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ABSTRACT

THE COMPARISON OF GENE EXPRESSION FROM HUMAN DENTAL PULP CELLS AND
PERIODONTAL LIGAMENT CELLS

So-Hyoun, Sang-Hyuk Park, Gi-Woon Choi*
Department of Conservative Dentistry, Division of Dentistry, Graduate of Kyung Hee University

The purpose of this study was to characterize functional distinction between human dental pulp cells(PC)
and periodontal ligament cells(PDLC) using ¢cDNA microarray assay and to confirm the results of the
microarray assay using RT-PCR. 3 genes out of 51 genes which were found to be more expressed()2 fold) in
PC were selected, and 3 genes out of 19 genes which were found to be more expressed ()2 fold) in PDLC
were selected for RT-PCR as well.

According to this study, the results were as follows:

1. From the microarray assay, 51 genes were more expressed (2 fold) from PC than PDLC.

2. RT-PCR confirmed that ITGA4 and TGF 2 were more expressed in PC than in PDLC

3. From the microarray assay, 19 genes were more expressed (2 fold) from PDLC than PC.

4. RT-PCR confirmed that LUM, WISP1, and MMP1 were more expressed in PDLC than in PC.

From the present study, different expression of the genes between the PC and PDLC were characterized
to show the genes which play an important role in dentinogenesis were more expressed from PC than
PDLC, while the genes which were related with collagen synthesis were more expressed from PDLC than
PC. (J Kor Acad Cons Dent 34(5):430-441, 2009)

Key word : ¢cDNA microarray assay, human dental pulp cells, human periodontal ligament cells, RT-
PCR. dentinogenesis, collagen synthesis
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3. cDNA Microarray
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Figure 1. Overview of DNA microarray
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Table 1. Primers for RT-PCR

Genes Target size Primer sequence

Lumican (LUM) 196 bp 5’ *TGATCTGCAGTGGCTCATTC*B‘
3 ~AAAAGAGCCCAGCTTTGTGA-5

WNT1 inducible signaling pathway protein 1 (WISP1) 163 bp 5, ~TTCCTGTTGATGGG Ge-3 ,
3 -CAAGCAGGACAAGGGAGAAG-5

Matrix metalloproteinase 1 (interstitial collagenase) (MMP1) 234 bp 5, ~ATGOTG CCCTGAAGGTG_S,
3 -CTGCTTGACCCTCAGAGACC-5

Integrin, alpha 4 (ITGA4) 244 bp 5 “GAGTGCAATGCAGACCTTGA3
3 “TGGATTTGGCTCTGGAAAAC-5

Neurofilament, heavy polypeptide (NEFH) 221 bp 5, _CTCCAGCTGAGGTCAAGTCC_?
3 -CTTTGCTTCCTCCTTCGTTG-5

Transforming growth factor-beta 2 (TGFB2) 222 bp b “CCGGAGGTGATTTCCATCTA-3

3 ~CTCCATTGCTGAGACGTCAA-5
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Figure 2. Microarray Scanning Image
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Figure 3. M-A plot

The log ratios(M=log:R/G) are plotted on the y-axis
against the log of the geometric mean of the signal
intensities (A=logRXG/2). M, expression ratio; A, signal
intensity; R, Red for Cy5: G, Green for Cy3.
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Table 2. The genes expressed more than two fold from the cells cultured with PC than PDLC

Ratio = log: Cy5/Cy3 (Cy5: PDLC, Cy3: PC)

Name ratio Title Biological Process
PVRL3 -1.84 Poliovirus receptor-related 3 —
NPC1 -1.58 Niemann-Pick disease, type C1 cholesterol transport:intracellular protein transport
NEDDA4 151 Neural precursor cell expressed, ubiquitin cycle
developmentally down-regulated 4
ZNF167 -1.1 Zinc finger protein 167 regulation of transcription, DNA-dependent
ZNF184  -1.33 Zinc finger protein 184 (Kruppel-like) -
SCG2 -1.22 Secretogranin II (chromogranin C) protein secretion
INFA43 139 Zinc finger protein 443 induction of apoptosis;regulation of transcription,
DNA-dependent:response to stress
METSA 102 Meis1, myeloid ecotropic viral integration
site 1 homolog 4 (mouse)
DOC1 -2.14 Downregulated in ovarian cancer 1 biological_process unknown
- -1.15 - —
Integrin, alpha 2 (CD49B, blood coagulation;cell-matrix
ITGA2 -1.42 alpha 2 subunit of VLA-2 receptor) adhesionintegrin-mediated
signaling pathway:organogenesis
DCBLD2  -1.46 Discoidin, CUB and LCCL domain coll adhesion
containing 2
MMP11 -1.1 Matrix metalloproteinase 11 collagen catabolism;morphogenesis
(stromelysin 3)
Similar to Zinc finger protein 20
— -1.35 (Zinc finger protein KOX13) -
(DKFZp572P0920)
NMT2 -1.43 N-myristoyltransferase 2 N-terminal protein myristoylation;protein-lipoylation
PITRM1 -1.17 Pitrilysin metalloproteinase 1 —
PDE1C -1.02 Phosphodiesterase 1C, signal transduction
calmodulin-dependent 70kDa
ZNF272 -1.12 Zinc finger protein 272 regulation of transcription, DNA-dependent
ALDHIA3 -1.22 Aldehyde dehydrogenase 1 family, alcohol metabolism;lipid metabolism:metabolism
member A3
ZNF184 -1.17 Zinc finger protein 184 (Kruppel-like) -
ZNF230 -1.38 Zinc finger protein 230 regulation of transcription, DNA-dependent
LRRN3 -1.42 Leucine rich repeat neuronal 3 —
PRG1 -1.07 Proteoglycan 1, secretory granule —
ZNF307 -1.02 Zinc finger protein 307 regulation of transcription, DNA-dependent
DOC1 -1.78 Downregulated in ovarian cancer 1 biological process unknown
PLOD2 -1.09 Procollagen-lysine, 2-oxoglutarate protein metabolism;protein modification
5-dioxygenase (lysine hydroxylase) 2
ZNF197 -1.1 Zinc finger protein 197 regulation of transcription, DNA-dependent
IL6ST 132 Interleukin 6 signal transducer cell surface receptor linked signal transduction;
(gp130, oncostatin M receptor) immune response
ZNF175 -1.16 Zinc finger protein 175 regulation of transcription, DNA-dependent
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NEFH -1.37 Neurofilament, heavy polypeptide 200kDa  neurogenesis:nucleosome assembly
MBLIPL -1.3 Mannose-binding lectin (protein A) 1, B
pseudogene 1
ZNF195  -1.37 Zinc finger protein 195 regulation of transcription, DNA-dependent
SCN9A -1.36 Sodium channel, voltage-gated, cation transport;sodium ion transport
type IX, alpha
ZNF84 -1.01 Zinc finger protein 84 (HPF2) regulation of transcription, DNA-dependent
6 1.09 Complement component 6 complement activation, classical pathway:
cytolysis:response to pathogenic bacteria
cell adhesion;chemotaxis;glia cell migration;
SLIT2 -1.04 Slit homolog 2 (Drosophila) induction of negative chemotaxis:induction of
negative chemotaxis
ZNF165 -1.02 Zinc finger protein 165 regulation of transcription, DNA-dependent
ITGA4 -2.06 Integrin, alpha 4 (antigen CD49D, cell-matrix adhesion;integrin-mediated signaling
alpha 4 subunit of VLA-4 receptor) pathway
MYLK -1.24 Myosin, light polypeptide kinase protein amino acid phosphorylation; protein amino
acid phosphorylation
TGFBI -1.16 Transforming growth factor, cell adhesion:cell proliferation:
beta-induced, 68kDa negative regulation of cell adhesion;visual perception
MTI1F -1.29 Metallothionein 1F (functional) biological_process unknown
PLA2GIB -1.3 Phospholipase A2, group IB (pancreas) actin filament organization;lipid catabolism:

signal transduction

DUSP6 -1.01

Dual specificity phosphatase 6

inactivation of MAPK;protein amino acid

dephosphorylation: regulation of cell cycle

MT1X -1.01 Metallothionein 1X response to metal ion
cell adhesion;cell

CYR61 -1.14 Cysteine-rich, angiogenic inducer, 61 proliferation;chemotaxis:morphogenesis;
regulation of cell growth

- -1.05 — —

SERPINE1 -1.08

Serine (or cysteine) proteinase inhibitor,
clade E (nexin, plasminogen activator

inhibitor type 1), member 1

blood coagulation

BRAP -1.07 BRCA1 associated protein —
NT5E -1.09 5'-nucleotidase, ecto (CD73) DNA metabolism:nucleotide catabolism
DNA metabolism:cell adhesion:cell growth and/or
CTGF -1.18 Connective tissue growth factor maintenance;cell motility:epidermis
development;:regulation of cell growth
MREIIA -1.04 MRE1] meiotic recombination 11 double-strand break repair via nonhomologous

homolog A (S. cerevisiae)

end-joining;meiosis;meiotic recombination;regulation

of mitotic recombination;telomerase-dependent telo
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Table 3. The genes expressed more than two fold from the cells cultured with PDLC than PC

Ratio = log: Cy5/Cy3 (Cy5: PDLC, Cy3: PC)

name ratio Title Biological Process
LEPR 1.43  Leptin receptor —
- 1.36 — -
- 1.21  Transcribed locus —
LUM 2.24  Lumican collagen fibril organization
- 1.21  — —
Chemokine (C-X-C motif) ligand 12 G-protein coupled receptor protein signaling pathway,
CXCL12 2.01 (stromal cell-derived factor 1) calcium ion homeostasis, cell adhesion,cell-cell
signaling
WNT1 inducible signaling pathway Wnt receptor signaling pathway:cell adhesion;
WISP1 1.87 protein 1 cell growth and/or maintenance: cell-cell
signaling:regulation of cell growth: signal transd
NET1 1.21 Neuroepithelial cell transforming gene 1 —
actin cytoskeleton organization and biogenesis:
MTSS1 1.08  Metastasis suppressor 1 cell adhesion:cell motility:microspike biogenesis:
muscle development
— 1.01  — —
ENPP1 115 Ectonucleotide pyrophosphatase energy pathways: nucleotide metabolism;
/phosphodiesterase 1 phosphate metabolism: response to nutrients
CPE 131 Carboxypeptidase E metabolism:neuropeptide signaling pathway:
protein modification: proteolysis and peptidolysis
MMP10 1.14 Matrix metalloproteinase 10 collagen catabolism
(stromelysin 2)
Aldo-keto reductase family 1, member C1
AKRI1C1 1.27 (dihydrodiol dehydrogenase 1; 20-alpha xenobiotic metabolism
(3-alpha)-hydroxysteroid dehydrogenase)
Ras protein signal transduction;
RREB1 1.07  Ras responsive element binding protein 1  development;regulation of transcription,
DNA-dependent:transcription from Pol II promoter
MMP1 2.09 Matrix metalloproteinase 1 collagen catabolism
(interstitial collagenase)
ATP-binding cassette, sub-family G
ABCG2 1.62 (WHITE), response to drug; transport
member 2
PRKACA 1.81 Protein kinase, cAMP-dependent, protein amino acid phosphorylation
catalytic, alpha
IGFBP5 1.04  Insulin-like growth factor binding protein 5 cell growth and/or maintenance:

regulation of cell growth: signal transduction
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2. RT-PCR analysis
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Figure 4. Confirmation of differentially expressed genes
observed in microarray results. Three genes (ITGA,
NEFH, TGF B2) selected from the genes express more
than two fold in pulp cells than periodontal ligament cells
were analysed by RT-PCR.
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Figure 5. Confirmation of differentially expressed genes
observed in microarray results. Three genes (MMP1,
WISP, LUM) selected from the genes express more than
two fold in periodontal ligament cells than pulp cells were

analysed by RT-PCR.
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