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3. AT BMP-2 AR &9

Z}ze] AIEE 23k 3719] cell culture plate
of HEs vhE & A1 miR| = wdsiSith AR
3 2 5pfue] BMP-2 gene virus®}t Lac-Z gene
virusg 27| wellell H7Fstal 4A17F 52t HHOE
alth 4ARE F s wixE Hrlelar da
A7 w8l e, e E=RAIR] 3
0= ARkt AIEE widshs viXl= 1% anti-
biotic-antimycotic &2} % 10% FBS7} #7ke
DMEMSE AF83193a, wiobr 45 100%, %
= 37TCE FA8PEA 95%9] 5719 5%2] COE
A ettt

mlo r?L

4. BMP-2 w379 23 B7}

ujdE W20-17 AlRE, MG63 AlE, XIFItiA|
EZ 12 well plateo]l well B 1x10° HES HF
Sfal tad BMP-2 f3AE Az =YAIA
th FAE EYARI o HiIAE BobA] AR
AP —20CellA] Basisitt. A EQwA|
e A HiXE Eop tixatom ARESR]
AEE vjksl= HiA= 1% antibioticantimy-
cotic €9 & 10% FBS7| 71 DMEMS- A&
SI9aL, WAl = 100%, 2% 37CE A
SPAA 95%2] 3719} 5%2] COE Al 35313
t}. RolF "iX|oA] BMP-2 Immunoassay kit

(R&D systems, USA)Z o]&3sle] BMP-2 gene
o] WA EE SIS

5. 2% BMP-2 gened A #H7}

ke W20-1741¥Z 12well platecl] well B

1x10° AEE HES L v BMP-2 §44E
AlEWE =/ 727 29 v aiA
& RO AREAA] —20ColA Basisict, 4
A7F QA e ‘ﬂij_ﬂ HIAE BobA izt
2 ARSItk AIEE wiFshs viA= 1% anti-
biotic-antimycotic %"” 2 10% FBS7} 271+
DMEME /\FQO]%]\E A 5= 100%, 2%

= 3TCE FAIBIAA 95%9] 3719} 5%2] COE
Al St 2aE BMP-2 gene?] €4& 3
7¥l7] $18ke] 12 well plateol] well & W20-17
AIE, Q7R ZHFAIETR] MG63 AlE 2 251
AZE 72t 1x10° 2 FHEshaL vhed oA
Xﬂ_%L conditioned media® 7}l 39 F<t
A7 ¢l /\]@j, o] 3Ale xéf‘; g;\q.
1}?@} B_L/] e S4sP] flato] vl
325 HBSS(Invitrogen, USA) =
Eil *ﬂzw ¥ Trypsin-EDTA(Invitrogen, USA)
ulojA ilteEste] MEE ROtk K
ZLa} ah & AR Ele] Azols
22 3 0.1 M glycine(Sigma USA), 0.1% Tri-
ton X-100(Sigma, USA), 0.15M p-nictrophe-
nylphosphate(Sigma, USA)2] HHg-s 713}
302 &t 37CoM REGAZH. whgo] i &
0.1N NaOH &9t& F7Fslod wha-5 531 405
oM FEE SN A7 kst aAe] &
J& 23%E p-nitrophenol®] ko= JeRJITH
A7 kbl 54 S sl U ASdE
ol-g3slo] AMEe] FNAYLS Proteinassay kit
(Bio-Rad, USA)E ©]&3lx 57319

o}zl 155

>

6. BMP—2 #3A7} =€ AFAthAZ
oA A E BMP-27} A%< 54
2 E3] m X 9
1) AEIAE =A
AR A 2ol A Tl El BMP-2 27 A2
o] Sl wA= s Wrkelr] Slsiel MTIT
(methyl thiazol-2-YL-2,5-diphenyl tetrazo-



lim bromide, Sigma, USA) Al&S Aldaiict.
S5AI vkl XFRANAEE: 96well plateol] well
g 5x10° =2 FHFsta vgd BMP-2 ket
Lac-Z #32K AMEU= =9rlzle
o8, TS EYATIA S o gl R
ARSI AP w9 - A 1Y, T B
b ke 5 MTT &9 50uE ZF wellol 7kt
3L 37°CoA] wjedsldTt. 4ARF § MTT &4 A
27& 83lr717] $lsl DMSO
7} 50pt® vty AdE o)) S8l
plateE Z E5 % Microplate Readr(Thermo
Max, Molecular Devices, USA)= 540nmellA] <5
FEE SAE AEE wjdet wiAE 1% an-
tibiotic-antimycotic &9, 10% FBSe] %7}
DMEMS ARS3IAaL, vidA] 100%, &=
= 37TCE FAISPA 95%2] 5719k 5%2] COE

A% E5skaith

o= 49

ko3

=
ft

il

A}l formazon

=
=

Bt w=
=

2) 7V st &l G H7L

G| stel G714 QL del

S-S SASIATE. HAIY vk X|FRAUMEE
12 well plateol] well F HFAHES Z=zt

1x10° 2 FEskae v BMP-2 F3xke}
LacZ FAAE AXUz EYAIF L 3
ToR FHAE EPATIA B oS glRTe R
AREBIATE AT B 1, 7Y Eet vl
St § Slllxe] o R 714 liksl Eake] 2

e S AEE iRt viX= 1% anti-

ek o

biotic-antimycotic &<, 10% FBS¢| 71
DMEM (Invitrogen, USA)< ARE3I) a1, vUA]

Bl =
e e

HFEE 100%, 25 31CE f1sMaA 95%9)
8719} 5%°1 COE A% s3I

A ¥

3) A3)sdd g ¥
x|l Aol A s BMP-2 gene®] AE
o] Ad ol tigh JgFS dolry] flste] A5

CIHAIES 24 well platel] well & ZF+ 1x104

Z

514

R HEsta v BMP-2 4k} Lac-Z &
AAE AR BRI o) AdweR,

EANTIA e TS UIRTo R ARSI
FAEYPE F 14U F HEE 95% ollgheollA]

o =1
ARG ¥

e
o}
158 &t 18% & SRR ¢ oW
Ali- zarin Red S €(pH4.3)S 7 wellell 7}
alal bt we WA oA SRR Al
T A3lstAads ALt AlEE iRt wiAE
1% antibiotic-antimycotic &<, 10% FBS,
10mM sodium B-glycerolphosphate(Sigma,
USA), 50pg/mé ascorbic acid(Sigma, USA),
50nM dexamethasone(Sigma, USA)e] 7k
DM- EMS AFE3Flar, aledA] 5% 100%, <&
T 31CE FABMA 95%9] 3719k 5%2] CO,

= A% sl

do i

7. AR A A A BMP-2 gene L&
371 9@ AXE e B2

AR A A (Calcitek, Germany)oll F-44F %

21 HEE F2AA BMP-2 f3xke] ddoiis
SRIIATE ZFERIAAIAE 0.5%0.59] A7]= A&
F ARAG 1x10°9] AFAWAEE FHESI A
T g AX 9 2.5pfud] BMP-2 +4A =
Lac7Z a2k AlEs =YAIFTh 42z S0 4l
gk wixE Arkelar 7Y st wigeisitt. BMP-
2 Tt WEs Wrkehr) flst] 1Y %
HobA ujxjoll-] BMP-2 Immunoassay kitZ o]-&
slo] BMP-29] HaAEE SRIsINT). Lac-79] &
HoARE IG5 91519 B-galactosidase stain-
ing kit(Sigma, USA)E °ol83lo] Fepalx|#]Ae]
AT,

AIERYF S Slsto] Td T A7) o2l &
AAAANES 2.5% glutaraldehyde % OsO,&
AR el wel gE AlEEkal gold
5 5 FAPARRAN (Jeol, Japan)
sisick

R

Bk AT
)

=
particle =
R /(—“I\__I: I oo];_%



14000 14000 Transduced et
Non transduc?d
12000 10004 ‘ s
w
2 10000 100m 4
g
5
28000 a0
jos]
% 6000 5o
hl: 800
) 0
% 600 &m
= 400  4m]
200 zm]
0 0 N

Figure 1. BMP-2 gene®] ¥&. lane 1:W20-17 Al
¥, lane 2:AFRIIAE, lane 3: MGB3 /ﬂ]i * Z}
Zte] AEL] tixTel vls) 13 &5 (p<0.01)

8. A A
AEo|A] Aol F2x]3= one-way ANOVAS} A}
% AA) Duncan #H2 4134513

1. 23
1. BMP-2 gene ¥& #H7}
AENE EU¥ BMP-2 gene? ¢FgZ#¢] o
S gelslr| skl W20-17, XFAAIE, MG63

M3 BMP-2 #3445 =942 % immuno-
assay kitZ ARg3lo] BMP-29] waioke #zs)
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Osteogenic activity of an adenovirus expressing
BMP—-2 on Human Periodontal Ligament cells
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The regeneration of lost periodontal tissue is a major goal of therapy. Periodontal ligament
cell(PDL) is a specialized connective tissue that connects cementum and alveolar bone to
maintain and support teeth in situ and preserve tissue homoeostasis. Bone morphogenetic pro-
teins(BMPs) have shown much potential in the reconstruction of the periodontum by stimulate
new bone and new cementum formation. Limitiations of BMP administration to periodontal le—
sions is high dose delivery, BMP transient biological activity, and low bioavailability of factors
at the wound site. Gene delivery method can be alternative treatment strategy to deliver
BMPs to periodontal tissue. The purpose of this study is to investigate efficiency of BMP-2
gene delivery with cell-based therapy using PDL cells.

PDL cell were transduced with adenoviruses encoding either BMP-2 or Lac-7Z gene. To eval-
uate osteogenic activity of expressed BMP-2 on PDL cells, we investigated secreted BMP-2,
cellular activity, ALPase, produced mineralized nodules. To evaluate collagen scaffold as car-
rier for transduced cell delivery, we examined morphology and secreted BMP-2 of transducd
PDL cells on it.

BMP-2 transducd PDL cells produced higher levels of BMP-2, Al.Pase, mineralized nodules
than non transduced cells. Cellular activity of transduced cells was showed similar activity to
non transduced cells. Transduce cells attached on collagen scaffold secreted BMP-2 at 7day
and was showed similar morphology to non transduced cells.

These results demonstrated that transduced PDL cells produced biologically active BMP-2

and collagen scaffold could be carrier of transducd cells.

Key words : BMP-2, Adenovirus, PDL cell, gene delivery, collagen scaffold
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