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(57) Abstract: The present invention relates to a peptide having dentin regeneration activity and a use thereof. The peptide according
to the present invention promotes dental pulp cell behavior, including the attachment, spreading, and migration of dental pulp cells,
and promotes the differentiation of dental pulp cells into odontoblasts. The peptide according to the present invention can be used as an
active ingredient in dental materials, such as root canal filling materials or pulp restoration materials, associated with tooth restoration
and dentin regeneration, and can also be used for treating and preventing dental pulp diseases.
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0.00001-10,000 mg/kgo] L+, o] el

[e]

T
*J (hard tissue formation)f-5, & 75 #| A}

24 b9 &%
|38 =& (perforation repair)

A BHA

1o
3
4

kel
=]

Fol &
=]
=~

T
~L-

1«
e o] AL} A A, FdkA, I A, QA
T

A
) % (apexification), | 7~ 2. & %= 2] (barrier technique),

9l
Fol ) A 5}

st
=

J
[6)

A

9 =]

[e}

°]
H (indirect pulp capping), X5+ ©<=(pulpotomy), A| L4 A <=
(guided bony regeneration, GBR)

(pulpectomy), Xt TR o] 7 4]
Ak A o=z, Hopdo] &

2~
=

(direct pulp-capping) %

7H A7} ol
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[80]

[81]
[82]

[83]

[84]

A (histone deacetylases) #] 3l 4|, 3F4F8}A|, 3 2~ 32 €] 3}o}-Al| (phospholipases) 2 A}
2 A A ol Al (cyclooxygenase) A3l & 8 218 0 2 dF= AGA|, Wnt 2
AdzdA L FAAE 29 5 Aok FAH R, s e E

A
2] Z 2~ EFEL A (trichostatin A), 8 2| ©] E(butyrate), 23 2 ©] Ak (valproic acid), o}
==

1l (Mobic); | 14! & (penicillin), Al 2 & 2= 3 ¥ (cephalosporin), 7ol A1
(kanamycin), 7 E}r1}o] 21 (gentamicin), Al A27}o] 2l (sisomicin), ol 2] E Zw}o] Al
(erythromycin), §F 31} o] Al (vancomycin), E}- 0] 2 3 2} (teicoplanin), F] & &
(quinoline), ©] A~ A2 (isoxazole) - = A 2 2] F & & &}o] = (lithium chloride) &
o] Foi xl ol A Al | shit o] 4o o= = At

oo o S| mEW, AEHE 29 ofu| A o] IS 19
olu] Ak A A(RVYFFKGKQYWE)S ¥ $H6hi= o14:351= 1271 W A] 1737] 2] o}
H Ak D=2 o] Fo 7 flepol =, A7] fEto| =8 I ob eyl & H

LJEE AV EY R EULHEE ek A2 E o A et faw

Aol Fost= GAE E3lslE X E Y
Shot. 7] i A= AZE = 1S AlS]

o

f

|5

[e)
™

-

2
%
e

-
.

ef
>,
n@ o
=
o
>
iy
iy
I
)
=
Ve
o7
=
o
o
Ll
eis)
P‘L
rir
2
db
P‘L
rir
o
=
=
N
3
(F'%)
=
1o
0]
o
H
=8
ef

o & SHE, AEHE 29] ofv| =2t Ao A EHE 19] ofv] =
(RVYFFKGKQYWE st AEak= 127 A 17370 9] ol =4t
A o] Fol 7 o], Y] MEfo| 28 AP ehs Hel T2 QE =, B

~
2l
2
jiies
o
|
o

o= AT 19 ofv A M A2 E3ete
8-0f “Z 3 %A (root canal capping)”-> *] o} 2]
oA A & 23S JH o E
= 2 A= ZF T4 (core)
A -5-= 7 B ¥ Zf(gutta-percha) @F A& Hidshi= 23 F7 A 2l (root canal
sealer) 2 - H U S A = A opo] X op-¢-2F A R A o A E4HE A
A =
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A 4 iz MTA 235 ©| v thBMP-2 2350l Hl &l T 4 a1 A 8HA| 5745
ot ol A ¥ At
L5 A A g wE e 25 F, I-DSP AA & o] §3to] Wz A 55kl A
g ATE Ve sle R, 3l B TS Al @] BE T el A DSPYF Al E
upe} Zojx AEH Atk MTA 25 7 ViP-16 1> A 3] 3k 22 U] o) A]
F2 FEE YEr AT

[119]

[120]

[121]

[122]
[123]
[124]

[125]
[126]
[127]

[128]

68 70 5 wE 4 45 5, FDSP A o] Gehel el 55}91 )
% S e Al 5l AL % 15 ol 9 G, e
o] 4ol ufe}, v 232 o

MN'
g
1o
of\
>
=2
>,
juies
1=
o
k1
— \d
N
o, .
DX
ol
2
o &

el 5ol A 78'53"% = A7 A E Slo

o] ghr,

[EA14 1]

F el o] = (peptide) 2 A] 22| FH]

¥ wkvgd of W& s Elo] = (peptide)i= Pioneer F EFo| = 314 7| (Applied
Biosystems)©l| 4] C-‘&tof o}n}o] = (amide) 2} Fmoc(9-fluorenylmethoxycarbonyl)-
71/E SLA 2 WS o] -&-8to] A BT ] E 2 (Peptrom) AR A, Syl A ]
Elol| =& A stal, 53 Astlet o ALEH B E fEol = £
= 97% ol /ol At Aol A= 2 g 2 VnP-16 F ELO] =(RVYFFKGKQYWE:
AMEHE DE A0 2 AR 5L, Millipore(Bedford, MA, USA)Oll A %1 g

o

to
M
r g

A A M EZUES A 202, W72 F1EFo] = (scrambled peptide;
SPYFVWRQFYKYEKG: A9 & )HE &4 tlx2a- o2 AL831 3T,

[ A] 4] 2]

BRI

hDPC (human dental pulp cell, 1 7FX] 4= )= A&t 8} 1. %] 7} 9 1(IRB No.
CRI19007)¢] IRB(Institutional Review Board)2] 22} & 2] X <918 ol 312}2]
A3l A =38 TF hDPCE 10% A2 Elo} e H(FBS) 2 1% Ay A &/~
E 3 & n}o] A1(10,000U/ml 3| 12 §1, 10,0008 ml 22 E 3] E1}o] 21; Gibeo, Paisley,
Scotland)©] % 7}¥ DMEM HJ| X](Gibco BRL, Carlsbad, CA, USA)°ll 4] 33] Al tf
okt t}. o] %, hDPCE *] A (odontogenic) ¥-31 2 F5317] 918 10% FBS, 1%
AU A/ AEF Entol 4l 10mM = &) Al &-2- 214K B-glycerophosphate), 200uM
ol A~ = HAE 0.1uM B AL EF<=(dexamethasone)©| & 7}¥] DMEM Hl| %] & A&
slo] wlj ¥Fst At T

[AA] 4] 3]

<
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[129] AX AES 4

[130] hDPC9] A <58 Cytox Cell Viability Assay Kit (DoGenBio , Seoul, Korea) & A}
831 VnP-16 & A 8Foll A 22AF31 AT 969 M & &2 o] Eol] VnP-16-2 50, 100
2 200ug/mle] F52 A2l st v, ZF el 1.5x 10°H 325 ) o]’ 8FaL 37°Col
A 244 7F Hex= 48 A1 gHERE v kel T =8 HI ETE 5D A 9H10 w)S ZF
ol H7Fstar, 37°Col A 241 {F &2t v Fat AT}, mpA| o B mlo] AR EH o] E
2] 4 (Epoch2, Bio- Tek, VT, USA)E AF-8-31¢] 450 nmoll A &35 E =4 315t

[131] [AA] o] 4]

[132] hDPC Al ¥ 53 2 HZ 4

[133] WA, A F2F A S 9 El 48-9 W F Z# o] EE 4°Col A 2441 &< 1 %E
AU EZYE (0.264g /em?) 0.2 ZE ST SP ¥ VnP-16(10.5ug/cm®) % 2!

Fi

2ol A 2443 FoF AxzEle] S ol Eo ZRISIIUN A X 2 B AL g8k
S FAogHEH AA 3, Ho H2E el = A s EE AFEEIT F
Elo| =& FE ¥ Z# o] EE 37°Co| A 1A Tt 1% ESAE £2FA 4

T(BSA)°] 7 PBSE 23t & thA] PBSE Al & 8131t hDPC Al (5 x 10°
cell/250uL)E 2+ Zd| o] Eoll H7}slar 37°Coll A 1A ZF ok M kst &, S g0l E

= PBSE 23] Al A ste] -2 4] o= A2 E A7 skl #2404 Al S 10%
2o T 158 B9 1481 0.5% A e vlo] & o g2 (A 7F FoF ol M
SHRATE o]+ SOl EE 22k T & FEw A 33 Al HSESLAL. o] F 7 well €]

855 2% =4 25 Y EF(sodium dodecyl sulfate)©l] 53-3F &8 A| 71 3 v}
olARZHoE YU E o]&3sto] 570 nmell A FF=E 5453t
[134] E3H AE AHY NS A, AVl 2 HHe R flEto| vt I E
o] E ol hDPC A (3 x 10°cell/250uL)E 37°Coll A 34 ZF B <F vl k31 ). -2
AEE 10% E2EH SR 149351 0.5% 8] ~8 vfo] Lo 7 (A ZE Gt A
AT 19 o, S8 ol EE PBSE =77 33] Al A $F 2 Image Pro Plus
AX Egof(H A 4.5; Media Cybernetics, Silver Spring, MD, USA) & A}-8-3Fo] A
Eo] aHAE 54 X H3 A E Hrtsksith
[135] [AA] 4] 5]
[136] 2 YA AA o] F £4
[137] hDPC9] o] & ¥ 2 &+ ﬂ%%e—?% Brtshr] A8l a8 A A
At} 2449 ¢ o] Eol| A hDPCE & o] & aho] e v A ol A 80% 71 &
(confluence)A| 7| 7HA] Hlj ¥ &t At :L%Pr 2wl 2] of| A 24A] 7+ A O vl ok ‘&?
ol 200ul ¥ 3 §] & & ~A A A=-5 7hst i oh PBSE W A& Al H sho] Al
& A A G5, Al vl el B8] E(10% DMSO), Bl E =¥ ¥l (1.25ug/ml),
SP(SOug/m) <& 1= VnP-16(50pg/ml) S A 2] 51Tk, A 7] B 0,24 L 484 7ko] Ak
< ) 37| 7 (Nikon, Tokyo, Japan)S- AF-8-3Fo] AFZ1-E A 91T} Image Pro Plus 4
X E 9o} (H A 4.5; Media Cybernetics, MD, USA)E A}-8-3}o] to]H & ¥4 3}
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[138]
[139]
[140]

[141]
[142]
[143]

[144]

O THE-B] 48 A1 7FA] AR 7k <] o] 2~ =1 e 2] o) 3 &= H] alsk o). 2~ =12 2] 7|
HE(%) = [A0) - A(/A(0)] x 1002] 4] &= Attt o] 7] M 7] 2= 3 A
A A2 "A0) ol AL i AR F-o] WA A" 22 5FA
& A& 3 S8l Ekel

[ 2] 6]

2] Q1 4HE 3] & 4~ (Alkaline phosphatase, ALP) 2 Alizarin red S(ARS) & 4

ALP 94 A& Tartrate-resistant acid phosphatase(TRAP)/ALP ©] = 944 7| &
(Takara, Shiga, Japan)E A}-8-3lo] Al 22A}e] Z 2 & Fof] u}bg} %] 4 (odontogenic)
i F 7Rk s th ARS A2 XA F 5 5 35}l = at it
ARS A E 9lall Al E -20°Col A 30+ &<t ice-cold 95% ol ¥H-&- 2 3178 3 -,
40 mM Alizarin red S &9 (pH 4.2) 2. & 1A|ZF FoF AA AT A A EE 2
AF TR 53] Al FH g PBSE 15+ & Al F skt 34k& A7 sshr] ¢
&l & "] 7 (Nikon, Tokyo, Japan)& AF-&-3lo] ZH 0| EE #3513t}

[ Ao 7]

AFA AA FFE L A w3 (qRT -PCR)

Q17+ 2 4=A| 3£ (hDPCs) 2] A A (total) RNA 2] #-2] =, RNeasy® MiniKit
(QIAGEN, Valencia, CA, USA)E AFg-3Fo] Al 2] XAl A of ufe} 485} 5]t}
cDNA & SuperScript® IV 9 A A} & A (Invitrogen, CA, USA)E A}-g381¢] 1|5}
i, 54 vb7] {3150l the PCR 53-8 73 5 3l th. cDNAE SYBR® Premix
Ex TaqTM (Takara) & AF-&3FaL, o} &l [3£ 1]9] 2ol Z glo] ™ & 200 nM 2] & %
=2 Apg-sto] F331S1 T CT(cycle threshold) %k Sequenced Detection Software
(version 1.3; Applied Biosystems)= AF-8-3Fi= A58} & %] F-4] o o3| A5,
Microsoft Excel& AM&-35Fo] 71 #4819t} 2F 314 mRNAS] Ao 28 =52
comparative cycle threshold ¥ 2 A}-83}o] Al Z AR Applied Biosystems)2] 32
B ol upe} A skgl o

nt
P>
Y
=
o
_N‘_rl
o

3t1]

Aewz | Fd4 | Zeeld A7 A(5->3)
4 GAPDH Forward GTATCCGTTGTGGATCTGAC
5 Reverse TGTTGAAGTCACAGGAGACA
6 ALP Forward ACTGGTACTCGGACAATGAG
7 Reverse AGACATAGTGGGAGTGCTTG
8 DMP-1 Forward CACACAGTCCAGTGAAGACA
9 Reverse ACCCGATATTCCTCACTCTC
10 DSPP Forward CAGAGGTCAGGGTTCAGTTA
11 Reverse GAGATTCTGGTTGTCCTGTG
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12 ocC Forward CTCTCTCTGCTCACTCTGCT
13 Reverse CGGAGTCTATTCACCACCT
14 RUNX2 Forward TACTTCGTCAGCGTCCTATC
15 Reverse CCAGACAGACTCATCCATTC
[145] [3% 194, GAPDH: glyceraldehyde-3-phosphate dehydrogenase; ALP: alkaline

[146]
[147]
[148]

[149]

[150]
[151]
[152]

phosphatase; DMP-1: dentin matrix protein-1; DSPP: dentin sialophosphoprotein; OC:
osteocalcin; RUNX2: runt-related transcription factor 2]

[ A4 8]

HARat) X o} A ¢ =5

7% =7 Sprague-Dawley F (rat)+= A1-& g3l 5 & 72 ¢ 9 3] (No.
SNU-180109-2)°] %Q1-& W3l OrientBioo| A -4kl th H & XF TE AL
2 2oll A EAl AT 7 A= RARE P Tl 15d Eek
A F X5 5 Z(pulp-capping) Al A&l T2 2, 2A7F A 24 A 2] A9
E(Resin) 135, ProRoot MTA(MTA) 135, H]| 3] &(Veh) “15, thBMP-2 “135, SP
155, 2 VnP-16 Z1E5 2 67l 1F o ® UrT?iE} 2 %l (Resin) ~L35 3} H] 3] - (Veh)
< 54 E2T S8, MTA 1% % thBMP-2 15> A a0 = AL-gs}
Aol A g3 Al dl E(Rely X U-200, 3M ESPE, MN, USA)E &

J _€ el
I
rm A

TA A o2, F ol 31.25 mg/kg tiletamine/zolazepam % 8.75 mg/kg A 2}%
(xylazine) S 74 FAFsto] npH A ZTE AL nbH & g9l gk 3 k53] &) o]
oy & 77 et stet Al A & == A Z T 3% H,0,4) 10% 4] =
Qo2 AN HOZ A D Akd Tof 315 = u] o) AR #1/4 Y

& Hbur)(A 74 0.5mm)E AREsto] wtd T3S 22 AEsalt

MTA(ProRoot MTA, Dentsply Sirona, York, PA, USA)T Al =G A 2] %] %] ol w}e}
L3t =5 x5 =xedn). S F2h7 2~ 4] (BiolandKorea, 5 9F,
3l=yol] 8] 3] Z(DMSO 10uL 2 DDW 5uL)(B] 3] £ (Veh) 1&), thBMP-2(2= 7] &
= 2ug, 15ul -3]; Pepro-Tech, Rocky Hill, NJ, USA)thBMP-2 “13), == 34
HEFo] =91 SP Ti= VnP-16 (272 =9 2mg, 15ul 3])(SP 2 VnP-16 13)E

747t BN S mE Y X 4ro) R T FEE K= MTA B 2}
A 2FEAE =T F AN AHER Gt A3 AFo= dd ANEES A
T 9ol 23 mxstgieh. A 2ol o gk x| o} 5§ WA Eky] 9 AWQH—




19

WO 2023/172004 PCT/KR2023/003027

[153]

[154]
[155]
[156]

[157]
[158]
[159]

A3l FE-E 12% EDTAR 453+ A 314 & A A35ka1 stebadof] ¥ vl (embedding)
stk stehd o E A& 5 um FA R S U, Al 2A TR EF
o] Wk o] 3-DSP(MABT37; Millipore, Billerica, MA, USA)& ] 2] gt 5 A&
HntEA Y D o) Q A(H&E) &9 0. 2 o) 29 Mt w4 o & ghasteld)
sh7] [ 219 AALE V]l whel 7 AES Hrbeta s e R A2 I
of thall HaE vzt ¥ Aol M= 7]E ol sl A H Adold =
T, AT mEE Y el AR g AdolE & HTbe AT
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