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In a previous study, Peptoniphilus mikwangii was isolated
from the human oral cavity as a new species. The purpose of
this study was to develop P. mikwangii-specific PCR primers.
The PCR primers were designed, based on the nucleotide
sequence of 16S ribosomal RNA (16S rDNA). The specificity
of the primers was tested using genomic DNAs of 3 strains of
P. mikwangii and 27 strains (27 species) of non-P. mikwangii
bacteria. The sensitivity of primers sensitivity was determined
using PCR, with serial dilutions of the purified genomic DNAs
(4 ng to 4 fg) of P. mikwangii KCOM 1628". The data showed
that P. mikwangii-specific qPCR primers (B134-F11/B134-
R1 & B134-F5/B134-R5) could detect only P. mikwangii
strains, and 400 fg or 40 fg of P. mikwangii genome DNA.
These results suggest that PCR primers are useful in detecting
P. mikwangii from the oral cavity.
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DNA A7 L S 7IHko = Jldkebr] f1al Algataltt.

HE 2wy

Al B Al e

2 Aol A ARE-E 552 KCOM (Korean Collection
for Oral Microbiology, Gwangju, Korea), ATCC (American
Type Culture Collection, Rockville, MD, USA), KCTC (Korean
Collection for Type Cultures, Biological Resource Center,
Dagjeon, Korea) 2! CCUG (Culture Collection, University of

Goteborg, Goteborg, Sweden)ol| A HFqk

(Table 1).

Table 1. The bacterial strains used in this study

o} A-g3rt

Species strains
KCOM 1628",
Peptoniphilus mikwangii KCOM 1637,
KCOM 1641
Peptoniphilus harei KCTC 59527
Peptoniphilus orbachii KCTC 5947"
Peptoniphilus asaccharolyticus KCTC 33217

Peptoniphilus indolicus

Peptoniphilus methioninivorax

KCTC 150237
KCTC 15197"

Peptoniphilus lacrimalis KCTC 359507
Aggregatibacter actinomycetemcomitans ATCC 333847
Actinomyces odontolyticus CCUG 35333"
Porphyromonas gingivalis ATCC 33277"
Fusobacterium nucleatum ATCC 25586"
Fusobacterium periodonticum ATCC 33693T
Campylobacter rectus ATCC 33238"
Capnocytophaga gingivalis ATCC 33624"
Prevotella intermedia ATCC 256117
Prevotella nigrescens NCTC 9336"
Neisseria mucosa ATCC 19696"
Tannerella forsythia ATCC 43037"
Treponema denticola ATCC 35405T
Streptococcus anginosus ATCC 7002317
Streptococcus mutans ATCC 251757
Streptococcus sobrinus ATCC 33478"
Streptococcus gordonii CCUG 33482"
Streptococcus mitis KCTC 3556"
Streptococcus parasanguis CCUG 30417"
Streptococcus saliverius CCUG 50207"
Enterococcus faecalis KCTC 3206"

Eikenella corrodens

KCOM 1378

Neisseria spp., Enterococcus spp. 2! Streptococcus spp. T~
5+ brain heart infusion (BHI, BD diagnostics, Spark, MD,
UsA) viAE o]&ste] 37C 7174 Aletull %7 ](Thermo
Forma, Waltham, MA, USA)elIA] u|F81ITH 10). Aggregatibacter
actinomycetemcomitans 15+~ tryptic soy broth (TSB,
Difco Laboratories)®ll 0.6% yeast extract, 5% horse serum, 75
pg/ml bacitracin %! 5 pg/ml vancomycin (Sigma, St. Louis,
MO, USA)o] Z7Fe vl el A wjekatodel10]. 1 9] 5=
2 TSBell 0.05% cysteine HCI-H,O, 0.5% yeast extract, 0.5
mg/ml hemin 2 2 pig/ml vitamin K,°] 7} wjA| S o] &3}
o] 714 271(85% Ny, 10% CO,, 5% Hy) 3tell 37C 714
Al7HHl %7 ](Bactron 1, Sheldon Manufacturing Inc., Cornelius,
OR, USA)°IA wljFatdth10].

P. mikwangii % —5°] TEALFAHHS Zetolm %
A A

P. mikwangii®] 16S tDNA :F33 7|4 2(GenBank accession
no. KJ728812)S HIE O 2 PrimerSelect % “13(DNASTAR
Inc., Madison, WI, USA)S- ©|-&3}0] T3 aAAnEE X
gholw F A4S A oH oy 94T BI34-FIL,
5'-CCA AGT CGC ATG ACA TGG AAA TC-3; BI34-Rl1,
5-GGC GGA GTG CTT ATT GTG TTT-3. BI34-F5, 5
-GCA AGT CGA GCG ATG AAA AGG-3; BI34-R5, 5
-TGT TTA CTG CGG CAC CGA GAT TAC-3. °|5 =3
FaANES Zejoln] 59 dE= PCR S5 =]
I71%= 747} 668 bp 2 796 bpAth. olwl AAE primer
A2 Bioneer AKDaejeon, Korea)©ll 2]&|sto] A|z}alSiTh.
P, mikwangii £—5-°0] 8 4L£A - =aglo]| %
Y FHAFLE 2, TSN L A= HF

FTHaALAAEY] FHOE AT Ao A=
DNAS A3ATolA A g Wi o g FEsto] ARG
SHATH10].

P. mikwangii's &-5°12 0.2 7ZE317] fl&l AAE PCR
szjo|r] AE(BI34-F11/B134-R1 2 BI34-F5/B134-R5)2] 34
ZA3h2 5 (optimal annealing temperature) S 7-517] $13Fo]
AccuPower™ PCR PreMix (Bioneer) 2 MyGenie™ 96 Gradient
Thermal Block (Bioneer)< AH8-319] gradient PCR< A3}
At oWl P. mikwangii KCOM 1628"¢} f-48td o 2 7}
7V7W8- P. asaccharolyticus KCTC 33217 A3 DNAES F3
2 ARESFITE PCR HES- &-9olli= At #]35 DNA 4 ng,
FeaaAHuks Zefom | pmolel & Wol AFEEIITH
PCR Wh& 2712 95TCollA 1083+ AR A28k, 9
5Tl 1027F WA, 56, 58, 60, 62, 64, 66, 68, T== 707C ]|
A 20%3F A 72CoM 302 B9k S8 IS 303] Al
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(A) Kp § 1 2 3 4 5 6 7 8 1 2 3 4 5 6 7 8
1.0 =
0.5 =

) kKp § 1 2 3 4 5 6 7 8 1 2 3 4 5 6 71 8
Nl T —— - -

0.5 -~ S
Fig. 1. Gradient PCR. In order to determine the optimal annealing temperature, PCR was performed with primers
B134-F11/B134-R1 (A) and B134-F5/B134-R5 (B) and the genomic DNA of Peptoniphilus mikwangii KCOM 1628" (a) or P.
asaccharolyticus KCTC 33217 (b) at the annealing temperature of 1, 56°C; 2, 58°C; 3, 60°C; 4, 627C; 5,64°C; 6, 66C; 7,68°C; 8, 70C.
S, 1 K base pair DNA ladder.

(A) Kp § 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16
1.0 -

0.5 -~

S 17 18 19 20 21 22 21 22 23 24 25 26 27 28 29 30 31
1.0 -~

0.5 -~

B) Kbp § 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16
1.0 -
0.5 -~

S 17 18 19 20 21 22 21 22 23 24 25 26 27 28 29 30 31
1.0 -~

0.5 -~

Fig. 2. Specificity test of the primers. The PCR were performed with the primers B134-F11/B134-R1 (A) and B134-F5/B134-R5 (B)
with the purified genomic DNAs of used in this study. The PCR reaction products were electrophoresed on 1.5% agarose gel. Lanes:
S, 1 K base pair DNA ladder; 1, (-) control DDW; 2, Peptoniphilus mikwangii KCOM 1628T; 3, P. mikwangii KCOM 1637; 4, P.
mikwangii KCOM1641; 5, P. harei KCTC 5952"; 6, P. orbachii KCTC 5947%; 7, P. asaccharolyticus KCTC 3321%; 8, P. indolicus
KCTC 15023"; 9, P. methioninivorax KCTC 151977; 10, P. lacrimalis KCTC 35950"; 11, Aggregatibacter actinomycetemcomitans
ATCC 33384"; 12, Actinomyces odontolyticus CCUG 35333"; 13, Porphyromonas gingivalis ATCC 33277%; 14, Fusobacterium
nucleatum ATCC 25586"; 15, Fusobacterium periodonticum ATCC 33693"; 16, Campylobacter rectus ATCC 33238"; 17,
Capnocytophaga gingivalis ATCC 33624"; 18, Prevotella intermedia ATCC 256117; 19, Prevotella nigrescens NCTC 9336"; 20,
Neisseria mucosa ATCC 19696"; 21, Tannerella forsythia ATCC 43037%; 22, T reponema denticola ATCC 35405T; 23,
Streptococcus anginosus ATCC 7002317; 24, Streptococcus mutans ATCC 25175T; 25, Streptococcus sobrinus ATCC 33478"; 26,
Streptococcus gordonii CCUG 33482"; 27, Streptococcus mitis KCTC 3556"; 28, Streptococcus parasanguis CCUG 304177; 29,
Streptococcus saliverius CCUG 50207"; 30, Enterococcus faecalis KCTC 3206"; 31, Eikenella corrodens KCOM 1378.

A (B)

Kbp

0.5 —
Fig. 3. Sensitivity test of the primers. The PCR were performed with the primers B134-F11/B134-R1 (A) and B134-F5/B134-RS (B)

with the purified genomic DNA of P. mikwangii KCOM 1628". The PCR reaction products were electrophoresed on 1.5% agarose
gel. Lanes: S, 1 K base pair DNA ladder; 1, 4 ng; 2, 400 pg; 3, 40 pg; 4, 4 pg; 5, 400 fg; 6, 40 fg; 7, 4 fg; 8, (-) control DDW.
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skal, 12°CollA 5E3 HF TR AS APt TTE
QRS o] B ¥, T W T 4 ulE 1.5% oPFEA
AL WidR A71Y9sst] THa
gA5H3T,. olwl, {7195 Tris-acetate buffer (0.04 M
Tris-acetate, 0.001 M EDTA, [pHS.0])E A3l & = A8-5}o]
100VellA 15%-3F AAsl o, S%HEL GoodView™
Nucleic Acid Stain (SBS Greetech, Beijing, China) ©. = 3213}
¢] UV transilluminator® 2218} TH10].
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P. mikwangiie &-50]14 2 HAZ317] $13) 16S rtDNA
A7) AS J|uto 7 AAE Fegrdgure za)
o]n] -5(B134- F11/B134-R1 2 B134-F5/B134-R5)2] 214
A5 =43 A3} P mikwangii KCOM 1628" A5
DNAE F3 02 3+ 7% B134- F11/B134-R1 %= 68°C 7}
A PCR F&E0] A AA T, 64 T7HA] 7H4 %18k PCR
SZE50] Bth BI34-F5BI34-R5 42| 75 70T/ Bl

WA vls=d 28k7]8] PCR S3%=o] A4 = UtkFig. 1).
Hhdof| )20 2 AME-3E P asaccharobyticus KCTC 3321°
Z] % DNA°IA+= B134- F11/B134-R1 4 B134-F5/B134-R5
S 0]4-3}o] PCRE A]3Ysk 4 Jq. H A& AFE3F B E
A2 504 PCR AHzo] SE5A] ASkthFig. 1). o] gt
A7 vlE O 2 B134- F11/B134-R1 2 B134-F5/B134-R5
2] HE AREE 717 64T H 68TE A3t

P. mikwangii= 73Z317] $13l 16S rDNA A7 LS
7o R AAE FEaLATS Zeto]H AE(B134-
F11/B134-R1 @ BI34-F5/B134-R5)9] £-E0]4S %A}
A}, 2 Ao AR 375E] P mikwangii )35 DNAY]
ARE 668 bpa}t 796 bp] PCR S-%=¢] 215 IthFig. 2).
St P mikwangiis A 2%t 63 Peptomphllus spp. AU
o 2 7 Y Al FE52 Al DNAOIA = S35
2N SEE0] EIEA] YUSITHFig. 2).

2 AT P mikwangiis F-5°018 02 HE3H7] 9

& A A% PCR Ja}ow *45(B134-F11/B134-R1 & B134-
F5/B134—R5)-4 LU‘J_ &]/\7—1%3]—1:).2 =2 0}7] _AOH P
mikwangii KCOM 1628"] Z]35 DNAE 4 ng-E] 4 fg7}A]
10914 3]- 3] FaaddnteS T3t 1 A3
BI34-F11/B134-R1 >Zzfo|w| 22 400 fg7H4], BI34-F5/
B134-R5 zzto]] -2 40 fgZ7}A] P. mikwangii KCOM
1628"2] #|3 DNAE #HE=E 4 QUSAtHFig. 3).
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2 AT AY P mikwangiis 5018 0% HAE] $
&) 16S IDNA A7 4GS 71dko =7 AA1E B134-Fl11/
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mikwangii 7+7(KCOM 1628") A3 DNAoIA A H FF
%%0 e X7 FdsHl A e =5 F 7P =

R

4>

= HF g2 He3th
-EolA TR EAAMNS Zeto|HE AAE]
T *X}X}iﬂ 16S tDNA°] 7} do] *}%Eu
Q) o]f 16S DNAE Ml o] S-FFollA 5+
o}” ST 59 shel7] wiiel BE Al £ 16S
rDNA HMEM ZH g Eo] 917 wlolth13).

ool AFAINE QOFIH, P mikwangii 5-5°14 °.
2 AE37) gl 7idkd B134-F11/B134-R1 2 B134-F5/
BI34-R5 ZEfolw] A5 F 5olido] oy, P

m
il

by M
2 o}-}i

;)4

o]

Lrﬂig



P. mikwangii-specific PCR primers 147

mikwangii -5 ©F 240 9 24 v}|7HA] AEE ¢
RIS ZHerhs ol SiR1gInh ol Tefolv] 4
F % 72 AT B aEe du e vl
Q7o 831 AT 5 AT Ao Wz

130
o rr

12
o r

#ZAe 2

o] =12 20163Nd % A thetw h&dtH| o] X eS

ol AT7E %S,

Conflict of interest

The authors declare that they have no competing interest.

References

1. Cho E, Park SN, Shin Y, Lim YK, Paek J, Kim HK, Hwang
CH, Jo E, Jin D, Chang YH, Kook JK. Peptoniphilus
mikwangii sp. nov., isolated from a clinical specimen of
human origin. Curr Microbiol. 2015;70:260-266. doi:10.
1007/s00284-014-0712-7.

2. Murdoch DC. Gram-positive anaerobic cocci. Clin Microbiol
Rev. 1998;11:181-120.

3. Ezaki T, Kawamura Y, Li N, Li ZY, Zhao L, Shu S. Proposal
of the genera Anaerococcus gen. nov., Peptoniphilus gen.
nov. and Gallicola gen. nov. for members of the genus
Peptostreptococcus. Int J Syst Evol Microbiol. 2001;51:
1521-1528.

4. Murdoch DA, Shah HN. Reclassification of Peptostreptococcus
magnus (Prevot 1933) Holdeman and Moore 1972 as
Finegoldia magna comb. nov. and Peptostreptococcus micros
(Prevot 1933) Smith 1957 as Micromonas micros comb. nov.
Anaerobe 1999;5:555-559.

5.

10.

12.

13.

Tindall BJ, Euzéby JP. Proposal of Parvimonas gen. nov. and
Quatrionicoccus gen. nov. as replacements for the illegitimate,
prokaryotic, generic names Micromonas Murdoch and Shah
2000 and Quadricoccus Maszenan et al. 2002, respectively. Int
J Syst Evol Microbiol. 2006;56:2711-2713.

. Lee SM, Yoo SY, Kim HS, Kim KW, Yoon YJ, Lim SH, Shin

HY, Kook JK. Prevalence of putative periodontopathogens in
subgingival dental plaques from gingivitis lesions in Korean
orthodontic patients. J Microbiol. 2005;43:260-265.

. Ashimoto A, Chen C, Bakker I, Slots J. Polymerase chain

reaction detection of 8 putative periodontal pathogens in
subgingival plaque of gingivitis and advanced periodontitis
lesions. Oral Microbiol Immunol. 1996;11:266-273.

. Lee YJ, Kim MK, Hwang HK, Kook JK. Isolation and

identification of bacteria from the root canal of the teeth
diagnosed as the acute pulpitis and acute periapical abscess.
J Korean Acad Conserv Dent. 2005;30:409-422. doi:
https://doi.org/10.5395/JKACD.2005.30.5.409.

. Kim SG, Kim SH, Kim MK, Kim HS, Kook JK. Identification

of Actinobacillus actinomycetemcomitans using species-
specific 16S rDNA primers. J Microbiol. 2005;43:209-212.

Han MJ, Chung CH, Kim HJ, Kook JK, Yoo SY. Detection of
periodontal disease related bacteria from the implant-
abutment interface in oral cavity. ] Korean Acad Prosthodont.
2008;46:116-124.

. Cho E, Park SN, Kim HK, Kim DS, Jung J, Baek JH, Lim YK,

Jo E, Choi MH, Chang YH, Shin Y, Paek J, Shin JH, Kim J,
Choi SH, Park HS, Kim H, Kook JK. Draft genome sequence
of the novel Peptoniphilus sp. strain ChDC B134, isolated
from a human periapical abscess lesion. Genome Announc.
2013;1:pii:e00822-13. doi: 10.1128/genomeA.00822-13.
Shin HS, Kim MJ, Kim HS, Park SN, Kim do K, Baek DH,
Kim C, Kook JK. Development of strain-specific PCR
primers for the identification of Fusobacterium nucleatum
subsp. fisiforme ATCC 51190" and subsp. vincentii ATCC
49256". Anaerobe 2010;16:43-46. doi: 10.1016/j.anaerobe.
2009.04.003.

Krieg NR. Identification of procaryotes. In Boone DR,
Castenholz RW, Garrity GM, editors. Bergeys manual of
systematic bacteriology. 2nd ed. vol. 1. New York: Springer;
2001. p. 33-38.



