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Establishment of the Chairside PCR Method and Development of RED Complex
Sterilization Therapy in Preventive Dentistry
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Colonization by several oral pathogens and the onset of oral diseases, such
as dental caries and periodontal diseases, are closely related. Therefore, the analysis of pathogens
in oral specimens would be helpful for the risk assessment of oral diseases. We developed a rapid

multiplex real-time polymerase chain reaction (PCR) method using a portable device and newly
designed probe/primer sets to detect the oral pathogens Streptococcus mutans, Porphyromonas
gingivalis, Treponema denticola, and Tannerella forsythia. The theoretical minimum detectable cell
numbers of S. mutans, P. gingivalis, T. denticola, and T. forsythia were 1, 1, 4, and 3,
respectively. The multiplex real-time PCR system simultaneously detected the colonization of S.
mutans and P. gingivalis in human saliva.

These results suggest that the multiplex real-time PCR system may be useful for the risk assessment
of oral diseases.
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S.mutans UA 159 P_gingivalis ATCC 33277 T.denticola ATCC 35405 T.forsythia ATCC
43037 DNA 2,032,925bp 2,354,886bp 2,843,201bp 3,281,748bp
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Primer/Probe sets Product size
bp)

Streptococcus mutans 116
5' - GCATGTTGTTGAAGGAAGACGTG - 3
5' - TGCCACGACCAAAGTCTCTTC - 3 S. mutans P. gingivalis 1. denticola  T. forsythia
5'— FAM - TCCCAGTGGTTTCTTTGATCATGACTGGCATAACG —
BHQ-1 -3
Porphyromonas gingivalis 122
5~ GCGTATGCAACTTGOCTTACAG - 3
5 - GACGCATGCCTATCTTACAGCTA - 3 (bps)
5'— FAM - CCGTTGAAAGACGGACTAAAACCGCATACACTTGT ~
BHQ-1-3
5' - ROX - CCGTTGAAAGACGGACTAAAACCGCATACACTTGT —
BHQ-2-3 1.000
Treponema denticola 98
5' - GCGGTTAGGTAAGCCTGGT - 3
5’ — TIGGAATTCCGGTTTCCCCTE - 3 500
5' - FAM - TCTACGAGCTCAACTCGTAAACTGCATTGGGTAC —
BHQ1 = 3
Tannerella forsythia 12
5' - GTAACCTGCCCGCAACAGA - 3 100
5'— ATGOCCATCCGCAACCAA - 3
5' = FAM = TAACAAATAGCCCCATGCGGAACCCCT - BHQ-1 - 3
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5'~ GRTACGGCTACCTTGTTACGAC - 3 Materials and Methodsic ERTWD LS I2fF> 7. S. mutans, P.gingivalis,
5'— FAM - TGAATACGTTOCCGGGOCTTGTACACAC — BHQ-1 - 3 T. denticola, T.forsythia® i ¥ V44 XI3#7116bp. 122bp, 98bp.

5' - Cy5 - TGAATACGTTCCCGGGCCTTGTACACAC - BHQ-3 - 3 112bpTH 3. L—1: FFHDNAICIZ1pg® HINY 7 LDNAR G Tz,
5. mutans probe labeled with FAM was used for both singleplex and multiplex I’ %) ¥2: BRDNAICIZ f“r'f{ LDNAZ 1 pgd o8& iﬂ %’L( Wiz, b= ¥3: ‘E |
assays. P. gingivalis and universal prabes labeled with ROX and CyS were used for 97" 7 2 DNA &7 & 72\0% %' 7 L DNAL pg & U DNA, i P v
multiplex real-time PCR. LT

E Equimolar mixed base oligo: R; Aor G, §; Cor G.
FAM; 6-carboxyfluorescein, ROX: rhodamine Red X, Cy5; cyanine dye 5,
BHQ; Black Hole Quencher
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SCAR L 72 X 9 1ofERE L /2. A:S. mutans, B:P.gingivalis

DNA DNA  1pg/p
L PCR KAPA3G Plant PCR Kit 20p L p L
DNA 0.3u M 1x KAPA Plant PCR Buffer
0.5unit (195
15 1(2)95 4 64 6 35 1 (3)4 DNA
PCR KAPA3G Plant PCR Kit
(20p L) DNA 0.3u M
0.7y M 1x KAPA Plant PCR Buffer 1.5
95 15 95 5 64 30
45 (ct)
PCR PCR1100  Step One Plus
S.mutans  P.gingivalis 3
Ct
PCR DNA
( D
Ct ( 2
() P
S.mutans (r 0.948,P 0.004) P.gingivalis (r 0.996,P<0.001) T.denticola(r -
0.975,P  0.005) T.forsythia(r  -0.999.P<0.001) P.gingivalis(universal

primer.r=0.994,P<0.001)
S.mutans 1 P.gingivalis 1 T.denticola 4 T.forsythia

2 PCR1100 Step one Plus PCR Ct
S.mutans S.gingivalis ( 3
P
S.mutans(r 0.991 P 0.001) P.gingivalis(r 0.164 P 0.673)
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