those of botulinum, taxin, or. ides ' ifical acetylcholine b
acting on the ve A B S S o R R ’
hexapeptide-3) (BBt &g INARSRRAMontecMqe ptakd ‘fﬁ)”ﬁﬂﬁ@ﬁ’)‘?ﬁbt"r&#f&? e C-terminal
(Gutiorron et ol BB B Bant Jo0sy, Thi ootioslao affets (e celease of

utierrez et al., J. Biol. Chem. ; - 7). This .peptide also affects the release o
neurotransmitterg‘:’b"i}piff&:Igmﬁs@g@é%ésﬁr ’ éaa(fgtﬂ'ﬂl'ﬁv i@&?&&fgﬁéoﬁésn?gﬁfﬁq&%alNE(r),
Lipotec SA, Barasintadnirgaialyisharirsmntilnviiekieaseptelof BRITHX@<thierasyhinewaitite mechanism that
relaxes facial ensinn gndipash'aa fefuclan fhaIRGIaBk RriAdneRess wisamely study

n

published in the International Journal of Cosmetic Science used a 10% concentration of the peptide in
an oil/water emutiabte #hd reaneies NohadiPdyeR SNGRARIe RIBHAMYIDYBOMBA SHHERXBERMy treatment

(V. Kanga, Skingsegegetivery qystamisdappbotifitlantmiy2004); International Journal of Cosmetic
Science 24:303, 2002). Thus far, the SNAP25 molecule was the target for blocking neurotransmitter

release either for BOTE3]or fut sRGIREIRMAtveiscoiencomsises hecrsdumioaieh, the latter is

used as topical. fQ)ALdlBaseA Ut BRIAIESSORIAD AT, shitpalWavintssipeaaRaREde (Pal-KKTTS)
(SEQ ID NO: 25) could have a beneficial effect on the ski{]. Pﬂmito,%llé)ligobpeﬁtidﬁ is a lipophilic
modified peptideSRRIIR PSS SRRIHINM toxin, or to peplides designed to speciiically

block the release of acetylcholine by acting on the vesicles involved in the
exocytosis (the SNARE complex). A peptide (Acetyl hexapeptide-3) (Ac-Glu-
Glu-Met-Gin-Arg-Arg-NH2) (SEQ [D NO: 24) that mimics the C-terminal
sequence of SNAP-25 has been shown to inhibit secretory vesicle docking in
chromaffin cells (Gutierrez et al., J. Biol. Chem. 272:2634-2639, 1997). This
peptide also affects the release of neurotransmitters by blocking exocytosis.
This acetyl hexapeptidle {also named ARGIRELINE®, Lipotec SA, Barcelona,
Spain) is an anti-wrinkle peptide, which acts through a unique mechanism that
relaxes facial tension and leads to a reduction in superficial facial lines and
wrinkles. A study published in the International Journal of Cosmetic Science
used a 10% concéntratio_n of the peptide in an oil/water emuision. The resuits |
showed reduced wrinkie depth up to 30% after a 30-day treatment (V. Kanga,
Skin care delivery systems, Happi, 47 (January 2004); International Journal of
Cosmetic Science 24:303, 2002). Thus far, the SNAP25 molecule was the
target for blocking neurotrahsmitter release either for BOTOX® or for
ARGIRELINE®. The former agent is used in injection, the latter is used as
topical.

10014] Based on peptide sequences, the palmitoylated pentapeptide
(Pal-KKTTS) (SEQ ID NO: 25) could have a beneficial effect on the skin.
Paimitoy! oligo-peptide is a lipophilic modified peptide developed by Sederma
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-4 SA and owned by Croda and is marketed as MATRIXYL(r). Pentapeptides are composed of the
amino acids lysine, threonine and serine, which are made lipophilic by the attachment of palmitic acid.
This leads to the sequence Pal- Lys-Thr-Thr-Lys-Ser or Pal-KTTKS (SEQ ID NO: 26), a combination
that mimics nature's tissue-regenerating processes by signaling the cells of the dermis to synthesize
proteins (collagen 1, ill, IV) and polysaccharides (glycoaminoglycanes, hyaluronic acid) which make
up the connective tissue necessary for padding the skin (U.S. Patent 6,620,419). Two teams of
investigators say palmitoyl pentapeptide is as effective as retinol in improving the effects of

photo-aging but withaws Bisifigyefieats afen assteieds iR TiREnAleT esaaRIRilee separate trials
supported by Sederma SA. f{he first studﬁ e@éned the, effe(':atds of palmitqyl pentapeptide (3 ppm)

versus retinol (7BBMRRRSISHREABUNS AR N RSB ARF SEHN RN 8y examined the
effects of palmitdipgptitape e ei{dabprahiont trensitic atide Thislestis fntheaidagendy Halwomen with
photo-aged skin.,RPalmitc t i gqufr' | i and enhanced the
~ structure of elastll?{%r_@%g'hg%%% %\gf%%grt)epti ggﬁﬁﬁgﬂ@?@ﬁ %vg)]l&E’Eaﬂrg!)?i gsﬁigﬁaléffects and was a
safe and potent ANERFERAUS ElvrIBTSEAMGR0 RBSASIBE 1Y) XanFHpe Yae celisrhihed by the
biotransformatioryeiriativ@yRiivésins praritag ssiagerdf, Hibisqumespijeatenarieksa) is a patented
complex in Myo?i?ggl LS 9736 (Co ni?‘ Ciincinnatiid?—pl. tisF imari{ cOMpos d cglow molecular
weight oligopepti ?°aﬁ|'8'v’\‘/ é%r(r) ,bl(yg z;{l?é'brflﬁ)c/:. RESE Ot CR peeﬁ%e%cég St Rrinkles in a
similar way to botglessatpion pbygdingdhiskindlUrbebatent bl 626419 e Ipanksibrosof the appearance of
expression lines mé@s‘géaﬁgs‘afpiaarmsirpgéwﬁ&gfﬁ@i%%%@cﬂmé?&'@sbawﬂﬂm\h@ogica"y to

retard the aging of cells (anti-free radical activity), and mechanically to inhibit facial muscle

contraction. BotulfURHEE PTRROHRS TR Bt thefidgRiteds piise2sseraied¥itPontal and
vertical frown linestagiosthtiue ipeeh bad sepanis teekanmpsHiwigybsdentdansso-fAhlitstes around the

mouth. The ingregignts AQIRNEhE LALAF BIIRIS, ASSRLIER S ASHBR] VeiRg:ARdRafiro
(700 ppm) to the crow's feet area on photo-aged skin. The second study
examined the effects of palmitoyl pentapeptide (5 ppm) on the structure of
elastin and collagen [V in women with photo-aged skin. Palmitoyl
pentapeptide triggered growth in elastin and collagen IV and enhanced the
structure of elastin and collagen |V. The peptide was not associated with any
side effects and was a safe and potent altermative to retinoids in wrinkle
repair.

[0015] Oligopeptides obtained by the biotransformation of native
proteins from the seeds of Hibiscus esculents L. (okra) is a patented complex
in Myoxinol LS 9736 (Cognis, Cincinnati, OH). It is primarily composed of low
molecuiar weight oligopeptides, allowing good bioavailability. These botanical
peptides combat wrinkles in a similar way to botulinum toxin, by inhibiting the
mechanical factors responsible for the appearance of expression lines on the
face. This novel active ingredient has a dual action, working biologically to
retard the aging of cells (anti-free radical activity), and mechanically to inhibit
facial muscle contraction. Botulinum toxin prevents the formation of dynamic
wrinkles such as horizontal and vertical frown lines across the forehead,
crow's feet around the eyes and naso-labial lines around the mouth. The
ingredient's potential as an anti-wrinkle agent was measured using an in vitro
test on contraction of innervated muscle cells. The ingredient's ability to
inhibit the spontaneous contraction of mu.scle cells was evaluated by
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test on contraction of innervated muscle cells. The ingredient's ability to inhibit the spontaneous
contraction of muscle cells was evaluated by -5 recording the frequency of contractions over 24 hours
using Carisoprodoi, a known muscle relaxant, as a positive control. Cognis reported that a cream
containing 1 %(r) Myoxinol LS 9736 applied to the crow's feet area over a three- week period
suggested considerable anti-aging properties. The cream resulted in smoother skin, and wrinkles
were 26% less noticeable due to significant reduction in muscle cell contractions, the primary
mechanical factor responsible for the appearance of dynamic facial wrinkles. The contraction-

nhibiing effet iggs iy eliehapeleaioaciRRl el pea wisgelidapagl imic e amino

acid sequence of segménts from S roteins have been used to mvestlgate the functional role of
proteins |mpllcatgaqmﬁa%sé&é?ﬁﬁ‘é(ﬁﬁlﬁf%%wggrﬁ%Fp%’('@ﬁﬁgﬂ%%detf‘ 2 FrE181. chem.
272:2634-2639, t8REIniadtarthiysisacdt the73gnipgiminephd eiswinited maim/alfﬁdhmem entering the

target cell and an icial syst I IS necessary to
mediate an effect 6F ﬁfé syﬁt)én 5@38?&%59%@%%% %Iﬂﬁﬂgﬁ%ﬁfﬁg y fusing synthetic
peptides to a doresiiiradamoatizersisitatendupitiies weretdhiiaseapsicrattesURI8wN protein
translocation do@@ﬁﬁc&ﬁi@éu&@%%&%lﬁ@&mﬁeﬁ&f\s—r Ak @iﬁ%@%éﬁﬁéﬁ]@aﬁ&ﬁ@ﬂ extensively

studied and are known as eﬁlc roach to nsduc roteins, jnto %fferen ce | type (for a review
see Dietz et al., (RSPEEIP! nglfi argReg 565{)'0 R ifl%gh RS ERHAR of HIV has
also been showﬁﬁbimﬁagiaﬁecﬁta@emlbmmmtamnmms of mice. Intraperitoneal or intravenous
injection of the PTD fusion protein resulted in delivery of the protein in various organs, including brain.
On the contrary, there i¥8HiY, ofRhesaYAMBtisRARTRSS IRbBBIFNEABRP 3R SE8YSHH8IN when fused
to TA)T PTD or tei%4daiente #am SN inrs @FotETr@?BeéiE@éBlﬁ@@Yﬁﬂdémmnﬁa 31:1509-1519,

2001). However, ffect on th re ease o mltter as_shown wh PTD or

AcTeBH S 8RR R R PRI eSO

9-Arginine (9R) GiRE enhanced penetration o superoxide
dismutase into mAutisrtibmaz et al., J. Biol. Chem 272 2634-2638, 199?) Often the use of the

synthetic peptide is limited by the difficulty in entering the target cell and an

artificial system requiring permeabilization of the cell by saponin is necessary
to mediate an effect of the synthetic peptide. This problem could be
circumvented by fusing synthetic peptides to a domain known to transiocate
peptide or protein into cells such as known protein franslocation domains
(PTD). PTDs, such as a segment of TAT protein of HIV have been
extensively studied and are known as efficient approach to transduce proteins
into different cell type (for a review see Dietz et ai., Mol. Cell. Neurosci. 27:
85-131, 2004). The basic transduction domain of HIV has also been shown to
mediate translocation into various organs of mice. Intraperitoneal or
intravenous injection of the PTD fusion protein resulted in delivery of the
protein in various organs, including brain. On the contrary, there is only one
example of the topical penetration of a catalase protein when fused to TAT
PTD or to 9-Arginine (9R) (Jin et al., Free Radical Biology and Medicine,
31:1509-1519, 2001). However, no effect on the release of neurotransmitter
was shown when the TAT PTD or 8-Arginine (9R) was used alone. Simiiarly,
g-polylysine enhanced penetration of superoxide dismutase into mammalian
skin (Park et al., Molecules and Cells 13:202-208, 2002).

[0017] Aside from the SNAP 25 sequence, no other peptides have
been reported to biock neurotransmitter refease. U.S. Patent 6,794,362
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skin (Park et al., Molecules and Cells 13:202-208, 2002). [00171 Aside from the SNAP 25 sequence,
no other peptides have been reported to block neurotransmitter release. U.S. Patent 6,794,362 -6
describes use of peptides derived from the elastin protein for use in cosmetic compositions. U.S.
Patent 6,358,929 describes use of Lysine-Proline-Valine (KPV) peptides and derivatives as additives
in a cosmetic composition intended to suppress or reduce contact hypersensitivity reactions. U.S.
Patent 6,183,759 describes synthesis of peptides conjugated to lanolin- derived non-hydroxyl fatty
acids for use in cosmetic compositions. [00181 Additionally, the binding of acetylcholine to its receptor
on the muscle c ' u T tracti iInvo ansient
interaction of my?éi%égggg}c%n& %gg)f?]gigg%; %&ﬁ%ﬁ%%&gﬁ&%ﬁ%@ﬁéﬁﬁé éé |ﬁ1]etsﬁ%olymerized in

;
thin filaments (F-GefRPIHigese Ue n?@@ﬁ%ﬁwgé&ﬂ%go@ﬁm‘éi@ﬁﬁiHWfth@mpaﬁm&@ﬁﬂﬂ( filaments

past each other.(Kipe/ ppeptiabl e Q&GRS BINAIIMUSS Id BretainsiR-asHppsif§sMin, vimentin and
nebulin. Alteration {'n the fgaments formatié)n such as alteration . of the actin polymerization could be

one way to avoid' %néc(!: g QORISR AnE Sﬁ?\/%?{g grr%?ﬂﬁﬁ'ﬂﬁhfﬁﬁﬂ@isin rﬁ:lred muscles,
wound healing isftdtent @AEaDyesclibestryplivess of Spptitfes grnjubatadtty damelih-as TGF-(3 are
involved in this fspliePraRe fapesaioRAlGraBled RApsERILich cause increased
deposit of matrix proteins Iema%éﬁfigfrfo?sis. Activaﬁon/pcrocessiné% 0}6 TG&@%' by specific enzymes
such as the proconvertgsgs|e. g daitionmo figk gm@&mﬁmnéﬁﬁ(ﬁ:&@éf{& @msﬂ?IOCk;]ng
the activation of TGE- ' onvertases could. be heneficial in wou ealing, [00201 Thus, there
remains a need i}{‘ Secg(%"agr \é‘(i)itﬁoéear%?ynﬁ%%ehdgogeraueonnéebﬁlﬁé:t%%\?gnﬁ%i ?Poﬂﬁﬁf?ﬁqéfﬁﬁﬁg%?uch as
inhibiting neurotr{ABMAtS INterRelisn shinyasibiang aetisclbiyonnds togarinedsmibitkneously provoking

muscle relaxationARgrsevsRiEb 3% fh e BUNATHASIFRSIe RiaRAAR (PIYERH) Misslss- SUMMARY OF
THE INVENTIOI\Ic:ontrac:i‘.icm occurs by the siiding of the thin and the thick filaments past each

other. The assembly also inchides minor muscle proteins a-actinin, desmin, _
vimentin and nebulin. Alteration in the filaments formation, such as alteration

of the actin polymerization could be one way to avoid muscie contraction and

provoke muscle relaxation. |

[0019] In injured muscles, wound healing is often retarded by a
fibrotic process. Specific growth factors such as TGF-B are invoived in this
fibrotic process. Overexpression of TGF-B leads {0 events which cause B
increased deposit of matrix proteins leading to fibrosis. Activation/processing
of TGF-$ by specific enzymes such as the proconvertases (e.g. furin among
others) is a key event in the fibrotic process. Blocking the activation of TGF-B
via proconvertases couid be beneficial in wound healing.

[0020] Thus, there remains a need in the art to Identify peptide
sequences that have pleiotropic funictions such as inhibiting neurotransmitter
release andl inhibiting muscle contraction, and simultaneously provoking
muscle relaxation, and are useful as a treatment for wrinkles and for injured
muscles. '

SUMMARY OF THE INVENTION

[0621] The present invention relates to identification of peptides that
act as inhibitors of neurotransmitter release and use of these peptides to
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[00211 The present invention relates to identification of peptides that act as inhibitors of
neurotransmitter release and use of these peptides to -7 block neurotransmitter release in biological
functions, such as muscle contraction and to induce muscle relaxation. Further disclosed is the use of
these peptides in a composition suitable for application to the skin to inhibit neurotransmitter
secretion, to prevent muscle contraction and to treat wrinkles and fine lines. Further disclosed is the
use of these peptides on muscle cells to induce muscle cell relaxation. [00221 In one embodiment,
the invention provides a composition comprising one or more peptides selected from the group

consisting of SEG), o MQISirkrinitit PREA80 45 bLIBRGRANPASHIRAL AUEHIBEE Inuglignore, 3 or more, 4 or
more, 5 or more, 6 or more, 7 or more, 8 or more, 9 or mor%%(‘)eor m(?re, dil I more f12 or more, 13
FPEOPE LI

or more, 14 or nfSYArAGERR ANsHEP TEGEABIRES 7el5KRGR. ¥58%% more, 21 or
more, up to 22 cherer eepipdiiesasaiagiositionnsitiably dopegpiisatorgto fIEERIMDONGERIL-23. In another
aspect, the invent i tio S| i Te east 80%
identify to the pe%%gg%‘ﬁ%ﬁeﬁg %2&%?#% ﬁcﬁ% %?W‘fgfg? %ﬁéﬁﬁgﬁﬂgﬁﬁg %\g%?gg share at
least 80%, 85% Su8dinssieD cbyrteradisoesedde dbesrtphitanmentiiden e bItHEFIstRlitfes set out in

SEQ ID NO: 1-23ihatesintedecranedisansshe compositions comprise one or more of SEQ ID NO:
24-29. [0023] In a further aspect, the present invention provides a peptide composition as set out

above wherein the pepmez}comm'meemmwmmem ofvendiatesimadbasincomgidsigerD-enantiomers of
the amino ac'ds’cgf'r%ﬁ%!ég"{;ﬁggr%ge%&ﬁﬁ@ﬁ%@@é@( e dRsid nRAtKE of e dplated aspect,
ates

the invention conte éo at the peptide compositions may be, or may further comprise, one or
more retro-inverd8 NEH 23 Shesraserel Srerrepesaiion RPBiEss SeOMNOL 1%9%[0024] In
another embodineitmibie, Sopterppiaterthatéhe aampesBienmofdhe onventinri ompass, one or more

peptides wherein pne or, Qe DERILSS S5 ISIQMB'GISHY A PE8ARBRS 1 B1GRBILIqY of the invention
or more, 18 or more, 19 or moré, 20 or more, 21 or more, up to 22 or more
peptides selected from the group consisting of SEQ 1D NOs: 1-23. In another
" aspect, the invention provides compositions comprising one or more peptides
having at least 80% identify to the peptides set out in SEQ ID NOs: 1-23. Itis
contemplated that the peptides share at least 80%, 85% 90%, 95%, 96%,
87%, 98%, or 99% identity with any one of the peptides set out in SEQ ID NO:
1-23. In a related embodiment the compositions comprise one or more of
SEQ ID NO: 24-29,

[0023] In a further aspect, the present invention provides a peptide
composition as set out above wherein the peptides comprise L-enantiomers of
the desired amino acids or D-enantiomers of the amino acids, or a mixture of
L- or D-enantiomers of the desired amino acids. In a related aspect, the
invention contemplates that the peptide compositions may be, or may further
comprise, one or more retro-inverso isomers of one or more of the peptides
set out in SEQ ID NOs: 1-23.

[0024] In another embodiment, it is contemplated that the
compositions of the invention comprise one or more peplides wherein one or
more peptides is a fusion protein. In one aspect, the peptides of the invention
are fused to all or part of a second protein. In a related aspect, one or more
peptides in a composition is/are fused to a translocation domain. In another
aspect the protein translocation domain is derived from the HIV TAT protein.
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are fused to all or part of a second protein. In a related aspect, one or more peptides in a composition
is/are fused to a translocation domain. In another aspect the protein translocation domain is derived
from the HIV TAT protein. -8 In a further aspect, the protein translocation domain is an arginine-rich
sequence. In a still further aspect, the peptide is fused to the lipolytic peptide GKH. Other protein
translocation domains contemplated by the invention include, but are not limited to, pentratin-1, the
antennapedia translocation domain, L-arginine oligomers, D-arginine oligomers, L-lysine oligomers,
D- lysine oligomers, L-histidine oligomers, D-histidine oligomers, L-omithine oligomers, D-omithine
oligomers, HSV-h prajgheNVRdianché pamantraitutsesiorpepiits ibavinggaiitrastisix contiguous amino
acid residues that are L- arginin -arginine, L-lysine, D-lysine. | -hjstidin -histidine. L-ornithine, D-
omithine, or » cR BT THe Sl LA B o ferst B oo hee e e
peptides of the ikueHidAthee Hraletn foanslogsliss demameRemrMlatadiimheirwe®INR, RNA (single or

double strandedyQuiNAir [HRARH HABe RHRHRRRDE RRPHARS RSB/ NYSRMIeRAEM further modified

for purposes related to increased shelf-life; increased stability; increased circulating in-vivo half-life of
the peptide in a FRIFfRAlIGIRE cUdRmEs. K RIGH/ e RYaR ﬁﬁ%.@ﬁ%ﬂi%?mg@éutical and
formulation chelyistiey diguradrio labistias oliboyusts, -y stitireugiyolyess Yadmithingegylation,
introduction of ngn- y . ds, mixi ' J ' s, adjuvants,
or carriers, and %Mé%ggﬁ @%‘%e%é%‘éc%fﬁ%%ﬁtﬁ%%ﬁﬁ%%ﬁ@gtgg re%ggt one active
agent selected fregRtifiesdravipeahisasg*orantasensaringadithepbiesigibaime agents,
desquamating agegitink) \baSAIRE A AGERES [SHRRFECEMiSHHING, TDRRBIRINE COEHYtAIAGITINg agents,

abrasive agents, pH.adjustors, anti- glycatijon agents, antj-gxidative agents, NO-synthase inhibitors
agents, agents ﬁ%@l‘ﬁﬁnaﬁﬁ R}'&Hﬁ%gﬂ'g‘?ﬂg aﬁngrﬂﬁgb %ﬁ@‘ﬁ%ﬁ ﬁ}%!@r%fmolecules, agents
preventing the degradaigaspf dermalape(aksaidermBLPRROBIAR KR iag SRiT kg Yting the

synthesis of collagen, agents preventing the ]
a nucleic acid, inciuding but not limited to DNA, RNA (single or double

stranded) or RNAI.

[0026] In one variation, the peptides of the invention are further
modified for purposes related to increased shelf-iife; increased stability;
increased circulating in-vivo half-life of the peptide in a mammal; reduced
systemic toxicity, and the like. Standard pharmaceutical and formulation
chernistry Is used fo achieve such goals, e.g., through glycosylation,
pegylation, introduction of non-hydrolyzable bonds, mixing with
pharmaceutically acceptable diluents, adjuvants, or carriers, and the like.

[0027] Inone aspect the peplide compositions comprise at least one
active agent selected from the group consisting of moisturizers, de- and pro-
pigmenting agents, desquarnating agents, UV absorbing agents, sunscreen
active agents, viscosity modifying agents, abrasive agents, pH adjustors, anti-
glycation agents, anti-oxidative agents, NO-synthase inhibitors agents, agents
stimulating the synthesis of dermal and/or epidermal macromolecuies, agents
preventing the degradation of dermal and/or epidermal macromolecules,
agents stimulating the synthesis of collagen, agents preventing the
degradation of collagen, agents stimulating fibroblasts and/or keratinocyte
proliferation or for stimulating keratinocyte differentiation, muscle relaxants,
dermo relaxants, rejuvenating agents, anti-pollution agents and free-radical
scavengers, agents acting on capillary circulation, agents acting on the

-9-



degradation of collagen, agents stimulating fibroblasts and/or keratinocyte proliferation or for
stimulating keratinocyte differentiation, muscle relaxants, dermo relaxants, rejuvenating agents,
anti-pollution agents and free-radical scavengers, agents acting on capillary circulation, agents acting
on the -9 metabolism of cells, anti-inflammatory agents, anti-perspiring agents, anti- microbial and
anti-fungal agents, with adjuvant hydrophilic and lipophilic gel, active, preserving, solvents,
fragrances, fillers, pigments, odor absorbers. [0028] In another embodiment, it is contemplated that
the concentration of the one or more peptides in the peptide composition is from 0.00001 % to 10%
(w/w) of the totalmesigitiieftiod qdis) Eogitiofermaieaspedss, trdiqenssinnaéoends tastone or more

peptces peptide 3ol R0l "\ RYSLGISLETIRRNUBAY 6 iRl provices a i

dose of the peptide, preferably cont In a container labeled with the contents of the container and
instructions for a@eliYRsRERIGHMB% SIMRILS, [orrensaso flessnBitmaRis: QA @5F35B8&fFon of the invention

is an oil- in-water emulsion, In inrelat d embodimen ,\Hle conggosilti?ndi%attaeter-in-oil immersion. In a
further embodiment, thg}B%%tid ol iﬁg}% R IR TS R A8 T6r topical use. [0030]
Peptides of the imantictnation bEtheantseusingpsy péipdites iecthe gaptidantbrapositisinésfrONA techniques.

AS such, the InvegGRHLTE! G19IER GHAUTAAMLIERIPRLRLUEIERSH T o nucleotide

sequences that encode peptides o ors (especially expression vectors) comprising

such polynucleotitie soneenicatiancetimisprotmecpp Rertides Replids Hatrit &L LR Mrethods of
making the peptigigaaising HRitealsmisiaphisies theriasation pesricelis bt dosaydlitheprovided is a

method for transforming a host cell comprising the step of int ' ing comprising
a polynucleotide ?ﬁ%wgéifﬁggﬁ? I,C i'z?bar'egsiﬁng ﬁgn%éﬁ%ﬁotﬂ%%ﬁ%%ﬁég?g%\é%ﬁgéﬁ%%ﬁﬁ pgurifying the
resultant peptidecaitainsoandddsisaticosferddrainisiotiendop subiemithod above. If the peptide is

expressed as a fusion with a partner, it may be desirable to cleave the fusion to obtain, purified
peptide. 10029]  In one embodiment, the composition of the invention is an oil-

in-water emulsion. In a related embodiment, the composition is a water-in-oil
immersion. in a further embodiment, the peptide composition of the invention
is formulated for topical use. '

[0030] Peptides of the invention can be made using synthetic
techniques and recombinant DNA techniques. As such, the invention further
provides purified and isolated polynucleotides comprising nucleotide
sequences that encode peptides of the invention; vectors {especially
expression vectors) comprising such polynucleotides; host celis comprising
the polynuclectides or the vectors; and methods of making the peptides using
the polynuciectides, vectors, or host cells. For example, provided is a method
for transforming a host cell comprising the step of introducing a vector
according comprising a polynucieotide into said host cell, expressing the
polynucleotide said host cell and purifying the resultant peptide. Also provided
is a host cell fransformed by the method above, If the peptide is expressed as
a fusion with a partner, it may be desirable to cleave the fusion to obtain
purified peptide.

[0031] it will be apparent from the description herein that the
invention provides a number of methods and applications involving the
compositions of the invention. In one embodiment, the invention provides a
method of inhibiting neurotransmitter secretion of a cell comprising coniacﬁng
a cell that secretes neurotransmitters with a composition of the invention in an
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[0031] It will be apparent from the description herein that the invention provides a number of methods
and applications involving the compositions of the invention. In one embodiment, the invention
provides a method of inhibiting neurotransmitter secretion of a cell comprising contacting a cell that
secretes neurotransmitters with a composition of the invention in an -10 amount effective to inhibit
neurotransmitter secretion by the cell. Contemplated target cells known to express neurotransmitters
include, but are not limited to, adult brain and neuronal cells, muscle cells, epithelial cells and
neuroepithelial cells, retina, neuroendocrine cells and Merkel cells in the skin. In one preferred
variation, the coatastinpefefieopnsni asotattingtitecedcrifbrabyaheposition comprising the peptide

in & pharmaceutically Aaglale AR A4A 0B RIEted VARSI HsJgyenlag rovides 2

method of inhibifihg m e conttaction in a mammalian subject comprising administering to a

mammalian subjeeit lrdithiso sideth weinans e calsrdnveiie el pribalisbeeling™ an amount
effective to inhibjigmspitherateaniontdRaFebiscadetmes cmbadimgakdhesirvaniersimyides a

method of inducing muscle relaxation in a mammalian subject camprising administering to a
mammalian subf@cgréeég ﬁ’@gﬁigﬁ”@é‘%ﬁﬁﬁﬁc’r&?@%ﬁﬁgﬁ% Jﬁ%'ﬁﬁﬂ@% o‘foﬂ%%hn\%ﬁ?o%e;% an amount
effective to indusdtma sompetitiartioom@i34] theopkptiderie aipbdimeneuticaliipvacsotepkovides a method

for treating faciaéaerﬁg ession wrinkles comprising administering to a mammalian subject exhibiting
facial expression wrinkles a composition comprising one or more peptides of the invention, in an

amount effect to reducggenth of wrinkled UwpsarmehiEieasesitivgipldeisees hiraahitgmplated that a
facial expression_wrinkle as used herein refers to such.wrinkles resulting from repeated facial
expressions incIfﬂﬂP%WiH]HE%F%8%?%%%{?9%%3”@8Tomé]gaé?o%@%gte?? gﬁﬁ%!r al wrinkles, laugh lines,
brow furrow, wrinkiednistedngd the s ndwiensubiecha Gompoatiing corPERROaYE@E ST@tical frown
lines), and wrinkles,inthe,neRknbeniblsARPERfiRiackakioBYS ShisHARLELb egRtadionrinkle size is

indicative of successful treatment. In one aspect, wrinkle depth is improved by about 10-
[0033] In a related embodiment, the invention provides a method of

inducing muscle relaxation in a mammalian subject comprising administering
to & mammalian subject a composition comprising one or more peptides of
the invention, in an amount effective to induce muscle relaxation.

[0034] In a further embodiment, the invention provides a method for
treating facial expression wrinkies comprising administering to a mammalian
subject exhibiting facial expression wrinkles a composition comprising one or
more peplides of the invention, in an amount effect to reduce depth of wrinkle
creases of increase in wrinkle size. lt is contemplated that a facial expression
wrinkle as used herein refers io such wrinkles resulting from repeated facial
expressions including wrinkles commonly referred to as crow's feet, periorbital
wrinkles, laugh lines, brow furrow, wrinkles around the lips, downturned mouth
corners, glabellar rhytides {vertical frown lines), and wrinkies in the neck. It
will be appreciated that any reduction in the rate of wrinkle size is indicative of
successful treatment. In one aspect, wrinkie depth is improved by about 10-
100%. In a related aspect, wrinkie depth is improved by about 10%, about
20%, about 30%, about 40%, about 50%, about 60%, about 70%, about 80%
or about 90%. In a further aspect, wrinkles shrink or are eradicated entirely.

[6035] In one variation, the invention provides a method for
enhancing wound healing comprising the step of administering to a subject in
need of wound healing an effective amount of a composition comprising one
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100%. In a related aspect, wrinkle depth is improved by about 10%, about 20%, about 30%, about
40%, about 50%, about 60%, about 70%, about 80% or about 90%. In a further aspect, wrinkles
shrink or are eradicated entirely. [0035] In one variation, the invention provides a method for
enhancing wound healing comprising the step of administering to a subject in need of wound healing
-an effective amount of a composition comprising one -11 or more peptides of the invention. In another
variation, the invention provides a method for enhancing wound healing by blocking the fibrotic
process comprising the step of administering to a subject in need of wound healing an effective

amount of a compAsHiaHESIHRE TN NeRIBArrpantites wirbtom) wentineniPIGbindadurther
variation, the invention vides methods for Hea[tin otgler gjsorg\er rekated to_neurotransmitter
R RORASINa P H ey SiosRg e Borgt

release and mus@@® oup consisting o hyﬁ@rﬁ&gﬁgs_is, focal dystonia,
nondystonic discrdexsjsinfitherseipof adohipisieriogritmpasivg ehtinegehbebidmindhiaaioaen subject in

need an effective ARAN0L Ao AU R RS IREHSIPRPICCHRBPiRdRE BUgRSHAldhmention. [0037]

Enhancement of the therapeutic utility of the peptides of the invention is possible by delivery of
additional therap@¥f8t&Fents with the peptides. In one variation, peptides can be co-administered with

other therapeutic agei 1l eragey s AAeAIS ICHSS, i A, DAL INFEorc eurotransite

inhibitors, anti-pain me ons, vasoconstrictors, apoptosis inhibitors, anti-inflammatory agents.
100381 In one adpetinglothendsorsiersrairted \sopridetaapiiaisaicasepd Metidn further comprising

one or more neurRHARSHBITELINNIPEARE JRBCBASIRIET AglasHRAdeR) theagroup consisting of
curare, a bungarotoxin, conotoxin, alcuronium, gallaming, pancuronium, atracuriym, -vecuronium,
Pirenzepine AF-@%Wp@%%f?&?ﬁﬁ%ﬁﬁﬁ%@%ﬁﬁé’%ﬁ@'ht?SB'IHrés[B%g@? RI8Brotransmitters
that may be inhihifedifijntstepeptide scbjegdsitieas af tffedtiveraronunthidecaregsdisiine (ACh),

Dopamine (DA), comprising one or more peptides of the invention.

[0037] Enhancement of the therapeutic utility of the peptides of the
invention is possible by delivery of additional therapeutic agents with the
peptides. In one variation, peptides can be co-administered with other

. therapeutic agents. Such therapeutic agents include, but are not limited to,
neurotransmitter inhibitors, anti-pain medications, vasoconstrictors, apoptosis
inhibitors, anti-inflammatory agents.

[6038] In one aspect, the invention provides peptide compositions of
the invention further comprising one or more neurotransmitter inhibitors and
muscle relaxants seiected from the group consisting of curare, a- _
bungarotoxin, conotoxin, alcuronium, galiamine, pancuronium, atracuriqm,
vecuronium, Pirenzepine AF-DX 116 pF-HHSID, ipratroprium, scopolamine
and atropine

{0639} Neurotransmitters that may be inhibited by the peptide
compositions of the invention include Acetylcholine (ACh), Dopamine (DA),
Norepinephrine (NE), Serotonin (5-HT), Histamine, Epinephrine, Gamma-
aminobutyric acid (GABA), Giycine, Glutamate, Aspartate, bradykinin, beta-
endorphin, bombesin, calcitonin, cholecystokinin, enkephalin, dynorphin,
insulin, gastrin, substance P, neurctensin, glucagons, secretin, somatostatin,
motilin, vasopressin, oxytocin, prolactin, thyrotropin, angiotensin I, sleep
peptides, galanin, neuropeptide Y, thyrotropin-releasing hormone,
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Norepinephrine (NE), Serotonin (5-HT), Histamine, Epinephrine, Gamma- aminobutyric acid (GABA),
Glycine, Glutamate, Aspartate, bradykinin, beta- endorphin, bombesin, calcitonin, cholecystokinin,
enkephalin, dynorphin, insulin, gastrin, substance P, neurotensin, glucagons, secretin, somatostatin,
motilin, vasopressin, oxytocin, prolactin, thyrotropin, angiotensin Il, sleep peptides, galanin,
neuropeptide Y, thyrotropin-releasing hormone, -12 gonadotropnin-releasing hormone, growth
hormone-releasing hormone, luteinizing hormone, and vasoactive intestinal peptide. [0040] It is
contemplated that the foregoing methods can be performed in vitro or can be performed in vivo, by

administering thgqepide fairarRERMESRIRah e gRENEsdimdesgeleaiinghonaasnect, contacting is
performed by a route,s,elegted from the %rlaoglﬁ%%onsjs ing of sub%iéaneous, transdermal, topical,
i 0

intradermal, and"SGHERREPTHBAS NS e RS R R/ention contemplates a method for
improving the appearanga ;eI JRFAIHEAMRRERIIRGRIN ORI & cosmetic comprising
a composition of the invention and a cosmetically acceptable vehicle. In one aSé)ect, said skin is aged,

photoaged, dry, ARTEATBRIAMIRLICEERE RN HE iR PHAERDIFIEIIARRIBCBIHSIR not limited

to water, liquid ospelighamalliestsoagiviesisthaliargetanis, Ithitkeaspsantbptasiieyss which are

described in furthgr detail herein. 004%%&%5 %}E?ﬁgﬁ)ﬁgﬁm&%ﬁ&@m&?&ﬁ%‘éﬁ§,0”1P05i“0”
2EIDE g .

¢ o rfgm‘ned Y A.rouie se :
urther comprisés one o more of estradior, progesterone’ pregnanaione; coenzyme 'Q10;
methylsolanomettamsdgnshipricplpntisdstinel(epgubertraah); plankton extract (phytosome); glycolic

acid; kojic acid; ascorbyl palmitate; all trans retingl; azaleic acid; salic#ic 1c%brc%)%o%strol; estrone;
adrostenedione; and a tarf@cﬁwl‘saf'?ﬂtgqre‘@f&i'%@r} BTSSR SESEEP IR TSNS fises a
sunblock. In onefyaitigtionirgaidecaspeetiaaty aidbeqxisb|dhechietbds apmpirising/astymgwater in oil,

emulsion. In a sqeend,valialon. fe ELEURERY M RpaSIRES RThIRAEIR dAEgNSisting of an
emulsion, Iotion,%§ }%&Z{é%gaﬂ?agogﬁwﬁémem, gream and foam. BRIEF DESCRIPTION OF THE
DRAWINGS  cosmetically acceptable vehicle. In one aspect, said skin is aged, photoaged,

dry, lined or wrinkled. Cosmetically acceptable vehicles may include, but are
not limited to water, liquid or solid emollients, solvents, humectants,
thickeners and powders, which are described in further detail herein.

[6042] it is further contempiated that the cosmetic composition further
comprises one or more of estradiol; progesterone; pregnanalone; coenzyme
Q10; methyisolanomethane (MSM); copper peptide (copper extract); plankton
extract {phytosome); glycolic acid; kojic acid; ascorbyl palmitate; all trans
retinol; azaleic acid; salicylic acid; broparoestrol; estrone; adrosfenedione;
and androstanediols. In a related aspect the composition further comprises a
sunblock. in one variation, said cosmetically acceptable vehicle is an oli in
water, or water in oil, emulsion. In a second variation, said composition is
selected from the group consisting of an emulsion, lotion, spray, aerosol,
powder, ointment, cream and foam.

BRIEF DESCRIPTION OF THE DRAWINGS

[0043] Figure 1 presents a table setting forth peptide sequences
contemplated by the invention.

[0044] Figure 2 shows dose dependent inhibition of neurosecretion of
PC12 cells by peptides MRP, L-Tat-MRP, 3D-MRP, and L-Tat-3D-MRP.
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[0043] Figure 1 presents a table setting forth peptide sequences contemplated by the invention.
[0044] Figure 2 shows dose dependent inhibition of neurosecretion of PC12 cells by peptides MRP,
L-Tat-MRP, 3D-MRP, and L-Tat-3D-MRP. -13 [0045] Figure 3 shows inhibition of neurosecretion of
PC12 cells by combinations of peptides of the invention. [0046] Figure 4A shows the effect of furin
inhibitors on furin activity in vitro. Figure 4B shows the effect of synthetic peptides on furin activity in
vitro. [0047] Figure 5A depicts the effect of varying concentrations of the 9Raclam peptide on furin
activity. Figure 5B shows the effects of varying concentrations of L-Bell peptide on furin activity.

Figure 5C shows the effgakjof Ei§lir@B dndwaaivititidoefsbigssereirhai s itz eiastsyof various furin
inhibitors (Figure GA%iion cheI%torS'.Fi ure,613 fu@n inhibitor RVKR; Figure 6C, peptide D- Rac/am;
and Figure 6D, pc@ﬁﬂ Qafﬂoé'ﬁ)o H%BWF &\}Rﬁ |ﬂV|§ PLES cells. [0049] Figure 7 shows the staining of

PC12-ES cells alter egignt il el RSt RaigiRIAGIRH Fdbirdesaulile Figure 78
shows staining of L-Bell and anti-turin antibody. [0050] Figure 8 illustrates the morphology of PC12-ES

cells after treatr¥BFR-wWilGUERHE shexn trsqrifechel sSrBrc peaplidese) BrpasiM oW BEigure 8C).

[0051] Figure 9 depicts, ] es.of myafibroblast cells.before (Figure 9A . gure 913)
treatment with peptide ér(-pﬁaclglcg gré%%%p %E‘fﬁéﬁ () 8%%5,{c?| ‘ésnﬁﬁé gﬁ%é%%sr,% gﬁ bgeﬂgi%fe% -Bel-1, D-
Rac/am, and L-9%Raa/anyokiptisisiastiurinlaatdteoFigien 8Brahgwrbthe ety GEPRYIRGCRIPTION [0053]
The present invegsiaeiaieadeddestiicaipmeloerinauiiglyFhgiefisinbponydee arstiise of these

e

peptides. [0054] Peptides of the Invention. It is contemplated that the peptides of the invention, such
as those exemplRfda T ey HE RGN Yctive as L amino acid peptides or as D amino acid peptides. L

amino acids are those ?dﬂiﬂ? Figure 6 shows the effects of various furin inhibitors (Figure
BA, ion chelators; Figure 6B, furin inhibitor RVKR; Figure 6C, peptide D-
Rac/am; and Figure 6D, pepfide D-6R) on furin activity in PC12-ES cells.

[0049] Figure 7 shows the staining of PC12-ES cells after treatment
with L-Bel1. Figure 7A shows staining of L-Bel-1 alone while Figure 78
shows staining of L-Bel1 and anti-furin antibody.

10056] Figure 8 illustrates the morphology of PC12-ES cells after
treatment with either L-Bel1 (Figure 8A), D-8rac (Figure 88) or peptide L-9K
(Figure 8C).

10051] Figure 9 depicts images of myofibroblast cells before (Figure
OA) and after (Figure 9B) treatment with peptide D-8Rac/am.

[0052] Figure 10 describes the effects of peptides L-Bel-1, D-
Rac/am, and L-9K on myofibroblast-mediated collagen contraction.

DETAILED DESCRIPTION

{0053] The present invention relates to identification of
therapeutically beneficial peptides and use of these peptides.

[0054] Peptides of the Invention. It is contemplated that the peptides
of the invention, such as those exemplified in Figure 1 are active as L amino
acid peptides or as D amino acid peptides. L amino acids are those amino
acids ts/picaiiy found in naturally synthesized peptides. L amino acids are the
amino acids expressed in the L. conformation.
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acids typically found in naturally synthesized peptides. L amino acids are the amino acids expressed
in the L conformation. -14 [0055] D amino acids are the enantiomeric form of L amino acids and are
not typically incorporated into naturally synthesized peptides. It is contemplated that the peptides of
the invention are active as D- enantiomeric amino acid peptides, i.e., the same sequence from NH2 to
COOH ends, but each amino acid is a D-enantiomer. [0056] In one embodiment, the peptides of the
present invention are non-hydrolyzable. To provide such peptides, one may select peptides from a
library of non-hydrolyzable peptides, such as peptides containing one or more D-amino acids or
peptides containing on@@ssNO® aekhd ydiolyaabircpepiidinrtancivliniony amino axdisaridso
contemplated by the ir}vt?fnsici;%ﬁ:y aﬂr_‘iec? g\_llbgé[gérﬂ{%nmg{&%@e%i&g s%%éé&%ggrm “retro-inverso peptide"
a e direct e

refers to an isonfar near peptide in whic ( fon of the sequence is reversed, and the term
"D-retro-inverso tsuisenpiateddiet treipentidesol hedayeisiarmamiverpthi- graciemetthe sequence

is reversed and %}%aﬁB%&%@F%&h 2ENi e aeiche esilea i IRYRTIRH, REEODS! ehtitiasan et al., Nature
368:744-46,1994; Brady  at al,, Nature 368:692-93,1994, Guichard et al., J. Med. Chem. 39:2030-

39,1996. The retf@PLANAAHE 5 HBRANY TR ssical F-mock synthesis and further analyzed by
Mass Spectrometry. qutﬁsﬂe RH%@%%%%%%{W&%%@%@B%W&M iAibIYPe8] An all-D

retro-inverso peptide o nvention would provide a peptide with functional properties similar to the

native peptide, wisrsiydielyzakie gFoue\tieRueh PRRSIKES: SRS SBEHARRIESHE9FdA to the native
peptide alignmeni,/an; wHdA-rotRENadIRtpapEdws slant Ragkptes dentiinbitpteeibthacraturally
occurring TAT prgtein, (formed of L-amino acids).has the sequence . R ‘ﬁ\g@ino acids 4- 12
of SEQ ID NO: 3 ,'ﬂ@é@tﬁ‘gﬁ?\\%Pseﬁg%%ﬁia%ngaﬁa'l%% %ﬁﬁgrﬁggﬁia‘g@m@ﬁ% In0 acids) would
have the sequerrm@RIRRRKKR aaderstief eontemplaies! sy hefrnedion arealbD-#iEmino acid
peptides (direct §ﬁ%@8%&§cgg§_roinverso) could be applied to

[0057] The term "retro-inverso peptide” refers to an isomer of a
linear peptide in which the direction of the sequence is reversed, and the term
"D-retro-inverso isomer” refers to an isomer of a linear peptide in which the
direction of the sequence is reversed and the chirality of each amino acid

- residue is inverted, See, e.g., Jameson et al., Nature 368:744-46,1994; Brady
| et al., Nature 368:692-93,1994, Guichard et al,, J. Med. Chem. 39:2030-
39,1996. The reiro-peptides are produced by classical F-mock synthesis and
further analyzed by Mass Spec’tro'metry. They are purified by HPLC using
{echniques known in the art.

{0058] An all-D refro-inverso peptide of the invention would provide a
peptide with functional properties similar to the native peptide, wherein the
side groups of the component amino acids would correspond to the native
peptide alignment, but would retain a protease resistant backbone. To
illustrate, if the naturally occurring TAT protein (formed of L-amino acids) has
the sequence RKKRRQRRR (amino acids 4- 12 of SEQ ID NO: 3}, the retro-
inverso peptide analog of this peptide (formed of D-amino acids) would have
the sequence RRRQRRKKR (reverse of amino acids 4-12 of SEQ ID NO: 3).
D-amino acid peptides (direct sequence or retroinverso) could be applied to
other peptides such as Argireline (acetyl-hexapeptide) or Pal-KTTKS (SEQ ID
NO: 26).
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other peptides such as Argireline (acetyl-hexapeptide) or Pal-KTTKS (SEQ ID NO: 26). -15 [00591
The net result of combining i3-enantiomers and reverse synthesis is that the positions of carbonyl and
amino groups in each amide bond are exchanged, while the position of the side-chain groups
extending from the alpha carbon is preserved. Unless specifically stated otherwise, it is presumed
that any given L-amino acid sequence of the invention may be made into an D retro-inverso peptide
by synthesizing a reverse of the sequence for the corresponding native L-amino acid sequence.
[00601 In one embodiment, it is contemplated that a peptide of the invention is cross-linked to a side

chain of any one of theEMdeﬂ@eﬁgﬂ,@g@;ghﬁ@mbﬁhi@rmﬁmﬂﬁgmg@aﬁmm&@k similar peptides or
the peptides of the inventjon to each other to generate bragnched peptides. In one aspect, branching
L L I

b
may bo at the NPT gL e, BREonR 5 T ratPan A amine Bt 2

SUton Internal amino acids
resulting in interriairor arec ki aogedrvibdeciieaabidon obihe siferthain gnoupsaigndidtions

simutaneousty. (G TG ARRIAGS A RNEAIOMGER BB s aaschaserirs.

Modifications contemplated by the invention include, but are not_limited to, pegylation (PEG linkage),
glycosylation, anRtEsseEE il Lpﬁ%%@%?ﬁﬁﬂ%?%im‘w%m‘%ﬁw R ristic, palmitic,
stearic, or acidic ngéas phisreatirpd-avidrad giptidediis sptidsiziegtereyersganfithdar C-terminal esters,

and N-acyl derivallyes of the peplides. gb oG Invenlin. 2 BERINSS Alsg gan be modifed to create
peptlde derivativés )? orming covalent or noncovalent complexes with other moleties.

Covalently-bound compipigs GABRE BRARAAMLRY linkitmhibmshesaiealragistirssterfirectional groups on
the side chains of amino acids comprising the per%t}geog or at the N- or C-t rminus..§)00621 Peptides

of the invention dAXaREAS&SaRirkGdPASIR G AI,088 Bl e RFRI S IRHRERE Theans. For
example, disulfidrebeindSTiie methodcgsienttoasivsslisinsimitamlieptid geotithe seqtideef Bifunctional

reagents can be ysed jo RIVide SHURBRD GUHRPROEPAERLY BT 2 bhe aspect,
branching may be at the N- or C- terminus. Crosslinking may also be carried
out on internal amino acids resulting in internal branching, or carried out at the

N- or C-terminus and internai positions simultaneously.

[0061] The peptides of the invention can be active as modified
peptides. Modiﬁcations contemplated by the invention inciude, but are not
limited to, pegylation (PEG linkage), glycosylation, amidation, carboxylation,
phosphorylation, or addition of an acetyl, myristic, palmitic, stearic, or acidic
group, creation of acid addition salts, amides, esters, in parﬁcuiar C-terminatl
esters, and N-acyl derivatives of the peptides of the invention. The peptides
also can be modified to create peptide derivatives by forming covalent or
noncovalent complexes with other moieties. Covalently-bound complexes
can be prepared by linking the chemical moieties to functional groups on the
side chains of amino acids comprising the peplides, or at the N—or C-
terminus.

[0062] Pepiides of the invention can be either linear or cyclic, and are
produced by natural or synthetic means. For example, disulfide bonds
bétween cysteine residues may cyclize a peptide sequence. Bifunctional
reagents can be used to provide a linkage between two or more amino acids
of a peptide. Other methods for cyclization of peptides, such as those
described by Anwer et al. (Int. J Pep. Protein Res. 36:382-399, 1990} and
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of a peptide. Other methods for cyclization of peptides, such as those described by Anwar et at. (Int. J
Pep. Protein Res. 36:392-399, 1990) and -16 Rivera-Baeza at al. (Neuropeptides 30:327-333, 1996)
are also known in the art. [0063] In particular, it is contemplated that the peptides of the invention can
be conjugated to a reporter group, including, but not limited to a radiolabel, a fluorescent label, an
enzyme (e.g., that catalyzes a colorimetric or fluorometric reaction), a substrate, a solid matrix, or a
carrier (e.g., biotin or avidin) Such labels are well known to those of skill in the art. Labels are
described in, for example, U.S. No. Patent 3,817,837; U.S. Patent No. 3,850,752; U.S. Patent No.
3,996,345, U.S. RpinatRiez4 2d 4REukbSeiidars0i8a783,718988) htsalBatetwidn3t850,752; and
U.S. Patent No. 3,939,350. Any of the peptides of the present invention may comprise one, two, or
more of any of Rese labels. [0064] It is further contemplated that the peptides of the invention can be

conjugated to inhibitoryegeaups fe.grifarometbytiernaten walarmpegidkstong:to block the activity
of an enzyme. The peptides of the jnvention can also act as co titors of n tur.?l cﬂlbstrates. [0065]
Analogs or varialRBHENeBR PERAbIERIEY 0 ShERAPHRL Sﬁ'@%p'dgﬁgg%a%é’g??}}r@n%s &h8 analogs may

be substantially ratiatdbghesflabrestmthiatielly=io entiyaid datlte, fittddsiesaibeloteediic. Preferred
variants and an%LO@;D%%&%%&@&R)ﬁgﬁgm&@%gﬁ@ﬁmiﬁﬁ Sty peglidgsigiothe invention,

such as inhibition of neurosecretion o Ibition of muscle contraction. Peptide analogs or variants
are those peptid@\@inartsralabgiaarminphkpPpe e Rosm picklit Hediy EPRRSAtfino acid sequence
of a peptide set @aidApeE @, RMEBILINS N Feksk 808 85890, V5. P2t63,19d, 95, 96, 97, 98, or

peptide sequen b P ATATAR AT BN oy st ra g2 TS TR o

modulate one orMeok§ibpariesDftatepbNpch iR, 7S mradktaitmegadim s, PI8delitic cleavage,
without the loss aftREf4'BEBRASQSS the present invention may comprise one, two, of more

of any of these labels.

[0064] Itis further contemplated that the peptides of the invention can
be conjugated to inhibitory groups (e.g., fluoromethylketone or
chioromethylketone) to block the activity of an enzyme. The peptides of the
invention can also act as competitors of natural substrates.

{0065] Analogs or variants of the peptides of the invention are also
contemplated. Variants and analogs may be substantially homologous or
substantially identical to the peptides described herein. Preferred variants
and analogs are those which have the same characteristics of the peptides of
the invention, such as inhibition of neurosecretion or inhibition of muscle
contraction. Peptide analogs or variants are those peptide variants having a
minimum percent amino acid identity to the amino acid sequence of a peptide
set out in SEQ 1D NOs: 1-23 (e.g., at least 80, 85, 90, 91, 82, 93, 94, 85, 96,
97, 98, or 99% identity preferred).

{0066] Substitutional variants typically exchange one amino acid of
the peptide sequence for another at one or more sites within the protein, and
may be desighed to modulate one or more properties of the polypeptide, such
as stability against proteolytic cleavage, without the ioss of other functions or
properties. Substitutions of this kind preferably are conservative, that is, one
amino acid is replaced with one of similar shape and charge, as described
below.
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properties. Substitutions of this kind preferably are conservative, that is, one amino acid is replaced
with one of similar shape and charge, as described below. -17 [0067) The term "conservative
substitution" as used herein denotes the replacement of an amino acid residue by another, biologically
similar residue with respect to hydrophobicity, hydrophilicity, cationic charge, anionic charge, shape,
polarity and the like. As such, it should be understood that in the context of the present invention, a
conservative substitution is recognized in the art as a substitution of one amino acid for another amino
acid that has similar properties. Examples of conservative substitutions.include the substitution of one

hydrophobic residue sygisap isvieRing. d@iiémmbb@iaabsﬁmw ayswmee&ycmqtbsnylalanine
proline, tryptoph sine nor ucine.or methionine for an her, or the n of one polar
residue for anotﬂlﬁ %‘E? :Eée['ﬂt 333"{1&%%% argllnllir?e oF (;t%ﬁeé' gogo I(f';“élrpaspartlc acid, or
glutamine for aspesiigiaaitmeshediite hmmmdvobVﬁltopﬁmm ﬁmmwm@%{ﬁl@ﬁlﬂostltuted for

one another INclyge g3akaRinolhpEHa e BICAYSLEN SR LT b IRHBrTSsSeRve substiution’

also includes the usé of a substituted or modified amino acid.in place_of an  unsubstj tutgd parent

amino acid provifiecAEeXRiihaiREsSRHAVEINS. & BURERETE ISHRHHNEC S RAPIDIRS R act with the
unsubstituted poiy pee tidieas Bysimstinitiotest oo armddladdtfm pmﬂmrtanuaumdlmaudas those amino

acids that have been altered '%)r mqg&féﬁ% Jep eI X EQ@& o {0968) The invention
also contemplates use

es as propeptide are eaved Inside the host cell to
generate an activalsiiftion @fé)péMQ@BFW@@‘*F@%W&WW@SY@'&%ﬂSB@Bﬁdes is described

in, for example, \A{m@lc&g{é}ﬁé\lgly&q@%%%ﬁpﬁn@‘b&fpwt%tw i#e8ak)n one embodiment,
the peptides of the invention are %sed a H2- or COO%&Eg of diff rentgg&tldes to
suc

generate fusion PRSIRHRNSAIENGENRREDS 5@% &5 PGy ?ePrge ing proteins, receptor-
specific ligands, emzynotrerastiodcthetsubsliotitio oidgiaing for ipsing, piuwmis agipfotein domains

which may targetthe henlide 19 8iSRARITE K Sp56RK, and the like. Neutral hydrophilic

' amino acids which can be substituted for one another include asparagine,
glutamine, serine and threonine, The term “conservative substitution” also
inciudes the use of a substituted or modified amino acid in place of an
unsubstituted parent amino acid provided that antibodies raised to the
substituted polypeptide also immunoreact with the unsubstituted polypeptide.
By “substituted” or “modified” the present invention includes those amino
acids that have been altered or modified from naturally eccurring amino acids.

[0068] The invention aiso contemplates use of the peptides as
propeptides, which are cleaved inside the host cell to generate an active form
of the peptide of interest. Recombinant synthesis of propeptides is described
in, for example, Wu et al. (Proc Nall Acad Sci U S A. 94:13654-60, 1997).

[0069] In one embodiment, the peptides of the invention are fused at
the NH.- or COOH terminus of different peptides to generate fusion proteins.
The peptides may be fused to proteins such as targeting proteins, receptor-
specific ligands, enzymes, antibodies, translocation domains, or other proteins
or protein domains which may target the peptide to a specific tissue or cell
type to enhance the utility of the peptides of the invention.

[060706] Iitis contemplated that the peptides of the invention are active
as fusion peptides fused to other active peptides such as: Argireline acetyl
AGGEEMQRR (SEQ ID NO: 27); F6LOY10F 14 (SAAEAFAKLYAEAFAKG)
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type to enhance the utility of the peptides of the invention. [0070) It is contemplated that the peptides
of the invention are active as fusion peptides fused to other active peptides such as: Argireline acetyl
AGGEEMORR (SEQ ID NO: 27); F6L9Y10F14 (SAAEAFAKLYAEAFAKG) -18 (SEQ ID NO: 28);
Pal-KTTKS (SEQ ID NO: 26); ESOP- A (NH2- SNKTRIDEANQRATKMLGSG-000H (SEQ ID NO: 29);
Botulinum toxin A or another botulinum toxin B, C, D, E, F and G (Montecucco at at., Curr Opin
Pharmacol. 5:274-9, 2005). 100711 In a related embodiment, the peptides of the invention are fused
to nucleic acids such as DNA, RNA single or double stranded or RNAI. [00721 Translocation domains

are found in mang EifferaebpPERiPaIR FHMSIGEQ thevat\2EptEsutein (MHEr sources for translocating

o7105265, Elior R G DN AR AR O e ORGSR A e, nea
Acad. Sci. USA aaaitadiclLii606, 199n B c&hibiEtr randdatppleper st @thersiuRBiHle translocating or

trafficking pepti%%gg@§§pgj@%§@55yed from the Drosophila melanogaster antennapedia (Antp)
homeotic transcription factor, the h region of the signal sequence of Kaposi fibroblast growth factor

(MTS), and the proteinjpuref}2 ah Seplatiis dnbicdsriend \Hbelsties ohttat indeBioh @kem.
e ol AR elNE N KIGATAINIOSALIO BeRdRaS PaRaM LR O ¢

macromolecules or an arginine-rich peptide including a poly-arginine repeat. In a still further aspect,

the peptide is fused to E%ﬁpolmmg@%gmmm%mgmgf@mi@@@m@m membranes.
Other protein translocation domains con emplﬁ]t d b% the inye tionlinclgde buE.gre nipet limited to,
pentratin-1, the AASHAA M W%S‘I%E%W Ao Eﬁf ﬁ.-%[?&ﬁi%’é% {JORER GiRmhe

, ersr,'%’f-’e rginine oligomers,
L-lysine oligomeweeiDkiysindrotigoant o dxstiiiee HANdrpeotzin WRAR(dessligerhieve - @-omithine

oligomers, D-omijiyng oligammersiReniidesiadngaidaash s soniiguay HRRYAR AR residues that are

L- arginine, D-arginine, L- ysine, D-lysine, L-histidine, D-histidine L:ornlthined D- ornith'sne,
homoarginine, NPRARIRR-IyaRkEON 94 linfeas, Nk Aqad. gk HSR{O: 10691-10685, 1982

exhibit translocating properties. Other suitable transiocating or trafficking
peptides include peptides derived from the Drosophila melanogaster
antennapedia (Antp) homeotic transcription factor, the h region of the signal
sequence of Kaposi fibroblast growth factor (MTS), and the protein PreS2 of
hepatitis B virus (MBV) (Kelemen, et al., J. Biol. Chemn. 277:8741-8748, 2002).

[0073] Alternatively, the translocafing peptide is a polymer of cationic

macromolecules or an arginine-rich peptide including a poly-arginine repeat.
In a still further aspect, the peptide is fused to the lipolytic peptide GKH which
also translocates proteins across membranes. Other protein translocation
domains contemplated by the invention include, but are not limited to,
pentratin-1, the antennapedia translocation domain, L-arginine oligomers, D-
arginine oligomers, L-lysine oligomers, D-lysine oligomers, L-histidine
oligomers, D-histidine oligomers, L-ornithine oligomers, D-orithine oligomers,
peptides having at least six contiguous amino acid residues that are L-
arginine, D-arginine, L-lysine, D-lysine, L-histidine, D-histidine, L.-ornithine, D-
ornithine, homoarginine, N-methyl-lysine, N,N-dimethyl-Lys, N,N,N-trimethyl
lysine, any unnatural basic amino acid (such as N-1-(2-pyrozolinyl}-Arginine
or any unnatural amino acid carrying a guanidino group, or combinations
thereof; and peptide analogs thereof.

[0674] A peptide for use in the invention and a translocating or
trafficking sequence can be linked by chemical coupling in any suitable
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lysine, any unnatural basic amino acid (such as N-1-(2-pyrozolinyl}Arginine or any unnatural amino
acid carrying a guanidino group, or combinations thereof; and peptide analogs thereof. [00741 A
peptide for use in the invention and a translocating or trafficking sequence can be linked by chemical
coupling in any suitable _19 manner known in the art. Many known chemical cross-linking methods
are non-specific, i.e.; they do not direct the point of coupling to any particular site on the transport
polypeptide. As a result, use of non-specific cross-linking agents may attack functional sites or
sterically block active sites, rendering the conjugated proteins biologically inactive. [0075) One way to
increase couplinghspesificitpas inytrdiract dhampikadvoocipdimical erésadinditg grethpd®arel only once or a
few times in one, o1 Dol fle (g PRPERYS A BaR B A, SiRlc R URY Barkiclia ygaroteins,
cysteine, whichis HePeR y protéin @mino acid containing a thiol'group, occurs only a few times. Also,
for example, if a poippdmnsdes RRePiIR st sefuleyss FRR-5PRANE EagtHRPacific for primary
amines will be sqleghieniay WeackMiReGiaNEIS of hahamlynantidectvaantasidnderrgfion of this
approach to increase coupling specificity requires that the polypeptide have the suitably rare and
reactive residuedlf %?8&’9%?@8”85 '@:Bféi?ﬂ%ﬁ 6{9% Sitered” without loss of the molecule's biological

activity. [0076) Methodf@@gxak&}%%%qaq%eeo&ﬁ%@ Qg IS By HneRRiABMkRAIDe

synthesized in solution"or on a solid support in accordance with conventional techngéﬁes. Various

automatic synthe¥iuBlisgie acumriRTel AR M O oK §och Yt fesd Mt tras MM Pknown
protocols. See, iae QERPEIticSicY 88 andsvipiked, Folid:Rimpe Rephistey Bystties)syidined., Pierce
Chemical Co., (1984);Tam et gl., J. Am. Che ; ; - Merrifi Qeignce
232:341-347, 19§’§;] a @grgﬁ\)’ gﬁoéél{?earri %%cﬁ?éé%ﬁ%é?tgﬁggb gﬁdﬁ\%‘%ﬁﬁoﬁeg ads, Academic
Press, New Yorkfetv 2i8is Batspwfartedarnpie Jif Rasiie plidtciemalasIe e 385idug%: @and U.S. Pat.
No. 5,424,398, eackuinfRmpralgariersinhy srinanes. SAREEMAnYE ahiasa/aestivie synthesis
methods use a copoly(styrene- . e .

amino terminus of that polypeptide. Successful utilization of this approach fo

increase coupling specificity requires that the polypeptide have the suitably

rare and reactive residues in areas of the molecule that may be altered

without loss of the molecule's biological activity.

[6676] Methods of Making Peptides. The peptides of the present
invention can be synthesized in solution or on a solid support in accordance

with conventional techniques. Various automatic synthesizers are
commercially available and can be used in accordance with known protocols.
See, for example, Stewart and Young, Solid Phase Peptide Synthesis, 2d.
ed., Pierce Chemical Co., (1984);Tam et al., J. Am. Chemn. Soc. 105:6442,
1983: Merrifield, Science 232:341-347, 1986; and Barany and Merrifield, The
Peptides, Gross and Meienhofer, eds, Aéademic Press, New York, 1 284;
Barany et al., Int. J. Peptide Protein Res. 30:705-739, 1887; and U.S. Pat. No.
5,424,398, each incorporated herein by reference.

[00777 Solid phase peptide synthesis methods use a copoly(styrene-
divinylbenzene) containing 0.1-1.0 mMol amines/g polymer. These methods
for peptide synthesis use buiyloxycarbony! (t-BOC) or 9-fluorenylmethyloxy-
carbonyl(FMOC) protection of alpha-amino groups. Both methods involve
stepwise syntheses whereby a single amino acid is added at each step
starting from the C-terminus of the peptide (See, Cotigan, et al., Current
Protocols in Immunology, Wiley Interscience, 1891, Unit 8). On completion of
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divinylbenzene) containing 0.1-1.0 mMol aminesfg polymer. These methods for peptide synthesis use
butyloxycarbonyl (t-BOC) or 9-fluorenylmethyloxy- carbonyl(FMOC) protection of alpha-amino groups.
Both methods involve stepwise syntheses whereby a single amino acid is added at each step starting
from the C-terminus of the peptide (See, Coligan, at al., Current Protocols in Immunology, Wiley
Interscience, 1991, Unit 9). On completion of -20 chemical synthesis, the peptides can be deprotected
to remove the t-BOC or FMOC amino acid blocking groups and cleaved from the polymer by
treatment with acid at reduced temperature (e.g., liquid HF-10% anisole for about 0.25 to about 1
hours at 0C). Afteﬁmaosaﬁmgétmrpegms cdrebpephdeecee extaatead fran-B@polymer with 1 %
acetic acid soluti ich is then ophilize ield the cr de material can
normally be puri%@gsv g sucﬂ? tﬁ){aé?%sgagrge I?r'l'aalor?%sn frd weggz erxs é‘ &-% g 5% acetic acid as a
solvent. Lyoph|I|im§nmapmepﬂ@érﬁ§@ﬂ@ﬁ§@m9ﬁ@m(ﬁrﬂ Wm%lﬂﬁﬁ@%mg@r@bus peptide or

peptide derivativgpy(ighses Jhem h@a&h@rémea;eﬂw BVERSRARAPGEERCIRIGHAS aRaMINO acid
analysis, thin layer chromatograp y,. h g'ﬁrformance |IQUI§ chromato raphéﬁjltrawolet absorption

spectroscopy, mBERHASSAlHE &mﬂ;ﬁ"%{ﬂ RRYTREYIEY 1 agﬁ“‘a?ﬁ\ SRR X8 dPadation. [0078]
Alternatively, a vieatiyophéiqre 3sivielddboofivdst repétaatsiinegririeutibisrietlcmontamaliyd express the
peptides of the T bacteria
translformed WILL&‘%‘Z&S%%n@?ﬁ%g&%%pﬁ%%%%@%&g?ﬂ{d@g}? ﬁo@m%%%%%ﬁé?&%ors yelast

transformed Wlth%%laéﬂﬁés%ﬁﬁﬁvﬁé&tdfgomgét’@&Péﬁﬁférr?%r W\‘I%Erl%fd‘c’\‘i@/’f’tl?f\m8§%‘)éﬁ?833|on vectors
(e.g., baCU|0V|rU®|Il|G}%EH ol mrainiBRetianpianies ovigepites darvasriownetesn {ged. beauliflower

mosaic virus, Ca etg%c mggcics}/éwﬁa IYIV Qr transform%% vavét bat:‘terljsalt xrp{essmn vectors
(e.g., Tior pBR3 asml animal ce sys emsqr&gﬁﬁ mmma lan o’é sys emg?or the

expression of th@hfemmmphéﬂbin%fgmeow@mkﬁ@m@t@ﬁmgwadﬂiﬁw@l@ art. Host cell strains
may be chosen g &R UEEBBERYSP, PROFASSHRR S RIBTIRY, BriQifantitated by the

solid phase Edman degradation,

{0078} Alternatively, a variety of expression vector/host systems may
be utilized to contain and express the peptides of the invention. These
include but are not limited to microorganisms such as bacteria transformed
with recombinant bacteriophage, plasmid or cosmid DNA expression vectors;
yeast transformed with yeast expression vectors; insect cell systems infected
with virus expression vectors {e.g., baculovirus); plant cell systems
transfected with virus expression vectors {e.g., cauliflower mosaic virus,
CaMV, tobacco mosaic virus, TMV) or transformed with bacterial expression
vectors (e.g., Ti or pBR322 plasmid); or anima! cell systems.

[0079] Mammalian host systems for the expression of the
recombinant protein also are well known to those of skill in the art. Host cell
strains may be chosen for a particular ability to process the expressed protein
or produce certain posi-transiation modifications that will be useful in
providing protein activity. Such modifications of the polypeptide include, but
are not limited fo, acetylation, carboxylation, glycosylation, phosphorylation,
lipidation and acylation. Different host cells such as CHO, Hela, MDCK, 293,
W138, and the like have specific cellular machinery and characteristic
mechanisms for such post translational activities and may be chosen to
ensure the correct modification and processing of the introduced, foreign
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or produce certain post-translation modifications that will be useful in providing protein activity. Such
modifications of the polypeptide include, but are not limited to, acetylation, carboxylation,
glycosylation, phosphorylation, lipidation and acylation. Different host cells such as CHO, Hela,
MDCK, 293, WI38, and the like have specific cellular machinery and characteristic mechanisms for
such post translational activities and may be chosen to ensure the correct modification and
processing of the introduced, foreign -21 protein. Mammalian cells that are useful in recombinant
protein productions include, but are not limited to, VERO cells, HeLa cells, Chinese hamster ovary

K502 nnd 20 e A e o o e doser ned
an cells xXe ar roroC! or eco | nt expressjon o e protein are descripe
o belonr (o080 e T R R S e S R e e R o o
using a commerdﬁﬁ@mlldﬁn@e@@@sﬂ&m (syis_teas, @CQS, YﬂnMBBSJiSERpPM _Si&ta’tN(lnvitrogen,
San Diego, CA). {jleinesite seanLlegiyishs STons. his.sy siemaliniples on the

pre-pro-alpha sequence to direct secretion, but transcription of thie insert Is driven by the alcohol

oxidase (AOXI) PREFRIPAPSHRRRR0 STeRmaRATs oS ived RYEIREBYMEptide is purified from the

yeast growth mediumg%/ g.,he m tF ds to purify the tide from hacterial and mammalian
cell supernatants. [008 gﬁ?tkrnihl\?@?e? I%Spgﬁig e'%%)%/bgfé é“xaﬁ'fgqs%)ede iﬁegﬁ%éré%?ﬁgystem. Insect
systems for prote#kpEagFes Sioreast usiID knowniegiahcaytirbiei ppressionsysiesuelg system,

Autographa califgraieqcRLSradresyaRim HRvE60ER Fé\éhi%;esﬂ@&)afamngpress foreign
genes in Spodoptera %l%gfiperda cells or in Trichoplusia larvae, The peptide coding sequence is

cloned into a nor B8RRI GdPFBRAIENS L NS RYPETAIS Y SR AR ARdNSeRte-PERE!BR®ed under control
of the polyhedringemrantertcSiiemt seferetserbohtahsbeppeptid¢heilhsertde thvepblytledrin gene inactive

and produce rec%yg@?g&iagééségéggzgp?gﬁ/{gzéﬁﬁ%iﬁ%&gﬁ g?q%gmg}?o@t viruses are then used to

infect S. frugiper s or Trichoplu peptide s expressed
[0081] The secreted peptide is purified from the yeast growth

medium by, e.g., the methods used to purify the peptide from bacterial and
mammalian cell supernatants,

[0082] Alternatively, the peptide may be expressed in an insect
system. Insect systems for protein expression are well known to those of skill
in the art. In one such system, Autographa californica nuclear polyhedrosis
virus (AcNPV) is used as a vector {0 express foreign genes in Spodoptera
frugiperda cells or in Trichoplusia larvae. The peptide coding sequence is

' cloned info a nonessential region of the virus, such as the polyhedrin gene,
and placed under control of the polyhedrin promoter. Successful insertion of
the peptide will render the polyhedrin gene inactive and produce recombinant
virus lacking coat protein coat. The recombinant viruses are then used to
infect S. frugiperda cells or Trichoplusia larvae in which peptide is expressed
{Engelhard et al., Proc Nat Acad Sci 81: 3224-7, 1984).

{0083} In another example, the DNA seguence encoding the peptide
is amplified by PCR and cloned inio an appropriate vector for example, pGEX-
3X (Pharmacia, Piscataway, NJ). The pGEX vector is designed to produce a
fusion protein comprising glutathione-S-transferase (GST), encoded by the
vector, and a protein encoded by a DNA fragment inserted into the vector's
cloning site. The primers for the PCR may be generated fo include for
example, an appropriate cleavage site.
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(Engelhard at al., Proc Nat Aced Sci 91: 3224-7, 1994). [0083] In another example, the DNA sequence
encoding the peptide is amplified by PCR and cloned into an appropriate vector for example, pGEX-
3X (Pharmacia, Piscataway, NJ). The pGEX vector is designed to produce a fusion protein comprising
glutathione-S-transferase (GST), encoded by the vector, and a protein encoded by a DNA fragment
inserted into the vector's cloning site. The primers for the PCR may be generated to include for
example, an appropriate cleavage site. -22 [0084] Where the fusion partner is used solely to facilitate
expression or is otherwise not desirable as an attachment to the peptide of interest, the recombinant
fusion protein may thergbgsgleaveeré are thsidpPEmastisrusbtheolbbgionarittaie cp8ssioNternatively,
the DNA sequence en&%%getp“e)tpg%%ﬂggi may %i%ﬁg%ﬂ%ﬁ}tgw?e%@gégpﬁ&g& gflesired promoter

and, optionally, LEader sequence (see, e.g., er et al., Science, 1041-43,71988). The
sequence of thisreomshinentfugitr rioteineaysheaherpiameddaie Yeeg STHROTHRAR RS then
transformed intofgsigglbﬁl,'@i,q MC1061 using standard procedures employing CaC12 incubation and
heat shock treatment of the bacteria (Sambrook et at, supra). The transformed bacteria are grown in

LB medium Sl_Jpplemequ_egisyvitmtel‘wﬁeiuirtharm\wedmwinneoémbecﬁmtbesmﬂipmm Beinduced by
growih In a sule e T ﬁfaek%%tn%}jgggt; bsiRasRcR Il alledieamtion pii peptide of the

invention and be Cleave ng secretion. Formulations and Routes for Administration. In

order to preparesaampOEIaened I RetRictidn RAUAcEPI4T ¢ E8ary 18 prepare the peptides
of the present inyggtieAcaoPhMBaaHIRFhay HeesHivRRd By, dltBrensdazyppate faMta vivo

applications. Generally, .formulation, of co sjtions, f rCi?\i{f@-\ L | aring compositions
that are essentiaﬂ%ﬁ'ﬁ@ &t PG F@? @%végl %sgldtﬁcgfrsl%%uri msqggt%%ﬁcg ngl(%?;omful to humans or

animals. For prepesetidures piatoyineGach: tompdistiang SwaRbemidteatmemphifaReutical Science,

18th ed., Mack  ya0teria (Sambrook et al., supra). The transformed bacteria are grown in LB
medium supplemented with carbenicillin, and production of the expressed
protein is induced by growth in a suitable medium. If present, the leader
sequence will effect secretion of the peptide of_the invention and be cleaved
during secretion.

{0086} Formulations and Routes for Administration. In order to

prepare a composition of the invention for clinical use, it is necessary to
prepare the peptides of the present invention as pharmaceutical
compositions, i.e., in a form appropriate for in vivo applications. Generally,
formulation of compositions fo'r clinical use will entail preparing compositions
that are essentially free of pyrogens, as well as other impurities that could be
harmful to humans or animals. For preparation of pharmaceutical
compositions see Remington's Pharmaceutical Science, 18th ed., Mack
Publishing Company, Easton, Pa. (1990).

10087] One will generally desire to employ appropriate salts and
buffers to render delivery vectors stable and allow for uptake by target cells.
Buffers alsc will be employed when recombinant cells are introduced into a
patient. Aqueous compositions of the present invention comprise an effective
amount of the peptide or an expression vectbr to cells, dissolved or dispersed
in a pharmaceutically acceptable carrier or aqueous medium. Such
compositions also are referred to as inocula. The phrase “pharmaceutically or
pharmacologically acceptable” refer to molecular entities and compositions
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Publishing Company, Easton, Pa. (1990). [0087] One will generally desire to employ appropriate salts
and buffers to render delivery vectors stable and allow for uptake by target cells. Buffers also will be
employed when recombinant cells are introduced into a patient. Aqueous compositions of the present
invention comprise an effective amount of the peptide or an expression vector to cells, dissolved or
dispersed in a pharmaceutically acceptable carrier or aqueous medium. Such compositions also are
referred to as inocula. The phrase "pharmaceutically or pharmacologically acceptable” refer to
molecular entities and compositions -23 that do not produce adverse, allergic, or other untoward

reactions when admiRiser BRIRRNRNERR, AR B bRy UpRsWREaEacibiy MRES Utically acceptable

carrier" includes any and all solvents, dispersion media, coatings, .antibacterial and antifungal agents,

isotonic and absBASHBIFIREEA NG LANME! ahA THEARe . ARSRSE GrElcPhREmacaHicalients for
pharmaceuticallyectipmte bstdat dsclades|bkpand &l duiveris-dapetiisofasdis, apgtrays/entional
media or agent ig | ' Ith. [SOn Of I I0n,.JiS. uSe in therapeutic
compositions is Cgoﬁﬁtgeghg%[?@#ebé.ﬁdg&%ﬁfﬂ%gn %@é?é{%&%&?ﬁ%éﬂﬁe%%éﬁg i@?ﬁ%ﬁﬁég%%%ated into the

compositions. 1G0BBHeE Heeadtireussrapsspiome da madrasat fon haisrepriticalcastvr

pharmaceutical RigRAsAHEE S AEIMKRGIRIPMO BHICERPTPREPRS FCesHIRatiBriAe present invention
will be via any common route £ logg as ﬁge taﬁgﬁﬁtissg\g IS avail%ble xia that route. The

pharmaceutical &ﬁ%gﬁﬁﬁ‘%‘ rﬁdﬂ} SRR éﬁﬁ@’é o) 053[%8? syoé 9%8@\?53 ional method, e.g., by
intravenous, intréuemtial)iittrasausdhretaptudicutbapasitibnsissumtemplatedopical delivery, or by surgical

implantation at a%ﬂ@#\%ﬁ%‘?a&\?etfﬁ&%f‘é?ﬁs@% CORSist iﬂE@rSM@ﬂﬂﬁ?tﬂé a plurality of doses

over a period of time. 10089] The activé compounds may be prepared for administration as solutions
of free base or pRAMRAEHRR A cally acceptable salts in water suitably mixed with a surfactant, such as

hydroxypropylcellulose ispersigas 4leg SRS RIRERITH bAYSH Pl pRltgiy ene obveols, and

classic pharmaceutical preparations. Administration of these compositions
according to the present invention will be via any common route so long as
the target fissue is available via that route. The pharmaceutical compositions
may be introduced into the subject by any conventional method, e.g., by
intfravenous, intfradermal, intramusclar, retrobulbar, oral, transdermal, or
topical delivery, or by surgical implantation at a particular site. The treatment
may consist of a single dose or a plurality of doses over a period of time.

[6089] The active compounds may be prepared for administration as
. solutions of free base or pharmacologically acceptable salis in water suitably
mixed with a surfactant, such as hydroxypropylcellulose. Dispersions also
can be prepared in glycerol, liguid polyethyiene glycols, and mixtures thereof
and in oils. Under ordinary conditions of storage and use, these preparations
contain a preservative to prevent the growth of microorganisms.

[0090] The pharmaceutical forms suitable for injectable use include
sterile aqueous solutions or dispersions and sterile powders for the
extemporaneous preparation of sterile injectable solutions or dispersions. in
all cases the form must be sterile and must be fluid to the extent that easy
syringability exists. It must be stable under the conditions of manufacture and
storage and must be preserved against the contaminating action of
microorganisms, such as bacteria and fungl. The carrier can be a solvent or
dispersion medium containing, for example, water, ethanol, polyol {for
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and in oils. Under ordinary conditions of storage and use, these preparations contain a preservative to
prevent the growth of microorganisms. [00901 The pharmaceutical forms suitable for injectable use
include sterile aqueous solutions or dispersions and sterile powders for the extemporaneous
preparation of sterile injectable solutions or dispersions. In all cases the form must be sterile and must
be fluid to the extent that easy syringability exists. It must be stable under the conditions of
manufacture and storage and must be preserved against the contaminating action of

microorganisms, such as bacteria and fungi. The carrier can be a solvent or dispersion medium

containing, for e@&mkﬁew&&ﬁmﬁhmwé&faﬁé IRNAG PR TRyEsTe gyt aaaearglycol, and liquid
polyethylene glycol, and the like), suitable mixtures thereof, and.yegetable oils., The proper fluidity can
be maintained, ﬂ&feéx‘r‘ﬁﬁ%ge BS‘}’i}Héeﬁ %eé?%'c%%c{iﬁﬁ;g%%ﬁweaoj?e%r&?ﬁ? rﬁ’ﬁ%gu'rahlgfrﬁaérféﬁce of the
required particle siainfimirbe, dasexafril erstba eswldiya teating sfcustaltesititsy, Pidhsrevention of the
action of microorgaiRAS RN hHOYGRLAAMER KA AR GBHbaCIsiialaar AaklyBgthagents, for

example, parabens, chlorobutanol, phenol, sorbic acid, thimerosal, and the like. In ‘'many cases, it will

be preferable to WRgRIEHREAREgERSRIEslampldheRion ofraismormanRigaPRonged
absorption of theypiggtalaiso @y RABBIRNSEBE Ol cghirdiont d)\sfeates shireiaenp@npositions of

agents delaying absorption, for example, aluminum. monostearate and in. [00911 Sterile
injectable solutioﬁ%rﬁggp %%%r}j 2 Bya ?ncb?nggtlrnsgo ‘Eﬁ'é" aac;(s:. i’\?te ’t%erﬁgpsc?ﬁnad%ﬁ#g%?g( %éq%ired amount in the
appropriate solvemeanyittesesy duwibbelrrefarebl i deniisie isalaricregettaierexadiiguired, followed by

filtered sterilizatiq G el iSRS EHIPIRRALBYIMIBS AIMAEANRG e various sterilized active
ingredients into a sterile vehicle that contains the bagig disgersion medium and jhe reguired other

ingredients from SRIRPSHRNSERLEE BERXAD! APHE By e 4s&: ifaS SOTRIS VP BRSDSFation of sterile
injectable solutiodsidiagabtemstibm &theeana!prepardtion arenvatranate dndrgpkatid.freeze drying

techniques that yield a powder of the active ingredient plus any additional desired ingredient from a
previously sterile [0091] Sterile injectable solutions are prepared by incorporating the

active compounds in the required amount in the appropriate solvent with
various of the other ingredients enumerated above, as required, followed by
filtered sterilization. Generally, dispersions are prepared by incorporating the
various sterilized active ingredients into a sterile vehicie that contains the
basic dispersion medium and the required other ingredients from those
enumerated above. In the case of sterile powders for the preparation of
sterile injectable solutions, the preferred methods of preparation are vacuum
drying and freeze drying techniques that yield a powder of the active
ingredient plus any additional desired ingredient from a previously sterile
filtered solution thereof.

10092] For oral administration the polypeptides of the present
invention may be incorporated ‘with excipients and used in the form of non
ingestible mouthwashes and dentifrices. A mouthwash may be prepared
incorporating the active ingredient in the required amount in an appropriate
solvent, such as a sodium borate sclution (Dobell’'s Solution). Alternatively,
the active ingredient may be incorporated into an antiseptic wash containing
sodium borate, glycerin and potassium bicarbonate. The active ingredient
may also be dispersed in dentifrices, including: gels, pastes, powders and
slurries. The active ingredient may be added in a therapeutically effective

-25-



filtered solution thereof. [00921 For oral administration the polypeptides of the present invention may
be incorporated with excipients and used in the form of non ingestible mouthwashes and dentifrices. A
mouthwash may be prepared incorporating the active ingredient in the required amount in an
appropriate solvent, such as a sodium borate solution (Dobell's Solution). Alternatively, the active
ingredient may be incorporated into an antiseptic wash containing sodium borate, glycerin and
potassium bicarbonate. The active ingredient may also be dispersed in dentifrices, including: gels,
pastes, powders and slurries. The active ingredient may be added in a therapeutically effective -25

amount to a pastgarMifiics fhsterdantifee deavaiey ikinder sanbr ashss, Bavasingsagents, foaming
agents, and hun}ﬁ:tants.é%}w% f[fhe ?r?mé)%Si iog%é) Hggegsgs nt invention may be formulated in a
neutral or salt fofff* PR&r &!} tggm/ e p?a%'le TS e acid addition salts (formed with the
free amino groups of thagrgteinhandwhichiang JaiaGHeYER PRHRBIC ASIFSSHimaniyr example,

hydrochloric or phosphoric acids, or such organic acids as acetic, oxalic, tartaric, mandelic, and the

like. Salts formel® ##@%yHa! PesALIYBLy FHsTIRcaislprectaRie 33HSHNRINE dnfceidses such as, for
example, sodiunzdemaasisne, (Emaeeniim trealeisnantndagrisudyor thedestenapidolinepanie bases as

isopropylamine, frimethylamine. histidine, procaine and the li I jon, solutions
will be administet%%gg\é' r'wa@lr'?r?égaggzmgb?b 3%6%18&03 é%éﬁ&é%?ﬁ&aﬁ%ﬁ %%Pdéﬁosucj%pﬁmount asis
therapeutically eficigiver Suehforganistasids 8 anetity exilitniadasa. mandginendteikge forms such

as injectable SolgigRSHHSH RIPASE FRESUARANGBEYR o PasRRVELINRgSRmR in an

agueous solution, for example, the solution should be suitably buffered if Fréic,essar}/fand the liquid
diluent first rendBREESSHSHRASWIRH REATRENSAGIHTE SPHtRIHE: 3SR Y XHARIFA B0 EIEC solutions are
especially suitabte/fioiddeay enosschnyanisidsesasicsoapprasiaadintedpdataineal administration.

[0095] "Unit dOS%}gﬁﬁﬁQ%%&?n% gi,?ﬂﬁgeﬁﬁg]ount of a therapeutic

[0894] Upon formulation, solutions will be administered in a manner
compatible with the dosage formulation and in such amount as is
therapeutically effective. The formulations are easily administered in a variety
of dosage forms such as injectable solutions, drug release capsules and the
like. For parenteral administration in an agueous solution, for example, the
solution should be suitably buffered if necessary and the liquid diluent first
rendered isotonic with sufficient saline or glucose. These particular agueous
solutions are especially suitable for intravenous, intframuscular, subcutaneous
and intraperitoneal administration.

[0095] “Unit dose” is defined as a discrete amount of a therapeutic
composition dispersed in a suitable carrier. Parenteral administration may be
carried out with an initial bolus followed by continuous infusion to maintain
therapeutic circulating levels of drug product. Those of ordinary skill in the art
will readily optimize effective dosages and administration regimens as
determined by good medical practice and the clinical condition of the
individual patient.

10096} For topical administration, it is contemplated that a
composition comprising one or more peptides of the invention at a
concentration from about 5% io about 50% wiv. it is further contemplated that
the composition for topical administration may contain about 10%, about 15%,
about 20%, about 256%, about 30%, about 35%, about 40% or about 45%
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composition dispersed in a suitable carrier. Parenteral administration may be carried out with an initial
bolus followed by continuous infusion to maintain therapeutic circulating levels of drug product. Those
of ordinary skill in the art will readily optimize effective dosages and administration regimens as
determined by good medical practice and the clinical condition of the individual patient. [0096] For
topical administration, it is contemplated that a composition comprising one or more peptides of the
invention at a concentration from about 5% to about 50% w/v. It is further contemplated that the
composition for topical administration may contain about 10%, about 15%, about 20%, about 25%,

about 30%, abmﬁaﬁ%wqué 4904rabRbau é@%p?évmm !hfetbﬁrimm&WGfltﬂé also provided that
the composition of %[ﬁ invention may seato ﬁ"[ﬁonc tratlon of the one gL rerﬁ)[eptldes from

About 0 500030 TS SR By SRS A b WAL OR SIS St e PratbeR e 1o ¥
- comprise from abbotu000UACH EblouatEn, FEmisduef memmbmgt:tqme@pmmsmm % to about 1 %

Wi total concentigligh i daRcAE By BARARPHAaIR0PRIObHRd BkiRtaY, dfulRsibg il depend on

the pharmacokinetic parameters o ents and the routes of administration. The optimal
pharmaceutical f&QRG kBRI Fe B%E'é’r'ﬁl%?\g?j@m@ﬁ? e irial qonesiraiing ¥fiRBe route of

administration arghéhs destsekpikage. See for example Remington's Pharmaceutical Sciences, 18th
Ed. (1990, Mack Publ. Co, Easton PA 18042) pp 1435-1712, incorporated herein by reference. Such
formulations may influei#é&Tihe Phs Sieavensieokeasing wilkepehdaudhe raenatekirg®cof in vivo

clearance of the sgaynisieses MYUYSHERIRBTANGARSNS ARHIR S AMINIHEdma Suitable dose may
be calculated according to hody Wel?ht bodpy surface z%r‘l%as or orgap ﬁ\ie Further refinement of the
it BREais

calculations necEC@IMARRHESEH R IRPI YIRS detera Wihe18Mhade by those of

ordinary skill in thiegstdirid ontthedoatesipenniesttation aaspibel diginedightafeheSeedage information

and assays discloaGorNerRIRASWRL ARANGIBINA QUUNIS dAlt RN, BB RS O
Co, Easton PA 18042) pp 1435-1712, incorporated herein by reference. Such
formulations may influence the physical state, stability, rate of in vivo release
and rate of in vivo clearance of the administered agents. Depending on the
route of administration, a suitable dose may be calculated according to body
weight, body surface areas or organ size. Further refinement of the
calculations necessary o determine the appropriate freatment dose is
routinely made by those of ordinary skill in the art without undue
experimentation, especially in light of the dosage information and assays
disclosed herein as well as the pharmacokinetic data observed in animals or
human clinical trials.

[0098] Appropriate dosages may be ascertained through the use of
relevant dose-response data. The final dosage regimen will be determined by
the attending physician, considering factors that modify the action of drugs,
e.g., the drug’s specific activity, severity of the damage and the
reéponsiveness of the patient, the age, condition, body weight, sex and diet of
the patient, the severity of any infection, time of administration and other
clinical factors. As studies are conducted, further information will emerge
regarding appropriate dosage levels and duration of treatment for specific
diseases and conditions.

[6099] These compositions of the invention are contemplated for use
in iontophoresis or ElectroMotive Drug Administration (EMDA) which is an
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human clinical trials. [0098] Appropriate dosages may be ascertained through the use of relevant
dose-response data. The final dosage regimen will be determined by the attending physician,
considering factors that modify the action of drugs, e.g., the drug's specific activity, severity of the
damage and the responsiveness of the patient, the age, condition, body weight, sex and diet of the
patient, the severity of any infection, time of administration and other clinical factors. As studies are
conducted, further information will emerge regarding appropriate dosage levels and duration of
treatment for specific diseases and conditions. [0099] These compositions of the invention are

contemplated fogkgetiva iﬁ@iﬁM@fQﬁd&v@h@QﬁU@M@@@dﬂWMﬁ@&m&Mi,which isan -27
effective method of de verln m(?i aa #ﬂ S|te via electric curr%nt e§ into a joint or small
sl Bedy &

body part. It is ngr“plh{/ gl% ss a |na (eSO %id8'8 3&%” %I adverse reactions
which can occur@ﬂﬂhnmlnﬁaotn@ disidveffedis ety asiviersinjeaitiond G0dg0damregmdevitial administration

may be performmgo@,ssé@m%%f;edp@} Efe:@ Patch with microprocessor for periodic

release of the compostion, a patch with mlcroneedles with ultrasound devices, or electric devices.
The peptide compositiqosios) albehsisses Kdmsdaﬁmﬂfr%#malmbmﬁ@@tmg the stratum

comeum of the Pg Kin % mically, abras e.remoy heswe removal,
cellophane tape tﬁgégdjn nd m}ncpcg?jcr?{éa é\;tv%lh%r}ﬁwrﬁﬁgo }gﬁee&ﬁgnm enoé‘dn‘% %a?"?used to

© superoxide dismﬁmwmﬂmsﬁtﬁé@ﬂrmﬂhﬂwmﬁ%m@t@mmrdeh'a}ﬁal90 ¢Jedditivered using

combinations of dif{gEgat transeirmAL SIS B 565 Y@ RIMEaRSgrAsound. (001011
Cosmetic Preparations. TheF tﬁge comiosmons contem;ﬁlatem¥ the inyen on may be formulated
as cosmetic pre Risicatg t%% STHRIDG HIF SRR RAMGHT "The term "cosmetic,”

as used herein, r(efm’mimaﬂysubsta'ncbemlml@,pmlvavmmmem;feremm, or enhances the
appearance of t3gHE @ RKIL pENGHATRAUNGRARE current) with or without an enhancing

agent. Tat fused to superoxide dismutase can cross the stratum corneum.

The composition may also be delivered using combinations of different

transd;eﬁnaf administration such as abrasive and uitrasound.

[00161] Cosmetic Preparations. The peptide compositions
contemplated by the invention may be formulated as cosmetic preparations
for topical use and application for cosmetic purposes. The term "cosmetic,”
as used herein, refers to a substance or preparation which preserves,
restores, or enhances the appearance of tissue or skin. The compounds and
compositions of the present invention may also be useful as an agent for
modifying tissue, especially skin. The term "modify” is used to mean that the
present invention changes either the appearance, form, characteristics and/or
the physical attributes of the tissue to which it is being provided, applied or
administered. The change in form can be refiected in any of the following
alone or in combination; enhanced appearance of the skin; increased softness
of the skin; increased turgor of the skin; increased texture of the skin;
increased elasticity of the skin; and decreased wrinkle formation in the skin.

[60102] Exampies of cosmetics include emoliient emulsions, milky
lotions, nourishing emuisions, cleansing emulsions, and like emulsions;
emollient creams, massage creams, cleansing creams, makeup creams, and
like creams; and the like. These cosmetics are applied to the skinin a
suitable amount per application or with a suitable frequency per day,

- 28 -



compositions of the present invention may also be useful as an agent for modifying tissue, especially
skin. The term "modify" is used to mean that the present invention changes either the appearance,
form, characteristics and/or the physical attributes of the tissue to which it is being provided, applied
or administered. The change in form can be reflected in any of the following alone or in combination:
enhanced appearance of the skin; increased softness of the skin; increased turgor of the skin;
increased texture of the skin; increased elasticity of the skin; and decreased wrinkle formation in the
skin. [00102] Examples of cosmetics include emollient emulsions, milky lotions, nourishing emulsions,
cleansing emulsiEmsyding {ikthempdsidrise wseptrengendemthasissdgd useaths, coleditising creams,

- makeup creams fid IKEFLEHDR ARG TRES SATRAS B BIRBPPABHBALE Skin ina sultable

amount per application or with'a suitable frequen y'per day, -28 according to the age of the user, the
gender, the interfgsmetie preasaiiansorresiaperibed Mdatematinnalaamelic ngrediephient 6,946,436).
Additional cosmpfigisraRcantiansnatsselseibedin daleroetinnahe arrieseringredient Dictionary and

Handbook Vol. 4 (9th ed. 2 . The disclosure of the International C tic Ingredjent Dictionary
d Handbook \BIOT LB TS A R Mo D RO B et i 1
contemplated thirdbrpeateddiic referpacations comprising the peptide compositions of the invention
may optionally comprise other skin benefit materials. These include, but are not limited to estradiol;
progesterone: pregnan&i@iis] co%??ﬁ@@%!%ﬁﬁﬂﬁ%%@?”ﬁﬁ?ﬁBﬁ%r peptide (copper
extract); planktoprepdratbiBoegeriay Bl pelidcidnajictmd cistothybpidmitede; all-trans- retinol;
azaleic acid; salicylic acid: broparoestrol: esttone.adr. dione. t inls;.etc. See U.S.
Patent 6,821,522?.&*J réa(g e?8.’8 Wil %%eﬁéﬁaﬁfikgégégfegséé;{éﬁ% ﬁ%&ﬁ%ﬁ%ﬁé@ﬁﬁn about 2% of
the total by weightniiedfie esiragistitsagedieconecnsassasrians sernavmertaifmay be present at higher

levels, for exampie,fgeishonte iR REMIDEISKE fasiaasaiifremRryligmamray further comprise
SUNSCreens extract (phytosome); glycolic acid; kojic acid; ascorbyl palmitate; ali-trans-

retinol: azaleic acid; salicylic acid; broparoestrol; estrone; adrostenedione;

androstanediols: etc. See U.S. Patent 6,821,524. The steroids will generally

be present at a concentration of less than about 2% of the total by weight of

the composition, while the other skin benefit materials may be present at

higher ievels, for example as much as 10 to 15%.

[00104} The cosmetic compositions may further comprise sunscreens
to lower skin's exposure to harmful UV rays. Sunscreens include those
materials commonly employed to block uliraviolet light. Hlustrative compounds
are the derivatives of PABA, cinnamate and derivatives of salicylate (other
than feruly! salicylate). For example, octyl me{hoxycinnamate and 2-hydroxy-
4-methoxy benzophenone (also known as oxybenzone) can be used. Octyl
methoxycinnamate and 2-hydroxy-4-methoxy benzophenone are
commercially available under the trademarks, Parsol MCX and
Benzophenone-3, respectively. Dermascreen may also be used. The exact
amount of sunscreen employed in the compositions can vary depending upon
the degree of protection desired from the sun’s UV radiation. See U.S. Patent
6,821,524.

[00105] Cosmetic Vehicles. It is contemplated that the peptides of

the invention may further comprise a cosmeticéily acceptable vehicle to act as
a dilutant, dispersant or carrier for the peptides, so as to facilitate distribution
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to lower skin's exposure to harmful UV rays. Sunscreens include those materials commonly employed
to block ultraviolet light. Illustrative compounds are the derivatives of PABA, cinnamate and
derivatives of salicylate (other than ferulyl salicylate). For example, octyl methoxycinnamate and
2-hydroxy- 4-methoxy benzophenone (also known as oxybenzone) can be used. Octyl
methoxycinnamate and 2-hydroxy-4-methoxy benzophenone are commercially available under the
trademarks, Parsol MCX and Benzophenone-3, respectively. Dermascreen may also be used. The
exact amount of sunscreen employed in the compositions can vary depending upon the degree of
protection desirexf frerpaplidsanvhenthadempasi@er is) ppiarddaithe, kit 5¥2hices 08 Tosmetic

Vehicles. Itis copiemplated - hevpaRlidss Mol IRRIUPRAIFLABINGHEUBRERR 2 cosmetically

acceptable vehicle to act as a dilutant, dispersant or carrier for the peptides, so as to facilitate

distribution -29 BHRRCHRHIBICKARSFS RGBS RIOR ROsIpstcakoAFRPRIARAMENAES MM er than or in

addition to watercgapiitel Gde ticpicbes BeNeermDifenéssnfssilion, i estanitsidsbesrars and powders.
A cosmetically acgeptable vehicle may, ¢ rise 5%.10.99.9%_h ight of the composition, and can,
in the absence 8? 8&%?%0&%% Ica%rﬁgtﬁ%}ﬁ? ?r?’é‘ ?gtgif;agn%gté %e}% (i)quh};g%?éition. [00106] The cosmetic
compositions may be ifgHigdPrMrRE 2858RYE caRBBAUSRIcRAPEG Bf Pib/iselpagusksrersions of the
lotion or serum type; anhydrous or Iggophilic_ els; emulsions %f lig i%cg{ semi-liscr} id consistency,
which are obtain@ﬂl“ﬁ?‘ﬁﬁ?ﬁ@gf&‘r‘f Bf '%ﬁ?}tﬁl%?e?ﬁ’%ﬁaﬁﬁg g‘ﬁlil% elik L%’(ISJI?\'/ersely (W/O); or
suspensjpns or emkwsiaas of mmpbﬂin gelmiemliusionssmﬂIiﬂqtomisiem-}iq]ﬁdihmos%ﬁﬂmw. ggl type. These
compositions arc, QU aleh-AREO Y iR AEHSH2 RS INAUE T 3% s blLiSIRND (Bl art [00107]

When the compositions of the invention are formulated as an emulsion, the proportion of the fatty
phase may rangefifsivemsets B8R er missphusiansreem rions of waRpihobeRd-g8ARsition. Oils,

-emulsifiers and  ggreERHSIERISANEPING GrER Bitlael cpraPTREEN drebyisieR trefoarmikatarted from

among those used conventigpally in the cosmetic or der ological field
g accor ing% e sualttec n%ues as are wreTW(no n OR‘HS art.

[60107) When the compositidns of the invention are formulated as an
emuision, the proportion of the fatty phase may range from 5% tc 80% by
weight, relative to the total weight of the composition. Qils, emuisifiers and
co-emulsifiers incorporated in the composition in emulsion form are selected
from among those used conventionally in the cosmetic or dermatological field.
The emulsifer and co-emulsifier may be present in the composition at a
proportion ranging from 0.3% to 30% by weight, relative to the total weight of
the composition. When the compositions of the invention are formulated as
an oily solution or gel, the fatty phase may constitute more than 90% of the
total weight of the composition. '

[60108] The compositions of the invention may alsc contain additives
and adjuvants which are conventional in the cosmetic, pharmaceutical or
dermatological field, such as hydrophilic or lipophilic geliing agents,
hydrophilic or lipophilic active agents, preservatives, antioxidants, solvents,
fragrances, fillers, bactericides, odor absorbers and dyestuffs- or colorants.
The amounts of these various additives and adjuvants are those
conventionally used in the field, and, for example, range from 0.01% to 10%
of the total weight of the composition. Depending on their nature, these
additives and adjuvants may be introduced into the fatty phase, into the
aqueous phase.
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The emulsifer and co-emulsifier may be present in the composition at a proportion ranging from 0.3%
to 30% by weight, relative to the total weight of the composition. When the compositions of the
invention are formulated as an oily solution or gel, the fatty phase may constitute more than 90% of
the total weight of the composition. [00108] The compositions of the invention may also contain
additives and adjuvants which are conventional in the cosmetic, pharmaceutical or dermatological
field, such as hydrophilic or lipophilic gelling agents, hydrophilic or lipophilic active agents,
preservatives, antioxidants, solvents, fragrances, fillers, bactericides, odor absorbers and dyestuffs or

colorants. The amountggby)esexaiplnasiditivesamepbiivesissateidingas emgventionally used in the
field, and, for exam%g., ran%Fér?om.0.0 %.10 I100/ oef,u'ghlettoﬂtn I Wt%ir%ht' f iheiagm&ositiq{n. Depending on
their nature, these’ AUAIVES" d‘gaﬁﬁ ﬁ'ﬂg H%lf/‘ ReRTBaCed IR the eﬁ%‘y pﬁaas'é),nir?to the aqueous
phase. -30 [00106TiEXuritplosyriksvahidh, rrignaoiis dpetydetingaientas. syntheliorvilsclude mineral oils
(liquid petrolatur‘r@ugggmh(g;@'Qﬁg%g@ﬁy?ﬁ*&&ﬁ)@m@w}gm§mggy\@fsoiI), animal oils

(perhydrosqualen(e), synthetic oils (purcellin oil), silicone oils (cyclomethicone) and fluoro oils
(perfluoropolyetH@%ﬂ”PQ&?Hﬁ?@ﬁﬁé, Fatty alopRofsdalrasiqs) aisaniF-A8d) B9 Rit®Svax, carnauba wax

and beeswax) m@apist baxseamasta w4l Ghlidletswalyifiess ailsicbenagdastfaed include glyceryl
stearate, polysorbate 60, PEG-6/PEG-32/glycol stearate mixture, and the like. Solvents which may be
used include the lower @f8dBbls Bmplsifietsavréehanay havssd prolvdadiyeatyitgsyatee glycol. [001111

Hydrophilic gelling,geebid el it erepmxniybRRMNBRE atearhalieame BlQikePSbvaATS Such as
acrylate/alkylacr I%ie cogo%mers, %mﬁcr Iarlpides, gﬂiﬁacphari es suig as ?fﬁwypropylcellulose,
natural gums andtE/T2E0E ‘é&eﬁﬂ% ﬁé@l WS SISO P RAHEHRTEINA W ER o dified clays such
as bentones, fattgamicpereiabadlts spdbresggominum stearates and hydrophobic silica, or

ethylcellulose and polyethylene. '
{00111} Hydrophilic gelling agents include carboxyvinyl polymers

{carbomer), acrylic copolymers such as acrylate/alkylacrylate copolymers,
polyacrylamides, polysaccharides, such as hydroxypropylceliulose, natural
gums and clays, and, as lipophilic ge!iihg agents, representative are the
modified clays such as bentones, fatty acid metal salts such as aluminum
stearates and hydrophobic silica, or ethyicellulose and polyethylene.

[00112] An oil or oily material may be present, together with an
emollient to provide either a water-in-oil emulsion or an oil-in-water emulsion,
depending largely on the average hydrophilic-lipophilic balance (HLB) of the
emollient employed. Levels of such emollients may range from about 0.5% fo
about 50%, by weight of the total composition. Emollients may be classified
under such general chemical categories as esters, fatly acids and aicohols,
polyols and hydrocarbons.

[60113] Esters may be mono- or di-esters. Examples of fatty di-
esters include dibuty! adipate, diethyl sebacate, diisopropy! dimerate, and
diocty! succinate. Acceptable branched chain fatty esters include 2-ethyl-
hexyl myristate, isopropyi stearate and isostearyl palmitate. Acceptable
tribasic acid esters include triisopropyl trilinoleate and trilauryl citrate.
Acceptable straight chain fatty esters include laury! palmitate, myristy! lactate,
oleyl eurcate and stearyl oleate. Preferred esters include coco-
caprylate/caprate (a biend of coco-caprylate and coco-caprate), propylene
glycol myristyl ether acetate, diisopropyl adipate and cetyl octanoate.
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[00112] An oil or oily material may be present, together with an emollient to provide either a
water-in-oil emulsion or an oil-in-water emulsion, depending largely on the average
hydrophilic-lipophilic balance (HLB) of the emollient employed. Levels of such emollients may range
from about 0.5% to about 50%, by weight of the total composition. Emollients may be classified under
such general chemical categories as esters, fatty acids and alcohols, polyols and hydrocarbons.
[001131 Esters may be mono- or di-esters. Examples of fatty di- esters include dibutyl adipate, diethyl
sebacate, diisopropyl dimerate, and dioctyl succinate. Acceptable branched chain fatty esters include
2-ethyl- hexyi myristatgptaagfopphetezicofeta i sadteany|quds itatedé tHopg alolaptrilvalsic acid esters

include triisopro il r i . t ight chain.fatty. gsters include lauryl
palmitate, myris@# I\}e{é%%zfg?3?29%%%%%@%@%&%3%%%%? égé@{l%c%}% @;g%lo-
caprylate/capratStgant oA RAGRFIa fmeng dor f¥R R Ch roBY| SRR EiicRn | ether

acetate, diisopropy asiRathanreehddetrnoalryi-sdRREd4) I Sukaiiarfasly mieehalamed acids include

those compounds haying from 10 to .20 carbgn atoms, such as cefyl, myristyl, palmitic and stearyl
alcohols and aciﬁg?WX?B%g?'%Fé"pﬁw%l %ﬂﬂg@(ﬁ%ﬁgggﬁé’&%&ﬁgﬂi&?& "%%%ﬁf?r/{ggy %ﬁd branched chain
alkyl polyhydroxyiapmrraupnlgols sueixas ptdyppropieiem glytet ahd patyeihgled ey tyigerin are preferred.
Also useful may BenRANBRASRAVEI igboRsaly apeRsiphiuabaed ObGHBMARR dlvcol. Buylene

and propylene glycol are also especially preferred as penetrafion enhancers. Exemplary

hydrocarbons wHiER3RE e RS IgR SINEmEasPantBBICth A PG BR SBBIHUHERL anywhere from 12
to 30 carbon atomssguRivirapHnineialiih peintcampieibye seprmaleneoBidcsdioar afing, KK 5] Another

category of functiosnallritrégépgienéﬁyggm .tgﬁhggﬁg?g r:{ ac&aqggg&t(ig sof the present invention are

thickeners. A thickener 18 ty|dig presen mounts anywhere from 0.1 to 20% by weight of the
composition. Exemplarygijifiie naisoiterEeRydnkectnrlisicay [tpduieiasialthmvugiable under the
trademark Carbopol. Gums may be emﬁgl%yed suchas ) . .
cosmetic compdsitions of the present invention are thickeners. A thickener is
typically present in amounts anywhere from 0.1 to 20% by weight of the
composition. Exemplary thickeners are cross-linked polyacrylate materials
available under the trademark Carbopol. Gums may be employed such as
xanthan, carrageenan, gelatin, karaya, pectin and locust beans gum. Under
certain circumstances the thickening function may be accomplished by a
material also serving as a silicone or emollient. For instance, silicone gums in
excess of 10 centistokes and esters such as glycerol stearate have dual

functionality.

[00116] Powders may be incorporated into the cosmetic composition
of the invention. These powders include chalk, talc, kaolin, starch, smectite
clays, chemically modified magnesium aluminum silicate, organically modified
montmorilionite clay, hydrated aluminum silicate, fumed silica, aluminum
starch octenyl succinate and mixtures thereof.

[00117] Other adjunct minor components may also be incorporated
into the cosmetic compositions. These ingredients may include coloring
agents, opacifiers and perfumes.

[06118] In one aspect it is contemplated to use a mixture of sucrose
esters of coconut fatty acids in aqueous ethanol soiution. A mixture such as
sucrose cocoate has been extensively used as a pharmaceutical excipient in
cosmetic and dermatological products. With a hydrophilic and lipophilic value
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xanthan, carrageenan, gelatin, karaya, pectin and locust beans gum. Under certain circumstances the
thickening function may be accomplished by a material also serving as a silicone or emollient. For
instance, silicone gums in excess of 10 centistokes and esters such as glycerol stearate have dual
functionality. [00116] Powders may be incorporated into the cosmetic composition of the invention.
These powders include chalk, talc, kaolin, starch, smectite clays, chemically modified magnesium
aluminum silicate, organically modified montmorillonite clay, hydrated aluminum silicate, fumed silica,
aluminum starch octenyl succinate and mixtures thereof. [00117] Other adjunct minor components
may also be incaspesaiefasimpittiessi aiskroenpuiidio msdihemturnzaediseanay include coloring

agents, opacifiers_ and rggrrg}gq}gg [Qé)é&@é {%%g%ﬂg%i& i&g{?ﬂ@%BQ%@%Hﬁ%@%&"e of sucrose

esters of coconuf FRty acids in aguesus e solufion. A mixture such as_sucrose cocoate has
been extensivelyegterdresusrppaaperaiatisatee froncrpdesanese anasnaBRsivGical products. With a

hydrophilic and ligapiHlisraieeptidd 8hikbatkbARKBRPRLIRS AR, SHrerRiienRangsigyrizer. In vivo

cotonts, sucros Mo AHGPRRBIES SIALGHR STBEICHC PR Ebr SPB AR B -LReibton (

rug a %or%ﬁon (Ahsan et
al., Int. J. Pharmc2ndiiied3e2608) a Hussiblpabserptibtheskapiseniictile ntskeeticcrose cocoate an

attractive candideq. 36135 BARIPLE ARSGARVIRTFBRARRBR Ao cosmec formulation of the
315 10 . _

peptide compositions of the invention. [00119] It is contemplated that the peptide compositions are
formulated for use as dapronight ieressmAaRIE Binnerpeptideludepbslitiars aret limited to, face,

forehead, around (e, Mouih AU (e, oY Ri e BECRB NG R BINCIARR dRpalgle. hands.

[00120] Methods Brus composi orthe invention"have wideSpread therapeutic utility to treat
subjects in need.riot §mitedt pe dacthdomiisiedtsmenthte matdh sipjeeithapyerdtRad aspect, the

subjects are  petween the eyebrows, neck, décolleté, hands.

[00120] Methods of Use, The compositions of the invention have
widespread therapeutic utility to treat subjects in need. in one aspect, the
subjects are mammalian subjects. In a related aspect, the subjects are
human.

[00121] in one aspect, it is contemplated that the compositions of the
invention inhibit neurotransmitter secretion. The compositions may act on the
neuromuscular plate by blocking vesicular transport, which blocks
neurasecretion of neurotransmitters such as norepinephrine, acetylcholine,
and others.

[00122] In another aspect, it is contemplated that the compositions of
the invention act to inhibit muscle contraction. In a related aspect, the
compositions are used to reduce facial wrinkles caused by muscle
contraction. For example, the composition may act on fibroblasts and
myofibroblasts with contractile properties or act to inhibit actin filaments during
muscle contraction. These peptides may inhibit the myosin troponin complex
or kinases involved in contractile activity. it is contemplated that compositions
comprising the peptides of the invention are applied to facial areas exhibiting
wrinkies or prone to develop wrinkles, such as the area around the eyes, nose
and mouth, to reduce the extent of wrinkles at these sites, prevent additional
or deeper wrinkles from forming, or as a prophylactic agent to prevent

wrinkling in these areas.
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human. [00121] In one aspect, it is contemplated that the compositions of the invention inhibit
neurotransmitter secretion. The compositions may act on the neuromuscular plate by blocking
vesicular transport, which blocks neurosecretion of neurotransmitters such as norepinephrine,
acetylcholine, and others. [00122] In another aspect, it is contemplated that the compositions of the
invention act to inhibit muscle contraction. In a related aspect, the compositions are used to reduce
facial wrinkles caused by muscle contraction. For example, the composition may act on fibroblasts
and myofibroblasts with contractile properties or act to inhibit actin filaments during muscle
contraction. These pepfidezamanduiibiiiig tpasimsgitons cooplexusekimasksrinentved in contractile

activity. Itis contem&_lg}%%% % %t scd;lg %KQQ%‘S%IPW&%HEEEE peptides of the invention are applied to

facial areas exhigl'ﬁng wrinkles or’prone to develop S, such as the area around the eyes, nose

and mouth, to reduce t %pntmmgﬂk}%s@ﬁi@@@pe&@W@@@giﬂ%aéggaqegﬁer v_v_rinkles from
formlng,_gr as a prophylactic gge,nt to reveﬁlt ernw%&,these reasé -:%%Sgo#zsnl Addltlonally, the
compositions colMY¥ea Y AHETHG ISR HOBRILLIR lgﬂragmi e e Plptides. [001241
e e CHbbA e e EIR e o R la A BHSRIRF amen

interaction and muscle ‘contraction. n a related aspect, the compositions may act to inhibit

other types of mixres ebmuselepetacisanfine s s rrneasitiersirl 1riBMeial be use to treat
dystonias, or moxgy @Bt HEWARS ifystbinhss W iRiBeshBHI D QA ROIBITH GagBanizgsting and
repetitive movementslor abgor;nal gosturt%&.s{l'heanr"]l vgrré%rt}tsé %vgi%%%a sin\lg%lgg%%w F\nd sometimes
painful, may afféE'f'solc,giﬁ%rl‘ r?ﬁd%%?e,%%?oub B uSCIEE BUCH A thoseh the arms, Eilegs, or neck, or
the entire body. Pystorsias Theyrsydowiterwhighfecalinyalunteay andlaametimas peinfrlitedyto
blepharospasm (facible sipRuiFe.be Sl Dr MRS ePRiAkSIABE (Afiks'rhe YRS of the head,

face, and neck). o . .
neck, or the entire body. Dystonias may be focal or multifocal dystonia,

including, but not Iifnited, to blepharospasm (forcible closure of the eyelids),
and cranial dystonia (affects the muscles of the head, face, and neck).
Treatments for these conditions may include administration of the peptides of

" the invention with other agents such as drugs that reduce the level
acetylcholine. including trihexyphenidyl, benztropine, ethopropazine and
procyclidine HCl. Drugs that regulate the neurotransmitter GABA may be
used, including diazepam, lorazepam, clonazepam, and baclofen. Gther
agents that may be administered include those that act on dopamine,
including levodopalcarbidopa and bromocriptine, pergolide, pramipexole
requip (ropinerol), tetrabenazine, and reserpine.

[00126] Nondystonic conditions contemplated by the invention
include hemifacial spasms, or tremors, such as those associated with
Parkinson's disease. The peptiﬁés of the invention may be administered in
conjunction with agents including, but not limited to, phenytoin,
carbamazepine and clonazepam, o treat nondystonic conditions.

[06127] Compositions of the invention may also be used fo treat
general muscle spasm or spasticity, referring to a general upper motor neuron
disorder characterized by a velocity-dependent increase in muscle tone.
Spasticity can occur as the result of a variety of efiologies, including stroke,
cerebral palsy, traumatic brain injury and muitiple scierosis. Disability
resulting from spasticity includes pain, muscle spasm, reduced range of
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Treatments for these conditions may include administration of the peptides of the invention with other
agents such as drugs that reduce the level acetylcholine. including trihnexyphenidyl, benztropine,
ethopropazine and procyclidine HCI. Drugs that regulate the neurotransmitter GABA may be used,
including diazepam, lorazepam, clonazepam, and baclofen. Other agents that may be administered
include those that act on dopamine, including levodopa/carbidopa and bromocriptine, pergolide,
pramipexole requip (ropinerol), tetrabenazine, and reserpine. [001261 Nondystonic conditions
contemplated by the invention include hemifacial spasms, or tremors, such as those associated with

Parkinson's disemeion Redrpisiesddi e dnyeasiones Aecationnistespasititgpsjichadion with agents
including, but nat limited to, phenytoin,, carbamazepine and ¢l am. tq treat nondystonic
conditions. (001????%%%§8§ff§%§eo?t egﬁ?\fgnf%zr? n%ef asd %eg %i:d%eTell .%wrrggtiﬁgeneral muscle spasm or
spasticity, referremnjoratipeneithl pentiseaefttireniavestionisoichel Hmaeciserdemisy a velocity-dependent
increase in mus¢lgtaRgnsSpasticity can occur as the result of a variety of etiologies, including stroke,
cerebral palsy, traumatic brain injury and multiple sclerosis. Disability resulting from spasticity includes
pain, muscle spasm, rqdoras] range aimpdsitiotionfthd invpation domctedab deisities. Medications for
spasticity, such as_baclofen, danirolene. i ' n%  aministered in conjunction
with peptides of g%%\‘/’é%ﬁ%ﬁ tog ?ﬁie%tx% %é@g%%%r gg%%goggfﬁg %0612%5 'ﬁwe compositions of the

invention are us&uRertideesisypailaorbyrerbidinsis daupming PERe SERRISIVEBAYRY, including facial

hyperhidrosis, axi{jaeyHaiRers Giasitig we M=okt epMmanaypeaiarisiBy arddsing dmeating of the
bands), plantar hﬁperhi rosis, and sweating on the trunk area. [00129] It is also contemplated that the
compositions of 8%%&%#’8&- are useful to enhance wound healing. In wound healing the

compositions may redygg {Be sk gRBIEBrISHBIASS AL IS ERgloekiskind NG YVEHBH
are useful to enhance wound healing. In wound healing the compositions
may reduce the skin tension generated during repair of skin during wound
healing and increase the rate of healing and reduce the amount of scarring.

[00130] It is further contemplated that the compositions of the
invention are useful to accelerate muscle repair. In one aspect, the peptides
of the invention interfere with fibrosis by interfering with TGF-B activity.
Fibrosis is regulated by TGF-B which is first activated by a proconvertase such

as furin,

j00131] The compositions of the invention are also uéed in a method
for improving tissue turgor comprising the step of contacting a cell with an
effective amount of the compasition. In a related aspect, the invention
provides a method for improving the appearance of the skin, the method
comprising applying fopically a cosmelic comprising a composition of the
invention and a cosmefically acceptabie vehicle.

{00132] It is contemplated that for therapeutic use, the compositions
comprising one or more peptides of the invention may further comprise a
second agent. It is contemplated that these agents may be given
simuitaneously, in the same formulation. 1t is further contemplated that the
agents are administered in a separate formulation and administered
concurrently, with concurrently referring to agents given within 30 minutes of
each other.
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healing and increase the rate of healing and reduce the amount of scarring. [00130] It is further
contemplated that the compositions of the invention are useful to accelerate muscle repair. In one
aspect, the peptides of the invention interfere with fibrosis by interfering with TGF-[i activity. Fibrosis
is regulated by TGF-(3 which is first activated by a proconvertase such as furin. [00131] The
compositions of the invention are also used in a method for improving tissue turgor comprising the
step of contacting a cell with an effective amount of the composition. In a related aspect, the invention
provides a method for improving the appearance of the skin, the method comprising applying topically

a cosmetic comprising geERPOHigRtidngsRvetHE Reha seshoalisaihinaenidatisrwghicle. [00132] It
is contemplated that fqor therap%%ic use, the compgsitions ,comprising one.or more peptides of the
invention may fu P VTAPR S S GTRPEHER OIS LRI Pl e algn fdsiRy be given
simultaneously, ie mmmmmummmmmmgnmramwfaaneev@mﬁsrane administered in
a separate formyjatipn And AFANIHRSLFANGHFR Ve COP R e Rk SRIS R L agents given

within 30 minutes of each other. -35 [00133] In another aspect, the second agent is administered prior
to administratio?GTHREEIAPSEHG-PEMPRSIAGRAIGH IDMERURMMINISTHIBR I8 B ABhinistration of

the second agentaitinié $beckanggeot pnadwaekaadrsichssepivnent sdthinkgratenagdshion of the
invention, up to 30 minutes before. administration of the compositi the inveni IS further
contemplated th%?m?eo-ss‘é%r?%%&?l it é%‘r‘niﬁ%&g?g es“ul?s%‘ﬁﬁ%%%%ﬁ%n’ﬁ% rtaﬁoo%gg? Eﬁeé composition

of the invention. Siipisigjtatiandarmridtranyies sfieaat winiriselipieobive pREIRESBIPAEAIMBO minutes after

administration ofif0grfiRmRpien ik AeeRlMHRritioNBMee kaissaglninistration of the
composition. [00134] For example, the compositions may comprise second agents useful as

described herein abovgadi B4lovE df @xergriep kb ethenyoositiositi oy compdeensrisms eganttagents useful
In the treatment 8&&% g%”@&é%mrﬁ&%‘?@above or below. For example, the compositions

may comprise second agents useful in the treatment of the muscle centraction
disorders described above. It is further contemplated that the compositions
may comprise second agents Which- are neurotransmitter inhibitors, inciuding
but not limited to curare, a-bungarotoxin, conotoxin, alcuronium, gallamine,
pancuronium, atracurium, vecuronium, Pirenzepine AF-DX 118 pF-HHSID,
ipratroprium, scopolamine and atropine.

[00135] The compositions may comprise second agents which are
apoptosis inhibitors, including but not limited to, Chioromethyl Ketone (CMK),
Fluoromethyl Ketone (FMK) (Morweli Diagnostics, Zirich, Switzerland), R(-)-
Depreny!-HCI, (-)}-Huperzine A, Necrostatin-1, Anti-ARC (Apoptosis Repressor
with Caspase Recruitment Domain) Caspase 1/ICE inhibitor Z-WEHD, '
caspase-10 fmk inhibitor Z-AEVD, caspase-13 fmk inhibitor Z-LEED,
caspase-2 fmk inhibitor Z-VDVAD , caspase-3 fmk inhibitor Z-DEVID,
caspase-4 fmk inhibitor Z-YVAD, caspase-6 fimk inhibitor Z-VEID, caspase-8
fmk inhibitor Z-IETD, caspase-9 fmk inhibitor Z-LEHD, pan caspase fmk
inhibitor such as Z-VAD and Z-VKD and pan caspase inhibitor OPH Q-VD.

[60136] The compositions or peptides of the invention may comprise
 second agents which are vasoconstrictors which acts to constrict blood
vessels, including, but not limited to, ornipressin, norepinephrine, epinephrine,
phenylephrine, naphazoline, oxymetazoline, antazoline, endothelin,
thromboxane, and alpha -adrenergic agonists.
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disorders described above. It is further contemplated that the compositions may comprise second
agents which are neurotransmitter inhibitors, including but not limited to curare, a-bungarotoxin,
conotoxin, alcuronium, gallamine, pancuronium, atracurium, vecuronium, Pirenzepine AF-DX 116
pF-HHSID, ipratroprium, scopolamine and atropine. [00135] The compositions may comprise second
agents which are apoptosis inhibitors, including but not limited to, Chioromethyl Ketone (CMK),
Fluoromethyl Ketone (FMK) (Morwell Diagnostics, Zurich, Switzerland), R(_)- DeprenylHCI,
(-)-Huperzine A, Necrostatin-1, Anti-ARC (Apoptosis Repressor with Caspase Recruitment Domain)

Caspasel/ICE inhibitor goY¥kHDTRa%eassdifciBloHtbiless oh Y Ihventipasaal Tomisrissibitor Z-LEED,
caspase-2 fmk inhibihcﬁ;{ Z-VDVA casgpa@g-B.fmk inhibitor, Z'DE\QBtn%ﬁ | -tdbfmkinhibitor Z-YVAD,
caspase-6 fmk it AR 5@6& & !mniﬁﬁﬁor}%r??fﬁﬁ’caspase- mKk 1hhibitor Z-LEHD, pan
caspase fmk inhithikcaise endigaixstiPearpratainDraex ginectupinidaranifecameéeQ-vD. [00136] The

compositions or pealdes o e JByRRtieR T £ OBBrISE-SECAI ARSI Isbsare, vasoconstrictors

which acts to constrict blood vessels, including, but not limited to, ornipressin, norepinephrine,
epinephrine, phenylepiinsginaminazadinposiiymaiapeliiéesntanelinesmetivtotiglivontprisaboxane, and
alpha -adrenergic agonists. -36 [00137] The compositions or i f i ' ay comprise
second agents \Aﬁ%%%ngr%ggﬁé;%%cégaé%\ sr,]f?r%c 33?#%2% tarlrgllgligrﬁﬁ%?ﬁﬁé) |§§f€§ngﬂa{f§§ ﬁrivatives,
procaine, mexiletingigesicsnineladiagNEA I andeatamsitise EamplaniSAPs seemaiaiadin-p,

menthacin, and zgstii% iIPRLIRL MR AURAHIRHeMRRB RS PEdRs daMg B aBLBIaleAOMPrise second
agents which are anti-inflammatar _%ru?ﬁs gdl?i{éﬁl but not Ignit?d Iio an esic? including NSAIDs
and steroids. Ex@ﬁfﬁ%@“N%%ﬂ§'§8 RO phREeS TEHRIISHARE SRUGHALTS a2 RRIY from the group
consisting of ibuptefeids caxteownplatdidralutibitoase GobdimitelibitorsdergtnalRstkagansxemplary
steroids contem?%gggg?cg%, ‘Jéi%ﬁrﬁ%rgmg. J&M&ggﬁp§t§§;&g@p§trﬁ§}g§§@ens,

: rticol

21-aminosteroid s, steroid neurotransmitters )
(neuroactive steroids) and other steroid hormones known in the art.

[00139] Also contemplated by the invénﬁon is @ screening method
comprising a neurosecretion assay useful to assess the effects of the
peptides of the invention on neurosecretion as well as to identify other
inhibitors of neurotransmitter release. The screening assay may aiso be
useful to evaluate potential adverse effects of compositions of the invention.

{60140] In one aspect, the method of screening for an inhibitor of
naurotransmitter secretion in a cell comprising: contacting a cell comprising a
neurotransmitter with a candidate inhibitor; and detecting neurotransmitter
release by determining the amount neurotransmitter released in the presence
and in the absence of said inhibitor, wherein a decrease neurotransmitter
release in the presence of said candidate inhibitor in comparison to the
neurotransmitter release in its absence identifies the candidate as an inhibitor
of neurotransmitter release. The peptides of the invention may be used as
positive or negative controls for the assay, thereby determining if the
candidate inhibitor acts similarly to the peptides of the invention.

[00141] Kits and Packaging. As an additional aspect, the invention

includes kits which comprise one or more peptides or compositions of the
invention packaged in a manner which facilitates their use to practice methods
of the invention, in one embodiment, such a kit includes a compound or
composition described herein (e.g., a composition comprising one or more
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(neuroactive steroids) and other steroid hormones known in the art. [00139] Also contemplated by the
invention is a screening method comprising a neurosecretion assay useful to assess the effects of the
peptides of the invention on neurosecretion as well as to identify other inhibitors of neurotransmitter
release. The screening assay may also be useful to evaluate potential adverse effects of
compositions of the invention. [00140] In one aspect, the method of screening for an inhibitor of
neurotransmitter secretion in a cell comprising: contacting a cell comprising a neurotransmitter with a
candidate inhibitor; and detecting neurotransmitter release by determining the amount

neurotransmitterggjaase dfithi P RIS aR 6! iR Bimbhsteaisaicbiibitgem/auming decrease

neurotransmitter release in the presence.of said candidate inhibitor in comparison,to,the
6 0heaid andidate nhibiior in.comparisenyg

t
neurotransmitterYefeRSPRPHEGEYBRRENGL ATEETRR ' GriGel 85 AT Th AR RSP ot neut}%ransmitter
release. The peptides sl hdting datizl mifed e theaaiginsssiivechideddative perkage fertthe assay,

thereby determiniagtiae Sl dpiHbRG B EopEuatr th braeaHg SckitRoavention. (00141]

Kits and Packaging. As an additional a5é)ect, the invention includes kits which comprise one or more
peptides or compaeiRBRYo R COMPBHIB P HERRGENIR i§ REFHERH & HALAESREEF P use to practice
methods of the irveRiionayTemecniiesiaaltyise critabit ifurl adesrstaing thn dopnpositigosition
described herein .98 c(fm ositi?
ing 1o
ag u

aze gRF%i%ﬁ?ﬁé%ﬂ?ﬁﬁﬁﬁ&rg{ﬁﬂ%‘?fﬁE.%%gg%g;aogctflggg%ention alone or in

combination with 5 Secon ers, or a therapeutic compou ckaged In“a container such
as a sealed bottlassay deserahiy, dha ki comiing ® 'aheldbatdassrdranstrRieftit the package that
describes use of {h@ sumBRYIRARE GRFBRMASHION in practicing the method. Preferably, the compound or
composition is packaged in a unit dosage form. The kit may further include a device suitable for
administering the comjosiidah aocamdihgriespespesifimat qeanfibovhithistcatimetisr for practicing a

screening assay. fogIREaON- ARG KIb RIS RDEHIRAL RSSHiRs s RoMT 116 1@pmRORtions of the
invention. [00142(1 In"another aspect, a small quantity of the cosmetic )
applied to exposed areas of the skin, from a suitable container or applicator

and, if necessary, it is then spread over and/or rubbed into the skin using the
hand or fingers or a suitable device. The product may be specifically
formulated for use as a hand, or as a facial treatment.

[00143] The cosmetic composition of the invention can be formulated
as a lotion, a cream or g gel. The composition can be packaged in a suitable
container to suit its viscosity and intended use. For exampile, a lotion or
cream can be packaged in a bottle, or a propellant-driven aerosol device or a
container fitted with a pump suitable for finger operation. When the
composition is a cream, it can simply be stored in a non-deformable bottle or
squeeze container, such as a tube or z lidded jar. The invention accordingly
also provides a closed container containing a cosmetically acceptable
composition as herein defined.

[00144] The following examples are provided to illustrate the
invention, but are not intended to limit the scope thereof.

EXAMPLES
[00145] Example 1. Synthesis of L- and D-peptides.
[00146] Synthetic peptide sequences were prepared and

characterized as described below. All amino acids used during the synthesis
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composition contemplated by the invention, for example from 1 to 100 ml, is applied to exposed areas
of the skin, from a suitable container or applicator and, if necessary, it is then spread over and/or
rubbed into the skin using the hand or fingers or a suitable device. The product may be specifically
formulated for use as a hand, or as a facial treatment. [00143] The cosmetic composition of the
invention can be formulated as a lotion, a cream or a gel. The composition can be packaged in a
suitable container to suit its viscosity and intended use. For example, a lotion or cream can be
packaged in a bottle, or a propellant-driven aerosol device or a container fitted with a pump suitable
for finger operatigardhenitocadosnpdBitemiro aciiyDalbican awipbvbisaiosad AG pazon-deformable
bottle or squeezg&g&@&r}grm&i@,ﬂs a tube or a lidded jar. The invention accordingly also provides a

closed container Con amning a- cosmetically acceptable composition as herein defined. [00144[ The

thereof. EXAMPLE ?%%“%%Y% 0t S i poptic
thereof. xample 1. Synthesis - and D-peptides. ynthetic peptide
sequences were 5&){1?@5\3 & E%%HH v o4t gﬁ%ﬁ@@ﬁ@%ﬁ%’&\fﬁ% gE?SE used during the
synthesis -38 weshelnstnyrom atidepplidd- BinspstameldéiPaltrptikieByNinesinechEhe A€ptigesindicated in
Figure 1. [00147 ' thesis 11 ' Ve i Ei NOs 1-23) were
chemically synth%%%g%%?yiégrﬁaﬁ#g ég%g;%gﬁ?ﬁh&w@h%%fgm%é%%%%ﬁéd Biosystems 431A
Peptide Synthes@¥HzeRengbplilesyRioRsisvpaRerosmeAame A Henfabiisres @fim@ang, Bachem,
Switzerland). Tharfitieri Yupairé DT usigledivasialdaaesagintpg 28Tnainaed derivatives,

_DCCI an.d I_—IOBt gﬁ%af:tiv 1tingg %qgntc %nd %OQO minutreucgl.*] glrl} tiépgi Eidelch%n !prlgtgcting_groups
included: tripheny %fﬂ%l 8? u r sé%?aglﬁgé,%ﬁjf)ar%ln : cys? TR Pﬁeq(%s%, Gin, Cys and
His); pentamethfg-ciaparapines|foiwamioapcisteirg aime Hiatigine bheploRirePuompid His):

pentamethyi-chroman-sulfonyl gfcup for arginine (Arg); t-butyloxycarbonyl

group for lysine and tryptophan (Lys and Trp); t-butyl group for aspartic acid,

glutamic acid, serine, threonine and tyrosine (Asp, Glu, Ser, Thr and Tyr).

The peptides were deprotected and cleaved from the resin by 'treatment with

2.5% H20, 5% triethylsilan in TFA for 2 hours at room temperature. After

removal of the resin by filtration, the pepfides were precipitated with tert-butyl

methyt ether, centrifuged and the pe!iets resuspended in 50% acetic acid and

Iyophilized. The lyophilized material was then subjected to anaiytical HPLC

and MALDI-TOF MS analysis.

[00148] Peptide Purification. Crude peptides were reconstituted in 1

ml 50% acetic acid in H20 and low molecular weight contaminants were
removed by gel filiration on Sephadex G-25.

[00149] The materials eluted in the void volume were lyophilized,
reconstituted in 1 ml 50% acetic acid in H.0 and subjected to RP-HPLC on a
Vydac column (250 x 22 mm, 10-15 pm). The column was eluted at a flow
rate of 8 mi/min by a linear gradient of 0.1% TFA/acetonitrile on
0.1%TFAM0, rising within 80 minutes from 10% to 100%. The optical
density of the eluate was monitored at 220 or 280 nm. Fractions were
collected and analyzed by MALDI-TOF. Fractions containing the peptide of
the expected molecular weight were pooled and lyophilized. The purified
material was then subjected to MALDI-TOF MS and analytical HPLC ina C18
nucleosil column (250 x 4 mm, 5 pm). The column was eluted at 1 mi/min by
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group for lysine and tryptophan (Lys and Trp); t-butyl group for aspartic acid, glutamic acid, serine,
threonine and tyrosine (Asp, Glu, Ser, Thr and Tyr). The peptides were deprotected and cleaved from
the resin by treatment with 2.5% H20, 5% triethylsilan in TFA for 2 hours at room temperature. After
removal of the resin by filtration, the peptides were precipitated with tert-butyl methyl ether,
centrifuged and the pellets resuspended in 50% acetic acid and lyophilized. The lyophilized material
was then subjected to analytical HPLC and MALDI-TOF MS analysis. [00148] Peptide Purification.
Crude peptides were reconstituted in I ml 50% acetic acid in H20 and low molecular weight

contaminants Wegg;H ey RY S HERHAR AR BARLASRHCO2RIFPMIBI TR AIRIRIAIRR|Uted in the

void volume were lyophilized, reconstituted in | ml 50% acetic acid’in H20 and subjected to RP-HPLC
on a Vydac colufh? é%-??%ﬁqﬁﬂ wasieeARTNH 8t il Ard rE0 a8 § WRIE=E bt 9 milmin by a
linear gradient ofpbdidgidderdaagidetistteron 0.1 %TFA/H20, rising within 60 minutes from 10% to
100%. The optical density of the eluate was monitored at 220 or 280 nm. Fractions were collected
and analyzed by MALDRGISH. FhiassSpeel HEYstidpEreucipBie a¢oNa lar weight were

LG in 8 C18 B ol i Sltead 2 (limin by 498
linear gradient ofP& fig %ﬁ"@ é%?‘ﬁﬂﬁ??f@mf&ﬁ% %QF@H‘%@ Fﬁ?hl?fé’?%ﬁaﬁ'qd"’@@%. Detection was
performed at 22(paruh28@ hmm§lu:§aa(8@t&r,s$@&eﬂhu&dﬁ%gm¢@§t@ﬁwnﬁ%@ﬁMags
Spectrometry. a-%:?gmﬁéﬁfa/&m@mwesna&ag&w&&myﬁaa%&enﬁmﬁmg@emlca' Co., St

Louis, Mo, USA). “performance liquid chromatography (HPLC)-grade trifluoroacetic acid was
purchased from ERRERRIMR Ll emisBrymsthwigr Raselb Motharshariea'sxgigah Technik SA,
Kolliken, Switzerlagrgsipimoeionivirewasduitinsecierpubnsive. LS(haysiss Brereschwig, Basel).
Al other chemicalg yiere. a1 g B E D HSHRe BRI V5B BEAHRUYR analyses

were

g 55 ) PEIREATIGINY)

Spectrometer (Framingham, MA, USA) operated in the delayed extraction and
linear mode.

[00151] Example 2: Synthesis of Retro-inverso lsomers

[00152] Peptides of the invention may be all-D amino acid peptides
synthesized in reverse to prevent natural proteolysis (i.e., all-D-retro-inverso
peptides) (See U.S. patent publication 20050106695). An all-D refro-inverso
peptide of the invention provides a peptide with functional properties similar to
the native peptide.

[00153] The procedures for synthesizing a chain of D-amino acids to
form the retro-inverso peptides are known in the art. See, e.g., Jameson et al.,
Nature 368:744-46, 1994, Brady et al., Nature 368, 682-93,1894,; Guichard et
al., J. Med. Chem. 39:2030-38, 1996. Specifically, the refro-peptides are
produced by classical F-moc synthesis and further analyzed by Mass
Specirometry as described above. They are purified by HPLC.

[60154] An exemplary retro inverso peptide was synthesized using
Fmoc chemistry and the SR-D peptide (GYGRRRRRRRRRG) (SEQ 1D NO:
13) was replaced by the SRrev-D peptide (GRRRRRRRRRGYG) (SEQ ID
NO: 14).
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performed using a Perseptive Biosystems MALDI-TOF Voyager DE-RP Mass Spectrometer
(Framingham, MA, USA) operated in the delayed extraction and linear mode. [001511 Example 2:
Synthesis of Retro-Inverso Isomers [001521 Peptides of the invention may be all-D amino acid
peptides synthesized in reverse to prevent natural proteolysis (i.e., all-D-retro-inverso peptides) (See
U.S. patent publication 20050106695). An all-D retro-inverso peptide of the invention provides a
peptide with functional properties similar to the native peptide. 1001531 The procedures for
synthesizing a chain of D-amino acids to form the retro-inverso peptides are known in the art. See,
e.g., Jameson at at, Nejpissp6%iafpfe 1094 dubnititlofiaiurotPifshftteP8d@R4oRuichard at al.,
J. Med. Chem. 39:2030-39, 1996. Specifically, the retro-peptides are produced by classical F-moc
synthesis and further ajédiissd [Nifdesdifpactina olrenienitinGbatetion Aseysrdnpurified by

HPLC. 1001541 in eptideas Symbesizer S Fmoc chemistry and the
9R-D peptide (G%ﬁﬁ%%%%él@g%w\é%é%%ﬁﬁ :Eai%)%w%ﬂigggcgd Esaflr?e 9Rrev-D peptide
(GRRRRRRRRREYCJarsgritas srarption afenchionaexmsrimsote madeldosivdy esigdidotransmifter

Secretion [00156kLiRissatinaaskb euriranssibasERLretion Assays. In order to assess the
efficacy of the peptides of the invention on neurotransmitter secretion, a functional experimental

model to study vesiculdf0agTrotiEresraitphamsichrsmaaddims (&R iseidinacisietiomne
phaeochromocyt%pgd@&@mgﬂ MQF%QWQ[%%%%QW RS BOgysoma [Greene
SciUS A, 76],

at at, Proc Nail Aca 3:2424-8, 1 is commonly used as an in vitro model for both
neurosecretory ahd’ieafdid cEIBIgFRaTRaRY USRIER 21 R4laBPERs P98 o424-8, 1976;
Tischler at al., Lateinsestradry &RPndortdk Sulke BBl etlis. dRplaat dicathBcdtb8tlamine release

upon stmulation {Clien 2y oA ) BIrIPL GG 50 LR AT e SR BN conserved

machinery

cells display vesicular catecholamine release upon stimulation {Chen et al.,
Am J Physiol, 266:C784-93, 1994) and uses the same conserved machinery
that functions in synaptic neurotransmission {Burgoyne et al., Ann N Y Acad
Sci, 710:333-46, 1994; Burgoyne et al., Trends Neurosci, 18:191-5, 1995;
Burgoyne et al., Bioessays, 20:328-35, 1998), the cells were chosen as modef
system for the neurosecretion assays.

{60158] Propagation and Culture of PC12 Cells. A large number of
distinct PC12 cell lines are available. Many of these exhiblt a propensity to
aggregate and exhibit poor cell culture properties, including highly variable
synthesis of acetylcholine and extreme heterogeneity across the culture,
reviewed in [Martin et al., Methods Cell Biol. 71:267-86, 2003]. Therefore, a
detailed characterization for desired properties of the PC12 cell line (PC12
ES) was conducted. Suitable growth conditions for this cell line were
achieved as described below.

[060159] Differentiation of PC12 Cell Lines: Analysis of neurite
outgrowth was conducted using PC12-ES cells as control. For both cell lines,

differentiation was performed in the presence of nerve growth factor (NGF, 50
ng/ml) or the protein kinase inhibitor staurosporine (STSP, 100 nM)
(Hashimoto et al., Exp Cell Res. 184:351-9, 1988; Hashimoto et al., J
Neurochem. 53:1675-85, 1989). Differentiation of the PC12-ES cells was
assayed in complete Dulbecco’s medium (DMEM-CM) and in DMEM high
glucose supplemented only with 1% horse serum (DMEM-DM).
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that functions in synaptic neurotransmission (Burgoyne at al., Ann N YAcad Sci, 710:333-46, 1994;
Burgoyne et at, Trends Neurosci, 18:191-6, 1995; Burgoyne et at, Bioessays, 20:328-35, 1998), the
cells were chosen as model system for the neurosecretion assays. 1001581 Prooaoation and Culture
of PC12 Cells. A large number of distinct PC12 cell lines are available. Many of these exhibit a
propensity to aggregate and exhibit poor cell culture properties, including highly variable synthesis of
acetylcholine and extreme heterogeneity across the culture, reviewed in [Martin et at, Methods Cell
Biol. 71:267-86, 2003]. Therefore, a detailed characterization for desired properties of the PC12 cell
line (PC12 ES) was co d, Ry ighiess v luaercitions R HiroRsdY P e ecdtigyed as

described below. [00159] Differentiation of PC12 Cell Lines: Analysis of neurite outgrowth was

conducted using PEBPESEAR AN P FiT HBeHCels et mantastityiBRavE YL Bmed in the
presence of nerveigroadtpiaatal gistofesyiergakbnast thifgreatcindones et ibiditi steof treporine (STSP,

100 nM) (Hashi : 3 ; 988, ' : chem.
53:1675-85, 1983%%%%&%5@@(%%%12'? glgfgégé&g:eﬁ%éé g%?ﬁéﬁﬁ%%@n%ﬁe%@beeco's medium
(DMEM-CM) andafteDigudtinnwity6Este Sealisidriempedompyutiiag wibing4aadtibh (DMEM-DM). -41
[00160] To examingitive dilfereaiiatest BoRRIAlARPHIEREARICaNES dndhaiRsesence of NGF or STSP,

the cells were mopijjored.by phase contrast micrqQsc and pictures were taken at. different intervals
after addition of tﬂn e&ﬁ’%fgﬂﬁa‘ﬁﬁ%q%(?&%ﬁ?{f-@%&{/?@%ﬁ%%@@ {ﬁ@ﬁ%}-ﬁ}gﬁ?& efficiently after
induction with STSHRitoslmitievylopBlibbMibids WEAR23 ¢tasliinardiffEvwBElisEd tomadpaimnd8 hours in
DMEM-DM. PCl%Eé—&ﬁ(W%%ﬁﬁﬁ%H%@(??&%@&w | -SW&%E@E&%Q@E!‘(E&@#‘“ factor

(NGF) addition but only in DMEM-DM 2-ES cell line differéntiated to completion in serum free
medium in respoREETR&E pells Wapsloner it Frmuex ettt “shdavsh (NeWERs was slower in

complex mediumoifkdralaisyabl aotit@sentgiowthanasinsitsvssiag dvithtie seditien sam@es, without
addition of NGF

or STSP. These resuits demonstrate that untreated PC12 cells continue to
divide and do not differentiate, maintaining a round morphology and no
neurite exiensions.

[60161] Neurotransmitter Secretion by PC12-ES. PC12 cells offer a
number of advantages for studies of regulated secretion. Exocytosis of large

dense-core vesicles (LDCVs) in these cells can be easily assayed for the
release of radicactive norepinephrine ([SH}NE) from pre-labeled cells [Greene
et al., Brain Res, 129:247-63, 1977, Greene et al.,. J Neurochem, 30:579-86,
1878; Greene et al., J Neurochem. 30:548-55, 1978; Greene ¢t al., Brain Res.
138:521-8; 1977, Greene et al., Nafure 268:340-51, 1977]. The
neurosecretion assay was carried out by measuring PHINE evoked secretion
with PC12-ES cells. Different secretion buffers were tested (e.g., calcium
secretion buffer CaSB and CaSB-Glucose) and secretagogues (Potassium,
80mM; Nicotine, 0.1 mM; or Carbachol, 1 mM; see Table 1), defined as an
agent that causes or stimulates secretion. PHINE evoked secretion was
assayed with non-differentiated PC12 cells as well as NGF or STSP
differentiated cells,

[00162] PC12-ES cells were either untreated, treated with STSP
(100nM), or treated with NGF (50 ng/ml) for 48 h before the loading with
[PHINE and prepared for release measurements. The cells were then
stimulated for 15 minutes with either potassium (80 mM), nicotine (0.1 mM), or
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or STSP. These results demonstrate that untreated PCI2 cells continue to divide and do not
differentiate, maintaining a round morphology and no neurite extensions. [00161] Neurotransmitter
Secretion by PC12-ES. PC12 cells offer a number of advantages for studies of regulated secretion.
Exocytosis of large dense-core vesicles (LDCVs) in these cells can be easily assayed for the release
of radioactive norepinephrine ([3H]NE) from pre-labeled cells [Greene at al., Brain Res, 129:247-63,
1977; Greene et al.,. J Neurochem, 30:579-86, 1978; Greene at al., J Neurochem. 30:549-55, 1978;
Greene et at., Brain Res. 138:521-8; 1977; Greene et al., Nature 268:349-51, 1977]. The

neurosecretion agsauANBs(EarIAd Mddhy warasuinadsHINE eaked Sapation wellPHE2-ES cells.
Different secretion buffers were testeer\% %%@C%Céum S creﬁjl%p Euffer C%‘SB agg C]aSB-GIucose) and
secretagogues (FUEASE|LARMBhIFENABIRTEN SR PRV S, IBR0ICUBINIY s &85 ble 1), defined as
an agent that caseagetiansiiasuiedasused iatcicilGHiNErsicok buffes dCatin) witbouksayed with

non-differentiategég%}%?egglé% gﬁ#%%m%@Egﬁthd{q%mwg@%é:@gé@@g&g&12-ES cells

were either untreated, . 0OnM), or treated with NGF (50 ng/ml) for 48 h before the
loading with [3HTRE data e prpERFsSH iBIda8e rhasRpfErest $RERIAN Yien stimulated for 15

minutes with eith@fRRFARLIR0 rebhsdicolinf(@itlirnabl) haatéf) cadmcRet kenddprtedia were
collected, and releasedéSE};’NE,as ell. as the t%%lu% Ilaggrtrgpt were determined by liquid scintillation
counting. Basal §Pé%r|e§ﬁ RANES %%Fe'('ﬂﬁagglcmm SeaTation buter (CaSB) without secretagogue or

CaSB supplemented Wil Ik MM-GLICOSE (CaRRIGIHERS Bl oTAE RIS PHIRESTPaIIR Table 1 as the

percent secretion: [amount released/ (amount released + amount in cellvlbgategg X rIléoo. Net secretion
is secretagoguelSitndieseradtsrrs faatieal Wb LliRwkareHs L 2o lRierable evoked
release of [3H]NBKZahieol pa e 4hese2 003 tUntiecat sistent cuitdioridjthe peepmnt=geiwila at at., Mot

Pharmacol. 64:974:86, 20k NEg balbigshee GRIHILREIELELRE LA Hwer loading
with [PHINE than differentiated cells, and as main disadvantage, these cells
are non-responsive to natural neurotransmitter secretion inhibitors such as
Botulinum neurotoxins. Therefore, future experiments were performed with
differentiated PC12-ES cells.

Table 1
Non- NGF STSP
Secretagogue | differentiated differentiated differentiated
cells celis _ cells
CaSB 5.5% 14% 21.7%
CaSB-High K' 42% 24% 44.3%
CaSB-Nicotine 40.3% 21% 47.8%
CaSB-
? 44.7% 27% 46.5%
Carbachol . :
CaSB-Glucose 21.3% 12% 18.5%
CaSB-Glucose
N ? " 46.5% 15.9% 48.5%
High K
LCaSB-Glucose
32.8% 33.6% 47.8%
Nicotine
CaSB- Glucose 37.24% 32.4% 57%
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released [3H]NE was detectable. Undifferentiated cells exhibit lower loading with [3H]NE than
differentiated cells, and as main disadvantage, these cells are non-responsive to natural
neurotransmitter secretion inhibitors such as Botulinum neurotoxins. Therefore, future experiments
were performed with differentiated PC12-ES cells. Table | Non- NGF STSP Secretagogue
differentiated differentiated differentiated cells cells cells CaSB 9.5% 14% 21.7% CaSB-High K™ 42%
24% 44.3% CaSB-Nicotine 40.3% 21% 47.8% CaSB 44.7% 27% 46.5% Carbachol CaSB-Glucose
21.3% 12% 18.5% CaSB-Glucose High C 46.5% 15.9% 48.5% CaSB-Glucose 32.8% 33.6% 47.8%
Nicotine CaSB~TSITRISE 37 -24% 3249 579 43_ Canpachol {00164 Egample - Thhibition of '
Neurosecretipn [00165] Using the npurosecretion assay described above, peptides fused fo the
TAT-PTD (L-TAT)wWere tested for innibition of neurotransmitters and compared to use of L-TAT alone
(SEQ ID NO: 3). In vitro screening for synthetic peptides capable of efficiently and selectively blocking
neurotransmitter releagétisie FEXERpd fine byleilvitian ddrisfined omtidiions was performed. [00166]

For this assay, published synthetic peptides that mimic the
[86165] Using the neurosecretion assay described above, peptides

fused to the TAT-PTD (L-TAT) were tested for inhibition of neurotransmitters
and compared to use of L-TAT alone (SEQ 1D NO: 3). in vitro screening for

synthetic peplides capable of efficiently and selectively blocking
neurotransmitter refease in the PC12 cell line grown under defined conditions
was performed. ‘

[00166] For this assay, published synthetic peptides that mimic the
amino acid sequence of segments from synaptotagmin, SNAPs and SNAP-25
{L-Tat-ESUP-A (SEQ ID NO: 1) and acetyl-L-Tat-hexapeptide (SEQ ID NO:
2)], were used. These peptides are known to arrest Ca2"- dependent
secretion from chromaffin cells by inhibiting vesicle docking.

[060167] PC12 cells were washed with DMEM-WM (Dulbecco’s
Modified Eagle Medium (GIBCO cat. no. 31868} completed with 25 units of
penicillin and streptomycin each) and loaded for 1-2h with *H]
norepinephrine (NE; 0.5 pCi/m!) in DMEM-CM (DMEM-WM compiemented
with 6% horse serum and 6% fetal calf serum). Cells were washed for 1 h
with DMEM-WM, and then washed 2 times at 5-minute intervals. Basal
release was determined by a 15-minutes incubation with CaSB-glucose 5 mM
K" (CaSB-glucose: 140mM NaCl, 5mM KCi, 2mM CaCl2, 11mM glucoss, [pH
7.4]). The peptides were added to the celis at defined concentrations after |
loading with NE but before induction of secretion. Cells were depolarized with
85 mM K' (CaSB-glucose with Na* reduced accordingly) for 15 minutes to
determine stimulated release. Superfusate (‘i ml) was removed to tubes.
Adherent cells were solubilized in CaSB-glucose-0.1% Triten (1 mifwell). The
quantitiés‘ of released and non-released radiclabeled neurcfransmitter were
determined by liquid scintillation counting of cleared superfusates and cell
lysates, respectively. Total uptake was calculated by addition of released and
retained radioactivity, and the percentage release was as caiculated {released
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amino acid sequence of segments from synaptotagmin, SNAPs and SNAP-25 [L-Tat-ESUP-A (SEQ
ID NO: 1) and acetyl-L-Tat-hexapeptide (SEQ ID NO: 2)], were used. These peptides are known to
arrest Ca2- dependent secretion from chromaffin cells by inhibiting vesicle docking. [00167] PC12
cells were washed with DMEM-WM (Dulbecco's Modified Eagle Medium (GIBCO cat. no. 31968)
completed with 25 units of penicillin and streptomycin each) and loaded for 1-2h with [3H]
norepinephrine (NE; 0.5 pCi/mi) in DMEM-CM (DMEM-WM complemented with 6% horse serum and
6% fetal calf serum). Cells were washed for 1 h with DMEM-WM, and then washed 2 times at :
5-minute interva&méﬁétg%@a%vaeéﬂgtﬁrm@eﬁ@ﬁﬁsﬂéé@ai%%%@?M&@k@ﬁﬁ&g'uw% 5 -
mM Kt (CaSB-glucose: 140mM NaCl, 5mM KCI, 2mM CacCl2, 11mM glucose, [pH 7.4]). The peptides.
were added to tHBNRSRPHBRHESRRERMrations after loading with NE but before induction of

secretion. Cells were depolarized with 8 K -gluco jth Na,reduced accordingly) for 15
minutes to determine mﬂ’aﬁteog Pﬁ%@sgﬁ&%e!ﬁjéﬁeég% Wia%ﬁ% rﬁ'f?il/%t' & ﬁfﬁ?@g Adherent cells
were solubilized @xIikiSE ¢ rewss depardentitopiilion|nl 80 1 T neurpianieitier sedeelieniand
non-released radigiahie|ac Do BRRMN IS IMeASIHREIRINRE BYShidrasinMRiighcounting of cleared
superfusates and cell lysates, respectively. Total uptake was calculated by addition of released and
retained radioactivity, and the percentage release was as calculated (released -44 counts/total uptake
counts) x 100. Results were also expressed as percent inhibition of neurosecretion. [00165] Culture
with the L-TAT-ESUP-A8Q1684%t, (Fatde Bexapeptide exhibited a dose dependent inhibition of PC12
neurotransmitter.secretion.as..shown.in-Table. 2 helow. . ESLIP-A_alone.showed-onl.minimal inhibition.

[001691 Table ¢ L-Tat-g Tl HSUP- Pepttte |L-Tat ESYEeA HexapbplAt-10 pMm 3085UP0ds <10% NA
A

- ESUP-A Hexapep
10 pM 30% 520% <10% NA
50 uM 40% 50% <35% NA
100 pM 50% 55% >50% 20%
250 pM 70% 70% 60% NA

[60170] Because L-Tat was shown above o be an efficient inhibitor
of neurotransmitter release, the effect of the D-analog D-Tat {(SEQ ID NO: 12)
on PC12 neurosecretion was also tested. Both L- and D- Tat peptides
showed a noticeable inhibition of neurotransmitter-evoked secretion by the
PC12 cells, inhibiting approximately 50 to 55% of secretion. Additional
peptides were tested and the inhibitionn was demonsirated as foliows: 9R-L
(SEQ: ID NO: 5) approximately 70% inhibition, 9K-L (SEQ ID NO: 6)
approximately 20% inhibition, SR-D ( SEQ ID NO: 13) approximately 65%
inhibition, 9Rrev-D (SEQ ID NO: 14) approximately 57% inhibition, 9R-L-Ac-
am (SEQ IG NO: 11) approximately 67% inhibition.

[00171] Except for ESUP-A, all of the peptides tested showed a
noticeable inhibition of neurotransmitter-evoked secretion by the PC12 cells.
However, the peptide L-Tat (SEQ |D NO: 3) exhibits more than 60% inhibition
of the evoked neurosecretion even when used alone. This result is not
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50 pM 40% 50% <35% NA 100 pM 50% 55% >50% 20% 250 pM 70% 70% 60% NA [001701
Because L-Tat was shown above to be an efficient inhibitor of neurotransmitter release, the effect of
the D-analog D-Tat (SEQ ID NO: 12) on PCI2 neurosecretion was also tested. Both L- and D- Tat
peptides showed a noticeable inhibition of neurotransmitter-evoked secretion by the PC12 cells,
inhibiting approximately 50 to 55% of secretion. Additional peptides were tested and the inhibition was
demonstrated as follows: 9R-L (SEQ ID NO: 5) approximately 70% inhibition, 9K-L (SEQ ID NO: 6)
approximately 20% inhibition, 9R-D ( SEQ ID NO: 13) approximately 65% inhibition, 9Rrev-D (SEQ ID
NO: 14) approximagpelteirdnd wekitenrdidried\befare 69EQWRN Q- Thi hWapixusnsniely & inhibition.
[00171] Except for ESUP-A, all of t%e eptides.tested showed a noticeable inhibition of
neurotransmittergé\%kgﬁ‘ggg el ‘i/ ?ﬁ‘%&‘fﬁ‘ cells. However, the peptide L-Tat (SEQ ID NO: 3)
exhibits more than 60%igy¥itioRHafHas; Ry Ater e HIRSRT SR GG NN 44RE BB T Nis result is

not -45 expected and was nat reported before even when L-Tat was extensively used as an efficient
transducing domaiPeTes 27 SfNeursip Ar{earing thercantiny es PRIFOSE RN REbI8R 8ver a period of
48 hours to detetrgnshibticoofinsedsrestiondpPibe peptide Tine aimbdntatiorobasayrosecretion by

PC-12 cells. The neur retion perfor ove Wit l- L-Tat 49-86
(SEQ 1D NO: 4) YA POTCT R B e 2 M TR T e S bRt I o o o
secretion is shovifckbatedietd Q0o snd MIRFBORap-(BEGHP NRPBIH DNV InkibitendeBe No 65%

35% 50% 17% geeration is shown in Table 3.

[00173] Table3

i- D- Le
Time MRPEDpep
Tat Tat Tat48-86
No _
65% 35% 50% 17%
Serum
0
N 50% 40% <20% >20%
hours _
1 hour 38% 50% >10% 23%
24
35% 45% 26% 15%
hours
48
39% 45% 25% NA
hours

[0#6174] Further assessment of the stability of the peptides 9R-D,
9Rrev-D, 9R-L/Ac-Am, and 9R-L cultured with PC12 cells for 48 hours in the
presence or absence of serum indicates that all these peptides maintain
levels of inhibition of approximately 80%, and up to 90%, over the 48 hour

-period, indicating good stability of the peptides in culture.

{06175] None of the above peptides exhibited any significant
cytotoxic effects on PC12 cells as measured by MTT assay. Very little toxicity
was present at 24 hours, and cytotoxicity at 48 hours was only slightly greater
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Serum 0 50% 40% <20% >20% hours 1 hour 38% 50% >10% 23% 24 35% 45% 26% 15% hours 48
39% 45% 25% NA hours .[001741 Further assessment of the stability of the peptides 9R-D, 9Rrev-D,
9R-L/Ac-Am, and 9R-L cultured with PC12 cells for 48 hours in the presence or absence of serum
indicates that all these peptides maintain levels of inhibition of approximately 80%, and up to 90%,
over the 48 hour period, indicating good stability of the peptides in culture. (00175] None of the above
peptides exhibited any significant cytotoxic effects on PC12 cells as measured by MTT assay. Very
little toxicity was present at 24 hours, and cytotoxicity at 48 hours was only slightly greater 46 than at

24 hours. CytotaxigihuoRdReady. dRReeLRIBPRSAXHEN EiVpE folisprerliandig BRpiNdes were
administered at 500 pM. 001766%Additior2{al pe tides E@a MRP (SEQ ID NO: 7), L-Tat- MRP (SEQ
ID NO: 9), 3D-M s(g%% RISy e E%B'ﬁ?ﬁﬁﬁgé ID'NO:. 10), were assessed for inhibition of
neurosecretion by PC%(ﬁ% : F%&%o%a%@&ﬁjQgéﬁdﬂ%@ﬂﬁﬂﬂwg@iﬁq(@fﬂ?lﬁ?éﬁcre“0” by all

peptides tested. These results also demonstrate that attachment of L-Tat to either the MRP or the
3D-MRP peptidé‘ﬁ%Fgﬁﬁgrﬂ%mb\;&‘?ﬂﬁ%iﬁﬁ%ﬁw@@b%&ﬁﬂff?ﬁ%%éﬁg%&ﬁﬂ' L-Bell (same
sequence as L-Ta), Werb aivdascacich isHisiidHtiethanaiegtbe by aaizSet (Figuesd L-Tat 49-86)

were tested in-th assaY, RS ANLI AARBEIAhUIBechahan i eheRudecfygViously
These results also demonstrate that _attachment of L-Tat to either the MRP or
the 3D-MRP peptides significantly improves inhibition of neurosecretion from
cells.

(001777 L-Bel1 (same sequence as L-Tat), its D-amino acid-
substituted analog (D-Bel1), and t-Bel2 (same as L-Tat 49-86) were tested in
the assay alone and in conjunction with L-Tat and other peptides previously
assayed.

[00178] ESUP-A (25 pM) cultured in combination with L-Tat (25 pyM)
improved the inhibition by ESUP-A slightly, but there was no synergistic
effects of L-Tat with argireline (25 yM). The peptide L-Belt at 100 yMwas a
potent inhibitor and exhibited more than 60% inhibition of the evoked
neurosecretion. Remarkably L-Bel1 enhanced the potency of some peptides
showing a very small inhibitory effect such as ESUP-A (Figure 3). The resulis
also demonstrated that the inhibitory effect of 1.-Bel1 is dose dependent.
Furthermore, L-Belt has no marked cytotoxicity on PC12 cells as
demonstrated by a MTT proliferation assay. L-Bel1 is very stable in serum
and in presence of PC12 cells in an in vifro assay. Similarly the D-Bel1 is also
functional.

100179] Further analysis was performed comparing the inhibitory
effects of 9R-D alone, 9R-MRP (SEQ ID NO: 22) with SR-D mixed with L- or
D-Argireline. Culture of cells with the peptide 9R-D (50 pM), the fusion
peptide 9R-MRP (50 pM) or 9R-D mixed with D-Argireline (50 uM each), all
inhibited secretion by approximately 70%. Peptide 9R-D (50 pM)
demonstrated approximately 75% inhibition while 9R-D mixed with Argireline
(25 UM each) demonstrated approximately 65% inhibition. Both L-Argireline
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assayed. [001781 ESUP-A (25 pM) cultured in combination with L-Tat (25 pM) improved the inhibition
by ESUP-A slightly, but there was no synergistic effects of L-Tat with argireline (25 pM). The peptide
L-Bell at 100 pM was a potent inhibitor and exhibited more than 60% inhibition of the evoked
neurosecretion. Remarkably L-Bell enhanced the potency of some peptides showing a very small
inhibitory effect such as ESUP-A (Figure 3). The results also demonstrated that the inhibitory effect of
L-Bell is dose dependent. Furthermore, L-Bell has no marked cytotoxicity on PC12 cells as
demonstrated by a MTT proliferation assay. L-Bell is very stable in serum and in presence of PC12

cellsinanin Vitr?@%ﬁ%oﬁiﬂﬂﬂ?ﬁ%ﬁh@ g@&ﬂ«ﬁa}ﬁenmfé@m@m%mm&f}%@a@ww was
performed comparing the inhibitory effects of 9R-D alone, 9R-MRP (SEQ ID NO: 22) with 9R-D mixed

with L- or D-ArgRER&ESCulture of cells with the peptide 9R-D (50 pM), the fusion peptide 9R-MRP (50
pM) or 9R-D mixed with,.P-Argireline (5 inhibi retion, b roximately 70%.
Peptide 9R-D (50 pM) %@r@cﬁns?ah%esdé é%#%i??nﬂgpglﬁg%%ﬁﬁ%gﬁgﬁheﬁe%ﬁ@e%r%&ee with Argireline
(25 pM each) deRespisxairRigipy aiftfeatapwsyansmittabrelsesn inhibinmslis-a7-Bsdidh) or
D-Argireline (50 i), demanaiicy o BeiminHeseqidRdErssriatendansaliant99d80] These results
show that several o tpe peptides d}egﬁrlbed k{ereln gre h%ﬂ %{nmené ‘;e%gtransmltter release
inhibitors, e.g., LIBER(PT FRPYISRSRINS S5 (S8R FTO-HRY ‘;3;/8 RSB Ul % gents for
inhibition of neurbbﬁ;ﬁin@sﬂmeﬁmﬁﬁrﬂimmjipn@ziﬂn mpitiemnrmttmtﬁc!a_mnmimts.ansmitters in
patients, for exangplg,do featAuUSHR SRBHASLANS e andiIRShARA oA, associated with

neurotransmitter release. [00181] Example 5: Basic Synthetic Peptides are Potent Inhibitors of the

Preproconvertase Famji{8f{18 & driplecss oBasicBhtihuitrdpBReeiaia/Pateatnone convertase
(PC) family play g ARHEA"SR 1% BroSSAVAR.EL iRl Protein
00182} Members of the subtilisin-like proprotein/prohormone

convertase (PC) family play a central role in the processing of various protein
precursors ranging from hormones and growth factors to bacterial toxins and
viral glycoproteins. Proteolysis éccurring at basic amino acid residues is
mediated by basic amino acid-specific proprotein convertases, including:
PC1/3, PC2, furin, PACE4, PC4, PC5/6, and PC7. In conirast, proteolysis at
non basic residues is performed by the subtilisin/kexin-like isozyme-1 (SKi-
1/S1P} and the newly identified neural apoptosis-regulated convertase-1
(PCSKO/NARC-1). In addition to their requirement for many physiological
processes, these enzymes are also invoived in various pathologies such as
cancer, obesily, diabetes, lipid disorders, infectious diseases, atherosclerosis
and neurodegenerative diseases (Scamuffa, et al. FASEB J. 20:1854-83,
2006). These PC enzymes can act on various substrates such as
synaptotagmin or on growth factors such as TGF-p.

{00183] Furin has been demonstrated to process many pro-proteins,
inciuding TGF-B, BMP-4, pro-B-NGF, Notch1 receptor, HIV gp160, and
several metalloproteinases (Dubois et al.,, Am J Pathol 158:305-316, 2001).
Overexpression of TGF-p is associated with the development of fibrosis,
possibly by inhibiting maftrix proteins degradation and increasing expression of
coliagen (Dubois et al, supra).
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precursors ranging from hormones and growth factors to bacterial toxins and viral glycoproteins.
Proteolysis occurring at basic amino acid residues is mediated by basic amino acid-specific proprotein
convertases, including: PC1/3, PC2, furin, PACE4, PC4, PC516, and PC7. In contrast, proteolysis at
non basic residues is performed by the subtilisin/kexin-like isozyme-1 (SKI- 1/S1 P) and the newly
identified neural apoptosis-regulated convertase-1 (PCSK9/NARC-1). In addition to their requirement
for many physiological processes, these enzymes are also involved in various pathologies such as
cancer, obesity, diabetes, lipid disorders, infectious diseases, atherosclerosis and neurodegenerative

diseases (Scamuffa, et{@blgﬁs E%‘he%@rﬂn%%ﬂqﬁ? Sgﬁﬁeér Egg&igl)’_% é%gﬁoﬁg‘%agﬂa& various

substrates such as synaptotagmin or on growth factors such as . [00183] Furin has been
demonstrated to PRIFERCHN G TE-srowRS Whish ArinMelved s pendifies-ps-RiRerdeXotchl receptor,
HIV gpl60, and swtyrakfietsiopretefesast (Bupeisicdabn Amnleamelid %8316, 2001).
Overexpression Qf TGFE-D,i iated with th elopment of fibrosis ssibly by inhibiting matrix
proteins degrada%ﬁéer?%ﬁéalr%r §§i%§ %Slﬁggtgos%or? g? %Véég%%%u‘b“&? %!Egat[g%ﬁ%’é%) g 'fO )184) To
determine if the FejSilensecadonybBpriRVRFaveainefesiethylirsmennifMEAC enzymes which are
involved in a condition or disorder, such as fibrosis, the effect of the peptides on furin activity in vitro
was measured as perdaRtfrhibAbiMofEReRzReTHIeR e e RRRIRatL 8Y&RRMAic t- butyloxycarbony
(Boc)-RVRR-7-atempetainedtiyls duatatiuihd@ARGA00A5R D8-neiliftatdiatiymecbiioklisatasre performed at
room temperaturg,] j ' - lat-bott I lat buffer
consisted of 100@ﬁ@é%&%ﬁ%ﬁgﬁ@%&#ﬁ%&ﬂ%% ?r%@i%m&ﬁ/lﬁﬁ?’rgéi@%'&ggthanol pH 7.5.
Assays were perfSiHettiRtFaRieath?Re bk @ & a Askaoyerarersmat using BemREBEombinant furin

(0.8U of activity) MG idenigendtbuBesaVAt Ro|HA RethenBiRsaNeRiP (GRS AfiNATYINg
concentrations of %q}!hce%%ﬁgptkﬂgaég-%agc( EQhID NO. 155,)’ L-I?Bell SEQ ID NO. 3), or L-9K
(SEQ ID NO.6). &3R8 TS Actilit 78 FEReg-as " In tne presence or absence of varying
concentrations of synthetic peptides D-8Rac/am (SEQ ID NO. 15), L-Bel1
(SEQ ID NO. 3}, or L-8K (SEQ ID NO. 8). One unit of activity is defined as
the amount of furin that can release 1pmol of MCA from the fluorogenic Boc-
RVRR-MCA per min at 30°C. The release of highly fluorescent 7-amino 4-
methyl coumarin (MCA) from the Boc-RVRR-MCA was monitored by a
spectrofluorometer instrument at excitation and emission wavelengths of 370
nm /460 nm. For measurement of Kiggp values, the inhibitor concentrations
were varied over a range wide enough to vield residual activities of 25-75% of

the control vaiue.

[00186] These experiments showed that that furin activity is inhibited
by the specific furin inhibitor Decanoyl (d) -RVKR- chloromethylketone (CMK)
(CALBIOCHEM) (Figure 4A). in addition, the chelators EDTA and EGTA
effectively suppressed furin activity. These results are consistent with other
data showing that furin is Ca®* dependent cellular endoprotease. |

[00187] Many of the synthetic peptides described herein {seeeg.,
Figure 1, SEQ ID NO. 1 TO SEQ ID NO. 23) are potent PC inhibitors and
exhibit geater specificity to furin. As demonstrated in Figure 4B the basic
peptides including D-9Rac/am (SEQ ID NO. 15), B-6R (SEQ ID NO. 18), and
L-Bel1 (SEQ ID NO. 3} inhibited to completion in vitro furin activity (K; in nM)
when compared against Boc-RVRR-MCA as substrate. D-8Rac/am (SEQ ID
NO. 15) appears to be more effective inhibitor than all the peptides tested
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the amount of furin that can release 1 pmol of MCA from the fluorogenic Boc- RVRR-MCA per min at
30C. The release of highly fluorescent 7-amino 4- methyl coumarin (MCA) from the Boc-RVRR-MCA
was monitored by a spectrofluorometer instrument at excitation and emission wavelengths of 370 nm
/ 460 nm. For measurement of Kj(app) values, the inhibitor concentrations were varied over a range
wide enough to yield residual activities of 25-75% of the control value. [001861 These experiments
showed that that furin activity is inhibited by the specific furin inhibitor Decanoyl (d) -RVKR-
chloromethylketone (CMK) (CALBIOCHEM) (Figure 4A). In addition, the chelators EDTA and EGTA

effecti\éely Slijppr%ﬁgielﬁleflslji.n'ﬁﬁi'ym&fmew. Qﬁ%ﬁ&fﬁ?ﬂ@%@mbw{ﬂﬂ@mw td@é% tﬂwwing Lhat fu ri(n is
Ca2+ dependent cellular endopr e 87] Mapy of t ynthetic pepti escrihed herein"( see
0. Figure 1. SEEPISR! P00 SIS M B B SRR I A SER Bater
specificity to furirhigtesdemourst(atbonaRidyateSuBl tesistietpkfsidespicledilagimareidhian (SEQ ID
NO. 15), D-6R (SE0,Pick s isahalth (SEGHIRAR AARIIRYLQ coppglfon in vitro furin

activity (K. in nM) when com%{a:;ed a%alnst oc-RVRR-MCA as substrate. D-9Raclam (SEQ ID NO.
15) appears to b&IRHA et tHrenirh BAGIHRA !a“lﬁﬁﬁ‘éﬁ?p*ﬁﬂﬁé“téw(f%gldﬁgure 5). Thus while 0.7pM

of D-9Raciam is ghAicRoCEMly Mok haRieamgetod Bioorig R RuiBNtdvibjciustédigure 5A), L-Bell
and L-9K _require%a hl‘g%%i ount (3.5pM and >3.5pM respectively) for complete blockade of this
cleavage (Figures BE an Rgﬁ)-QRaclam showed a Ki(app) = 170nM compared to Kiiappj = 370nM
for L-Bell and to Ki = 1 nM for FI-I (CALBIOCHEM). Thus, D-9Rac/am is the strongest furin inhibitor
tested in ‘these conditions. [00188] Example 6: Basic peptides Inhibit Intracellular Furin Activity
[00189] Experiments dgsctésd dhampib@yeBisit paptides/hihiit igeptelbd mobidieffectively inhibit
furin activity in arh%%\@;e -substrate assay. However, it is useful to determine if the peptides have the
same effect on furin

[00189] Experiments described above showed that certain synthetic
peptides could effectively inhibit furin activity in an enzyme -substrate assay.
However, it is useful to determine if the peptides have the same effect on furin
activity in a cellular environment, by assaying activity in PC12-ES celis which
express furin.

[00198] To monitor the intracellular furin activity, 80% confiuent
PC12-ES cells were washed twice with ice-cold phosphate-buffered saline
(PBS 1x) by centrifugation at 800 x g for 5 minutes at 4°C, resuspended in
100mM HEPES, 1mM CaCly, 0.5% TritonX-100, and 1mM 2-0-
mercaptoethanol, pH 7.5, sonicated 6 times at 4° C for 10 seconds, and then
centrifuged at 8000 x g for 20 minutes at 4° C. The protein concentration in
the samples was determined using a bicinchonic acid protein assay kit (Pierce
Chemical Co.).

[00191] Intraceliular furin activity was measured with a furin-specific
fluorogenic substrate, t-butyloxycarbonyl (Boc}-RVKR-7-amino-4- -
methylcoumarin (MCA). Briefly, the cell lysate (20ug-60pg of protein)
prepared as described above was incubated with 100pM Boc-RVRR-MCA in
a 96-well flat-bottom black plate for at least 6 hours at room temperature and
fluorescence measured by excitation at 365 nm and emission at 450 nm, |

[00192] Furin activity was constitutively detected in PC12-ES cells
(Figure 4). Culture of PC12-ES cells with various furin inhibitors showed that
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activity in a cellular environment, by assaying activity in PC12-ES cells which express furin. [00190]
To monitor the intracellular furin activity, 80% confluent PC12-ES cells were washed twice with
ice-cold phosphate-buffered saline (PBS 1 x) by centrifugation at 800 x g for 5 minutes at 4C,
resuspended in 100mM HEPES, 1mM CacCi2, 0.5% TritonX-100, and 1mM 241 mercaptoethanol, pH
7.5, sonicated 6 times at 4 C for 10 seconds, and then centrifuged at 8000 x g for 20 minutes at 4 C.
The protein concentration in the samples was determined using a bicinchonic acid protein assay kit
(Pierce Chemical Co.). [00191] Intracellular furin activity was measured with a furin-specific

fluorogenic subsm&bmwww% (BB iighespinerdraiaibieammABHER). Bricly, the

cell lysate (20pg repared as de crlbed s.incuba t
Boc-RVRR- MCAé)F?ﬁ?‘gé(fW&s gﬁ%t%%ﬁ tﬁ%af‘;sli ? %feai%t' [Raigr S aetcrggf%e%nperature and
fluorescence megiyig @&@dﬂ@ﬂ&hﬂh{%@&raW@m@ﬁ@tﬁ@@mﬂ@@l&&f!%rm activity was

constiively delggied  REI2E5:Rely (HAVEn CINROTBRLRR a8lsouBygyious fur
inhibitors showed that -50 intracellular furin activity is inhibite Fﬁgﬁ’d}% concentrations of EDTA

(50mM), EGTA BstiitiPRieriare @89, i (HeUs R\ anAdtieh dEIRUR BEENMR Y5 0pM,
CALBIOCHEM) (figuse &@gadbzaﬁﬂ@mummenzsmm mwt@emeummmamtiany that of

furin. Further, furj N act|v1t IS bIo BS@S 6R (200 pM)
(Figure 6D). Only ﬂ%gp %[frBe c(%@%%@ﬁ%%@%gzneyew to block the |f@racellular furin
activity measuredfa. d&)- Wwé. é@ﬁﬁpé?@mmfﬁﬂ%ﬁﬁi@ﬁ ESEXYI BbRUS. BARIHEE similar to the

enzyme/substratezss AGEAR okl aHachic iARibAGPSRFrs oske(BrreBffective inhibitor
than D-6R (SE J}E in |nh| iting furin. [00193] Example 7: Effects of Synthetic Furin Inhibitors
%Beoaaé o

and Arginine Ri 8% cretion [00194] Using the neurosecretlon assay described in
Example 3

{00193] Example 7: Effects of Synthetic Furin Inhibitorst and
Arginine Rich Peptides on Neurosecretion

[00194] Using the neurosecretion assay described in Example 3
above the effect of the synthetic furin inhibitor Decanoyl-Arg-Val-Lys-Arg-CMK
(Fi-1, CALBIOCHEM) on neurofransritter secretion was evaluated. Fi-iis a
peptidyt' chioromethylketone that binds to the catalytic site of furin and blocks
its activity. Hence, it can be used as a high specificity cleavage inhibitor of
viral glycoproteins and blocker of viral replication (Sugrue, et al. J. Gen. Virol.
82:1375-86, 2001; Wang, et al. J. Biol. Chemn. 276:35853-60, 2001).

[06195] Briefly, undifferentiated PC12-ES cells were loaded with
*HINE and prepared for evoked release measurements. The cells were then
stimulated for 15 minutes with potassium (80mM) +/- the specific furin inhibitor
or synthefic peptides. Media were collected, and released PHINE as well as
the total cell content were determined by liquid scintillation counting. Basal
secretion was measured in calcium secretion buffer supplemented with 11
mM glucose (CaSB-Glucose). The data are expressed in Table 4 as the
percent secretion = [amount released/(amount released + amount in cell
lysate)] x 100. Net secretion is secretagogue-stimulated release minus basal

release.
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above the effect of the synthetic furin inhibitor Decanoyl-Arg-Val-Lys-Arg-CMK (FI-I, CALBIOCHEM)
on neurotransmitter secretion was evaluated. Fl-1 is a peptidyl chloromethylketone that binds to the
catalytic site of furin and blocks its activity. Hence, it can be used as a high specificity cleavage
inhibitor of viral glycoproteins and blocker of viral replication (Sugrue, at al. J. Gen. Virol. 82:1375-86,
2001; Wang, at al. J. Biol. Chem. 276:35953-60, 2001). [00195] Briefly, undifferentiated PC12-ES cells
were loaded with [3H]NE and prepared for evoked release measurements. The cells were then
stimulated for 15 minutes with potassium (80mM) +/- the specific furin inhibitor or synthetic peptides.

Media were collected, goditgipasad e asenpibapbisharpiabelf aenismansaiateetermined by liquid
scintillation counting, Basal secretion w ured i Icium segretion rs emented with 11
mM glucose (Ca§§%&?§csc?§éﬂ’%%yd§}%%&é%%éecﬁi%dr\&%e%ﬁ@ %?aai ?ﬁg *‘b@%@n%ﬁ%ﬂon = [amount
released/(amounGiSiembéitioranisantetivoats yeamsied 10F6N% inkibditmfis BediRstelgoyue-stimulated
release minus bagal !ﬁ%%r‘ék@%gﬁ‘ﬁ' showed a remarkable inhibition of neurotransmitter
evoked secretion by the PC12-ES cells. When used at 100 pM FI-1 exhibits 50% inhibition of secretion
as compared to 76.2% peoivition Teible-fREianaf fnd &rv ediikéey dnoBrahahtittd) sEifiéfion Table 4: Effect
of FI-1 on evoked.ne mitter secretion 'by PC12-ES cells [Peptide] D- D-6R L-Bell FI-I pM
9Raclam 10 52.45% gg%m 4‘.’8&% 12.6% 100 76.2% 57.4% 56.4% 50% 1001981 This inhibition effect
is dose dependemntasd 2 ted T Eble 2 TFUNheRgRe, T NaS Dggnarked CYEIPXICty on
PC12-ES cells gs demonstrated by a MTT proliferation assay,. [00199] Example 8: Subcellular
Localization and 8¥ocalization bPP&FAEFEs and Furin
10 , 52.4% 39.6% 24.6% 12.6%

100 76.2% 57.4% 56.4% 50%

[00198] This inhibition effect is dose dependent as demonstrated in
Table 4. Furthermore, Fl-i has no marked cytotoxicity on PC12-ES cells as
demonstrated by a MTT proliferation assay.

{00199] Exampie 8: Subcellular Localization and Colocalization
of Peptides and Furin

{0020.0] Two peptides of interest were FITC-labeled (Anaspec) to
follow their interiotization on PC-12 cells (rat pheochromocytoma cells): 1.~
Bel1 (SEQ ID NO. 3) and D-9Rac/am (SEQ ID NQ. 15). After observation of
L-Bel1-FITC conjugate interiorization, a monoclonal antibody for furin
endoprotease was used for colocalization studies by confocal microscopy
analysis.

[00201] PC-12 cells were resuspended in Dulbecco’s modified
Eagle’s medium {DMEM) high glucose (Gibco BRL, Life Technologies)
containing 6% decompiemented horse serum, 6% decomplemented fetal
bovine serum, supplemented with 25 U/mi penicillin-sireptomycin-l-glutamine.
Cells were seeded at 3x10* cells/well (200 pl), on 8-well microscope slide
chamber (BD Biosciences), previously coated with collagen | (Roche
Diagnostics) solution (0.0007%). After an overnight incubation at 37° C in 5%
COs», cells were washed twice using fresh medium without serum, and then
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[00200] Two peptides of interest were FITC-labeled (Anaspec) to follow their interiorization on PC-12
cells (rat pheochromocytoma cells): L- Bell (SEQ ID NO. 3) and D-9Rac/am (SEQ ID NO. 15). After
observation of L-Bell-FITC conjugate interiorization, a monoclonal antibody for furin endoprotease
was used for colocalization studies by confocal microscopy analysis. [00201] PC-12 cells were
resuspended in Dulbecco's modified Eagle's medium (DMEM) high glucose (Gibco BRL, Life
Technologies) containing 6% decomplemented horse serum, 6% decomplemented fetal bovine
serum, supplemented with 25.U/ml penicillin-streptomycin-I-glutamine. Cells were seeded at 3x104
cells/well (200 pihcapatedal imiosaseape slidesehasbiahébiBitsdenteshdicatdddshecoated with

collagen | (Roch iagnostics) solution (0.000:7% r [ 'W%E 1 ACH in 5% CO02,
cells were washgg %’vf’c%rﬁ?ﬁr% rggﬁeme |ﬁ?an%Réo%J{5§%§kﬁ?n€éa§ng%ﬁ}{g§hf Incu atecﬁg tffwje presence or

absence of the [resatisTfadehydadichiéantih@on A pRspsureien st toRcAa3ing s BSA/PBS
solution, and fix%@m&%m@@mﬁﬁhwzﬁémm&ﬁ@@%b‘?ﬂﬂﬂﬂ%@ﬁéﬁd%@o minutes. Again,
cells were washed twice eamd then permeabilized 'glézi\é)onin bufﬁﬁ?%o.l% fsaqglnin, 2% BSA, 10 mM
HEPES in PBS) $#R98h ?E/m%\%ﬁat?)&é"fm ﬁ%pﬁim\/g DA WD IMRBAEE IAH 2 monoclonal -
antibody for fu_rinn'ttmmprmmamaabehbmnm;mimrﬂ%maﬁiboﬂxm,f@tﬁfd incubated with a
secondary antoqdy AsDNgeMEKB] RekcB o 2oL RYIODBA IS GRS fREUBARIRARe for L hour
When indicated, W

ce ere treated with DAPI dihydrochloride (0.02 pg/ml), at room temperature for 10
minutes, for nucRegoR¥amiARiRehcEN-a R ARRRE RAE DRRalRRSBRIPEEEAd the chamber

upper part was detaahespisiaaid prenmoval denigeindlidesdyvestsmensteshtutivitkdedhiand stored at

4C in the dark until confocal. mi 0 alysis. [00202) The. f J obtained by
confocal laser séhﬁﬁ&%%?&%%%%@giéﬁﬁél \Bﬁﬁg&@%@%ﬁﬂggg ﬁh ,%gﬁium- neon 1
(543 nm), and erstaipirige (SEstrwahinmatepe@cdanavirewith geid BRCBNG IR SBBRPEZ eiss Axiovert
100 M), equippedyuith shR3 dbBlehed using the removal device. Slides were mounted and

sealed, and stored at 4°C in the dark until confocal microscopy analysis.

[00202] The fluorescent images were obtained by confocal laser
scanning microscope (Zeiss LSM 510) with lasers of argon (488 nm), helium-
neon 1 (543 nm), and enterprise (364 nm), connected to an inverted
fiuorescence microscope {Zeiss Axiovert 100 M), equipped with a 63X/1.4 PL
APOQ chromate objective lens. The fluorescence emitted was selected by a
group of filters and exhibited with a resolution of 512 X 512 pixels by RGB.

[00203] The FITC-labeled peptide L-Bel1 crosses the basal
membrane of PC12 cells at all concentrations tested, (1 and 100 uM). Figure
7A depicts LBel-1 staining alone and Figure 7B shows L-Bel1 and furin
staining of PC-12 cells. Staining shows that peptide internalization gives rise
to cytoplasmic punctuated signals after 2 minutes of incubation, but evolves
into a nuclear, and mainly nucleolar, staining pattern after 10-30 minutes of
treatment. The furin endoprotease staining showed cyltoplasmic punctuated
structures, probably identifying the immature secretory granules containing
this enzyme (Figure 7B).

[00204] Preliminary experiments with cells double-stained with FITC-
Belt and anti-furin antibody-Alexa red showed no colocalization, even though
both molecules present a cytoplasmic localization (Figure 78). Further
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APO chromate objective lens. The fluorescence emitted was selected by a group of filters and
exhibited with a resolution of 512 X 512 pixels by RGB. [002031 The FITC-labeled peptide L-Bell
crosses the basal membrane of PC12 cells at all concentrations tested, (1 and 100 NM). Figure 7A
depicts LBel-1 staining alone and Figure 7B shows L-Bell and furin staining of PC-12 cells. Staining
shows that peptide internalization gives rise to cytoplasmic punctuated signals after 2 minutes of
incubation, but evolves into a nuclear, and mainly nucleolar, staining pattern after 10-30 minutes of
treatment. The furin endoprotease staining showed cytoplasmic punctuated structures, probably

identifying the inusedysausaer ity arariesclantsdataprinieenynea(Figdenéty 4204) Preliminary

experiments with_ cells double-stai Il;b LTC- Bell and anti-furin antibody-Alexa red showed no
colocalization, e%gﬁ“{ﬁc%? ﬁoi)%%ﬂ%%% e%lg eé{,:e gégsent a cytoplasmic localization (Figure 7B). Further -53

assays using specific markers for secretory vesicles may be done to more accurately colocalize the
proteins. [00205] Example 9: Effect of Peptides on Actin Cytoskeleton Organization [00206] As

demonstrated above, sjgstiisiic (Exdisipted: thElwentibPe ptideyemn #izas Oytpekbidesvesicles. F-actin
plays a central r(é?ég ggﬁﬁing vesicle and protein traffic and in cytoskeletal rearrangement. Based on
the association ot dctin with vesicle transport and the internalization of peptides in vesicles, the effect

of the peptides on actingisgskel P APHEANEAIORNRE, S)PARYE (1029 8 Blidprurtl A C-12 cells
were prepared as stated previgusly for Jocalization studies. Briefly, cells were exposed to
FITC-abeled or SRIMLETEA GER IR R 158 San A IR 18 SSOTR OB L) ABEERG ther
permeabilized. Susiegumadtlyrcieictiaficcantiioredoekeietiretrdanigmphil Bakadiattmethyl

Rhodamine Iso- TRingyaa e BBIT G SIamae NSHSh camiupa Rueliins o sapepipibu er (0.25

pg/ml), and nuclear staining with DAPI dihydrochloride (Sigma Aldrich) (0.02 pg/ml), at room
temperature for vesicles, the effect of the peptides on actin cytoskeleton organization was

measured.

[00207] Slides with PC-12 cells were prepared as stated previousty
for localization studies. Briefly, ceils were exposed to FiTC-labeled or
unlabeled peptides,' at various concentrations, for 30 minutes, fixed and then
permeabilized. Subsequently, F-actin was fluorescently labeled with
phalloidin-Tetramethy! Rhodamine iso-Thiocyanate (TRITC) (Sigma Aldrich)
conjugate, diluted on saponin buffer (0.25 ug/mi), and nuciear staining with
DAPI dihydrochloride (Sigma Aldrich) (0.02 ug/mi}, at room temperature for
maximun 30 minutes. Finally, slides were mounted and sealed, and stored at
4°C protected from light. The effect of the peptides to actin polymerization
was analyzed by confocal microsiccpy, as described before.

[60268] PC-12 cells treated with the peptides L-Bel1 and D-
9Rac/am, labeled or uniabe!ed.‘at concentrations ranging from 2 to 10 uM,
showed decreased actin content and organization, mainly at the focal
adhesions (Figure BA and 8B). The peptides appeared to induce
morphological changes in treated cells, such as a more rounded cell shape
(Figure 8). The effect of both L-Bel1 and D-9Rac/am peptides on treated
cells was comparable (Figure 8A and 8B). This effect suggested an induction
of actin depolymerization (or blockage of actin polymerization) by the
synthetic peptides. No effect was observed in non treated cells or in cells
exposed to the peptide L-9K, where focal adhesions remained strongly
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maximun 30 minutes. Finally, slides were mounted and sealed, and stored at 4C protected from light.
The effect of the peptides to actin polymerization was analyzed by confocal microscopy, as described
before, [00208] PC-12 cells treated with the peptides L-Bell and D- 9Rac/am, labeled or unlabeled, at
concentrations ranging from 2 to 10 NM, showed decreased actin content and organization, mainly at
the focal adhesions (Figure 8A and 8B). The peptides appeared to induce morphological changes in
treated cells, such as a more rounded cell shape (Figure 8). The effect of both L-Bell and D-9Rac/am
peptides on treated cells was comparable (Figure 8A and 8B). This effect suggested an induction of

actin depolymeriggfigss(ONBleetirgsssf adtigHee ysredAaHOoND Y1 IR nHtiesprpéidesistio effect was
observed in non treatﬁd cell é%r in gell e>|<foseﬁ£1 tgt’t,gg ae&}ide L-9K V\rlaht%rerfge Iiadhesions remained
strongly -54 staif& g\?@?t e?E‘, a‘ierwlsgﬁ ST TS ?ﬁﬁ/ﬂm,c{he ESCNBEd effect was almost
lost, and cells shprveesaestroiiypae tinssitdsingpent thetrlowlkoncantoaiisses! Mnitesdstigdisuggest that
low concentratiopsee ISAEES) el 6REQ:R (NPa3DANG. DOfRs amiERRQd BIRyAS) are sufficient

to promote actin reorganization. [002091 Example 10: Effect of Peptides on Cellular Contraction
[002101 To stud§$HR ERELHUFHIMe peptides on muscle cells, which associate with neurosecretory

- cells at neuromuscularébcj)({r%%@ E?&Q%B%ﬁgﬁ &éer%f%‘ﬁ'&“é 9 eij%pdre%té%ng Ji%{é?l&%%%g Sawn over |

wrinkling susbtrate (sili an mimic the eftects or contraction. These cells have a

myofibroblastic phenotypey®9. Pcdusinn AFEGE L MNGIBIRIE HiemysuEainforsaiular

contraction/relaxation ,studies.}%Ole Wrinkl(i%g silicone substrates were prepared as essentially
described previoBSEPERIGWEN AL OEGERRY S8 At AR RINYYBIATIMALIRS, PeRKSes WerR .
12:2730-41, 200¢)iBréefhyitd 0= hoigfitmabéa $p (1§ Xgnoeth yivei axinkénd 6800 ater(s8itdags, Dow Coming,

Midland, MI) Wer@iﬂ&?%ﬁﬁ‘?ﬂiﬂ%%@ e?l% FHRE-glass Gﬁ)(é‘géu%'?g tacPgttom of a self-made

observation chamber, which was centrifuged at 1.000 rpm for 2 minutes to spread the
myofibroblastic phenotype, e.g., production of TGF-B, which make them

suitable for celiuiar contraction/relaxation studies,

[00211} Wrinkling silicone substrates were prepared as essentially
described previously ( Harris, et al., Science. 208:177-179, 1980; Hinz, et al,,
Mol Biol Celi. 12:2730-41, 2001). Briefly, 50 pl of sllicons (poly dimethyl
siloxane; 30.000 centistokes, Dow Corning, Midland, Mi) were deposited onto
a 35 mm round glass coverslip at the bottom of a self-made observation
chamber, which was centrifuged at 1.000 rpm for 2 minutes to spread the
viscous fluid. The silicone surface was then crosslinked by passing it through
a Bunsen flame; a flaming time of 1 second produced a surface stiffness that
restricted wrinkle formation to fibroblasts with high contractile force (Hinz et
al., supra). The polymerized silicone surface was finally coated with 10 pg/ml
collagen type | {Sigma) for 2 hours at 37° C. Lung fibroblast cells were
seeded at a density of 3.5 x 10° cells/cm? and cultured for 1-2 days before the
experiment.

[60212) Lung biopsy was obtained from a Sprague Dawley rat,
divided in small tissue slices, placed in culture dishes, and maintained then in
organ culture in Dulbecco’s modified Eagle’s medium (GibcoBRL, Life
Technologie) containing 10% decomplemented fetal bovine serum (FBS)
supplemented with 100 U/mi penicillin, 100 pg/mi streptomycin, 4 mM |-
giutamine, at 37° C, in 5% CO;. Cells were maintained during 2-3 weeks (2-8
passages), replacing medium frequently. At confluence, cells were detached
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viscous fluid. The silicone surface was then crosslinked by passing it through a Bunsen flame; a
flaming time of 1 second produced a surface stiffness that restricted wrinkle formation to fibroblasts
with high contractile force (Hinz at al., supra). The polymerized silicone surface was finally coated with
10 g/ml collagen type | (Sigma) for 2 hours at 37 C. Lung fibroblast cells were seeded at a density of
3.5 x 103 cells/cm2 and cultured for 1-2 days before the experiment. 1002121 Lung biopsy was
obtained from a Sprague Dawley rat, divided in small tissue slices, placed in culture dishes, and
maintained then in organ culture in Dulbecco's modified Eagle's medium (GibcoBRL, Life

Technologie) coritaining 0RardansmRigneris iejpkharner AensuiE BSiyrsapplerpented with 100 U/ml
penicillin, 100 pg/ml strepg)ézygn 4 mM I- %ﬁamine at 37 C, in 5% CO2. Cells were maintained
8584g 5

during 2-3 week<T28%% <SRRI 910 GRMPIRS, iU ma PRE RRESRILVEE NG detached
-55 from the culteatéidlissish Cut2EsispszEBTE habttaterCigbrm fotdd dayinults, atdiE C,
resuspended in | Sl IS i t 3.5x103
cells/ cm2. One %%o%ggﬁlwﬁg%g %é%%%e%%gg%it ?ﬁegggggﬁiaa‘%gp%gpﬁygg gﬁ% éb?aSO pM, and

peptide-induced G&¥IFeBRaeHAVMIaxatiansifeHdelovirstiat Tot hogmdriMsy live videomicroscopy. A

smooth muscle caldinaitiéimpke rmitianeensissinsnavgs7assRamar inipliowsibsigeptide-induced
effects on these %%Ils agsrgv&/negverfoﬁiéi&qtgeshgettld Q'%%lgééiv video 'croscog%/ wa%%erformed under
controlled tempera?ure And 8)2 conditions Bsmg A 2 ETes AXIOVETT fﬁ ér,o %YEBchem,
Germany), equippiePtvRhegbpinning disk Nipkow confocal head (Yokogawa CSU10), Photometrics
Co01SNAP-HO CCD camera and Metamorph 6.0 acquisition software (Visitron Systems, Puchheim,

Germany). Phase cont®&idbq dHe ddRRIPICIIREPPYMPRRS TP pd HRdareatqliefy 1 Ox
(Plan-Neofluar, Rimpéhatf) amdl Q0% ¢Bialitidymoatingradl e 200 D0DRIgZ etdyjectives. [00214] A

-stressed 00"399'&)l?é}i&?cﬁ%'ﬁré@%ﬁﬁ?%&J}f?p%@'ﬁf&ﬁ’ges%mn;ng disk Nipkow confocal head
(Yokogawa CSU10), Photometrics CoolSNAP-HQ CCD camera and
Metarmorph 6.0 acquisition software (Visitron Systems, Puchheim, Germany).
Phase contrast sequences were taken at a rate of 1 frame /10 sec using 10x
(Plan-Neofluar, Ph1, NA 0.3} and 20x (Plan-Apochromat, Ph2, NA 0.5) Zeiss
objectives.

[00214] A stressed collagen lattice contraction assay was also used
to asses the effect of the peptides. For the contraction assay, lung fibroblasts
were grown at 1.75x10° cells/ml in mechanically restrained coliagen lattices
(1.0 mg/mi rat tail collagen |, BD Biosciences) for 5 days as previously
described (MHinz et al., supra). For contraction measurement, lattices were
released using a syringe and lattice diameter was measured under dark-field
ilumination after 30 minutes. A minimum of 5 lattices was assessed per
experimental condition, mean values were calculated and lattice diameter
reduction was normalized {o the lattice diameter before release (=%
contraction). Peptides were added for 80 minutes before gel release.

[06215] Lung myofibroblasts exposed fo peptides L-Bel1 and D-
8Rac/am (10 uM and 50 uM), showed a slow but constant loss of silicon
substrate wrinkles and cell detachment, indicating a peptide-dependent
relaxing effect on cells (Figure 8A and 9B). The same effect was observed on
smooth muscle cells incubated with the same peptides. These effects were
not observed on cells treated with the peptide L-9K. This peptide-induced cell
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to asses the effect of the peptides. For the contraction assay, lung fibroblasts were grown at 1.75x105
cells/ml in mechanically restrained collagen lattices (1.0 mg/ml rat tail collagen |, BD Biosciences) for
5 days as previously described (Hinz at al., supra). For contraction measurement, lattices were
released using a syringe and lattice diameter was measured under dark-field illumination after 30
minutes. A minimum of 5 lattices was assessed per experimental condition, mean values were
calculated and lattice diameter reduction was normalized to the lattice diameter before release (=%
contraction). Peptides were added for 60 minutes before gel release. [00215] Lung myofibroblasts
exposed to pepticdsxbtBe fsarmhSstoMantathé110sh f ackh3enikt) ahoalkdeamsieressesconstant loss of

silicon substrateyyginkles anseah deirchment JRdisaling2 panideiepradsphselaxing effect on cells

(Figure 9A and 9B). The same effect was observed on smooth muscle cells incubated with the same
peptides. These BASERSRRAStRGIANEGRE Biraansardaret diheHRNp SpHigcerduterins

peptide-induced esllutatdesixation oseeBictensuiitriles dhshabadtinsibstiape candatillar processes
observed on PC-l? cetlls treated with peptides L-Bell and D-9Rac/am. Decreased actin content and

. \ relaxation. ) " .
integrity on focal @adhesions could contribute to cellular detachment from silicon substrate, changes in

cell shape, and cell relgyatign. [PREIS LIRS RBAE D ShRs BERLgednduced cell

contraction/relaxation effect in a stressed collagen lattice contraction assay. Preliminary results

showed a decre£SEHRHOMABIBRLLL fllpbRa BEfstRh QP ISR FORRALR P$F®peptides L-Bell
(SEQ ID NO. 3) andipifire céanity Sicvdd Nkcidsd seimmppoétirtbieshivadistsd(ndlpggtideladdition) and

toL-9K (SEQ 'Dc@r%?raﬁ?iéﬁeﬁﬁ?cg%k?t@}%%rgqrir&é%-i%‘?(éé@ﬁ)ﬁ?@%ﬁnﬁ‘%@ﬁ?%ﬁf L-Bell and

D-9Rac/am induce cell relaxation, whic tes with the results related to actin filaments

disclosed above (ff2 18 NSatrplcormparshithesiiiohaelt Pepiertide adsiticne anoira8KTo determine
the efficacy of thegpepidacomPRedied i Eigure 10).
[060217] This suggests that peptides L-Bel1 and D-8Rac/am induce
cell relaxation, which correlates with the results related to actin filaments
disclosed above,

[00218] Example 11: Administration of Peptide Composition

[66219] To determine the efficacy of the peptide composition of the
invention in the treatment of facial wrinkles, clinical studies are performed. A
peptide compaosition in emulsion as a cosmetic preparation is first tested in
animal models {o demonstrate a non toxic and non irritant effect. Initially, the
integrity and stability of the peptide within the emulsion is controlled, as well
as the possible modifications of the emulsifier (emulsifier's integrity). The
emuisified pebtides will than be tested for abnormal toxicity, dose dependent
toxicity as well as for possible skin reactions in mouse and rabbits. Models for
dermatological studies may be carried out using, preferably, a mammal, and -
more preferably, a human, cow, horse, cat, dog, pig, goat, sheep, rat, guinea
pig, mouse, rabbit or other mammal suitable.

[002206] For example, the SCID-hu xenogeneic transplantation modsl
(Boehncke WH Arch Dermatol Res 281:367-373, 1999) allows human grafis
on immunodeficient SCID mice, which enables testing on human skin. An in
vitro model for testing product on piglet cells is described in Wu et al. (BrJ

-57.



invention in the treatment of facial wrinkles, clinical studies are performed. A peptide composition in
emulsion as a cosmetic preparation is first tested in animal models to demonstrate a non toxic and
non irritant effect. Initially, the integrity and stability of the peptide within the emulsion is controlled, as
well as the possible modifications of the emulsifier (emulsifier's integrity). The emulsified peptides will
than be tested for abnormal toxicity, dose dependent toxicity as well as for possible skin reactions in
mouse and rabbits. Models for dermatological studies may be carried out using, preferably, a
mammal, and more preferably, a human, cow, horse, cat, dog, pig, goat, sheep, rat, guinea pig,
mouse, rabbit or Dénestan G2 RSB O 22%ik Puvekenabl ¢ e SEiiaiol L& Sageheic

transplantationn%géﬁ?@’ggv%g F}Ng;\é é%)&cm Qﬁr@%‘&le%? %&Z@@éﬁ&%@ﬂ'ﬂmmmm grafts on

immunodeficie les testing on human skin.”An in vitro model for testing

product on pigletisiis Mhee seeriris atewelkapws i these (68 5HE 15) thesar 6684375605} while Duval at
al. (Exp Dermatqly, 12,31 pphr 5ol Ao Q500 deseitic1arsinpyitrosnade isagssessing cosmetics on

human skin. Other models are well-known to those of skill in the art (e.g., Dreher at al., Skin
PharmacolApp! Skin Pgfsizi] 1548epidsting 68, 20023 4008800 ixfamirred ingdgie, teptide emulsion in
animal modiels, Bg (QTRARSIU oS ALEIBIFIG RELIRDSAIRIGLALINRS o SHiRaRasKaRR analysis for
measuring the e gmd%\;&eness o%ﬁm %ep_tide com osﬁion IS gerfc')rmed bg‘/)_%!grst 0 tairﬁﬁg silicon imprints

from the lateral JRESPSREHAEGHE KeesS RiifEcPePrIdPRRTRRS AR IFRGHIMAE B¥ptide is applied

twice a day. Volgriesstanpstioemipaias toniairingdhe peptisieiraienlatdiedigorbital area, and
the emulsion alone, in the coptra.lateral side, Silican.imprints are ﬁ ' fter.Q, 15 and 30 days, and
analyzed by con%oé%ﬂ%%rgf slcq:naﬁ!r,liWS{erglﬁ:Té’g%%}Byé%ghaesgée@sat és ea\g L%{:gﬁao tﬁgedg in surface before

and after treatm¥ntutesfoappinbosovision rsideining ifedeeatidein cas interaipraaritahlysis to
assess the differgntnarameiesmoiioN SRSHihb 2BAtrd asaMNGaSkisifesianArRssaiected before
processing and after the processing %Iagl 1d5 and %ag/ 3?}) balbmean§ of |cibservatlon.under magnifying
glass with outer Affgined after 0, 1572 0 days, and analyzed by confocal laser scanning

microscopy o assess the evolution of the skin surface before and after

treatment. Confocal microscopy in reflection mode and three-dimensional

analysis to assess the different paramsters of roughness is used. The same

skin regions are setected before processing and after the processing (day 15

and day 30), by means of observation under magnifying glass with outer white

light. The peptide effectively treats wrinkles if the results show modulation of

the facial muscles, retaxes facial tension and reduces the depth of already

formed wrinkies. An improvement in wrinkle depth of at least 30%, and from

30%-50% is considered a significant change in wrinkle depth.

[00222] Numerous modifications and variations in the invention as
set forth in the above illustrative examples are expected to occur to those
skilled in the art. Consequently only such limitations as appear in the
appended claims should be placed on the invention.
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light. The peptide effectively treats wrinkles if the results show modulation of the facial muscles,
relaxes facial tension and reduces the depth of already formed wrinkles. An improvement in wrinkle
depth of at least 30%, and from 30%-50% is considered a significant change in wrinkle depth.
[002221 Numerous modifications and variations in the invention as set forth in the above illustrative
examples are expected to occur to those skilled in the art. Consequently only such limitations as
appear in the appended claims should be placed on the invention. -58 WHAT IS CLAIMED: 1. A
composition cowpIsING acpepitierzonsisting essentially of an amino acid sequence set out in SEQ ID
NO: 13. 2. The composition of claim 1 which is acetylated as set out in SEQ ID NO: 11 or 15. 3. The
composition of tlaim Awheredsithe peptdestopg peptide armasisingresetnhiel yesirad amiimo acids. 4.
The cong%? iggat#l‘nggigé O‘M‘ﬁf@é@ﬁﬁ(@?iﬁ‘s residues are L- enantiomers. 5. The composition of

claim 1 wherein the peptide comprises comprise D- enantiomers of the desired amino acids. 6. The
composition of glaim fuherpip dhRisrainiaRsidvRRIRIE Rpantioness: bul ieseapesiigh of claim
1 wherein the#)eptlde comprises a mixture of L or D enantiomers of the desired amino acids. 8. The
composiﬂi&rﬁ)b gny one of claims 1-7 wherein the peptide is a retro- inverso isomer of the peptide set
outin SEQ ID NO: 11, 13 or 15. 9, Th(faogoln os1ition of ,an% one of claims 1-9 wherein the peptide is a
fusion protein. 10. ThEEFIPUSRSICH r‘&/a(ﬁqe OV RRIRHL T RERURS PRI e FORLLT S protein
translocatiahadoesiiad imifbacdsiposition of claim 10 wherein the protein translocation domain is

taken from the HIV TAT protein.
4. The composition of claim 1 wherein the arginine residues are L-

enantiomers.

5. The composition of claim 1 wherein the peptide comprises comprise D-

enantiomers of the desired amino acids.

6. The composition of claim 1 wherein the arginine residues are D-
enantiomers.
7. The composition of claim 1 wherein the peptide comprises a mixture of L

or D enaniiomers of the desired amino acids.

8. The composition of any one of claims 1-7 wherein the peptide is a retro-
inverso isomer of the peptide set out in SEQ 1D NO: 11, 13 or 15.

9. The composition of any one of claims 1-9 wherein the peptide is a fusion

protein.

10.  The composition of any one of claims 1-9 wherein the peptide is fused to a

protein transiocation domain.

11.  The composition of claim 10 wherein the protein translocation domain is
taken from the HIV TAT protein.

12.  The composition of claim 10 wherein the protein translocation domain is

an arginine-rich sequence.

13.  The composition of claim 10 wherein the protein translocation domain is a

guanidino-rich sequence.,
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12. The composition of claim 10 wherein the protein translocation domain is an arginine-rich.
sequence. 13. The composition of claim 10 wherein the protein translocation domain is a
guanidino-rich sequence. 59 14. The composition of any one of claims 1-9 wherein the peptide is
fused to a nucleic acid. 15. The composition of any one of claims 1-9 wherein the peptide is fused to
the lipolytic peptide GKH. 16. The composition of any one of claims 1-9 which is an oil in water
emulsion. 17. The composition of any one of claims 1-9 which is a water in oil immersion. 18. The

composition of py ormhefugaipistichwhiehyis fersiLdtieador toptealeinshielSe Fitr ¢omigesition of any
one of cIairqs.l-Q wherein the total concentration of the peptide is from 0.00001% to 10% (w/w) of the
total Wei@'f‘l? Sﬁﬁé“gomposition. 20. The composition of claim 19 wherein the total concentration of the

ide is ab 0.0 1 9% (w/w)..21. Th f laims.1-9.furth isi
pepide I ab0ys0 Chp &Mk 1P FASA o 800 gk Ligs o

tors Setected from the group consistin curare, a-bungarotoxin,
gallamintseRipahdepirapikie BKH16 pF-HHSID, ipratroprium, scopolamine and atropine. 22. The
composition of any one of claims 1-9 further comprising at least one active agent selected from the
group consistintfef mék&iprapSsiomatEaMe HgAE ARG Saldhtdigk g aaREtRyatints, UV absorbing
agents, guhaeiggN actives, viscosity modifying agents, abrasive agents, pH adjustors, anti-glycation
agents, anti-oxidative agents, NO-synthase inhibitors agents, agents stimulating the synthesis of

dermal and/or gpidermad arraposiaRcuiempoastsirewesing haide g adaties af dermal and/or
epidermal macromolecules, agents stimulating the synthesis of collagen, agents preventing the

degrada%ﬁ‘%?sé%ﬂagen, agents stimulating fibroblasts and/or keratinocyte proliferation or for

stimulating kerf‘}té“ocy’i%dg]ﬂggﬁ?g;%?&fﬁﬂ ’o'?‘é*ﬁg'&{g'é‘ﬁéﬁﬁﬁasdﬁmﬁ‘él%%ﬁnL?L?&S?&“{&%%F”ts’

anti-pollution agents and free- scavengers,
use.

19.  The composition of any one of claims 1-9 wherein the total concentration

of the peptide is from 0.00001% to 10% (w/w) of the total weight of the composition.

20. The composition of claim 18 wherein the total concentration of the peptide
is about 0.001 to 1% (w/w).

21.  The composition of any one of claims 1-9 further comprising one or more
neurotransmitter inhibitors selected from the group consisting of curare, a-bungarotoxin,

gallamine, Pirenzepine AF-DX 116 pF-HHSID, ipratroprium, scopolamine and atropine.

22.  The composition of any one of claims 1-9 further comprising at least one
active agent selected from the group consisting of moisturizers, de- and pro-pigmenting
agents, desquamating agents, UV absorbing agents, sunscreen actives, viscosity
modifying agents, abrasive agents, pH adjustors, anti-glycation agents, anti-oxidative
agents, NO-synthase inhibitors agents, agents stimulating the synthesis of dermal
and/or epidermal macromolecules, agents preventing the degradation of dermal and/or
epidermal macromolecules, agents stimulating the synthesis of collagen, agents
preventing the degradation of collagen, agents stimulating fibroblasts and/or
keratinocyte proliferation or for stimulating keratinocyte differentiation, muscie relaxants,
dermo relaxants, rejuvenating agents, anti-pollution agents and free-radical scavengers,
agents acting on capillary circulation, agents acting on the metabolism of cells, anti-

inflammatory agents, anti-perspiring agents, anti-microbial and anti-fungal agents, with
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agents acting on capillary circulation, agents acting on the metabolism of cells, anti- inflammatory
agents, anti-perspiring agents, anti-microbial and anti-fungal agents, with 60 adjuvant hydrophilic and
lipophilic gel, active, preserving, solvents, fragrances, fillers, pigments, odor absorbers. 23. Use of the
composition of any one of claims 1-9 in the production of a medicament for improving tissue turgor.
24. Use of the composition of any one of claims 1-9 in the production of a medicament for inhibiting
muscle contractions. 25. Use of the composition of any one of claims 1-9 in the production of a
medicasmotéor inpdotpiglineundiiposhiitaraicrelies, ZT6eTerRyinge $HvRIH. SHWREER. tEEDmposition
comprises a?p of poly-arginine set out in any one of SEQ ID NOs: 11, 13 or 15. 27.

The usé)m: >

ti isti
anleirg’g %thegr%%%ge poly-arginine consists of D-amino acids. 28. The use of claim 24 or
25 wherein theywherqiR dhg tedisapEStiAoEHEERE BRG] diiaterpratiot e deemal

formulation. 29. Use of the composition of any one of claims 1-9 in the production of a medicament for
enhanci§HeRINGHEANHGPERVItBESSH B ERhposition of any one of claims 1-9 in the production of a

medicament for enhancing muscle . 31. Use of the composition of any gne o i -9.in the
production of a%’nedigéﬁ@m'fgrcﬁl'@@ﬁﬁ'é'%eo%Efmigrb%éﬁ%g'msa1wgt)ﬁ{n%].eﬁgégé% t]k?élg Lomposition of

any onengégilgdme At Totnithb piragl raikneof@ntraetimament for treating disorders selected from the group
consisting of hyperhydrosis, focal dystonia, nondystonic disorders, inflammation, and pain. 33. A
purified and is@sted pigridentdempositidingftaeponmebutrinsd:Bin fheaprpeHelion@Phits 1-9. 34. A

vector comg;risai ﬁ??&?ﬂ%‘%ﬁﬁt’?ﬁ“@ﬁrﬁt&ﬁ%ﬁér$éle’3‘s@.eth0d for transforming a host cell comprising

the step%?ln?ro acing a vector-according to claim 34 into said host cell. 61 36. A host cell
transformed by, e mehodef 5laimiM35s wherein the composition comprises a peptide

consisting of poly-arginine set out in any one of SEQ ID NOs: 11, 13 or 15.
27.  The use of claim 26 wherein the poly-arginine consists of D-amino acids.

28.  The use of claim 24 or 25 wherein the wherein the medicament is a

transdermal, topical, intradermal or subdermal formulation.

29,  Use of the composition of any one of claims 1-9 in the production of a

medicament for enhancing wound healing.

30. Use of the composition of any one of claims 1-9 in the production of a

medicament for enhancing muscle .

31.  Use of the composition of any one of claims 1-9 in the production of a

medicament for blocking the fibrotic process in a wound.

32.  Use of the composition of any one of claims 1-7 in the production of a
medicament for treating disorders selected from the group consisting of hyperhydrosis,

focal dystonia, nondystonic disorders, inflammation, and pain.

33. A purified and isolated polynucleotide encoding the polypeptides set out in

any one of claims 1-9.
34. A vector comprising the polynuclectide of claim 33.

35. A method for transforming a host cell comprising the step of introducing a

vector according to claim 34 into said host cell.
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37. Use of the composition of any one of claims 1-9 and a cosmetically acceptable vehicle in the
production of a medicament for improving the appearance of the skin. 38. The use according to claim
37, wherein said skin is aged, photoaged, dry, lined or wrinkled skin. 39. The use according to claim
38, wherein said composition further comprises one or more of estradiol; progesterone; pregnanalone;
coenzyme Q10; methylsolanomethane (MSM); copper peptide (copper extract); plankton extract
(phytosome); glycolic acid; kojic acid; ascorbyl palmitate; all trans retinol; azaleic acid; salicylic acid;

broparoestrol; gstrones, Adsrsieinadiieirand ppdiesiasadilst dRinIssuse according to claim 37,
wherein said composition further comprises a sunblock. 41. The use according to claim 37, wherein

said cosmeticaBy. accé.kﬁabl‘éthmbinﬁmisﬂimmbﬁramawe of wiatersir &Iaemalsbxméﬂca?be use of claim
37, whergin %f:eo%%)&% ?r?tﬁe c}FF i 8?65‘21%85?8%8%”%?“9%95 NSOt spray,

aerosol, pow er, ointmen crea
the skin.

38.  The use according io claim 37, wherein said skin is aged, photoaged, dry,
lined or wrinkled skin.

39. Theuse according to claim 38, wherein said composition further
comprises one or more of estradiol; progesterone; pregnanalone; coenzyme Q10;
methylsolanomethane (MSM); copper peptide (copper extract); plankton extract
(phytosome); glycolic acid; kojic acid; ascorbyl paimitate; all trans retinol; azaleic acid;

salicylic acid; broparoestrol; estrone; adrostenedione; and androstanediols.

40.  The use according to claim 37, wherein said composition further

comprises a sunblock.

41.  The use according to claim 37, wherein said cosmetically acceptable

vehicle is an oil in water, or water in oil, emulsion.

42.  The use of claim 37, wherein said composition is selected from the group

consisting of an emulsion, lotion, spray, aerosol, powder, ointment, cream and foam.
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