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Table 1. Differentially expressed genes related with cell signaling and communication

PDL/HGF ratio

Genebank Name exp.1 exp.2 exp.3 Average
HGF specific

NM 002546 osteoprotegerin 0.39 0.48 0.45 0.44
NM 000597 insulin—like growth factor binding protein 2 0.37 0,41 0.71 0.50
X04526 Homo sapiens hypothetical protein 0.48 0.57 0.49 0.51
NM_003372 VHL binding protein—1(VBP-1) 0.69 0.76 0.51 0.65
PDL specific

NM 000598 nsulin—like growth factor binding protein 3 5,26 2,94 2.19 3.46
NM. 031286 SH3BGRL3-like protein 2.39 1.88 1.62 1,96
NM 004512 interleukin 11 receptor, alpha (IL11RA) 2.15 1.94 1.70 1.93
NM 002775 serine protease with IGF—binding motif 1.56 1.93 1.42 1.63
NM 007263 coatomer protein complex, subunit epsilon 1,65 1,57 1.61 1.61
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Table 2. Differentially expressed genes related with cell division

PDL/HGF ratio

Genebank Name exp.1 exp.2 exp.3 Average

HGF specific
NM 001758 cyclin D1 0,73 0.76 0,74 0,74
PDL specific

NM 022662 meiotic checkpoint regulator(MCPR) 2.34 4.27 1.95 2.85

Table 3. Differentially expressed genes related with cell structure and motility

PDL/HGF ratio

Genebank Name exp.1 exp.2 exp.3 Average

HGF specific
NM 001233 caveolin—2 0.24 0.39 0.88 0.50
NM 006329 fibulin 5 0,49 0,38 0,76 0,54

PDL specific

NM 005507 cofilin 1 (non—muscle) (CFL1) 3.99 1.80 1.32 2.37
NM_ 002727 proteoglycan 1, secretory granule(PRG1) 3.27 2.06 1,32 2.22
NM_000088 collagen, type 1, alpha 1 (COL1A1) 2.74 2.22 1.30 2.09
NM 001613 actin, alpha 2, smooth muscle, aorta (ACTA2) 3.02 2.05 1.20 2.09
NM 019903 adducin, gamma subunit 2.23 2.49 1.38 2.03
NM 000090 collagen, type III, alpha 1 3.20 1.65 0.88 1,91
NM._002345 lumican (keratan sulfate proteoglycan) 1,53 2.15 1,66 1,78
NM 002026 fibronectin 1.52 1.52 1.83 1.62
NM 018894 EGF—containing fibulin—like protein 1.74 1.46 1.33 1.51
NM 009933 collagen, type VI, alpha 1 1.23 1,63 1.50 1.45
NM 001615 actin, gamma 2, smooth muscle, enteric 1,46 1.44 1,43 1.44
NM 000138 fibrillin 1 1.18 1.24 191 1.44

Table 4. Differentially expressed genes related with Cell and organism defence and homeostasis

PDL/HGF ratio

Genebank Name exp.1 exp.2 exp.3 Average

HGF specific
AB023420 heat shock 70 kda protein 4 0,36 0.63 0.79 0.59
X54079 heat shock protein27 0,40 1.02 0.44 0.62

PDL specific
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Table 5.

Differentially expressed genes related with expression of genes and proteins

PDL/HGF ratio

Genebank Name exp.1 exp.2 exp.3 Average
HGF specific
NM 003601 SWI/SNF related regulator of chromatin 0,37 0.49 0.85 0.57
NM 005463 heterogeneous nuclear ribonucleoprotein 0.75 0.64 0.58 0.66
D-like (HNRPDL)
PDL specific
NM_ 002792 proteasome(prosome, macropain) subunit 1,94 112 3.18 2.08
alpha type7
NM 004939 DEAD/H (Asp—Glu—Ala—Asp/His)box 1.62 3.04 153 2.06
polypeptide 1
NM 015640 PAl-1 mRNA-binding protein (PAI-RBP1 1.27 2.19 1.7 1.72
NM 003254 TIMP1(tissue inhibitor of metalloproteinase 1) 1.43 1.27 1.60 1,43
Table 6. Differentially expressed genes related with metabolism
PDL/HGF ratio
Genebank Name exp.1 exp.2 exp.3 Average
HGF specific
PDL specific
NM 001686 ATP synthase beta 2.80 2.12 1.77 2,23
NM 005469 peroxisomal acyl—CoA thioesterase 2.68 1.57 1.39 1.88
NM 032692 phosphoglycerate dehydrogenase 2.51 1.10 1,58 1.73
NM 001084 procollagen—lysine, 2—oxoglutarate 2.28 1.32 1.33 1.64
5—dioxygenase 3
Table 7. Differentially expressed genes related with unclassifed genes
PDL/HGF ratio
Genebank Name exp.1 exp.2 exp.3 Average
HGF specific
NM. 004859 clathrin, heavy polypeptide (Hc) 0.44 0.66 0.53 0.54
PDL specific
NM 022543 Rattus norvegicus steroid sensitive 1.70 2.23 2.00 1.98
gene—1 protein
NM 004791 osteoblastic specific cytein—rich protein 2.88 1.54 1.23 1.88
NM 016081 palladin (KIAA0992) 1.62 1,93 1.56 1.70
NM 007278 GABA(A) receptor—associated protein 2.13 1.54 1.25 1.64
NM 021034 interf'eron—induced transmembrane 2.01 1.35 1.33 1.56
protein 3 (1-8U)
NM 003311 Tumor suppressing subtransferable cadidate 3 1.56 1.46 1.44 1.49
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Table 8. Differentially expressed genes related with unknown/novel genes

PDL/HGF ratio
Genebank Name exp.1 exp.2 exp.3 Average
HGF specific
PDL specific
P0725-5 2.16 2.16 1.66 1,99
108240 MG81 1,77 2.26 1.92 1,98

PDL-Specific
HGF PDL

|lll|'|ﬂMP

| Fibronectin

Ribosomal
RNA

285
185

HGF-Specific
HGF PDL

B OPG

28S
188

Ribosomal
RNA

Figure 1. Northern blot analysis of gene expression of PDL cells and HGFs. To verify mi-
croarray results on selected genes, we performed northern blot.
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—Abstract—

Screening of genes differentially expressed in cultured
human periodontal ligament cells and human gingival
fibroblasts

Hye—Jeong Yoon', Mi Hye Choi', Shin—Il Yeo®, Jin—Woo Park®, Byung—Ju Choi?,
Moon—Kyu Kim®, Jung—Chul Kim?, Jo—Young Suh®

1. Department of Periodontology
2. Department of Dental Pharmacology, College of Dentisrtry, 3Department of
Immunology, School of Medicine, Kyungpook National University

Periodontal ligament(PDL) cells and human gingival fibroblasts(HGFs) play important roles in de—
velopment, regeneration, normal function, and pathologic alteration, PDL cells and HGFs have the
similarity related with general characteristics of fibroblast such as spindle shaped morphology, the
presence of vimentin intermediate filament and the synthesis of interstitial collagens and fibronectin,
There were many studies about the differences between PDL cells and HGFs, but they were not about
whole gene level, In this study, we tried to explain the differences of gene expression profiles be—
tween PDL cells and HGFs, and the differences among three individuals by screening gene expression
patterns of PDL cells and HGFs, using ¢cDNA microarray,

Although there were some variants among three experiments, a set of genes were consistentely
and differentially expressed in one cell type, Among 3,063 genes, 49 genes were more highly ex—
pressed in PDL cells and 12 genes were more highly expressed in HGFs,

The genes related with cell structure and motility were expressed more highly in PDL cells, These
are cofilin 1, proteoglycan 1 secretory granule, collagen type I(z 1), adducin gamma subunit, collagen
type Ill(x 1), fibronectin, lumican(keratan sulfate proteoglycan), and ¢ —smooth muscle actin, Tissue
inhibitor of metalloproteinase known as the enzyme controlling extracellular matrix with matrix
metalloproteinase is more highly expressed in PDL cells, osteoprotegerin known as osteoclastogenesis
inhibitory factor is more highly expressed in HGFs,

We performed northern blot to verify cDNA microarray results on selected genes such as tissue in—
hibitor of metalloproteinase, fibronectin, osteoprogeterin, The result of northern blot analysis showed
that each cell expressed the genes in similar pattern with ¢cDNA microarray result, This result in—

dicates that cDNA microarray is a reliable method in screening of gene expression profiles,

Key words : ¢cDNA microarray, human gingival fibroblast, periodontal ligament cell
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