[ DESCRI PTION] [Invention Title] NOVEL PEPTI DE AND USE THEREOF 5[ Techni ca

Fi el d] The present invention relates to a novel peptide which is
effective for treating and/ or preventing degenerative disc diseases,
treating body organ fibrosis, treating cancer, treating glonerul oscl erosis,
or the like. [Background Art] 10Degenerative disc disease (DDD), a cause of
chronic | ower back pain, is a pathologicél condi tion which is acconpani ed
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

the disc (pan[HDE“é&F%F’LI'YON nucl eus pul posus) with aging. Degenerated disc is
characterize y 1 ncreased abnornmal is nerve and angi ogenesi s, and changes

i n the nunber[irmvedtiéruidle] on of cells (cluster formation, necrosis,

apoptosis, etc.). f Gégﬁ istics of degenerated disc is a
decrease of aggr ecgﬁiﬁlﬁh%g'?t@)?%@bag Zggﬁlﬁﬁl ch plays a crucial role on

t he di sc' s5 | o@derrdeal Figdd] results in a drop of disc osnotic pressure, thus
bei ng capabl e of

0 longer. retaini ter, which .20 consequent ]
accel erat es the J)%FsPrieﬁ ﬁdl”&”@é‘gé‘ﬂ%ﬁeﬁt ofl rpqy@} L?&PH(ge tvﬁgabﬁ &%ﬁg‘yeaﬁ?{ul us
fibrosus, andréaimgsagdibf ipteintingfdeyeneeatioa disbealiseasesalreating diodyesrgand
functions, such as degeneration and hypertrophy.of facet joint and
| i gament um f | BRFESH treating Canc%“‘?ﬁ%‘r"ﬂ&ﬁ’ﬁ?’“&?&%&éﬁ’é’rhﬁel} ies for
pat hol ogi cal Baergtband oqu back 25 pain including these degenerative disc
di seases there are nedical therapies includin %agfllglﬁxesi C, exercise

rehabi | it H#ion t RSOgppadve aﬁifctdr'ﬁ?qspl@p%?&?g rpnici RwekbadePaipeist i ¢

approaches suj bgiholdgRiA BorfditRfMURRE iheRmbapled BiElolier 8agiepain ragafhd fbma | ong
period of time and great efforts to treat the concerned disease, and al so

ri sk of possi@RekigbnFAdcelepwge @hid discpred dAgHEc HRIERPBLOD o7, disc heigipfen
there is no fRuQEdil 6 HdbpaHER @6 ddifdidtioness tRueRisaf igartidufRt HHuddush such
| ong-term conservative therapy, the patient wll inevitably 'receive 2
pulposus) with aging. Degenerated disc is characterized by increased abnormal
15 nerve and angiogenesis, and changes in the number and function of cells
(cluster formation, necrosis, apoptosis, etc.). One of molecular characteristics
of degenerated disc is a decrease of aggrecan. The loss of aggrecan, which
plays a crucial role on the disc’s load-bearing, results in a drop of disc
osmotic pressure, thus being capable of no longer retaining water, which
20  consequently accelerates the existing disc degeneration including the existing
annulus fibrosus, and has significant influence on other spinal structures and
functions, such as degeneration and hypertrophy of facet joint and ligamentum
flavum.
As currently available therapies for pathological chronic lower back
25  pain including these degenerative disc diseases, there are medical therapies
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
30 medication.
When there is no favorable outcome of the iliness even after treatment

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



surgi cal therapy. Representative surgical treatnents include conventiona

| umbar fusion surgery involving conplete renoval of the affected disc

ti ssues and bone graft insertion to the target lesion site, and the
recently devised artificial disc insertion. However, these surgical nethods
have various 5 disadvantages such as bejng relatlvely expensive and al so
potential risk of early and |ate surglca? conplications arising from
surgery. For exanple, the lunbar fusion surgery frequently requires

periodi c redosugicdler yherapy.t iRegeasentatie | $Haial éﬁﬁaﬁﬁ@fﬂﬁ ickide. capvestionali ci al

di sc devel opegdfia, f@s‘i’é’rﬁﬁ:ml'fj gﬂggﬁgt ga&@/@egoman%% t gﬁé&ég%ﬂéd fEQRdsory

results of long-term | the artificia i SC surgery is
not conmonly @ boneregrafioneertion .to Abe diargati Ipsidn aditey andt ther eedentiy davised

diff I 19
di seases. " To BTGRP SHEATRL, Rl Bell fuphl AeRRe R A e

conservative disehvaptagend ssioh casc béing lreladipgly expeasivetandoélse xpatentiat isil of

i i 21 g ACGARGRRY (o BTOER BB AisnG Ak SFRENZERIEIIIE e o

have been trlledwbaevfe:smh lBuajengi teduentigr sgpjuerss f periddicatedag sdigety due to
degeneration

| tes. th duct f i t ant
eor T B o o oipteGhhtcS y Rek A S RbL i ST h el FBC | e
cat ablol [ im [ me(l . nigePr Goddf Inamppd\adey s@yéfektbnmesﬁmer ofe longpteem follow-up
i nt erl euki n-

ecrosis facto TNE- a Ahn, SH et al.
Spi ne 27: Y11-Y4H- %@? agiFiab dise ey '5§B %@"2{388” 8@? g‘%@%aysr(é‘ﬁg D
et at, Spine gkcABdd 24bovel Abic VIBI |é3rgré5tQ!|ﬁ|@E|Ity ﬁptrﬁﬁtlr%)cﬂl%n'ﬁlov?é?oéack
| gar ashl T et at, Spine 25:2975-2980, 2000;_ O marker et at, Spine

23: 2538- 2544, pa_l@%‘e foedeganerative) digg g|sea3% t ¥R cepe ngssqqhb?'tl‘?at'R?§2P@@5'
2005; and Segéﬂe’f‘n%ez)%prﬁéch §P'tﬂ§ %sé&ﬂ@vel%&ap@% surglcal tﬁ@r%%?

bi ol ogi cal therapeutic nmethods have been perforned | argel 2/ out si de the
country. The YR5istl 0f expersaeniek taerariey A2y eh@emeﬁte"féﬂteﬁ’n%rwems dificr ect

i ect ] on, of BaBRgISG AMniEiA, ERRR-RARIEALE ROt o N, BIF) fnto a

di sc or transp antation er apeut gene-1njected disc ceI | s 30( Masuda K
et at, Spine 31: 74 reent 369S; themhaveeheemt triegpsavera 2biolegigal thepmiep (o7,

rzrgflﬂngost agthleea\\?[lPl ned'%isgg%n%gﬁgﬁge%g H&ﬁ@hgﬂﬁct %ﬁ?wg'u%r ;'?’Is?/cal3 :
regener at i on, ofuimpoitadb emtioprieiosi (e exampé, aggreean)y al m@thqr)lawthhndqnm-l ent s,
oad one oEOBBR P e, TSP DY ol AR B BBk
TGF- bet alzsi gnterieakinits (L pltwredr i neémblsosﬁastoramt ONfso))athmgeidest s/, t unor
cel | | nvas Lo noAg TR her M 1 O b8 Aprebnirhe chaplre ™
and/ or gl oneral), oSy 0211.97¢Er7ld‘199371‘rw@13r CLaball rSpirsd 3844 13(37290529§ara2ﬂ07) .
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
25 etal, Spine 30:1940-1948, 2005).
These biological therapeutic methods have been performed largely
outside the country. 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 ftransplantation of therapeutic gene-injected disc cells
30 (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



To this end, there is a need for the devel opnent of a new bi ol ogi cal
material which is effective for degenerative disc disease by pronoting disc
regeneration while mnimzing degeneration of the disc itself, and is

capabl e of treating body organ fibrosis, cancer, glomerulosclerosis, or the
| i ke, through the inhibition of TG~ betal si gnal ing. [Disclosure]

[ TECHNI CAL PROBLEM The present i nvéntion is intended to provi de a
novel peptide, which is capable of Pr onoting disc regeneration while

m ni mi zi ng dedenrihed jobrachievingephiisingl icharges, of a disEgirusture thraegly Pbysical
invention is t % a i g body
organ fibrosis Heafeﬁég'%@%} QNI’H&? ggrgsr u E'f gfrfjtgsrl‘éﬁeF F%@N&&E J@ﬁ.iﬁl’?%dtg

The present iandera idst pweﬂgrm af @@pt irday desgdt iizi aggravationi nb netirelogiegluence
(LQVVYLH) of . or pharmaceutically acceptable salt
t her eof . éﬁﬁ'tpﬁguﬁ%toﬁggélg%aﬁgé%%em@nnce of SEQIDNG 1, L, Q V, Y, and H
represent 4 euci n(Me(anwln)Ie, @l uisamknew(d that VEGFmeta(Nasignalmgrlssmnelv(aaym) and
hi sti di ne (Hlfﬁ) res &lve[ﬁl Each of ﬁ%gﬁeﬁn” o,aci ds of t he
peptide may i eHE L2 R RS ENHR9R R potgelt By S &N
enconpassed ithet |Ina|b¢t@nsbf M@EMmbetam signalingdmagf bé he femsgittle dmeaiurteh&) maa@ent

i nvention. riant is a in which a structure of

pepti de of 1 HEETESLn! | GOty | BHAT & TS, ol F4C81 APy SO SABS S

variation or (&’fr@dﬁcbrﬁrr@GJ/a_fabahVévﬁSV\hOVE-mQﬂ Io07%i ng any Change of the main
activity. For exanple, it 5 may be one &&Lel n one or nore of am no acids

at the po¥ition dr HiuEAH H%eret'ﬁr%srieﬁ’g Ri dqvetpRment Pt Aenerigiglogicaly
sequence of SkEGHR MWRichlis2efedtiVesidrt ddRAeMitilvE QEdliscank Ny @%rﬁstmadﬁcerred

is one wherein substitutions of glutamne with asparagine, tyrosine with
phenyl al ani ne®8ENeTAA oPhEs, nawml%mg Hegeneratien of the digsitpelf, cﬁf”da'ﬁg-iarﬁ?hl@ are
i ntroduced i not hgegfido b'HEi'yd 9%%“%8&%150fca§59 | Qoh@ruléscleroms @fafﬂé' §ReOf the

phar maceutical | y acceptab i ncl ude hydrochl ori de, fate,
phosphat e, | athQMgé thﬁ?rmhéhttcél offifplebated signaingt e, met hanesul fonat e,
p-tol uenesul f &urénd the like. Further, the present invention

provi des a ne ICI na[ use of a peptide or a variant, or pharmaceutically
accept abl e sdTEGHNEAGPRPBLEM] present i nventl on. The medicinal use

ol Udes ther apeytiocoRRGhOBRASPIN hNEnRP 1d SrallBaenRbad il ShnflioRases.

t herapeutic use for I's apeuti c use rcancer, and
t her apeuti c uspabler of pmmuhhgsmstteremnsrat@helvmieemmmmngodegmwyatmngamthe
fibrosis, cangel .. o gl onerul osclerosis is by the :25

20 . Further, the present .invention is intended to provide an effective
composition for treating body organ fibrosis, cancer, or glomerulosclerosis.
[TECHNICAL SOLUTION]

The present invention provides a peptide comprising an amino acid
sequence (LQVVYLH) of SEQ ID NO: 1 or a variant, or pharmaceutically

25  acceptable salt thereof.

In the amino acid sequence of SEQ ID NO: 1, L, Q, V, Y, and H represent
leucine (Leu), glutamine (GIn), valine (Val), tyrosine (Tyr), and histidine
(His), respectively.

Each of constituent amino acids of the peptide may in the L-form, D-

30 form, and/or DL-form, all of which are encompassed in the constituent amino

acids of the peptide of the present invention.



5 inhibition of Transform ng G owth Factor-betal (TG~ 131) signaling.
TGF-p is known as a highly pleiotropic cytokine that plays an inportant
role in apoptosis control, angiogenesis, wound healing, inmmune regulation,
and tunor biology. TGF- exists in three isofornms: TGF431, TG~ 5 132, and
TGF-133. Al three TGF-s use the sanme receptor. The TGF- 13 receptor has

t hree conponents: type I (Rl or ALK5), t?pe Il (RO and type Il (RIII or
bet agl ycan). TG-p (all isofornms) binds RIIl and recruits R P, which then
phosphorylates RI to forma heterotetraneric serine/threonine kinase
conplex. In turnp.Rl hey yl at S ; SPRGGe( (ol e cjat ed
Smads (R 10 Sna(]—sh)g),wgﬁgptﬁ% Iagt f°3'§“ o%“gp%et er ogr;rgr ?fzq@%r%{pggévsﬁ&tw%%nd&
whi ch transl ogesey trvenfian risichartidlly bitergéd by swentanadus eyaniations ot rartificiali pti on

(Prud' homre " S ; - " TS L, .the
term "i nhi bi t(?aé'r?h@? %‘&Y—lg biPﬁ%aé?qéig?’?%éa”ﬁ%%ﬁé“% i ?@J‘Wﬁa?ﬁéﬁ’%’ Sind to
t he receptor, mahde GreadBerird ofered Indrai df droinarebatsgat the pasitmspdioglylaatinen,

thus failing to forma conplex with Smad4,. an ab Res.c | ex
fails to trantg\'oég’?t @nﬁoh? 81 CasaRHE ?8'8ufgqlge?1f§a§1§§ﬁdptlpoﬁi)' Prare
Accordi ngly, d$upetifutezsanth othereaimira apidsy Pesfsrred do mpeswherein sobstituteaki ofg

and/ or preventing.a degenerative disc diseas risin eptide, or a
vari ant or pI‘%[PW&E'%%t"Y' 2 PPRATAUREH IYARTIRE 44 pﬁ%ﬁ%ﬁ”%f”tﬁ@%&ﬁ’brﬁ"dlor

i nvention. 20fstdimer withheyshieesenbrginiveatd Miroduest fethedaminooagid seduertel or
treating body organfibrosis, conprising a peptide or a variant or

phar maceut9 ca‘?flﬁ@eé&-ébl e salt thereof of the present invention.

Further, the pressghpldivest i e PpRathiReuficalip"ekpiadlRe f S4lt t MRt | luzencer,
conprising a peptide or a variant or pharmaceutically acceptable salt 25
thereof of tHeY/dREUIde. | §Ubafei oRhosphate, F\a¢taley | Meatsr o &ERRratey etvelale

provi des a compphbiionh@ pltbighédiiomhteMEdHHRIREEr OSi s, conprising a
peptide or a variant or pharmaceutically acceptable salt thereof of the

present inventioffurther, the TReesgBht inentisn pRWdEs agaedicinAlise ¢foh Perlifener

The. popti B thn DR onst ooh b T LRaRanY oieplbliaay Mene, & Pnse &

Lubke, The Pdpvérdios, TWel medicir@l use includes therapeutic and/or preventive use 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

20

25

30



Academ c Press, New York, 1965, and the like, and can be prepared by either
sol uti on- phase synthesis or solid-phase synthesis. Exanpl es of the

nmet hods for formation of the peptide bonds include azide nethod, acid

chl oride method, symmretrical anhydride nethod, m xed anhydri de nethod,

car bodi i m de net hod, carbodiim de-additive nethod, activated ester nethod,
carbodi i ni dazol e net hod, oxi dation-reducfion nethod, and the method

enpl oyi ng Whodward reagent K. In the synthesis of peptide, the cystine

moi ety can benhigitiea®f dyansigimyig Gepveh bastor-hetaddd GraldI)\sgmalingy converting a

cysteine noiety Re pephl | N i MatEi.ne J he 10
formation of thqu;e% id§ ghg\?ﬁ%? t hHégr}ﬂ%n (—:l-%txﬁéﬂr)llgl %{)lﬁ%fﬂai eFﬂa%e%(gre
carryi ng out iperteoupblenty rapaptosisn cortrala@bgiogeneggis upoundr nealiggoummune

guani dino gro ro OUR, | i J . partdci ein

t he reaction @Hlaﬂérqpr%ﬁec@éﬁ%ﬁwrfé]%gréb)éc%%/mgr%ugggﬁﬁga&éﬁbé Gr@fi% whi ch
partici pat®e ipR,tdnel TOEHE3L AY theecTGBfsame the saotd remepibr.biherddicplsedaptom 15i n
the art.

Exanpl es of the pr.otecting s.far carboxyl . group may
i ncl ude est er™8%r W&y 89'83?)%6@§c;tﬁp%§ ﬁ@lt%%gk Mﬂe,”&lgﬁzﬁnfj gtyﬁ?flg&%lénzyl,
t-butyl and corcb:ethgllwhn). TGF-B (dfixsoforms) dfndshRilpand eetivity BN owhichf thent he
am no group i pcl ude , : , :
Sobenayl oxyc ARSI RIS LB e PlelBBIsRg I SE)RABORDR RsecramPlex.
f1 uorenyl met hiyl taxy RIrgreRphorylates S&aDTENASSHbAS NRcBptot-asidontedSmass (R t he
guani di noBgr o%% mab/ include nitro, benz¥l oxycar bonyl , toﬁél ,
p- met hoxyHenzenadei)f 8 thendatisr 1Prme e BRIPSOTREHL ¢ hyt! rtgz’@ﬂ%ul"‘h&tl‘yl.
Exanpl es of tghsticatedCttb Nehdr Aubdsust Obinki§ e tdY ONAX Ydnddrreg@ateay tidhekbiistRn
t-butyl, benzyl, tetrahydropyranyl _and/or acetyl. Exanplesof the activated

forms of car I)EWh%fﬂG\? Hrebbi IRt 8619y irtlP i €% )-anhydr i de, azide and active
ester (ester w tha),&ONRkmeif- e teRS AN BPTERbeta? shyr@liRgt FRBASTRAL
cyanonet hyl al cohol, p-nitrophenol, N
30hydr oxy- 5- nbebd¥intaiie-to bindiia then esdeptadethan- Biyadd apdudaiads fpiliéo yndergo
hydr oxyphthal igdRodition MRS RAHRE S %rid 82flex with Smad4, and as a result,

the complex fails to translocate to the nucleus and regulate transcription.

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.

20 Further, the present invention provides a.composition for treating body
organ fibrosis, comprising a peptide or a variant or pharmaceutically
acceptable salt thereof of the present invention.

Further, the present invention provides a composition for treating
cancer, comprising a peptide or a variant or pharmaceutically acceptable salt

25  thereof of the present invention.

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.

The peptide of the present invention can be prepared by processes

30 commonly used in peptide synthesis. For example, the peptide can be prepared
by those processes described in Schroder and Lubke, The Peptides, Vol. 1,



7 An exanple of the activated am no group is am de phosphate. The
reaction is carried out in a solvent such as chloroform dichl oronet hane,
et hyl acetate, N, N-dinethylformam de, dinethyl sul foxide, pyridine, dioxane,

tetrahydrofuran, water, nethanol or a m xture thereof. The reaction
tenperature may be in the range of approx. -30 to 50C, which is generally
enpl oyed for the reaction. The reacﬁl on for renoving the protecting

group of thereptl de of the present invention may differ depending on the

ki nd of the pheademic fMgesy Naw Yous 1965 saslithe like. end cande pispared By gliher t o
rel ease the p L ny influence to the peptide
bondi ng. g%tg%pbrﬂo%g’g%wﬁg&%%\owﬁbmgﬁa%‘eéypfe}%g\%ed by acid treatnent, for
exanpl e, treat nmerdxawiplds hefdr ngemetl'tmlderfpdéorma}ldno@feﬂﬁebpen‘ﬁi@ebom@&jrmgme

fluoride, o i a

trifluor oacet%@%jﬁ%tkgg §°'§1 ‘?*ﬂﬁ? c#étﬁﬁ gﬁé gﬁ;ﬁP gde %quuctl xnedvm th a
sodi um netal amhydrideli dnetbo@,mmbedlmmdeatmétmd c cafummmderaddmwe method,

pal | adi um car bgn

n oyed. ormn e r tion
removi ng the Pt %?@?t?sﬁ Wﬁﬁ“ﬁ%@mé%&%e Q@F P pégitahgwecﬁg:ﬁorém PQfe such
as ani S|O| e, dpémhmle rﬁéthbdanegﬁimmg Wdasa}yahﬁreagemtiedn the synth’éstlebf pdsmdeemetu on
is conpleted, the prepare pe ide o e present inv
recovered by %Y%B‘ﬁve'ﬁ‘f’l%aﬁan gg@epoby %ISP'PV'{;‘Q'[ Iaoﬁysg pgﬁf'Yag\'é@ OF dy
exanmpl e, ext r@lﬁ'ivleﬂth we;tstém@mouétmfmmmaé ichain ifteer oyatiad Mty iafter te
col um chr omat og racﬁt%f Further, th E%&!de of the present invention

can be coMVerfoEpay the peptids chain, oy the EO%W?QF' &Rthed |y acceptabl e salt

as described aboywférg téfryRy celvemMd @Bé‘ﬂ)lmgﬂfé”é%fen a carﬁdsssﬂ RESH, d8mird
accordance with the present 1nvention %/nt esi zed an aut omat ed

pepti de synt h&oHReduasidingy SFIPpr HYdOXY 959urg the "Ewwbﬁi? Agt PaEsiRAGues.
For exanpl e, @& @eSichBbrP &R I pFAELtes M@dweamﬁxﬁrggaﬁ'm 8minss gRiupoene

encodi ng a fusion protein consisting of a fusion er 00and the peptlde
of the presenthichy@articipate Hr hegtrupting remtippmaatheoaptlvatedrw BYetiads oMb t
m croor gapi sm,wht §it he fusion gene, expressing a desired peptide in the 8

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.

Examples of the protecting groups for the amino group may include

20  benzyloxycarbonyl, t-butoxycarbonyl, isobornyloxycarbonyl, and/or 9-
fluorenylmethyloxycarbonyl.

Examples of the protecting groups for the guanidino group may include
nitro, benzyloxycarbonyl, tosyl, p-methoxybenzenesulfonyl and/or 4-methoxy-
2,3,6-trimethylbenzenesulfonyl.

25 Examples of the protecting groups for the hydroxy! group may include t-
butyl, benzyl, tetrahydropyranyl and/or acetyl.

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-

30  hydroxy-5-norbornene-2,3-dicarboximide, N-hydroxysuccinimide, N-

hydroxyphthalimide and 1-hydroxybenzotriazole).



formof a fusion protein in the host m croorganism and cl eaving and
separating the peptide of the present invention fromthe fusion protein
using 5 a protease or conmpound. Theam no acids used in the present
invention are abbreviated according to the | UPAC JUB nonencl ature as bel ow.
Am no acid Abbreviation Alanine A Argi gi ne 10

An example of the activated amino group is amide phosphate.

The reaction is carried out in a solvent such as chloroform,
dichloromethane, ethyl acetate, N,N-dimethylformamide, dimethylsulfoxide,
pyridine, dioxane, tetrahydrofuran, water, methanol or a mixture thereof.

5 The reaction temperature may be in the range of approx. -30 to 50°C,
which is generally employed for the reaction.

The reaction for removing the protecting group of the peptide of the
present invention may differ depending on the kind of the protecting group,
but it should be the one, which is able to release the protecting group

10 without giving any influence to the peptide bonding.

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 or a
mixture of these acids. Further, reduction with a sodium metal in liquid

15 ammonia or catalytic reduction over palladium-carbon can be employed.

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.

After the reaction is completed, the prepared peptide of the present

20 invention -can be recovered by a conventional process- for purification of
peptides, for example, extraction, partition, reprecipitation, recrystallization
or column chromatography.

Further, the peptide of the present invention can be converted into its
variant or its pharmaceutically acceptable salt as described above in the

25  conventional manner.

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

30  and the peptide of the present invention through gene manipulation, transforming

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

mg/day for

The amino acids used in the present invention are abbreviated according

Amino acid
Alanine
Arginine
Asparagine
Aspartic acid
Cysteine
Glutamic acid
Glutamine
Glycine
Histidine
Isoleucine
Leucine
Lysine
Methionine -

Phenylalanine

Proline
Serine
Threonine
Tryptophan
Tyrosine

Valine

Abbreviation

< <S4 0WUVNMzxr-~r—-—IOGOLDOOMZID>

to the IUPAC_IUB nomenclature as below.

A dose of the peptide or a variant or pharmaceutically acceptable salt

parenteral

administration. For

oral

thereof is in the range of 50 ug/day to 1 mg/day, preferably 0.5 mg/day to 1

administration, the dose is
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| sol euci ne Leuci ne Lysine 20 Methionine -

12 to 1.5 times larger than the parenteral dose. For rectal administration,
the dose is 2 to 5 times larger than the parenteral dose. The peptide of the
present invention is administered largely by parenteral routes, for example
local injection (intradiscal injection for degenerative disc disease, and
local intralesional injection for other body organ fibrosis and cancer),
intravenous/intramuscular or subcutaneous injection, intracerebroventricular
or intraspinal administration or transnasal administration and intrarectal
administration. Further, oral administration may be adopted, if necessary.

The peptide or composition of the present invention, in combination
with a pharmaceutically acceptable carrier, can be formulated into desired
dosage forms such as injections, suppositories, powders, nasal drops,
granules, tablets, etc.

The pharmaceutically acceptable carrier can be prepared according to a
number of factors well-known to those skilled in the art, for example, taking
into consideration the following non-limiting factors: the particular
physiologically active material to be used, and its 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 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 DSW (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 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
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known in the art, for example, as disclosed in “Remington’s Pharmaceutical
Sciences,” Mack Publishing Co., Easton, PA (latest edition).

The peptide of the present invention can be stored in a physiological

saline solution and can be freeze-dried in an ampoule after addition of
5 mannitol or sorbitol. The freeze-dried peptide may be dissolved in
physiological saline or the like for reconstitution prior to use.

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

10 pharmaceutically acceptable salt thereof of the present invention to a
subject (a mammal including a human).

The treatment of body organ fibrosis, cancer, and/or glomerulosclerosis
may be by the inhibition of TGF-beta1 signaling.
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Tyrosi ne Vahne V A dose of the peptide or a variant or

phar maceutically acceptable salt 30thereof is in the range of 50 fig/day to
1 ng/day, preferably 0.5 ng/day to 1 ng/day for parenteral adm nistration.
For oral administration, the doseis 9 1.2 to 1.5 tines larger than the
parenteral dose. For rectal adn1n|strat|on the dose is 2 to 5 tines |arger
than the parenteral dose. The peptide of Hhe present invention is

adm nistered largely by parenteral routes, for exanple |ocal injection
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phar maceut i cajDescastoepifdrhwings) ri er can be pr epared according to a fi
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other than the oral administration route, may I nclude D5W (5%l ucose in
water), an aq@&S88Cs&sol uti on containing 5% by 25 volune or |ess of

dextrose, ;and phyg60l 99l Gak R8s | Nere | gegmg %SWé},fterhOB%lt bﬁécjflélé RO

injection, a variety of 1njectable hy npl oyed”t o enhance
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beta1/Example 1 peptide-treated cells, and TGF- beta1/DMSO treated cells.
[Mode for Invention]
20 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.

25 Example 1: Preparation of peptide
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
30 peptide synthesis) using an automated peptide synthesizer (ASP48S, Peptron

Inc.).



30 preservatives and antioxidants. The peptide or conposition of the
present invention may be preferably fornmulated into a desired dosage form
dependi ng upon di seases to be treated and ingredients, using any
appropriate nethod 10 known in the art, for exanple, as disclosed in
"Rem ngton's Pharmaceutical Sciences,” Mack Publishing Co., Easton, PA
(latest edition). The peptide of t ht# present invention can be stored

in a physiological saline solution and can be freeze-dried in an anpoul e
after addition ofNhailis(krbt2-elorofriiyh BesinThwas r disge- dni whicheihei tist raxyinpe
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use. Further, the préesent rnvention provides a nethod Tor treating
and/ or pr evenadigs) usedeinethat peptidti synthiesieawere wde potested ibyr dstys,(Taanter
and/ or gl oner yl | erosi 0L 1.5 dm ni stering i - i ant
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TG bet al si grr?gp??ltg. 15 ?, 30 11 SDENZONIAZ ramethyluFonium
hexafluorophosphate (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

10  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

15 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 ym), 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

20- purified peptide was confirmed using an LC/MS (Agilent HP1100 series),

followed by freeze-drying.

Example 2: Confirmation of disc regeneration effects

2-1. Preparation of disc degeneration model animal and collection of
25  experimental disc
30 rabbits (New Zealand white rabbits; Orient Bio Inc.), weighing 3 to
3.5 kg, were prepared irrespective of sex.
The rabbits were anesthetized by intramuscular injection of 5 mg/kg of
xylazine (Rompun, Bayer) and 35 mg/kg of ketamine hydrochloride (Ketalar,
30 Pfizer). Prior to the procedure, lateral plain X-ray using a fluoroscopic

to a



[ Advant ageous Effects] Anovel peptideof 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 5gl omerul oscl erosi s, andi seffectivefor the inhibition of TG betal
signaling. [Description of Draw ngs] FIG 1 illustrates a photograph
taken after staining normal disc ti ssue, TDVBO adni ni st er ed degener ated di sc
ti ssue, and Exanple 1 peptide- 10adm ni stered degenerated di sc tissue.

FIG 2 illustapnasatua (Yoseh DRIGGI AgTegithaEan yenobiipec ieiestablisl éhs pos- a
DMBO- admi ni S.tr?ﬁLe%go ! ﬁgsgirnguﬂ'\em P FtaNBlHELrh BER! T Rggéﬂn@ frof fhrdlsSC
group in a di st degeneration el”, in conparison wi a normal di§¢ group
as a referencw. a5FaBdadi forusteratrestanérasal disc ofpavestAdlien theotabbital weres f or

col 1 5. T ek Pled 0L 47 GO B, F s 1o 1 et fEorieS e P
bet al/ Exanpl ecdnfipepd i be- thee atantinee| ared - @bl uBGHibbestua 1 WalkB6tahbedt ato Cttlel s.
Gotai 1 wi th v ETUFBREAl cSihe oF S BT \Benpeand Hiedevasaines rede. T C
provi ded onl yAfi@retdveng fromtthe @anéstredia spephinidly eeté houstiddn Sheagediner thee
construed as Ll g e S SoRe A0 SRLLLE 2" o0 BE P ERSAy (8288 bng
Light/Dark (L/D) cycle: (light from 08:00 a.m. to 20:00 p.m.). All animals were fed

10  once a day. X-ray photographs were taken 2 and 4 weeks after the initial annular
puncture. The X-ray was taken after anesthesia. Based on the results of
X-ray, an intervertebral disc height (IVD height) was measured. From the
measurement results, disc degeneration degree was quantified by a
modification of the method disclosed in Lu et al., Spine. 22:1828-34, 1997.

15 Thereafter, experiments were carried out for two separate groups, DMSO-
administered control group and Example 1 peptide-administered experimental
group, and the rabbits were euthanized by injection of ketamine (25 mg/kg)
and sodium pentobarbital (1.2 g/kg, Nembutal, Ovation) according to the
planned schedule, followed by extraction of the disc for histological and

20  biochemical analysis, respectively.

2-2. Measurement of disc regeneration effects by disc tissue staining
Disc-degenerated rabbits from Section 2-1 were divided into two groups.
Each group was given dimethy! sulfoxide (DMSO) and the peptide of Example 1
25 (0.5 mM/animal) by local intradiscal injection twice. The administration
point for each group was 4 weeks after the induction of disc degeneration and
2 weeks thereafter. After the second administration, the animals were raised
for 4, 6, and 10 weeks, respectively. At Weeks 4, 6, and 10 after the first
administration of each of the Example 1 peptide and DMSO, the corresponding

30 respective disc tissues were extracted and fixed in formalin.



A peptide (LQVWYLH SEQ ID NGO 1) having an am no acid sequence of SEQ ID
NGO 1 was prepared by Peptron Inc. (Republic of Korea), at the request of
the present inventors. Specifically, amno acid units were coupl ed one by
one fromthe Ctermnal, by Fnoc SAPS (9-fl uorenyl net hyl oxycarbonyl solid
phase 30 peptide synthesis) using an automated peptide synthesizer (ASP48S,
Peptron Inc.). 12 NH2- Hi s(Trt)-2-ch1I4or o-Trityl Resin was used in which
the first amno acid of the C-termnal of the peptide was attached to a
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25  further worsening disc degeneration.

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

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

pulposus region (panel F of FIG. 1).



10 once a day. X-ray photographs were taken 2 and 4 weeks after the initial
annul ar puncture. The X-ray was taken after anesthesia. Based on the
results of X-ray, an intervertebral disc height (IVD height) was neasured.
From t he neasurenent results, disc degeneration degree was quantified by a
nodi fication of the nmethod disclosed in Lu et al., Spine. 22:1828-34, 1997.
Thereafter, experinments were carried out!'®or two separate groups, DMsO-
adm ni stered control group and Exanple 1 peptide-adm ni stered experinmental
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bi ochem cal acomhpients aresqeath bf/ edlig. dud-t@ disksleganenation. of di sc regenerati on
effects by disc tissue staining Di sc-degenerated rabbits from Section
2-1 were divided into two groups. Each group was given di methyl sulfoxide
(DVMBO) ands t he p@xaintisde f Coxéinphtiod o2 n¢réadedrivkpressidn obyqdeecah demieriadi scal
i njection tvvié‘_e. Jhe adm nistration point for each group was 4 weeks after
the inducti ondi8EU$BUES degeneration and 2 weeks thereafter. After the second
adm ni stration, tH-amenBCR Was ecartdds odt t®exdmire aagehel @xpreekisn level of
respectively. At Weks 4, 6, and 10 after the u%st ?dn‘i ni stration of each
of the Exanpl 9e¢Ept WHE df @ DRRIGSCIREVE sPirasgofAli MEirsoFaapereiy & diss:
tissues were g@epeacted and fixed in formalin. 14 The fixed disc tissues
wer e enbedded in paraffin, and serial sections having a thi ckn?ss, of 4 pm
al ong t hel&agi t t #+1.pPsRaratione of rdissadegenenption suedel saiimgh and; ggllsatian sofyi t t al
sections wer eeﬁegh'{é‘ﬁ%l\&istch hemat oxylin and eosin (H&E). For the conparison

wth the norma Isc tissue, the disc was extracted, treated and 5stai ned
from the rabbits Inihensaree madoet avin Braniple -t ainalp Aare Rreraces anhgvided: he
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.20 pulposus and the annulus fibrosus were separated and placed in tubes,
followed by quick-freezing in liquid nitrogen and storage in an ultra-low
temperature freezer at -70°C.

Total RNA was isolated from the quick-frozen and stored disc tissue
using a Trizol reagent (Invitrogen). cDNA was synthesized using the isolated

25  total RNA (2 pug), oligo dT and MMLV-Reverse Transcriptase (Invitrogen).
The quantity of mMRNA 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 uM Primers, and 2X PowerSYBR Green PCR
Master Mix were mixed to make a total volume of 10 ul. Real-time PCR was
30 performed under the following reaction conditions: induction of enzymatic activity
at 50°C for 2 minutes and at 95°C for 10 minutes, and then 45 cycles each

consisting of reaction at 95°C for 15 seconds and reaction at 60°C for 1 minute,



On the other hand, the DMSO adm nistered disc tissue exhibited a size
reduction of disc, indefiniteness between the annulus fibrosus and the

nucl eus pul posus, and scarcity of extracellular matri x conponents (panels C
20 and D of FIG 1). Further, it was difficult to find the stained cel

nucl eus in the nucl eus pul posus region (panel D of FIG 1). That is, these
results indicate the death of cells, whil®h had been present in the nucl eus
pul posus. The cell death due to disc degeneration is as already known, and
the absence abliswdd sby esmdasednient nof padtticeshmid ofclexEThvaleuBAPDrhwas x
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10 pl. Real 'tbrré%eﬁaccﬁv\éﬁﬁon 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

o5 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.

Example 4: Confirmation of TGF-beta1 signaling inhibition
30 Inhibition of TGF-betat signaling by the peptide of Example 1 was
confirmed in accordance with the following experimental method.
Treatment of HepG2 cells with TGF-betal is known toresult in




30 performed under the follow ng reaction conditions: induction of
enzymatic activity at 50C for 2 mnutes and at 95C for 10 m nutes, and then
45 cycl es each consisting of reaction at 95C for 15 seconds and reaction at
60C for 1 mnute, 16 followed by neasurenent of each threshold cycle (CT)
val ue. GAPDH was sel ected as a reference _gene, and a CT val ue difference
(ACT) between the reference gene and thé7aggrecan gene was cal cul ated. In
addition, a CT value difference (AACT) between the nornmal disc and the
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to a nitrocellulose 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 4°C overnight. Next, the membrane was washed
30 three times with PBS-T for 5 minutes, treated with a 1:5000 dilution of the



10 37C for 1 hour. Then, the cells were treated with the pre-incubated
solutions for 30 mnutes, followed by extraction of proteins. In addition,
the cells were previously treated only with 10pM of SB431542 (TOCRI'S, USA),
an inhibitor of the TG-beta receptor, followed by incubation for 1 hour,
and then treated with TG--betal (5 ng/ 1) for 30 mnutes. Then, the cells
were honmpgeni zed on ice in 15 Radi oi mmnc?pr ecipitation (RIPA) Lysis Buffer
(MIlipore) (50 MM Tris-HCl (pH 7.4), 150 nM NaCl, 0.25% deoxycholic acid,
1% NP- 40, 1m\h1<€§¢f9ﬁ@hétﬁra¥m?@c tHRRLedyygated pptiTarsitagecondasy antibody (Bio-
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TOF-betal. present invention exhibits dose-dependent inhibition of TGF-beta1 signaling,
diseases curable by the above-mentioned TGF-beta1 signaling inhibition, ie.,
body organ fibrosis, cancer, and/or glomerulosclerosis can be treated
30  (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-beta1 signaling



Fromthese results, it can be seen that since the peptide of the present

i nvention exhibits dose-dependent inhibition of TG--betal signaling,

di seases curabl e by the above-nentioned TG betal signaling inhibition,
i.e., body organ fibrosis, cancer, and/or glomerul osclerosis can be treated
30(Prud' homme &), Lab Invest 87:1077-1091, 2007). Further, it can be seen
that the peptide of Exanple 1 does not c@hpletely inhibit TGF-betal
signaling 19 unlike SB431542. As TGF-betal signaling is an inportant

regul at ory neartlikeiSB4311642.hs TGRehetdsosignalingrip Batiopontdit segulatonomeTiarmibmt al

e T
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Tyrosine, F igsddwenyl al anine, Wis Tryptophan, His Hi stidine, Kis Lysine,
and Ris Arginine. 10[Claim2] A conposition for treating and preventing
degenerative disc disease, conprising a peptide or pharmaceutically
acceptabl e salt thereof of claim 1.



[ C ai m 3] A conposition for treating body organ fibrosis,
conprising a peptide or 5pharnmaceutically acceptable salt thereof of claim
1. [daimd4] The conposition according to claim3, wherein the
treatnment of body organ fibrosis is by tR@ inhibition of TG--betal
signaling. [Caim 5L A conposition for treating cancer, conprising a
peptide or phifgabMddelti cal |y acceptable salt thereof of claim1. [C aim6]
The conposition according to claim5, wherein the treatnment of cancer is by
the inhibition of TG--betal signaling. SE;[C aim7] A conposition
for treating [§lamet]ul oscl erosis, conprising a peptide or pharmaceutically

e S ot /O, of A ep B A hprais e peres  RuBERSE ' o
t he i nhi bit i opeptitie Téprebetted by ittymbélowdorniula ai m 9] The peptide or
ept i de. cons st | ngtn N o WHABICEERL siq 1o 20 e
wherein: L is Leucine, Q is 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.
10 [Claim 2]
A composition for treating and preventing degenerative disc disease,
comprising a peptide or pharmaceutically acceptable salt thereof of claim 1.
[Claim 3]
A composition for treating body organ fibrosis, comprising a peptide or
15  pharmaceutically acceptable salt thereof of claim 1.
[Claim 4]
The composition according to claim 3, wherein the treatment of body
organ fibrosis is by the inhibition of TGF-beta1 signaling.
[Claim 5]
20 A composition for treating cancer, comprising a peptide or
pharmaceutically acceptable salt thereof of claim 1.
[Claim 6]
The composition according to claim 5, wherein the treatment of cancer is
by the inhibition of TGF-beta1 signaling.
25 [Claim 7]
A composition for treating glomerulosclerosis, comprising a peptide or
pharmaceutically acceptable salt thereof of claim 1.
[Claim 8]
The composition according to claim 7, wherein the treatment of
30  glomerulosclerosis is by the inhibition of TGF-beta1 signaling.
[Claim 9]
The peptide or pharmaceutically acceptable salt thereof according to
claim 1, wherein the peptide consisting of an amino acid sequence of SEQ ID



NO 1. [Oaim10] The conposition for treating and preventing
degenerative di sc disease according to claim2, wherein the peptide
consisting of an am no acid sequence of SEQID NO 1. [daim 11] The
conposition for treating body organ fibrdsis according to claim3 or 4,
wherein the peptide consisting clan am no acid sequence of SEQ ID NO 1.
[Caim12] NO: 1The conposition for treating cancer according to claimb5

or 6, wherei ndi% ﬂﬁpti de consisting of an ami no acid sequence of SEQ I D
NO 1. [d ai nj; % The conposition for treating gl onerul oscl erosis
accordi ng to cl ai nTAe @ontpositiberfei treating prep pralentog segemnergtivd diso disease aci d

sequence of SaEc%olrdll)né\I% cl%im 2, wherein the peptide consisting of an amino acid sequence
5 of SEQID NO: 1.
[Claim 11]
The composition for treating body organ fibrosis according to claim 3 or 4,
wherein the peptide consisting of an amino acid sequence of SEQ ID NO: 1.
[Claim 12]
10 The composition for treating cancer according to claim 5 or 6, wherein
the peptide consisting of an amino acid sequence of SEQ ID NO: 1.
[Claim 13]
The composition for treating glomerulosclerosis according to claim 7 or 8,
wherein the peptide consisting of an amino acid sequence of SEQ ID NO: 1.
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