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15 Background
Keloids and hypertrophic scars are fibroproliferative abnormal healing
disorders characterized by excessive scarring due to excessive production, deposition
and contraction of extracellular matrix, which results in functional and cosmetic
deformity (I.eask and Abraham, 2004). There is no current effective treatment for

20  these conditions.

Summary of the invention
In a first aspect, the present invention provides methods for treating and/or
limiting fibrotic disorders comprising administering to an individual in need thereof
25  an amount effective to treat and/or limit fibrotic disorders of a polypeptide comprising
a sequence according to general formula I:
X1-A(X2)APLP-X3 (SEQ ID NO: 302 and SEQ ID NO: 316)
wherein X1 is 0-14 amino acids of the sequence of heat shock protein 20
between residues 1 and 14 of SEQ ID NO: 298,
30 X2 is selected from the group consisting of S, T, Y, D, E, hydroxylysine,
hydroxyproline, phosphoserine analogs, and phosphotyrosine analogs; and
X3 is selected from the group consisting of (a) 0-140 amino acids of residues
21 and 160 of SEQ ID NO:298; and (b) 0, 1, 2, or 3 amino acids of a sequence of
genus Z1-Z2-Z3, wherein Z1 is selected from the group consisting of G and D;

35 Z2 is selected from the group consisting of L and K; and
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hydr oxyprol i ne, phosphoserine anal ogs, and phosphotyrosi ne anal ogs; and

X3 is selected fromthe group consisting of (a) 0-140 am no aci ds of

resi dues 21 and 160 of SEQ ID NG 298; and (b) 0, 1, 2, or 3 am no acids of
a sequence of genus Z1-Z2-Z3, wherein Z1 is selected fromthe group
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15 In various embodiments of the first and/or second aspect of the invention, the
individual in need thereof is of Asian or African descent, and/or the individual in need
thereof has an elevated level in a target tissue of one or more biomarkers selected
from the group consisting of TGFP1 expression; TGFB2 expression, CTGF
expression; phosphorylated cofilin; phosphorylated HSP27; and a-smooth muscle

20  actin expression.

Detailed Description of the Invention
The single letter designation for amino acids is used predominately herein. As
is well known by one of skill in the art, such single letter designations are as follows:
25 A is alanine; C is cysteine; D is aspartic acid; E is glutamic acid; F is
phenylalanine; G is glycine; H is histidine; I is isoleucine; K is lysine; L is leucine; M
is methionine; N is asparagine; P is proline; Q is glutamine; R is arginine; S is serine;
T is threonine; V is valine; W is tryptophan; and Y is tyrosine.
As used herein, the singular forms "a", "an" and "the" include plural referents
30 unless the context clearly dictates otherwise. For example, reference to a
"polypeptide” means one or more polypeptides.
The disclosure herein demonstrates that the polypeptides for use in the

methods of the invention decrease transforming growth factor Bl (TGF-p1)-induced



The single letter designation for amno acids is used predom nately herein.
As is well known by one of skill in the art, such single letter
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X3 is selected from the group consisting of (a) 0-140 amino acids of residues
2] and 160 of SEQ ID NO:298; and (b) 0, 1, 2, or 3 amino acids of a sequence of
genus Z1-722-73, wherein Z! is selected from the group consisting of G and D,

Z2 is selected from the group consisting of L and K; and
25 73 is selected from the group consisting of S, T, and K.

In a preferred embodiment, X1 is WLRR (SEQ ID NO: 1), Z1 is G; Z2is L;
and Z3 is K. In this embodiment, is thus preferred that the polypeptide of the general
formula comprises or consists of an amino acid sequence according to SEQ ID NO:
300 (WLRRApSAPLPGLK), wherein the "pS" represents a phosphorylated serine

30 residue. In a further preferred embodiment, the polypeptide for use in the methods of
the invention comprises or consists of an amino acid sequence according to the

formula:



2573 is selected fromthe group consisting of S, T, and K In a
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grow beyond the 20 boundaries of the original wound and may reduce over
time. 15" andwvoysdsoresiiing Fomdesmpte sgicalmeedurey. scar formati on sel ect ed
fromthe group ,consistl af ,0j.ds s I " s_.any
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heal BB e gsd@Minp the size and/or depth of a keloid or hypertrophic scar relative to keloid or
hypertrophic scar formation in the absence of treatment with the methods of the
invention, or by reducing the size of an existing keloid or hypertrophic scar.
The present invention, by providing methods for reducing scar formation
selected from the group consisting of keloids and hypertrophic scars, will be clinically
30 useful for treating all types of wounds to reduce keloid and hypertrophic scar
formation, both for reducing initial keloid or hypertrophic scar formation, and for
therapeutic treatment of existing keloids or hypertrophic scars (i.e.: cutting out the
keloid or hyperirophic scar after its formation, treating it with the compounds of the

invention, and letting the keloid or hypertrophic scar heal more slowly).
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4 In a preferred enbodi nent, individuals in need of treatnent or
limting of scars selected fromthe group consisting of keloids and
hypertrophic scars are highly pignented individuals, including but not
limted to individuals of Asian or African descent, that are susceptible to
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treating Beratiefibrosis,creng) fihrpsist lelroppritonend fibroms, £yalie fibesis dload wssddd from

Bt e T
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15 . leading causes of blindness); cirrhosis and biliary atresia (leading causes of liver
fibrosis and failure); congestive heart failure; fung fibrosis; scleroderma; abdominal
adhesions; and interstitial fibrosis.
In various other preferred embodiments of all of the embodiments disclosed
herein, individuals in need of therapy for treating and/or limiting fibrotic disorders
20  and/or scars selected from the group consisting of keloids and hypertrophic scars are
those with elevated levels of one or more of the following biomarkers:
Transforming growth factor beta 1 (“TGFB1”") expression;
Transforming growth factor beta 2 (“TGFB2”) expression;
Connective tissue growth factor (“CTGF”) expression;
25 Phosphorylated cofilin;
Phosphorylated HSP27; and
a-smooth muscle actin expression.
As disclosed below, the polypeptides of the invention inhibit TGFB1-induced
CTGF expression, TGF fl-induced expression of o—SMA and phosphorylation of
30  cofilin and HSP27 in human keloid fibroblasts, all of which are elevated in fibrotic
conditions, indicating that individuals with elevated levels of these biomarkers can
especially benefit from the methods of the present invention. As used herein, an

“elevated” level of the one or more biomarkers means any increase above normal for
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a-snmoot h nuscle actin expression. As disclosed bel ow, the pol ypeptides of
the invention inhibit TG-Pl-induced CTG- expression, TGF 01-induced
expressi on of a-SMA and phosphorylation of 30 cofilin and HSP27 in hunman
kel oid fibroblasts, all of which are elevated in fibrotic conditions,
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disorder(s); and (e) limiting or preventing recurrence of symptoms in patients that
20  were previously symptomatic for the disorder(s).
As used herein, the term "limit" or "limiting” means to limit the disorder in

individuals at risk of developing the disorder.

In a further aspect, the present invention provides methods to monitor
25  effectiveness of the treatment methods of the invention, comprising treating the
individual as disclosed herein, and subsequently determining levels of one or more of
the following biomarkers:
TGFpB1 expression,
TGFB2 expression;
30 CTGF expression;
Phosphorylated cofilin;
Phosphorylated HSP27; and

a-smooth muscle actin expression.



In a further aspect, the present invention provides nethods to nonitor 25
effecti veness of the treatnent nmethods of the invention, conprising
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10" t r eat nean PIPEe gdditinaal intrmyidan on tigediaency of dreplonsabihat isthsneficialtatani n t he
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i s reduci %%e%tdﬁér@l&g%g@ tkigrd eﬁteeve Iisg }{Tﬁﬁen "'P‘h%g%’he&‘stf’auésh‘e gr fc‘fgag}pé% 1f%‘econt i nue
t he tr(eat fredinehie@pitish iads ob §etsproBuctdsagricadtde imp@ueney. inAhd RAafaduargl y, if
neither the synptons or_ the biomarker |evels are being inpacted by the

t r eat ment SYmI{ems : it e nbiogiagkar clexels agicats thatithe trestmend, varedueing Wesage
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cofilin) 20Referri n9 back.to.the %e eral formula, residues 15-21 from
HSP20 i pigmatker levels are being impacted by the treatment, the attending physician may

In

15 decide to increase the dosage and/or frequency, or to pursue a combination treatment
(including, but not limited to, TGF-§ antibody therapy, and/or therapies designed to
inhibit o-smooth muscle actin expression and/or dephosphorylate HSP27 and/or

cofilin).

20 Referring back to the general formula, residues 15-21 from HSP20, with
possible substitutions at residue 16 of HSP20 form the structural core of the
polypeptides according to general formula I (A(X2)APLP) (SEQ ID NO: 2). The full
sequence of HSP20 is provided as SEQ ID NO: 298, and is shown below:

Met Glu lle Pro Val Pro Val Gin Pro Ser Trp Leu Arg Arg Ala Ser Ala Pro

25  LeuPro Gly Leu Ser Ala Pro Gly Arg Leu Phe Asp Gln Arg Phe Gly Glu Gly Leu
Leu Glu Ala Glu Leu Ala Ala Leu Cys Pro Thr Thr Leu Ala Pro Tyr Tyr Leu
Arg Ala Pro Ser Val Ala Leu Pro Val Ala Gln Val Pro Thr Asp Pro Gly His Phe
Ser Val Leu Leu Asp Val Lys His Phe Ser Pro Glu Glu lle Ala Val Lys Val Val
Gly Glu His Val Glu Val His Ala Arg His Glu Glu Arg Pro Asp Glu His Gly Phe

30  Val Ala Arg Glu Phe His Arg Arg Tyr Arg Leu Pro Pro Gly Val Asp Pro Ala Ala
Val Thr Ser Ala Leu Ser Pro Glu Gly Val Leu Ser Tle Gin Ala Ala Pro Ala Ser
Ala Gln Ala Pro Pro Pro Ala Ala Ala Lys.

The underlined residues represent amino acids 15-21.
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25 Leu Pro Ser Ala R . Phe As L N Phe Ay Gu
Leu Leu G JaA?ézQE gwgﬁc%%gfﬁﬁgqgﬁéggg%%%geﬁFesﬁpﬂgﬁg% 8PPro Tyr Tyr
Arg AISE®TD NBR9¥3khoWminLigNcLikovyR! THYsaif & 1nis Yaknifs fciddhéf BsAudy0 Gy His
Ser Val Leu Leu ASEJQIV?PSII-_*IKS H's Phe Ser Pro Qu GQu Be Ala Val Lys Val

Ay Qapdifof VEQ en Xl avomldybefhe Saminapeidneenticpoustop G u His Ay

Ao vaPie ISR SHERR R NG 0. SRh i X TR ioine )R o1 o

Sef AnanBenofintinBroidPodrdsidacd -4 Aif SEAY ED NG:298, 18 idddiey IsiasgBowesi dues

represent am no acids 15-21. X1 is 0-14 am no acids of SEQ ID NO

298

bet wed§losi dues 1 and 14 of SEQ ID NO 298 (shown in italics above).

Thus, if X1 is 1%@%&%%3‘88@3%%1\1‘6%@#9%1 and 14 of SEQ ID NO 298, then X1

woul d be the 5 am no aci

ntiguous to residues 15-21, eg: SWRR (SEQ ID

NG 303). Sim | &dmyino abids of SEQI ID NBe29&| IRRM ng 5 nunber of amino acids of
residues 1-14 qf SEQ I, Its 1dentity |s.as._sh below. 1 am no
acid of SEQ I D%I\?@“Q@S‘.’B%ggﬁﬁaﬁ‘%@bdgégf Mﬁ@%@éSgwR 3 ami no acids of
SEQ I FyNO 298: 4L RRn6 SER bESHE PO 2904 WIRRqSEE A NG: EQ | D NO 208 WRR
(SEQ ID NO 1) 6 amno acids of SEQ I D NG 298: "WLRR (SEQ I D NO 305) 7

am no aci ds of 6SEGne BEciNOpDIBOQ INPSHEZES: ( SEWILRR NEEQIIBNO: 305)

7 amino acids of SEQ ID NO:298: NPSWLRR (SEQ ID NO: 306)
8 amino acids of SEQ ID NO:298: VNPSWLRR (SEQ ID NO: 307)
9 amino acids of SEQ 1D NO:298: PVNPSWLRR (SEQ ID NO: 308)
15 10 amino acids of SEQ TD NO:298: VPVNPSWLRR (SEQ 1D NO: 309)
11 amino acids of SEQ ID NO:298: PVPVNPSWLRR (SEQ ID NO: 310)
12 amino acids of SEQ ID NO:298: IPVPPYNPSWLRR (SEQ ID NO: 311)
13 amino acids of SEQ ID NO:298: EIPVPPVNPSWLRR (SEQ ID NO:
312)
20 14 amino acids of SEQ ID NO:298: MEIPVPPVNPSWLRR (SEQ ID NO:
313)

In a further embodiment, X1 is 0, 1, 2, 3, or 4 amino acids of the sequence
WLRR (SEQ ID NO:1).

25 In another embodiment, X3 is 0-140 amino acids between residues 21 and 160
of SEQ ID NO:298. According to this embodiment, X3 canbe 0, 1,2, 3,4, 5, 6, 7, 8,
9,10, 11, 12, 13, 14, 15, 16, 17, 18, 19, 20, 21, 22, 23, 24, 25, 26, 27, 28, 29, 30, 31,
32, 33, 34, 35, 36, 37, 38, 39, 40, 41, 42, 43, 44, 45, 46, 47, 48, 49, 50, 51, 52, 53, 54,
55, 56, 57, 58, 59, 60, 61, 62, 63, 64, 65, 66, 67, 68, 69, 70, 71, 72, 73, 74, 75, 76, 77,

30 78,79, 80, 81, 82, 83 84, 85, 86, 87, 88, 89, 90, 91, 92, 93, 94, 95, 96, 97, 98, 99, 100,
101, 102, 103, 104, 105, 106, 107, 108, 109, 110, 111, 112, 113, 114, 115, 116, 117,
118, 119, 120, 120, 121, 122, 123, 124, 125, 126, 127, 128, 129, 130, 131, 132, 133,
134, 135, 136, 137, 138, 139 or 140 amino acids between residues 21 and 160 of SEQ
ID NO:298.



8 amino acids of SEQ ID NO 298: VNPSW.RR (SEQ I D NO 307) 9 am no
acids of SEQ ID NO 298: PVNPSW.RR (SEQ ID NGO 308) 1510 ami no acids of SEQ
I D NO 298: VPVNPS WLRR (SEQ I D NO 309) 11 amino acids of SEQ I D NO 298:

PVPVNPSW.RR ( SEQ I D NO 310) 12 am no acids of SEQ ID NO 298: | PVPPVNPSW.RR

(SEQ ID NO 31 SEQ I D
NO 312) 2014%%1%0 JCR, 3%‘3%@%“?3%%%%&@%3%%@%%@& D NO
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t he seque 1 251 n her enbod) X3 is 0-140 am no
hetda. ot SHSAR @‘éiﬁ?‘éﬁ?ﬁd e BRAIES Rerssagnces will e g © qHpRTeRL PACOT i x3
I's 5 am n@;aGh G REEMEEH IRILANEDs provaddl HB8nof SEQ I'D NO 298, then X3

woul d be the 5 am no acids contiguous to residues 15-21, eg: G.SAP (SEQ I D
NO 31%). O heln podlsirshdboXBnagXibisdhd, Jidrl3 deinappids ehie sequensesofgenski |1 in

e L DTSR 5 ek AL D05, RERH AEd L ShRRl @R By emood et
Z2 is selected from the group consisting of L and K; and
73 is selected from the group consisting of S, T, and K.
For example, if X3 is 2 amino acids of a sequence of the genus Z1-Z2-Z3,
10 then the possibilities for X3 are GL, GK, DL, and DK. Other possible X3 sequences
in this embodiment will be apparent to one of skill in the art based on the teachings
provided herein. '
According to various embodiments of the polypeptides of general formula I,
X2 is S, T, Y, D E, a phosphoserine mimic, or a phosphotyrosine mimic. It is
15  preferred that X2 is S, T, or Y; more preferred that X2 is S or T, and most preferred
that X2 is S. In these embodiments where X2 is S, T, or Y, it is most preferred that
X2 is phosphorylated. When X2 is D or E, these residues have a negative charge that
mimics the phosphorylated state.  The polypeptides of general formula I are
optimally effective in the methods of the invention when X2 is phosphorylated, is a
20  phosphoserine or phosphotyrosine mimic, or is another mimic of a phosphorylated
amino acid residue, such as a D or E residue. Examples of phosphoserine mimics
include, but are not limited to, sulfoserine, amino acid mimics containing a methylene
substitution for the phosphate oxygen, 4-phosphono(difluoromethyl)phenylanaline,
and L-2-amino-4-(phosphono)-4,4-difuorobutanoic acid. = Other phosphoserine
25  mimics can be made by those of skill in the art. Examples of phosphotyrosine mimics
include, but are not limited to,  phosphonomethylphenylalanine,
difluorophosphonomethylphenylalanine, fluoro-O-malonyltyrosine  and  O-
malonyltyrosine.
Thus, according to these various embodiments, a representative saﬁlple of
30  polypeptides according to general formula I for use in the methods of the invention
include, but are not limited to, polypeptides comprising or consisting of the following
sequences: (ASAPLP) (SEQ 1D NO:3); (ATAPLP) (SEQ ID NO:4); (RASAPLP)
(SEQ ID NO:5); (RATAPLP) (SEQ ID NO:6); (AYAPLP) (SEQ ID NO:7);
(RAYAPLP) (SEQ ID NO:8);(RRASAPLP)(SEQ ID NO:9); (LRRASAPLP) (SEQ
9



Z1-72-73, wherein Z1 is selected fromthe group consisting of G and D, Z2
Is selected fromthe group consisting of L and K; and Z3 is selected from
the group consisting of S, T, and K. For exanple, if X3 is 2 am no acids of
a sequence of the genus Z1-Z2-73, 10 then the possibilities for X3 are a,

SSbaPléht a&@ lgﬁ dél @@Fﬁ?@hﬁﬁ%@@%@?@ﬁ%‘@ﬁ%ﬁiﬁﬁ%\%d her ei n.

Accor di ng(LRRMAIQLE)(SE@H)WIES) QWIH&!EA'DAPILB)?@E ¢ NO:1ggneral formula I,
X2 is S T hoserine m m or aﬁno\gghotyrosme mmec. It

is 15 prewm&(smm :1§); aaRRxeme@ (SEQ Ifhat X2 is S or T,

and nost e X2is S, T, or
Y, it is m prg?’grﬂngs@ﬁ I;DSI;@ 1’is) 9%“%‘5?5?2&%6% is Dor E, these
resi dugs mmsamt(sma Imax(g@), HRRASAPLPEI) {SEQIIBNI(RRY);, at ed state. The
polypeptldes eneral formula | are optimally effective in the nethods of
SEQ Y
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i ncl ude, KRRASAPIRGIL.T)i(FEQEID NE):28)) (RRASAPLPGES) (SEQaID NOr26); cs cont ai ni ng

- phocshotBRASAL PGk R e E R IR RAS A BPI5 sEQ I NO:28);
L-2- a%nommpmp{sminmmﬁmmppmsﬁ h!ﬁrN@m@phose“ ne 25

m m cs can be made by those of ski In the art
phosphot y (BBASAPKPRKE) (SEQ ID NO:31); (LRRASAPLPG) (SEQ ID NO:32);

6111 vor op AR BROASHELNY S BREMY O 33 AR SX e 2P S50 canao-

mal onyl t y{ORRASAPTIPGK) (smgml INDE3SR (ngmqusgmmas a

represent atlve sanpl e of Hg peptides according t general formula I for
M%ﬁ

use in théLMf\ﬁMéaP&K)t(ﬁEQ oh (LRBIA@@@LPﬁhS)éSEQm NQ:38ked to,

(S0 T NPRRASTRLRRIS) GEOCAT Rk A RARARLPRRDLER WPRIFRIE™ rurarir)

(SEQ | D NQLRRASAAYARIKPY) (SBEQAD ROYP1 ¥ YLRRBAYATIPPIL ) SERQ 1> NO:$2);

(RRASAPL F))( (RRR SAPLPDL’I)) (S](ﬂQ I%A%Pks)), (IERRAS}QXPLPDKS) (SEQ ID NO:44);
(LRRASAPLPDKT) (SEQ ID NO:45); (WLRRASAPLPG) (SEQ ID NO:46);
(WLRRASAPLPD) (SEQ ID NO:47); (WLRRASAPLPGL) (SEQ ID NO:48);

20 (WLRRASAPLPGK) (SEQ ID NO:49); (WLRRASAPLPDL) (SEQ ID NO:50);
(WLRRASAPLPDK) (SEQ ID NO:51); (WLRRASAPLPGLS) (SEQ ID NO:52);
(WLRRASAPLPGLT) (SEQ ID NO:53); (WLRRASAPLPGKS) (SEQ ID NO:54);
(WLRRASAPLPGKT) (SEQ ID NO:55); (WLRRASAPLPDLS) (SEQ ID NO:56);
(WLRRASAPLPDLT) (SEQ ID NO:57); (WLRRASAPLPDKS) (SEQ ID NO:58);

25 (WLRRASAPLPDKT) (SEQ ID NO:59); (RRATAPLPG) (SEQ ID NO:60);
(RRATAPLPD) (SEQ ID NO:61); (RRATAPLPGL) (SEQ ID NO:62);
(RRATAPLPGK) (SEQ ID NO:63); (RRATAPLPDL) (SEQ ID NO:64);
(RRATAPLPDK) (SEQ ID NO:65); (RRATAPLPGLS) (SEQ ID NO:66);
(RRATAPLPGLT) (SEQ ID NO:67); (RRATAPLPGKS) (SEQ ID NO:68);

30 (RRATAPLPGKT) (SEQ ID NO:69); (RRATAPLPDLS) (SEQ ID NO:70);
(RRATAPLPDLT) (SEQ ID NO:71); (RRATAPLPDKS) (SEQ ID NO:72);
(RRATAPLPDKT) (SEQ ID NO:73); (LRRATAPLPG) (SEQ ID NO:74);
(LRRATAPLPD) (SEQ ID NO:75); (LRRATAPLPGL) (SEQ ID NO:76);
(LRRATAPLPGK) (SEQ ID NO:77); (LRRATAPLPDL) (SEQ ID NO:78);

10




I D NO 10); (W.RRASAPLP); (SEQ ID NO 11) (RRATAPLP) (SEQ ID NO 12);
(LRRATAPLP) (SEQ ID NO 13); (W.RRATAPLP) (SEQ ID NO 14); (RRAYAPLP) (SEQ ID
NO 15); (LRRAYAPLP) (SEQ ID NO 16); (W.RRAYAPLP) (SEQ ID NO 17);

(RRASAPLPG) (SEQ ID NO 18); 5 (RRASAPLPD) (SEQ I D NO 19); (RRASAPLPGL) (SEQ

( %ﬁ&%‘ﬁé%ﬁééﬁmﬁfﬁ %@E&ﬁ@@%’ﬁé BROecar b

(SEQ I D NQ (L RIRATR)PLACIEDS $3KEQ | D NO 27) ;
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e o AT A
( tg@gﬁgtammTwE@mmmm@m NIE:37); RWASK2A PEPTPG) S0/ ID NO:89)
§ LRRASAPLE@E;RP(@E%‘]%]% %@Q@ﬁ) N‘é Wf;" 1?"258 (SEQ\'\@%} 90)
{ LRRASAPLRDKRR A5 PENRHIND OSSN RRADAIESL) @RI NG L RRASAPLPG

(SEQ I D W_RRASAPL (SEO I'D NO 47) ; Q ID
NO. 48) ; ZONLWWQESI@QEQ NO: %) MRRMWHISE)Q IBE@H%) NO: 50) ;

E%mﬁﬁh@w@%@&;ﬂ%ﬁmﬁ%m it IENo:96):

( WLRRASAP, mﬁﬁmmr )ID NWWRRM j@ NO 98%
(W.RRASAPLPDLT) (SE APLPDKS | 58)

( \ALRRASAP(WDR?)A'J%@E%EW)\@EJ@;D N&‘R}%&T (H 1D( RRATAPL PD)

EﬁE%k&W@%@F@%&L@%ﬁD%‘iE@AQW%%@E?@ GBI PG S

(SEQ | D NQORH)2); (FRRA HDLUREEID Nek@4)Y NO 68) ;
T b o Ao Rt 1 o o

(R APW%EEBBWQ%@@? NG B R e e R R RO O R e ram ot
(N?)ESO; D NBRAZY APLOGL(I) REBDAR NDK] 0D SHR AP AVLPGKS) (smmgéﬂn?gnﬁ)o 2(3 %EQ I D
D YA SR
gLRRATAPL DKT) (SEQ |Tg(§N’Eéhgl7§jN V\%LP@ P Ié%Qfs‘H‘ef\gfs)ela\g@,l1?157\LRRATAPLPD)
(SEQ 1D NGRISY AP CRABOTE N SR (CRRENSLP QISEOUDAGE) (SEQ | D

(AR ALY APGEE SR AP 1Ey Bibe P i) (SBY T RBag -
(WRRATAWA@%@K Bsﬁg ﬁﬁNO 1@9)%%”\ WA BT (E@%Tfﬁ) NO 0P 7) |

(WLRRATAPLPDLS) ( SEQ | PLPDLT) ('SEQ TD NQ 99)
V\LRRATAF(II-M%’A&SEQKD KSRQ Iﬂ) 1@1/1 AFRARAFIAMGLY)IEBQ I NO Jm_),

%E%ZQBL MQPPE%A@@SD F@E@ﬁﬁh@%@?@ﬂ@%ﬁ%#ﬁ@‘éﬁm o
(RRAYA?:’LPGL §SEQ | D NO 109 RRAYA LPG(M%NO g_]?g@ 126 YAPLP%EKT)

(SEQ2D N& APLRRAFAGIED] N 27 6.RRA RQ HHNO:128%0 | D
NOI1S) AERRREPIRDIGER ! NS IO AL RN 115
(WLRRAYAPLPD) (SEQ ID NO:131); (WLRRAYAPLPGL) (SEQ ID NO:132);
(WLRRAYAPLPGK) (SEQ ID NO:133), (WLRRAYAPLPDL) (SEQ ID NO:134);
(WLRRAYAPLPDK) (SEQ ID NO:135); (WLRRAYAPLPGLS) (SEQ ID
30  NO:136); (WLRRAYAPLPGLT) (SEQ ID NO:137); (WLRRAYAPLPGKS) (SEQ
ID NO:138); (WLRRAYAPLPGKT) (SEQ ID NO:139); (WLRRAYAPLPDLS)
(SEQ ID NO:140); (WLRRAYAPLPDLT) (SEQ ID NO:141);
(WLRRAYAPLPDKS) (SEQ ID NO:142); and (WLRRAYAPLPDKT) (SEQ ID

NO:143); ((F/Y/W)RRASAPLP) (SEQ ID NO:144); (F/Y/W)LRRASAPLP) (SEQ
11
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(AdTdVAVIIM/A/D) THT:0ON I OAS) (TAdTIVAVII(M/A/D) {0F:ON
a1 OFS) IDd 1AV AVIIWM/A/D) (6€7:0N A1 OAS) (1D TIVAVII(M/A/D)
“(8€7:ON dI OAS) (AdTIVAVIIM/A/D)) {LET:ON dI
0dAS) (OATIVAVIIWM/A/D) {(9€T:0N AI OFS) (LIAdTdVLIVIITM(M/A/L)
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S (L on i o e N aEN e G4 R BRI fot2en By BN
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F/ Y/ W LRRAYAPLPDLS) (SEQ I D NO 261); ((F/ Y/ WLRRAYAPLPDLT) (SEQ ID

62): ((F/ Y/ W LRRAYAPLPDKS) (SEQ I D NO 263): 10 ((F/ Y/ W LRRAYAPLPDKT)
1D NOI264) ; ((F/ Y/ WW.RRAYAPLPG) (SEQ I D NO 265); ((F/Y/ VW W RRAYAPLPD)
| D NO 266); ((F/ Y/ W)WRRAYAPLPG) (SEQ I D NO 267)

o) (Fer P ipbese bR B8 oy QQWW#M@E{%S) 15

/ V\LRRAYA%LWMM D AN%L)?E Qmp Nef F/ Y/%W RRA AFI}LRF?A‘G?QTA)PL(P &
sﬁmmwm&vfwogmmﬁgé@ BGSQ&@EQ) D NOF2ZS)Wy W.RRAYAPL PDLT)
(seond %ﬁ%@%ﬁ?@%ﬁ@ RO Y RO R Qhat ¢ ne

resi dug lansm)m (FMW)ERMY@P@PGES)QQEQIBMﬂBV); pol ypeptides falling
W|th|nthe scoe eneral fornula | wl] eadi | zapparent to one of

skill in A GIND GEL-HP N 2A%% éﬁFﬁY/W)L YHELBGRMept i des of

| f d d
SF1i cacy ?Sﬂ@use*'.d’f%%? O AR AT APLPOK) TSP ROL 260 OV &% L he 26
2L B O Bapvetowl Yt IR hoae AL,
formula | %E 15 ggﬁg@&{mwaﬁ%ﬁi&%%ﬁc%@ )% ro?n t hegr egi on X1
- A( X2) APL qfrﬁ RRAN &P t, f
exgrrpllg\ IE@(‘ﬁpo ypept fqg? can @?{EQ?Q&WS@%@Q I'D *ﬁloﬁﬁg?g'r%sg copgr
of SEQ | DINONOL263); ((HYMMM&HAMIBXSEQII@ NOnh26§)pl ypept i de coul d consi st

apparent. (G7EROSEREA AP ERSLEG b RO PR Rt Aprakatt o

possi bl e heped m@t@tﬁpﬁhw)mmmxmmqsm Ny X6 :289); In a

preferred enbodi nent e pol’ypepti des according to genefal fornula I
* further CWM%MYA%P@&(SEQMM7&)WMW@WS) the term

pol ypopt f&%ﬁﬁﬁ@'@;ﬁﬁﬁ@mm%ﬁmfﬁﬁ?m@maﬂkZSr 1 brher
pol ypept i dgsyIW)WLREY APVPGES) (smi(gum \ (DY WHRLRRAYAPLPEK TE! |

menbranes. | n sone cases the tran c]J:I mol ecul es do not need to be

coval ent | YSEQHRNO: 7D HEF AW )VELRRAYHHRIES) (BEQhIILNG): é?@s red enbodi nent,

et i do. bl 1 W ERRAT AL ERPLE S ke oG BT AR AR AR ERA, “ar o ot

limted tSK@MH] Nosm)  SANCE/Z79) WIGRKRRORRBIRAY (SBEID NOVTD8Merein
YARAAARQARA (SEQ I D NO 281 DAATATRGRSAASRPTERPRAPARSASRPRRPVE (SEQ ID 10
NO: 2829 ; VRS Arsrns thet theRpsidye inssteqted Bom B, ¥, med Y830 thepsrestifcsRiGDP (SEQ | D

\N/TOVE%EAL@@%%- 'ﬁ‘:‘ %?%?JOB%%%%@%%P@@ B’Bﬁ%ozgg??

GATLNSAGY bh&bfl MilKA ihAkARktdd dnShetdabhihgd R3&h,

The polypeptides of general formula I may be present in multiple copies to

nm: gmm o
_<eON QO N

N\
o\,

provide increased efficacy for use in the methods of the invention. For example, the
25  polypeptides may be present in 1, 2, 3, 4, or 5 copies. In a further embodiment, the
polypeptides comprising a sequence according to general formula 1 comprise a
combination of different sequences from the region X1-A(X2)APLP-X3 (SEQ ID
NO: 302 and SEQ ID NO: 316). In this embodiment, for example, the polypeptide
can consist of 1 copy of SEQ ID NO: 9 and 1 copy of SEQ ID NO: 143. In a different
30 example, the polypeptide could consist of 2 copies of SEQID NO: 200 and 3 copies of
SEQ ID NO: 62. It will be apparent to one of skill in the art that many such
combinations are possible based on the teachings of the present invention.
In a preferred embodiment, the polypeptides according to general formula I

further comprise one or more transduction domains. As used herein, the term
14



15 KLALKLALKALKAALKLA (SEQ | D NO 290); | CETWAETWATEWSQPKKKRKY ( SEQ | D
NO 291); KAFAKLAARLYRKAGC (SEQ | D NO 292); KAFAKLAARLYRAAGC (SEQ I D
NO 293); AAFAKLAARLYRKAGC (SEQ | D NO 294); KAFAALAARLYRKAGC (SEQ I D
NO 295); KAFALCLAAQLYRKAGC (SEQ | D NO 296), GGGGYGRKKRRORRR 20 (SEQ I D

NG 297), d YGRI Cl 5 EO I D NO.299) . | furth di t,
Mhe” ol ool SRR et afpaliad Wi Scthense thet gl ot We imeBliP S, ™"
B1- X1- A( X2réRL R et afi SEQhcE dzhaid Eanctitdinke@td ShMPolgPdPtideduhireei n X1, X2,

and X3 are as defined above, and wherein Bl and B2_are independently absent
or conpr i BevementHf sk linked polypapiids ackess gald miempsrncap Jysome cases the 4 pref err ed

enbodi nmen ' ' -.am no acid

sequence %?HS@@R%%ES?E@%}P%&%gggﬂ%g?@l&@,&%E%ﬁ&&%%ﬁD NO 281).
- I'n a rost Inu ple6irfed dntiodnadnipthe frafiddtcéh derhyipéplinicd tadeaestiofghd o t he gener al
formul as discl osed, herei.n coppri ses orf cqnsists of a pol ypeptid
vmxxmq@@iﬂ%&sgmep@kbw%w XR@%@?? Siggih mﬁﬁﬁ&ﬂm«fm@;}eﬂawqx (SEQ
| D NO 315 ﬁg@ tq{n'i'itédlt?%ﬁ%wr(@EQﬁﬁf’m %)E@ﬁ&bﬁkdtraiﬂb(g?siﬂ?% esidue. In
a further enbodi nent of ‘the nethods o% t'he present 1 nvention, the
pol ypept | NEs28HnWARLAARQXIMAI st of pol ypeptides of the fornula:

and X or CHTRNOAD IS0 AR SR ASITERPAARSA SRR necn
or cofpri Ne:281) GWHAUSSAGYIGUTEINLK A8 AMISCR KIS (SIBQAVENO:283); The
pol ypeptides for use in the nethods of the invention can fuarther be

deri vat i ZBESSIFSBIGIPAEEEhHA NSE38huINAY ALEP ANGLARABI(BEQRD NOiR8My to

ot de, b AR R A n R TS E R RSB YR ARG A GO (B aR De F 6 7
pr ot easesND3287)Y GALFRLGRIGARGSTMGAWRQREBEQ 1PTNO2§3y; ds, and various
"designer"” am no acids (e.Lg[@M?B- net hyl am no aci ds, Ca-nethyl am no acids,

and Na- meGNTLN S LGN AAL (RHQIPNO28Br oper ti es. Synthetic
amn Pglusgf hgi&@mmﬂkﬂg (fS‘EfQ iﬂﬂ(ﬂ&%ﬁ”d norl euci ne for | eucine or
>0 KETWWETWWTEWSQPKKKRKV (SEQ ID NO:291); KAFAKLAARLYRKAGC
(SEQ ID NO:292); KAFAKLAARL.YRAAGC (SEQ ID NO:293);
AAFAKLAARLYRKAGC (SEQ ID NO:294), KAFAALAARLYRKAGC (SEQ ID
NO:295); KAFAKLAAQLYRKAGC (SEQ ID NO:296), GGGGYGRKKRRQRRR

20 (SEQ ID NO:297), and YGRKKRRQRRR (SEQ ID NO:299).

In a further embodiment, the polypeptides comprise or consist of polypeptides
of the formula:

B1-X1-A(X2)APLP-X3-B2 (SEQ ID NO: 318 and SEQ ID NO: 319)

25 wherein X1, X2, and X3 are as defined above, and wherein B1 and B2 are
independently absent or comprise a transduction domain, as described above.

In a preferred embodiment, one or both of B1 and B2 comprise or consist of
the amino acid sequence of YGRKKRRQRRR (SEQ ID NO:299) and/or
YARAAARQARA (SEQ ID NO:281). In a most preferred embodiment, the

30  polypeptide according to the general formulas disclosed herein comprises or consists
of a polypeptide YGRKKRRQRRRWLRRApSAPLPGLK (SEQ ID NO:301) or
YARAAARQARAWLRRApPSAPLPGLK (SEQ ID NO:315), wherein "pS”

represents a phosphorylated serine residue.

15



151 n addition, the polypeptides can have peptidom netic bonds, such as
ester bonds, to prepare pol ypeptides with novel properties. For exanple, a
pepti de may be generated that incorporates a reduced peptide bond, i.e.,
R1- CH2- NH- R2, where Rl and R2 are amino acid resi dues or sequences A

reduced peptid bo be introdyced as_a di i de subuni t
pol ypept i des a ggﬁga ﬁ’t‘lg?@)‘“ﬁ%t aﬁ'@ qethods +§F PE§Ent, H’sv§8§%“=aﬁwextended

hal f-livep bprp}éf)t‘i’dés compnseT&E‘cohﬁEtrBf ﬂ}p\é?ﬁ‘&ts'o@ﬁle fbﬁm&iﬁed inits broadest
sense to refer to a sequence of subunit am no acids, am no acid anal ogs, or

pept i dom net i cd2-Xiha( H§3dﬁéSEQﬂ&UQJ;BZQ@pdSE& Hbm 324ht hough t he

pol ypepti de can,conprid.sefurt noi. et i are ess i nked
to the pol ypept“fh(?]én%}g &pt‘@gek% it aSFg?ﬁIeeQah]fﬂVg red? ugg‘g(ﬁ’% Cabove,

t he pOSYDQRIep@tﬁieﬁﬁtjl alﬁséhi dstﬂfonﬁﬁig@ﬁh%ﬁs@cﬂé&ﬂd@lﬁhﬁ%s&i’ek&m'a%&ﬁ e that
contains an aronmatic ring. The pol ypepti des descri bed herein may be
chem cally synthesized or reconbi nantly expressed. Reconbi nant expression
can be acconpl ndar t t ﬁlhﬁ iknvol vi ng
t he cl oni ng of ﬁgﬁeﬁepﬁg?%%%eg%e%cg% %ﬁ%’gka I@go?&%mroec% ng léb@

expr essi odetivatizbe o Pryidehiised hali-146, e)xwxempleprbyvlﬁﬂﬁ@ to wolyethyteie be used

to transfect or transduce_a host cell_ in order to grow de the_cel | ular
machi ner y gbigokarhy nRolipeptidnseristhe inysntionemps coPepts &nms@e%hel?p%eel on
vectokg C _ I h host
cel | sﬁganggigg g‘?ﬂﬁgg%?eo{é?%{agﬁ togim?gr?né"a&ﬁ sp%iﬁ&?)?&%?@% iélregl% Y, t e ltdgllpeptl des
for use i of handdi-mds afidg had praﬂstmn‘tdesugnahtahnm acids Ghenpeaadthyl ammbhem zed.

Synt h I d d | I - h f lid
ohase. | Caaﬁﬁy'gtttey Snif 6 Racinc, NagHebyl s ctonh f50sto Gvahyoeb nat | on
thereof, Gafchis! Sgﬁ’th% Uidlo 388s Lif%?ﬁ‘&élbﬁhthﬁ{@ fb? 2ﬁh95arﬁ"h&‘i’e fledfor> Used

for pept| synthe I's may be standard Boc o0 protecte
Na- t but yl dmjzmrobmmjdu):lram no acid resin wt h the standard depr ot ecti ng,

procedtr o, or BaaPah e TAMRPATRs 0 BB ORE e Ht Ry

(Foc)  anbpedsed piep aﬁgtypEﬁmesaﬂql ﬁwel Wﬁle@OFd}ré%Eﬁﬁleeg RPliMOmagitds can be

obt ai ned from Si gna, nbridge 10 Research Bi ochem cal, or other” chem cal
conpani es gemarited alnattmcmges gkiednead paptidndoadsi.c. Rt-é-‘dﬂrNHcRn wheee R;

pol ypeptid an_ be nt SIZ.dWIth ot her ctl ps that are
famliar f"dg e %%I%I %cd i S Oy pAUCCCs. Ixaggc[ % ynt hesi s
may be acegmaubshech h}septﬁmnbmuwumpbhpaﬁldte@afeheﬁaamrto?aﬁe@setacaﬂ

prow ded, for exanple by using automated synthesizers 5 As used herein,
an a%un@ntépwée&&av@xteadectmfgwndﬁvmnre pol ypeptides is an anmount that is

sufficient to %?Yérgle"l}ozgg)ebﬁ%qu%ge(f)?ﬂ?sf i)lli)fi(?gst %énﬁé"td%@ér to%“seg{l%n%‘é

anount of the polypepti betvveen
about O. Oiubmg/dﬁgndi)aéiﬁs \&ﬁn@:hhmdladala@}bt pa&dmgﬁlhguésodhe mtmhs arerlhﬂ;fe&r abl'y
rangi ng between_about 0.05 jig g@ and about 5 ny/ kg body wei ght. However
dosage |eb§m§ptaké9q9a§eﬂét thlbtheao eplide cagrcompriso fusther moletigs thyt oty pe of

injury, i dthe
severity o? Py omnﬁééugt E|°on %P@gﬁ%t@ o%%%d%%@tiﬁ%ﬁdpﬁdgt%ﬁ%gm cul ar
conpofid ebplepthecholyfeptide cdmefudhs:agenpresglam amayo weidymeleclét vhat bodtaiman be
determ ned routinely by a physician using standard net hods. The
pol ypept i 8@ ERAACEEs ubj ect ed t o conventional pharmaceutical operations 25
such as steril t I dd3BYh IO vgnt dj : ch as
preservati ves, Tét@a%‘ﬂp?%@éQ C\I/vett|érellgIygg‘{leﬂ]ntIgﬁ}meﬁﬂnu %@q?éélrug nggt‘ﬁ?hte%g gtl‘c.
recombmantly expressed. Recombinant expression can be accomplished using

standard methods in the art, generally involving the cloning of nucleic acid sequences
30  capable of directing the expression of the polypeptides into an expression vector,
which can be used to transfect or transduce a host cell in order to provide the cellular
machinery to carry out expression of the polypeptides. Such expression vectors can
comprise bacterial or viral expression vectors, and such host cells can be prokaryotic

or eukaryotic.
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For adm ni stration, the polypeptides are ordinarily conbined with one or

nore adjuvants appropriate for the indicated route of adm nistration. The
conmpounds nmay be adm xed with | actose, sucrose, starch powder, cellul ose

esters of al kanoic acids, 30 stearic acid, talc, nagnesium stearate,

magnesi um oxi dPrefé‘QﬂP,ﬁtﬁb ?gg?gp%k&'s 5P welid ﬁae%etﬁ&?ssd?ﬁﬂé #I%f&@ thvehfigate! C

aci ds, acacia, gelatln, al gi nate, polyvinylpyr I di ne, dextran
sul f at e, ¢lepacilly cpmhesizidnSigeheatic poldpeptides| prapazed asiophibk, walkknbwbl et ed or

encapsul ated .for ¢ nt.i on nistration. Alter ively, the conmpounds
of Cthis | IGEHEFGSIRy ddisghdioghd BhNenof B cpipbon isPutiugt dR Sy oo
propyl enecqihMitition fhéredfAEH06NRINYd &P shdlh @8 8ER dnihelakids O kih@nsidset hanol
corn oil, peanut oil, cottonseed oil, sesane oil, tragacanth gum and/ or

vari ofs budetleffoes. peptidsr sanﬂhwarmgy abed stenderl dBoca dNpramine apnomtedr élan‘el | known

mat or ol . CURSogR0: Bilto AR aEhayt 4R% sapid epPobiorlal niFulaafiGne "0,

with a wagouptihg Gl easiigirefocals Sofwedrldald eoMY piast Reocdtire, or base—fﬁbﬂe Na—
pol ypepti des or pharnaceutical corrp05| tions thereof nmay be adm ni stered by

any  sui t anigorgaiested; Sélnogninehemycyd Obﬂr@ﬁq@la}nm%;ﬂcﬁdﬁhﬁpﬁk Feac gpday,
rectally, 86 ﬁ@ﬁhﬁ?& gy?tkﬁ?cg%ﬁﬁgg st céxf’ﬁ)@“btﬁgﬁlg@ Hﬁ%ﬁ%gntl onal
ve |cres

phar maceu |caI y acc e carriers, term
par entger aRe@smhsBﬂc]hmmeam oil Gthien chetdﬂ:al c@npmésafaaﬂhm tol thbscaskéihalim, the
intra-arteri scul ar, . intrasternal, rat endi nous, . i ntraspinal,

t
i ntracranttl ; i ?ﬂél?lﬁ’g’ﬁguﬁmepqdﬁ & %Sﬁn&ﬁ%ﬁ?ﬁ% qtherNfg-proteqting &S| v .

Pr eferredthg(%gq}é]ﬁﬁﬁ{.ﬁ)th Inh$ikik gkl on vary with respect to the condition
bei ng treat pr e?erregE errboldlalttrrent t he pol ypepti des or

phar maceut i cal Sclahplst tpepinde synéhedissposbel ammnqﬂlshed Tay WDhllﬂdu@trﬁHB]iargoor ot her

t opi cal adm istration., Su hvvou d dl’eSSI used in the art,
el udi ng AU BT o PR PRRided e by S e e

hydr ogpl | oi ds ABYEEPREYein ﬁn@%b&itd&fecﬁ%“t 6Mh€%n9%@ﬁorb%oﬁ@|e tdQtibapge foam,
hydrogel s (cross-1inked pol ynmers containing about at |east 60% water),

f oans (hy@n@pmthatas suffigient txppmmdf;)thecmcndaqlnbfmleﬁt a%treegmemonmgﬁeattmpoa tes
f fib f | | d hi I

Such as. cHRudTal Beoniendbstt Sho bf EmBReR eiieeS Renstr SvPdi akin 81 ™"
200301903;@?/1{ m&yl@a Bt 454 gt 19 m@A@3body welgﬁhep@t&myﬁaﬁgiﬁg beRyeche nade

up in a solid form(lncl udi ng granul es, powders or suppositories) or in a

|iquid fotheut 8.0§ ng/lspamd akews > me/kpdrdy sveighto Hosvavesdesagy levalsarpbasgdept i des

f bl
o L1 ! PR BY e SRR Bt Rt 2R ka0 RAHACL e,
suffici erﬁonaﬁmmfaheﬁnmmuanpthmeﬁéﬂtgeﬁ thaoshditien, Iﬁﬁirdﬂ&fdﬂﬁ&drmﬁﬁtraﬁcﬁﬁ

proposed application. 30 Exa Kel oi ds and_ hypertrophi¢c scars are
fi br opr ol #ghg PaTHSUlE ﬁemnalﬂndq@:aplpﬁgi dT By disr dosagarepime max yapywidebessi ve

SCar 15, e B RS S SKAGH B0laR BBl act on

The polypeptides may be subjected to conventional pharmaceutical operations

25  such as sterilization and/or may contain conventional adjuvants, such as preservatives,
stabilizers, wetting agents, emulsifiers, buffers etc.

For administration, the polypeptides are ordinarily combined with one or more
adjuvants appropriate for the indicated route of administration. The compounds may
be admixed with lactose, sucrose, starch powder, cellulose esters of alkanoic acids,

30  stearic acid, talc, magnesium stearate, magnesium oxide, sodium and calcium salts of
phosphoric and sulphuric acids, acacia, gelatin, sodium alginate, polyvinylpyrrohidine,
dextran sulfate, heparin-containing gels, and/or polyvinyl alcohol, and tableted or
encapsulated for conventional administration. Alternatively, the compounds of this

invention may be dissolved in saline, water, polyethylene glycol, propylene glycol,
17



deformty (Leask and Abraham 2004). There is no current effective

treatnent for these conditions. One of the prinmary regulatory factors '

involved in initiating the wound-healing cascade is transform ng growh

flggt ord(TGF) p. There are threegrram‘ral ian islof o[lers 5 ﬁesi{)?nat ed TG{: 1;31 |
an u a e epen

on the cel EI%PX thlf) 10%8(@(8 L&ldaln%g&%o?ﬁ’i ('létg{% & e?ll\fl\%é af IW%EI%P %J%ﬁ

t hought t @ilpgsamy oilvmgacanth gemi md/detarions buiffefrs bOﬁtelr ad]meapmmﬁﬂnoddfwfe as

TG~ 133 rra%rahave anti-fi tfr otic functjons k and Abr ahan}i 2004, Ml er

and Nanchafamistzgion pre pillknggn kg gh aﬂr@mﬂsa It i pATEieR PediBient B¥Yi on of

connectiv S 19kt o %Pﬁ% Chatd ¢ cinRept i de

t hat acts%éééﬁ% gﬁw%gétrear#%e ?‘gft%rgg onogt-g Sréo(?rro ng fl% %‘dleaghtne

prol i f &r abr eith asxdx;, ac ethbuinateriaitwal dinomodn ¢lid arh (| ncl udi ng col | agen and

fibronection) d anul tion tissue formati.an o 1999, Leask

bnd Abr aham | 20B8 PSP oY Bletirareigrl CpERONLon CIeHOIPE GG PR E ot hor

( Chanber s g AFbIERgEc g e b o R RS

_2005) t heapiealiggés tdosaget mait formokmpibax avstaimsnk @fnvcmidnahmﬁmnmewcaﬂyne

25 the. padHOPBOICER D AGIYENS bt JBPEicEoufRErE: PAERer] Guoy S diteice

over exgr egflRits ofsuGIﬁnedas ketfhethoadld ihRekériaP Nintramhesdutare NhaSeMal, he

profibrotic response to TGF-13, CIGF is believed to part|C| pate in 't he

pat hogene#itetadingus.,s catasgpinglo singagrapiplae lintrashoragic, OGN telBeues| (oTj 5

concei vabl f [ t

fibroprol I@a&gﬁg QAI E%gﬁ%’%dog%gg éﬁ%g"??& %1 ar rol%n% y prrgv&a fon%le

connecti veoﬁdlﬁ@ueb@ﬁgl tiestetl] Tr ad | pref@rd ratibddimelepothiet i pdlypeptides lod
addition to cytokines and, proteases, nodifications in the cytoarchitecture

affect the wp@&%lownaﬂrosware@w@ Ay In agewnd diehsing @ Hiles dopical

m croyybul, YR Gich w B 1RRh tc%ﬁdb AchR tﬁ BT e gﬁ St rat ed
to i nCrease expression i1 n rerral | ast s, ereas agen | ed
to actin diﬁmeﬂymeﬁilmat(lecm pslyaleilame ﬁtnm)ndnyﬁmc))ll@idsr(hy&eﬂhﬁif@olk»rdniessi on

at et al 0 t | ted t t he P20 tid
bhos phopopias 2Rk iR B0 BB HBC e, SIS GrerHnbe) PTRREtE R A Bept | de
car i er cabledacal %P?‘ber @éfa dﬁ!.sﬁlg By AR TR pRENGAG Bkl el 'S

and i nhibits stress rmatlonto st 1 nmul h serum
I ysophosp(mmw;lwen &omgogis &if Atbeet frain. caldom4glgindte),scellophans, ewd higbagitedsi ze

et Gy OSKEeLon, o oL YBLAoR RS, FR0 RaBl dek Lo, SIE fgnumti on and
i nvesti gabgekmbeidachublished October 9, 2003.
The polypeptides may be made wp in a solid form (including granules,
powders or suppositories) or in a liquid form (e.g., solutions, suspensions, or
emulsions). The polypeptides of the invention may be applied in a variety of
25  solutions. Suitable solutions for use in accordance with the invention are sterile,
dissolve sufficient amounts of the polypeptides, and are not harmful for the proposed

application.

30  Examplel
Keloids and hypertrophic scars are fibroproliferative abnormal healing
disorders characterized by excessive scarring due to excessive production, deposition

and contraction of extracellular matrix, which results in functional and cosmetic
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treatnment with the PTD- P20 peptide woul d reduce the CTGF and col | agen
‘expression by TGF- 13-stinul ated kel oid fibroblasts. Methods 5Fi brobl ast
culture: Human kel oid fibroblasts were grown in 10 cn dishes to 70%

conf | uence i n DVEM vvi th 10% FBS and additional penicillin and st reptorryci n

(1%, at 37G.4Rd (0N GEB AGehlS W604 TR SheLufdh e ERMERRLA pino 0. 5%

FBS for 4 e experiire BBy € assay, medi a
was addedthese ¢didititinshes, and cells were either untreated (control) or
treated with TGF-lgl (doses 10 rang| ng fromO0.6 10.5 n%#: P20
phosphopept i deOpa g g nrapRsY wegulatery Bomonvelvyd oy witiatipeithe wpand-headingny or

SNAP (500, I I we

al so had ce dg@{t}ra%é“ﬂagg%ron aflg%tf)%lgﬁ}ne)(r}iﬁ ﬁ%%%ﬁﬁ i;‘fgl%%w’ghﬁs@r%%#‘%

Vst ern bligigrandl VSFH1, 482 hﬂ@ \dTGF-B Rea etpefhéfival nofdcufe WRE&ffet®gsed with
PBS, and honobgeni zed usi ng buffer. Lysates were m xed, centrifuged

(6000 x 1thatyylepemd @Othei wlluhim¢0nteat sup dahatant isddemssegréssed. deGRBtiimat i on of
CTGF and col | age r i.on . es ig of protein e |l oaded on 15
o 109% SCAOkElE 3&1 olAd ip e H}IH %qnnef( ﬁg@ceqe&qnﬁ%p‘ﬁ%eéﬁ f@h@? PR%nsf er r ed

fgchgg?glj W taﬁﬁrm{f?ﬂ?ﬁj}n t:l:rl S- Q%kaa?ler e‘%ﬂgdg[? T2|r924( %’Qﬁﬁll&tgﬁl ngglbn‘g?(?ges ere

(Odyssey), st almnfitirobidsts, MGRRsyinmiitedothai expra3biongdi doahedtiveristuo romth Pi nes)
and col | agen gOortMé for 1 h at roomtenmperature, and washed 3 tines with

TBS. ¥bi | HaEds eyscingichneptide et acts as a dawnstream medigtosiof and
anti - ”D“ngﬁg% ﬁ&ﬂbﬁ?ﬁ fiBRd1a J&ﬁ?erz{%r{‘l Zegceﬁ% %at@rgyggégl‘ﬁggey(%cludm

Pr ot ei n-an exes V\B € VI Sua usi n |rec

i nfrared édllagéxeaﬁe rmﬁome“mgn)wgn@)gsarmmﬂdm ti4s0¢€ , folrhtfodl (Dureh et al. 1999,
251 rrrrunogﬁ/t ochem str Human kel oid fibrobl asts were grown on_6- wel'l di shes

wi t h covekeasksad aﬁ*bfﬂ x20093 Ehg pxyrgasiqn ofrﬁmﬁlo@raé%wmt%é beethesr 24 h,

and t hen at ed

o . e Lot Bl i ML 1 BTN T b
fixed5sm tét A4.2000,dhoWa cadhy 2004, a?mﬂn}gaez#ﬁablet aiz edow, t%s@uggésﬂfﬂg tenaX. Cells
wer e then stall ned 30 vmth Al exa 350 phalloidin to visyaljze actin

fi | ament sCOPlERh metyrark of; crllymatrixegydoking ntpragtions; rgulstes eseltmﬁep A cBpe
eqUI pped Wbﬁlﬂi hééhfnggr@ées;@ﬁgw%ﬁ' Sthé phin gtacal ﬁbrotlc dis (;fjuh(%% etddial ysis:
nmean evl a

nunerical data are present as st andar rom 3-6
ex per i ment¥9). AREsssE owmmpdsslu;n FLEKSY ipdsioidsoad legpertrphicisers enbanmspar e
experi men glpro%rbrotlcsfesl;ler}l%e !coe¥ F- é)fC"IséPg Psl l])celhgger:ict% n%’?nsczfa?é in the nathogenggls
20  of scar fibrosis (Colwell et al., 2004). Hence, it is conceivable that blockade of CTGF
expression may attenuate the fibroproliferative response of pathological scarring by
preventing connective tissue cell proliferation and matrix deposition.
In addition to cytokines and proteases, modifications in the cytoarchitecture
affect the expression of CTGE. Accordingly, agents that disrupt microtubule, activate
25 RhoA and stabilize actin fibers were demonstrated to increase CTGF expression in
renal fibroblasts, whereas agents that led to actin depolymerization (such as
latrunculin) decreased CTGF expression (Ott et al., 2003).
It was recently demonstrated that the P20 peptide (a phosphopeptide analogue
to the heat shock protein 20) linked to a peptide carrier called protein transduction
30 domain (PTD) penetrates into cells and inhibits stress fiber formation to stimulation
with serum or lysophosphatidic acid (Dreiza et al., 2004). This led us to hypothesize
that cytoskeleton disruption by the P20 peptide inhibits CTGF formation and may

limat fibroproliferative conditions. To test this hypothesis, we investigated whether
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5 Results TGF-111 and CTGF expression: Human kel oid fibroblasts were serum
starved in DVEM nedi um cont ai ni ng 0.5% PBS for 48 hours, and treated with
different doses of TGF-betal for 24 hours. CTGF expression was related to
((jEAfPfDH expression by densitometry of western blots to correct for |oading

I fferences. The ex j~on of CTG: in capt ells.was s 1 for
conpar i soH°yegt ngfg rﬂéen]t%ﬁfsfﬁoﬁ p gﬂ"e‘”& }(:{ﬁe{ e%ﬁ&ﬁ% F’ﬁJ QPZ%M Wélﬁg@@%%@%ﬁp r eat ment
for 24 h ggggfqgg& ehtd MelGiarAeRskid 2. 1- to 4.6-fold) CTGF expression in
human kel o i broblasts. P20 treatment and CTGF expression: Human kel oi d
fibroblasts were serumstarved in DVEM nmedi um cont ai ni ng 0.5% PBS for 48
hour s, st%a@ed with 15 TG--betal doses ranging from1.2 to 5 ng/nL and
conconi t artt¥)®¢¥ eated with the P20 phosphopeptide (50, 100 or 200 gM for

24 houss. Vest ggiioblRi cdds HiR{aA kel fiblobREtshyere grsid @Mtdm dige tCTGF
expression was related to GAPDH expression to correct for | oading

di f f er enc@8% cpinuencerie DMBM with CETBhandxdditinnakpgnicilligpad steptoalyging of

conpari son LEfer 0 s.~ the data show tha t . Wihtdy, PTD- P20 20
signifi caElc f‘)’il a?y Sga@glﬁo}f? bﬁ}cg&ﬁ%&gﬁsﬁwlﬁ%ﬁ?gdr‘P@ﬁg‘fgpﬁag@gyg#a /l"n kel oi d
f'i brobl asggg f@?@'@{ﬂf&f@f&%@&p@ﬁ%{qﬁﬂ%&ﬁ%ﬁbﬁth@%ﬁwﬁehhfxﬁédiawas addbd3o5 ng/ nlL
TGF) 31, respectively. On the other hand, when 5 ng/ni of TGF-131 was used
to stinul aeadititvs, adlcels whERiEROwttree et rteortirod) af treatedvethE6FHedowsr

expressi on even when used at hi gher doses.(100 and 200 P2Q. t t t
and c&f | ageing semdke o ngld) EPRAPAPRGTACOTSF ER1IEHE ff&g‘/’éioﬁ@[ﬁ@dlrjﬁgdmn
CTGF expressiqn / | S St i T 31,

next investt °§%“e('§§§°m§{’ 2’9 Ogcﬁﬁjélg@ﬁ%i ﬁ’éséﬁgl \‘;l\‘ggreé ng?{etg}Sgedgszurmn ke}Ngi d

fi brobl askgrwEbe, wehlsshsd adlisen 10% HREMmaEding nhakinh deonitrobhigh 38fuRBS f or 48
hours, stimulated with TGF-betal doses ran

> ging from1.2 to 2.5 ng/nL and 30
conconi tant |y Westeradblof analysies Adhe enrighopapsiimeat, FS@S WFW“IS@?WE‘-E hour s.
Véstern PBS, and homogenized using UDC buffer. Lysates were mixed, centrifuged (6000 x

15  g) for 20 min, and the supernatant was used for determination of CTGF and collagen
expression. Samples (20 pg of protein) were loaded on 15 or 10% SDS-PAGE gels,
and the proteins were clectrophoretically transferred to Immobilon membranes. To
block non-specific binding, the membranes were incubated with 1:1(v/v) Tris-
buffered saline (TBS):blocking buffer (Odyssey), stained with primary antibodies

20  against CTGF (Torrey Pines) and collagen (Cortex) for 1 h at room temperature, and
washed 3 times with TBS. Following, membranes were incubated with secondary
anti-rabbit and anti-mouse antibodies, and washed with TBS containing Tween.
Protein-antibody complexes were visualized using the Odyssey direct infrared
fluorescence imaging system (Li-Cor, Lincoln, NE).

25 Immunocytochemistry: Human keloid fibroblasts were grown on 6-well
dishes with coverslips at 2.5 x 10° cells/well. They were serum starved for 24 h, and
then treated with the stimuli. Untreated (control) or cells treated with TGF-1 (1.2 or
2.5 ng/mL) and/or P20 phosphopeptide (50 uM) were fixed with 4%
paraformoldehyde, and permeabilized with 0.1% Triton X. Cells were then stained

30 with Alexa 350 phalloidin to visualize actin filaments. Fluorescent images were

obtained using a Zeiss microscope equipped with UV filter and Zeiss software.

20



bl ot bands were quantified by densitonetry, and col |l agen expression was
related to GAPDH expression to correct for |oading differences. The
expression of collagen in control cells was set to 1 for conparison of
different blots. The data denonstrate that PTD-P20 treatnent reduced

col I agen synt hggj qund at, el evate
CAVP and cQWP: §%ﬁﬁ§¥ltane\;§ zﬁu YA ca?%t rpggseBE:d %88?1 gtap %ffi el evate
CAVP ( For gdsghtioh frdi$)6 exp eﬁ%tﬁmfon@w@ o TEXRG5o5-Rot feft WRhREd

fibroblasts. Human kel oi d fibrobl asts were serumstarved i n DVEM nedi um

cont ai ni ni @M PRefigentsd cravps.sLhedevekof sigaidicapacivascet gt al0.Qfose of 2.5
ng/ mL and concomtantly treated wwth the FSK (101.1M) for 24 hours.

West ern bl ot bands were quantified by densitonmetry, and CTGF expressi on was
rel at ed tRe€sdBDH expression to correct for | oadi ng di fferences. The
expression 10 of CTGF in control cells was set to 1 for conparison of
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of 2.5 Nl g Vi HRIESLASH! dGtkidiN B UPRRSRSRsPhawro 40 O G FipexPr essi on.
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f i br obl asfiisfersit dodek ©f TEIF-Wth hfor Y hearspaTeF dx@rdsﬁbﬁ%%@élaﬁ@kd GAPDH!t he ot her
hand, treatnment of TG--131-stinulated cells with SNAP 15 did not decrease

CTGF expr 895r5ion byifleasiinrastonol wostan hiais tagorisehios laadineadiercaess Thani th SNAP
resul {ed Loy &siRin@r éf’l*(?laﬂf cdn%[ EQvegs%eﬁool) g?t%mws%:h%?diff“e%lﬁ% S, | n CTGR

expression conpared to untreated (control ese resul s are in

accor dancEhaidth dpmendtas theTGF-$1 (Hdtean fat24M doselRBSdeahipvhitgicedat t he
i nhi bi toréceffect on CIGF expression appeared to be selective for agents

el evat i ng(ZlaipA.0-folddel €F snprepsenin hupendtelpi éibrobdsfimst rat ed that exposure
of kel oid fibrphy gobhfinkt 4 ?gﬁ“& b§s dncfﬂfﬁ'l qielﬁ_@ﬁ‘ﬂb oeo(ii Sltsqv%creased
0s6- depant ,

col | agen expression In a manner 06) .

| nfl uencesemtﬂmRTdﬁvd?EQﬁ DMEM ﬁmﬂtum)aortthﬁn@(ﬂ % FBS ﬂﬁldelhemrlstﬁﬁulaﬁlﬂvﬁth Human
M nedi um cont ai ni ng 0. 5% PBS

kel | d
For a5 25T B! dsPrianangdin 14 iramagel an PRy et e

50 ;LI |loidint
(eval uat 2/9 }?I&gﬁ P‘?ﬁ%P ﬁgﬁ Q@WM ?%;21%' l{ot& ﬁeog%tmahﬁ%wg%s kg: e!t gn °
PTD- P20 tqesatifietby Icieﬂhnbme&ypiﬂdatmmkpremfphe& ﬁwecamt}pimw@ipe@siohe actin

cyt oskel et on of fg P sh\r&éat ed cells and, thgse stimulated with TG--131 at
1.2 ng/ o cpriest foF fasding gadercnass. Bhg erowessignead CILEGE mepntyol epblsavagget to. 5 ng/ i

1 for comparison of different blots. The data show that treatment with PTD-P20

20  significantly (p < 0.05) reduced TGF-B1-induced CTGF expression in keloid
fibroblasts. Reductions of 53% and 29% were observed for 1.2 and 2.5 ng/mL TGF-
B1, respectively. On the other hand, when 5 ng/mL of TGF-f1 was used to stimulate
the cells, PTD-P20 treatment did not reduce the CTGF expression even when used at
higher doses (100 and 200 pM).

25 P20 treatment and collagen production: Having observed that PTD-P20
treatment reduced CTGF expression in cells stimulated with 1.2 and 2.5 ng/mL of
TGF-B1, we next investigated whether collagen synthesis was also reduced. Human
keloid fibroblasts were serum-starved in DMEM medium containing 0.5% FBS for 48
hours, stimulated with TGF-betal doses ranging from 1.2 to 2.5 ng/mL and

30  concomitantly treated with the P20 phosphopeptide (50 uM) for 24 hours. Western
blot bands were quantified by densitometry, and collagen expression was related to

GAPDH expression to correct for loading differences. The expression of collagen in
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Sunmmary Currently, there is no effective treatnment for kel oids and ot her
fibrotic disorders. Mst of the current investigated therapeutics target
cell surface receptors or enzynmes within the TGF-13 signaling cascade. The
approach presented here is innovative since it proposes a therapeutic use

of a downstreamprotein,i he ki nase d ' | L. by our
or oup.  ThEVHER GPEL 840 G Soap O R R BRERPLBicks e B8 dlBR L Bt 07
TG 1 31- 1 popcer) GddanemxBdRed collagetsyhbiyby ~d8%par abl e to 5 FSK) and
reduces the associ ated col |l agen synihesis.” The effect of PTD P20 was

associ at ed wi t Aresfmeys witheonepounds thafpleygje cAME and eGMI: W DSEy and

di sruption_ gf i : . M .
For' 2 B ARl 2t P T B LB g ot e s
cyt oskel e{SNAHY 6RTTCF shioR O keloid fibrpblesta thhonm Koboid fheotastiweicon of CTGF

~levels in keloid fibroblasts. Since CIGF s, 10 a central role.in the
dovel oproserarinnyes it ONEN ExsHure REMrERE 5 HES 8 4B ST pub i Gl ho,

r epr esent i | : [ '
i Sor der s 1 Fef e ERish BF 2o e e Bl BB Rl S PSR Ly e ©
18(7) : 81623 hourd OB*steAbiibi baaids Mere Quamntitiadby dehsitBnetdy, wgd CTIGK &préBRms1l, 2005.
Duncan MR, et al. FASEB J., 13(13):1774-86, é%Qg Chanbers et al.. J Biol
Chem , 10; F28Felsipd t5GARDH exrrerstyn tejepuregd fondoading differaops. fig expishyion
15(6) ;470 - ' = Vi - e ' 'o2509- 17,
2008, Bochf GXAFHBay e L ] RortBmalizortd et @h ity HdhaAR0 LT
(195 gl : 2% 1B§}ﬂ-gggtgﬂulatea7fﬁiréﬁhsm6m5-ﬁlﬂosé6DBS npindi)zeitte FSKlresuftd®hBa J. |

(2): _dec’rease of ~50% of CTGF expression. No difference was observed in the CTGF

expression when non-stimulated fibroblasts were treated with FSK compared to
untreated cells. On the other hand, treatment of TGF-f1-stimulated cells with SNAP

15 did not decrease CTGF expression. In addition, freatment of non-stimulated cells with
SNAP resulted in a significant increase (p < 0.05, two-time increase) in CTGF
expression compared to untreated (control) cells. These results are in accordance with
previous reports (Duncan et al., 1999) showing that the inhibitory effect on CTGF
expression appeared to be selective for agents elevating cAMP, In addition, recent

20  studies demonstrated that exposure of keloid fibroblasts to exogenous nitric oxide
resulted in increased collagen expression in a dose-dependent manner (Hsu et al.,
2006).

Influence of PTD-P20 treatment on the actin cytoskeleton of cells: Human

keloid fibroblasts were serum-starved in DMEM medium containing 0.5% FBS for 48

25  hours, stimulated with TGF-betal (1.2 or 2.5 ng/mL) and/or P20 (50 uM) for 24
hours. The cells were then stained with phalloidin to evaluate the influence of PTD-
P20 treatment on the actin cytoskeleton. PTD-P20 treatment led to stellate cell
morphology and disrupted the actin cytoskeleton of non-stimulated cells and those
stimulated with TGF-B1 at 1.2 ng/mL. This effect was less evident when TGF-$31

30 dose was 2.5 ng/mL.

Summary
Currently, there is no effective treatment for keloids and other fibrotic

disorders. Most of the current investigated therapeutics target cell surface receptors or
22



Hsu et al. Nitric Oxide., 14(4):327-34, 2006. 25 Exanple 2

Fi brobl asts are widely recognized as a critical cell type involved in
fibrosis, wound healing, and tissue repair. Less appreciated is the notion
that the transformation of fibroblasts to nyofibroblasts is a key, perhaps

even esseéﬁigﬁla s withethe 3G H- g%@@@g%&%@ﬂﬁg&éﬁb&@ bﬂ?@s%‘ﬁtefd%i:éiisons (Powel I,
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2001). Thus h| 0 f .t he fi bl.ast
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P20 peptide (a phosphopeptide anal ogue 10 to the heat shock protein 20)
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penetrates into cells and inhibits stress fiber formation to stinulation
with serumor |ysophosphatidic acid (Dreiza et al., 2004). As discussed
above, thRefep@ives G EXltmpled al so inhibits TG 31-induced CTG- expression in
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cofilin U 0 S i hat PTD- P20 inhibits
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Fi br obl aS(t)ttQ}JéttalPrde‘["GE& k@;lgggmg,@j_qplmgs were grown in 10 cn2 dishes to
70% confl uence in % FBS and additional penicillin and
strept onylaranza(e_fl% FA@&EBBJZQQIQWGD%ZM Cells were serumstarved in DVEM

contai ni ng. 0.5 ONitric Oxide., 14(4):327-34, 2006.

25
Example 2

Fibroblasts are widely recognized as a critical cell type involved in fibrosis,
wound healing, and tissue repair. Less appreciated is the notion that the
transformation of fibroblasts to myofibroblasts is a key, perhaps even essential, event

30  for the cell to perform those functions (Powell, et al., 1999 and Tomasek, et al., 2002).
Myofibroblasts are smooth muscle-like fibroblasts that express g-smooth muscle actin
(o —SMA) and contain a contractile apparatus composed of actin filaments and
associated proteins organized into prominent stress fibers (Tomasek, et al., 2002). In

addition to their normal role in tissue homeostasis and repair, altered numbers and
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30 PBS for 48h before the experinent. At the start of the assay, fresh

nmedi a was added to the dishes, and cells were either untreated (control) or
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phenotype would be associated with increased phosphorylation of cofilin and HSP27.

20  These results indicate that PTD-P20 inhibits TGFB1-induced expression of a—SMA
and phosphorylation of cofilin and HSP27. Such mformation adds to the
understanding of the mechanism of action of PTD-P20 and identifies potential
biomarkers that could be used to detect either activity of PTD-P20 or fibrotic discase
state.

25
Methods

Fibroblast culture: Human keloid fibroblasts were grown in 10 cm? dishes to

70% confluence in DMEM with 10% FBS and additional penicillin and streptomycin
(1%), at 37°C and 10% CO,. Cells were serum starved in DMEM containing 0.5%

30 FBS for 48h before the experiment. At the start of the assay, fresh media was added to
the dishes, and cells were either untreated (control) or treated with TGF-1 (doses
ranging from 0.6 to 5 ng/mL), P20 phosphopeptide (doses ranging from 50-200 uM),
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30 P20 treatnent and 11SP27 and cofilin phosphorylation: Human kel oi d
fi broblasts were serumstarved in DVEM nedi um contai ni ng 0.5% PBS for 48
hours and treated with PTD-P20 (50 gM with or without TG0l (2.5 ng/m)
for 24 hours. Expression |evels of phosphorylated cofilin and HSP27 were

quantifie p it | r a ' GAPDH
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control ceahivatiomSvesalto hadl cellh &f 1050 MBY ddatiinigf ntididre (@atrobhigh Serudd)e dat a
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PTos P20 {7 oyt cRRbbudoRAfly faed RNt Al XE AR 01 | ot
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Heusi nger-Ribeiro et al. (2001) J Am 28-37 Héwitsonh'et al. (1995) AmJ
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Results

—

20 P20 treatment and o—smooth muscle actin expression: Human keloid
fibroblasts were serum-starved for 48 hours in DMEM medium containing 0.5% FBS
and treated with PTD-P20 (50 uM) with or without TGFB1 (2.5 ng/mL) for 24 hours.
Expression levels of a-SMA and beta-actin were quantified by densitometry of
Western blots and were normalized to GAPDH expression to correct for loading

25  differences. Protein expression in control cells was set to 1 for comparison of different
blots. The data show that freatment with PTD-P20 significantly (p < 0.05) reduced o-
SMA expression in keloid fibroblasts with or without TGFB1 treatment (Figure 1). On
the other hand, PTD-P20 had no effect on beta-actin expression, suggesting its
activity is specific to a~-SMA, a key fibrotic marker.

30

P20 treatment and HSP27 and cofilin phosphorylation: Human keloid
fibroblasts were serum-starved in DMEM medium containing 0.5% FBS for 48 hours
and treated with PTD-P20 (50 uM) with or without TGFB1 (2.5 ng/mL) for 24 hours.
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Powel | et al. (1999) AmJ Physiol 277, Cl1-9 Tomasek et al. (2002) Nat Rev
Mol Cell Biol 3, 349-363 5 Zhang etal. (1994) AmJ Pathol 145, 114-125
Claim 1. A use of a polypeptide for preparation of a nedi canent for
treating and/or limting fibrotic disorders in an individual in need

h f, | ' iiSi .th GLK (S
NG 300) | HEFBNRY FrEeS PLEInR el BB TGS e e the
pol ypept i denditeidehi§lof YoEsdrh HEsEs andCw¥R nefthhlyzel @ G PDTR BSsE@idn0 cdas®t n

conprising the sequence YARAAARQARA (SEQ ID NG . 281); and_the individual in
need t her & lopding diffegencgs. Brefeinrnxperssion in sanial cellsgvasset t 1 fgp copppagison

pol ypepti et ' : L b L.mting
scars sel g)gfi Ief%rr?rﬁﬁ?nqqgk@teé@ %u%ﬁ%ogﬁﬁg%t%ﬁgs%eﬁgﬁ% ggﬁta%%%g{r:ﬁﬂxp ic scars
in an §ndi.g8)atdicad Itindudfindrbgepnl sofitintand EISPTPhosshogylitivn inequence
WLRRASAPLPGLK (SEQ I D NO 300), wherein the S residue is phosphoryl ated,;
15wher ei n kelpad ébﬂogk@é‘iﬁt kovelsaftetabeoldipandi ity 7{rhesphehted plsbund t r ansduct i on

domai n co 14S] ﬂl;iﬁ . s t he

i ndi vi _dualrﬁB{l%ﬁor%g%ﬂ&@Eegigo ?(séﬁae{lQ'l ghl'y pi g%ﬁ%@gﬁ?ﬁ?ﬁﬁ%ﬁéﬁm@%& The use
of clai m Agrpitfileatic Rspdrissoh ns@gevetthaGhpdcl thomtinEtapkeldpnconsi sting of 20
kel oi ds and hypertrophic scars, and wherein the individual in need thereof

is of Asian or African descent.
10  Summary
The results presented herein demonstrate that PTD-P20 decreases TGFB1-
induced a-SMA expression and reduces the phosphorylation of cofilin and HSP27.
Previous results have shown that PTD-P20 treatment was associated with changes in
cell morphology (stellate morphology and disruption of stress fibers) and inhibition of
15 CTGF expression. Since an intact actin cytoskeleton is important for CTGF
expression, these data suggest that PTD-P20 inhibits fibrotic responses by altering
cytoskeletal dynamics. Since the actin cytoskeleton plays a central role in the
development and maintenance of the fibrotic response, the use of PTD-P20 represents
a potential strategy to treat keloids and other fibrotic disorders. Taken together, these
20  results also identify potential biomarkers (CTGF, a-SMA, cofilin, and HSP27) that
could be used to detect either activity of PTD-P20 or fibrotic disease state.

The text file of the sequence listing submitted herewith, entitled “06-558-
PCT ST25.txt”, created July 5, 2007, and 86,964 bytes in size, is incorporated herein

25 by reference in its entirety.

References for Example 2
Chipev et al. (2000) Cell Death Differ 7, 166-176
Desmouliere et al. (2003) Lab Invest 83, 1689-1707
30  Desmouliere et al. Wound Repair Regen 13, 7-12
Heusinger-Ribeiro et al. (2001) J Am 28-37
Hewitson et al. (1995) Am J Nephrol 15,411-417
© Mitchell et al. (1989) Lab Invest 60, 643-650
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4. The use of claim1l or 2, wherein the use is used to treat or limt
fibrotic disorders, and wherein the individual in need thereof is suffering
fromor at risk of one 25 or nore of diabetic nephropat hy,

gl onerul oscl erosi s, |1gA nephropathy, diabetic retinopathy, macul ar

degener at{.Qn el ] I b ] trd rt failure,

scl er oder %yglg%gla@@%fﬁgﬁbj %}ﬁ@ﬁ%&éﬁ}@p@ﬁ@?@%? 3uﬁs%t'aﬁg)%;‘a claim1l1l to treat
or limt PefnentvcS.qit $PN Bk Ci®ith Rab®r Redigy2ddal in 30 need thereof is of
Asian or African descent. 6. The_nmethod of any of clainms 1-5, wherein the

pol ypept i Bewelbpiali d2E)vimAARseRATE: RAAD SAPLPGLK (SEQ ID NO 315) wherein pS
represent ,3, QR AN eSdoy) RhfRewFld1 ReN'HS 489-363

5  Zhang et al. (1994) Am J Pathol 145, 114-125
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Clam

1 A use of a polypeptide for preparation of a medicament for treating and/or
limiting fibrotic disorders in a highly pigmented individua in need thereof, the
polypeptide further comprises a covalently bound transduction domain comprising the
sequence YARAAARQARA (SEQ ID NO: 281);

wherein the polypeptide on the C-termina side comprising the sequence
WLRRASAPLPGLK (SEQ ID NO: 300); wherein the S residue is phosphorlylated.

2. A use of a polypeptide for preparation of a medicament for treating and/or
limiting scars selected from the group consisting of keloids and hypertrophic scars in
an individual in need thereof the polypeptide further comprises a covaently bound
transduction domain comprising the sequence YARAAARQARA (SEQ ID NO: 281);
and

theindividual in need thereof is ahighly pigmented individual;

wherein the polypeptide on the C-termina side comprising the sequence
WLRRASAPLPGLK (SEQ ID NO: 300), wherein the S residue is phosphorylated.

3. The use of clam 2 wherein the medicament is used to treat or limit scars
selected from the group consisting of keloids and hypertrophic scars, and wherein the
individua in need thereof is of Asian or African descent.

4. The use of claim 1 or 2, wherein the medicament is used to treat or limit one or
more fibrotic disorders selected from the group consisting of, diabetic nephropathy,
glomerulosclerosis, 1gA nephropathy, diabetic retinopathy, macular degeneration,
cirrhosis, biliary atresia, congestive heart fallure, scleroderma, and abdominal
adhesions.

5. The use of claim 1 to treat or limit fibrotic disorders wherein the individual in

need thereof is of Asian or African descent.

6. The wuse of any of clams 1-5 wherein the polypeptide is
YARAAARQARAWLRRAPSAPLPGLK (SEQ ID NO: 315) wherein pS represents a
phosphorlylated serine residue.
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7. A pharmaceutical composition for treating and/or limiting fibrotic disordersin
a highly pigmented individual in need thereof, the polypeptide further comprises a
covaently bound transduction domain comprising the sequence YARAAARQARA
(SEQ ID NO: 281);

wherein the polypeptide on the C-termina side comprising the sequence
WLRRASAPLPGLK (SEQ ID NO: 300), wherein the S residue is phosphorlylated.

8. A pharmaceutical composition for treating and/or limiting scars selected from
the group consisting of keloids and hypertrophic scars in an individua in need thereof
the polypeptide further comprises a covalently bound transduction domain comprising
the sequence YARAAARQARA (SEQ ID NO: 281);

wherein the polypeptide on the C-termina side comprising the sequence
WLRRASAPLPGLK (SEQ ID NO: 300), wherein the S residue is phosphorylated;
and

theindividual in need thereof is a highly pigmented individual .

0. The pharmaceutical composition of claim 8, wherein the composition is used to
treat or limit scars selected from the group consisting of keloids and hypertrophic scars,

and wherein the individual in need thereof is of Asian or African descent.

10.  The pharmaceutical composition of claim 7 or 8, wherein the composition is
used to treat or limit one or more fibrotic disorders selected from the group consisting
of diabetic nephropathy, glomerulosclerosis, IgA nephropathy, diabetic retinopathy,
macular degeneration, cirrhosis, biliary atresia, congestive heart failure, scleroderma,
and abdominal adhesions.

11.  The pharmaceutical composition of claim 7 to treat or limit fibrotic disorders
wherein the individua in need thereof is of Asian or African descent.

12. The pharmaceutical composition of any of clams 7-11, wherein the

polypeptide is YARAAARQARAWLRRAPSAPLPGLK (SEQ ID NO: 315) wherein
pS represents a phosphorlylated serine residue.

29



