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Tooth loss in ¢ldetly is mainty caused by alveolar bone loss
via s¢vere periodontitis, Although the severity of periodontitis
is known to be affected by age. the aging process or the
genetic changes during the aging of periodontal tissue cells
are not well characterized. In this study. we investigated the
effect of in vitre aging on the change of gene expression
pattern in periodontal fibroblasts. Gingival fibroblasts {GF)
and periodontal ligament fibroblasts (PDL) were obtained
from two young paticnts and replicative senesoenoe was
induced by sequential subcultivation. When more than M0
cells wene positively stained with senescence-associated .-
galactosidase, those ¢clls were regarded as aged oclls, In
aged GFand PDL. thelevel of phosphorylated retinoblastoma
(RB) and pi6""™* prowin was significantly decreased and
increased. respectively, However the protein level of ps3
and p2l. well known senescence-inducing genes. did not
increase in aged GF and PDL. Although p27*™" and p15™**,
another cylin-dependent kinase inhibitors. were reportd
10 be involved in replicative seneseenes of human ¢ells, they
were decreased in aged GF and PDL. Because senescent
cells showed flattened and enlarged el shape and are
known to have increased focal adhesion, we examined the
protein level of several integring, Aged GF and PDL showed
increased protein level of integrin 2, ¢, and 1. When the
gene expression profiles of actively proliferating voung oells
and aged cells were compared by cDNA microarray of
30603 genes and were confirmed by reverse transeription-
polymerase chain reaction. 7 genes and 15 genes were
sisnificantly and commonly increased and decreased.
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respectively, in aged GF and PDL. Among them. included
are the genes that were known o be involved in the
regulation of ¢¢ll ¢ycle, gene transcription. oF integrin
signaling, The change of genc expression pattern in GF and
PDL was minimally similar to that of oral keratinocyte.
Thesc results suggest that pl6™ " /RB might be involved in
replicative senescence of periodontal fibroblasts and the
change of gene expression profile during aging proeess is eell
type specific,
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KIAAQTIE  F S=OCAGAGOTOCTATGCTTTOC-Y SFRS3 P S=C0AGAQACTTOOTTOOTOTTG-3
(306bp) R; S-TCCTGUACTOACTCCAQATO-3 (S00bp) R; S«CTTOCTATTACATOGCCTCGT-3
Col8A1 F; S=CCAGCQAGCCTCTCTCCCTOATCTT-3 RBBP? F; S-TOOGQAGGOOOGOOTTOAAA AT
(S1abp R; S=QOCOCOOOTTOAATTTCCTT-3 (985bp) R; F-AATQACTCOOTOCAGCAGUTOCCAG-3
TXKIP F; 5=0CTTAGTGTAACCAQUGOOG-3 DK F; F=CACGUOOTOCAGOOTAACAT-F
(009bp) R; S-CAAGAAAAGQCCTTCACCCAG-3 (808bp) R; SOCATTOTCACCATOTOOTOC-3
SARI P S=CTAGTTCTAQATCOGOOOAG-3 DC30 P, F=CTOCOOOOCTOCOTAGAACTAT-3
(o00bp) R; S=0CTOTGOTCTOTCCATAAAG-F (277bp) R; S<GTTTGOGGAAGTTTTGOCOCT-3
CCDI F; SCACACGOACTACAGOOGAGT-3 poll F; FCOOCCOCAGAGCTTTTGAAAS
(000bp) R; Y=AGTTOTCQOTOTAQATOCACSS (778bp) R; Y-TQOATGOCACTOGACACCAT-3
CDg1 F7 S-AQTGOAGOOCTOUACCAAGT-3 NID F. S-OCOTTACATCCOCOOCTTOCT-3
(S03bp) R; S-GCACTOAGUTOGOTCAAAGCASF (342bp) R; FCOCTOCTOCOCAGAGTTACT-3
CQABARAP!  F; 5-ACCOOOCCACCCAOCTOTTTT-3 PTMA F, F=CCOCACTOOCTOUTCTOAAAS
(817bp) R; S-0OOOCGAGOAAGCAGCAAAALS (503bp) R; SCOTCGOTCTTCTGCTTCTTO-3
P311 F; S-TOGTOCCAAAGGAAGTOAACC-3 AsnS F; SCCTTTCOTOTOCTOGOT TOCCT-3
481k R; S-AGQCCTCTGCAAGAAQCAGTC-3 (308bp) Ry MOCTCAATTOCTCCTTTGTC A3
IINRPA] F7 S=ACQAGOOCOAAGOTAGOCTOOCACGAT-3 1HMG2 P S-CCOTOOCCTAQCTOOTCAAGTT-3
(814bp) R; S-ATATCCACCACCACCACCGOCTO-3 (514bp) R; 50OGCGATOTTCAGAGCAAAASS
MTHFDIL  F; 5=0CGOTCTATGGCTOGOOACTT-3 PRC]I F, F=OTTTOOOOUTOOTTOTTOCT-3
(003bp) R; S-0CCACAACCACATTCTTOCC-3 (801bp) R; S-AGTACOCAGOCCCTCACACA-T
AT F; S-GCOOOTOATCOTAGCTCOOAA A factin F; S=COOOAAATCOTOCOTOACAT-3
(728bp) R; S=0GCCOOOT TTTOTCTOOOTA-3 (712bp) R, SOAACTTTOOOOOATOCTCOC-3
HSPD!I F; S=COCAQAAATOCTTOOOTTACS QAPDI F; S-ATGOOTGTOAACCATOAGAAG-3
(800bp) R; S-TQOCAATTTCAAQAGC AGGT-3' (56Tbp) R; FOCTOTAGCCAAATTOCTTOTC-3
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Fig. 1. Senescence-associated-3-galactosidase (SA-B-gal) staining. Senescent cells were larger than the actively proliferating cell and posi-
tively stained with SA-B-gal. Numbers in figure represent passage number of cells. (X100)
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Table 2. Genes that were significantly increased or decreased in mRNA expression level during replicative senescence of human periodontal
fibroblasts.

RT-PCR ratio

Genes NCBI c¢DNA array ratio (senescent/proliferating) (senescent/prolifersting)
accession no.

PDL-I  PDL-II GF-1 GF-II PDL-I  PDL-II GF-1 GF-II

KIAAQ738 NM_014719 2.16 3.20 1.97 5.06 1.14 1.31 1.25 1.63
Col8A1 NM_00088 2.24 3.04 1.30 4.16 3.03 3.69 3.22 4.25
TXNIP NM_006472 143 5.46 2.36 3.58 1.60 1.49 1.13 1.6
SARI1 NM_020150 2.16 2.03 2.84 2.62 1.59 1.18 1.59 1.19
CCND1 NM_053056 2.17 2.26 2.05 2.23 1.03 1.2 1.17 1.45
CD81 NM_004356 2.18 2.36 1.58 2.06 1.01 14.73 1.72 4.27
GABARAPLI NM_031412 2.14 2.06 2.38 1.19 1.38 3.86 1.27 293
P311 NM_004772 0.42 0.43 0.40 0.66 0.52 0.41 0.65 0.95
HNRPA1 NM_002136 047 0.48 045 0.58 0.72 0.5 047 0.63
MTHFDH NM_006636 0.33 0.49 0.53 0.50 0.55 0.53 0.26 0.5
HAT1 NM_003642 0.48 048 0.90 0.44 0.87 0.79 0.68 0.98
HSPD1 BC067082 0.45 0.53 047 0.44 0.67 0.76 0.79 1.07
SFRS3 NM_003017 041 0.43 048 041 1.02 0.25 04 0.76
RBBP7 NM_002893 0.53 0.46 042 0.38 0.44 0.75 0.73 0.72
DKCl1 NM_001363 0.45 0.56 045 0.30 0.96 0.4 0.59 0.52
DC50 AF271779 0.65 048 0.44 0.30 091 0.82 0.77 0.89
ggH NM_003878 0.45 0.46 0.50 0.27 0.15 0.18 0.01 0.35
NID NM_002508 0.37 0.33 0.98 0.24 0.75 0.89 0.73 0.79
PTMA NM_002823 0.77 0.32 043 0.23 0.76 0.82 0.6 0.85
AsnS NM_133436 0.34 0.27 0.36 0.23 0.81 0.63 0.63 0.75
HMG2 NM_002129 0.23 0.29 0.30 0.17 0.66 0.73 0.26 0.71
PRCI NM_003981 0.30 0.19 0.33 0.07 0.24 0.14 0.10 0.18

* Data represent the mean of duplicate experiments. The relative level of the transcripts was determined after normalization to the GAP-
DH and p-actin level.
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Fig. 2. Senescent cells showed differential expression pattern of cell cycle regulating proteins (A) and integrins (B). Western blot analysis was
performed using cell lysates of actively proliferating cells and senescent cells. (C) Relative level of loaded protein samples was shown by coo-
massie blue staining.
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Fig. 3. RT-PCR was performed to confirm the cDNA microarray data. cDNA microarray data showed that the expression level of 57 genes
was significantly changed by the progression of senescence in periodontal fibroblasts. Among those genes, the up-regulation of 7 genes (A)

and the down-regulation of 15 genes (B) were confirmed by RT-PCR.
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