1 [DESCRIPTION] [Invention Title] NOVEL PEPTI DE AND USE THEREOF [ Technica
Fiel d] <1>The present invention relates to a novel peptide which is

ef fecti vewbaniitmeesi ng and/ or preventing degenerative diPST/KR2989HeR);
treating body organ fibrosis, treating,cancer, treating glonerul oscl erosis,
or the like. [Background Art] <2>Degenérat|ve di sc di sease(DDD), a cause of
chronic | ower back pain, is a pathological condition which is acconpanied
by | ower back pain resulting fromcracking and cl eavage of a disc due to

di sc degeneration or disc height reduction in response to dehydration of

t he .di sc (gﬁgé%ﬁ#hﬁfly in nucl eus pul posus) with aging. Degenerated disc is
characteri y i ncreased abnornmal nerve and angi ogenesi s, and changes in
t he nunber[lanehtfiundtitbel of cells (cluster formation, necrosis, apoptosis,
etc.). One of | ec I i stics of degenerated disc is a decrease
of aggrecan. Tﬁ@wﬁ,é§38Pf§8@%§Eeﬁﬁ ich plays a crucial role on the disc's
| oad- bear i p@chiiegVlIfisidn a drop of disc osnotic pressure, thus being
capabl e of no .longer retaining water, which consequent|y accelerates the
exi sttng di sc dbgeoneseati Uﬁeilfn@hufcﬂlﬁbesth‘éaem‘@tl mtadmwhwé f$ i breiisve 480 has
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i ncludi ng these dﬁgﬁﬂg&ative di sc di seases, there are nedicaltherapies

i ncl udi ng S195kgeyr ercise rehabilitation therapies, and the like.
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t hese surgi cal net hods have various di sadvant ages such as belng relatively

expensi veldngtel sdoppatdari al nadrekisel @aeRtPSENd |&ife) sur@iecalofcompl §aden ons
arising fElPa’f“a@%:@?th §P"de é(r?e'mde%e ﬁg@dgugb@écrfe'a@ ¥F ﬁé%g@éry frﬁqu)%thfY

requires perrodic redo surgery eneration of adjacent discs.
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di sc di seases. To cope with such situations, as an alternative approach to
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of facet joint and ligamentum flavum.

<3> As currently available therapies for pathological chronic lower back
pain including these degenerative disc diseases, there are medicaltherapies
including analgesic, exercise rehabilitation therapies, and the like.
Unfortunately, these therapeutic approaches suffer from a frequent relapse of
the disease, a need for a long period of time and great efforts to treat the
concerned disease, and also risk of possible complications due to prolonged
medication.

<4> When there is no favorable outcome of the illness even after treatment

with such long-term conservative therapy, the patient will inevitably receive



<5>In recent years, there have been tried several biological therapies for
treating disc degeneration, e.g., a nethod which up-regul ates the
product i onoabiivarprst ant matri x proteins (for exanple, aggramenjo/ooesoret hod
whi ch down-regul ates the catabolisn1inggced by pro-inflamrmatory cytokines
(for exanple, interleukin-1 (IL-1), tufror necrosis factor-al pha (TNF- a ))
(Ahn, SH et al., Spine 27:911-917,. 2002; Burke JG et al., Spine

28:2685- 2693, 2003; Kang JD et al., Spine 21:271-277, 1996; Wiler C et
al ., Spine 30:44-53, 2005; lgarashi T et al., Spine 25:2975-2980, 2000;

O marker K et al., Spine 232538-2544, 1998: Le itre CL al_, thrjtis
Res Ther S/‘?rlﬁ?%%m%f g%osR%p‘éeﬁ‘&“ QU nSERTE! a‘ir.e%/?%‘it%e‘%?J‘:%§5469%ﬁ%’,09%05).
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the country. The potpul,ar method attracting a great deal of interest .is
direct inpisbOPRsh 8571 ta IBBHEIGr S Hher hRUSEF (CBAME Shbt pRBGLRECT85EBL i AeVIBRP)

into a di 56 ;@ft ag%@é ams%}gm.ofﬂo&a@;ap%@ecs% Reall NinREARE HadE 65 ibSs
(Masuda K et éf., pi ne 31: 742- 745, 2006; lmai Y et al., Spine 32:
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i nvasion and netastasis, an he 1 nhibition of TG--betal signaling may be a
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[ Techni cal Praobl en <9>+he_present invention is intended to provide a novel
pepti de, wideotratsorc apslel inohi png rMdsgerayatioscok éherepatiitesl fwhi | e mi ni ni zi ng

degeperati on of (gl $¢uhL Bl nStOTEUN DRk SLNSaPBRY:cPYRIIPR or
treating disc degeneration, e.g., a method which up-regulates the production
of important matrix proteins (for example, aggrecan), a method which down-
regulates the catabolism induced by pro-inflammatory cytokines (for example,
interleukin-1 (IL-1), tumor necrosis factor-alpha (TNF-a)) (Ahn, SH et al.,
Spine 27:911-917, 2002; Burke JG et al., Spine 28:2685-2693, 2003; Kang JD et
al., Spine 21:271-277, 1996 Weiler C et al., Spine 30:44-53, 2005; Igarashi
T et al., Spine 25:2975-2980, 2000; Olmarker K et al., Spine 23:2538-2544,
1998; Le Maitre CL et al., Arthritis Res Ther 7:R732R745, 2005, and Seguin CA

et al., Spine 30:1940-1948, 2005).
<6> These biological therapeutic methods have been performed largely
outside the cbuntry. The popular method attracting a great deal of interest
is direct injection of a bone growth factor (Bone morphogenic protein, BMP)
into a disc or transplantation of therapeutic gene-injected disc cells
(Masuda K et al., Spine 31:742-745, 2006; Imai Y et al., Spine 32: 1197-1205,
2007; Zhang Y et al., Spine 33:831-838, 2008). However, this method is merely



conposition for treating body organ fibrosis, cancer, or

gl onerul oscl erosis. [Technical Solution] <11>The present invention provides
a pepti dewoanpriigizag an am no aci d sequence (LQVVYLH) ofCcSER20iD/0H®071 or a
variant, or pharmaceutically accept ablg salt thereof. <12>In the amno acid
sequence of SEQIDNO 1, L, Q V, Y, dnd H represent |eucine (Leu),
glutamne (Gn), valine (Val), tyrosine (Tyr), and histidine (H s),
respectively. <13>Each of constituent am no acids of the peptide may in the
L-form D form and/or DL-form all of which are encorrpassed in the
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struct ur ergdenthe i peptvhileh dbed met psresadet rehiednbi arembealpaf tpihl yn glat sened, by
spont aneous_varj.ation or artifjcial variation while not. causin ng .ch?nge
of the mari @ tdioft GVerEb¥ Bxahipl &Y | FAheFPSBE oife ARREAVET PloRé BFUNMHeS

am no aC|g§mq§thqh@o§5hng Q%K%$§ﬁgg1ne tyrosine and histidine in the

am no aci d sequence of are substituted with other anlno aci ds.
Pref€rred i s oMeamhelasi nltsubst knawni otfet of [GEthetahi ségnailing aspaiagilpied in

tyrosi ne t h _phen | ani n r ophan / I n ysi or
argi ni ne gqrbéo?lnst rgé?}% glsi’neapgleoggrggﬁ% a@llﬁ] rsgé&lﬂeﬁé‘éﬁogﬁs‘%g ‘Iﬁlﬁ%gﬁls ahé

G ut am netigndinasipiai agi ofe TEEHenglt eidnaeigr alap 0¢ anifeasibbd deeasore aionimake
term nal am de grou Tyr osi ne, hgﬁngl al ani ne and trz(g_t ophan bf:l gé; to the
group of hFHBANC 8hi n¥dNci A8aBont RrRsivy aFdIesfi c & FaPmeLY 59§t he,

lysine an@Pr%HQioﬂlnﬂ‘GJbeLa(Bnﬁw%Qt Rhe1pgr-oleg1 of2pbAsi ¢ ani no acids contai ni ng
very pol ar side chain, which render them highly hydrophilic. It is regarded

t hat<sami no aci de ihist b, sah@egmwp naed efor hehes dlfree lopmesit npf ar by delledesical
cho et e gL, 010 B P TSR O IR R g,
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X2 is Y, F, or %ISH K, _ or R L is Leucj leGlutamne
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[Disclosure] .
[Technical Problem]
<0> The present invention is intended to provide a novel peptide, which is
capable of promoting disc regeneration while minimizing degeneration of the
disc itself.
<10> Further, the present invention is intended to provide an effective
composition for treating body organ fibrosis, cancer, or glomerulosclerosis.
[Technical Solution]
<ll> The present invention provides a peptide comprising an amino acid
sequence (LQVVYLH) of SEQ ID NO: 1 or a variant, or pharmaceutically
acceptable salt thereof. |
<12> In the amino acid sequence of SEQ ID NO: 1, L, Q, V, Y, and H represent
leucine (Leu), glutamine (Gln), valine (Val), tyrosine (Tyr), and histidine
(His), respectively.
<13> Each of constituent amino acids of the peptide may in the L-form, D-
form, and/or DL-form, all of which are encompassed in the constituent amino

acids of the peptide of the present invention.



<18>Exanpl es ofthe pharmaceutically acceptable salt may include
hydrochl ori de, sulfate, phosphate,lactate, maleate, funmarate, oxal ate,

met hanesuwbanatm|912p-t ol uenesul fonate, and the |ike. <19PEwndRze10/00090¢
present invention provides a nedicinal ,use of a peptide or a variant, or
pharmaceutically acceptable salt there%f of the present invention. The
medi ci nal use includes therapeutic and/or preventiveuse for degenerative

di sc di seases, therapeutic use for body organ fibrosis, therapeutic use for
cancer, and therapeutic use for glonerulosclerosis The treat nment of body

fib l
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the nucl eB'e;l %‘gq regulate trfa o%éf t%uﬁ”ho afn%ﬁ é%%‘f: nqbgg;lrré@%t; t@f’%gfegéﬁa%s.
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pharnaceutlcally accep bIe al thereo of the se entiaon. <23>
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acceptabl e salt thereof of the present invention. <24>Further, the present

i nvent i onbincbeigel charantpokitd for(sier, tshenti Alepr&an dwdr ogesnpndénth §aBaGIERL | de
or a varlgp Egﬁﬁgpqrgﬁggrﬁgcally acceptabl e salt thereof of the present

i nvention. urt present invention provides a conposition for
treati ng gl onel espdideasi she eanipni shageod phavdetior general ifantular (1)
phagggceutlcalL%ﬁgﬁﬁﬁgigalglfajt t hereof of the present invention.

<17> wherein X; is Q or N; X; is Y, F, or W; X3 is H, K, or R; L is Leucine Q

1s Glutamine N is Asparagine V is Valine Y is Tyrosine F is Phenylalanine W
is Tryptophan H is Histidine K is Lysine and R is Arginine.

<18> Examples of the pharmaceutically acceptable salt may include
hydrochloride, sulfate, phosphate, lactate, maleate, fumarate, oxalate,
methanesulfonate, p-toluenesulfonate, and the like.

<19> Further, the present invention provides a medicinal use of a peptide or
a variant, or pharmaceutically acceptable salt thereof of the present
invention. The medicinal use includes therapeutic and/or preventiveuse for
degenerative disc diseases, therapeutic use for body organ fibrosis,
therapeutic use for cancer, and therapeutic use for glomerulosclerosis. The

treatment of body organ fibrosis, cancer, or glomerulosclerosis is by the



<26>The peptide of the present invention can be prepared by processes
comonly used in peptide synthesis. For exanple, the peptide can be

pr epar ed W9 2bhioae12pr ocesses descri bed in Schroder and Lebk&R20tveoB@pt i des,
Vol. 1, WD 2011/019123PCT/ KR2010/ 000907 6 Academ c Press, New York, 1965,
and the |like, and can be prepared by efther sol ution-phase synthesis or
sol i d- phase synthesis. <27>Exanples of the nethods for formation' of the
pepti de bonds include azide nmethod, acid chloride nethod, synmetrical
anhydri de nethod, mxed anhydride nmethod, carbodiim de nethod,

car bodi i m gy Aidh st S KT PELLYAE G0 EaLEn TRNON carhprly m dazol o

nmet hod, oxi i‘on-reduction he ne odwar d
reagent K. | n T6E-Byntshdsiosn ohs peptmglel,y tﬂsﬂelcmplmecmkatq/ daam hdafor eed by
enpl oyi ng, a cystlne derlvatlve .or Xa¥$nvert|n a. cystel qﬂlety of the

pepti de cHERCATHt dOLE it fRPBL P et™y er ARHOLENEShRt | TND HeHdnpeptimyae

chai n, byrééﬂfrat%ﬂveaﬂal%@} T8I dp9d. TGr2B8>RBei arse £ ahrad N9 s t MEF-CRUPITGRY
reaction, a carbox rou am no_group, guanidino group, hydroxyl group,

and the |3 o & ﬂb ndﬂprﬁéfﬁ dibale use the spemaceamiocanhedGpr Breeapser and
the carboxyl tgxfe%“{? n%g‘ W&pgrf%ﬁl‘%}l Gfkgart n;’ 'PF‘RE iy g@eég@ém'n r@u

reacti on can be ac |va hods™ known i he ar I es o t he
protectlngr®eaup$céﬂr'KmeﬁcaabbxybﬁgmshmlmHyRichmﬂeeaanes4H¢rnﬂmgnghamps
such as neth

, _ethyl, benzyl, ni trobenz t-.butyl and cl ohex
oo et THE o te i Rsp BebtsSranet o srinalhe Slige RiFase et
benzyl oxywrtbmylmt - PG SREY G Bt BO NYhadD S QRO T SHAHO X YIREPQR YA 38Rt OSmads  (R-
quorenyInethﬁboxycarbon yl . <31>Exanples of the protecting groups for the

guani di noSpds nang i el ukkéter form a heteromeric complex with ™ Smad4, which
translocates to the nucleus, binds to DNA and regulates transcription

(Prud'homme GJ, Lab Invest 87:1077-1091, 2007).

Q2> As used herein, the term "inhibition of TGF-betal signaling" means that
TGF-B1 fails to bind to the receptor, then Smad2 and Smad3 fail to undergo
phosphorylation, thus failing to form a complex with Smad4, and as a result,
the complex fails to translocate to the nucleus and regulate transcription.

22> Accordingly, the present invention provides a composition for treating‘
and/or preventing a degenerative disc disease, comprising a peptide or a
variant or pharmaceutically acceptable salt thereof of the present invention.

<23> Further, the present invention provides a composition for treating body
organ fibfosis, comprising a peptide or a variant or pharmaceutically
acceptable salt thereof of the present invention.

Q24> Further, the present invention provides a composition for treating
cancer, comprising a peptide or a variant or pharmaceutically acceptable salt
thereof of the present invention.

25> Further, the present invention provides a composition for treating
glomerulosclerosis, comprising a peptide or a variant or pharmaceutically
acceptable salt thereof of the present invention.

<26> The peptide of the present invention can be prepared by processes
commonly used in peptide synthesis. For example, the peptide can be prepared

by those processes described in Schroder and Lubke, The Peptides, Vol. 1,



nitro, benzyl oxycarbonyl, tosyl, p-nethoxybenzenesul fonyl and/or

4- met hoxy2, 3, 6-tri net hyl benzenesul fonyl . <32>Exanpl es of the protecting
groups f owotzha/hydsoxyl group may include t- butyl, ben2gir/KR2010/000907

t et rahydr opyranyl and/or acetyl. <33>Eganples of the activated forns of
carboxyl group may include symetrical Yanhydri de, azide and active ester
(ester with al cohol, e.g., pentachl orophenol, 2,4-dinitrophenol,
cyanonet hyl aIcohoI, p-nitrophenol,

Nhydr oxy- 5- nor bor nene- 2, 3- di car boxi ni de, N—hydroxysuccininide

Nhydr oxypht hal i de an hy.dr enzotria Ie)
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chl orof orm hl or omet hane, ethyl acetate, N- |neth rnanlde
dlnéthIsquoxﬁH%M’%§r?% he. m%ﬂﬁﬁ%ng) 1@f%ﬁh9ﬂr%Fd$5np %rbmﬂétH%HHpeor a

m xture tQﬁrdQOfmetl‘fo%6>-5|3?d I 8GN AARDE et /TRY1 DEaHvAr td2e de®ROE Gfixed
approx. -30 to 50C which is general ly enployed for thé reaction. <37>The

reaction mdwdrehnvmﬁ@uﬂhe paoiodetiidg gmethodof tardogeit eradditivhe petdoent
| nvent | Ona?@iatde:q];fese{l%degt%ng' ncgal go%ltlﬁﬁda:ébf%d mgphodheoplrdg &L f'eﬂﬂcgl Buﬁethﬁgt I

shoul d be 0 release rotecting grou
gi ving anynd nhé¢ uenklehsl dyiey Wepdwadé reapetitny. I<ﬁ38}?eTh@nﬂ1’e@t£(btfl p@tgdi@uph@an
be renoved by acid treatnment, for exanple, . . ..
cystine moiety can be’ formed by 'employing a cystine derivative or by
converting a cysteine moiety of the peptide chain into a cystine moiety after
the formation of the peptide chain, by the conventional method.
<28> Before carrying out the coupling reaction, a carboxyl group, amino
group, guanidino group, hydroxyl group, and the like which do not participate
in the reaction can be protected, and the carboxyl group and amino group
which participate in the coupling reaction can be activated by methods known
in the art.
29> Examples of the protecting groups for the carboxyl group may include
ester—forming groups such as methyl, ethyl, benzyl, p-nitrobenzyl, t-butyl
and cyclohexyl.
<30> Examples of the protecting groups for the amino group may include
benzyloxycarbonyl , t—bﬁtoxycarbonyl, 1sobornyloxycarbony!l, and/or 9-
f luorenylmethyloxycarbonyl.
<31> Examples of the protecting groups for the guanidino group may include
nitro, benzyloxycarbonyl, tosyl, p-methoxybenzenesulfonyl and/or 4-methoxy-
2,3,6-trimethylbenzenesul fonyl.
<32> Examples of the protecting groups for the hydroxyl group may include t-
butyl, benzyl, tetrahydropyranyl and/or acetyl. »
<33> Examples of the activated forms of carboxyl group may 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 and 1-hydroxybenzotriazole).



treatment with hydrogen chloride, hydrogen brom de, hydrogen fluoride,

nmet hanesul fonic acid, trifluoronethanesul fonic acid, trifluoroacetic acid
ora m xt uwe 20f1/tibezse aci ds. Further, reduction with a sedimR2BI@DIOTN

| iquid ammoni a or catal ytic reduction gver palladi umcarbon can be

enpl oyed. <39> In performng the reaction for renoving the protecting group
by the above acid treatnent, an additive such as anisole, phenol or

t hi oani sol e may be adopted. <40>After the reaction is conpleted, the
prepared peptide of the present invention can be recovered by a

conventional pr,ocess [for rification of i des,: fo | e, extraction,
par t<3:§fi on, rep ceﬁaf?‘gt?foﬁ,}{e ra(gtlr\%té C?z;lalnlmzoaglp%ﬁ% ot %ngocfeu hO%éﬁ%Mt ogr aphy.
<4l=ksurt her, thMee pepidtden ofist harpiedsenit | mvent isohvaan fdehcorsveckledofonhp its

variant or its pharmaceutjcally accep le salt. as described aboye i.n the
ponven;ioﬁémlWEHﬁ@Fme<4?$¢He Bep et &re ﬁﬁggéﬁﬁgﬁgﬁEﬁ Eh @ﬁ@“ﬁV@?@ﬁP”ge'
i nventionppay;iRe $HRLNEStaedh R0 At aRULATEH efetRERSI B SHDItNES I thEFec@! MY be

produced by genetic engineering techniques. For exanple, a desired peptide

can<¥e producedhdbyrepreipar i enpepatiunsi Ay fenen dheotingg af fappronh ppdtid HOTC
consi sting .of a fusi par t.ner, an | de of the present invention
\ghl gfl rrlgng%rmrgpiyognjpl Pfed ¢ rd tfup ?egcecth'}

t hrough gen ansformi ng a host mcroorganismwth the
fuskon gene, efhs azstngnafsleser@dnpeihei gdeoticot tnhegrod® of the peptide of the
2011/ 019123PCT/ KR2010Q/ 000907, . .form of .a fusion prqtein. in the host

mi cr oor gaPieSARt dRvendl e gdHifar ,‘Q@E%Ejrl&%i% tgﬁégﬁgp?é dde oPT A Rt PR HGHP -

i nventi onpfir M KRG HUSE OPhPTREET ikl 1Y &b IRT AbeASRa0E RPN i T I bhe

am no acids used In the present invention are abbreviated according to the

| UPAC | UBviiboeingi aitngr anyasnfde¢nog, tocale pen5daniondingei dAbbr evi ati on

<46<>3’§‘>I ani neA The protecting group can be removed by acid treatment, for example,
treatment with hydrogen chloride, hydrogen bromide, hydrogen fluoride,
methanesulfonic acid, trifluoromethanesulfonic acid, trifluoroacetic acid ora
mixture of these acids. Further, reduction with a sodium metal in liquid
ammonia or catalytic reduction over palladium-carbon can be employed.

<39> In performing the reaction for removing the protecting group by the
above acid treatment, an additive such as anisole, phenol or thioanisole may.
be adopted.

<40> After the reaction is completed, the prepared peptide of the present
invention can be recovered by a conventional process for purification of
peptides, for example, extraction, partition, reprecipitation,
recrystallization or column chromatography.

<41> Further, the peptide of the present invention can be converted into its
variant or its pharmaceutically acceptable sélt as described above in the
conventional manner.

«42> The peptide in accordance with the present invention may be synthesized
by an automated peptide synthesizer or may be produced by -genetic engineering
techniques. For example, a desired peptide can be produced by preparing a
fusion gene encoding a fusion protein consisting of a fusion partner and the
peptide of the present invention through gene manipulatioﬁ, transforming a

host microorganism with the fusion gene, expressing a desired peptide in the



<47>Ar gi ni ne <48>Aspar agi ne <49>Aspartic acid <50>Cystei ne <51>GF utam c
aci d <52>d utam ne <53>d yci ne <54>Hi sti di ne <55>| sol euci ne <56>Leuci ne
<57>Lysi ng0obBrive2Bi oni ne <59>Phenyl al ani ne <60>Pr ol i ne P€®KK3010/008907
<62>Thr eoni ne

<43>

<44>

<45>

<46>

<47>

<48>

<49>

<50>

<51>

<52>

<53>

<54>

<55>

<56>

<57>

<58>

<59>

<60>

<61>

<62>

<63>

<64>

<65>

<66>

<67>

8

form of a fusion protein in the host microorganism, and cleaving and

separating the peptide of the present invention from the fusion protein using

a protease or tompound.
The amino acids used in the present invention are abbreviated according

to the [UPAC_IUB nomenclature as below.

Amino acid Abbreviation
Alanine A
Arginine
ASparagine
Aspartic acid
Cysteine
Glutamic acid
Glutamine

Glycine

= OO0 O O m = =

Histidine

b—

[soleucine
Leucine
Lysine
Methionine
Phenylalanine
Proline

Serine

= v U Tm o= =

Threonine

Tryptophan W

-

Tyrosine
Valine \

A dose of the peptide or a variant or pharmaceutically acceptable salt
thereof is in the range of 50 pg/day to 1 mg/day, preferably 0.5 mg/day to 1

mg/day for parenteral administration. For oral administration, the dose is



<63>Trypt ophanVi <64>Tyrosi ne <65>Val i neV <66> <67>A dose of the peptide or
a variant or pharnmaceutically acceptable salt thereof is in the range of 50
gg/ day t owo 2op/odane3 preferably 0.5 ng/day to 1 ng/day fecTgaReni@pr

adm nistration. For oral admnistrati o§, the dose is WO

2011/ 019123PCT/ KR2010/ 000907 1.2 to 1.% tinmes |l arger than the parenteral
dose. For rectal admnistration, the dose is 2 to 5 tinmes |arger than the
parenteral dose. The peptide of the present invention is adm nistered

| argely by parenteral routes, for exarrpl e local injection (intradiscal
|nject|onf degener ative d| al | esi pnal tion
for other bzpcﬁy g(r%géhmefsl E)?r&“[s ahd caﬁ reh graqng(?' Saéveﬁloéusécﬁnt?r%(ﬁlu@lcsﬁkﬂl%gf

subcut aneets dbsy €6t 2 aw, 5itimeadargdr @Naemthe @at@tepd] dose.aSipe maptide of the
adm ni stration or transnasal adm ni st rati on and i ntrarectal ad ni stration.
Further, BiSSENGadRVARtden aty GAMipdytedatrigeba byi parsateradarqutesggor gypple

peptide of,COMIRARL iGN Qht tdags2eS8Mctli BY effrl ARgedeRaGiRBPUNAL | ARyt N afd

phar maceut i cal | y" accept abfe carrier, can be fornulated into desired dosage
f or nssuchle=li nped posal suppgtsuonorfpmothﬁovubedbs orgas af 1 hfperss angr amﬂeé%,

e

exanpl e, bdakimgadpihel camshideratiognot herahendsa mnnosmbt yont iang) frachoscsal t he
particul ar physiologically active material. to be us

, and,its
concent r aB4TBAT StEAGISHL RU thEta 93t eAfBeR Shr ¥ 0RimaY biY ?&%Pte$héfd]e§%%§§éy
di sogder or congi tﬁéyaldfée'o@g chiiRRt ﬁ%n het&u%@scetntb%«egtwneanﬁdcon@watm

age, size and genera condi t1 on; he COprOSItI on's intended route of
admi ni st ratthon, bbarme&empﬁtael lmaamept@rlal cargdef arcan| be aforme kag ad dievt prafles iapd

|y Qf th
o 0 B o TSR OB LopR BRSSO et

ot her thagrdnbheesqredbladiti @icstration route nay i ncl ude D5W (5% gl ucose in
water), an aqueous solutian contain 5% vol u or | ess of dextrose,

and<66hy5| ol ogi ¢B¢ Pharmageut ical ltyhéc@ﬁé@qﬁfcqréb%rl CRMtHCaPEPRETRRCEH LR it8n2  a

vari ety ofyinpf et 2B 1 agBkS ERYLRE armiayed {iR aphanse ddnsiapeul fy
effects and increase the duration of drug efficacy. In addition, the

phar maceutntoal ¢gnsaderial eyl ethear foEowingy semt dbin ingidifesonal ithgr e ErRudar hat
can ennange § s ARl 1y OhaRGlLY S RETEheTs: (BTG PSP Ekinery and

anti oxi da conp05| ion o esen i nvention ma
pr ef er abl ynd ohrtuh@etdecblloatzan labidésy r echedogiagesd, orcﬂmsod@pen(m ngmdpolrmndltﬁzeages

to be treated and i ngredients, usi any. appropri ate net hod 0 known jn
the art, Foriekatps é%[’h%?td %‘@50%@8“?941 algéierhgggat n' $ ZBhArEe R ccé’f‘d‘tlon’

Sci ences, gndvhek Boiossttions ChtendedsStrofse RA @aRtdAStrRdbd if0N) example nasal,

oral, ocular, local, transdermal, and intramuscular. 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 the_rapeutic 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 and 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



<70>The peptide of the Oresent invention can be stored in a physiol ogi cal
saline solution and can be freeze-dried in an anpoule after addition of
manni t ol wo 28wdap128l . The freeze-dried peptide nmay be diPeTmR2eT)/G0N07
physi ol ogi cal saline or the like for @ﬁonstitution prior to use.
<71>Further, the present invention provides a peptide or a variant or
phar maceutical ly acceptable salt thereof of the present invention for use
as a medi cament. <72>Further, the present invention provides a use of a
peptide or a variant or pharnmaceutically acceptable salt thereof of the

present | yGALy g Lot LheoaRbaet Urne Blccto Mmdi carrat gk ¢ fiRakdund.qugl or

preventi ng egenerat|ve dsé, y or gan cancer, and/ o
gl orer ul oS¢ileat@si' Mack MBibFishi e Co. | Bestrmne%nflaiteytereﬂiumnpr ovi des a net hod
for treating and/ or reveBtl ng, deg%tger ative disc di se%e, bod

ar gan
fibF8%is, cancéP® BERHVIS Of|tBREPFSEYCIIBYILIQ @Bl iSE9Rd AUA R %%‘8?‘?%163

pepti de 0f,13n¥akd ARt orPranRNRAEMBGE Ut e 2d-laY i AC GaPtaablgpRAabt atfter @aditebn t b
present invention to a subject (a manmal |nclud|n%¢a human) . <74>The

treatnentm%mlbddyOOrg@nbﬂpbro§hs fgapeecrlr legdndpent ige omey ulhssciissesved niry be

by the | o4 en.af < Th: RSt ale S8l DoV, PRALEPAR1ZACET! KREOLO/ 000907

11 (Advan fects A’ v e presentinvention or a
var kant or phaFmameutlﬂ&Ihyeﬁﬁmephamkaxsqkbvkhereomepﬁdefbechivmﬁaﬁbror

treating and/or preventing de ene at i seases, rgan fibrosis,
cancer | aREHBICH] GAl LISSadbte el ¢ HEEoS Of fOE TGS T oA L P PO off o
TGF- bet al ; $jegnahENg-
<72> Further, the present invention provides a use of a peptide or a variant
or pharmaceutically acceptable salt thereof of the present invention for the
manufacture of a medicament for treating and/or preventing degenerative disc
disease, body organ fibrosis, cancer, and/or glomerulosclerosis.
<73> Further, the present invention provides a method for treating and/or
preventing degenerative disc disease, body organ fibrosis, cancer, and/or
glomerulosclerosis, comprising administering a peptide or a variant or
pharmaceutically acceptable salt thereof of the present invention to a
subject (a mammal including a human).
<74> The treatment of body organ fibrosis, cancer, and/or glomerulosclerosis

may be by the inhibition of TGF-betal signaling.



[ Description of Drawi ngs] <:77>FIG 1 illustrates a photograph taken after
staining normal disc tissue, DMSO adm ni stered degenerated disc tissue, and
Exanpl e Iwpeptiideradm ni st ered degenerated di sc tissue. PETARED(8/002907
illustrates a graph showi ng aggrecan gi e expression levels of a

DMSO- adm ni stered di sc group and an Ex |l e 1 peptide-adm ni stered di sc
group in a disc degeneration nodel, in conparison with a normal disc group
as a reference. <79>FIG 3 illustrates the results of Wstern bl ot analysis
for the confirmati on of the phosphoryl ated Smad2 expressed in non-treated
Hep&X2 cel | TG=-betal-tregted cells, TG betal/SB431542-treated cel | s,
TGFbetaI/EQg%ﬁﬁEngﬁe%ffagatreated cells, and TGF-betal /DMSO-treated cells.
[ Mode-for | nventi anjel<8peNode tdfe phesgrtsdnventveanion | br bea demeiamedor n
nore detail] with reference tq the foll ow r}g .exanpl es. These exanpl es, are
provi ded B}Fﬁriﬂa‘feé‘l“‘iallllhs??c&ﬂ%det fel tortbEEst 18y EAtGEAVeanE@T s hBEAtdNR oEIder

const ruedpAsehf Mt UEENEAR i 5€0RR 2B AREY. | o dragn PfBFENs | B%RRY| Ofhd/681>
<82>ExarrpFe 1. Preparation of peptide <83>A peptide (LQVWYLH. SEQ ID NO 1)
havi ng angbmendoaciedosiequeanse 0¥ SERctivaNOforl whe prbpateen byl Pdptristal

I nc. (Republ i %llof Korea), at the request of the present inventors.

Speci fi caﬂ%}l, afino acid units were coupl ed one by one fromthe Ctermnal,

by Froc SPRBs¢Opt ishooemybwieighl| oxycarbonyl solid phase peptide synthesis)
5332,Dig1S§L8¥?h§goﬁgfhhgg@$%9tQeﬁhgﬁgr1§§ﬁ5 gﬁ Eﬁggrggahﬂ%g)hmmm disc
tissue, DMSO-administered degenerated disc tissue, and Example 1 peptide-
administered degenerated disc tissue.
<78> FIG. 2 1llustrates a graph showing aggrecan gene expression levels of a
DMSO-administered disc group and an Example 1 peptide-administered disc group
in a‘disc degeneration model, in comparison with a normal disc group as a
reference.
<79> FIG. 3 illustrates the results of Western blot analysis for the
confirmation of the phosphorylated Smad2 expressed in non-treated HepG2
cells, TGF-betal-treated cells, TGF-betal/SB431542-treated cells, TGF-
betal/Example 1 peptide-treated cells, and TGF-betal/DMSO-treated cells.
[Mode for Invention]
<80> 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.

<81>
<82> Example 1: Preparation of peptide
<83> A peptide (LQVVYLH: SEQ ID NO: 1) having an amino acid sequence of SEQ

ID NO: 1 was prepared by Peptron Inc.(Republic of 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) using an automated peptide synthesizer (ASP48S, Peptron

Inc.).



12 <84>NH2-Hi s(Trt)-2-chloro-Trityl Resin was used in which the first am no
acid of the Gtermnal of the peptide was attached to a resin. Al the

am no aciwe 2069128 t he peptide synthesis were those precearedionpodrityl
(Trt), tbutyl oxycarbonyl (Boc), t-butyi (t-Bu). and the |ike, whereby the
N-termnal is protected by Fnoc, and r %idues are all removed in acid. As a
coupling reagent, 2-(1H benzotriazol-1-y1l)-1,1, 3, 3-tetranethyl uroni um

hexaf | uor ophosphat e ( HBTU)/ hydr oxybenzotri azol e (HOBt)/ N net hyl nor phol i ne
(NMM) was used. (1) Protected amino acid (8 equival ents) and the coupling

i <28 ved 1 n et T o Aol BE(BUE E%%F'ﬂéi‘r'aiﬁt%e)a Bt B, FR AP St Yoo,

tenperature fo hours.. (2) .The renoval s carried by addlng
2008 o1 per 351d b P4 BTG |wblF B5PTACK oAt RERFh0h { gkt al L} 4hF G1Es

m nutes tudice. ufk@ant itaBspept i del hymimes (s2veme it Bodee pedticeted By PIrepalr €TAt has+ C

pepti de backbone, and the peptide ma: separated fromthe resin using

trifluor ot pxycarhonyy Thag 1t2blét¢|h s8it-hiapd the like, whereby the N-terminal

(EDT)/ thi P@rﬁrﬁ%cef/&rw FHBE Opa)‘lhskéi}ﬂﬁ’es( -5|r§)él|'1'29er9(9/ea 51{ 362 & % %oupThf‘?g

peptide was ‘purified by reverse phase C using a VWydac Everest CI8 col um
(250 mMmR2reagentl0 pn) and then9sé%bbanedwbyoMAﬂdﬁ adeﬁdhﬂetmweﬂbﬂnamnwn

r i1 uor okl | ©radeabh e o BT Eh et P R Bpur TR E oy Herppd ine
confi r med(1sf) ngapuskd/ I\(Ei)(Agdtleef&d Idﬁfm&@cs@r«ise%hunfaobm\oedn@ythe coupling
freeze-drying. <85> <86>Exanp )ﬁﬁ@Cbnflrnatlon di sc_regeneration

effects &gaspoty MBI iy reaw@rher&fs ¢ Hegenevadenion/ M6 asfiumea leahyy vere
col I ecti ogy s%Bl&eiﬁp?ﬁ I dTh gl@'lf&r‘mﬁlﬁld§8gﬁl\ﬁ‘g LAPbishsy (EYeVwéeahandaibh eatr E?'?Qrﬁ ts;

Oient Bio WEIg ing 3 were prepared irrespective of sex.
<89>The rabmﬁtammer@waaemnMet|@@dTMyrﬁnmwanmﬁdhmarwmnpenneénnmfb5 argfihgy of

SRR i b s e R RN A SRS T T o
twice. Reactlons 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 (250 mm 22 mm, 10 pm), and then separatéd
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.

<85>

<86> Example 2: Confirmation of disc regeneration effects

<87> 2-1. Preparation of disc degeneration model animal and collection of
experimental disc

<88> 30 rabbits (New Zealand white rabbits; Orient Bio Inc.), weighing 3 to
3.5 kg, were prepared irrespective of sex.

<89> The rabbits were anesthetized by intramuscular injection of 5 mg/kg of

xylazine (Rompun, Bayer) and 35 mg/kg of ketamine hydrochloride (Ketalar,

Pfizer). Prior to the procedure, lateral plain X-ray using a fluoroscopic



WO 2011/ 019123PCT/ KR2010/ 000907 13 apparatus (MdelVPX-200; Toshi ba Co.)
was obtained to establish the pre-injection baseline height of

i ntervertwbnrali/dpes. The baseline control refers to a stramdar2difmno7
measurenent of a disc space. After the,rabbits were positioned on the

| aboratory table, L23, L34, L45, and L%% disc levels were confirmed by the
machi ne, and annulus fibrosus was stabbed into the posterol ateral side of
the disc at L23, L45, and L56 |evels, using an 18G needle. After recovery
fromthe anesthesia, the aninmals were housed in a cage under the follow ng
br eedi ng t 0 Cyh djt %, 5 h rk
(LI D) cyc% ag?%l g@oqerlgﬂjggﬁ.ogf%hzb 2CSO %owg% 6bt¥ Qj %{? bq[l]gj I_M%r yr%d
once a daynje¥t roay badedigheajphs cyfenetetrakletmbfa’alaﬂdsed, Wmlbswlﬁhercohh@ i:nsife'ral

annul ar puncture. The éray was take aft r anest heS|fa Bas edﬁlgg

resul ts of0 x@r ayandarfl | rer"\‘?é?Ltréﬁ‘F“él 8F giiPaqE VB i g‘?he) ‘tﬁea‘i@ﬁ‘? ed.
From the pRasugRAEH theSHbbSatofH stcabqiégemra,tsuorL4@egmeLs@Sdlgya1retvbrg edrdy a
nodi fication of the nethod disclosed in Lu et al., Spine. 22:1828-34, 1997.
<90>Ther ea«‘ﬁrtfermedexlp’er threnvachoes.e e rbsd lout filyosesovaepatahbed griatps thons0-
adm ni stere ru p id n e [ t al
group, an%oﬁﬁg&gﬁé t?lltg é\%/e?)é Q%th%xaggg;!etd L%B ﬁ%%écglagﬁ;g%fl%?%m%ﬁeﬁg% kg)
and sodi ufieqa¢at albegrbiré@vefyl.f2ong/t ke, anbletrl'ieutaal thaatnals) were candedidnt 0 c'age

pl anned schedul e, | 1 owed, by .extraction of the djsc stol.ogi c and
bi ocheni c¥td eénéb%/s{ gm“ﬁé&p‘&?@ﬂ\f@l yon §19“S<929‘ﬁpe§at%aé@r‘§% 9[ 38%
regenerats@n ghd fmgla%/bxrm'(ﬁ d>t 'c§e€1lée §F1%hf"ﬂﬁm<@836@' SGr. dagezroeomtpeﬂ )rahbl ts
fromSection 2-1 were divid into two groups. Each group was given

di met hyl &nim bx iveee (fm@@ye anday. hé—rwpphod@gr@phmnw gn Coasl Anfeshs rdlt§r by

| ocal int d| cal i t oup
was 4 vveelg a {telralt mdg&fcﬁ\(,)\}n o dp(gc%gewagn%%&?légg& ngé%theg%k §§s%ﬂ o

t her eaf t ethe Afdsailtd hef s&eyd aldmllﬁlItSItWeatEt]ﬁBl e ahéight s (WEF eh¢ighskedwior 2,
4, and 8weeks, respectively. At Weks 4 and 10 after the fj

rst
adni ni st r8as8edor HRBN O t PRESEECIRRY erfs‘bléﬁtl FRsGndeEisErt ifRe A@S?‘? espBohdi ng

respecti vg ik 5Gelli BB UESioWeliRarchl 8t Ak aBthddl ¥estibsed anmeh i & alhe $jixed
disc WO 2011/019123PCT/ KR2010/ 000907 14 tissues were enbedded in paraffin,

and seri ak2'déeiBédnd9avi ng a thickness of 4 mal ong the sagl ttal plane were
prepgred. O tI‘I‘ RaPhS! '(e%@%lm%@&r W{enﬂee@gh%@loﬁe&tr' QteS%%L{BQd DisHh

hemat oxyI in ari eosn n conparison w € no
tissue, thdmidi sersdhscoaktolagre dndedraglant andreﬂd:ﬂmmwhé emeblntemtmith

no i nduction of di sc degenerati on accor dj to. the sa thod scr e
ove  Soatipa e Ty FePPaReae @RS bl Bt Sk Dl L etTon e o kel o
tissues, W Cdpdner epe@xbiarei®@d and staignedemtut Weekovk i orf) %&doﬁm@mmkhéﬂl sc

tissue, C and D. DMSO adm ni stered degenerated disc tissue, and E and F:
Exanpl e 1psaped csheditieni Etlépeed degendieat @ of stha idspeforahigtodagioal ru,

and B, D @‘3%25"}&5521%3%? ll%t?gs;?ééque@ .ctures, the arrow indicates a disc cell

nucleus. was observed that the nucl eus -pul posus and
t he<sannul us fibrosus are definitely distinguishable therebetwen and

extLacel LUl ar gl e COTpRNS5, 2r e AR o e D5 B PSR
nuckeus was obpesoaekenBrdibe rabsi @uUsraubResHs 20f vehe diordwal imbsaiot ivspe.
(panel B égcthsgupl%és given dimethyl sulfoxide (DMSO) and the peptide of Example 1
(0.5 mM/animal) by local intradiscal injection twice. The administration
point for each group was 4 weeks éfter the induction of disc degeneration and
2 weeks thereafter. After the second administration, the animals were raised
for 2, 4, and 8weeks, respectively. At Weeks 4, 6, and 10 after the first
administration of each of the Example 1 peptide and DMSO, the corresponding

respective disc tissues were extracted and fixed in formalin. The fixed disc



<96>On t he other hand, the DMSO adm ni stered disc tissue exhibited a size
reduction of disc, indefiniteness between the annulus fibrosus and the

nucl eus pwbposwm9i12and scarcity of extracellular matrix eommrrerw®ogopanel s C
and D of FIG 1). Further, it was diffi ult to find the stained cel

nucl eus in the nucl eus pul posus region %panel Dof FIG 1). That is, these
results indicate the death of cells, which had been present in the nucleus
pul posus. The cell death due to disc degenerationis as already known, and
the absence of cells resulted in no production of extracellular matrix

Conponent§”B£QU§@;y3%@gﬁm@Dﬂ§ Q%ﬂ@ gléﬁdqgg?QPEQEEQHs g%Y Tget s€of

pepti de-adnministere i'SC tls te exhi Bl an increase I'SC as
conpar ed #omt BEnRPMBER ashpinidt el ek diese brcpaved. i mgescél %etnrmnb] etwoetmiden
t he nucl eus . ?ulposus and the annul. us flqusus and bundanc

ext racel | SA%F tHaSerL By mpbifertta ! tedaditly méFFd‘yIL”bfa | €051 | @I&'ﬁ addf t ithh,

vivid Sta&dmpagls% Hi8 el noAka! Bl sorassplserneedidd vhbitextsd@ds uhRAS YA
regi on (panel WO 2011/ 019123PCT/ KR2010/ 000907 15 <98>Fr om

t hese ressfaiged |ftromvat§edea%nt§t wathedot nductive plepslt belaleagnerribippl eccordidg i sc
therapeut{§ Q%J ﬁéﬁﬁgx?ggp%?@g@ggaa decrease of extracellular matrix
d ceI

conponent s an eat ue 't o' di sc degeneration. <99> <100>Exanpl e
3: «@onfirmti BiG.ofl Mnnsmea6£dhemptﬂgﬁaMncommuaggbédadngdn&ldmmdﬂssnmsssues

<101>Real - t.i PCR was rried out .to m_ne on lLeve
aggr ecan, MRHFE rpsegr@% ?EﬁﬁéfVVg @ktPat % u?é%ﬁngt Ehﬁoab ShtSUen |sc
tissues. 04> DMSPQABRTEt FRDNESgeAS at Bd E&@@pltess?{rel aNiETedng Rer ExAapepar ed
and divided into two groups, to each of which DVBO and_t he peptlde of

Exanpl e 1pgP0i&e-Aimiansieary desereratied i se drissnebyA| deand it x40 goalBi B aed i on.
The adm “#S&rq”d' ol tHQ')%bQNé)gE lﬁ«%ge t%%‘ﬁ?owg\?%aw 'ésdl%ft&flé Alg 1,fiduction of

di sc degenerati'on and rea he secon m ni stration,
t he<ani mal s wehAe a aesdd, fﬁr was obserand t&amae)ksnucﬂemeutpdse$ yand AtheWdrekudugl, 6,

and 10 af r the f|rs ni strati.o h of the pti de and
¢ hel QiP5 8o Bt e hiy 1 BpALTY e gratle, FEEaus et anb it taceal BER f o

nucl eus PenRERAS s B mﬁdﬁnnm Use fiPnPs USse i Suse@ahated amdppdfagsd i,

tubes, followed by quick-freezing in liquid nitrogen and storage in an

ultra-1 own eadgetrl@pur@sﬁp@*ézée stainipgt of the cell nucleus was observed in the
nucleus pulposus of the normal disc tissue (panel B of FIG. 1).

<96> On the other hand, the DMSO-administered disc tissue exhibited a size

reduction of disc, indefiniteness between. the annulus fibrosus and the

nucleus pulposus, and scarcity of extracellular matrix components (panels C

and D of FIG. 1). Further, it was difficult to find the stained cell nucleus

in the nucleus pulposus region (panel D of FIG. 1). That 1is, these results

indicate the death of cells, which had been present in the nucleus pulposus.

The cell death due to disc degenerationis as already known, and the absence

of cells resulted in no production of extracellular matrix componénts, thus
further worsening disc degeneration.

<97> The Example 1 peptide-administered disc tissue exhibited an increased

size of disc as compared to the DMSO-administered disc tissue, being

discernible between the nucleus pulposus and the annulus fibrosus, and

abundance of extracellular matrix components (panels E and F of FIG. 1). In

addition, vivid staining of the cell nuclei was observed in the nucleus

pulposus region (panel F of FIG. 1).



<105>Total RNA was isolated fromthe quick-frozen and stored disc tissue
using a Trizol reagent (lnvitrogen). cDNA was synthesized using the

i sol at ed wotzai1/®M&3(2 pg), oligo dl and MWV- Reverse Tr 20FMR2p10898907
(I'nvitrogen). <106> The quantity of of GAPDH and aggrecan was

exam ned- by a Prism 7900111 (ABI) usi Power SYBR Green PCR Master M x
(Applied Biosystens Inc.). 25 ng of cDNA, 3 pl of 10 pM Priners, and 2X
Power SYBR Green PCR Master M x were mxed to make a total volune of 10 pl.
Real -ti me PCR was perforned under the foll ow ng reaction conditions:

i ndugtion of enz LC iwity. at 50 i e 9 0
minifes, and ¢ RO 4o, dFeL taatii et R REcfel MC o Reafiu R miniE !
seconds ahgk descthempait i00& fleors bymreuéa,ind @l Hewvedsdyf neasared elatr odtréach
t hreshol d cycle (CT) val ue. PDH was . WO 2011/ 019123PCT/ KR2010/ 000907 16
sel ect ed 8@“%“‘1"‘%%@&‘?@5&%%&%‘1% terdysq é%ged‘lefzftép'énce (ACT) between the
ref eggence gene and the aggrecan gene was cal culated. In addition, a CT
val ue difference ( A ACT)* between the normal disc and the Exanple 1
pepitee- adm niEsampledddiGonf (mat adipdrensede APr efis$@l) afna2gracan | ganedin
Then, 2(--: al cul ated and expressed in terns of percentage relative
to the nodééc? %egvalue. <107>The results of real-time PCR are given in
Fl Gioi2. FIG 2Resl-aimy &R sdwowiang edi o8- aouesaniaggs exan ganesexpr éseil oof

| evel s of the DMSO-adm.ni stered disc. grou an@ ihe Exarg%pl e 1l . .
pept i de- at#RIRFEL e "B NGii§cagFRIBSEH AL HE X TRCHHYEHeMRET B SIpRRueEnt j ip disc
conpari sop; it a normal disc group as a reference. As shown in the above
graph, it can be seen that at Wek 4, the Exanple 1 peptide-adni nistered
di s¢04t i ssue exhpbiheesimgrmanner @asier Examphe 2aggreaceni sgeaie kepriedsinshdag ded
conpar ed t dministered di scnfid oAt / t

Exanpl e 15%8p??%%¥§§>?n§n?8t Sgéefld OZi gglc i gﬁslguoz%gghluﬁél tp}aggagj% gé;@%&‘éﬁe elng@é‘r)ssi on
| evel siml/aniiad)t hatreof ddménRYVERdadrbyni dbesled ditsaditskssueinjBecianse The
pepti de of Exanple 1 was adm nistered only at Weks 0 and. 2 and then.the
P fl's. 1 &I FGe iDL T (% Har AR P8 P PEEhS A FeioARE niSOuE 40 Hacti
increase jdbchb@teXPr AASLOReAs aUESFREAT . JAREralthMe 8K hdWadniACSiraY R, DYhe
efficacy of the peptide of Exanple 1 which, however, did not maintain the
aggrecan gumelexgresaisad Byr Bbeks ®dafdveels, Fearpct heedé. ridsiipeks, 4i t6.capd be
seen that 16 0o, BERNL 48, 0f LhGRTEITH JiNVER! b e hlab fes 1966 4LYRAABE! ON
ef fects by increasing € gené expressi on of aggrecan, a representative
extracel | thearconmedspondiagnpespent ives destt itabsifear weres cexit egaeér asridorthe nntdieudi sc
tissue, and the duration of a grfeﬁan gene exgressi n-erahagci ng effects of
the pept i BEPP&ISHo1de g s AUPRIW ™ TIREPHS RET eBPAER AN FRIp P aseT el ki ies:
effects deg1bRednyeXeREkSIMRZINCIRaeq Al ADGHLE&AMNICRERXP BF SArONk t ral08%
<109>Exanpl e 4: Confirmation of TGF-Dbetal signaling inhibition

<110>Il nhi bimPetAtubE fTeepettar’&Fgnal i ng by the peptide of Exanple 1 was

<105> Total RNA was isolated from the quick-frozen and stored disc tissue
using a Trizol reagent (Invitrogen). cDNA was synthesized using the isolated
total RNA (2 pg), oligo dT and MMLV-Reverse Transcriptase (Invitrogen).

<106> The quantity of mRNA of GAPDH and aggrecan was examined- by a Prism
7900HT (ABI) using PowerSYBR Green PCR Master Mix (Applied Biosystems Inc.).
25 ng of cDNA, 3 ul of 10 pM Primers, and 2X PowerSYBR Green PCR Master Mix
were mixed to make a total volume of 10 nl. Real-time PCR was performed
under the following reaction conditions: induction of enzymatic activity at
50C for 2 minutes and at 95C for 10 minutes, and then 45 cycles each
consisting of reaction at 95C for 15 seconds and reaction at 60C for 1

minute, followed by measurement of each threshold cycle (CT) value. GAPDH was



confirmed in accordance with the follow ng experinmental nethod. <H

| >Treat nent of Hep& cells with TG--betal is known to result in 17

apopt osi swoadarwvmngi2ahi ch Snrad2 is first phosphoryl ated (ParkrRd10/@booal ., Mol
Carcing. 47:784-796, 2008; and Gressnei AM et al., J Hepatol.
26:1079-1092, 1997). Using these prope @i es, the experinent 'was carried
out as follows. |x1060f Hep& cells (ATCC, Anerican Type Cul ture

Col l ection) were seeded in a 60 mmdi sh, stabilized overnight, and then
depleted of nutrients by serumfree nedia (SFM for 24 hours. Prior to
treat ment _of el | 1 t pept i de ~of ! t al
( Pr onoKi n%&e&égrhenﬁgy%’ ‘Zer{g}‘%’ﬁs g%g\’/e%de%t icgevﬁ?n@l,ﬁg#élchp%vaﬂe%&g&?Jg?gct ed
t o pre-incefeatncengaie 37 theraggrdvanr geneuvasher ] cuDMRd( 21plabidit)iomas €T swlue
pre-incubated with TG--hetal (5 ng/nm) at 37C for .1 hour. Then, the .cells
were trea bﬁe{?\‘i“tcﬁ t(%Aﬁ?g- E‘?\tévg%tg%e s‘%ﬂrﬂﬂ oi?\’sscf c?r“d3(§p?n' ’tﬁ'"@ig FOP?%\R/@EI by
extraction af .proteins. In ition, th ells wer reviously treghed only
with | QpMHNEEERaGAHSq ‘f@iﬁﬂ ,_a%‘,&)‘?t%{ﬁgi(ﬁ‘ﬁf iwtacq)rcagfﬁtaﬁg 'Té@q%elg’a red®btor,
f ol | owed ' at | u n i TGS

gt ) 1 ob bR L B Riedh IR FeraBnty pREQatbER B UILS oy Ehe dRIRN (sc

Radi oi munglpeeci pitation (RIPA) Lysis Buffer (MIlipore) {50 mM Tris-HCl

(pH 7.4), 150 NaCl, 0.25% deaxyc i c acid, 1% NP-40, .

et WA7enedi am nﬂ\‘ﬂ%trﬁé‘é@ét Pt L& dt! éD%&) arq W'P)h’éhgg:l\ﬁetﬁznyfi(g}\ﬂfzoﬁl 2¢4738% i de
(PNBF) , ~4Qiui Nkt i md iMiNR 3 Yk ecridedé tdxbeida 6 tiebe (sDT! ' ok- DifiTeadiInpgRRad e
was soni cat ed Five tines usi ng a BRANSON SONI FI ER 450 with Qutput control
2.56, Dut¢issyereun @nd2ohe dxammiendr pept fRzadsenistpyegatde soa®r ovRnt} | iggddsat 4cC
and 12,00 f in t S Q] u e
bl ot anal é/)es%’egé?a{'ﬁ%n 3)“?% ei #\H ?gm @Zﬂ?ornapﬁgng\%gogm?s?éécegﬁ%sﬁ %gdanrrg%{g\?%t rré*étqhod.
30 pg of thvanpint gien abase aptdptd, tia SBS bangdee bhdtf et deelt af,nithg Example 1
2-mercaptoeth§mol .. After a%.l 0 'n% to stand.at 95C for 5 mnutes,

fracti onabTRONGALHEAFITEY UGt B HOoRSHe BACE: 6T Tiohell Y VERT BRI BPRE
For West egprbiibnanalcyfpaged t e the amSDommt €dt preat ei &t Wassubl ansfiecked tad
nitrocel |l ul ose nenbrane (Bi o-Rad Lab), and bl ocked with 5% skimmlk in

PBS-T, foll.ovide Byampdacti epptidetrdainissend diput {issudf eXmbl tedi gar peHSERbody
in 5% ski Llk in - T, AC ov i ght . : LANEg: was ed

three ti néQqu\%\%%ﬁhPég%? fsolrm{FI rm'c%noutg{safE g)?eatthgg)by\ns?jﬁagmrlrsg%sg ?f%tlﬁcﬁgﬁﬁ%i‘ t he
WO 2011/ OBS&h2SPCERE KikpOilde/ 000Xamp le8 1heass @dmidii sterpeér @d iy dats de¢hsRP) andb ) aght ed

anti-rabbjt secondary antibodqdy .(Bi d . lLab, ,170651 i n.5% skim m in
PBS. T at. o teopanis dre wgt iRl oA SoBjuarER e DGR Kool usheht
usi ng ECLaf AmRF&ddemi PhedeRepdssichl RHEE afiifedzn i genbi i5tceROs plhay Wlchieadd by
simul taneously with the binding of TG--betal to the TG beta receptor, the
phospho- Skd22qys &f 4657 A67Y1d5neF HodpP(Cd) IWhahynapYeYgr . FHd1nog)madBiks| hof

et oo OGRS W SIOAE e A 8 DLy e
seen that the peptide of the present invention exhibits disc regeneration
effects by increasing the gene expression of aggrecan, a representative
extracellular matrix component essential for disc regeneration in the disc
tissue, and the duration of aggrecan gene expression-enhancing effects of the
peptide is not excessively long to thereby exclude possible side effects due

to an excessive increase of aggrecan gene expression.

<108>
<109> Example 4: Confirmation of TGF-betal signaling inhibition
<110> Inhibition of TGF-betal signaling by the peptide of Example 1 was

confirmed in accordance with the following experimental method.

<l1l> Treatment of HepG2 cells with TGF-betal 1is known to result in



results (Lane 1: non-treated Hep& cells, Lane 2: TG-betal -treated cells,
Lane 3: TG--betal/SB431542-treated cells, Lanes 4, 5 and 6: cells treated
with 1, 5Syvoand/@%2pM of peptide/ TG betal, respectivelypcanRnammosn7

TGFbetal / DMSO-treated cells). In FIG the synbol '+ represents that it
was treated wth the subject material,*and '-' represents that it was not
treated with the subject material. The bottomof FIG 3 illustrates the

Coonassi e Blue staining results of the nmenbrane used in Wstern blot,
showi ng that the quantity of the protein is the sane in all the | anes.

<113>Referri 1o Fl G ot ohserved it h Lane .1 ibjts, very hittle
phosphory?pé)top(gsﬁ SOfA:u[rﬁrég gxﬁlé‘fheisﬁg(zzxtlgadresg ?éogﬁéqrﬁz&ﬁgnglﬁ?ga?%d elgb%[GZ {‘:Aéf | s,
wher eas Lefreizogex4i:B84-596) @008, aadiGrpswasphr. yéatalon Joflegdnel pLotiona-1692,
TGFbetal . _In addition, it was observed that. Lane 3 exhi.bits conplete

np

i nhi bi ti olY%? - pYrd8HhBISFEaP IPERL Iy - SEE3 P3RS ImeRt RS Eoir Pl e @Rafoklnus.
phosphoryl ats i degree of e protein was.decreased in dose-d ndent
manner, WHa Pﬁglebfzgfﬁué w%CExaﬁmsr@aﬂnmg Qtﬂéa&eegoH@caloeﬁn“@éﬁt%esﬁgﬁﬁno% 1
pM 5 pM_.and 25 respectively, t.r eat e Lhi.ted t ame
profiles %@ "?"hé'?hrpcl\a/g%z?zegf Oxfe(ﬁe)-{%hett[’)g/% éf§i>%%!?n€et%hggeﬁzr&gg%|t%s?¥ %glrﬁbe
Zeen Ejhatf%bnmeditahégm)ptﬂode?@fhddﬂﬁ. pl?re'sentoimeenﬁdngnoéxtﬂebideMs bwith the ]
ose-dependent inhjbitjon TG Si i ng, .di seases .cur e t he
Sbove. morkaPGrtis ordiaBRkeat. B BV o TEFHRBRT {BHOTOK 15 CBag oRuanns BPES <,
cancer, t9de ghon®r ulnaseh e[ RS SerealubRcideabedrd-Pheithabrimat Gz clabr | nvest

871077-1091, 2007). Further, it can be seen that the peptide of Exanple 1
does not lawwipl Burghgr i nSEi 2 TaFL /bl avassi ajwal Pheringwbated with TGF-betal (5
2011/ 019123P; /R2§l71@/ 907,19 umrd | ke . - het si.gnal.tng is
an i rrport%z rezlig([ul at orgggreghg%ﬁlrs:m%%#’t h@%ﬁér‘%rgﬁlgzbwc?%, Tc%c%rtrgﬁe?!atkﬁ nt%l?bH‘?on of
TGF- bet al irpupatati sglut samsh fas 3y mSB433 5401 lomyl besettractnosi ot pbfaass. In

However, the peptide of the present invention decreases TG beta i i ng
in a dosea-cgéb’é’n‘?dertl € nefirer Ve Qrﬁ(‘—’:‘%&i H"eﬁaé%c@ﬁﬁ’r At Honltal 8 s ShSly

advant agegrgers, agsasst gd inQitiReF &Y KL TULDePOSBRr S| A7 18IICE) Snvhibd 1S

used for the treatnment of concerned diseases. [Industrial Applicability]
<115>A nofesl 1peqri dandotharmhérented etithnl@nbeted 67 ng/wlar ifant30opinutes. Then,

phar maceut,f.cal|y %(éfee%oﬁigée%i§ tot REL eﬂ{)R‘ §io‘?ﬁﬁl&%b#é’ &l Ol 161 RPN 1O or
preventing dégenerative drsc di seases, body' ‘organ fibFosi s, cancer,and/ or
gl onmer ul cadlfer ddli blipare {50 efMf Ecis-HE! f(pH 7 .He, i 1H0i il tNaGh, of. 23 ardebetdolic

5011701000 Meobsdoogd St h itk ineteiRRe F Seia Yoy, 1
phenylmethylsul fonyl fluoride (PMSF), 40mM NaF, 1mM NazVO,, 1mM dithiothreitol
(DTT)}. The homogenate was sonicated five times using a BRANSON SONIFIER 450
with Output control 2.56, Duty cycle (%) 20,jand Timer 6. The cell lysate was
centrifuged at 4C and 12,000 rpm for 10 minutes, and the supernatant was
used for Western blot analysis. The protein concentration was assayed using
Bradford method. 30 npg of the protein was added to SDS sample buffer
containing 2-mercaptoethanol. After allowing to stand at 95C for 5 minutes,
fractionation was carried out by 10% SDS-PAGE, followed by Western blot. For
Western blot analysis, the fractionated protein was transferred to a
nitrocel lulose membrane (Bio-Rad Lab), and blocked with 5% skim milk in PBS-
T, followed by reaction with a 1:3000 dilution of the primary antibody in 5%
skim milk in PBS-T, at 4C overnight. Next, the membrane was washed three

times with PBS-T for 5 minutes, treated with a 1:5000 dilution of the



[Claim1l] <117>A peptide conprising an am no acid equence of SEQID NO 1
or a variant or pharnmaceutically acceptable salt thereof. [C aim 2]
<118>The wopbiidasns t he variant or pharmaceutical |y acceprameicmbio7t her eof
according to claiml1, wherein the peptigde or the variant thereof has the
general fornmula (1) <119>L-X1-WW-X2-L- (1) <120>wherein: X1 is Qor N, X2
isY, F, or W X3is H K or R Lis Leucine Qis GQutamne Nis
Asparagine Vis Valine Y is Tyrosine F is Phenylal anine Wis Tryptophan H
Is Histidine K is Lysine and Ris Arginine [ aim3] <121>A conposition

or a vari bR sRaRHERieeP SRPT Rt PheC A Er S FeanfOTT ShTIERY, 28875

[ ] ai m 4] RfdllaﬁA 100651631 td &% Eloim i BatinnBBHDdyt agant ehpbransies,foeohpousj ng
apeptide or avariant or phar ceutlcally accggi gkéqsalt her eof, of_..cl.aim 1

or 2. [C &dn3pieciodsThecelSfpderalobtenac o rahan £hagrsi el n YAES
treat ment 50f50bQdY i st phosphorylated simultaneously with the blndlng of TGF-betal to

the TGF-beta receptor, the phospho-Smad2 (ser465/467) antibody (Cell
Signaling, 3101, 8) capable of detecting phosphorylated Smad2 was used as a
primary antibody.

<112> The results are shown ‘in FIG. 3. FIG. 3 illustrates the Western blot
results (Lane 1: non-treated HepGZ cells, Lane 2: TGF-betal-treated cells,
Lane 3: TGF-betal/SB431542-treated cells, Lanes 4, 5 and 6: cells treated
with 1, 5, and 25 uM of peptide/TGF-betal, respectively, and Lane 7: TGF-
betal/DMSO-treated cells). In FIG. 3, the symbol '+' represents that it was
treated with the subject material, and '-' represents that it was not treated
with the subject material. The bottom of FIG. 3 1llustrates the Coomassie
Blue staining results of the membrane used in Western blot, showing that the
quantity of the protein is the same in all the lanes.

<113> Referring to FIG. 3, it was observed that Lane 1 exhibits very little
phosphorylation of the protein extracted from the non-treated HepG2 cells,
whereas Lane 2 exhibits significant phosphoryiation of the protein by TGF-
betal. In addition, it was observed that Lane 3 exhibits complete inhibition
of phosphorylation by SB431542. It was confirmed that the phosphorylation
degree of the protein was decreased in a dose-dependent manner, when the
peptide of Example 1 was treated at a concentration of 1 pM, 5 uM, and 25
UM, respectively. DMSO-treated Lane 7 exhibited the same profiles as the
treatment of TGF-betal.

<l14> From these results, it can be seen that since the peptide of the
present invention exhibits dose-dependent inhibition of TGF-betal signaling,
diseases curable by the above-mentioned TGF-betal signaling inhibition, i.e.,
body organ fibrosis, cancer, and/or glomerulosclerosis can be treated
(Prud'homme GJ, Lab Invest 87:1077-1091, 2007). Further, it can be seen that
the peptide of Example 1 does not completely inhibit TGF-betal signaling



organ fibrosis is by the inhibition of TGF-betal signaling. [C aim6]
<124>A conposition for treating cancer, conprising a peptide or a variant
or phar meweuviiabizg acceptabl e salt thereof of claim1l ecTXKR2pE/@0y077[
<125>The conposition according to claim®6, wherein the treatnment of cancer
is by the inhibition of TG betal signafing. [Caim8] <126>A conposition
for treating gl onmerul osclerosis, conprising apeptide or avariant or
pharmaceutically acceptable salt thereof of claim1 or 2. WO

2011/ 019123PCT/ KR2010/ 000907 21 [C aim 9] <127>The conposition according to

claim 8, WIRE! Gbheot rRANERRL O LATRR!IQ56) A0ES Sl B ADRy hRBIAIL on
in the human body, complete inhibition of TGF-betal signaling, such as by
SB431542, may résult in side effects. However, the peptidé of the present
invention decreases TGF-betal signaling in a dose-dependent manner, so the
peptide concentration can be advantageously adjusted to thereby reduce
possible side effects when it 1is used for the treatment of concerned
diseases.
[Industrial Applicability]

<115> A novel peptide of the present invention or a variant or
pharmaceutically acceptable salt thereof is effective for treating and/or
preventing degenerative disc diseases, body organ fibrosis, cancer, and/or

glomerulosclerosis, and 1is effective for the inhibition of TGF-betal

signaling, and it is therefore industrially applicable.



[Cl aim10] <128>A peptide or a variant or pharnmaceutically acceptable salt
thereof of claiml or 2 for use as a nedicanent. [Caim1ll] <129>Use of a
pepti de owoaouaribeat or pharmaceutically accept abl e sal ecrhaeniooedo7cl ai m 1
or 2 for the manufacture of a nedi carrezq for treating and preventing
degenerative disc disease. [Caim1l2] 30>Use of a peptide or a variant or
phar maceutical ly acceptable salt thereof of claim1l or 2 for the
manuf acture of a medi canent for treating body organ fibrosis. [Caim131
<131>Use of a peptide or a variant or pharnaceutically acceptable salt
t her eof of GE'A?‘MS?‘ 1 or 2 for the manufacture of a nedicanment for treating
cancer. [C{alnl 4] <132>Use of a peptide or a variant or pharmaceutically
accept abl el@alim 1dhereof of claim1l or 2 for the manufacture of a nedi canent
for treatin I r ul | erosi s. im1l
<117> 9 ngggptuldgsgom%r?ssmz Clamaino agld Sequence of SEQ ID NO: 1 or a
variant or pharmaceutically acceptable salt thereof.
[Claim 2]
<118> The peptide or the variant or pharmaceutically acceptable salt thereof
according to claim 1, wherein the peptide or the variant thereof has the
general formula (I)
<119> L-X1-VV-X2-L-X3 (I)
<120> wherein: X1 is Q or N; X2is Y, F, or W, X3 is H, K, or R L is Leucine
Q is Glutamine N is Asparagine V is Valine Y is Tyrosine F is Phenylalanine W
1s Tryptophan H is Histidine K is Lysine and R 1s Arginine.
[Claim 3]
<121> A composition for treating and preventing degenerative disc disease,
comprising a peptide or a variant or pharmaceutically acceptable salt thereof
of claim 1 or 2.
[Claim 4]
<122> A composition for treating body organ fibrosis, comprising apeptide or
avariant or pharmaceutically acceptable salt thereof of claim 1 or 2.
[Claim 5]
<123> The composition according to claim 4, wherein the treatment of body
organ fibrosis is by the inhibition of TGF-betal signaling.
. [Claim 6]
<124> A composition for treating cancer, comprising a peptide or a variant or
pharmaceutically acceptable salt thereof of claim 1 or 2.
[Claim 7]
<125> The composition according to claim 6, wherein the treatment of cancer
1s by the inhibition of TGF-betal signaling.
[Claim 8]
<126> A composition for treating glomerulosclerosis, comprising apeptide or

avariant or pharmaceutically acceptable salt thereof of claim 1 or 2.



<133>A nethod for treating and preventing a degenerative disc di sease,
conprising adm nistering to a subject a peptide or a variant or

phar mmcewocealllyomscept abl e salt thereof of claim1 or PcT[KB2aimod®y <134>A
met hod for treating body organ fibr05i2$ conprising adm nistering to a

subj ect a peptide or a variant or pharffaceutically acceptable salt thereof
of claiml1l or 2. [Caim171 WD 2011/019123PCT/ KR2010/ 000907 22 <135>A

nmet hod for treating cancer, conprising adm nistering to a subject a peptide
or a variant or pharmaceutically acceptable salt thereof of claim1l or 2.
[Clai”]18lﬂﬁa%P% 6 >A nethod for treating gl onerul osclerosis, conprising
adm nistering to"a subject a peptide or a variant or pharmaceutically
accept abl e sal tThé hevemfsi ofonclaicondingr t8. claim 8, wherein the treatment of

glomerulosclerosis is by the inhibition of TGF-betal signaling.
[Claim 10]
<128> A peptide or a variant or pharmaceutically acceptable salt thereof of
claim 1 or 2 for use as a medicament.
[Claim 11]
<129> Use of a peptide or a variant or pharmaceutitally acceptable salt
thereof of claim 1 or 2 for the manufacture of a medicament for treating and
preventing degenerative disc disease.
[Claim 12]
<130> Use of a peptide or a variant or pharmaceutically acceptable salt
thereof of claim 1 or 2 for the manufacture of a medicament for treating body
organ fibrosis.
[Claim 13]
<131> Use of a peptide or a variant or pharmaceutically acceptable salt
thereof of claim 1 or 2 for the manufacture of a medicament for treating
cancer.
[Claim 14]
<132> Use of é peptide or a variant or pharmaceutically acceptable salt
thereof of claim 1 or 2 for the manufacture of a medicament for treating
glomerulosclerosis.
[Claim 15]
<133> A method for treating and preventing a degenerative disc disease,
comprising administering to a subject a peptide or a variant or
pharmaceutically acceptable salt thereof of claim 1 or 2. |
[Claim 16]
<134> A method for treating body organ fibrosis, comprising administering to
a subject a peptid¢ or a variant or pharmaceutically acceptable salt thereof
of claim 1 or 2.
[Claim 17]



WO 2011/019123 PCT/KR2010/000907
22

<135> A method for treating cancer, comprising administering to a subject a
peptide or a variant or pharmaceutically acceptable salt thereof of‘claim 1
or 2.
[Claim 18]
<136> A method for treating glomerulosclerosis, comprising administering to a

subject a peptide or a variant or pharmaceutically acceptable salt thereof of

claim 1 or 2.



