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Figure 1 The Global gene expression profiling of periodontal ligament cells and gingival fibroblasts,
A cDNA microarray was hybridized with fluorescent-labeled probes prepared from periodontal liga-
ment cells(green) and gingival fibroblasts(red) poly(A)+ RNA. Green and red spots show relative high
expression in the periodontal ligament cells and the gingival fibroblasts, respectively. Yellow spots
show equal expression in both cells,
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Figure 2, Scatter plots of cDNA
microarray analysis, The spots
that lies above the line shows
genes expressed highly in the
gingival fibroblasts and the spots
that lies below the line shows
genes expressed highly in the
periodontal ligament cells,

HGF : Human Gingival Fibroblast

PDLF : Periodontal Ligament Fibroblast



zinc finger protein 142 isolog | 21.3

prostate carcinoma tumor antigen 17.5

translation initiation factor3 | 9,73

EST| 9.73
hydroxymethylglutaryl-CoA lyase | 7.85
KIAA 1058 protein | 7.81
fibromodulin(FMOD) 7.16

cytochrome p450, subfamily I 7.05

wsB-1| 6.73
heat shock factor 1 6.48

putative N6-DNA-methyltransferase mRNA 6.25
cathepsin D 6.15
KIAA0015 | 6

angio-associated migratory cell protein(AAMP) | 5,99

3.1 | calpactin light chain

3.3 | phosphotidylinisitol transfer protein

3.3 | H.sapiens hypothetical protein

33 calumenin

3.3 | gap junction protein, cardiac

33 fibulin-5

3.6 | nexin.glia-derived/glia-derived neurite-promoting factor

3.8 guanidinoacetate N-methyltransferase

4.1 tumor rejection antigen 1

4.2 caveolin-2

4.5 osteoclastogenesis inhibitory factor

4.5 adrenomedullin

4.7 synaptosomal-associated protein

5.8 XP-C repair complementing protein

Figure 3 Largest intensity differences of periodontal ligament cells and gingival fibroblasts gene expression. A
right bars indicate genes expressed highly in the periodontal ligament cells than the gingival fibroblasts, A left
bars indicate genes expressed highly in the gingival fibroblasts than the periodontal ligament cells,
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Table 1, Classification of 3063 mesenchymal cell derived genes,

Classification of genes sets of cluster
signal transduction and communication 309
Gene/protein expression 375
Cell division/DNA synthesis 73
Cell structure/motility 145
Cell/organism defence and homeostasis 59
Metabolism 221

Novel

Table 2, Growth factor and growth factor receptor-related gene expression patterns,

G/R R/G
Name Genebank no, Ratio Ratio
insulin-like growth factor binding protein 3 M31159 5.26 0.19
fibroblast growth factor receptor, cysteine-rich U28811 477 0.21
insulin-like growth factor II(IGF-2) X07868 3.43 0.23
latent TGF-beta binding protein (LTBP-2) 737976 2.93 0.34
IGF-2-associated protein X07868 273 0.37
fibroblast growth factor(acidic) intracellular binding protein NM_004214 2.58 0.39
epidermal growth factor receptor-related gene M99624 2.35 0.42
insulin-like growth factor 2(somatomedin A)(IGF2) 2.25 0.45
platelet-derived growth factor receptor J03278 2.21 0.45
nerve growth factor, beta X52599 22 0.46
placental bone morphogenic protein U588323 2.1 0.48
G/R ratio : Green intensity/Red intensity
R/G ratio : Red intensity/Green intensity

Table 3, Collagen-related gene expression patterns,

G/R R/G
Name Genebank no. Ratio Ratio
collagen,type V, alpha 2 X047758 0.41 2.42
collagen, type XII, alpha 1 u73778 0.4 2,53
collagen, type I, alpha 1 X55525 2,74 0.37
collagen, type III, alpha 1 X14420 3.2 0.31
collagen, type VI, alpha 3 X52022 2.25 0.44
collagen type VII, alpha 1 102870 2.99 0.33

Table 4, Osteoblast-related gene expression patterns,

G/R R/G
Name Genebank no. Ratio Ratio
osteoblast specific cysteine-rich protein ABO008375 2,88 0.35
biglycan J04599 2.79 0.36
osteoprotegerin(OPG) U94332 0.39 2,57
decorin 0.53 1.87
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Table 5. Cytoskeletal proteins-related gene expression patterns,

G/R R/G
Name Genebank no, Ratio Ratio
actin, alpha, smooth muscle X13839 3.02 0.33
actin binding protein U09873 2.8 0.36
myosin, light chain, smooth muscle M22918 2.27 0.44
myosin heavy chain homolog U53445 2.84 0.35
microfibril-associated glycoprotein-2 U37283 2.14 0.47
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-Abstract-

A Comparative Study of Gene Expression Patterns of
Periodontal Ligament Cells and Gingival Fibroblasts
using the cDNA Microarray

Chai-Young Jeon, Jin-Woo Park, Jae-Mok Lee, Jo-Young Suh

Department of Periodontology, College of Dentistry, Kyungpook National University

Periodontal ligament(PDL) cells have been known as playing an important roles in periodontal regeneration
and gingival fibroblasts are also important to periodontal regeneration by forming connective tissue attach-
ment, There were rare studies about the gene expression patterns of PDL cells and gingival fibroblasts, there-
fore in this study, we tried cDNA microarray-based gene expression monitoring to explain the functional differ-
ences of PDL cells and gingival fibroblasts in vivo and to confirm the characteristics of PDL cells,

Total RNA were extracted from PDL cells and gingival fibroblasts of same person and same passages, and
mRNA were isolated from the total RNA using Oligotex mRNA midi kit(Qiagen) and then fluorescent cDNA
probe were prepared. And microarray hybridization were performed,

The gene expression patterns of PDL cells and gingival fibroblasts were quite different. About 400 genes
were expressed more highly in the PDL cells than gingival fibroblasts and about 300 genes were more highly
expressed in the gingival fibroblasts than PDL cells.

Compared growth factor- and growth factor receptor-related gene expression patterns of PDL cells with gin-
gival fibroblasts, IGF-2, IGF-2 associated protein, nerve growth factor, placental bone morphogenic protein,
neuron-specific growth- associated protein, FGF receptor, EGF receptor-related gene and PDGF receptor were
more highly expressed in the PDL cells than gingival fibroblasts,

The results of collagen gene expression patterns showed that collagen type 1, type III, type VI and type VII
were more highly expressed in the PDL cells than gingival fibroblasts, and in the gingival fibroblasts collagen
type V, XII were more highly expressed than PDL cells.

The results of osteoblast-related gene expression patterns showed that osteoblast specific cysteine-rich pro-
tein were more highly expressed in the PDL cells than gingival fibroblasts,

The results of cytoskeletal proteins gene expression patterns showed that a-smooth muscle actin, actin bind-
ing protein, smooth muscle myosin heavy chain homolog and myosin light chain were more highly expressed
in the PDL cells than gingival fibrobalsts, and B-actin, actin-capping protein( subunit), actin- related protein
Arp3(ARP) and myosin class I(myh-1c) were more highly expressed in the gingival fibroblasts than PDL cells,

Osteoprotegerin/osteoclastogenesis inhibitory factor(OPG/OCIF) was more highly expressed in the PDL cells
than gingival fibroblasts,
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According to the results of this study, PDL cells and gingival fibroblasts were quite different gene expression
patterns though they are the fibroblast which have similar shape. Therefore PDL cells & gingival fibroblasts are
heterogeneous populations which represent distinct characteristics. If more studies about genes that were dif-
ferently expressed in each PDL cells & gingival fibroblasts would be performed in the future, it would be

expected that the characteristics of PDL cells would be more clear,

Key words: cDNA microarray, PDL Cells, HGF, Characteristics, genes
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