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of 42°Co\A 60E7E AHAF WS- AjsEstaict §t
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Q) primer (Table DE ©)83t SFALAMNTES-
(PCRIE Al5I%it PCR 5k 272 94TColA 5
£ ®A(denaturation)FF2S 94 T4 30%, A%t
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o] ATHES &5 547, LAT29] Z3Hke ol
50T, ALP2} Col I 2] AWk &= 55T A8
3199tt RT-PCR 3~ 1.5% agarose gelo|A] A7
&3to] Z42ke] PCR productZ ERISIAT.

4. Alizaline red—S &M

GG A 2] A3t 2HS ERIs) 9
51] Alizaline red~S @& APty EI=E
st QWIS EAEE PBSE 33] AJA3E 3,
70% ethyl alcohol® 208 E<F 14T T2 0.1%
NHA0H?} 9% 1% Alizaline red—S (Sigma-—
Aldrich, St. Louis, MO, USA) £ojo= 587} &
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5. Uptake AIY

HE1S S5 2RI SRRSO ofaliedl
47 Lo) BAE 2ARI7] $f8ted Kim 500 W
= olgste] ofufieAt uptake A= AJFSIII:

= —1

Table 1. Primer sequences for PCR

LAT]1 (sense) CAGCTCCCTGAGTATGAAAG
LAT1 (antisense) ATCCTCAGGACATCACAAAC 0
LAT2 (sense) TCAGCTGGAGAGACTCAGAT
LAT2 (antisense) ATCCTTCATACCTGGTCCTT -
4F2he (sense) AAGGAGGAGCTACTGAAGGT
4F2he (antisense) ATTTTGGTGGCTACAATGTG o
| ALP (sense) TGGCCAAGAAGACAGTAAGT
ATP (antisense) GCCTTATTTCATTTTCGATG -
Col 1 (sensei h CI‘CCATC;{GTAGA’[TAOGCI‘C ,
Col I (antisense) GATACAGGCAAGGCAGATAG 42
GAPDH (sense) TGCATé&FGCACCACCAACT
GAPDH (antisense) CGCCTGCTTCACCACCTTC -

ALP: alkaline phosphatase
Col [ : type I collagen
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Figure 1. Detection of LAT1 mRNA by RT-PCR. The first stand cDNAs prepared from the
periodontal ligament (PDL) fibroblast cell total RNAs were used as template for PCR
amplification. The PCR products were electrophoresis on a 1.5 % agarose gel and visu-
laized with ethidium bromide. A. Agarose gel electrophoresis was performed on the
'RT-PCR products from PDL fibroblast cells (LAT1; 499 bp, GAPDH; 349 bp) (0; 0 day
after treatment with differentiation media, 2; 2 days after treatment with differentiation
media, 4; 4 days after treatment with differentiation media, 7; 7 days after treatment with
differentiation media, 14; 14 days after treatment with differentiation media, 21; 21 days
after treatment with differentiation media) B. The percentage of LAT1 mRNA expression

was calculated as a ratio of GAPDH band.
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Figure 2. Detection of LAT2 mRNA by RT-PCR. A. Agarose gel electrophoresis was per-—
formed on the RT-PCR products from PDL fibroblast cells (LAT2: 500 bp, GAPDH; 349 bp)
B. The percentage of LAT2 mRNA expression was calculated as a ratio of GAPDH band.
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Figure 3. Detection of 4F2hc mRNA by RT-PCR. A. Agarose gel electrophoresis was
performed on the RT—-PCR products from POL fibroblast cells (4F2hc: 497 bp, GAPOH:

349 bp) B. The percentage of 4F2hc mRNA expression was calculated as a ratio of
GAPDH band.
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Figure 4. Detection of alkaline phosphatase (ALP) mRNA by RT-PCR. A. Agarose gel
electrophoresis was performed on the RT-PCR products from PDL fibroblast cells (ALP;
321 bp, GAPDH; 349 bp) B. The percentage of ALP mRNA expression was calculated as

a ratio of GAPDH band.
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Figure 5. Detection of type | collagen (ColI) mRNA by RT-PCR. A. Agarose gel electro—
phoresis was performed on the RT-PCR products from PDL fibroblast cells (ColI; 422

bp, GAPDH; 349 bp) B. The percentage of ColI mRNA expression was calculated as a
ratio of GAPDH band.
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Figure 6. Change of cell morphology in PDL
fibroblast cells. The cell morphology in the
differentiation media was examined after 2,
4. 7, 14 and 21 days of culture. The change
of cell morphology during differentiation of
PDL fibroblast cells was investigated to in-
verted microscope 100 X. A. The differ-
entiating PDL fibroblast cells on 6 cm cell
cuiture dish. It took the photograph from the
square zone. B. Differentiation pattern of
PDL fibroblast cells at 2 days after treatment
with differentiation media. C. Differentiation
pattern of POL fibroblast cells at 4 days af-
ter treatment with differentiation media. D.
Differentiation pattern of PDL fibroblast cells
at 7 days after treatment with differentiation
media. E. Differentiation pattern of PDL fi—
broblast cells at 14 days after treatment with
differentiation media. F. Differentiation pat-
tern of PDL fibroblast cells at 21 days after
treatment with differentiation media. All scale
bars indicated 20 m.
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Figure 7. Mineralized nodule formation in PDL fibroblast cells. The mineralized nodule
formation induced by the differentiation media was examined after 7 and 14 days of
cuiture. The cells were grown in the presence of ascorbic acid and g —glycerophosphate
for inducing the mineralization. The nodules were detected by Alizaline red-S staining. A.
Mineralized nodule formation pattern of PDL fibroblast cells at 7 days after treatment with
differentiation media. B. Mineralized nodule formation pattern of PDL fibroblast cells at 14

days after treatment with differentiation media.
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Figure 8. [14C]L-Leucine uptake by PDL fibroblast cells. The [14C]L-Leucine (30 g« M)
uptake measured at 37 T for 2 min in the Na+—free uptake solution. Each data point
represents the mean + SEM of three experiments. **P<0.01 vs. 0 day (the PDL fibro-
blast cells at 0 day after treatment with differentiation media).
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—Abstract—

Expression of amino acid transport system L
in the differentiation of periodontal ligament fibroblast cells
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Hyun—Seon Jang™?, Joo—Cheol Park?, Seong—Mi Choil, Byung—Ock Kim“*

1Department of Periodontology, College of Dentistry, Chosun University
20ral Biology Research Institute, College of Dentistry, Chosun University

The periodontium is a topographically complex organ consisting of epithelial tissue, soft and min-—
eralized tissues, Structures comprising the periodontium include the gingiva, periodontal ligament
(PDL), cementum and the alveolar bone, The molecular mechanism of differentiation in PDL fibro—
blast cells remain unclear, Amino acid transporters play an important role in supplying nutrition to
normal and cancer cells and for cell proliferation, Amino acid transport system L is a major nutrient
transport system responsible for the Na+—independent transport of neutral amino acids including
several essential amino acids., The system L is divided into two major subgroups, the L—type amino
acid transporter 1 (LAT1) and the L—type amino acid transporter 2 (LAT2). In this study, the ex—
pression pattern of amino acid transport system L was, therefore, investigated in the differentiation
of PDL fibroblast cells,

To determine the expression level of amino acid transport system L participating in intracellular
transport of amino acids in the differentiation of PDL fibroblast cells, it was examined by RT—PCR,
observation of cell morphology, Alizaline red—S staining and uptake analysis after inducing ex—

perimental differentiation in PDL fibroblast cells isolated from mouse molar teeth, The results are as

follows,

1, The LAT1 mRNA was expressed in the early stage of PDL fibroblast cell differentiation, This
expression level was gradually reduced by differentiation— inducing time and it was not ob—

served after the late stage,

2. The expression level of LAT2 mRNA was increased in time—dependent manner during differ—

entiation induction of PDL fibroblast cells,

3. There was no changes in the expression level of 4F2hc mRNA, the cofactor of LAT1 and LATZ,
during differentiation of PDL fibroblast cells,
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4. The expression level of ALP mRNA was gradually increased and the expression level of Col I
mRNA was decreased during differentiation of PDL fibroblast cells,
5. The L-leucine transport was reduced by time from the early stage to the late stage in PDL fi—

broblast cell differentiation,

As the results, it is considered that among neutral amino acid transport system L in differ—
entiation of PDL fibroblast cells, the LAT1 has a key role in cell proliferation in the early stage of
cell differentiation and the LAT2 has an important role in the late stage of cell differentiation for

providing cells with neutral amino acids including several essential amino acids,

Key words . amino acid transport system L, differentiation, periodontal ligament fibroblast cells, essential amino acids
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