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00
1/3
Hank's Balanced Salt Solution(HBSS, Gibco
BRL, Grand Island, NY )
1-2
60mm

(Falcon, Roskilde, Denmark)

10% fetal bovine

serum(FBS) Dulbecco's Modified

Eagles Medium(DMEM, Gibco BRL, Grand

Island, NY) 5% COz, 37 , 100%
humidity
3

2. 0000000 total RNAD

poly(A)+RNAO 0O 0O
total RNA SV

total RNA Isolation System(Promega,
Madison, USA)

, total RNA
spectrophotometer(Amersham, Amersham,
UK) 260 280

total RNA  oligo(dT)—

latex(Invitrogen) poly(A)* RNA



Table 1, Oligonucleotide primers used in the PCR amplification of human S100A4, S100A2, periostin,

and G3PDH.

Gene(expected size)

Primer sequence

Periostin(548bp)

5' primer 5'-AAACTCCTCTATCCAGCAGA—

3' primer 3'-AGCAGTCTTTTAATTTCTTC-

S100A2 (278bp)
GACAAGTTCAAGC-3'

CA-3

5 primer 5'-AAGAGGGC-

3' primer 5'-GAATGTTGCAGGAAACAGC—

S100A4 (295bp)

3. Reverse transcription(RT)—PCRL
sequence analysis

total RNA  poly(A)* RNA 1 25U
AMYV reverse transcriptase(Promega,
Madison, USA) oligo—d(T) primer
first—strand cDNA .
Calcium binding protein—S100A4, calcium
binding protein—S100A2, periostin(OSF-2,
osteoblast—specific factor 2)  G3PDH
blast search pro—

gram(NIH)
sense antisense oligonucleotide primer
(Table. 1).
Reverse transcriptation(RT)
cDNA template primer

94 :4 min, 36 cycle(94 : 1 min,
55 :30sec,72 :2min), 72 :5min
PCR (PCR cycler, MJ research)
1.5% agarose gel

T/A cloning vec—
tor(Invitrogen) subcloning
ABI automatic sequencer(Perkin—Elmer,

5' primer 5'—=CTCAGCGCTTCTTCTTTCTT—

Foster city, CA, USA) sequenc—

ing sequence tag blast search

program(NIH) database
S100A4, S100A2, periostin -~ G3PDH

northern probe

40000000 northernd O

total RNA 15 0.8% agarose gel
nylon membrane(Hybond

N, Amersham) blotting

S100A4, S100A2, periostin -~ G3PDH
probe [a—
P32}—dCTP  random priming kit(Amer—
sham) labelling 30% formamide,
4X SSC, 1X Denhart's solution ~ SDS
hybridization 42 ,16-20
incubation 2X SSC, 0.1% SDS
1-2 X—ray film(Kodak)
5-10
n. oo ad

1. RT—PCRO U 00O S100A4, S100A2
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Figure 1. Expression of human periostin(A), SI00A2(B), and S100A4(C) mRNAs in periodontal ligament
fibroblasts and gingival fibroblasts analysed by RT—PCR(Left). Expression of periostin,
S100A2, and S100A4 in periodontal ligament fibroblasts(D) and gingival fibroblasts(E)
analysed by RT—PCR(Right). G3PDH: human glyceraldehyde—-3—phosphate dehydroge—

nase and was used as a positive control.

periostin mRNAL OO 00O

RT—-PCR S100A4, S100A2
periostin mRNA

periostin(OSF2)

(Figure 1A), S100A2

(Figure 1B),
S100A4
(Figure 10). RNA
S100A4, S100A2  periostin

S100A4, S100A24
periostin
periostin, S100A2, S100A4
(Figure 1D, 1E).

G3PDH
(Figure 1A, 1B, 1C, 1D,
1E).

2.RT-PCRO 0O OO S100A4, S100A2 [
periostin 000 0000 OO.

RT-PCR sub—
cloning sequencing sequence tag
blast search program(NIH)
database S100A4, S100A2,
periostin  G3PDH

S100A4, S100A2, periostin

G3PDH
(Figure 2A, 2B, 2C, 2D).

3.Northern OO0O OO0 S100A4,
S100A2 O periostin mRNAO OO O
O

Periostin(OSF2) 3,200bp

(Figure 3A), S100A2
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Figure 2A. Identification of human periostin. Results from a BLAST search indicating the homology
between the nucleotide sequence of the cDNA obtained from RT—PCR to that of human
periostin (dbj/D1366.1/HUMOSF20S).
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Figure 2B. Identification of human S100A2. Results from a BLAST search indicating the homology
between the nucleotide sequence of the cDNA obtained from RT—PCR to that of human
S100A2(emb/Y07755.1/HSS100A2).
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Figure 2C. Identification of human S100A4. Results from a BLAST search indicating the homology
between the nucleotide sequence of the cDNA obtained from RT—PCR to that of human
S100A4(ref/NM—-002961.2).
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. (attachment of osteoblast precursors in

Osteoblast—specific factor 2(0OSF-2) the periosteum)
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Figure 2D. Identification of human G3PDH. Results from a BLAST search indicating the homology

between the nucleotide sequence of the cDNA obtained from RT—PCR to that of human
G3PDH(gb:HUMG3PDC).
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Figure 3. Northern analysis of human periostin, S1I00A2 and S100A4 cDNA. Total RNA(150) isolated
from cultured periodontal ligament(PDL) fibroblasts and gingival fibroblasts GF) were frac—
tionated on a 1% formaldehyde/agarose gel and Northern blotting was carried out as
described in material and methods.(A) Expression of periostin mRNA in cultured periodontal
ligament fibroblasts and gingival fibroblasts. 548 bp periostin cDNA fragment from Figure
1(A) was used as a probe.(B) Expression of SI00A2 mRNA in cultured periodontal ligament
fibroblasts and gingival fibroblasts. 278 bp S100A2 cDNA fragment from Figure 1(B) was
used as a probe.(C) Expression of SI00A4 mRNA in cultured periodontal ligament fibrob—
lasts and gingival fibroblasts. 295 bp S100A4 cDNA fragment from Figure 1(C) was used as
a probe. GF, gingival fibroblast; PDL, periodontal ligament. G3PDH is human glyceralde—

TGB-b
(spreading) (attachment) ,
big—h3
Periostin(OSF2) RT—-PCR
Northern . S100A2 S100
Duarte 19
(osteoblast precursor cell) Northern S100A4
periostin
, S100A2
S100 (5100 calcium— RT—PCR Northern
binding protein) S100A2
EF—hand Ca?*—binding domain
. S100 17
, S100 , S100A4
A4
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Expression of Periostin and
S100A2— S100A4—Calcium
Binding
Proteins mRNA in Human
Gingival Fibroblasts and
Periodontal Ligament
Fibroblasts

Byung—Ock Kim'*, Kyung—Yoon
Hanl*,Young—Sun Choit, Se—Hoon Kimt,
Byung—Gi Park?, Heung—Joong Kim2+,
Joo—Cheol Park3*+*

Dept. of Periodontology?,Dept. of Oral
Anatomy?, Dept. of Oral Histology?
Chosun University, Oral Biology Research
Institute*

College of Dentistry, Chosun University

Gingival fibroblasts(GF) and periodontal
ligament fibroblasts(PDLF) are the major
cellular components of periodontal soft
connective tissues, but the precise molecu—
lar biological differences between these
cells are not yet known. In the present
study, we investigated the expression of
S100A4, S100A2 calcium—binding protein
and osteoblast—specific factor 2(OSF-2,
Periostin) mRNA in GF and PDLF in vitro
through the process of reverse transcrip—
tion—polymerase chain reaction(RT—PCR)
and Northern blot analysis in each. Human
GF and PDLF were isolated from the gingi—
val connective tissue and the middle third of
freshly extracted healthy third molars.
They were cultured in Dulbecco's Modified

122

Eagle Medium(DMEM) containing 10% fetal
bovine serum and cells in the third passage
were used in the experiments. After
extracting total RNA from cultured cells,
RT—PCR and Northern analysis were per—
formed using S100A4—, S100A2- and
Periostin—specific oligonucleotide primers
and subcloned cDNA probes in each.

In RT—PCR and Northern analysis, the
expression of S100A4 and Periostin mMRNA
in GF was slightly detectable. Interestingly,
the expression of S100A4 and Periostin
MRNA in PDLF was much higher than that
in GF. On the other hand, SI00A2 mRNA
was highly expressed in both GF and PDLF.
Since there was a marked difference of
S100A4 and Periostin expression between
GF and PDLF in vitro, these data suggest
that S100A4 and Periostin could be used as
a useful marker for distinguishing cultured
gingival fibroblasts and periodontal ligament
cells.

Key words; Periostin, S100A4, S100A2
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