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1. Molecular Identification of Oral Veillonella Species in the Saliva with Different   
 Oral Hygiene Indexes 
 

Citra Fragrantia Theodrea1, Izumi Mashima1, 2, Futoshi Nakazawa1 
1Department of Oral Microbiology, School of Dentistry, Health Sciences University of 
Hokkaido 
2Postdoctoral Fellow of Japan Society for the Promotion of Science 
  
Background: Recently, it was reported that diet, smoking, socioeconomic status, including the oral hygiene habits 

could influence the bacterial profile in oral cavities. Especially, oral hygiene in the school-children has influenced a 

microbial profile in terms of both numbers and diversity of microorganisms in oral biofilms. According to many re-

ports, oral Veillonella species, such as V. atypica, V. denticariosi, V. dispar, V. parvula, V. rogosae, and V. tobetsu-

ensis has been frequently isolated and have been suggested to facilitate succession of the species in developing oral 

biofilm at early stage. The main habitats of oral Veillonella species are tongue, buccal mucosa, and saliva. Previously, 

we has succeed to establish the novel One-Step PCR method with species-specific primer sets based on sequences of 

the rpoB gene, to identify the six oral Veillonella species. Meanwhile, it was suggested that there were still a number 

of unknown species of the genus Veillonella. 

Aim: The objective of this study was to identify the oral Veillonella species in the saliva of the Thai children in asso-

ciation with the level of oral hygiene status by using One-Step PCR method and to examine the phylogenetic analysis 

of these unknown species. 

Methods: A total 107 stimulated saliva samples were collected from the children depended on the results of Simpli-

fied Oral Hygiene Index (Good n = 27, Moderate n = 35, Poor n = 45). After homogenization and inoculation, all 

samples were incubated under anaerobic condition. Samples on Veillonella agar were incubated for 5 days and those 

on BHI agar were incubated for 7 days. CFUs were counted and stainability were confirmed after gram staining. Af-

terward, genomic DNA was extracted by using the Instagene® Matrix kit (Bio-Rad) from each isolate for PCR anal-

ysis. Oral Veillonella species were assessed by using One-Step PCR method after PCR with the genus specific pri-

mers. Meanwhile, the 3 representative strains were chosen from unknown strains isolated in this study. And these 

sequences of rpoB were determined with an ABI PRISM 310 Genetic Analyzer. Furthermore, pairwise similarity 

values and phylogenetic tree were compared with the established Veillonella species previously after phylogenetic 

analysis.  

Results and Discussion: The total number of Veillonella isolates in poor oral hygiene was higher than that in good 

oral hygiene. V. rogosae was detected as the most predominant species in all groups. Interestingly, the number of V. 

rogosae decreased from good to poor oral hygiene. Otherwise, the number of V. parvula increased from good to poor 

oral hygiene. V. denticariosi had less number in all groups, whereas the number of V. dispar and V. tobetsuensis did 

not change in all groups. In phylogenetic studies, the unknown 3 strains formed a distinct cluster from the established 

Veillonella species in the rpoB tree. And, their inter-strain sequence similarities were 98-99%. But they showed 

60-85% sequence similarities with the established Veillonella species except V. dispar, 95-97%. These results 

strongly indicated the possibility of novel species in the genus Veillonella. 

Conclusion: Based on the results, V. parvula might have potential association with deterioration of oral hygiene sta-

tus of Thai children. In addition, it was suggested that these unknown strains might be novel species of genus Veil-

lonella, which was close species with V. dispar. 
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2. The in vitro effects of CCN2 on odontoblast-like cells 
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School of Dentistry, Health Sciences University of Hokkaido 
 
Purpose: 

 To investigate the in vitro effects of connective tissue growth factor/cysteine-rich 61/nephroblastoma 

overexpressed 2 (CCN2) in MDPC-23 cell line. 

Materials and Methods:  

 MDPC-23 cells, a type of rat odontoblast-like cell line were used in cell culture. The gene expression of 

CCN family (CCN1-6) was studied using conventional PCR. The mRNA expression of CCN1, CCN2, 

CCN4, CCN5 was investigated on non-coated and tilapia scale collagen-coated tissue culture-treated pol-

ystyrene (TCPS) over a period of eight days. Cell viability was assessed using CCK-8 assay in cells 

treated by CCN2 (concentration: 1, 10, 100 and 1000 ng/mL) and vehicle. Real time PCR was carried out 

in the time course of 12h, 24h, 36h and 48h after confluence. Finally, the mineralization inducing capaci-

ty was evaluated using alizarin red staining at day seven and day eight. Briefly, CCN2 (100ng/mL) was 

added from the second day after seeding, odontogenic factors (10mM β-glycerophosphate, 50μg/mL 

ascorbic acid and 100nM dexamethasone) were incorporated into the culture media at day five. Statistical 

analysis was conducted using One-way ANOVA with post-hoc Tukey HSD Test. 

Results and Discussion: 

 It was found that except CCN3 and CCN6, the other CCN family members were stably expressed in 

MDPC-23 cells to different extent. Moreover, only CCN2 was markedly enhanced during the odontogen-

ic differentiation of MDPC-23 cells, especially, its mRNA expression was further promoted in cells 

grown in surfaces coated with fish type I collagen (F-COL1) as compared to the non-coated control at 

eight days (F-COL1: 1.84±0.11 versus control: 1.33±0.09). The direct effects of soluble CCN2 protein on 

MDPC-23 cells in a short culture period of 48 h, it was found that addition of CCN2 to the cultured media 

in the absence of odontogenic factors significantly up-regulated the mRNA expression of bone sialopro-

tein (BSP) (CCN2: 4.56±0.05 versus control: 3.55±0.56), osteocalcin (OCN) (CCN2: 2.83±0.16 versus 

control: 1.99±0.23) and osteopontin (OPN) (CCN2: 3.35±0.07 versus control: 2.33±0.24). The minerali-

zation of cells was promoted at day eight in CCN2-treated group. 

Conclusion: 

 Among the four types of CCN family, which were expressed in MDPC-23 cells, only CCN2 was pro-

moted during the differentiation of cells. The cell viability was enhanced by CCN2 protein. Furthermore, 

CCN2 significantly enhanced the expression of BSP, OCN and OPN after exposure of 48h  Meanwhile, 

continuous administration of CCN2 slightly promoted mineralization. 
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Purpose: Osteopontin (OPN) is an extracellular matrix protein that plays an important role 
in biomineralization, bone remodeling, and immune functions. OPN primarily localizes in 
human periodontal ligament (PDL) cells and works as a bridge to connect between cells 
and mineral tissue. OPN was upregulated in some pathologic condition such as chronic 
inflammation, and that caused the alternative genetic splicing of OPN. However, a little is 
known about OPN variation in PDL cells. Thus, in this study, we investigated the variation 
and the function of OPN in human PDL cells.  
Methods: We collected the PDL fibroblast (PDLF) of premolar teeth after extraction from 
5 healthy periodontal status patients with orthodontic treatment. PDLF were cultured and 
applied with mechanical stress. RNA was isolated and converted to cDNA by Reverse 
Transcription. The Real-time PCR was performed using Taqman probe primer, provided 
by Applied BiosystemTM.  
Results: We found the mixture of OPN variant 1 and 2 in each patient's PDLF with a dif-
ferent ratio. OPN variations were changed after the mechanical stress response. In these 
mixtures, OPN variant 1 tends to have higher amount compare to OPN variant 2. OPN 
variant 2 was missing a set of sequence that binds to integrin αvβ3. Taken together, these 
results might cause a change of binding effect in PDL cells to mineral tissue.  
Conclusion: The different level of the OPN gene variation in human PDL cells might be 
one of the factors to maintain periodontal status in the population.  
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5. Epigenetic silencing of anti-aging gene Klotho may lead to hypermethylation of   
 DNMT3a in oral cancer: Immunohistochemical analysis 
 

Bhoj Raj Adhikari1, Hirofumi Matsuoka2, Fumiya Harada1, Takatoshi Chujo1,   
Tetsuro Morikawa1, Puja Neopane1, Osamu Uehara2, Koki Yoshida1, Michiko   
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Growth and Development, School of Dentistry, Health Sciences University of Hokkaido 
 
Introduction: 
Oral cancer is one of the most common types of cancers in the world; the molecular 
mechanism underlying its tumorigenesis is still not well understood. Epigenetic si-
lencing of the promoter gene may be one of the causes leading to cancer. A series of 
studies have suggested that epigenetic changes in the anti-aging gene Klotho might be 
one of them. We hypothesized that epigenetic silencing of Klotho may lead to hyper-
methylation of DNMT3a leading to carcinoma of oral and maxillofacial region.  
Methods: 
FFPE tissue samples of OSCC, dysplasia and normal oral epithelium were immuno-
histochemically stained with anti-Klotho and anti-DNMT3a antibodies. Nuclear and/or 
cytoplasmic reactivity was considered as evidence of positive expression. 
Results: 
Our results showed increased immune-expression of DNMT3a, and decreased expres-
sion of Klotho in cells of the cancer tissues when compared with those in the dysplasia 
and healthy control samples. Chi-square tests complemented by adjusted residual analy-
sis revealed significantly higher number of Klotho-positive and DNMT3a-negative cas-
es in healthy controls, Klotho-negative and DNMT3a-negative cases in ODL, and 
Klotho-negative and DNMT3a-positive cases in OSCC when compared with the other 
types among the three groups (X2 = 46.66, p < 0.001).  
Conclusion: 
The results indicate that down regulation of Klotho may be involved in overexpression 
of DNMT3a in oral cancer tissues. 
 
Key words: Klotho, DNMT3a, OSCC, dysplasia, immunohistochemistry 
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6. Expression profile of RNase 7 in oral inflammatory diseases and Oral squamous  
 cell carcinoma 
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Takatoshi Chujo, Tetsuro Morikawa, Michiko Nishimura, Yoshihiro Abiko 
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Pathophysiology, School of Dentistry, Health Sciences University of Hokkaido 

 
Introduction: 
RNase 7 is an important skin derived antimicrobial peptide abundantly expressed in 
keratinocytes. RNase 7 is constitutively expressed and inducible by pro-inflammatory 
cytokines and microorganisms. Although the expression of RNase 7 is well documented 
in human skin epithelial health and diseases, information about expression profile of 
RNase 7 in oral epithelial health and disease has not been shown thus far. Therefore, the 
present study investigated the localization of RNase 7 in oral premalignant, malignant 
and oral inflammatory diseases, and the expression levels of RNase 7 in oral carcinoma 
cell lines (OCCs). 
Methods: 
We determined the localization of RNase 7 in tissue sections of oral lichen planus and 
radicular cyst and oral squamous cell carcinoma (OSCC) using immunohistochemistry 
(IHC). For the mRNA expression of RNase 7 in oral carcinoma cell, we used six dif-
ferent types of OCCs (OSC-19, BSC-OF, SAS, HSC-2, HSC-4, and HSY) and normal 
oral keratinocytes (NOKs). RNA was extracted from cultured cells of cell lines and ex-
pression of mRNA was detected by qRT- PCR. 
Results:  
By IHC staining, healthy tissue showed positive staining for RNase 7 was localized 
mainly in keratinized layers. Approximately, 50% of oral lichen planus showed positive 
staining for RNase 7 was localized only in keratinizes layers, and others were stained in 
keratin, granular and spinous layers. OSCC showed positive staining for RNase 7 in 
keratin, granular, spinous and few even in basal layers. None of the radicular cyst was 
positive for RNase 7. qRT- PCR results showed that the expression level of RNase 7 
was higher in OSC-19, BSC-OF, SAS, HSC-2, HSC-4 and, lower in HSY than in 
NOKs. 
Conclusion: 
The results indicate that RNase 7 may be involved in the development and progression 
of oral inflammatory diseases and carcinoma.  
 
Key words: RNase 7, antimicrobial peptide, oral squamous cell carcinoma, lichen 
planus 
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