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Transglutaminase2 (TGM2) is a multi-functional calcium
dependent enzyme that affects angiogenesis, apoptosis,
differentiation, attachment, and changes in the extracellular
matrix. However, its function in periodontal tissue has not yet
been studied. The aim of this study was to investigate the
association of the TGM2 expression and the modulation of
inflammatory mediators in inflamed periodontal ligament
(PDL) cells induced by pro-inflammatory cytokines such as
Interleukin-1p and the Tumor necrosis factor-a. The
expression of TGM2 was increased in the inflamed
periodontal tissue and PDL cells. Over-expressed TGM2 in
the PDL cells increased expression of MMP1, MMP3, IL-6,
CXCLS8, and PTGS2. Conversely, inhibition of TGM2
activity using LDN27219, a TGM2 inhibitor, resulted in
decreased expression of MMP1, MMP3, IL-6, and CXCLS.
The mRNA expression was confirmed by RT-PCR and
quantified by qRT-PCR. Protein levels were also confirmed
by immunofluoroscence staining. These results suggest that
TGM2 plays an important role in the regulation of

*Correspondence to: Je-Hwang Ryu, Department of Oral Pharmacology,
School of Dentistry, Chonnam National University, 77 Yongbong-
ro, Buk-gu, Gwangju 61186, Korea
Tel: +82-62-530-4863, Fax: +82-62-530-4807
E-mail: jesryu@jnu.ac.kr
ORCID : 0000-0002-8708-8943

This is an Open-Access article distributed under the terms of the
Creative Commons Attribution Non-Commercial License (http:/creati-
vecommons.org/licenses/by-nc/3.0) which permits unrestricted non-
commercial use, distribution, and reproduction in any medium, pro-
vided the original work is properly cited.

191

inflammatory mediators which exacerbate tissue damage in
inflamed periodontal tissue.
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Table 1. PCR primer sequences

Gene Forward (5°-3") Reverse (5°-3”)

TGM?2 CTTTATCTACCAGGGCTCGG CGAGTTGTAGTTGGTCACGA
MMPI GGAGGGGATGCTCATTTTGATG TAGGGAAGCCAAAGGAGCTGT
MMP3 AATCCTACTGTTGCTGTGCGTG CAGAGTGTCGGAGTCCAGCCTC

IL-6 AGGCTGGACTGCAGGAACTCCTTAAAG CCCTGAGAAAGGAGACATGTAACAAGAG

CXCLS CTCTCTTGGCAGCCTTCCTGATTTC AAACTTCTCCACAACCCTCTGCAC
PTGS2 AATCCTTGCTGTTCCCACCCATG AAGGGAGTCGGGCAATCATCAGG
GAPDH GGTGAAGGTCGGAGTCAACG CAAATGAGCCCCAGCCTTCT

¥ A= mean + SEMOZ YERJS T o)
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Fig. 1. Total RNA was isolated from whole periodontal tissues
of healthy (non-inflamed) or chronic periodontitis (inflamed)
patients. Transcriptional levels of catabolic and inflammatory
genes were determined by RT-PCR (A) and qRT-PCR (B). n=5,
Values are presented as mean = SEM (*p < 0.001).
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Fig. 2. PDL cells were primary cultured from human periodontal tissues. PDL cells were treated with the indicated doses of IL-1(3 (A
and B) or TNF-a (C and D) for 24 h. Transcript levels of the indicated genes were determined by RT-PCR (A and C) and quantified
by qRT-PCR (B and D). Primary cultured PDL cells were treated with 5 ng/ml IL-13 or 100 ng/ml TNF-a for 24 h and stained with
anti-IL-6 and anti-TGM2 antibodies followed by Alexa-594 and Alexa-488, respectively (E). Nuclei were counter stained with DAPI.
n=5, Values are presented as mean = SEM (*p <0.05, **p < 0.01, ***p < 0.001). Scale bar : 50 pm.
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Fig. 3. PDL cells were transfected with pcDNA3.0-TGM2
vector and empty vector (EV) as a control. Transcript levels of
the indicated genes were determined by RT-PCR (A) and
quantified by qRT-PCR (B). Immunofluorescence microscopy
results of TGM2 and IL-6 in PDL cells transfected with empty
vector of pcDNA3.0-TGM2 vector (C). n=5, Values are
presented as mean = SEM (*p <0.05, **p < 0.01, ***p <
0.001). Scale bar : 50 pm.
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expression of indicated genes was determined by RT-PCR (A) or
gRT-PCR (B). n=5, Values are presented as mean £ SEM (*p
<0.05, **p < 0.01, ***p < 0.001).
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