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Figure 2. Bacterial distributions of the saliva and gingival specimens. Subjects were divided into three groups, 

Periodontal Health (Blue line), under-60 years- Periodontitis (Red line), and above-60 years- Periodontitis (yellow 

line). The bacterial distribution of saliva (upper panel) and gingiva (lower panel) were showed. 
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Material/methods 

We collected 45 specimens of saliva and subgingival area 

from healthy controls and periodontitis patients. We 

grouped the subjects to healthy, the age under 60 with 

periodontal disease, and the age above 60 with 

periodontal disease. In addition, P-113, an antimicrobial 

peptide which has been reported with the ability for 

reducing the periodontal disease was used to evaluate the 

microbiota in the saliva of healthy groups.  
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Background 

The microbiota has increasingly gained attention because 

of its link to development of human diseases. Periodontal 

disease is one of the disorder induced by 

microorganisms, which causes bad breath, swollen and 

bleeding gums, plaque and even tooth loss. Here, we 

established an anaerobic MALDI Biotyper system for in 

vitro diagnosis of oral microbiota. 

 

MALDI Biotyper System for Diagnosis of Oral Microbiome in Healthy People and Periodontal Disease Patients 

Figure 1. Establish standard procedure to investigate 

bacterial distribution of oral microbiome with/without 

periodontal disease by using anaerobic MALDI 

Biotyper system. First, specimens were collected from 

saliva and periodontal pocket. MALDI-TOF Biotyper was 

used to identify the species of bacteria. Before MALDI-

TOF Biotyper analysis, specimens were cultured for 4 

days in an anaerobic environment (10% H2 10% CO2 80% 

N2, 37 ℃).   

Figure 3. Bacterial distributions in the saliva 

specimens of subjects before/after using P-113 

mouthwash. Saliva was collected before using P-113 

mouthwash (Day 0), 4 days after using P-113 

mouthwash (Day 4), and 14 days after using P-113 

mouthwash (Day 14). Specimens were cultured 4 Days 

and identified each colonies by MALDI-Biotyper.  

Summary 

Our results demonstrated that anaerobic MALDI-TOF 

Biotyper system could be a useful diagnostic tool for 

analyzing oral microbiota. We found that oral microbiota 

is periodontal disease- and age-dependent. We also 

provided a practical hygiene by using antimicrobial 

peptide P113. The results provide a way for clinical 

diagnosis and the basis for personal medicine of therapy in 

the future. 

Figure 5. The distribution of six periodontal 
pathogens in healthy subjects and patients 
with periodontal  disease. Periodontal disease-
associated bacteria strains, Porphyromonas gingivalis 
(Pg), Prevotella intermedia (Pi), Fusobacterium 
nucleatum (Fn), Actinobacillus actinomycetemcomitans 
(Aa), Tannerella forsythia (Tf), and Treponema denticola 
(Td) as molecular diagnostic markers are indicated. 
Real-time PCR was performed to measure the 
bacteria strains. (A) The diagnostic-bacterial-number 
criteria of these oral bacteria from healthy subjects 
was defined to the minimum criteria of bacteria 
number of Pi, Aa, Fn, Pg, Tf, and Td.  (B) 
Comparison of the healthy control, the bacterial 
numbers of Pg, Td and Tf in periodontitis-patient 
group. (C) Investigation of the six bacterial numbers 
of pre-periodontal therapy and post-periodontal 
therapy in periodontitis patients.  These results 
showed that patients with periodontal disease have 
far higher bacterial number than  that of healthy 
control. Patients showed a significantly decrease in 
bacteria after therapy.  

Figure 4. Before-and-after comparison of oral 
bacteria number from six healthy subjects who 
used P-113 mouthwash in a continuous 4-day 
period. After using P-113 mouthwash (P113-
post) showed significantly decreased in bacterial 
numbers compared with the before using P-113 
(P113-pre).  


