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Establishment of rapid detection method for oral bacterial genes associated with
systemic diseases
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To enable the detection of oral bacteria related to systemic diseases in
general dentistry, we first attempted to detect cnm gene-positive Streptococcus mutans (cnm+S.
mutans), which has attracted attention with intracerebral microbleeding, from saliva in a rapid and
simple manner using the LAMP method, and were able to detect the cnm gene within 2 days after
collection. The carriage rate of S. mutans in clinical specimens was about 20% using this method. In

animal experiments, cnm+S. mutans infected hypertensive rat models showed more dilated blood
vessels than controls, and a correlation between cnm gene carriage and family history of
cerebrovascular disease was observed in 745 subjects, with a P value of less than 1% by x 2 test.
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Fig. 1. LAMP detection of the cnm gene. (A) Specificity test. 1: negative control
(no DNA), 2: human genomic DNA, and 3: cnm plasmid DNA. (B) Sensitivity test
with cnm plasmid DNA. 1: 10* molecules, 2: 10° molecules, and 3: 10* mole-
cules. (C) Sensitivity test using the diluted solution of the cnm-positive strain 1:
1074 0D, 2: 1075 0D, 3: 10~° OD, 4: 10~7 OD, 5: 10~ OD, and 6: negative
control. (D) Detection of the cnm gene in S. sobrinus, P. gingivalis, and Candida
spp. 1: positive control (cnm-positive strains), 2: S. sobrinus (cells) 3: S. sobrinus
(DNA), 4: P. gingivalis (cells), 5: P. gingivalis (DNA), 6: Candida spp. (cells), and
7: Candida spp. (DNA). (E) Comparison of culture differences. 1: positive con-
trol (cnm plasmid DNA), 2: negative control, 3: saliva cultured in BHI medium
for 1 day, 4: all colonies cultured on MSB agar for 1 day, 5: saliva cultured in
BHI medium for 2 days, and 6: all colonies cultured on MSB agar for 2 days. (F)
Positive rates of the cnm gene in 102 samples. The cnm gene expression in 102
samples was examined by the LAMP method and 27 samples were positive.
Positive control (cnm-positive DNA, H12). Negative control (no DNA, H13).
LAMP, loop-mediated isothermal amplification; BHI, brain heart infusion; MSB,
Mitis-Salivarius agar containing bacitracin.
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(b) Detection using fimA II (upper panel) and IV (lower panel) primers in
P. gingivalis, 5. sobrinus, S. mutans and Candida sp. 1: positive control (fimA-
positive strain; fimA type Il: HW24D]1 DNA, fimA type IV: W83 DNA), 2:
S. sobrinus (DNA), 3: 5. mutans (DNA), and 4: Candida sp. (DNA).
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