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& ANE Bote] wh sl ARtk qe o AxdE B wie dAden 4y
= B ool Wl o5 Axldel F@HE Qe ot

AAld 10 Ag & By

A 1-1: 9= /3 F3E S71A2 Mg

HAE Fo =7]4*E (tonsil-derived mesenchymal stem cells, T-MSCs): 10 % FBS (Hyclone), 1 % #HuA#/
~E=Enlo|4l (GIBCO)©o] EE%¥ DMEM (Dulbecco's modified Eagle's medium, GIBCO)elA]l ®ij<kalict (wm|&3}h
wi=]) .

AAd 1-2: 9 f3 F0E S71AI2 SAXEY £33
g

WoagAEe AE o ZALE ARAY wEAel EQetel BahAol glold, BahE fEsE A7
wheh Lahselo] Webd Zlo® wath oo, WA AAAe] AEE FAH] A LIFE A hE Bahs
ge gorels] gal, Ade 242 Sstug st

3E FEsy] fleke Wi EVIAMEE 7] AFE wEsk vl 100 pM/ml o}2~=HAF (ascrobic
acid, Sigma-Aldrich), 2 mM B-ZYHEZFE2HO|E (B-glycerophosphate, Sigma-Aldrich), 10 mM YA}HELE
(dexamethasone, Thermo Fisher)<S #7}slt) (&3} wix]). olojA HZAHQ & AXA FAxAS sl
 AzAY (ZF)EE B3 58 A3, & 164 B nkel o] OF 12 vEE ESVAEE AAA
of €9 (mixing 52 embedding) F A& w3t wiA|ell A wjggt Aotk (Hxwd). IF 25 7]{“’“ Sk

W RSt 27IAES AAA £ F 2 Hkz EspElA A wj g Aoldk (A dEw). 2F 32 7
w3t E7IAEE AAA EA 5 vEE Al 3 A Et MR o, EshiA R vt H%h‘z} Zoltt
(A7 1. I5 4= Vs S7AIES AA A %?3‘5‘}71 A, 3 A3 23 wigder ARSI S7IAE
S AAA FAT v, AL BshAolA wj gt Aotk (A3 2).

T3, 3 A FF ARESATIE o] HAo 2UAAE U7 fEA AR FY E7]AE

= =9
59 (D-5), == 7 4 (D-7) B¢ XAE3} (pre-differentiation)A#A T A4S wadk A

AAld 1-3: ARAA Az

3 Al #H% =% 7I¥ (Rapid Prototyping, RP)& o]&3ske] AReld wEARl EerbEEEE
(Polycaprolactone; PCL, MW: 70,000 - 90,000, Sigma-Aldrich, USA) A A A= A|ZFslAtt. PCL 4 g2 F7)st
1, oFAlE (Junsei, Tokyo, Japan) 10 ml<S tl3d}e] 60 CTellAl 500 RPMS.2 wwksly SfAI T, &3 =3
als 50 T2 AAH 3|HES (Wisestir, Germany) HolA <&d3s 5 RP 4] (EZ-ROBO5, Iwashita, Japan)&
FA1l PCL &S F4sta, A7 FA FHAE Wi FA] & 371F wE F 25 6 UES FAM
of Z&siltk. A7 FAVIE oldE ojdEd FAICl AAA7|a, eEWE fillA (Model : AD 3000C,
IWASHITA, Japan)ell U+ oo TS 2FA|AA PCL &Ho] & HAlx =X &lslar PCL &Ho] Eod+=
FANE FHEZ TAAA F 5 B FEEo] 100 % ¢S 200 mlo] E0IdE 15 x 4 en HUHS ZH3sS
t}. RP AH]9] 371948 55 Kpa® AAstal, £5E 5 mm/sec & AAsta EAbste] PCL AAAS Al &akadt.

AAd 1-4: 9 /3 THF S714AX SAXEY £3 F AAA £

24-4 Z¢o]E (Falcon, USA)o] A X AZS Y =8N (PBS, GIBCO)L.&= 3 3] A3 F wE3}F vjx]o] 100
uM/ml oF~= ¥4 (Sigma-Aldrich), 2 mM B-2d 2 o]E (Sigma-Aldrich), 10 mM @A}HE}E (Thermo
7

Fisher)o] H7le E3lujAloA 3, 5 £ 7 4 < BN A=RIUgSHYE S7IAES 353 T 1 X 10°

)
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H:l_l
> ~



[0071]

[0072]

[0073]

[0075]

[0076]

[0078]

[0079]

[0081]

A AEE BF, EQa

AAe] 1-5: AA F3HA 4
AAl4 1-5-1:

4 ZHolE
k“.l_ = T’:‘%‘é}'—]—l 5

& A,

% AAs

IL, USA)ste] &4 =E &<l

(Falcon, USA)ol

7]

z| 1< RIPA &9 (RIPA Lysis Buffer,
=3 At AMEE AT 1 o 4
EZVdEATEolE &9 (Signa-Aldrich)&
E]l.

AT &

AAAE Y 58

Darmstadt,
TollA 3 &

405 mmoll A FHFEE FF
183t

AAd 1-5-2: 2w JF H7}

NoE ZP7he AEE W

(ThermoFisher Scientific,
3 2505 7hste] AlE

gskar 13,500 rpmflié 1 &3t

o,
Kl
o

N

iy
10
fu
w
ot

1 X 10°

ﬂ/ﬂ
Rockford, IL, UM} ==
s I A,

¥ & (Junsei,

Germany)
ot 13,500 rpme.®E YA
A7kste] 37 CollA 30 & F<t vlFd &
(Varioskan Flash, ThermoFisher Scientific, Rockford,

A TAGEIA SAE 7} (Alkaline Phosphatase activity)

5 (PBS, GIBCO)o.= 3 3] Al
47 el ubeh AAR e 3 EE 7 U Fe W,

,d
An,
—
X
=
=
o
ﬂ
H
Ho
By

7he] A
folow *ﬂxqﬁ? %, Tris-EDTA (Gibco, Grand Island, NY, USA) &
stk 1 o,
Tokyo, Japan)<
AHEHE 3F3YF. RNeasy Mini kit (RNeasy mini kit; Qiagen,

o =
ET?:]]

ZIHSd 10-2018-0102780

# 51 x 10 Ao A=
NES PEgol

o
ki 0 CollAl 110 W= 1 &
weld A, 43

N

o ENNAEE BFEta 7

WEA]

Yol

Trizol A]eF

4 TeA 1

Doncaster, VIC, Australla)E% o] &3te] AZHogRE RNAS E@3tal, NanoDrop (Nanodrop 2000,
ThermoFisher Scientific, Rockford, IL, USA) 260/280 nmollA] RNA &&= =A39t}t. AccuPower RT-PCR
PreMix (Bioneer, Korea)Z ©o]&3}o] E2]¥ RNAZRE cDNAS A3 F, AAZ F3das A3 (Real-

time PCR; Applied Biosystems,

Foster City, CA, USA) & S3)3}3ic}.

Z 1
RT-PCRol| AF8-¥ Zefo]mje] ¢17]Ad
33 A7NAE (5°-3Y) Mg F7] (bp) ANEHS
ALP forward CCGTGGCAACTCTATCTTTGG 70 1
ALP reverse GATGGCAGTGAAGGGCTTCTT 70 2
RUNX-2 forward GCCTTCAAGGTGGTAGCCC 67 3
RUNX-2 reverse CGTTACCCGCCATGACAGTA 67 4
OPN forward CGGGACCAGACTCGTCTC 59 5
OPN reverse TTCCTTGGTCGGCGTTTG 59 6
OCN forward GTGCAGCCTTTGTGTCCAA 129 7
OCN reverse GCTCACACACCTCCCTCCT 129 8
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[0088]

[0090]

[0092]

[0094]

[0096]

[0098]

[0100]

[0101]
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A 1-6: TA £4

JolE1E ¥ = EFAXS.EHR BASE, FTAYOR Fod  F> GRAPHPAD PRISM AT E9o]
(GraphPadSoftware Inc., San Diego, CA)E ©]|&3&}o] One-way ANOVAR ¥A13}3tt. P < 0.052 EA44 F94
=& AAsgler, BE Age Hojx 3 3] dHE £33l

AAd 2: Hx f# 71X FH9 2 £33 =4 &9

2HE = 23 FEH AEE AE X5 A& QlojA, ojE Axe] AAE, AE

3w, IE Zg 7= 2EE (polycaprolactone, PCL)T 7Z& AR 3)A
A o] &3t Aol utgA g 4 gk, wEbA, 7| 2D v WA gYE = &
U, 47 AEsd AAAAA HE Fo U9 S71AEe] 2344 F3hiy

WA ZFAE 2783 azxel 74 A F29elA (alkaline phosphatse ALP) A EE S 47, £4
F 349 27 dA, FIAE AFEe mge 15 2, 3 2 4 BT vEs wxE AMEe 15 11‘4 ALP &
ol oA o g Frkshe As sl (& 2). 53], 1 ?,“’1]"1 9 A3 d Bk B3 vigdoz A
wokek 1F 47F, AXAC WESAEE FHT F = B3 wHA wSsAY (25 2), A hﬂoﬂ H 3
AEE T4 F 3 A3 123 wiAollA] wmgst 7 F &3 mxolA st H9- (25 3)el Hlsl, ALPe] &4
o] A3 A YEhtE AS FAT 5 AT (= 2)

° s Aol A W gEE 1F 2, 3, 4ol HlEEel 2F 1 2o FEA e S R
R3L, © doprk 7] ALP A viVHA R a5 47 7P 98 RS UEIIY (= 3).

3 F Ao B3eS HUtelr] $18ke], Z7] (ALP, RUNX-2)9} 37] (Osteocalcin, Osteopontin) =
3} 1S real-time PCRS %3 #eladict. 2 Az, ZE <xto] 3o wjk 7 dAjet 21 A
= 2, 3, 4 (FshAARS) A LF 1 (MESHA ARS) Buh §o3Q FUHE Bgla, A7) AP 84 2
F Mol Aol mAvIAE OF 47 7P 22 wd &S JeRddY. 3], 27 w3 AR 7 dA,
7] &35 QA= 21 dAldl 343 Sk RS gl (= 4).

AAld] 3: F AAA Y EYstr] A HE E7|AXe] A wjF 244 & I 24
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<110> EWHA UNIVERSITY - INDUSTRY COLLABORATION FOUNDATION
KOREA UNIVERSITY RESEARCH AND BUSINESS FOUNDATION
<120> Preconditioning method for optimal bone formation of

tonsil-derived mesenchymal stem cells on a biodegradable polymer
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EE Differentiation (D-day)
[ Differentiation (D-3)
I Differentiation (D-5)
[ Differentiation {D-7)

%

T

*w

*%

==

scaffold

<130> P17-020-EWHA

<160> 8

<170> KoPatentIn 3.0

<210> 1
<211> 21
<212> DNA

<213> Artificial Sequence

<220><223>

<400> 1

ALP forward

ccgtggcaac tctatctttg g

<210> 2

<211> 21

<212> DNA

<213> Artificial Sequence

<220><223> ALP reverse

Time (days)
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<400> 2

gatggcagtg aagggcttcet t

<210> 3
<211> 19
<212> DNA

<213> Artificial Sequence
<220><223> RUNX-2 forward
<400> 3

gccttcaagg tggtagecce

<210> 4
<211> 20
<212> DNA

<213> Artificial Sequence
<220><223> RUNX-2 reverse
<400> 4

cgttacccge catgacagta

<210> 5
<211> 18
<212> DNA

<213> Artificial Sequence
<220><223> OPN forward
<400> 5

cgggaccaga ctcgtcetce

<210> 6
<211> 18
<212> DNA

<213> Artificial Sequence
<220><223> OPN reverse
<400> 6

ttccttggtc ggegtttg

<210> 7
<211> 19
<212> DNA

<213> Artificial Sequence
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<220><223> OCN forward

<400> 7

gtgcagectt tgtgtccaa 19
<210> 8

<211> 19

<212> DNA

<213> Artificial Sequence
<220><223> OCN reverse
<400> 8

gctcacacac ctccctect 19
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