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B ool BHAWEE ol gl i Aol /Fsdd ART A1 Fobd ALEUMAS olgde], AFAE
o) FHo] HAH T, AEFH5ol A0, ARALAN Yol ERe] HE AT F AL FAHS
o whebA, B owgel AmR QIR Aobd Admuhude Aof @ F xAd 8% 3 A4y A x4 ¥
S AR, Ag T AY ARA D GFE ARA AR Lokl BEY + YL Aol

12 #=5 =¥ pBAD-HisA-DSP @& WHE Yehla, §F5 =W Ni-NTA resing ©]-&3% affinity A~
3 <

E %3] 453 rhDSPE coomassie blue ¥4 H polyhistidinedl=¥ S-S F3f &2l o),
3}
3)

% 2% rhDSPE A gsto] hDPCe A% H-2 &Ao] tidl] v x|= F3FS crystal violet Aoz ol THo
o},

£ 32 rhDSPE A3t hDPCe] Al FAe i) v X|= J&S NIT Aoz gRlgh THo|t),

% 4% rhDSPe] AololAE 38 HXAaHRE HIulsy] YA, BHdEE S48 Alizarin Red S @48 =
Ho|t},

% 5% rhDSP7} hDPCE] AololA =
ol Coll, ALP % OCN9] mRNA & 48 A#H 2AI7F PCR(quantitative real-time PCR)S T3l ZA3 A}
5 A3 o),

WS A7 G FAF g

o, #t7] AAdlel oste] X W@ wok YA AP @, s AAlds B 3PS dAss] 99
A W B owge] Wk ol ER YN E AL ohrh,

AAG 1: AZRF Aol A g= X2 g9l (rhDSP) W@d Takxn = A2

AzT A7 Aold A L2 2 ¢l (recombinant human dentin sialoprotein, rhDSP)S& WdsteE 2wd g~
=2 A2ZEE7] fs) WA, Az golE ALz E R H QS WEE= F4AE PCR(Polymerase chain reactio
n< 3 =3tk PCRS 50 mM KCI, 10 mM Tris-Cl (pH 8.3), 1.5 mM MgCly, 100 pg/ml A=, 0.2 mM
iNtRON, A&, &=7), % 50 pmole] 3}7] AWek Zetolw(MEds 1) 9w
= 30pl WA AlFsle] S E ST

o~

@ meor(4AWE 2B T

oM (M¥EWE 1) : 5'-CTAGATCTCAATAGAAATCAAGGGTC-3'

oM (MEWE 2) : 5'-TGGTACCATTATCCTTGCATGGACTTA-3'

PCR 27202, 55CZ 159 old¥(annealing) @A, 72C 1% A& (elongation) A, 94C 1¥<] WA
(denaturation) WA o]%o]zl Afo]2g 308 WHAH 4718 o) Aol ST PR AES ATHEL
Bglll, Kpnl< Ag3dtt. Adas Az Fof, PCR AHE2 pBAD-HisA WE 2] Kpnl &e]o] AZAAA pBAD-
HisA-DSP A %3 WES A %83},

AA 2: Az Aol AL2EZE QA (rhDSP) A4t . A A

A7) AAd 104 AZH pBAD-HisA-DSP A1 %3 WEIS =UAIZ] TOP10 A|EES 37°C LB-Amp Aol A a}Zwt
Zol 719k, HiIA 9 X (Ag) 7t 0.6 &k, 0.02% (w/v) L-o}ebH]=*(L-arabinose)ES #7}sle] DSP 23
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tilo

48 (lysed) A 713l &
Fad AT
SR dhg ol Asolo 7R E Aol 2 A (crude protein)S T AL ofn| wWite] EA| =
A8l ~ElY ] Z(hexahistidine tag)9} ZAE3= Ni-NTA resin Z#H(nickel-nitrilotriacetic acid resin
column; Invitrogen, Carlsbad, CA, USA)& ©| &3} A|ZALY L2 EZ wa} GASH ).

1A (induction) Al F . 3AIZE &<k wlekst FHol YAE
R PR

A 715 F3 HFAAA, olE
9= (sonicated) s th. &S 14,000g= 30 A A

A7) ez L AAE dwAS 12% SDS-PAGE(SDS-discont inuous polyacrylamide gel electrophoresis)E
o] &3t Eesd. AAE Gl $=%Ti= coomassie blue FHE T Folon, F5d duldo]
rhDSPeI%]  ojf = HEA|tolA7t Agd GUZFE 3¢l polyhistidine z5L1ﬂ(sc—8036 Santa Cruz
Biotechnology, Santa Cruz, CA, USA)E o]&3lo] =¥l B35S T3] st (= 53 chago] R
AL sl 719 &A% pre-stained ©WA w7 (ElpisBiotech, W, =)<} Hlﬂ—o}oq AEsH .

5 lolA B 4 9l%o], rhDSPE Ni-NTA resing ©]&3F affinity AAS £ vlud & 22 95 = 9
Ak, T, AAE rhdSPe] 58S tiEF 0.4 mg/mleldth.  L-ofghH] =@ =(L-arabinose) 2 AYAFH,

E.coli TOP10> ¥} 17kDas 7MA &= ©ildS A8t omn | o)== ofn|- Tk 3] 2Eld B3} rhDSPE o]
o]d §3 uwiAol dAatE ExE] HEFATHE 1, $= =W 2 lane). rhDSPe] &L SDS-PAGES}
polyhistidineo] thgt GAZ2 A E o] &3 J2d EFS 5 SAHJN(E 1, 5 =W 3 lane).

u

JIN

AAe] 3: 93k XFHE(DPC) ] E-g]

o1 7
Al
A A5

goe A

J=AIZ(hDPC) &= wr=rtjsta x| o]abufste] X|ol-F7l& Z&Y(dental and Craniofacial Clinic)elA 19
| 254 421 Xxte] Tt A3UFAE FHste] o|ZHEEH FEIUT. FAHoR=, XA A2

g - sk 37ColA g A &9t A1y FEAIYUAl 3mg/ml 2 dispase 4mg/ml-S X33}
Atk A7 AYAE 70um AT E THAAA FLAE AEE(single cell suspension)s &

NN

Al

2]

),

BN
o o
0 2

e

hDPCE 718 EZA3IAIZ] Aol 3 10%(fetal calf serum, FCS; Invitrogen, Carlsbad, CA, USA), =y
A G 2YF 100 U/nml, 2EfErolxl AHolE 100 pg/ml, ¥ IXE|2]2 B (Invitrogen, Carlsbad, CA,
USA) 0.25 pg/mlE E3HeE= a-FH 4 Q@ wiA|(Invitrogen, Carlshad, CA, USA)ol 37C 5% CO,SHAoA v %]
Atk WYE AEE 0.25% trypsin-EDTAR 5%+ A glste] Halste] Al wjksiivt. AE 43 B3l
= 3~4A1t) viFE hDPCE AL-&-3F3 T},

AN 4: AFHE BF A

WA, 24-well ZHES 7] AAld 204 5% rhDSPE 4Tol|A shyhset IRAZTH. o2 A rhDSP=
YN 24-well Seo]Ee] hPCE 5x10° AE/welle] FEZ AEsk 3L, 1%(w/v) BSA(bovine serum
albumin)E ¢f-3F+= PBS(phosphate-buffered saline)® 30%-%F blockingS 3}iL, PBSE A& 3} tt. 37CAA
503k AAs E Fel EHlolEE PBSE ¢ W A, REE AEE 3% deEFddstel=
(paraformaldehyde, Sigma, St. Louis, MO, USA)Z 1A (fixed)dtal 2%(v/v) olete/&E oo =<l
0.25%(w/v) crystal violet &Mooz QM) ZHSFZ AT e, ZHo|EE AXRAAL. 9 ARE
Asppo2 ZASF e, 1% BSAZ ZH I A& 2o 2 ARSI

Az, & 2014 & 5 9ol hoPCe Al F-# 22t (control) 3} Hlalste] rhDSPE A2l de o &
oEHo g dAAEA F7FeAT (p <0.05). rhDSPE A 23S o hDPCe] AxE 32 F4-E thxatol Bt
E XA 3u] o) FHo g Frleelth. ol#d A= rhDSP7F hDPC #-2 FA S FXd: VTS &
wolFE), oldd AFE wgor 35 AYL 10ug/ml9] rhDSPE Aglste] 13 s3itt,

o o Kt M



[0058]

[0059]

[0060]

[0061]

[0062]

[0063]

[0064]

[0065]

[0066]

[0067]

ZIHSd 10-2014-0014866

AAld 5: ATFAHAE FA HY

AFAE FA A

tetrazole) A¥S &

rlo

MIT (3-(4,5-dimethylthiazol-2-yl)-2,5-diphenyltetrazolium bromide, a yellow
I SAsd o, o= AL Aol wel okl Mxe] =5 FA3e= Aot
Q17 AFAEMDPC)E 24-well SeolEelA 1X10° ME/velle] F=2 59 2 109 Eob vjgHdrt. o=
50010 MIT -89 (5mg/ml in PBS)E 7t wellell A zlalaL 4417 &<k AX& o, WA & AASIAL, AxE ol &
Ae 2ol Fe] <% (fromazan crystal)< 200¢02] DMSOO] =3t). vlo]|aARZHolE ¢S o] &3] 540nm
ggel Ao 7+ wello] FFEE AU

rhDSPE A2 dt 7Z9-o thzutol Hlste] hDPCY F2lo] AA3] FHZAAIE S FASAH (= 3). = 394 &
4 A%o], rhDSP+= hDPCO] AlE 2 A4S 5dA 9 108 A4 F7HA 3 EHp < 0.001).

ol

AA 6: AFEAE £33l A3

rhDSPe] JololM X H3a EZRAENE Hrlelr] YA, AololAEe EA FaiEA
Alizarin Red S ¢4 23S 3}¢th. hDPCE rhDSP7 UAY ¢l B3} f% x4 1X10" AE/welld] F%
279 2 149 For wiekslgd. Al B3 f= slX= 100umol/1/ml oA =B A ascorbic acid), 2
mmol/1 b-SF2]MEZEZ AT o] E(b-glycerophosphate), @ 10 nmol/l GAIHE}ES &5t Qvh. 7 £ hDPCE
PBS® MHabi, 95% v|Eheo] 303%7F WA T, AMES Alizarin Red S §902 a5 Eob s
al, PBSZ Al W AlHstar, 15 #3F ¢15FWo] A (incubation)dlte] H|Sold M-S AAS AT, 0d, 79 2 14
A o] A Ps Ao R Bl

e o

=238 2= o=
=4d F 9=

.. o

hDPCell M Fa}=H8-&
ol rhDSPE A A
HoZ AME|o] thFRt
Aok AL AN

golgk A}, 0UA = Alizarin Red Sol 9l& 2w AE7} o] =X gk, 74
-9} ExoA dAE FErt vls=glon), 14AdAo)E rhDSPE A g3t H9-ols #A
3 2 AolE HYTHE 4). o]23 A3k rhDSP7F hDPCY] ArololM £ #3lo] &S

!

AAd 7: XEAE RNA 32 2 cDNA A

% RNA:= Easy-spin RNA Extraction kit (iNtRON, A&, &=0)& o] &3l AFALe] A H e wpe} FE33t).
RNAQ] X%+ 260 E 280nm IgoA 9] SH=E FAste] ISR O™, Awo/Awed] HIES] 1.9 WA 2.1 F
Qo= F8715e Aoz Hrh. E3F 185 RNAQF 28S RNAE= A A 7|95 A7 ETBR(ethidium bromide) <341
o= BTt RNA TEE Awd Fdl SHEJAT. F RNA 2 pg& 50U Super-Script I F@ALE A
(Invitrogen, Carlsbad, CA, USA), 5 uM DIT, 40U RNaseOUT A|ZF3% =olrmZd oAl A A (recombinant
ribonuclease inhibitor), 0.5 umol® F2Z¢ I:MAFE e 2 E]=(random hexanucleotide) ~gFo]m = 500
mol dNTP &&E(mixture)S XT3t 20pL2] HHL-AS E3) Oﬂﬂ/\]-/\]?ﬂwﬂr AL HES-2 50CAA 6027 A
B, 1 AR, WA 70T 15wt 7hdste] whed FRARAL, AGE DNAT -20Tel Ha= 9l

Al 8: AZFA AAZF PCR(quantitative real-time PCR) 4]

rhDSP7} hDPCO] “dotol M= o] #3lol W X|= FFS SHsl7] 918l AdofolAx Estel gk Fsinl7 <l

ALP %1 OCN®] mRNA &S5 SFAs3ith. id kel wds 7] AAle 7e04 dofzl cDNAE ozi 0}0%
AeEx AN PCRE Eal Felsdt. ®E AAZF PCRES ABI Step One real-time PCR systemol A
o]FojArt. 4 W& 0.1 umd Ao Zatolw) 10 w9 2-SYBR Green PCR master mix (Applied
Biosystem, AmpliTaq Gold DNA polymerase ¢} ©]2] ®]3, dNTPs &3%HE-, SYBR Green I dye, Rox dye, ® 10

_10_
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mn MgCly), B0 1 ul 5% cDNAS FHrdhs 20u0o] whg-oS Egtebalvt. dE 3 Z ZRIOHYOR 94TAA
1059 245 &d3r71a, oo 94T 15%9] WA (denaturation) @At 60C 179 oJd® (annealing) ¥
A% (elongation) o] @AZ f?} AtelZ 23l 403 WHESIGITE. ZF 3 Abell tidt Cr(cycle threshold) #k-2 ABI
FAe A A B4 v)eS Bl AFEAoH C(GAPDI) &F BlmEte] A Este] dCr g2 AT GiuF dC

re
o|\

gk Abolel n ol Aol BA AL b= DNA ATzl 2' vle] F AolE sbde EHTh H A

PCRO]l A% Zto]m= &t7] 3 1el] 714 =]o] Slr}.

¥ 1
AekA AAZE PCRo AFE-9 Zfo]n
Gene Aurer o] (5'-3") AwpaF ol (5'-3")
GAPDH TGGAAGGACTCATGACCACA TTCAGCTCAGGGATGACCTT
(MEHF 4) (MEHE 5)
Coll GAAAATGGAGCTCCTGGTCA ACCCTTAGCACCAACAGCAC
(MEHF 6) Mgz 7)
ALP CCAAAGGCTTCTTCTTGCTG CCACCAAATGTGAAGACGTG
(MEHF 8) (MEHE 9)
OCN GACTGTGAGTTGGCTGA AGCAGAGCGACACCCTAGAC
(MEHF 10) Mgz 11)

rhDSPE A gJstAY Helshx] & ez wigd hDPCo f4x & AEES 913 A3}, rhDSPE A gs3i <
o} Coll, ALP 2 OCN2] mRNA o] Helalx] @& thzxtol nlste] T718k3th. rhDSPE A 2] d 73 -0l mRNAS)
DA T giZadd vske] 2v] 7HgF @A 3] Frheklvh. 53], Colle] @2 3ul 7FF F71sklvh(E 5). ©]
23 Axb= A7) 2353 @7, rhDSP7F hDPCe] AofolAl 2 ®-3lol] &S 3tk AS AJALEH

AAld 9: A £H

dole+= Hd £ ZFAAH(SD, standard deviation)® FHEUTEH. B 412 SAS 2203 FalA
Ak, F LEZE Aol Student t-testE F3 HIZEEHUT. B A £4A p valuer 0.05 o]3tR F9]
u)3hs 1o

}7) AdsEs T, rhDSP7F hDPCO| AdelofAlE Estol Fadh A4S ke AS 1T & vk &,
A7)0k & AISE rhDSP7E A FAES] T2, FARE ofyet #3E FXIATE Vs THAERRE, olF Ao}
of Aol o] & = AFE et Aok

ol ge] MPomRE, W wno] &3k JlERoke] YPAE L wnel 1 7% Aot BRA 5
Ao 2aA e FAN Felz 24" dvks 22 ol & 9 Aelth. olsh #aste], o]l
Ed AAAEe BE WolA a1 Felm @42 Ae] opd oA olsislobyt @, ¥ wwel W
S A7) AAS AgRcs FEeks 55 PTEdel on 2 Wsl adn 1 57 AdesvE Eau:
BE W7 EE ugE Gk @ owge] Mele] 2gus 2oz sas oo} gt

_11_
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k1
N2

1
(g

1

His6
B/l 1{ DSP {-kpn! kDa MW 1 2 3

70
/ 50

Paao 2 ATG GxHis So(se™ EK MCS liom 35| &
-

pBAD/His-A

k1
:
[\
[
-

Cell adhesion activity
(1 x 104 cells/ml)
=]

=1-"

e

Control 1 pg/ml S pg/ml 10 pg/ml
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0O Control
B DSP

o (7]

Cell proliferation actlvity
(1 x 10° cells/ml)
=

S days 10 days

Control
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k1
g
%))

O Control
B DSP

W
T

Relative mRNA levels
L (o]

Coll

AHdE s
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<110> Dankook University Cheonan Campus Industry Academic Cooperation Foundation

INHA-INDUSTRY PARTNERSHIP INSTITUTE

<120> recombinant dentin sialoprotein for tooth regeneration

<130> PA120447/KR
<160> 11

<170> KopatentIn 2.0

<210> 1
<211> 26
<212> DNA

<213> Artificial Sequence
<220><223> hDSP primer F
<400> 1

ctagatctca atagaaatca agggtc

<210> 2
<211> 27
<212> DNA

<213> Artificial Sequence

<220><223> hDSP primer R
<400> 2
tggtaccatt atccttgcat ggactta

<210> 3

26

27

_14_



<211>
<212>
<213>

<400>

88

PRT

human Dentin Sialoprotein

3

Gly Ile Glu Ile Lys Gly Pro Ser Ser

1

5

Glu Val Gly Lys Gly Asn Glu Gly Lys

20

25

Met Ile Leu Gly Lys Gly Asn Val Lys

35

40

Gly Asn Arg Asn Ile Thr Lys

10

15

Glu Asp Lys Gly GIn His Gly

30

Thr Gln Gly Glu Val Val Asn

45

Ile Glu Gly Pro Gly Gln Lys Ser Glu Pro Gly Asn Lys Val Gly His

50

55

Ser Asn Thr Gly Ser Asp Ser Asn Ser

65

70

Phe Asp Asp Lys Ser Met Gln Gly

85
<210> 4
<211> 20
<212> DNA
<213> Artificial Sequence
<220><223> GAPDH primer F
<400> 4

tggaaggact catgaccaca

<210> 5

<211> 20

<212> DNA

<213> Artificial Sequence
<220><223> GAPDH primer R
<400> 5

ttcagctcag ggatgacctt

<210>

<211>

<212>

6

20

DNA

Asp Gly Tyr Asp Ser Tyr Asp

75

80
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<213> Artificial Sequence
<220><223> Coll primer F
<400> 6

gaaaatggag ctcctggtca

<210> 7
<211> 20
<212> DNA

<213> Artificial Sequence
<220><223> Coll primer R
<400> 7

acccttagca ccaacagcac

<210> 8
<211> 20
<212> DNA

<213> Artificial Sequence
<220><223> ALP primer F
<400> 8

ccaaaggctt cttcttgctg

<210> 9
<211> 20
<212> DNA

<213> Artificial Sequence
<220><223> ALP primer R
<400> 9

ccaccaaatg tgaagacgtg

<210> 10
<211> 17
<212> DNA

<213> Artificial Sequence
<220><223> OCN primer F

<400> 10

gactgtgagt tggctga

<210> 11

_16_
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<211> 20

<212> DNA

<213> Artificial Sequence
<220><223> OCN primer R
<400> 11

agcagagcga caccctagac

_17_
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