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The aim of this study was to identify the non-
Aggregatibacter actinomycetemcomitans bacteria grown on
the tryptic soy-serum-bacitracin-vancomycin (TSBYV)
medium, an 4. actinomycetemcomitans selective medium. A
total of 82 unidentified bacterial isolates from the oral
cavities of a Korean population were kindly provide by the
Korean Collection for Oral Microbiology. All the clinical
isolates were grown on TSBV medium and bacterial DNA
purified from each isolate was subjected to PCR with
universal primers specific for bacterial 16S rRNA genes
(16S rDNAs) sequence. The each bacterial 16S rDNA was
amplified by PCR and the nucleotide sequences of it was
determined by the dideoxynucleotide chain termination
method. They were identified by 16S rDNA sequence
comparison method at the specie-level. The data showed that
Neisseria spp. (42 strains), Fusobacterium spp. (10 strains),
Capnocytophaga spp. (8 strains), Propionibacterium acnes
(5 strains), Aggregatibacter aprophilus (4 strains),
Campylobacter spp. (5 strains), Veillonella dispar (3 strains),
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Streptococcus sp. (1 strain), Haemophilus parainfluenzae (1
strain), Leptotrichia wadei (1 strain), Morococcus sp./
Neisseria sp. (1 strain), and Staphylococcus sp. (1 strain)
were identified. These results could be used to develop a new
A. actinomycetemcomitans-selective medium which is more
effective than the TSBV medium in future studies.

Key words: tryptic soy-serum-bacitracin-vancomycin medium,
non-Aggregatibacter actinomycetemcomitans, identification,
16S rDNA
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(host-cell cycle)®] 13- Wallshz o|dd AAF HF =
2>(Cytolethal distending toxin; CDT)E AJAkste] kAl
IS FAFoEMN W FFE op|stEE WMedol =
2 07 ®AETH20.21].

A. actinomycetemcomitans®] Alxt-5 4 e A4 AT
o] HRIE AT fleiAe Absre] el #e 2 54
3li= Zlo] A Qslt). ol Y3l A actinomycetemcomitanss
Adeiz o7 7-2]387] 9let viA] = malachite green-bacitracin
(MGB) HlI#|[22], TSBV (tryptic soy-serum-bacitracin-vancomycin)
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TLE 52 TSBV (tryptic soy-serumrbacitracin-vancomycin)
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75 pug/ml bacitracin 2 5 pg/ml vancomycin)®ll =25k} §7]
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Table 1. Bacterial strains used in this study
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Patients' No.

Source

Strains

PD 1
YB1
YB2

YB 4

YBS5
YB 10
YB 13
YB 14
YB 15
YB 16

YB 17
YB 18

YB 19

YB 20

YB 21

YB 22

Subgingival dental plaque (normal)
Subgingival dental plaque (gingivitis)

Periimplantitis

Subgingival dental plaque (gingivitis)

Tongue

Tongue

Subgingival dental plaque (gingivitis)
Tongue

Tongue

Tongue

Subgingival plaque (gingivitis)

Tongue
Tongue

Subgingival dental plaque (gingivitis)

Tongue

Subgingival plaque (gingivitis)

Subgingival dental plaque (gingivitis)

Subgingival dental plaque (periodontitis)

Tongue

Subgingival dental plaque (gingivitis)

Tongue

KCOM 2171 (ChDC Al)
KCOM 2172 (ChDC A2), KCOM 2647 (ChDC PV-A89),
KCOM 2659 (ChDC PV-A101)

KCOM 2668 (ChDC PV-A122)

KCOM 2177 (ChDC A7), KCOM 2178 (ChDC A8),

KCOM 2179 (ChDC A9), KCOM 2186 (ChDC A16),

KCOM 2187 (ChDC A17), KCOM 2188 (ChDC A18)

KCOM 2191 (ChDC A21), KCOM 2915 (ChDC A7-2)
KCOM 2651 (ChDC PV-A93), KCOM 2652 (ChDC PV-A94),
KCOM 2653 (ChDC PV-A95), KCOM 2660 (ChDC PV-A102),
KCOM 2661 (ChDC PV-A103)

KCOM 2600 (ChDC PV-A42), KCOM 2601 (ChDC PV-A43),
KCOM 2602 (ChDC PV-A44)

KCOM 2663 (ChDC PV-A105), KCOM 2664 (ChDC PV-A106)
KCOM 2604 (ChDC PV-A46), KCOM 2605 (ChDC PV-A47)
KCOM 2606 (ChDC PV-A48), KCOM 2607 (ChDC PV-A49)
KCOM 2609 (ChDC PV-A51), KCOM 2610 (ChDC PV-A52),
KCOM 2639 (ChDC PV-A81), KCOM 2655 (ChDC PV-A97),
KCOM 2656 (ChDC PV-A98)

KCOM 2611 (ChDC PV-A53), KCOM 2612 (ChDC PV-A54)
KCOM 2618 (ChDC PV-A60)

KCOM 2620 (ChDC PV-A62)

KCOM 2566 (ChDC PV-A8), KCOM 2642 (ChDC PV-A84),
KCOM 2657 (ChDC PV-A99)

KCOM 2623 (ChDC PV-A65), KCOM 2624 (ChDC PV-A66),
KCOM 2625 (ChDC PV-A67)

KCOM 2567 (ChDC PV-A9), KCOM 2568 (ChDC PV-A10)
KCOM 2569 (ChDC PV-A11), KCOM 2570 (ChDC PV-A12)
KCOM 2571 (ChDC PV-A13), KCOM 2626 (ChDC PV-A68),
KCOM 2627 (ChDC PV-A69), KCOM 2628 (ChDC PV-A70)
KCOM 2572 (ChDC PV-A14), KCOM 2573 (ChDC PV-A15),
KCOM 2574 (ChDC PV-A16), KCOM 2575 (ChDC PV-A17),
KCOM 2576 (ChDC PV-A18), KCOM 2577 (ChDC PV-A19),
KCOM 2578 (ChDC PV-A20), KCOM 2579 (ChDC PV-A21),
KCOM 2580 (ChDC PV-A22), KCOM 2581 (ChDC PV-A23),
KCOM 2582 (ChDC PV-A24), KCOM 2583 (ChDC PV-A25),
KCOM 2584 (ChDC PV-A26), KCOM 2585 (ChDC PV-A27),
KCOM 2586 (ChDC PV-A28)

KCOM 2587 (ChDC PV-A29), KCOM 2588 (ChDC PV-A30),
KCOM 2589 (ChDC PV-A31)

KCOM 2629 (ChDC PV-A71), KCOM 2645 (ChDC PV-A87)
KCOM 2590 (ChDC PV-A32), KCOM 2591 (ChDC PV-A33),
KCOM 2594 (ChDC PV-A36), KCOM 2595 (ChDC PV-A37),
KCOM 2596 (ChDC PV-A38), KCOM 2597 (ChDC PV-A39),
KCOM 2598 (ChDC PV-A40), KCOM 2630 (ChDC PV-A72)
KCOM 2646 (ChDC PV-A88)

KCOM 2635 (ChDC PV-A77), KCOM 2636 (ChDC PV-AT78),
KCOM 2637 (ChDC PV-A79)

KCOM, Korean Collection for Oral Microbiology
ChDC, Department of Oral Biochemistry, College of Dentistry, Chosun University
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ol EFEIFY e Fow WA 7 #F
16S tDNA 3AFd 7|3} 98.7% ©]4+e] A
 Altgol 271 o]l AY F-FToEe] #A
vo}%iﬂ}. 16S tDNA A7 A3} AFsido] 7]&
Alet T8 ZF79 23 98.0% v =
A2 dgolet sttt

2 1

= Aol ARE T 52 168 1DNA A7 |M D
< A7 3}o] EzTaxon 2Z = 7138 (http://www.ezbiocloud.net/
eztaxon) = ©1-&-5to] FEA A A3 7P =AY, 97%
o)Fe] AFsde Kol Alat £ BF:tToke] e e
Table 201 2|8l3itt. 2 Aol AME-R #59] 16S
DNA SAFA71 D3} 98.7% o] s Hols %%

a7k 278 oL A TR 4L Bk,
Z3(genus)- T 0.2 545 3 TH(Table 3). 7 A3} 137)]
M3t F{(Aggregatibacter aphrophilus, Fusobacterium nucleatum,
Fusobacterium  periodonticum, Campylobacter  gracilis,
Campylobacter rectus, Campylobacter showae, Capnocytophaga
ochracea, Haemophilus parainfluenzae, Leptotrichia wadei,
Neisseria flava, Neisseria subﬂava Propionibacterium acnes,
Veillonella dispar)®} -T2 40| o+ H 4-57] &
(Capnocytophaga sp., Nezsserza sp., Neisseria sp./Morococcus
sp., Staphylococcus sp., Streptococcus sp.)°ll 431= 59|
TSBV HjA|o| A ez Ao gelafqith

71E EFAFEY 16S DNA X714 G AHEA
o] 98.0% VIRl #FE Tl
w77t A8 HH(Table 3).

Capnocytophaga spp. 7

Table 2. Identification of clinical isolates by nucleotide sequence of 16S rDNA

KCOM No. Genus or species match [GenBank Accession No.] Similarity (%)
KCOM 2171 Aggregatibacter aphrophilus ATCC 33389" [AEWB01000034] 98.97
Neisseria flava U40 [AJ239301] 99.7
KCOM 2172 Nesseeria macacae ATCC 33926" [AFQE01000146] 99.66
Nesseeria sicca ATCC 292567 [ACK002000016] 99.96
KCOM 2647 Neisseria subflava U37" [AJ239291] 99.63
Neisseria flava U40 [AJ239301] 99.7
KCOM 2659 Nesseeria macacae ATCC 33926" [AFQE01000146] 99.66
Nesseeria sicca ATCC 29256" [ACK002000016] 99.59
KCOM 2668 Capnocytophaga ochracea DSM 72717 96.72
Streptococcus salivarius subsp. salivarius NCTC 8618 [CP009913] 99.8
KCOM 2177 Streptococcus vestibularis ATCC49124T [GL831116] 99.66
Streptococcus salivarius subsp. thermophilus ATCC19258" [AY188354] 99.52
Neisseria flava U40 [AJ239301] 99.85
KCOM 2178 Neisseria macacae ATCC 33926" [AFQE01000146] 99.79
Nesseeria sicca ATCC 29256" [ACK002000016] 99.73
Neisseria flava U40 [AJ239301] 99.85
KCOM 2179 Neisseria macacae ATCC 33926" [AFQE01000146] 99.79
Nesseeria sicca ATCC 29256" [ACK002000016] 99.73
Morococcus cerebrosus CIP 81.93" [JUFZ01000072] 99.79
Neisseria macacae ATCC 33926" [AFQE01000146] 99.66
KCOM 2186 .. T
Nesseeria sicca ATCC 29256° [ACK002000016] 99.66
Neisseria flava U40 [AJ239301] [AJ239301] 99.63
Neisseria flava U40 [AJ239301] [AJ239301] 99.7
KCOM 2187 Neisseria macacae ATCC 33926" [AFQE01000146] 99.66
Nesseeria sicca ATCC 29256" [ACK002000016] 99.59
Neisseria flava U40 [AJ239301] [AJ239301] 99.78
KCOM 2188 Neisseria macacae ATCC 33926" [AFQE01000146] 99.73
Nesseeria sicca ATCC 292567 [ACK002000016] 99.66
KCOM 2191 Capnocytophaga ochracea DSM 72717 [ABTH01000001] 97.57
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Table 2. (continued in previous page)
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KCOM No. Genus or species match [GenBank Accession No.] Similarity (%)
KCOM 2915 Staphylococcus warneri ATCC 27836TT [L37603] 99.86
Staphylococcus pasteuri ATCC 51129° [AF041361] 99.36
Neisseria perflava U15" [AJ239295] 99.78
Neisseria mucosa M5" [AJ239279] 99.7
KCOM 2651 Neisseria flavescens ATCC 131207 [L06168] 99.59
Neisseria subflava U37" [AJ239291] 99.11
Veillonella dispar ATCC 17748" [ACIK02000021] 99.8
Veillonella parvula DSM 2008 [CP001820] 98.99
KCOM 2652 Veillonella tobetsuensis B16" [AB679109] 98.92
Veillonella denticariosa RBV106" [EF185167] 98.92
KCOM 2653 Fusobacterium periodonticum ATCC 33693 [ACJY01000002] 99.93
Neisseria perflava U15T [AJ239295] 99.63
Neisseria mucosa M5" [AJ239279] 99.56
KCOM 2660 Neisseria flavescens ATCC 13120" [L06168] 99.45
Neisseria subflava U37" [A]239291] 98.97
Neisseria perflava U15T [AJ239295] 99.7
Neisseria mucosa M5" [AJ239279] 99.63
KCOM 2661 Neisseria flavescens ATCC 13120" [L06168] 99.52
Neisseria subflava U37" [A]239291] 99.04
Neisseria subflava U37" [AJ239291] 99.85
KCOM 2600 Neisseria mucosa M5" [AJ239279] 98.82
KCOM 2601 Neisseria subflava U37" [A]239291] 99.93
KCOM 2602 Neisseria subflava U37" [AJ239291] 99.85
KCOM 2663 Neisseria flava U40 [AJ239301] 99.85
KCOM 2664 Neisseria subflava U37" [AJ239291] 99.7
KCOM 2604 Neisseria subflava U37" [A]239291] 99.63
KCOM 2605 Neisseria subflava U37" [AJ239291] 99.7
Nesseria perflava U15" [AJ239295] 99.78
Neisseria mucosa M5" [AJ239279] 99.7
KCOM 2606 Neisseria flavescens ATCC 13 120" [L06168] 99.52
Neisseria subflava U37" [AJ239291] 99.11
Nesseria perflava U15" [AJ239295] 99.63
Neisseria mucosa M5" [AJ239279] 99.56
KCOM 2607 Neisseria flavescens ATCC 13 120" [L06168] 99.45
Neisseria subflava U37" [AJ239291] 98.97
KCOM 2609 Neisseria subflava U37" [AJ239291] 99.56
KCOM 2610 Neisseria subflava U37" [AJ239291] 99.7
KCOM 2639 Neisseria subflava U37" [A]239291] 99.56
KCOM 2655 Neisseria subflava U37" [AJ239291] 99.7
KCOM 2656 Neisseria subflava U37" [AJ239291] 99.7
KCOM 2611 Neisseria subflava U377 [AJ239291] 99.63
KCOM 2612 Neisseria subflava U37" [AJ239291] 99.7
KCOM 2618 Veillonella dispar ATCC 17748 [ACIK02000021] 99.8
KCOM 2620 Neisseria subflava U37" [AJ239291] 99.93
KCOM 2566 Neisseria flava U40 [AJ239301] 98
Nesseria mucosa M5 [AJ239279] 99.85
Nesseria perflava U15" [AJ239295] 99.63
KCOM 2642 Neisseria flavescens ATCC 131207 [L06168] 99.24
Neisseria subflava U37" [AJ239291] 98.97
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Table 2. (continued in previous page)

KCOM No. Genus or species match [GenBank Accession No.] Similarity (%)
Nesseria mucosa M5 [AJ239279] 99.93
Nesseria perflava U15" [AJ239295] 99.7
KCOM 2657 Neisseria flavescens ATCC 13120" [L06168] 99.24
Neisseria subflava U37" [AJ239291] 99.04
Nesseria perflava U15T [AJ239295] 99.7
KCOM 2623 Nesseria mucosa M5 [AJ239279] 99.63
Neisseria flavescens ATCC 13120" [L06168] 99.52
Nesseria mucosa M5 [AJ239279] 99.7
Nesseria perflava U15" [AJ239295] 99.48
KCOM 2624 Neisseria flavescens ATCC 13120" [L06168] 99.03
Neisseria subflava U37" [A]239291] 98.82
Nesseria mucosa M5" [AJ239279] 99.93
Nesseria perflava U15"T [AJ239295] 99.7
KCOM 2625 Neisseriapﬂa{)lescens ATCC 131207 [L06168] 99.31
Neisseria subflava U37" [AJ239291] 99.04
KCOM 2567 Aggregatibacter aphrophilus ATCC 33389 [AEWB01000034] 99.79
KCOM 2568 Aggregatibacter aphrophilus ATCC 33389T [AEWB01000034] 100
KCOM 2569 Campylobacter gracilis ATCC 33236 [DQ174168] 99.55
KCOM 2570 Aggregatibacter aphrophilus ATCC 33389" [AEWB01000034] 99.93
KCOM 2571 Campylobacter rectus ATCC 33238" [L04317] 99.57
KCOM 2626 Neisseria subflava U37" [AJ239291] 99.7
KCOM 2627 Neisseria subflava U37" [AJ239291] 99.78
Neisseria flava U40 [AJ239301] 99.93
KCOM 2628 Nesseeria macacae ATCC 33926" [AFQE01000146] 99.79
Nesseeria sicca ATCC 29256" [ACK002000016] 99.73
KCOM 2572 Fusobacterium nucleatum subsp. polymorphum ATCC 10953" [X55402] 99.32
KCOM 2573 Fusobacterium nucleatum subsp. polymorphum ATCC 10953" [X55402] 99.47
Neisseria flava U40 [AJ239301] 99.93
KCOM 2574 Nesseeria macacae ATCC 33926" [AFQE01000146] 99.86
Nesseeria sicca ATCC 29256" [ACK002000016] 99.79
KCOM 2575 Capnocytophaga ochracea DSM 72717 [ABTH01000001] 97.5
KCOM 2576 Fusobacterium nucleatum subsp. polymorphum ATCC 109537 [X55402] 99.16
KCOM 2577 Capnocytophaga ochracea DSM 72717 [ABTH01000001] 98.82
KCOM 2578 Propionibacterium acnes DSM 1897" [AWZZ01000008] 99.93
KCOM 2579 Campylobacter gracilis ATCC 33236" [DQ174168] 99.55
KCOM 2580 Propionibacterium acnes DSM 1897" [AWZZ01000008] 99.79
KCOM 2581 Campylobacter rectus ATCC 332387 [L04317] 99
KCOM 2582 Fusobacterium nucleatum subsp. polymorphum ATCC 10953" [X55402] 99.39
KCOM 2583 Capnocytophaga ochracea DSM 72717 [ABTH01000001] 97.61
KCOM 2584 Propionibacterium acnes DSM 18977 [AWZZ01000008] 99.86
KCOM 2585 Leptotrichia wadei LB16" [AY029802] 99.09
KCOM 2586 Propionibacterium acnes DSM 1897T [AWZZ01000008] 99.86
KCOM 2587 Campylobacter showae CCUG 30254" [DQ174155] 99.78
KCOM 2588 Propionibacterium acnes DSM 1897 [AWZZ01000008] 99.79
KCOM 2589 Capnocytophaga ochracea DSM 72717 [ABTH01000001] 98.12
KCOM 2629 Haemophilus parainfluenzae ATCC 33392" [GL872342] 99.25
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KCOM No. Genus or species match [GenBank Accession No.] Similarity (%)
KCOM 2645 Neisseria subflava U37" [AJ239291] 99.56
KCOM 2590 Capnocytophaga ochracea DSM 72717 [ABTH01000001] 97.22
KCOM 2591 Fusobacterium nucleatum subsp. vincentii ATCC 49256" [AABF01000026] 98.67
KCOM 2594 Fusobacterium nucleatum subsp. polymorphum ATCC 109537 [X55402] 99.47
KCOM 2595 Capnocytophaga ochracea DSM 72717 [ABTH01000001] 97.15
KCOM 2596 Fusobacterium nucleatum subsp. polymorphum ATCC 109537 [X55402] 99.47
KCOM 2597 Fusobacterium nucleatum subsp. polymorphum ATCC 109537 [X55402] 99.24
KCOM 2598 Fusobacterium nucleatum subsp. polymorphum ATCC 109537 [X55402] 99.24
KCOM 2630 Neisseria subflava U37" [A]239291] 99.63
KCOM 2646 Neisseria subflava U377 [AJ239291] 99.63
KCOM 2635 Neisseria subflava U37" [AJ239291] 99.7
KCOM 2636 Veillonella dispar ATCC 17748 [ACIK02000021] 99.87
KCOM 2637 Neisseria subflava U37" [AJ239291] 99.7

KCOM, Korean Collection for Oral Microbiology.

Table 3. The summary of the identification of the bacteria which were isolated from TSBV medium in this study

Genus and species No. strains

Aggregatibacter aphrophilus 4 KCOM 2171, KCOM 2567, KCOM 2568, KCOM 2570

Campylobacter gracilis 2 KCOM 2569, KCOM 2579

Campylobacter rectus 2 KCOM 2571, KCOM 2581

Campylobacter showae 1 KCOM 2587

Capnocytophaga ochracea 1 KCOM 2577

Capnocyiophaga sp , Kcom 2191:, KCOM 2668", KCOM 2575°, KCOM 2583, KCOM 2589, KCOM 2590°,
KCOM 2595

Fusobacterium nucleatum 9 KCOM 2576, KCOM 2597, KCOM 2598, KCOM 2572, KCOM 2573, KCOM 2582,
KCOM 2591, KCOM 2594, KCOM 2596

Fusobacterium periodonticum 1 KCOM 2653

Haemophilus parainfluenzae 1 KCOM 2629

Leptotrichia wadei 1 KCOM 2585

Neisseria flava 1 KCOM 2663
KCOM 2178, KCOM 2179, KCOM 2187, KCOM 2188, KCOM 2651, KCOM 2660,

Neisseria sp. 19 KCOM 2661, KCOM 2606, KCOM 2607, KCOM 2566, KCOM 2642, KCOM 2657,
KCOM 2623, KCOM 2624, KCOM 2625, KCOM 2628, KCOM 2574, KCOM 2172,
KCOM 2659

Neisseria sp./Morococcus sp. 1 KCOM 2186
KCOM 2600, KCOM 2601, KCOM 2602, KCOM 2664, KCOM 2604, KCOM 2605,

Neisseria subflava ” KCOM 2609, KCOM 2610, KCOM 2639, KCOM 2655, KCOM 2656, KCOM 2611,

: KCOM 2612, KCOM 2620, KCOM 2626, KCOM 2627, KCOM 2645, KCOM 2630,

KCOM 2646, KCOM 2635, KCOM 2637, KCOM 2647

Propionibacterium acnes 5 KCOM 2578, KCOM 2580, KCOM 2584, KCOM 2586, KCOM 2588

Staphylococcus sp. 1 KCOM 2915

Streptococcus sp. 1 KCOM 2177

Veillonella dispar 3 KCOM 2652, KCOM 2618, KCOM 2636

Total 82

KCOM, Korean Collection for Oral Microbiology.

*, Candidate of new species.
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Table 4. Summary of the bacterial strains of same species isolated from same patients

Patients' No.

Species (strains)

YB 1 Neisseria sp. (KCOM 2172, KCOM 2659)
YB 4 Neisseria sp. (KCOM 2178, KCOM 2179, KCOM 2187, KCOM 2188, KCOM 2651, KCOM 2660, KCOM 2661)
YBS5 Neisseria sp. (KCOM 2600, KCOM 2601, KCOM 2602)

YB 13 Neisseria subflava (KCOM 2604, KCOM 2605)

YB 14 Neisseria sp. (KCOM 2606, KCOM 2607)

YB 15 Neisseria subflava (KCOM 2609, KCOM 2610, KCOM 2639, KCOM 2655, KCOM 2656)

YB 16 Neisseria subflava (KCOM 2611, KCOM 2612)

YB 19 Neisseria sp. (KCOM 2566, KCOM 2642, KCOM 2657, KCOM 2623, KCOM 2624, KCOM 2625)

YB 20

Aggregatibacter aphrophilus (KCOM 2567, KCOM 2568, KCOM 2570)

Neisseria sp. (KCOM 2626, KCOM 2627, KCOM 2628)

Fusobacterium nucleatum (KCOM 2572, KCOM 2573, KCOM 2582, KCOM 2576)
YB 21 Capnocytophaga sp. (KCOM 2575, KCOM 2577, KCOM 2583, KCOM 2589)
Propionibacterium acnes (KCOM 2578, KCOM 2580, KCOM 2584, KCOM 2586, KCOM 2588)

Capnocytophaga sp. (KCOM 2590, KCOM 2595)

YB 22 Fusobacterium nucleatum (KCOM 2591, KCOM 2594, KCOM 2596, KCOM 2597, KCOM 2598)
Neisseria subflava (KCOM 2630, KCOM 2646, KCOM 2635, KCOM 2637)

KCOM, Korean Collection for Oral Microbiology.
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