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PEPTI DE AND USE THEREOF [ Techni cal Fi el d] The present invention

rel at es twoaotmeedespepti de. Specifically, the present i peenr20M/00gd4at es to
a novel peptide which is effective for fthe treatnent and/or prevention of
cartilage damage or arthritis. [Background Art] Cartilage tissue is
conposed of a matrix and chondrocytes. Anong these, collagen fibers
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WO 2012/ 002668PCT/ KR2011/ 004541 3 <7>Exerci se therapy within the range of
appl ying no heavy load to joints has an effect of strengthening the joint's
surroundiwg 20i2sme@st 0 retard further synptomati c aggravacrmR20buio4gmovi des
no fundamental regeneration of damaged 4issue and has difficulty of being
carried out due to pain when the condition of illness is severe. <8>For the
purpose of pronpting tissue regeneration of joints or relieving
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alteration leads to injury of cartilage tissue which serves to absorb impact,

thus increasing bone-to-bone friction to cause pain and inflammation.
Inflammation accelerates the formation of osteophytes around joints, which
restricts mobility of joints and causes more severe pain.

<5> Arthritis is a disease with a high pathogenic incidence among broad age
groups and damaged tissue does not readily undergo spontaneous regeneration
or restoration. Therefore, arthritis is responsible for long-term restriction
of social activity of patients and deterioration of a quality of a patient’ s
life.

<6> Currently available therapeutic measures are broadly divided into
conservative therapies such as exercise therapy including weight control,
dietetic therapy, injection therapy and pharmacotherapy; and surgical
therapies such as tissue regeneration using growth factors, implantation
using artificially cultured cells, and artificial joint replacement which is
applied when joints are severely damaged (Clouet J et al., Drug Discovery
Today (2009) 14:19/20, 913-925).



Ther. (1982) 62(6): 835-9.). <12>For the purpose of regeneration or
restoration of damaged cartilage tissue, use of a conposition containing
api geni n,wonoe/@east h factor or a portion thereof, suchpas/KiEb11/080433
(BMP7/0P-1) or TGFP1, has been conterrpz'gt ed (Clouet J et al., Drug

D scovery Today (2009) 14:19/20, 913-9 Shi S et al., Jr. Biol. Chem
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i nvol ving replacement of damaged joints with artificial joints is used.
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i nf | anmatd 0rinoigridi cantsubgi e tlh&ﬂﬁﬁl/srﬁU(theﬁé‘()farﬁsf lrfdta| fulliynt understood.
replacepent, or inplantation of artificially cultured chondrocytes.
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283 (11): 1469-147).

<11> For the relief of inflammation or pain, aspirin, acetaminophen, or
various nonsteroidal antiinflammatory drugs (NSAIDs) and steroidal drugs such
as cortisone have been used. However, these pharmacotherapies are not
fundamental therapies which are capable of achieving the restoration of
damaged tissue. In addition, long-term administration of such drugs has
reportedly adverse side effects such as gastrointestinal, tissueor bone
damage (Clouet J et al., Drug Discovery Today (2009) 14:19/20, 913-925; Glass
GG Dis. Mon. (2006) 343-362; Zhang W et al., Ann. Rheum. Dis. (2004) 63, 901-
907); Frampton JE et al., Drugs (2007) 67(16):2433-72; and McDonough AL. Phys



pharmaceutically acceptable salt thereof. <17>Further, the present

I nvention is intended to provide a conposition for the treatnent and/or
prevent i omoab12at2deeast one sel ected fromcartil age danageTamtoardoms4irt i S.
<18>Further, the present invention is iyntended to provide a conposition
which is therapeutically effective for cartilage damage or arthritis.

[ Techni cal Sol ution] <19>The present invention provides a peptide
represemad 0¥820r6Rl6d: (835-9<R0>X1- Leu- X2-Leu- X3 (1) <21>wherein X1
represents G u or Asp, X2 represents H's, Lys or Arg, X3 represents Asp or
Q1zr, with d korAshe penposei of regengnat iang opeirastares perctofy edamagedit carite lags d,
aspartigc. acid, |leucine, histidine, |lysine and ar.ginine; or @

phar nacﬁ‘lﬁsfl‘éal PSF e dhtoBPRSILIPR COREALRINE APISEHL. nOht Py8T P, fFLRL ATy &
pepti depdrPhbh | RHdEEofl;  Shéh LeY- HiGR, LeBMPAS PXBMIEORL D) Xbrr e'p(;}%g,nt Sas Upeel?
represents H's, and X3 represents Asp. WD 2012/ 002668PCT/ KR2011/ 004541 6
i s cl aseintenpl dsda(Glaset lhrdinal aciltug Bscovarst Jodiyaf 2009)( Basi% L0 R WBodihs) .
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classification have simlar properties. <24>Each of constituent amno acids
of the baptationdy larryn duite diréor nandf aepeatadd/iafudilonf eibh al grawthwhiactorar e

enconpassed in the constituent am no aci ds aof t.he peptjde .of the present
invem)i‘b(?‘fl.pose&] o? hi moiecu ar weight protein 1ntop arl)'thrltls patients, tqle

practical application of such a growth factor to patients requires further

investigation for a delivery method thereof.

<13> When the above-mentioned conservative therapies provide no therapeutic
effects or intense pain continues, a surgical therapy involving replacement
of damaged joints with artificial joints is used. However, an artificial
joint has a limited lifespan of about 10 years, so re-surgery is necessary
where appropriate. In this case, re-surgery has limitations due to difficulty
in removal of artificial joints stenosed to bone, a need for implantation of
larger artificial joints, and a need for more extensive peripheral bone
tissue. For these problems, the application of artificial joint replacement
to younger people should be made with more care.

<14> With the advancement of artificial cell culture techniques, it has
recently been reported methods including artificial culture of chondrocytes
from multipotent stem cells or autologous mesenchymal stem cells and
implantation of the cultured chondrocytes (Csaki C et al/., Ann Anat. (2008)
190(5): 395-412). Unfortunately, the chondrocyte implantation still has a
large number of problems to be solved, in terms of being not easy to obtain a
sufficient numberof autologous cells, in conjunction with technical and cost
problems associated with application thereof to numbers of patients, such as
adhesion of implanted cells, regeneration efficiency and safety.

<15> As we enter an aging society, the advanced age population suffering
from arthritis is steadily increasing. Further, the incidence of joint

diseases due to immoderate exercise, imbalanced nutrition, obesity or the



<25>Exanpl es of the pharmaceutically acceptable salt include hydrochl ori de,
sul fate, phosphate, |l actate, naleate, funmarate, oxal ate, nethanesul fonate,
and p-tolwenesulobeasat e. <26>Further, the present inventipomKR20ViI/@eSI1a USe
of the peptide of the present inventiomor a pharnmaceutically acceptable
salt thereof, for the treatnment and/or prevention of cartilage danage or
arthritis. <27>Therefore, the present invention provides a conposition,
contai nij@ the BESS | decrdasie BRERENYound¥eNtaigen Rbuss Phad NBegert | €4l Iréduce
acceptabl e salt thereof as an active ingredient, for the treatnent and/or
pr event t@iseatiendt eceresti Cohesss @ndcsed af r exnenaes |andgemm>rvagé1 fenaual ttir iof i the
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tissue ossification, and the arthritis is preferably a joint disease whi ch
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t he pep |de or rmaceutically acceptable salt thereof and Pl in the
conposi aitadioeal bgoint aremlagemerft,1: @0 tiapldhthyiomwi gt .ar¢3frcidlle cultured
corrp03|t|o of the present invention nay be a pharnmaceutical conposition
whi ch EOY)Rul ated with the addition of a pharmaceutical ly acceptabl e
carrier. D‘[%gﬁ;—%ﬁ‘ Eeptlde of the present invention can be prepared by
processes f / 002668PCT/ KR2011/ 004541 7

[Technical Problem}

<16> The present invention is intended to provide a novel peptide or a
pharmaceutically acceptable salt thereof.

<17> Further, the present invention is intended to provide a composition for
the treatment and/or prevention of at least one selected from cartilage
damage and arthritis.

<18> Further, the present invention 1s intended to provide a composition
which is therapeutically effective for cartilage damage or arthritis.
[Technical Solution]

<19> The present invention provides a peptide represented by formula (I):
0> X;-Leu-Xo-Leu-X3 (I)
21> wherein X; represents Glu or Asp, X, represents His, Lys or Arg, X

represents Asp or Glu, with Glu, Asp, Leu, His, Lys and Arg being
respectively glutamic acid, aspartic acid, leucine, histidine, lysine and
arginine; or a pharmaceutically acceptable salt thereof.

<22> The peptide is preferably a peptide (SEQ ID NO: 1; Glu-Leu-His-Leu-Asp)

wherein X; represents Glu, X; represents His, and X3 represents Asp.

<23> Amino acids are classified depending on the attribute of R group (a
variable group other than a carboxyl group, an amino group and a hydrogen
atom attached in common to amino acids). Glu or Asp is classified as an

acidic amino acid {Negatively Charged (Acidic) R Groups}, and His, Lys or Arg



commonly used in peptide synthesis. For exanple, the peptide can be
prepared by those processes described in Schroder and Lubke, The Pepti des,
Vol . 1, Awedemim2désess, New York, 1965, and the |ike, amrdTaarrobeoopssepared
by either solution-phase synthesis or | i d- phase synt hesis. <33>Exanpl es
of the methods for formation of the peptide bonds include azide nethod,
acid chloride nethod, symetrical anhydride nethod, m xed anhydride nethod,

car bodi |41 desEEtiRAdascar Baslid Bingko agtdidt {pes lrm@gd cmegéd/a@ﬁgl@)s tR3 rGrlzsﬁﬁ;hpd

car bodi i m dazol e net hod, oxidation-reduction nethod, and the net
enpl oyi the \wmdwaramln@a@;sldt hgs aB4>mrbup ewloghr y5 n@panelrye cbargsidi rag pH 7.0
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met hods known i'n the art. <35>Exanples of the protecting groups for a
car boxytlapsofixat ned lhraeeeﬂmeiar fpoopentgegr oups such as rret hyl, ethyl, benzyl,
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benzyI05¥ﬁp , Xycay r y

f1 uor enyl mét Eﬁ({ﬂo%y?% (gﬁ ISlai gﬁ @léﬁlcggg g%{é&ﬁéggéfﬁ\?‘agﬁn%gﬁgfu?t amino
car boxyaciglsooifp thacﬂ»anﬂiedswfnﬁhef |pca$erﬂnhuwhntdm azide and active ester (ester
wi_t h al cohol achl or ophenol 4- di nj rop engl

aP¥ohol , p- n.@a@%@ngf h%ﬁralﬁg;elélﬁamo@ﬁ@% E éawd;eﬁ%ﬁa Focnloride,

N- hydro |n hy ht hal de yd nz

<38>An §¥§ﬁg ﬂglﬁﬁgugttﬁﬁg g% J%?S%Féroﬂﬁﬁyétgn1gﬁﬁéﬁgépﬁg?gﬁéggggna?ﬁe
reacti oand - aﬂmmnedﬂdunaMﬂ a solvent such as chloroform dichl oronet hane,

et hyl acetate, N, N-dinethylformam de, dinet hg sul f oxi de pyri di.ne,
dPxane, t et FHRYRATOf GhanPreREnE 1nYABE i oPT O des A xiser @1t hhe epgpt idg osfrhihe

2t LIRSS S5, et BP0 sePBIGBre SOyl MRE b

pr ot ect t gt @EmUandfort beempimd@frrean\iaage damage or arthritis.

<27> Therefore, the present invention provides a composition, containing the
peptide of the present invention or a pharmaceutically acceptable salt
thereof as an active ingredient, for the treatment and/or prevention of at
least one selected from cartilage damage and arthritis.

<28> The "treatment and/or prevention" may be by at least one selected from
the regeneration of cartilage tissue, the inhibition of the expression of
cartilage tissue matrix degrading enzyme and the inhibition of cartilage
tissue ossification, and the arthritis is preferably a joint disease which is
accompanied by degeneration of cartilage and subchondral bone.

<29> Further, the present invention provides a composition containing the
peptide of the present invention or a pharmaceutically acceptable salt
thereof and a transforming growth factor beta 1 (TGFB1).

<30> The ratio of the peptide or a pharmaceutically acceptable salt thereof
and TGFB1 in the composition may be in a range of 1:20 to 40 by weight.

31> The composition of the present invention may be a pharmaceutical
composition which may be formulated with the addition of a pharmaceutically

acceptable carrier.

<32> The peptide of the present invention can be prepared by processes
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forming groups such as methyl, ethyl, benzyl, p-nitrobenzyl, t-butyl and
cyclohexyl.

<36> Examples of the protecting groups for an amino group include
benzyloxycarbonyl, t-butoxycarbonyl , 1sobornyloxycarbonyl , and/or 9-
f luorenylmethyloxycarbonyl .

<37> Examples of the activated forms of a carboxyl group include symmetrical
anhydride, azide and active ester (ester with alcohol, e.g.,

pentachlorophenol, 2,4-dinitrophenol, cyanomethyl alcohol, p-nitrophenol, N-

hydroxy-5-norbornene-2,3-dicarboximide, N-hydroxysuccinimide, N-
hydroxyphthalimide or 1-hydroxybenzotriazole).

<38> An example of the activated amino group is amide phosphate.

<39> The reaction is carried out in a solvent such as chloroform,

dichloromethane, ethyl acetate, N,N-dimethylformamide, dimethyl sulfoxide,
pyridine, dioxane, tetrahydrofuran, water, methanol or a mixture thereof.

<40> The reaction temperature may be in the range of approx. -30 to 50T
which is generally employed for the reaction.

<41> The reaction for removing the protecting group of the peptide may vary

depending on the kind of the protecting group, but it should be one which is
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i njecti t@gvariety of injectable hydrogels may be enpl oyed to enhance
therapeutic effects and increase the duration of drug efficacy. In

adéi tion, thdfpbartieceehctianl ¥saveiplabéd, ader peepdared pepttidenofidthd ipresént

i ngredi ents that can enhance the stability of active ingredients, such as
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appr opr redrgstaitilieat onowvh doduthehasmatogpaphgxanpl e, as di sclosed in
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<52>Further, the present invention provides a method for the treatment WO
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arthritys, | ' 1 i ing_the peptide of.th resent. i nvention or
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host microorganism with the fusion gene, expressing a desired peptide in the
form of a fusion protein in the host microorganism, and then cleaving and
separating the peptide of the present invention from the fusion protein using
a protease or compound.

<47> A dose of the peptide or a pharmaceutically acceptable salt thereof is
in the range of 150 pg/day to 1 mg/day, preferably 0.5 mg/day to 1 mg/day for
parenteral administration. For oral administration, the dose is 1.2 to 1.5
times larger than the parenteral dose.

<48> The peptide or composition of the present invention is administered

largely by parenteral routes, for example local injection (intra-articular



pharmaceutically acceptable salt thereof or the conposition of the present
I nvention shall apply to the use and the treatnent and/or prevention nethod
I N accor owoee1viokdsst he present invention as |ong as thereTIKR2001/004541
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accor daAcphagimapeuin cehbiodicaenitabdé care ipr esnant be nfagmul atred <58>Ries;lred dosage
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2012/ OOB%BQéI@WH&QGé%t%}ial to be used, and 1ts concentration, stability

and intended bioavailability; the disease, disorder or condition being
treated; the subject being treated, and its age, size and general condition;
and the composition's intended route of administration, for example, local,
intravenous, intramuscular, transdermal, oral, or nasal. Generally, examples
of the pharmaceutically acceptable carrier used for the administration of a
physiologically active material, other than the oral administration route,
may include D5W (5% glucose in water), an aqueous solution containing 5% by
volume or less of dextrose, and physiological saline. In the case of local
intralesional injection, a variety of injectable hydrogels may be employed to
enhance therapeutic effects and increase the duration of drug efficacy. In
addition, the pharmaceutically available carrier may contain additional
ingredients that can enhance the stability of active ingredients, such as
preservatives or antioxidants. The peptide or composition of the present
invention may be preferably formulated into a desired dosage form, depending
upon diseases to be treated and ingredients, using any appropriate method
known in the art, for example, as disclosed in "Remington's Pharmaceutical
Sciences," Mack Publishing Co., Easton, PA (latest edition).

<S51> The peptide of the present invention may be stored in a physiological
saline solution and may be freeze-dried in an ampoule after addition of
mannitol or sorbitol. The freeze~dried peptide may be dissolved in
physiological saline or the like for reconstitution prior to use.

<52> Further, the present invention provides a method for the treatment



enbodi ment of the present invention. <61>FIG 6 illustrates the results of
changes in the gene expression of MW13 in cultured cartilage tissue cells,
i n accor dmoee1miokdssan enbodi nent of the present inventi eoT/IGaMAIG417
illustrates the results of changes in tjge gene expression of type X
collagen in cultured cartilage tissue cells, in accordance with an

enbodi ment of the present invention. <63>FIG 8 illustrates a photograph
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in accordance with the present invention as long as there is no contradiction
therebetween.
[Advantageous Effects]

<55> The peptide of the present invention or a pharmaceutically acceptable
salt thereof is effective for the treatment and/or prevention of cartilage
damage or arthritis, and can exhibit effects on the regeneration of cartilage
tissue, the inhibition of the expression of cartilage tissue matrix degrading
enzyme and/or the inhibition of cartilage tissue ossification.
[Description of Drawings]

<56> FIG. 1 illustrates a photograph showing changes in damaged cartilage
tissue, in accordance with an embodiment of the present invention.

<57> FIG. 2 illustrates the results of cartilage tissue regeneration effects
observed with hematoxylin & eosin staining, in accordance with an embodiment
of the present invention.

<58> FIG. 3 illustrates the results of cartilage tissue regeneration effects
observed with collagen staining, in accordance with an embodiment of the
present invention.

<59> FIG. 4 illustrates the results of cartilage tissue regeneration effects
observed with hematoxylin & eosin staining, in accordance with an embodiment
of the present invention.

<60> FIG. 5 illustrates the results of changes in the gene expression of

type Il collagen in cultured cartilage tissue cells, in accordance with an
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coupl ed one by one fromthe Ctermnal,jjpy Fnoc SPPS

(9-fl uorenyl net hyl oxycarbonyl solid phase peptide synthesis) using an

aut omat ed pepti de synt hesizer (ASP48S, Peptron Inc.). WO
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<66> FIG. 11 illustrates the results of cartilage regeneration effects
confirmed with Masson's Trichrome staining in a degenerative arthritis model,
in accordance with an embodiment of the present invention.
[Mode for Invention]

<67> Now, the present invention will be described in more detail with
reference to the following examples. These examples are provided only for
illustrating the present invention and should not be construed as limiting

the scope and spirit of the present invention.

<68>

<69> Example 1. Preparation of peptide
<70> A peptide (Glu-Leu-His-Leu-Asp: SEQ ID NO: 1) having an amino acid

sequence of SEQ ID NO: 1 was prepared by Peptron Inc. (South Korea), at the
request of the present inventors. Specifically, amino acid units were coupled
one by one from the C-terminal, by Fmoc SPPS (9-fluorenylmethyloxycarbonyl

solid phase peptide synthesis) wusing an automated peptide synthesizer
(ASP48S, Peptron Inc.).



Exanpl e No. Amino acid sequence SEQ ID NO Exanple 2 GQu -Leu -H's -Leu -Gu
2 Exanple 3 GQu -Leu -Lvs -Leu -Asp 3 Exanple 4 3 u-Leu-Lys-Leu-Au 4

Exanpl e 5wOl2u12/doedss- Arg -Leu -Asp 5 Exanple 6 PCT/KR2011/004541
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<71> NH;-His(Trt)-2-chloro-Trityl Resin was used in which the first amino

acid of the C-terminal of the peptide was attached to a resin. All the amino
acids used in the peptide synthesis were those protected by Trityl (Trt), t-
butyloxycarbonyl (Boc), t-butyl (t-Bu), and the like, whereby the N-terminal
is protected by Fmoc, and residues are all removed in acid. As a coupling
reagent, 2-(1H-benzotriazol-1-y1)-1,1,3,3-tetramethyluronium
hexaf luorophosphate  (HBTU)/hydroxybenzotriazole  (HOBt)/N-methylmorpholine
(NMM) was used. (1) Protected amino acid (8 equivalents) and the coupling
reagent HBTU (8 equivalents)/HOBt (8 equivalents)/NMM (16 equivalents) were
dissolved in dimethylformamide (DMF) and added followed by reaction at room
temperature for 2 hours. (2) The removal of Fmoc was carried out by adding
20% piperidine in DMF, followed by reaction at room temperature for 5 minutes
twice. Reactions of (1) and (2) were repeated to prepare a basic peptide
backbone, and the peptide was separated from the resin using trifluoroacetic
acid (TFA)/1,2-ethanedithiol (EDT)/thioanisole/triisopropylsilane
(TIS)/H,0=90/2.5/2.5/2.5/2.5.The peptide was purified by reverse phase HPLC

using a Vydac Everest C18 column (250mm X 22mm, 10im), and then separated by
water-acetonitrile linear gradient (10 to 75% (v/v) of acetonitrile)
containing 0.1% (v/v) trifluoroacetic acid. A molecular weight of the
purified peptide was confirmed using an LC/MS (Agilent HP1100 series),
followed by freeze-drying.

<72>

<73> Examples 2 to 12: Preparation of peptides

<74> Peptides of Examples 2 to 12 were prepared in the same manner as in
Example 1, except that the amino acid sequences given in Table 1 below were
used in place of the amino acid sequence of Example 1.

<75> [Table 1]



G u-Leu-Arg-Leu-Au 6 Exanple 7 Asp -Leu -H's -Leu -Asp 7 Exanple 8 Aso
-Leu -His -Leu-Gu 8 Exanple 9 Asp -Leu -Lys -Leu -Asp 9 Exanple 10 Asp
-Leu - Lyswol:6ihrfehdss 10 Exanple 11 Asp -Leu -Arg -Leu - AspciAkRr2011/004541

<76>

<77>

<78>

<79>

13
Example No. Amino acid sequence SEQ ID NO
"Example 2 Glu-Leu-His-Leu—Glu 2
Example 3 Glu-Leu-Lys—Leu-Asp 3
Example 4 Glu-Leu-Lys-Leu—Glu 4
Example 5 Glu-Leu—Arg-Leu—Asp 5
Example 6 Glu-Leu-Arg-Leu—Glu 6
Example 7 Asp-Leu-His-Leu—Asp 7
Example 8 Asp-Leu-His-Leu-Glu 8
Example 9 Asp-Leu-Lys-Leu-Asp 9
Example 10 Asp-Leu-Lys-Leu—Glu 10
Example 11 Asp-Leu-Arg-Leu-Asp 11
Example 12 Asp-Leu-Arg-Leu-Glu 12

Example 13: Confirmation of cartilage regeneration effects using

damaged cartilage tissue explants

Articular chondrocyte explants were prepared from hoof joints of less
than 3-year old cows within one hour of being sacrificed at a regional
slaughterhouse (located in Ojeong-dong, Daejeon, South Korea). For this
purpose, a cartilage portion other than bone was uniformly cut off from the
joint and sliced into a size of about 3mm x 3mm using a surgical knife to
prepare cartilage tissue explants. Using a syringe (21G) whose tip was
truncated and ground, damaged regions were prepared by making vertical holes
to the surface uniformly at the center of the explant.

The perforated tissue explants were divided into 4 groups including a
control group. Individual groups were placed in Dulbecco's Modified Eagle
Medium/F12 (DMEM/F12, 1:1, Welgene) supplemented with ascorbate (50uxg/ml,
Sigma) and 10% fetal bovine serum (FBS, Invitrogen), and then treated with 25
uM of the peptide of Example 1, 2ng/ml of a transforming growth factor beta
1 (TGFB 1, Promokine), and a mixture of 25uM of the peptide of Example 1 and
2ng/ml of TGFB1, respectively. The individual groups were divided again into
two subgroups, followed by incubation for 1 or 6 weeks. For the 6-week-
incubated group,the damaged region was weekly examined under a microscope,
followed by taking a photograph. In addition, the l-week-incubated tissue
explant and the 6-week-incubated tissue explant were fixed, respectively, in
a 3.7% formaldehyde/phosphate buffered saline(3.7% formaldehyde/PBS). Then,

according to the experimental method of standard histochemistry, paraffin
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of st aneamg]diIHTGERAN stry, paraffin W) 2012/ 002668PCT/ KR2011/ 004541 14
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and the apean |ono e s in e tissue re exam ned

m cr oscth:fe ddﬁmge@omfpgmrsoanﬁtefrhei cwetkis0! agdoubevwalimbgerit Bekion Waer&@rRably
manner as_in_the group treated with the peptide of Exanple 1, except that

the peptedueeds afteinht eveekias thus femonstratiagoiab e upens ide eofhBuamnle 1
E!ﬁtretsilége fl%%ié‘]ezﬁge (%Ta't {)Iyséqaﬁ?ﬁpg%&{ar 8¢ n@frlgggﬁglggi%ﬁjén{sﬁdv#ﬁ 3
Exanpl ewHenotth&xpgamli @e 1ofTGxamdle 1 was treated in combination with TGFB1, cells
began to proliferate around the hole after 3 weeks, and the damaged region
was completely filled with the cells after 6 weeks (FIGs. 1P to T). As
compared to the treatment with the peptide of Example 1 alone, combined
treatment of TGFPB1 with the peptide of Example 1 resulted in regeneration of
the damaged region one week earlier, and cells previously appearing only
around the hole at Week 3 had completely filled the damaged region at Week 4.
<83> FIG. 2 illustrates the results of tissue regeneration effects observed
with hematoxylin & eosin staining after one-week culturing of cartilage
tissue explants treated with Example 1 or Example 1+TGFB31, and FIG. 3
illustrates the results of collagen staining. FIG. 4 illustrates the results
of tissue regeneration effects observed with hematoxylin & eosin staining
after 6-week culturing of cartilage tissue explants treated with Example 1 or
Example 1+TGFB1. The arrow in FIG. 2 and FIG. 3 represents the superficial
layer of the cartilage tissue explant. FIGs. 4C and 4F are each partially

enlarged views of the square parts of FIGs. 4B and 4E, wherein the arrow



<82>As shown in FIG 1, when Exanple 1 alone was treated, the danaged
regi on was gradually decreased after 2 weeks, cells began to adhere around
t he danmagwo 20egioosssaft er 4 weeks, and the damaged regi orcragenwoksdl vy
reduced after 6 weeks, thus denonstratijmg that the peptide of Exanple 1
exhibits the regeneration of the damaged region (FIGs. 1F to J). Further,
when the peptide of Exanple 1 was treated in conbination with TGFI 31, cells
began t pefresbntiscthé supeptindat Naybplst ahd @¥arBi MReKSissaBtedplandamaged regi on
was conpletely filled with the cells after 6 weeks (FIGs. 1P to T). As
cétpared to tAse shewntimedtGwi 2 hanch&Ipepdi deombindgsk dirphtmentabdnéhe qwpbi dedf

TGFP1 wi i f Ex | | i j
of the ATBLR A 1t At D eR bl B ShRee theh bt b Bl JetdEn i
around §lpRriptiglatl ayekh3ckirdsCoiptiat layt{ldgeediddiR dRPBARI hE€O¢dMParbd IREK

4. <83> FIG 2 illustrates the results of tissue regeneration effects
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FrG o THiensy afal TRERPBLiA ROt EbI g mebt deni oy ERABIe o 1116000, doedih he
resul tsjQfrehiSTnet REIGREHATE WY b Pl @IS aHd W th hematoxylin & eosin
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t he arrespliant$I(BIGHFMAvaR] dBpenerated to the original shape and t he damaged
region of the cartilage tissue_explant was conpletely filled with the
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carti| aginagkdrédienlagd. Paetiert hat ddemspemit dae pdptRissmie Exdmpiesl2, tyhizh

are variants having an am no acid sequence simlar to that of the peptide
of Exanfhi€hl argj vpeaithi haging |an asfihecasid <gusEReapswilar Conthatmeed otheof
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<87> Example 14: Confirmation of cartilage regeneration effects using

articular chondrocyte pellet

<88>

<89> Effects of peptide of Example 1 on expression of gene

<90> In order to ensure that cellular properties of articular chondrocytes
are maintained similarly to those of biological tissue, the cells were

pelleted and cultured.



<90>In order to ensure that cellular properties of articular chondrocytes
are maintained simlarly to those of biological tissue, the cells were
pel | et ed wodoulokessed. WO 2012/ 002668PCT/ KR2011/ 004541 pe6/x32bm@mniqn | age
ti ssue was prepared from hoof joints ofid ess than 3-year old cows within
one hour of being sacrificed at a regional slaughterhouse (located in
g eong-dong, Daej eon, South Korea). For this purpose, a cartilage portion

oiher than bangteecissi® Ros Q)r%yéﬂécpfﬂ‘odﬂho%@ %’m Gt §0bt %%@dtﬁa@l BSfear THEd
cartilage tissue was sliced into a hexahedron of about 1mm | ong at each

si de an€o¥f atkldhinn QIWEI\)NHIZ Qf\/‘ébgmge)Smpbi@demfedawmglmaina@@ughmmwse

in.a 5%

Roa o o gt St Dfedrie Gy e o oaotth: kAR HFisadhis RishSie Bupdididaee

sal i ne?v})@rrt%hh@ﬂhe@”@l@aﬂ’“bbﬁe %Nk&ﬂ-%mﬁ?ea Vﬁ&%‘?&’alc%hifé 398 toBiRdPedds Bbaced
in DVEM F12 su &errented with 5% FBS (fetal bovine serum) (Invitrogen),

Col | agehags ecapt { g25|ﬁg$$1de WR@cﬂe)cednmtIDNasbeXah(eﬁﬁrgg/aﬂ ,ab@ntgrim)l hom \ads each

|l d_t 5% 37C f 8 t
The t SSUE SR lbel ahy BYFIRCATe erd) 300 ieBkplaed Cridh JEdndist foecal
the cel Rechenr ef(ﬂQb&J@&tlﬁdr@é’ctci@Htfﬂ USBLARN lubafi* 4t f 97T 1o NY! fSuANAThe

washed tw ce with PBS. "The cells were suspended at a cell density of 2x106

cells/ %yga e t t % t

Si gma) , ”i’rd S tube (#;BP %e@lvﬁgh%r{e}” %fgs%gﬁge@qﬂﬁ&%%pﬁ lglof(rfugg %glﬁrel%)
The cel h@dWEhal parldeetwd hb PMEN/RIZI. f Tgat washed &QiXggd of i sbdenwayt @3adetdl in
cultured in a 5% CO2 incubataor at_ 371: for 2 days, .thereby preparing a cell

pel | et WHWRI1Z s suppiemented pd het59‘e/va§B§ra(*if§|téireb9Vt1§ea sexup| | (Ipy birogand,

sl oxi o BRSO Pae AR Roshep o TSk JARRORLER.rSislled 4 Yo oved
Pr onoki t@)reast nilnXtaU5‘E C0f iababdtot éﬁ@?t@pﬁdrdg 1&f 1Bx®wREe shcAnthadnghél i96ue
TGf 31, and 25pM of the peptide of Exanple 1, respecti vel y, followed by

cul tur ewésprcoﬁﬂ%tfé?& @ezéi'%)déd @YtEFYth%?’de%rh(ﬂaf‘%d a F’eéﬁp‘lk‘{éd’r ey @ells  were

serumfree nmedia for hour s he cel were cultured f

hours i eodected fhyeecembdi fugatippl eaterﬁOGBig\/\imm Inglinited af@Ffwadheda tmmt:uweth)f
25pM of the peptide of Exanple 1 and 2ng/nml of TGHf 31, ,or 25pM of the
pept i dePBf. Ehangelés lyercespepended|at. a<62PIR¥énsay of dxdledel i oflt he DMIMYBEIZd
pell et using TRI ZOL (I nvitrogen) and quantified by absorbance at 260nm
cDNA wasupp}an¢rdsdzertif A6 EBS26udy astortdae (S0uggmb, Sagdom hrd ahmdy/'t aived ofxthe
Reverse TlrI%nSw%{‘Ie ?sspe(ansegtleﬂtoprl%rmxcgrﬁc%l tubes. The cells were pelleted by

centrifugation at 500 xg for 10 minutes and cultured in a 5% CO, incubator at

37C for 2 days, thereby preparing a cell pellet which is solid. The pellet
was transferred to a 24-well plate and cultured for 5 days. Thereafter, the
pellet was treated with dimethyl! sulfoxide (DMSO), 2ng/ml of transforming
growth factor beta 1 (TGFB1, Promokine), a mixture of 25uM of the peptide
of Example 1 and 2ng/ml of TGFB1, and 25uM of the peptide of Example 1,
respectively, followed by culture for another 5 days. On Day 13, the cells
were cultured in serum—free media for 24 hours. On Day 14, the cells were
cultured for 24 hours in serum-free media supplemented with 2ng/ml of TGFB1,
a mixture of 25uM of the peptide of Example 1 and 2ng/ml of TGFB1, or 25uM
of the peptide of Example 1, respectively.

<92> RNA was isolated from the cultured pellet using TRIZOL (Invitrogen) and
quantified by absorbance at 260nm. cDNA was synthesized from 2.25ug of RNA,

using a random hexamer and 5x Reverse Transcriptase Master premix (Elpis



WO 2012/ 002668PCT/ KR2011/ 004541 17 Biotech, South Korea). Using 1111 of
synt hesi zed cDNA, anplification was carried out by pol ynerase chain

reacti on wBGR)2/dossBNVest i gat e expressi on | evel s of genescT/HIR0pg@Nesiit 0 be
investigated are as follows: a gene foryghondrocyte -characteristic type |
col l agen (COL2Al1l) as a gene for confirmng the regeneration of articular
cartilage tissue; a gene for matrix netallopeptidase 13 (MW13) which is
over - exBi@weRd Gourdangged) causidgaden i sFueyatkbdiged N¥ONA e rpi f Qtion  was
degradationof the matrix, as a gene for confirnng whether or not it is
capabl ecafrigdewpuht big paliieraseakchaiar t1daggeordatiife; tand n¥esfaigat ¢ oexprgseion
col | agen 10Al1) characteristic t.o hypert.rophic chondrocytes involved in
t he st:rl?‘feg% i© ng%?esar tT?lgugg?est i 05 e 1§§e§ﬂt lﬁéﬁédf?fﬁ _é'&nfme?"Wg Rh&EREr 1O
not it tRorly6EyREEh¥BHCEEr B9 cPERR, $FSEA 1hLerPIBOM2MAI 4O SERS RRAVGAGE R
PCR priners used for the anplification of individual genes and the size of
PCR pr ot sregenerad 16w | @ins ar&dariypecantidege agdissi@r oductgese zefor38 mabp)x

<95>For war rimer: 5 ;5 CAGAAA -3' (SEOQ I.D NO. 13 .
oeorovtietal 1BbenTEase. 13 CRPAE HARIRT Covr PN -ePr 430 11 Namaddy] carfilage
<98>MWP r Ct; Sl Zfr ) 9 [ L matri

S COCEE SR IC s iRl ‘%(QgE%ﬂ Elfeqmﬁg%%%{i%gg%g%r é"gti)lr’ﬁ’nears: 3. gene for
- CGTGT TeardGangCabedTer3' or( SBQ D NO cdpable16fl prevbRtifigpaddi tiohh hgeart i lage

(SEQ | DRRRBES 7308 03 SHEsTEr SEoTpr 1HBF - T COLRERACACREATEOAGEIRI Acher (886 |19

NO  18) hypertrophic chondrocytes involved in the ossification of articular tissue,
as a gene for confirming whether or not it is over—activated and progressed
to ossification.

<93> : Sequences of PCR primers used for the amplification of individual genes

and the size of PCR products are as follows.

<94> Type II collagen (product size: 381 bp)

<95> Forward primer: 5'-CAGGACCAAAGGGACAGAAA-3' (SEQ ID NO: 13)

<96> Reverse primer: 5'-GGTTGCCTTGAAATCCTTGA-3' (SEQ ID NO: 14)

<97>

<98> MMP13 (product size: 600 bp)

<99> Forward primer: 5'-ATGGACCCTCTGGTCTGTTG-3' (SEQ ID NO: 15)

<100> Reverse primer: 5'-CGTGTTTTGGAAATCCCAGT-3' (SEQ ID NO: 16)

<101>

<102> Type X collagen (product size: 454 bp)

<103> Forward primer: 5'-CAGTCAAGGGCCTTAATGGA-3' (SEQ ID NO: 17)

<104> Reverse primer: 5'-CCTGAAGCCTGATCCAGGTA-3' (SEQ ID NO: 18)

<105>

<106> Glyceraldehyde-3-phosphate dehydrogenase (GAPDH) (product size: 345 bp)
<107> Forward primer: 5'-ACCCAGAAGACTGTGGATGG-3' (SEQ ID NO: 19)

<108> Reverse primer: 5'-CCCAGCATCGAAGGTAGAAG-3' (SEQ ID NO: 20)

<109>

<110> Specifically, PCR was carried out under the following reaction

conditions. The PCR reaction employed 1ul of cDNA, 10ul of 2x Taq



<105> <106>G ycer al dehyde -3 -phosphat e dehydrogenase (GAPDH) (product
size: 345 bp) <107>Forward priner: 5 -ACCCAGAAGACTGIGGATGG 3" (SEQ I D NG
19) <108xRevigimM2deki mer: 5' - CCCAGCATCGAAGGTAGAAG 3'  ( ShRrhdahooddy <109>
<110>Specifically, PCR was carried out ]ngmer the follow ng reaction
conditions. The PCR react ion enployed i 1 of cDNA, 10 pl of 2x Tag WO
2012/ 002668PCT/ KR2011/ 004541 18 pol ynerase naster mx (Solgent), 0.5p 1 of
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Il collagen which is connected with the regeneration of cartilage tissue,
as conphllaégtrateshéhe oipsudts Fhewpig changesednt Eeatexpressapnt ole tyept X deoldagen

Exanpl e | TGRL 31 resul i eg.qpxn 27% i ease i the expression of type
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expression of matrix netallopeptidase 13 (MW13) which is involved in the
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2012/ 002&5RRENY K2 Qa DS #e kR1ative band intensity of Example samplescompared
to the control group, when the band intensity of the control group is taken
to be 100%.

<112> As shown in FIG. 5 to FIG. 7, the peptide of Example 1 resulted in a
95% increase in the expression of type Il collagen which is connected with
the regeneration of cartilage tissue, as compared to the control group.
Combined treatment of the peptide of Example 1 with TGFB1 resulted in a 27%
increase in the expression of type Il collagen, as compared to the TGFB1
alone-treated group (FIG. 5). In addition, the peptide of Example 1 resulted
in a 10% decrease in the expression of matrix metallopeptidase 13 (MMP13)
which is involved in the degradation of the matrix of cartilage tissue, as
compared to the control group. Combined treatment of the peptide of Example 1
with TGFB1 resulted in a 150% decrease in the expression of MMP13, as



conpared to the TGF131-treated group (FIG 6). The peptide of Exanple 1
resulted in a 69% decrease in the expression of type X collagen (COL10Al)
char act erwet2or2/doessBy per t r ophi ¢ chondrocyt es i nvol ved i npCixressi/dfosziat i on of
articular tissue due to over-activationghereof, as conpared to the control
group. Conbi ned treatnent of the peptide of Exanple 1 with TGF131 resulted
in a 78% decrease in the expression of COL10Al, as conpared to the TGH 31-
t r eat edcgupawed ( Ed Gthe') TGRB 13pfuaneit Beaid r@Jalt 8). | Thovagestddenstr akasp ltehat

t he peptide of Exanple 1 activates chondrocytes of articular tissue to

pr onot eredted nithes i % rdegapase rat the prnsessinn edndype uXi el legen i (Gd0ABKd

i nhi bit - SL O f . Qr t.rix degrading,enzy t hereby.
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the activation of chondrocyte, the peptide of Exanple 1 inhibits the

di f f er egxauat i combined tgptmant ophithecbeniddecoft Exanmliech with BeF Brlogessided i

ossificati f articular, tissue (osteqgp rmati on) and t heref S
on ef ot T9F Becrhbe ath nEpd nEESRRE B GHLIAGE MRgcatbrlEhld b P A
tissue. tfFdtegtgonp @EptiTes of Exanples 2 to 12 on expression of genes
Effects of peptides were evaluated in the same nanner as in Section

¢Epf ect s of gepni thesef resuitpl eitl was demunessited odhatgdhespeptadeepf Exaaple 1
pepti des of anples 2 to 12 were respective used i | ace.,of.th eptide
b " Exanfiia Vi TeS EBPBTTTL o Ts HERCUIAE, ELaseF Horaroes Py SRS adc PeTci
the pephitdgs PtofeidRP!@asti @i Qﬁttimﬁgéx%ﬂssi'rﬁ'i‘bptfs UOHRE dpreQdicndet 1
cartil age chondrocyte cells. <117> Table 21 WO

2012/ 0024668 PEAY IKR2 0dgradids £hzgoe, Shepthy REfeatti velye ppomstsingnthef régeeerhtion

coll age(r)]f(%magel\@agrti%aarmga%t} a(l)ge 1t015|szl)1(g.npﬁluertf11er, despite the fact that the
peptide of Example 1 promotes the activation of chondrocyte, the peptide of
Example 1 inhibits the differentiation into hypertrophic chondrocytes which
may be progressed to ossification of articular tissue (osteophyte formation)
and therefore has an effect of facilitating the regeneration of damaged

tissue into normal tissue.

<114>
<115> Effects of peptides of Examples 2 to 12 on expression of genes
<116> Effects of peptides were evaluated in the same manner as in Section

"Effects of peptide of Example 1 on expression of genes", except that
peptides of Examples 2 to 12 were respectively used in place of the peptide
of Example 1. Table 2 below shows the experimental results for effects of the
peptides of Examples 1 to 12 on the expression of type II collagen in
cartilage chondrocyte cells.

<117> [Table 2]



155 12 Exanple 2 163 19 Exanple 3 161 29 Exanple 4 124 12 Exanple 5 149
27 Exanple 6 158 38

WO 2012/002668 PCT/KR2011/004541
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<118>
<120> Sample Relative expression of Type II collagen (%)
(Mean + SD)
None 100 £ 10
Example 1 155 + 12
Example 2 163 + 19
Example 3 161 £ 29
Example 4 124 + 12
Example 5 149 + 27
Example 6 158 + 38
Example 7 190 + 38
Example 8 115 + 42
Example 9 147 + 41
Example 10 166 + 26
Example 11 157 + 34
Example 12 159 + 28
<121> Table 2 shows the comparison results of changes in the expression of
type II collagen in cartilage tissue culture cells, between the peptides of
Examples 2 to 12 which are variants having an amino acid sequence similar to
that of the peptide of Example 1. For reference, the results are also
provided for no treatment. Numerical values in Table 2 are given as
meanstandard deviation and the number of samples is 3 for each group. Data
were calculated using a statistical program PASW Statistics (ver. 17.0, SPSS
Inc.). Meantstandard deviation was given at a level of p < 0.05 by using
one-way analysis of variance, and significance between mean values of
experimental groups was tested by least significant difference (LSD). Similar
to Example 1, Examples 2 to 12 also exhibited a significant increase in the
expression of type II collagen, as compared to the non-treated group. As a
consequence, it was demonstrated that the peptides of Examples 2 to 12, which
are amino acid sequence variants of Example 1, also exhibit effects similar
to that of the peptide of Example 1 on the expression of type Il collagen
which is major extracellular matrix (ECM) component of cartilage (Table 2).
Accordingly, it can be seen that all the peptides of Examples 1 to 12 exhibit
cartilage regeneration effects.
<1225

<123> Example 15: Cartilage regeneration effects of peptide compounds in




Exanple 7 190 38 Exanple 8 115 42 Exanple 9 147 41 Exanple 10 166 26
Exanpl e 11 157 34 Exanple 12 159

<124>

<125>

WO 2012/002668 PCT/KR2011/004541
21

degenerative arthritis model

As experimental animals, 18 to 22-week-old male New Zealand white
rabbits (n=10), weighing 3 to 3.5 kg, were purchased from Orient Bio Inc.
(South Korea). The animal experiments were performed in accordance with
guidelines of the Institute of Laboratory Animal Resources (ILAR) under
approval of Institutional Animal Care and Use Committee of Samsung Biomedical
Research Institute (SBRI, Seoul, South Korea). Degeneration of articular
cartilage was induced by surgically dissecting the patellar anterior cruciate
ligament of rabbits and breeding the animals in a cage for 4 weeks. The
animals were divided into a control group and an experimental group.

The rabbits were put under general anesthesia by intramuscularly
injecting 2.5 mg/kg of xylazine (Rompun, Bayer) and 8 mg/kg of
Tiletamine/Zolazepam (Zoletil, Virbac). Then, the patellar joints of right
hind legs of animals were shaved and disinfected. Patellar skins and joint
capsules were excised and patellae were displaced to expose anterior cruciate
ligaments. Thereafter, the ligament was excised using a razor blade (No. 11)
and the joint capsule and skin were sutured. After the surgical operation was
completed, the rabbits were raised in a cage for 4 weeks while allowing for
routine motion. The animals were housed under the following conditions:
temperature of 20 to 25C humidity of 10% to 50%, and Light/Dark (L/D) cycle:
(light from 08:00 a.m. to 20:00 p.m.). All animals were fed once a day. At
Week 4 after the surgical operation, the rabbits were divided into two
groups, followed by intra-articular cavity injection. The control group was
given an injection of a vehicle (5% lactose/physiological saline). For the
experimental group, 200p1 of 52.5uM peptide solution was injected to the
group to which 30uM of the peptide of Example 1 was administered, and 200yp 1
of 157.5 uM peptide solution was injected to the group to which 90 uM of the
peptide of Example 1 was administered. The above-mentioned peptide was
prepared in a solvent of 5% lactose/physiological saline prior to use. An
injection was given once a week for 4 weeks. 1 and 5 weeks after the final
injection (Week 8 and 12 after the first operation), the experimental animals

were euthanized by vascular injection of 1 to 2 mM/kg of KCl under deep



28 <121>Table 2 shows the conparison results of changes in the expression
of type Il collagen in cartilage tissue culture cells, between the peptides
of Exanplwe 281202668 whi ch are variants havi ng an am no acCIrKkrReguelse
simlar to that of the peptide of Exanpp %31“ For reference, the results are
al so provided for no treatnent. Nunerical values in Table 2 are given as
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were cahfédtdbsth using a statistical program PASWStatistics (ver. 17.0,
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tissue was damaged and removed, and had a decreased gloss. On the other hand,
the articular cartilage tissue of the experimental group (group to which the
peptide of Example 1 was administered; 30uM, 90uM) exhibited a smooth

surface and gloss close to the normal state, which results from the



<126>The proxi mal portion (fenoral region) of the patellar articular bone
was excised. For the conparison with normal tissue, left normal articular
regi on wasoabemoaskdi ti onal | y exci sed, followed by nakedpeyaareanioaision and
phot ographi ng. The excised articular remons were fixed in 10%formalin,
decalcified by using a decalcifier solution (CalciC ear Rapid, National
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synthesis of fibrocartilage (mainly collagen type |I) which issusceptible to
damage due to weakeni ng of physical properties as a result of the adaptive

process to degenerative changes. <131>lncreased synthesis of fibrocollagen
observed fromthe collagen WD 2012/ 002668PCT/ KR2011/ 004541



24 staining results of the control group (lactose-adm nistered group)
corresponds to the results of an increase in fibrochondrocytes on the

super fi ciwb 20my@er668Whi ch was observed in the damaged regicexkrebitdoessgont r ol
group upon carrying out H&E staining, tdys denonstrating that normal tissue
regeneration is not induced in the adaptive process to degenerative
changes, but the peptide of Exanple 1 induces regeneration of normal tissue
in the exdeingenredulgsoupf <iB2>Asortrbesuktoup t (vmt@b%#a&ﬁml@t@@& hagtrotlb)e
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represented by for gbg iL36>X1 Leu- X2- Leu X3 é <137>wherein X1

r epr eseht&ENef 4t 158 ge Jréplagge hissug SImilgE tg nopRdl ¥ESSUSHr esents Asp or

Gu, wtfg PAptHE i Lys and Arg being respectl vely glutam c acid,
aspartic aC| gtr@guc?dﬁleea ﬂ|1511§?%I| ne, lysine and arginine; or a

phiar maceut i cdlbey poesept abinwestddn t heovadés [40 peptide <dB8aThphjyraptewteically
accordi Ea]gcetptabieaI sngll:% tml{rg:?re}n zi(lc(gn?p%rs?tsleoqlt Scocr?tgml)rgzg the same peptide or a
pharmaceutically acceptable salt thereof as an active ingredient, and a
composition containing the same peptide or a pharmaceutically acceptable salt
thereof and TGFB1, for the treatment and/or prevention of at least one
selected from cartilage damage and arthritis. The above-mentioned peptide or
a pharmaceutically acceptable salt thereof is effective for the treatment
and/or prevention of cartilage damage and/or arthritis and is capable of
exhibiting effects on the regeneration of cartilage tissue, the inhibition of
the expression of cartilage tissue matrix degrading enzyme and/or the
inhibition of cartilage tissue ossification, and are therefore industrially

applicable.



represents His, and Xa represents Asp. [Caim 3] <139>A conposition for the
treatnent or prevention of at |east one selected fromcartil age damage and
arthriti swocompme&sng the peptide of claiml or 2 or a poaxroaviisal |y
acceptabl e salt thereof as an active i edient. [Claim4] <140>The
conposition according to claim3, wherein the treatnent or prevention is by
at | east one selected fromthe regeneration of cartilage tissue, the

i nhi bi ti[gLAOMSY he expression of cartilage tissue matrix degradi ng enzyne
and the inhibition of cartilage tissue ossification. [Caim5] <141>The
conposi tk@daimcdor di ng to claim3, wherein the arthritis is a joint disease

lch is acc ani.ed by degeneration of tilage and subchondral bone.
%‘%ﬁi m 6] <1%2n5%tel% ohp3§P t(?ﬁ &c@f'&lﬁlﬁg??g claim 3, wherein the
c@gposi tion i)Q_Lebuij@.Lg@q%uM)cal conposition. [Claim7] <143>A conposition
conprising the peptide of claiml or 2 or a pharnmaceutically acceptable

saht thereof \gpded ty,aPshUBhiY @RPW" ALBCt R RBFaseht§THd3Wys or Arg, Xs
represents Asp or Glu, with Glu, Asp, Leu, His, Lys and Arg being
respectively glutamic acid, aspartic acid, leucine, histidine, lysine and
arginine; or a pharmaceutically acceptable salt thereof.
[Claim 2]

<138> The peptide according to claim 1, wherein X; represents Glu, X
represents His, and X; represents Asp.

[Claim 3]

<139> A composition for the treatment or prevention of at least one selected
from cartilage damage and arthritis, comprising the peptide of claim 1 or 2
or a pharmaceutically acceptable salt thereof as an active ingredient.
[Claim 4]

<140> The composition according to claim 3, wherein the treatment or
prevention is by at least one selected from the regeneration of cartilage
tissue, the inhibition of the expression of cartilage tissue matrix degrading
enzyme and the inhibition of cartilage tissue ossification.
[Claim 5]

<141> The composition according to claim 3, wherein the arthritis is a joint
disease which is accompanied by degeneration of cartilage and subchondral
bone.
[Claim 6]

<142> The composition according to claim 3, wherein the composition is a
pharmaceutical composition.
[Claim 7]

<143> A composition comprising the peptide of claim 1 or 2 or a
pharmaceutically acceptable salt thereof and a transforming growth factor
beta 1 (TGFB1).



