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Ao EA=sH194], 274 D5 Fiesiirt

194] 82k= 21404, 274 $2= 184l 4]
A|zo] AP o] #EkEo] mEA| A= At
At

194 3x= 2, 4, 8, 16, 18, 21A1H] AEE,
2TA 8= 2, 4, 8, 16, 18 Alth AEE 10%
fetal bovine serum(FBS)°] &% Dulbecco’s
Modified Eagles Medium(DMEM, Gibco BRL,
USA)E o]83lq 5% CO., 37T, 100% w&= =
ZA00A] wjekel S M7t S5l weh A of

33Tt

2. Reverse Transcription—Polymerase
Chain Reaction(RT—PCR)

60 mm WHFEAICNA Bl XTI RAIE
7F 80-90%°] Aol & wj7kA] 5% CO,, 37T,
100% F=2] viY7lelx 24 FA2= 10% FBS
7} SHrEl DMEM A2 vikels wA|shHA] A3t
£ vkttt 80-90%¢] B8] H s Wl Trizol
Reagent(Invitrogen, USA)E o]&3lo] A3}
o] AAell we} total RNAS =31l mjoks
A1) AdFEAES] total RNA 1 ugd 2509
oligo-d(T) primer®} premix(Bioneer, Korea)
£ o]83} first-strand cDNAE 3MdsI3ict.

MMP-1, TIMP-1, PDLs22, Typel colla-
gen, Fibronectin, mTR, GAPDH ¥ B-actin®
Faxke]l o17] Mol i3k sense} anti-sense
oligonucleotide primer: F5 A2kt Table
1). Reverse transcription(RT) #4< E3l4
443 cDNAZ template® ZH}2] 20 pmols2]
primer, 1 pg2] cDNA, AccuPower Premix
(Bioneer, Korea)$} Hit 5752 20 2] PCR
EFEAE wEATh

T2 A
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Table 1. Primers for RT-PCR.

Predicted size

Primer Sequences 58 (base pairs)
Bactin Sense CCTCATGAAGATCCTGAACCG 458
Anti-sense TCCACACAGAGTACTTGCGC
MMP-1 Sense GGT GAT GAA GCA GCC CAG 438
Anti-sense CAG TAG AAT GGG AGA GTC
TIMP-1 Sense TGC ACC TGT GTC CCA CCC CAC CCA CAG ACG 551
Anti-sense GGC TAT CTG GGA CCG CAG GGA CTG CCA GGT
TIMP-2 Sense CCG AAT TCT GCA GCT GCT CCC CGG TGC ACC CG 590
Anti-sense GGA AGC TTT TAT GGG TCC TCG ATG TCG AG
PDLs22 Sense CGGAATTCATGTTACCGAGTACTT 500
Anti-sense CACTTTTTATTTCACTCTGAC
COLI Sense TTG CTA CTG GTG AGA CTT 470
Anti-sense CGC CAC CAA TGT CCA AAG
FN Sense ACC ACG TAG GAG AAC AGT 665
Anti-sense ACA GTA TTG CGG GCC AG
telomerase Sense GAGGACAGGAATGGAACTGG 17
Anti-sense CTACCGTCTCACACCGAAGC

MMP-1: matrix metalloproteinase-1, TIMP-1: tissue matrix metalloproteinase inhibitor-1, TIMP-2: tissue matrix
metalloproteinase inhibitor-2, COLI: Type I collagen, FN: Fibronectin.

PCR& denaturation, annealing, extension tertown, MA, U.S.A)o] AFE=SILE PCR ARz

ke #4S 35453 AE HEESISIa(Table 2), S 1.5% agarose geld A7)gssl0] G4} 2
PCR 7]AIE= PTC-200(MJ Research Inc., Wa- S ERISKA

Table 2. Conditions for RT-PCR.

Temperature (C)

MMP-1, . Time
B-actin,
FN TIMP-1, PDLs22 COLI (min.)
Telomerase
TIMP-2

Predenaturation 9 94 94 9 94 5
denaturation e} A 94 e! 94* 1
Annealing 55 58 45 55 60" 1
Polymerization 72 72 72 72 72 o

** Polymerization time : MMP-1(1.5 min), TIMP-1,2(1.5 min), PDLs22, COL I (1.5 min), FN(2 min), B-actin
(1.5 min), Telomerase(1.5 min), *Denaturation and Annealing time : 0.5 min, COL I : Type I Collagen, FN :
Fibronectin, min.: minute.
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AHTR= A7t Sol7hs A7S VeI
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2. RT-PCRE o] &3 §AA2] 2+ ofAt

AFFAFIA A EE =8kgol]  whebA

MMP-1, TIMP-1, PDLs22, Type I Collagen,
Fibronectin, TIMP-2 % Telomerase mRNA -
A7} tpeketA| A= JAH Table 3).

19419} 274 2} B we=shapAell we} Type
I Collagen¥} Fibronectin mRNA7Z} <FstA 2t
dAsl= AgS 2oltrl, Type I Collagene v}
A AldjellAe= TEEA] 249kem | Fibronectin
& wEAEE Aol A e mlokshA] A Atk Figure
4, 5).

MMP-1 mRNA<= 184]t] o] el xirt o}5= mjef
s wreE whH(Figure 6), TIMP-1 mRNA+= 2
Aol 441e] Al AldjellAwt Feefzl IS
ERE ke Z3E etk Figure 4, 5).

PDLs22 mRNAE 194 $xjelxl= 241, 44
ok 6AI7RA], 274 BERellM= 2, 4AME7EA] 2
Aefrprt 1 o] Fell= A=A e¥sktH(Figure 4,
5).

Figure 1. Cultured human
periodontal ligament fibro—
blast(hP-DLF) of passage
No. 2 from a 19-year—old
donor

Figure 2. Cultured human
periodontal ligament fibro—
blast(hP-DLF) of passage
No. 16 from a 27-year—
old donor.
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Figure 3. Cultured human
periodontal ligament fibro—
blast(hP-DLF) of passage
No. 18 from a 19-year—old
donor.



Table 3. Summary of differentially displayed cDNAs during aging of human periodontal
ligament fibroblast (hPDLF).

Two Four Eight Sixteen Eighteen Twenty-one

—passage —passage —passage —passage —passage passage
A B A B A B A B A B A
PDLs22 + + + + + - - - _ _ _
TIMP-1 + + + + - - - - - - -
COL I + + + + + + + - _ _ _
FN + + + + + + + + + + +
MMP-1 - - - - - - - - + + +
TIMP-2 - - - - - - - - - - -
Telomerase - - - - - - - _ _ _ _
Bactin + + + + + + + + + + +

+ © positive, - : negative, A : Niteen-years old patient, B : Twenty-seven years old patient, MMP-1: matrix
metalloproteinase-1, TIMP-1: tissue matrix metalloproteinase inhibitor-1, TIMP-2: tissue matrix
metalloproteinase inhibitor-2, COLI: Type ICollagen, FN: Fibronectin.

A. passage No 2 No 4 No 6 No 8

b . .
- —— — DI

den 1 0.41 0.27 0.05
B. passage No 2 No 4 No 6 No 8

R .-
- —— — DI

den 1 0.80 0.22 0.04
C. passage No 2 No 4 No 6 No 8

Bl - . | Colgne
- —— . PP

den 1 1.79 0.99 0.40
D. passage No 2 No 4 No 6 No 8

I . ot
- —— v PP

den 1 1.85 1.35 1.12

Figure 4. Expression of differentially-expressed genes during
aging, detected in hPDLF from an 19-year—old donor by RT-
PCR. den, relative amount of mRNA.

627



A. passage No 2 No 4 No 6 No 8
<« PDLs22

<« Bactin
den 1 0.04 0.01 0.16

B. passage No 2 No 4 No 6 No 8

<« TIMP-1

<« Bactin
den 1 0.78 0.02 1.18

C. passage No 2 No 4 No 6 No 8

<« Type I Collagne

<« Bactin
den 1 0.80 0.56 0.27

D. passage No 2 No 4 No 6 No 8
« Fibronectin

<« Bactin
den 1 14.85 3.97 49.20

Figure 5. Expression of differentially—expressed genes during
aging, detected in hPDLF from an 27-year—old donor by RT-
PCR. den, relative amount of mRNA.

A. passage No 18 B. passage No.18 No.21

- « Fibronectin _ « Fibronectin
B <5-actin ] «actin
1

den den 0.04 0.01

Figure 6. Expression of Fibronectin in passage No 18 and passage No 21 of hPDLF
by RT-PCR. A, hPDLF of final passage from a 27-year-old donor; B, hPDLF of No
18 and final passage from a 19-year—old donor. den, relative amount of mRNA.
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w3}714 (aging) & AFlA] 7183} glEoe] Aur wslds HAwSHreplicative senescence)zh
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—Abstract-

Cellular study of replicative senescence in human
periodontal ligament fibroblast using molecular biology

Byung-Ock Kim'* - [I-Jun Cho' - Joo-Cheol Park®® -
Joong-Ki Kook>® - Heung-Joong Kim*® - Hyun-Seon Jangl‘s*

"Dept. of Periodontology, College of Dentistry, Chosun University
Dept. of Oral Histology, College of Dentistry, Chosun University
"Dept. of Oral Biochemistry, College of Dentistry, Chosun University
4Dept. of Oral Anatomy, College of Dentistry, Chosun University
*Oral Biology Research Institute, Chosun University

Human periodontal ligament fibroblast(hPDLF) is very important to cure periodontal tissue
because it can be diverged into various cells. This study examined the expression of MMP-1,
TIMP-1, periodontal ligament specific PDLs22, Type I collagen, Fibronectin, TIMP-2, telo—
merase mRNA in a replicative senescence of hPDLF.

The periodontal ligament tissue was obtained from periodontally healthy and non-carious
human teeth extracted for orthodontic reasons at the Chosun University Hospital of Dentistry
with the donors” informed consent. The hPDLF cells were cultured in a medium containing
Dulbecco’s modified Eagle medium(DMEM, Gibco BRL, USA) supplemented with 10% fetal
bovine serum(FBS, Gibco BRL, USA) at 37C in humidified air with 5% CO,. For the reverse
transcription-polymerase chain reaction(RT-PCR) analysis, the total RNA of the 2, 4, 8, 16,
18, and 21 passage cells was extracted using a Trizol Reagent(Invitrogen, USA) in replicative
hPDL cells. Two passage cells, i.e. young cells, served as the control, and B-actin served as
the internal control for RT-PCR

The results of this study about cell morphology and gene expression according to aging of
hPDLF using RT-PCR method are as follows:

1. The size of hPDLF was increased with aging and it was showed that the hPDLF was
dying in the final passage.

2. PDLs22 mRNA was expressed in young hPDLF of the two, four, and six passage.

3. TIMP-1 mRNA was expressed in young hPDLF of the two and four passage.

4. There was a tendency that MMP-1 mRNA was weakly expressed over eighteen.

633



o

5. Type 1 collagen mRNA was expressed in almost all passages, but it was not expressed in
the final passage.

6. Fibronectin mRNA was observed in all passages and it was weakly expressed in the final
passage.

7. TIMP-2 and telomerase mRNA were not expressed in this study.

Based on above results, it was observed that PDLs22, Type 1 collagen, Fibronectin, MMP-1.
and TIMP-1 mRNA in hPDLF were expressed differently with aging. The study using the
hPDLF that is collected from healthy patients and periodontitis patients needs in further
study.
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