FAG0] adult cloneso] =W Wgiglo] sl

CHOIMYZE ORI © Vol 35, No. 3, 2005

ENYESE Ol 8010 Snj=2E
NENZFAY KRR MEZYT A

Ys'®  mmt. gy . 25770 YF . YoM

[N

mMCjorm MY MRS @y

N

MO mooel fYmEner nAl
SOOI Mot FYWIAY mN
‘ool NIOe pYoiRer ual
SOOI NATIY FYYSYATL
I. MNE SAEE o W] wsle AgE 5 e T
S AR @S Al 5 AR AR
F2 A0S o = AlFEske ke 1¥ FRAES] T Bl B HErkE AT, w2
Bjo} vlEo] S ] #le] dido] w5t glom, ] Aol A% AEE e s B8 SR
FAgo] A F AT AEE W] Brle A5 = 2dhekd 23S YAds] wieel B AlfeE
A% 78y Aol wig] Fsie] AT AeE Al o] &4k 4 orkn wusa gy,
718 Az} AR A= 24902} Al West 578 37} sl AR zluje] npt
HAE gem ke, ARRAIFERIAREAI RS ¥ wdidgel S ARlsEl, ArerETE
Wil 32 X FRIIAFEAYE 502 =31 collagenase’t A=Al collagenase
158 4= gly) Wjiol] x|5x2e] A inhibitors7t APEE]] wiEoletal HAsIGIC
EI R ST 27720 AES)7 13 (Extracellular matrix, E-
e Algo] Lol WMo Hie AXH AREA| CM) €] 7hZ(remodeling) &/ matrix metalo-

Jz= wijckalRol A Fodzie] ddEo proteinase(MMP)ol| 2Jgt 839} tissue matrix
2 metalloproteinase inhibitor(TIMP)ell €18k M-

Yu)a, o2 ARG AFEAEEET life-  MPO] Al F AE)1E A8 wEE Sl
spanc] O] Zhgo] BRlgomA” AFzale] Af  zdued, s WYEE Srige] eH =

of Se3k A5

AFEAI AL 5 TR A% el S L s AES oblE 5 ol

=50 20040 % Bl ATe] 2] ofsto] A E(KRF-2004-002 ~1E00148).

A B A 4200 2Ageie Al A, s 501-759.

-mail: periojang@chosun.ac.kr

623



Martin 57 23] = dfmaEe] ws
of g AgelA, w2k Az} El?i*%”ﬂ‘ﬂ*
Fibronectine &5t Type I collagene
ARA] Fdrtar BastHA, Type 1 collagen-
Adse FA AlEUelA ARiEeE7) wii]
Higko 24 Fibronectin® Type I collagens
wste] FAR 283 5 9SS ARBIITE Ch-
ung 5 Alge] 9577} 188 collagend) &
A sk v, MMPE) 2l Stk 1B
LTSI

AT AREAEA A AeH oz dds)=
A=} F sl PDLs22(periodontal hgament
specific)= Wopaly} X|zge] 27| 2l Fast
AEE o, HololsA] AFRANMEES] Az}
APl S Fagk GEe & 4 9180 iﬂfﬂ‘ii

L ol ARl Aplel sas

o 1

m mlo

I. A7 A M=

1. N NAQIMRLNZO Y
ARAFANEFRALE DA whre

3t A
Hom HAl=sl (194, 274 PhE Fio

joict

Ott —101‘
i

8,

194 k= 21 Aol 4], 274 = 184 dolA
AlZe] APE Aol o] upA ek Althz A8t
A

194 Bxk= 2, 4, 8, 16, 18, 2141 AIZ&
27TH B2k= 2, 4, 8, 16, 18 At AEE 10%
fetal bovine serum(FBS)¢] &% Dulbecco’s
Modified Eagles Medium(DMEM, Gibco BRL,
USA)E o831 5% COs, 37C 100% &5 &
oA vk 3 AL 28kl we) AEo) o
i3t

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

60 mm BRFHALCA] v )5 °JEH *°E’Kﬂ§_
7} 80-90%2] Aol € winkx] 5 , 37T,
100% 52 wj7|olA 22 7P7—5._‘i 10/ FBS

} el DMEM Al vigkals wAlslas Az
& gttt 80-90%¢2] ZA¥o) F2AL wf Trizol

Reagent(lnwtrogen USA)E o]&sto] z|x=sji}

o] AAlell we} total RNAZ F&sl9ich uljoks

AU AREAES] total RNA 1 pgd 2509
oligo-d(T) primer®} premix(Bioneer, Korea)
£ ol83l] first-strand cDNAZ 3381

MMP-1, TIMP-1, PDLs22, Typel colla-
gen, Fibronectin, mTR, GAPDH % B-actin®]
ARk 17] Mol i3 sense$} anti-sense
oligonucleotide primert & AZ&1YTH Table
D). Reverse transcription(RT) #4<& %35
% cDNAE template® Z+2+e] 20 pmolse]
primer, 1 xg® cDNA, AccuPower Premix

(Bioneer, Korea)9} Bt S5% 20 ] PCR
;o;?st_oﬂ = \:r]«,_Oﬁ;}

.= AN

624



Table 1. Primers for RT-PCR.

Predicted size

Primer Sequences 5 3 ' T
B-actin Sense OCTCATGAAGATCCTGAACCG 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
COL1 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 171
Anti-sense CTACCGTCTCACACCGAAGC

MMP-1: matrix metalloproteinase-1, TIMP-1: tissue matrix metalloproteinase inhibitor-1, TIMP-2: tissue matrix
metalloproteinase inhibitor-2, COL1: Type [ collagen, FN: Fibronectin.

PCRE denaturation, annealing, extension tertown, MA, U.S.A)o] AREEICE PCR 4h=

= AL 35-453] AR uHESISIa(Table 2), < 1.5% agarose geloll A7|9538le] 712 2
PCR 7|Al= PTC-200(MJ Research Inc., Wa- & el

Table 2. Conditions for RT-PCR.

Temperature (T)

MMP1, ; . Time
P-actin,
FN TIMP-1, PDLs22 COL 1 R, (min.)
elomeras
e ; TIMP-2 /
Predenaturation 94 94 e} o7 94 5
denaturation 94 94 94 94 o4* 1
Annealing 55 58 45 55 60 1
Polymerization 72 72 72 72 72 2

** Polymerization time : MMP-1(1.5 min), TIMP-1,2(1.5 min), PDLs22, COL 1(1.5 min), FN(2 min), B-actin
(1.5 min), Telomerase(1.5 min), *Denaturation and Annealing time : 0.5 min, COLT : Type I Collagen, FN :

Fibronectin, min.: minute.
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MMP-1, TIMP-1, PDLs22, Type 1 Collagen,
Fibronectin, TIMP-2 % Telomerase mRNA -
A2 thegsiAl 2 =AcH Table 3).

19419} 274) 82} 253 wslabgel whet Type
[ Collagen¥} Fibronectin mRNAZ} okt 2+
HAs)= A4S Boldt, Type [ Collagene o}
Aok Ao HEER] 29kom . Fibronectin
= TR Al M weksiA] 2= It Figure
4, 5).

MMP-1 mRNA+T 184l ool Mgt o} mjek

ShA) s wHH(Figure 6), TIMP-1 mRNAE 2
Aot 4Adie] ge Aol Feelx wee
Rl ke A9E JeRIITH Figure 4, 5).

PDLs22 mRNAT 194] gxlolMs 2400, 44)
thel 6AI7EA], 274 Bl M= 2, AR 2
W7t o1 o) Solli= DEEA] it 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(thP-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 cONAs during aging of human periodontal
ligament fibroblast (hPDLF).

Two Four Eight / Sixteen 'Eighteen Twenty-one
—passage  —passage -passage -passage -passage passage

- B e o B . A B A B A
PDLs22 + + + + + - - - = = =
TIMP-1 v + + + - - - - - - -
COL I + + + + + + + - - = =
FN + b + + + + + + + + +
MMP-1 = = - = - = = - * * +
TIMP-2 = = = = - = = = - - -
Telomerase = = = = = = = = = =
B-actin + + + + + + + + + E t

+ : positive, - : negative, A : Niteen-years old patient, B : Twenty-seven years old paﬁient,il\iﬂ\EPfrli matrix

metalloproteinase-1, TIMP-1: tissue matrix metalloproteinase inhibitor-1, TIMP-2: tissue matrix
metalloproteinase inhibitor-2, COLI: Type ICollagen, FN: Fibronectin.

A. passage No2 Nod4d No 6 No 8

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

B s MO R < -
- ——— P

den 1 0.80 0.22 0.04
C. passage No2 No4 No 6 No 8

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

I

« Fibronectin

S - — — P

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.
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A. passage No2 No4 No 6 No 8

« PDLs22

—— m m T 4 [Factin
den 1 0.04 0.01 0.16

B. passage No2 No4 No 6 No 8

. mEE

« fractin

den 1 0.78 0.02 1.18

C. passage No 2 No 4 No 6 No 8

SR RIS

<4 Type 1 Collagne

| —— - IS

den 1 0.80 0.56 0.27

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

| —— - PP

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 — 4 Fibronectin
R < c-octin m «B-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; 8, hPDLF of No
18 and final passage from a 19-year—old donor. den, relative amount of mRNA.
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-Abstract-

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

Byung-Ock Kim'® - TI-Jun Cho' - Joo-Cheol Park™ -
Joong-Ki Kook®® » Heung-Joong Kim™"’ - Hyun—-Seon Janglﬁ*
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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 1 collagen, Fibronectin, TIMP-2, telo-
merase mRNA in a replicative senescence of hPDLE.

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 hPDLE 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 f-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 hPDLE was
dying in the final passage.

2. PDLs22 mRNA was expressed in young hPDLE 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.
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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.

Key words : replicative senescence, hPDLF, gene expression
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