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cells about their environment have been named ‘matricellular’ proteins[4]. The matricellular

Minor protein components of ECM, that provide specific contextual information to

proteins interact with other ECM constituents, multiple specific cell surface receptors, as well
as growth factors, to modulate cell-matrix interactions. These proteins modulate cell function
but do not appear to contribute directly to the organization or physical properties of structures

as do other ECM components such as fibrils, collagen and elastin[5]. These proteins function
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[07]  The present invention provides methods employing TSP-1 and related compositions

to stabilize atherosclerotic plaque and decrease propensity of atherosclerotic lesions to rupture
- be it in any vascular bed (e.g., coronary, cerebral or peripheral limb). The invention also
provides compositions employing TSP-1 and related peptides including certain synthetic
peptides, related to TSP-1. Such peptides have utility in stabilizing plaque in various

contexts, including the disease states such as myocardial infarction, stroke, and acute limb
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[011] Figure 3 shows the histological characteristics of TSP-1 deficiency on atherosclerotic
lesion. (A) Hematoxylin-and-eosin-stained aortic cusp section. The bar on the right represent
the lesion area (intima). No change in lesion area is detected. (B) Moma-2 antibody staining
(PE conjugated representing red fluorescence) reveals there is an increase in macrophages
within the aortic cusps lesion in TSP-1 deficient mouse (p<0.01). (C) Concordant with an

increase in macrophages, Red-O staining reveals that there is an increase in lipid deposition
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DETAILED DESCRIPTION OF THE INVENTION

[016] In order to facilitate review of the various embodiments of the invention and provide

an understanding of the various elements and constituents used in making and using the
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[022] Polypeptides are disclosed herein as amino acid residue sequences. Those sequences
are written left to right in the direction from the amino to the carboxyl terminus. In
accordance with standard nomenclature, amino acid residue sequences are denominated by

either a single letter or a three letter code as indicated below.

[023] Amino Acid Residue 3-Letter Code 1-Letter Code
Alanine Ala A
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[023] Amino Acid Residue 3-Letter Code 1-Letter Code
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[024] Modifications and changes can be made in the structure of a polypeptide of the
present invention and still obtain a molecule having TSP-1 peptide like characteristics. For
example, certain amino acids can be substituted for other amino acids in a sequence without
appreciable loss of peptide activity. Because it is the interactive capacity and nature of a
polypeptide that defines that polypeptide’s biological functional activity, certain amino acid
sequence substitutions can be made in a polypeptide sequence (or, of course, its underlying

DNA coding sequence) and nevertheless obtain a polypeptide with like properties.

[025] In making such changes, the hydropathic index of amino acids can be considered.
The importance of the hydropathic amino acid index in conferring interactive biologic
function on a polypeptide is generally understood in the art (Kyte, J. and R. F. Doolittle
1982). It is known that certain amino acids can be substituted for other amino acids having a
similar hydropathic index or score and still result in a polypeptide with similar biological
activity. Each amino acid has been assigned a hydropathic index on the basis of its
hydrophobicity and charge characteristics. Those indices are: isoleucine (+4.5); valine (+4.2);
leucine (+3.8); phenylalanine (+2.8); cysteine/cystine (+2.5); methionine (+1.9); alanine
(+1.8); glycine (-0.4); threonine (-0.7); serine (-0.8); tryptophan (-0.9); tyrosine (-1.3); proline
(-1.6); histidine (-3.2); glutamate (-3.5); glutamine (-3.5); aspartate (-3.5); asparagine (-3.5);
lysine (-3.9); and arginine (-4.5).

[026] It is believed that the relative hydropathic character of the amino acid determines the
secondary structure of the resultant polypeptide, which in turn defines the interaction of the

polypeptide with other molecules, such as enzymes, substrates, receptors, antibodies,
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rebisS: ptrine S it OF el o AR0 Ryl kA G erine
(+b)8§l_ra@1§hﬁ?dg|iﬂeq+b.ln)3 lutaiifle @Ho':zl);l gl@liﬂeqbyﬁ peolihe! (I-OBEG.mﬁlthryonine (-0.4);
equl val.ent .po tide. such. cha . L he . )
g TG PR ® St Tin iU A B R F A el L Drines 1.9
iselEwinsl (1108)Ntyrosine 22133 phedlatmired;2. Hhdgpeophiral-3.4). & iwuidatstood that

o ;G0 SpE PR E ookoB Br g o e RE e ana s

obTil S | biblogiollyo feqhivAdentanihd Oina hrtisul@a nanalimemubaogiedly  edquivalent

he basjs af .hydrophilicity, .particyl arl er.e.the
PSR ool e CRrebisiiodiar BRiRo s Bhot PHSGRiS Satues are
wilgipt-des proferred)yhose that seciwitlsn i-+n1l eredrctichiarly preéeried and those within
[ nol ogi cal enhodi nents, U. S. Pat. No. 4,554, 101,
-+rﬁg%FﬁﬁP§?@6PW%&@W%”HQQ?%¥erence, states that the
greatest | ocal average hydrophilicity of a
| ypepti.de, as governed by the hydrophiligity of its
[Og@j a&q_“ mltll g?ﬁ ﬁboovg, C?nalg(’) a‘élgrs}%ﬁhgltlg S g\ﬁe ﬁ?g‘fr 1Ly ﬁlere¥ore fbased on the
relativel ndgidaritgi by thadaraind | gadi cidé-yhain . sbstitsents, afor example, their

e} i.ca roperty.of the tide. . As tailed. i
g S R by I8 pBEIRRE Gl B RenERplf e
variahuefshd fvegolng eharagisticsattotconsiivration aeivetllrlkeswd tetose of skill in
ar gi ni ne 3.0)..lysi,ne.(+3 . .aspartate (+3.0.+5..1); .
offh e G e Ty SSET iRl By ot bbonine
gl(tafhine) gnd gdspetraginen and +vilin2) leughey endndoledine (SeolThable 1, below). The

-0. 5. +-.1): threonine.(-0.4): .al.anine (.-Q.5); .
Pried P P 85 EREHEF o ¢ ByBail Sabiclemlons pongge as se
fortalabove. (-1.5); leucine (-1.8); isoleucine (-1.8);
tyrosine (-2.3); phenylalanine (-2.5); tryptophan
(-3.4). It is understood that

TABLE 1

Original Residue Exemplary Substitutions
Ala Gly; Ser

Arg Lys

Asn Gln; His

Asp Glu



an am no acid can be substituted for another having a
simlar hydrophilicity value and still obtain a
wohr@rogseal | y equival ent, and in particul ar, aPCT/US2006/024692
i mrunol ogi cal Iy equi val ent pol ypeptide. In such
changes, the substitution of am no acids whose
hydrophisicity values are witdekn .+-.2 is preferred,
t hose t are within .+ . 1 gme particularly
prefergad, and those within .Asp. 0.5 are even nore
particgiarly preferred. [028]alds outlined above, am no
acid sgistitutions are gener ahdnyGioher ef ore based on
the relpative simlarity of theuawino acid side-chain
substi gyents, for exanple, thej;wvahydrophobicity,
hydrophidicity, charge, size,Agnd the |ike. Exenplary
substi ki ons whi ch take varimusTaf the foregoing
charackeristics into consi dergfi on are well known to
those ghr skill in the art andserncl ude: arginine and
| ysi nerngl utamat e and aspartatye; serine and threonine;
gl utamrge and asparagi ne; andrygttene, | euci ne and
i sol eusane (See Table 1, bel aw} Lewhe present invention
t hus contenpl ates functional or biological equivalents
[02d] Bipepicilde fiastiGRal ec{l)lﬁzﬁlkhts aboy6lypehAdi-danlalsOibe Gioparkd using site-
stitutions

o e P R RS AL 202 A8 B on o
seting Aseratiéd poly@eptides, dfabiolopicaltie; fundibndl ysqudagniVipblypsptides or
peggées,sdeegive-rdh f{‘orr-lr H{e sescﬁx%nces thereof, through specific mutagenesis of the underlying
DNA. As noted above, such changes can be desirable where amino acid substitutions are
desirable. The technique further provides a ready ability to prepare and test sequence
variants, for example, incorporating one or more of the foregoing considerations, by
introducing one or more nucleotide sequence changes into the DNA. Site-specific
mutagenesis allows the production of mutants through the use of specific oligonucleotide
sequences which encode the DNA sequence of the desired mutation, as well as a sufficient
number of adjacent nucleotides, to provide a primer sequence of sufficient size and sequence

complexity to form a stable duplex on both sides of the deletion junction being traversed.

[030] Amino acid residues can be added to or deleted from the TSP-1 peptides of the
present invention through the use of standard molecular biological techniques without altering
the functionality of the peptide. For example, terminal portions of the TSP-1 peptide can be
removed to create truncated peptides, however, the truncated peptides retain the functional
activities of the TSP-1 peptides of the present invention including modulating TGF-81, or

MMP-9 through protein-protein interactions and stabilizing atherosclerotic plaque.

[031] A polypeptide of the present invention is prepared by standard techniques well known
to those skilled in the art. Such techniques include, but are not limited to, isolation and
purification from tissues known to contain that polypeptide, expression from cloned DNA that
encodes such a polypeptide using transformed cells or use of synthetic peptide production

systems.

[032] TSP-1 structural domains and its matrix binding partners



Tip Tyr Tyr Tip; Phe Val lie; Leu [029] Biological or

functional equivalents of a pol ypeptide can al so be
wW@r@pAana4 usi ng sitespeci fic nmutagenesi s. Sit ePEPESING/G24692

nmut agenesis is a technique useful in the preparation

of second generation pol ypeptides, or biologically

functional equival ent pol ypeptides or peptides,

derived fromthe sequences thereof, r ecific ,
(0381t il YRS G Ssg et AR s5g ot o protein
is SAHAB up B BEER] saRtpE RSe[| ThababRaiantdacbradilfbe defined as an

substitutions are desirable. The._ techpi further
2o, SRR SPTRRT, dyProRgIIFEeR O B by WP fa Pl R S EAEAS fesonces
andal J:e:ciimki}]rtexfn(ﬂﬁal exmeR(s, 2610 E@dhp&tfbn@ﬁﬂ ng b@gle sigwnor i@dportant in

t he.foregqi ng. cqnsi derations, by introducing one or,. ..
oAt S T, B ons ahSingedn Fikts F HEHERROR Spifc igand
bifdihe siSREtivE beenTifREE ﬂT@‘STS;-BKFi@M\@%)F hﬂie]@_riﬁdudﬁ }i}ﬁlﬁ)r@éin receptor

t.ant s u .use, of specjfic o]ligonuc i de .
relst v L O IS stiSe oo AR rehien PRReHS 1B i ytggines
inﬂudi?g iTmFafslaSnd/\/eDGF@@}g, snuf 18] cTRBhgh itsrip@iltiphs fbﬁ;din@csﬁﬁi, TSP-1

nucl eotides, to ovide a .priner sequence of. .
ot fodtasion &5 ool Siadecio B gt HarT g Pes i Jpd.gvtokines. I
thigt abirer dgplieiencbotic &dlidRs pﬁénotylge idahcgﬁg' @igna'tlumgi‘sﬁubﬁon and

ei ng traversed. [030 i NQ aci resi dues can be ..
ot O SO ST TG G PR G Riser e b forgigtion of he
coftfpiesedorrhddMB T SFON addthe ttgpectiteccellsler 1@fposdeanatads dvith each cell type.
nmol ecul | ol ogi cal techni ques, without, al.ter.]ng.the.
P Lyl SrBRe st i S e i itulshabpiian cen
migeftibh[@As1pf the TSP-1 peptide can be renoved to create
truncat ed peptides, however, the truncated peptides

retain the functional activities of the TSP-1 peptides
[084] tlhengst eganéysteny etlicd b dats b yighifigarpait biithe biplop§def TSR-1 has

begh A ieg o AR BLEr By BR T SPERLO FhE: Seefedtoss of TsP-
i G S A IO poss 1
tng b EPLRYE e e 15 MRianset St dist, oF e It Kokt aiplos, 1o of
T$isbleats prioatigedpeofal tdlhinmatidor MChioﬁﬁLt%ﬁfurkm?\ll\ig sﬁggilar fashion to
tnf A e T R B Gou i SR olel Bl fimpitientation
N Spipipe tbraliicnsutntinreid sttt
CERPRUPE [ 3ol HEtued ITRE 1B Wfest, Sl R Fletreop Dty e
o o] B 1D fhe
o e B> R B o e

[ n"am no term nal domain, a
procol | agen domain, type 1, type 2, and type 3 repeat

[Q§ﬁqufﬁg?scan also regulate the activity of extracellular proteases including matrix

metalloproteinases (MMPs) [32, 33]. In the setting of tumor angiogenesis, targeted expression
of TSP-1 has been associated with decreased MMP-9 activity, consistent with its anti-
angiogenic features. Both MMP-2 and MMP-9 have been shown to bind to TSP-1[33].
However, the binding site for MMP(s) to TSP-1 had not been defined, nor has its mechanism
for regulating the activity of these proteases.

[036] There are experimental data indicating a role for both TGF-81 and MMP-9 in

atherosclerotic plaque phenotype, including (but not limited to): matrix turnover, leukocyte



and a carboxyl-term nal domai n[ 25, 26]. Each domain

has been shown to be inportant in nodifying a nunber
wobtooc@bised ar functions, as shown in Figure 1. PCT/US2006/024692

Furthernore specific |igand binding sites have been

defined for TSP-I (Figurel). These include |ipoprotein
recaigmpntond smbeth eabsge oelbimtgr{tiorPYyrthebBee, aBdistussedlgpbove, TSR has

LA B LU Bt S g e,
mul tiple binding sites, TSP-1 appears to functlon at
I b
[63919 g%tﬂgﬁéﬁiﬁﬁﬁ%d Hﬁh’?gﬁ I{’]rg?]sn gﬂaeqslxggalilﬁﬁxﬁg o?qu a@l&%%cﬁér&?c plaque
lncreins u Ftufhepmrﬂ oeypee iderdifiad thegretivegrentidet domamd e TSRy tleat degulates
tht:geaa%ﬁﬁﬁésp @ fblaté%sto q@blca%h lMﬁiS@r %,sa§ W hqlz{ ée%{%ﬁég peptides that

repertoifre of receptors, the nposi f
%@ﬁppmé@ﬁeﬂmﬂn@cbaw ongest active dtnmgn& escbbmlbeel add toshew that a
ef|o_1%§éi’1 l?erﬁb Ff)% ﬁl&e sﬁn théq hg eelﬁ‘e tc)fpl%P F?‘f wlvgshli ?ﬂ)%?e’ model of
ances S rrusc & el mg I on bu
athmsctprqsy: endot hel i aI cell magr atl on[ 29 31]. [034] In
nost organ systens studied to date, a significant part
of the biology of TSP-1 has been attributed to its
[088k r 28R11|dgficiency @ltexs dhé atherofclera¥ic plague0, 13- 15] .
Specifically, loss of TSP- 1 has been shown to
decrease TG--Bl activity and m mc the phenotype of
[039)- Bie hevssheen able toesshows dabibe IT9R-1 apagringllggramretain hrpplaque stabilizing
eﬂfé&ﬁwgﬁleﬂaﬁd%()ﬁﬁé ﬁﬁ‘ocﬁs tt]’@g/ ?SE I %ﬁﬁggh@%anﬁpéﬂstﬁe rOSETSP-1
ammat1 on and

P- | eads to | ocalized l'veolar 1n
dqfﬁmw Q,ﬂ lspiew fasmption; sndsompositionf At Yhweaks phehdw did (3gs fat) the

TSI“/—I‘\B@ i %c@land({ﬁg ;Aégﬂt/- &HH&%%%% HJrﬁia&{ 'ﬁiédrg 'was no significant

bi ol oqgl cal conpl e tion wt pepti
differgageeintvecight, tr@PcholostsrpiPh Cb@e%qwlf anéutegiycehdq:s teGFeeB|the TSP

hﬁgﬁduyﬁg&gﬁh&gaﬁﬁopgﬁ&ggzpondl ng to am no acid residues
430-> 433 please refer to Figure 2) rescues this
phenotype - inplicating activation of TG Bl as the

[o4@y @I?Jrickéré&noﬁfo@ %%ém@ 'sfﬁh@fo& fhg ekibf o@%&%& 6tfc 19%@{1@{%2 H&E

in this settlnq [ 035] TSP-1 canasor
styipiag gvealea il esmfmm@@m 1 bath goups €43 90 m@#wqegmlz for TSP

kd®Bikdut ¥nid¥e¥sald AU0oLE2 RagEG0 (M R cbdol rﬁ)’igégx\?\flenpetrtiaﬁned c%etalled

setting_ of tunor_ angi ogenesis, targeted ression
mmlmlpglfﬁéngeﬁn efstBoRartia @apsipt Iasiencempaséen Wmur@) Loss of TSP-1

ha@CII 'sY tﬂéﬁ%’[cﬁ)lﬁﬁénéé &t le\é\ﬂoﬁ hnérbl%ﬂ@g@'t b&ﬁ] Gh otﬂg tgm; %ﬁ%g&,@ Snedia.

MWP-9 have been

Sl{es@faﬂyrmé%ﬁ kpqekous mrier there gvas él)fn@ﬂreamdppﬂa)nnmﬁommctrophages)
inhad intigh] ReieN (HehébR 1iHe rdell)'lﬁftloh teithiEGD ?rﬁin?a‘inle{sﬁés ](3) decreased

regul ating the activity o hese prot eases

matHA (25 magagiired e pqllagen apd e&a@a qemt@at\vlﬁgl the fasion ($)omediad teptasia
willios8bt B8 MR h%nbﬁteﬁtﬂire(fe%gsje§ bQtak& HdaiEin OB Y BE medial

i ncluding (but not limt 0): matriXx turnover,

argacidhisy Pé?ee@ﬁdﬁ)c Weﬁtan%m tgtﬁbmq@thmwleecea epntent vjthist fhommedia.
CATlEARBY, MR8 redfts uSettS BRH 1RDANR of TREP| 483 the balance between

inflammation and fibrosis within the plaque. This leads to an inflammatory plaque phenotype

with reduced extracellular matrix content.
[041] We postulate that the mechanism of benefit of TSP-1 in this setting is primarily (but

not limited) to two things: (a) decreased activation of TGF-B1 within the atherosclerotic
lesion in absence of TSP- 1 (b) increased activation of MMP-9 in the absence of TSP-1.
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been shown to regul ate the activity of each of these
ligands in response to tissue injury. [037] W have

waledagnmsaed that TSP-1 has a pl aque stabilizi nBECT/OB®06/024692
atherosclerotic plaque in mce. Furthernore we have
identified the active peptide domains in TSP-1 that

[0428 9 UA @ivafiort $TCBGF-RE id ddcida®dl, wittfin klie dtkéradchFotiOlesiéiin/tBd TSP-/-
and MyP-9. Lastly, we have designed peptides that

Apedin 316 pept i de sequences based on these active
dorral ns, and have been able to show that a

t t het tid i nul. t.h f.f t
PR ELR AR St RS RORAL P S50 BEeC 5
phb:ilﬁﬁilc ﬂ'ﬁgr)}'égg nﬂﬁfge@)hﬁ BM badd zﬂﬂglﬁutécﬂ‘l’& thd 4blitp SETER-0td tivate TGF-
een a
ol by S T et pga e eltier S B Byen show
to Vi&:r@mgﬂﬁlﬁﬁho&i(mb |dﬁ:fré@$_@ﬂ1ktﬁbdtw1ﬂiﬁF{hé a‘rﬁﬁoﬁlahlmcmm simtlar to our
t he on | esion
PR TODE RGPS MAE b5 AeLeRE Ao Eflcha o ond
acti@Y/TGBB) 1dvble inf (Hdud fréAISP//-ApsECeanianle Wb tohpghized samples from
OGRS TS EB RPEh o BE R L b ke
an(H1aE & atsey Ather@ehs ho b@ng@ﬁrtbtdle(&tdﬁeind%ﬁvd) TSFBIRewehinckazelinice,
ool B i e B PhlsVils Pt 4P AR TEL PR e
conest anthd Sesnly usi®E lyshtaldﬁlthihgath@&’sehi‘cmd |ssian,| thgre lweas moifference in
h. 0 , 0 .
sy epT iRttt e S hL febiion 5B TRRR A g g 2 mice (225
+870ppihiovs. BE€ )38 M#mpheThae et stigzedtithae dossTof (11384 l0lgadsab decreased
t f.th rt f | t
B UARA g DR RS, 1 ot on composi Lo
on | esion norphology both in the intima and the nedia.
f [ t ' t.h 1
07lc astebipaiatpyaimat FOAPD R ARIEE i c® nE el
| esi on (2) i ncreased I|p|d deposition mnthln t he

[04§(:]t I Trrgnuno%lr%claf)1 i, 101g 3&1&%&%@ BOSI i ont \rN: (@ %e%t nase éﬁﬁ/ﬂbg) 4)bmds

488 t5
TSReUB3l Fetteasaire itthas hednchewo thatBRH- hcaatscodtm’rmmsMﬂ\ﬁt -2 dorlyyrsion to

S8 A58 9 A8 A0 LR T 800 80 Do D TR B nener-o
bynTSR:l bascekt beenalateamihedmAss Hhene tshgnlﬁewht doss @bmhmwlﬂm the lesion in
ob 5504 o BB 1 B E Bl i o

Pahce
frérh ¢heplogtgpuazch Hdmagehatminlsa tvesteaun bioh fThemerveds @nynqnd;aaq ineboth total and

R L G RS Al B SO0

TSP-1 in this setting is primarily (but not Iimted)

mé\/lg]t th’mr%:s% EPS\?I%S 1(:32 t ?%s?%? %%chfémlsatsllgcgeagéd ;rg‘zlatpon of MMP-9

e at er osc
locally within the atherosclerotic lesions, consistent with a potential inhibitory effect of TSP-1

on MMP-9 activity. The studies of MMP-9 deficiency in apoE knockout mouse have shown

that the loss of MMP-9 is associated with decreased number of macrophages, and with

increased collagen synthesis[36].

[047] As a further refinement of our findings, we set out to establish the “active” sites of
TSP-1 effect on both TGF-31 and MMP-9 activity. As we postulated that the extracellular
mechanisms for TSP-1 regulation of these ligands is orchestrated through cell surface

interaction within the plaque, we utilized a cell culture system using murine macrophages
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| esion in absence of TSP- 1 (b) increased activation

of MW-9 in the absence of TSP-1.[042] Activation of
waaeob2sBs decreased within the atheroscl erotiBCT/@S2006024692

in the TSP-/- ApoE-/- mce [043] As already discussed,

in other studies of TSP-1 in tissue inj ury in vivo,
(RiAVe cplhsp netiyyi e thenetepogserant celityge ipat ihsive afeemsclerotic plaque
m?dgf: a\{V £y );feg'?ﬁe[tdotgé gc vgbsg?s |¥0¥n 'IE? lTrégxlat{oHe rf ﬁi;dﬁ ylag&w%real)usly
repretetly aall iteaite tat iobactGHAMH-9 mmwtw(dbiyrdnaai tyash shown to

i ncrease inflammtion and decrease matrix within the

atherosclerotic lesion, simlar to our prelimnary
[048]ndI'SRys binds meacidpRages Athpbugh- itsi peptde, B3 Shtegtie Niciedingemotif

both total and active TG~ bl levels in tissue

DW}&@&/-ADOE-/- ani mal s. We honogeni zed sanpl es

fromthe aortic arch, an area known to be prone to

[0@_ h g%i’s g éaesrrr(?lﬁ{].}?:i P& &h% ? [(139 for%‘ien%l r%ﬁ?ga? mcFldl%n éID44

IARC bnd/ EP3T Gﬁgnh’rb ll) eﬁmi/evem thbltee‘t&e bmncm pﬂm@usﬂw establipled [R-integrin

Ly Y I e
thity]mteptldﬁmwttfd)(mﬂjéﬁ/bwIcemmtwscmﬂe;soMMP -Othirelire taf@ imicgrin [40].

S P BTSSP U SR e Rt G o
TSI ks e subB GuibBee f2)imbgrin bihdise sitkat enesingbiist (PPEW | o perfect
cogse{l%uiar}d angtﬂgr n %R@ﬁﬁ%ﬁ? O% al%g: cogéenﬁlgw %%Ll't)s%gmm? it os¥10n 2)

he " vessel |55 eased
asMHB’w@ in Figukee2. TWe- Havé\pedd- dell adhesion] §44y] to assess binding of TSP-1 to

?geQ élg é’ﬂl% 6? ng‘shles)gagﬁ | ;%@ fF VaBle> @Oﬂ'{)\ﬁtﬂ%aﬂnipact aof the D-
X:taﬁ Weetif 8l edhasionSRPadcraphages (ﬂptmﬁctallprw)e- hMvPb&N able to show
th%tg)n%%% %éqmel%cte ?)11%(?\% 19&%@(‘%{3 tIo ) }n‘fu?’%e}ll' adﬁ%%}’g?i\eﬁg Jliﬁl; ?el“he sge%mﬁcny of
thivivPnPetitipn F8Pshovimaly lmict ofbetexferd@b ®f magrephagAbinding te TRR-1 by the

P RO OR, B TRl et BRSO Do . o

| evel s using tissue |ysate fromthe aortic arch

ORTPBEIAF KRRk 'y LRGBS TR bASERESPrR
medihted dgohgr oDDEGW agitidin TSRtlhese mice, as shown in

Figure 5. [046] These results indicate that |oss of

TSP-1 | eads to increased activation of MW-9 |ocally
[081]t hiitilet i dnawh ebos dhe msthapisies| BHIS]! regation taf MMEHE: Hawever,

Ql%\)ﬁﬂ§ 'h@g bI ﬂg slgd\x;no fo/ bﬁlfdf &WESC gﬁ‘]}& and Mﬁ’ 1%tesrinE through its

act|V|t udi es of Iciency In a
Dmﬁﬁxk/@Wm@ddeadﬁaﬁeltsmmmfﬁéh 38he | oss of MWP-9 is
associ ated wi th decreased nunber of macrophages, and
with increased col |l agen synthesis[36]. [047] As a
[052r t Werhave ShavenEBl-1 dfinding tof inaetpphgges Nwsugle theospmet wotif and we

po%t%ia@é)bljxesgotéﬁﬁl ;rlggﬁahl\él%"fo? i’ﬂS@-sl fﬁtlibition of MMP-9 activity may involve
displacement of pro-MMP-9 from cell surface (Figure 7) by competition for binding. To test

this hypothesis we generated various mutants of TSP-1 involving either or both potential 2-
intergin binding motif in TSP-1 (Figure 2). Transient transfection of RAW cells (macrophage
cell line) with TSP-1 decreased conversion of pro-MMP-9 to the active form. This effect was
reversed by mutation of the TSR-1 motif but less so with mutation of the TSR-2 motif. These
results demonstrate the importance of DxGW motif, especially in TSR-1, in TSP-1 inhibition
of MMP-9 activation likely through competing with pro-MMP9 binding to B2-integrin.
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TSP-1 effect on both TG--bl and MW-9 activity. As we
postul ated that the extracellular nechanisns for TSP-I

wo egualoexsBon of these ligands is orchestrated tPCDU§H06/024692
cell surface interaction within the plaque, we
utilized a cell culture systemusing nurine
macr ophages(RAW cel | s) as they are the preponderant

Ity ' ' i t [
o5 asifon 86t 1E & HELEREL B Lubaflh i SR Figpr i
TSIGE-/ 31 activity (previously reported) and the site
that inpacts MVWP-9 activity (determ ned by us). [048]

TSP-1 bi nds nmacrophages through its putative 2
[054]t eTitei WSHWndotifgn AFEP-1fhaDpiigpEbich\8hvow 8] beTiBipertanh &g TGF-A1

en bi ndi n
ocfiRtbh g JBE e theRy YEtierth BB By B
thdtﬂdlmve lindetxe n@ivivas ToFel moprpseasd olliaitlyated mabroplsiged Furthermore,
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binding to B2 integrin [40]. Through a sequence search
of the conplete TSP-1 peptide sequence we have
[08%]t eBasederd theteadataT@Ppostiiais thatwhe NEWpuotiitwithin BSR-1 binds aMB2-

j.ategri n [ﬂDga{*
inf legins OrL Eeg? ggea N84 Sctxrﬁgél ek %gbﬂlﬂé -lx—x?%/& acé rrR:glraIeg Fovp-9
acumtbs Emthesnak the WSHW tmd.tllﬁtnl TIR-2 is ipperiant ”@nTQf-BéectQhMm in
Figure 2. W have used cell adhesion assay to assess
bi ndi ng of TSP-1 to macrophages (Figure 6). Using this
[056]s ads werhhee bavseidentifibdl ¢het tvosintive sites in rﬁSé’elt ingfortetefor both (1)

o188 ol TR ] 0090 B T LARIARE Sy o

haymgudmpe sBDBWLE Propeftics cirehe desigried hmblsynth@hbd ad¥e déstgned and
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eren age binding t
KKSEQDDWNSHWS@WpWWSB@q@emthB@MdCMHpm combining these two

A SHSTGET. g, AU 2RHL 08 s saagt

inofivoT®SFthe whglermetmat Eal tashthasu dirst a/elmd/arrdtmﬂﬁmmdmhllhty of this

BB} 418100, O M 55 e

to bind cell surface aMB2 and aLB2 integrin through

57 RBLE ARl 0 e At
conpantratgytn of I@é 8@éme panddyffonhweeks apdweiglabledo s thesttei Wmde was
sulff ‘?% g t:%)é Q?fh@'TtSan BéE'%lcg (@e@ ehéé' ﬁ%’cr@é(ges and

i NvVOo ro- M\VP mcel sur

in¢rsg unnaemv‘)wtby thedpgierd lfurthnrrm i ppodir/n griceT the tinfysion; pff the peptide
algly Rt %Eﬁm% nﬁﬁﬁt ; e\é@ﬁlltyobjlsthg}:‘&%{bhﬁd 8 stabntze! plaque even in

I nvol Vi né; el t er or ot’ent
presence of endogenous TSP-1. In other words in comparison to the untreated TSP-/- mice,

_D

Qents to demonstrate
I'gure B

there was (1) decreased inflammation (macrophages) in the intimal lesion, (2) decreased lipid
deposition within the intimal lesions, and (3) increased matrix (as measured by collagen and

elastin) deposition within the lesion.

[058] In conclusion, our results demonstrate that TSP-1 (1) can have a beneficial effect on
stabilizing atherosclerotic plaque and (2) at least one synthetic peptide combining the active
sites of TSP-1 important for its regulation of MMP-9 and TGF-81 is able to stabilize

atherosclerotic plaque in mouse model of the disease.
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intergin binding nmotif in TSP-I (Figure 2). Transient

transfection of RAWcells (macrophage cell line) wth
wa3wslordecr eased conversi on of pro-MVWP-9 to t heCHUB200€024692

form This effect was reversed by nmutation of the

TSR-1 notif but less so with nutation of the TSR-2

notif. These results dermnstrate t he |rrportance of

[O%G&peghlg’ “ d;ﬁaqu%:/ klélew ?rm:cl %kmlé%dﬁﬁg “l" nzpnon aH%xe site of the

leﬁﬁro aM(A?Qslgmﬁbdntn@)rbm BiZhih mmeegaqua [ThbR] fefiaites mylb@ rbbsa‘rved by a

copugeTivon, 4, TSR, tiptsit orrRo SR i e 1 Asbumidh defirtbed above.

Geteenly Outebilized plaqueshyise itientified byrp corgnitorf efrfibfdsts- a/na Inflammation

il A Renir € =ity e R BoEeo Rt Tl et ergp i e

plaqud éasl baqt & watl escepfel-dotrogare makerefot @rapensitytdf\pddagael to rupture in

e PR RAPRSBR AT T n TSR 2.1 primrily

responsible for TG/31 activation by TSP-1. [055]
se t ata we postulate that the DDGW noti f
m&@t hﬁqﬁ‘ﬁggﬁ‘qﬁ’g’r ﬁﬁ‘se“?ﬁsz integrins on | eukocytes and

through this binding inpacts cell surface nediated
[OMIXE gﬁt bwute Furthernore the WoBPWnotif in TSR-2 is

F Pt PFEEr- /31 acti vati on. [056] As such we
have identified the two active sites in TSP-I

[Okﬁg Ofﬁl Iﬂlbg toh dapr%gg %%loug %ﬁyse? ﬁ%}tl?ﬁs '\%Ese m e%rcl\(ldé }rgr%e( gr)more of

vqmepﬂbmlcb@ ctmmnmgnqtmcamx@nsecwbmclem znchly)nmlagsdretaoés can be
desi gned and synt hesi zed. W desi gned and synt hesi zed
a representative synthetic sequence conbining these
[06%0 Raptidaschaging esbscHRRQIDGIGH)\BRa\bindewito ot uttaktedGF&tand/or
| § peptide fragnent, conbining these two key
activity sites for TSP-1 function, nmay exert the sane
beneficial effects on plaque stability in vivo as the

[0\6490' Elaf 08 18§ b T{?rflt c?)?tresgomtl fia E(Brﬁeﬁ{r fa bof bW %ﬂhﬁ-{&%r MMP-9 for

biading jkaﬁélﬁr@m} Shrtlaridl}( BY82 rahd bLBZ -mtgiin. atSuolm sefuehdoP-pBovide a
d(%l’%l%é?l}i&lngn%tg lﬂ%:sllt% érQ g?—]nte{éﬁ é\fsgll\/lgﬂb %Crro%‘galw'un’?ds gﬂgﬂngt%/ely,
the domein timaytirewideod sitsf fog bizBingdo pasme ethgr lb@nms omi2irgeggingbut in so

do bgﬁcgp%xﬁwgﬂ/ﬁ\ip %ﬁﬁgﬁ%‘%‘;‘ﬁﬁh %%Eeﬁ‘qu\pmsé- ?Elf 1;r: gleent to

(decrease rracrophages and increase matrix within the

[Otkﬁ:i 9{1}20‘% g rF;@% ﬁrlg}; gorréﬂ Ee ?%o%na eS,f% e sh&ese?ﬁgnygsl a%]ﬁogfld on

pepti I Cl a ect oving t
nagié Ml\1ﬂ§r90f0them sudhgiepruery arcofogndadyi THE-é, mmqlaéy @viha tyne 1 repeat
OR8N, Srf RIS 158 Lip 0 AL o g

Xerod/@e¥od (M) mrca/w wed)-GYFRGIS) W. n Spbrifid mxdnmids of such
seh@&k@ﬁcluégﬁDé% W?add'[ﬁﬁ&’.

[066] Class 2. Another domain that may be provided in the novel peptide sequences of this
invention binds with native TGF-. Certain of these sequences are found in the type 1 repeat
domain of TSP-1.
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deposition within the intimal |esions, and (3)

increased matri x (as neasured by collagen and el astin)
wale@amdsBon within the | esion. [058] In concl UBCDNS2006/024692

results denonstrate that TSP-1 (1) can have a

beneficial effect on stabilizing atherosclerotic

[om]aq[uaa 8REific kamdple, SixalstseqmﬁlezescpmphmiW—SQKMli—WGS-XaaZ-W Ina

i nin he .act i S ar t ant
PP PP B B i S Sa e Re el P b P e Fevtice
is adpavsEW] eroti ¢ plaque in nouse nodel of the
di sease.[059] Cenerally, "stabilized plaque" is
evidenced by limted inflamation at the site of the

[06&]S i Classadét oanotheg Bedubreanthatf mby dei empléyteli in ridvel pdpgideseof this

Y B PO S GP UG AL ot s ry S g, Somd sueh
seqiRcdsi die buad @V ehe tE@NE rapkdtyomainadfl TSPz d Epbrag]escofhsuyh bejuences

e ified conparison of fibrosis and
mﬂﬁ%%f"?do%@treat ed and untreated am mals. The

bal ance between fibrosis and inflammtion within the

e. has heen a | 1. ac surrao r
OB S oot By FRTE sTafedy B T el e may
beacnipi®/ked imttetigiedtded 31 conitiiEipnsAdgheptiden al ackortadé with embodiments
f506%& Peﬁtlde Sequences [062] This invention provides
t%ovel pepti des. These may include one or nore
of various binding domai ns and activation sequences,

d hopol 0ds_t here o ERL | d
[Ozlﬂbslgq 8nt%g£sex€8’8%a?fﬁs?€[p%ﬁ "o ncP o f) i compmg?% va‘iombmatlon of
pepfifes) nchridd @nlyl\/h/Fbe@uen{:eOM]n Clagss$ descrBedusboeg sid,héie sequence
coggsﬁ)(rgrel ﬁggo [gga %gl_n?eﬁltdllg glirlanldlﬁg dgundl %3 flg%?)tldesand/lda {1}0& l}/rll\c/:%d% a&&i{ional
quh&mﬁmha@m&mZaﬁmbh3é@qﬂmﬂé@seprOV|de a domain for
binding with the site on b2-integrin where MW-9
normal Iy binds. Alternatively, the domain nmay provide
[0Z1]si Inethé eecohd nxﬁmrpge tthe peptide Gdrh@mpbota@t caupriving a combination of
pelgg deafmcglﬁel:snﬁq%ugl In oem rcla(sjs%ls F%gEiZO %?m%gtsalbéxge l'\j%{ﬁan%thelr leds a
mgmlmphéeasequﬂnbb @o cmnpmsmSm pengisng aseqbiaagaf acmldé&) umcljldomboth
t =S u
a gh% eﬁ%&#@@n%épo%lpﬁ bo ? %E'%t%??g%{e}%i %P%a?n Ln% Erglftglr%nt s%gsequ«ence
‘msanbMahTEﬁd3donaln conprises a four anmino acid
sequence represented as DXaa-( L/ G-Wor
(DE)-(DE)-(FL)-Wor D(DE)-(L/IG-W Specific
[02Xanplttes! tpfe fpepiids éerwempesitioncbugesiRDAWMbBEEN ofpeptides) of this
s =AE ] t c
im0 R AR clElon X D BeckiNRl i, Bftherwords, such
peptides (or composition comprising a combination of peptides) 1nclude both a subsequence

that corresponds to a 32 integrin-binding domain and another subsequence that activates TGF-
B.

[073] And yet another class of peptides (or composition comprising a combination of
peptides) of this invention, the peptides include a combination of each of classes 1, 2, and 3
described above. Such peptides (or composition comprising a combination of peptides) will
include sequences corresponding to a B2-integrin binding domain, a binding site for TGF-5,

and an activation sequence for converting latent TGF-8 to active TGF-8.
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invention binds with native TGF-b. Certain of these
sequences are found in the type 1 repeat domain of
wa3wi00is867] In a specific exanple, such sequePCEUS2006/024692
conpri ses WS- Xaal -WS-Xaa2-W |In a specific exanple,
Xaal is P or Hand Xaa2 is E or P. A very specific
[07dK ampteehan in @y pbptﬂeqﬁmmm'lngwmsm\mndﬂw petivptiggdogaipgsome
gu e 0
v pridee 57 e Ge Abisoler B SERIE KR X cxample, one or
mogeoflitha eamlrtohandsamttha/ atp@ée leat hmhaiddrlmst\m‘ orT@prepof the fimding or

actg?t?o?qs%%g u%é% S%'F(): exa nqm}oﬂmg hl?otlli X%-lﬂteégﬁpﬁﬁ&m 95@&1{1] and a

such s uences
Tcmmbi@mg Q6:Rn, V@Bptmla s»f thisrientier wapshayé the lequerne &%:W&B%@W
es/ d y be enpl oyed
“hﬂﬁﬂﬁﬁgé%vg umgggmﬂ%mggﬁgﬁﬁgﬁg%ﬁgﬂg %ﬁptldes in
accordance with enbodi nents of this invention. [070]

[O%gg k@?ndica%e%t %%ﬁgp h ndé Ulethg %Wehtgo% ﬁeﬁ ﬁla§5é@? Qéitﬁihgﬂ"to be actlve

tron of pept | I ncl udes onl
in sﬁqlumg:;éaq‘ue hm th¢ segmente EBEKQD@&W%SEW iCegtain of Hie reSIdueS ina
se uence 0 n e birpdi
oS e UEERBRMHLOSEE o ek MetptiR. TR Pagons of wis
sequienpe anh psseﬁ'vmntya@m tat awdﬁqwnqa ishslativelp é@ﬂaﬁé‘@@ insertions,
delL cza:ls',] sul){ht&tnﬁs gl?dc&q]e‘iilsﬁﬁ(sawq}ﬂl r%glﬁﬁld%b ?%y (tfPJse of sk111 in the art
I'on conpri sing atron of peptid
wnmnnMMﬁegxyequahugs fron1c|asses 1 and 2 descrlbed
above. In another words, a single peptide sequence (or
conposition conprising a conbi nati on of peptides)
[076ih ¢ [Fod esantydd, hvagiowsusubsidefian ceayclsr eaplpyaddfon dndigdysl amino acids

£l FEREMidsTHPRE QURANS th
Wi P HEREE, PRSP AT 0% el rRE A HREHERAS the
satgor sizo pdfei to:hcmlcdo PPERieh psa theo aineaebidh 8f thse bt‘ﬁed é"él)lence
on includes both sequences from cl asses
Iﬂ%ﬁ%ﬁ@b@ 5§scrygéd above. In other words, such peptides
(or conposition conprising a conbi nati on of peptides)

[O‘Hri cldigdes p]b ér‘aﬂ%ﬁ&u AMRCRplidaLeqcRts BIPRABYST RaMl-Raa2-Xaa3-

tegrin domai n and anot'her subsequence t hat

Xaaéﬁav%t@@ X@W—X@S—Xe{a&%@]ﬂ%@ﬁw&aa Endti drXag] gl of

pepti des (or conposition conprising a conbination of

peptides) of this invention, the peptides include a
[08nbYasht Kea?, ohd Saeh awst piefesblyeBasic, non-cyglg amipR aeifl: p&gamples
nBDRMEgRICh peptides (or conposition conprising a

conblnatlon of peptides) wll include sequences

corresponding to a B2-integrin binding domain, a

o7 ndj(eﬁg, ﬁéab,eXgeﬁrl, iﬁh,band Xaal5 are preferably neutral, non-polar, large, and

cyclic amino acids. These include F, W, and possibly P.

' [080] Xaa5 is preferably a mneutral, polar, large, and non-cyclic amino acid. Examples
include T, N, and Q.

[081] Xaa6, Xaa7, and Xaal4 are preferably acidic amino acids. Specific examples of

natural occurring amino acids in this class are D and E.

[082] Finally, Xaa8, Xaal0, and Xaal3 are preferably neutral, polar, and small. Naturally

occurring examples of such amino acids are G, S, and C.
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and an activation sequence for converting latent TGF-b

to active TGF-b.[074] Note that in any peptides
wenpphoyisag two or nore binding or activation JdPOBURRN6/024692

some overl ap between the individual subsequences or

domains is permtted. For exanple, one or nore of the
[083]1 N\ oA6 keksific rérribhﬁmﬁx&pl(hdiﬁs Ran bevtiseh apeeidic Rybbdimenty Xaa6 is D.

I By TR S A L SR & T ot b B PHIRS TNt Gy W. In

andther epedi f’m_‘ellﬂb&iuﬁ&it,ﬂigaatﬂmiwwn ,Aril yee piotiebe sgekificlthfodiment, Xaal5 is

V&) nventi on may have the sequence DGOASPWSEW where t he
firstW(tryptophan) is shared by the two subsequences.
[075] As indicated, a specific peptide of this

b b SR X AR B bt

Certain of the residues in a sequence are nore

b3 AR e e oLl B daes pohPRed R deiahicoisie he 20
naryBnodctiing tanoSeifse xetainSco@oalyl anebyhtstDdn nawasli aiito acids,

oSR5SR, PR BT 50, o

arfifibisobiutyhio Udcid IAHBE enqoexrccmmt ah)p @tatlflé)%ﬁr]nt}iﬁw (@mal,n‘ﬁérﬁolysme
hvarl 0uUs. subst.ituti ?t} rrB 1 i ndi vi %Jg to th
°§‘Pﬂs?f8‘ea8?”&%afw1{’?n‘}? ‘F?&’e @ﬁ e mﬁr%%ye?' %%P‘g‘/ negrpefgied into the
complositds ofithe tvsntAPl oy ami no aci ds havi ng general ly the
sanme size and/or chem cal properties as the am no
acids in the base sequence, KRFKQDDGWSPWSEW [077]
[086]at Bebtides vathén the lmpa bf ﬂle MERent ilventpaphn de olsaigetthcaodifydng the
or m Xaal. -
d‘%g%fﬁé REHERAA6° %r ‘Yaxfaé{%“l?(é’é@e"%%l%e KR -SkBF SOy thus
oBKﬁﬂddéleﬁa:aﬁrﬁple [v(EhYIS heXiatihg ackBaP thestndmiaadis areeopmatlyet o Inytural

L R Gy B ne AT R s o s APy o DL
rapangit evigtbieycan datpradided rio nhepmblacuyles| ®hme$1ngltl1:é Eptde Adaitibmdly, a
dlslﬁﬁcge Ti kghee%l%// g %llrr]eg% T oL la%)/yen dthg gfr%opllngs of (}])L 21%8}1% t%: Xt ?s510ng as
acammxsnamtainedExanpl es incl ude T N, and Q [081] Xaa6

Xaa7, and Xaal 4 are preferably acidic am no acids.

Speci fi ¢ exanples of natural occurring amno acids in
[08TIi sAclimssidacsiduEs emthired W[ltﬁﬁ@]le peptidds) and pMﬁalﬂarI}Xa&ﬂe@arboxy- or
arNal{)j-te)l%}%lug C%{l: SILSJJ)? ?)ee ]1;1]1%{1@1)%% ﬁ{) Fne fa?oﬂ aghcya?loﬂ ac:e[]cglatS 0&1 or substltutlon
wt’ﬂ; dher arhemiCal] @®8ps Iwhlohnems dec efample rdhangenﬁlntquc);(kaa@ |hslf life,
| n .anot.her e odi nent , . Xa 6
el R 1Rl BRCEhbhy IR bl Pl fohrabihgptie e

actiprci fi ¢ enbodi ment, Xaa9 |s W In

[088] Any of the above peptides preferably comprise at least 7 amino acid residues. In
other embodiments the peptides comprise between about 7 and 25 residues, between about 7
and 20 residues, between about 7 and 14 residues, between about 10 and 12 residues, between
about 10 and 25 residues, between about 15 and 25 residues, and between about 15 and 20
residues. The peptides of the invention comprise 7, 8,9, 10, 11, 12, 13, 14, 15, 16, 17, 18, 19,
20, 21, 22, 23, 24, or 25 amino acid residues. The basic scaffold defining peptides of this
invention is preferably designed so that one or more of the binding and activation sequences
described above (classes 1, 2, and 3) are exposed for interaction with B2-integrin and/or TGF-

8, as appropriate.
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anot her specific enbodi nent, Xaal2 is W And yet

anot her specific enbodinent, Xaal5 is W [084] In yet
wan@vierssspeci fi c enbodi nent, Xaa2 is R Xaa7 PET/DS20a6/024692

Xaa9 isW [085] Note that the peptides of this

invention are not limted to residues conprising the

20 naturally occurring am no acids. Certain conmonly

51:: gﬁx]et,] gcr)rg}goélg&%;{] )?l}eu %181%%1?){1“ ncng b& h?r}%dpﬁfy%%?lﬁgas JERATLNR (.e.,
(peptide)nd ph) dstefobelfihgrjzed & mteammhat(l s ofpeitide il epitded) (Rielrpmpounds

arc tati
cigrare sraeed FshLuring ® hifasg ik Soeuhyath e be conjugated
to( Bib@mpatiltie naldcnles BB aa;L $a dxempla,cﬁnttpcucais edd/bnpdytthgene glycol
ounds of the invention. [086] Peptides within the
(F, pe of the present invention can be obtained by
[080]di Peptities Wihﬁq the scdpo o€ (heaf&‘}elﬁ ricvestidancan bl eyntlwaiyed chetmidaly by
resenving t ct|V|t of the oun )
Bl L et o GBS i i oo TR SR s o L ot
emlmdpmmtsd slated comapovatid of thapredest inamtioradan be pptduced by iespamion of

eplaced. wi t.h. the o |cm
rer e PR Aon{IRG S pEB e iRt ROl i Bl MRS e
in the nol ecul es conpr|3|ng t he pepti de. Addltlonally,
[0@%]dnp(§§ lﬁlf rlél(ej% ]fyl Itﬂg%lglﬁr\x/cgﬁ &a%n r es@esme qr uéang% te?r%{a/r}u P techmques or
aut@naticalyneuhloyil3 7dr cAmmple, \auouk pre@cutwalabbrﬁcam Ap}jhedn Bibsystems
i des n ar.ticularly at.t car hoxy- or .
O G Chl5 ronaWile SRS bt it SRR arlh suppticd oy
thameadefhctomes. Hoell P acadiby apprecsatdsityi thesei hevingvotdinagt $kéli in the art of
pe%ﬂgenlaﬁ%temg{hgﬁg? %n¥\hrm§c{] at&s rvghslcﬂ; oré ﬁ%ﬁé@{l@ede P & Cé)?cﬁgce wit the present
disaddsutsi durllng tlmc cdui'se of (Bymb&srzdg the presant ce:dptmnéshty themselves useful
8 of the above
CO%Ié)p ?&Jg chgarg ; a@fnttlll slcgﬁ%: of h%é%m]en@y .

es pre e rise at ast 7 amno acid
residues. In other enbodinents the peptides conprise

[Ogg]t V\ﬁ%ﬁl ﬂ?f?t“frezttn?@;lﬂ 25 residues, between about 7 and

residues ween about 7 and 14 resi dues, between
about 10 and 12 resi dues, betmeen about 10 and 25

(587, A BTGP AR 8 b S DA o

withh ISRt @ortiposmtherevd af, re&tedgpepﬂdb,s sllg_h ad Zhosq_(ic}ent.iﬂed h@ein above.

Ol s P nd s P S edrylen B L ARIPE g on

artenw evatls. odhiss thmyeher bbkeypdpsi pnodheds efhadbilonmg waqueon aliseased
. . q

an(i)x%alg P H%Qfd%g d@ﬁx‘?gfsﬁ%dn%&g;n%oése&%& ggthgl%‘?rﬁerbg?

ove ass expos
|nteract|on with b2-integrin and/or TG

[094] In certain embodiments, the novel peptides of this invention may be administered to

effect results other than plaque stabilization. For example, synthetic peptides having the
motifs identified in Class 1 above (e.g., D-Xaa-(L/G)-W-containing peptides such as DDGW,
DGGW, and bELW) may be employed to impact MMP-9 activity in vivo. Thus, such
peptides may be employed to treat cancer and angiogenesis, for example. In certain
embodiments, synthetic peptides having the D-Xaa-(L/G)-W motif and used in vivo
treatments comprise at least 7 amino acid residues, more preferably between about 7 and 20

residues, and, in a specific embodiment, comprises between about 10 and 15 residues.
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b, as appropriate.[089] The conpounds of the invention
can be honopol ynerized to thenselves (i.e.,
wQ p@pdzde) n) or, heteropol ynmerized to one anot PET/US2006/024692
(i.e., (peptide 1-peptide 2). The conmpounds can al so
be cyclized through disulfide or other neans. The
[Q?éhp%bﬁwssee@nvearl%p@@dwmgm@g COIIATRING b pifRg Y pangount of TSP-

NGt amides and
13&9&1 %gg&agslsgﬁfge fg)réygl%g ﬁ@ﬁmﬁlx ?rrsFJdﬁlg tﬁég%ﬁ{f?}ag g&i?tth’ﬁhl @ lamides an

esded ﬂ@r@f vhieh prays @}we,u W@ntq mov@aﬁheoéb%'yﬁwé% ipjagge stabilizing
b&RER] §1§:|h| nﬁ)‘mﬁ@@rﬁn Web ! bekig Wﬁ%d fbgétﬂ& ﬁﬁﬁ ﬁﬁ%g@cﬁlly tolerable

sol 1 d phase peptide s esi's.
h@n%@al. qaié@itdsdﬂugtém é@ﬂ@@tS@émm§ of the pr esent
i nvention can be produced by expression of reconbinant
DNA constructs prepared in accordance with well-known

[096k habrse corampitiomnerp deiadminisjerediorApIIARIRT ietsringey use, such as with
d&ﬂé’éﬁ@ Bitnd18 il SHiMiEh1 UE%"IH AbmbRGAN R I AHES sfﬁ{lla@fétdﬁféﬂﬁe&?!:dtﬁé agents.
enpl oyi ng, for exanp various products avail
If gere q’i%gesﬁwyétf@rfbere%%q efficqoy twill rangeifiony about 1 pg to 300
bRk ﬁWer\Qua{lﬂeld ﬁ%%d’ Whig%%f RRONbsH By Qelﬁﬂe A%ﬁd’tl‘é@l&/' &dages
manual sup y the manufacturer.” It "Wl
withig al’ﬂels‘i/fa%?é P@bl?eaad@anwed ProaomstpE R HgoTRvEr ﬁmxgﬁnéqé Reriod of time,
udubly Sobedly 20 OIS, AGHISHIIRRS therhiohic Benerits Hév@ HERAbRirRE.
whi'ch are constructed in accordance with the present
di scl osure during the course of synthesizing the

[0 SENicalip T oalishstaRepBRtaies i@, SAEPR ll'lggx% s88ons or
are thus within the scope of the |nvent|on

SUSRRNFIGRSS SRt frrenbuiiable fprowbitiondn, jof grspasion laUWéi pnor to injection
m@ﬁ’ﬁl@@bé"ﬁ‘@ﬁa‘i’edoﬁ“hﬁﬁl‘@ drdh68 Maly @RRo BE bndlksified. %@E&h@%&ﬁent is often

treatment with portions thereof, or related
e il SYueERR e’é%Pl?q%‘g@C]il tr& phystqlegicals palsrebl %@\P@mpaﬁble with the

ac@%‘ RHopddleys. Shialdid difRsks bhe e)&%%ﬂtsdﬁ'@ of etdifld Wﬁ:ﬂts'a% 8&&rose,
adm nistered to stabilize plaque_on artery wal'l's

elyefind; ot fkenagd o éﬁfi%y@‘deqfnﬁlﬁéélﬂaa 3t sy %.°Pm298ﬁg>ns may

c@llta%ﬂ WlndrNarfduBBASE S Bhisstanddd| shcl RO Wil or emulsifying agents,
i.stinguished from nethods  of treating

tafikrdne T PP udering agpe Apd 5 liker t ai n enbodi ment's, the
novel peptides of this invention may be adni ni st er ed
to effect results other than plaque stabilizatjon. For
[Ogglan%{‘ee corgRnsitinRy pre qrapttigRally radpyindered darspierafly, by ijection, for

edalPIY blﬁ'i@ﬁ ﬁlbbtﬁ’car@b@s‘b}sor]mﬁeh@ﬂ(ﬁlsl@/eAdeonal formulations which are suitable

D Xaa- (L/ G contalnln peptldes such as DGGW
foar?&*ebm %ﬁfa%g etSBPHOﬁlﬁ%’Ef’ Imag] a%rw%ﬁ @, jip some
caéksy 6ral foRHatioRs For ﬁ@p&sit@% tiRItioR sl bRIRls QY@ kclpents B include, for

can an angl o nesi s, fOI‘ exanp le. In_certain
ERBlS |Pﬂléli’1‘g§‘enes W B O digustiiee §u‘11?aWPf§1t?fFf‘é may be formed from
mitfeAcdntailg ¢ ﬁBﬁdcfanB&eﬂﬂS@%eldlﬁngél of g) 3% €N OB Npréferably 1%-2%.
Oﬁi? @I@I lztgqrg trﬁgﬁg\%.t@h ng%lgh? gﬁ;lp %qﬂl e%%%{entg ?ass, forrerggrr?ple pharmaceutical

grades of mannitol, lactose, starch, magnesium stearate, sodium saccharin, cellulose,

magnesium carbonate, and the like. These compositions take the form of solutions,
suspensions, tablets, pills, capsules, sustained release formulations, or powders, and contain
10%-95% of active ingredient, preferably 25%-70%. These oral formulations include
formulations designed to protect the peptide until it can be absorbed.

[099] The peptide compounds may be formulated into the compositions as neutral or salt

forms. Pharmaceutically acceptable non-toxic salts include the acid addition salts (formed
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resi dues, and, in a specific enbodi nent, conprises
bet ween about 10 and 15 residues.[095] The present
WO pvebisen provi des conpositions contai ni ng anPCT/US2006/024692
effective amount of TSP- 1 and peptides of the present
i nvention, including the nontoxic addition salts,

Wi tieETee AREhoBF 69K Sank REH Qe fohddChitMRYrgardt 8 sustessY Bor bRimple,
provi de the above-recited plaque, stabiljzing benefits.
hgslieqhlogis pp BRePIQSIS el rPr SPLOT BRI ICH 3 é&etkcoez@gﬁ dfrtafies |andelic,
a8 lilkY. S8ltsGBined Wil tRY A& d@rbokyl St dlips 818 bOderv€d fréln inorganic bases

di luents, adjuvants and exci pients, [096] These .
SYCh Ah i FRBPIS, SOHHMpRORSSHIN R IR, Gelsivih O e fygroxides, and such
0M681i6 bhdRR b isbiSiBpylaihied) tASetW1hkling O2B5}1hiGind kAR S histikek, procaine,
clinjical use in humans in a nmanner simlar to other
aqd 8¢ Weuti c agents. In general, the dosage required

for therapeutic efficacy will range fromabout 1 ng to
300 ng/ kg, nore usually 10 ng to 30 ng/ kg of the host
“HBWy%gB¢5%W! Al ternatively, dosages within these

ranges can be adm ni stered by constant infusion over

n extended period of tinme, usually exceeding, 24
(8 B B o 81 e AFERRE 5B i 8 Tagive and ot
rd3Rived Dit 8datiBfsholidDE]apgariit G bheyskilfed G tHe QMRS vatiQRSendo&iments
@Le gred,as i njecta Fes, ei. t her q; qughd sol utjons or
a 5@ HShLioRS mayoPg dnape tovehes iveation edipdsed ot ({iis ghPlictiony without
dEJ4ERe f’fﬁiél@ m_lngaopd dlﬁw'pditt RIF ity int/@lﬁiomj bt isdpe {Bﬂ}ﬂ%@ing@lﬁ_?_ﬁ should,
repar.e e preparation nma so he enul sified. ,

tHiro b drisrmmed me i etpignperip bt SW%H cqibPERS Risonted in the
alfoV6 i diceiptich, Wi eliouly Bistelty 5¢ abeghitedl With reitRAc@bloetha el scope of
N AT RN T TR
ci%edl fon@he Parpble0se desGlibifLbd disClosihd®idldgil n@Bthnisms, therapeutics,

C inations thereof. In_addition, if desired, the . :
me SRS %ﬂscoﬁﬁ?tscg‘ﬁtt P bF{USTT MafseRign d‘F“ha‘E‘% iPgSgtymvention.
NStlhb%thiaféﬁﬂs t&hé&i@n@@gdﬂﬁ einia_ﬂ@isﬁibn hatthé&se fre)fgr&g:ﬁ@gle PBti6r art in relation

stahilizing, or. uf fering agents, and . the |ike.

q @’@s]we?ﬁ@sc ﬁ‘:ﬁ‘(‘?g‘ﬂhFTS’Hs PISS%(,(IUJ TRISE ety cagh rFF%’ff’&?eePréﬁemed
hérain 69 iheipdratyd bydyferdnpEiatifs @ftiretl Gor alpaippies., ei t her

subcut aneously or intravenously. Additiona

formul ati ons which are suitable for other nodes of

adm ni stration include suppositories, intranasa

aerosol s, and, in sone cases, oral fornulations. For

suppositories, traditional binders and excipients may

i ncl ude, for exanple, polyal kylene glycols or

triglycerides: such suppositories may be forned from

m xtures containing the active ingredient in the range

of 0.5%to 10% preferably 1% 2% Oral formnulations

i ncl ude such normally enpl oyed excipients as, for

exanpl e, pharmaceutical grades of mannitol, |actose,

starch, magnesium stearate, sodi um saccharin,

cel l ul ose, magnesi um carbonate, and the |ike. These

conpositions take the form of solutions, suspensions,

tablets, pills, capsules, sustained rel ease

formul ati ons, or powders, and contain
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10% 95% of active ingredient, preferably 25% 70%
These oral fornulations include fornul ati ons desi gned
WO eoopotsect the peptide until it can be absor bedr/up08)24692
The pepti de conpounds may be fornulated into the
conpositions as neutral or salt forns.
Phar maceutically acceptable non-toxic salts include
the acid addition salts (fornedwith the free am no
feB8FR8) and which are formed with inorganic acids such
as, for exanple, hydrochloric or phosphoric acids, or
such, organic acids as acetic, oxalic, tartaric,
Thasnies ditclosuisof eagh of thg Sllowmereferepgenisdneprrorpisdisreny Yygreference.
1CIEbRORY A HEFMHP fnofBNanBusH S an¥eR di 9D6.308 Bl 03k47 bases
such as, for exanple, sodium potassium ammonium
calcium or ferric hydroxides, and such organi c bases
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nclusion [0101] It is to be understood that the
above description is intended to be illustrative and
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am no acids. 2. The peptide of claim1l wherein the
papt i deA p&piigé Sinfpriging e sefuemBDNaa] -Had XiXaa3Kaad DR PEPA6-Xle7

aci as. et e bbbl Rep R SR v e AP and

5. The Xapticdeleaéd fdnihggloup BHiRIsBhd oL %aA8 nbs-cA%P ambho adide

epti de f cl ere ar
Se St i d én wding %gr'ﬁmil,y%@ H% %2%5@11 aa-/_}-\?ﬁnd g(aalﬁ?ée selected from
pept i dehdfrody @hsitihg oMRIEl fonXddr Aargs, ahd Ii')yc119 amiﬁb 6.01ds including

peptide, of _claim1l erein aal is Tr

pepti AP TrRy 3 ?{%X%@F ?cr?d% quihe groyp nﬁ%&%ff flgu% polar,
and Xadfgeé,andtfidh-cydllc anfin@aidsiiftudigEir SAdn(hd@in; DEaab &Ka43, and
am no agcjds c [i.Si t he sequence Lys-Arg- ., . .

Phe. Ly I35 SKERAAm AR, arquny OnSng B ap1cks pymia poids igolyding Asp
12. Thenpemi; laﬁiBXﬂafS xdlaa.o Jind Xag13nsd sslettad frofmh thdopaghading of

Lys- Arg- Phe- Lys- G n- Asp-. s . .
L el 5 By il Gy g G g oo
and/ or segifidn0¥fthe dcivncaliRthgyag M mhinohcitidie pepti de of
claim 12, the truncated peptide consisting of 8-14
arg. no At gheptids ofitleis. 1 vikkreid\thp @pitidd eor3BBR I $5-2Hgmimb adifs. 20
am no acids conprising the sequence Asp- Xaa-
QA3y- Tr FhSeeptidPo Dl dinsl- Wiiapeibthe peitidé PorsisErof | 5-Ah emimb acidaa
is any am no acid.15. A peptide consisting of 10-20
arfi. no didhe gsptlo nfelaisi Inghtrhie Xse2jisefage Asp- Asp-
Q@ y-Trp-Ser-Pro-Trp-Ser-d u-Trp. 16. A peptide
consi stThagewide 8f d@imalyivhereiaciad§isalsd. conpri si ng t he
sequence Asp-Xaa- G y/Leu-Trp or
Adp/ A UFhappptide of iy I, sberfinXaa¥ is Asp.
Asp- Asp/ Qu-dy/Leu-Trp, wherein Xaa is any am no

ach d. 1Fhe peptide pf ¢leim Ic whereintXangisdirp.9- 20 anmi no aci ds and
conprl sing the sequence Lys-Arg-

The peptide of claim 1, wherein Xaal2 is Trp.

9. The peptide of claim 1, wherein Xaal$ is Trp.
10. The peptide of claim 1, wherein Xaa2 is Arg, Xaa7 is Asp, and Xaa9 is Trp.

11. A peptide consisting of 15 to 25 amino acids comprising the sequence Lys-Arg-
Phe-Lys-Gln-Asp-Asp-Gly-Trp-Ser-Pro-Trp-Ser-Glu-Trp.

12. The peptide of claim 11 consisting of the sequence Lys-Arg-Phe-Lys-Gln-Asp-
Asp-Gly-Trp-Ser-Pro-Trp-Ser-Glu-Trp.

13. An amino- and/or carboxyl-truncated segment of the peptide of claim 12, the

truncated peptide consisting of 8-14 amino acid residues.

14. A peptide consisting of 10-20 amino acids comprising the sequence Asp-Xaa-

Gly-Trp-Ser- Pro/His-Trp-Ser-Glu/Pro-Trp, wherein Xaa is any amino acid.



Phe-Lys- G n- Asp/ d u- Xaa-d y/ Leu-Trp, wherein Xaa is

any am no acid. 18. A peptide consisting of 8-20 am no
wa@ceod®omad conprising the sequence Lys-Arg- PCT/US2006/024692

Phe- Lys- Asp/ 3 u- Xaa- d y/ Leu-Trp, wherein Xaa i s any

amno acid. 19. A peptide consisting of 10-20 am no

acjisds Q@?&iﬁ'ﬂé togistidpef $€Q0 anRe ad8doptising the sequence Asp-Asp-

Xaal - G)é(} %eu- T&p- ier - Xéa_ﬁz- TIr p- Ser - Xaa3-Trp, wherein

Xaal , YAEIP-SHFXEAP-BFPERP ani no acid. 20. The

peptide, of claim]19, rein al is Asp or G u, Xaaz2

PR o pensiie rsipaseg L0t dppmdspPigng e Kot Agees

consi st@ip.eaTrplét-A30/GrABO GREG IS ea-Anpsor Adprrspld18-Gly/Leu-Trp,

sequence Asp.Asp- dy-Trp-Ser-Pro-Trp-Ser-G u-Trp. 22.

The pep‘ﬁeﬁeérp%?algﬁv A s 1, 11, 14-19 or 21,

rein th eptide | ctive i.n stabil.i.zi

atHor ok PEEY FEsiEg 220 3o ppids it sosifg B sequgiee Lys-Are:

cl ai ms Phe-133-GlikAsplGluaXaady/] eo{Thy, wherein Xnads @iy amirfoeacid.

conservative am no acid substitutions. 24. A peptide

ha\si ng 2 bétidecmkisting df 8-28nmirefackls andremprisidg the $ehudide Dys-Arg-

21. 25.,,A.nucl entide uence encodi-ng. the peptide of

oy of RPENESTRMRE-GEAYENGE RRRCKAT G RRRAd's

veegt or . slng.a ' . nce en ng g

et i ac B b dHAEo6 Gl G SEpREE, BRSEILAL Ao

host ceXdal-€dy'peu-Sippr-Xaa2-ErpficeXeacfirpyebdrein Xodl, Xlaald, and Xaa3

26. 28. TQ1 o epti%e of any of clains 1, 11, 14-19 or

21, wher e & Ppepti de modul ates TGF-Bl and/ or MVP-9

achy vit el n: I 0 Al ct Th
oSt i acthsp oL REPIeh bRl A5 £ pPhESAT kLD pE i
t he pepfdade GQlowpPioses one or nore nodifications

sel ected. fromthe group consisting of non-natural

arilno atpeptide Bnsistingdf (1026 emine ecidd somprising thewequefiagrAsp-Asp-
di sul figel L aks e G RBOXY- or ami no-term nus

nodi fi g?i%?&%@ﬁ?‘%@%@gn ‘0 bi oconpati bl e nol ecul es

i il udi i h0Q: agd - ] -
N e R A S e R i S R
14- 19 c¥abiizingatheros¢leroticidagyept i de i s honopol yneri zed or
het eropol ynerized. 31. A fusion protein conprising the
peldt i delhstrertidy obanycf ghaimms 1111,14-19 on21) gorgprisingjong pryaere at

a Cterdghidistivédnil 184 fbaiSion®r a side chain thereof.

24, A peptide having 95% homology to any of claims 1, 11, 14-19 or 21.
25. A nucleotide sequence encoding the peptide of any of claims 1, 11, 14-19 or 21.

26. An expression vector comprising a nucleotide sequence encoding the peptide of
any of claims 1, 11, 14-19 or 21.

27. A host cell comprising the expression vector of claim 26.

28. The peptide of any of claims 1, 11, 14-19 or 21, wherein the peptide modulates
TGF-B1 and/or MMP-9 activity through protein-protein interaction.

29. The peptide of any of claims 1, 11, 14-19 or 21, wherein the peptide comprises
one or more modifications selected from the group consisting of non-natural
amino acids, D- or D,L-racemic mixture isomer form, disulfide linkage(s),
carboxy- or amino-terminus modifications, conjugation to biocompatible

molecules including fatty acids and PEG, and amino acid chemical substitution.



32. A pharmaceutically pure preparation conprising the
peptide of any of clains of any of clains 1, 11, 14-19
wOR002002538. A conposition conprising the peptiBeT/ob20a6924692
of clainms 1, 11, 14-19 or 21, wherein the conposition

Is prepared for admnistration to animals, or as a
phar m%@%&;ﬁﬂb of Ay matiataisani f, 04-196N INivaériattheqplide is
humans., 34. The, c osition of .claim 33, wherein the
conpos iPreppelymerizg g‘ﬁ?eﬁ%’alygﬁ%edliqui d. 35. The liquid

of claim, 34, wherein the_ liquid s suitable I ..

s AR PG e PAPHAE oS o B bl P g2t Joined

at her oseh ertetditus pnaGteemiaty] otleddedainnigeragcur r ence of

pl aque rupture events, the nethod conpri sing

adai ni A pharmhgett@aBynpadppdration conftstigttheopeptide of any of claims of

pharmaceut | cal for i conprising the peptide of

any of a5y 8 méﬁ’ lé%i‘g“%qai ms 1, 11, 14-19 or 21. 37.

T nmet hod of..cl ai m .36, .wher.eji n.the.c Siti or

P e aERRgHoR SrTReE e At 1 PR Lo R P hod

of cl aiwheddn thevb@nmisitiof 3@raparet (8 hmmistrationpd animale.cubs € al

formul ati on i | iqgui.d suitable. for .infusion or

i oot gy iiod oriidlite Br adei Grnellohien® 07 °F

anj,mal -has a_di sorder. aract.er,i zed at.le [ rty. .

ot he RS BndlR bt BlinCRoLARR e R linn S0Rp U Rep A iuia
hod @f. ,.cl.ai in the. . dj i S€

o hor sy Rerhafr DRGSR ol SRHE SATRY SR

i nfarcty [ . | ' 1.Q.

oot < o B0l RS- AE ARG fout blled AEUEM g Qhpuftpnce of

cl ai m 3quevhiptues eventh gheadethow comprisingjadnonistarizgrio e pnimal a

conpri - [ - - .
A mot hap a7t B P kBRI 8o e i Bk Crantf ot
deposi tcayms efrrdy phdzimadi Hgled? érdden and el astin
deposition within an intinmal |esion, the nethod
copr i Sibagpethgdiohélsitnei6 whereio thercompésition on peromprssiical formgation
phar rraqg?qig[l‘ﬁ@l formul ati on conprising the peptide of
any of clarnms 1, 11, 14-19 or 21. 43. The nethod of
Cla@i m RESE & [ol :d .
O e S, G o o oo BB e Bhmulaion
wher ei ris # heuiéyitplls far idvsiaror ihestigmceut i cal formul ati on
is aliquid suitable for infusion or injection.

39. The method of claim 36, wherein the animal has a disorder characterized at least

in part by the presence of atherosclerotic plaque.

40. The method of claim 36, wherein the disorder comprises one or more of the
following characteristics: myocardial infarction, stroke, and acute limb ischemia,

or a predisposition to such disorder.

41. The method of claim 36, wherein the administering to an animal comprises

administration by infusion or injection.

42, A method for decreasing inflammation and lipid deposition and increasing
collagen and elastin deposition within an intimal lesion, the method comprising
administering to an animal a composition or pharmaceutical formulation

comprising the peptide of any of claims 1, 11, 14-19 or 21.

43. The method of claim 42, wherein the composition or pharmaceutical formulation

is a liquid.



45. The nethod of claim42, wherein the aninmal has a
di sorder characterized at least in part by the
w@e@semses of inflamration, |ipid deposition, OPCT/US2006/024692
decreased col |l agen and el astin deposition within an
intimal |l esion. 46. The method of claim45, wherein
t hig, di SIHeql@thod @RFILINS42S whétein Gie cﬂihb&sﬂﬂfn offyedsdduidal formulation
i nfarct.iop, tro@ d.acute linb ischema, or a
pr edi sd%%[]il‘fl fiage ﬁ‘lﬂ(’,‘ﬁ USROS RN 47 The met hod of
to,.an. a
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;I'SF bl tlﬁpﬁ’tbythdﬁﬁ@ﬁlbélﬁhﬂaﬂmrﬁdw?ﬁ Q{pidrdetpm;ltii:m (&rd!eﬁha}swhddllagen
e ne mnistering to an aninmal a
con‘posiaf‘ESIﬁ&g’rrH% gt H’g"dtgl?ﬁnélmm %’F I ati on conpri si ng

15, 5Pl oF Ml Shalkietisol B sebipuesnd Bratore oh

CoNMposirhyoosrdial infrpaioneseele, agiccutt timinidchdnia, o ia predispositiondo such
50. The thod of claim48, wherein the conposition or
pharrmcésl?f “¢al formulation is a li qui d suitable for

[ fu5| j.ecti o net hod aim.48,. . .
erﬂher oi gﬁ} %Jéethé) o?gl aigt &, f Wgerel Ihe aﬁlmlrnL termlg?o an cmmaIH] ﬁ%ﬁlbl}fslflfgls]lon or
or i nj egjeéton, 52. The rret hod of cl aim 48, vvherei n the
animal has a disorder characterized at least in part

by48t he Amethed e agivaiiedliGl-Yhindr deetiting NIMMr9 iaet exvatabdall,

g/lc\:/lv:' 3alt | ng&ﬁ@&%ﬁhsﬁ% ?(Y}Qih aterl c%?'to fl{irﬁltapw&dpggltl?rhor

met hod phempeéusical goraniwtion singrising thf:cpelatrde ahanyaif claims of any of
corrp05| gdnﬁglqp p,_!’]fg’&?(feutl cal formulation conprising

t he any of "clainms of any of clains 1, 11,
14@19 the%%thoﬁ%f HiE4sTRAAOH ol fhk tfﬂn%?' Bhé{‘ﬂ%eﬁﬁf{h %oﬁﬁlgaﬁon
composition or pharmaceutical t atron is a [1qul

55. Thds atiqidd of claim 53, wherein the conposition or

pharmaceutical fornulation is a |iquid suitable for
i MOusi &hemethodjoéglgmmﬁ wherein the composition or pharmaceutical formulation

.-n"

is a liquid suitable for infusion or injection.

51. The method of claim 48, wherein the administering to an animal is by infusion or
injection.
52. The method of claim 48, wherein the animal has a disorder characterized at least

in part by the presence of deactivated TGF-B1 and/or activated MMM-9 in the

arterial wall.

53. A method for activating TGF-1 and/or deactivating MMM-9, the method
comprising administering to an animal a composition or pharmaceutical

formulation comprising the peptide of any of claims of any of claims 1, 11, 14-19

or 21,

54. The method of claim 53, wherein the composition or pharmaceutical formulation
is a liquid.

55. The method of claim 53, wherein the composition or pharmaceutical formulation

is a liquid suitable for infusion or injection.

56. The method of claim 53, wherein the administering to an animal is by infusion or

injection.



56. The nethod of claimb53, wherein the adm nistering

to an animal is by infusion or injection.57. The
worethnooksef cl ai m 53, wherein the ani mal has a BPCHORZNE6/024692

characterized at least in part by the presence of

cancer and/or angi ogenesis or a predisposition to such

disgor deFhe nthod Af eheitdi3g wherein fiRcuinal hasg disafdebthasotdtigad at least

MV 9 activyjt t he hod ¢ ri Sing contact.ing..an

At ) PEbO R BB TR S OIh HIETHBRIRS SE presisposition to such
f or mul atisogder.conpri sing the peptide of any of clains 1,
11, 14-19 or 21. 59. The nethod of claimb58, wherein

t I58. aniArakthbd for anodulstbrgdRGF-Rlhad ac MMM eadtivity, fheasthddn

part by the.presence of cancer and/ or. angi.ogenesi s or

b pr edigiBurPs SRGPTER enfth U o iiPogtor SRR

cl ai m S8rmuldtien eornprising tizeyeptide ofiaisy af cthirsol, d&r14-19 or 21.
characterized at least in part by the presence of

i PBl amiite inethod of hich 5 pbetin itterapinel haadlieakechacotcliaganleast
The methoH Bf T PRl Meoindlo e r R Sl lpen
one or dmworder.of myocardial infarction, stroke, and

acute linb ischema, or a predisposition to such

di6®or délthe method of claim 58, wherein the animal has a disorder characterized at least

in part by the presence of inflammation, lipid deposition, or decreased collagen

and elastin deposition within an intimal lesion.

61. The method of claim 60, wherein the disorder comprises one or more of
myocardial infarction, stroke, and acute limb ischemia, or a predisposition to such

disorder.



