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cetemcomitans, Porphyromonas gingivalis,
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Pig6 DNA probeE 7|UtS = Sk= Prevotella intermedia
ATCC 49046 ©=-50| PCR primer 7H2

HEP'T - Rag - YRF2 - Yol - HHM' - 0B - YHS' - IS
EMOFSITL R|TiChSE XSTSImA, ZEMCISI RITCHs TLASHETA
EX TR T A E

B AT AFAyqE el;—?-ol] "I 3] AF-5 & Prevotella intermedia ATCC 49046 T35 o]l o2 &
R EA T 4 9= PCR primerE /|'23}7) $] 3l A 8 319} P intermedia ATCC 49046 F-3 aﬂ DNAE &3}
3, HindlII A HAF o] £-81o] F2h¢] F2d o2 {43 DNA AH-& A9t} Southern blot ¥-48 & o] £-
8t} DNA ¥ 9] §-o] A& A5 L, chain termination S 0] 43l YAH7| D& A AR o] & v}
.2 2 PCR primerE A A 3} 1L, P intermedia ATCC 490469 © 3 F-F Eo]A R A& §A M E)E A3
©}. Southern blot ¥4 2 3} Pig6 DNA probet A ol oA £-2] A R P intermedia TF2}3} hybridizations}$1
3, 3o M Ba FA 9 P intermedia FF-57= 1H-8-¢] $1%15}. Pig6 DNA probe:= 813 bp2] HAlg 7|2 F
A=) A2, o] & vl = A A Pig6-F32} Pig6-R3 primer ol & &) M= A F5o] §o| - PCR A
Eo] $F5 %1 Pig6-60F 2} Pig6-770R primer %ol &) 8§ M P intermedia ATCC 49046 -1 A DNAo| M2t &
o] Q] PCR AHE-o] $FE 1} F 7}A] primer B5 22l A 8 P intermedia 74 DNAZS] A& QA& ¢
o}B.7] $]1%t 917+ AY A3} T 714 primer BE EF 4 pg (¢ 2000°1)) 74X A& 7P o] A9 Q74
& F3 b, Pig6-60F 2} Pig6-770R primer ”ﬂ'— P intermedia ATCC 49046-& @5 Eo]|H 22 ZAY F 319, ol
TFe] BEA FhAM {43 o488 F & A= Algdr.
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&< BAe}] PCR primerS A2 Relth.

A B A7 DBH AMHE 0|23t P intermedia
ATCC 25611"%} P intermedia ATCC 49046 -§-21A] DNASH ¥h8-
k= Pigselil B E DNA probeS 22 SGrhmeE A7),
B ApE 3=eloM B2 BAY P intermedia T3 AU
dx By FAY FFEP intermedia ATCC 25611'% P
intermedia ATCC 49046)2] WA DNAZS o]&3tad Pigsé DNA
probe®] P intermedia ol 3+ F-5014 QR-2 753}, F-5o)

PCR primer %% 7iakslara} x| siabdct.

ME X

M 2 ¥ =74

B A po| M o] &H Prevotella spp.2] F0F L FITFE
2 P intermedia ATCC 25611, P intermedia ATCC 49046, P
loescheii ATCC 159307, P melaninogenica ATCC 25845", P
bivia ATCC 29303, P oralis ATCC 33269", P corporis ATCC
33547", P buccae ATCC 33574", P veroralis ATCC 33779", P
oulorum ATCC 43324, P brevis ATCC 19188", P ruminicola
ATCC 19189", P heparinolytica ATCC 358957, P dentalis
ATCC 49559", P. pallens ATCC 700821' 2 P enoeca ATCC
51261" Solc}. o] W52 American Type Culture Collection
(ATCC, USA)lIX Fdsted ARS3loiT). B8 dolx 8] &
A Prevotella spp. TFE%) P intermedia ChDC KB2, P
intermedia ChDC KB3, P intermedia ChDC KB4, P
intermedia ChDC KBI18, P intermedia ChDC KBI19, P
intermedia ChDC KB29, P intermediac ChDC KB53, P
nigrescens ChDC KBS, P nigrescens ChDC KB6, P nigrescens
ChDC KB50 2 P nigrescens ChDC B270 5-& &=le] X|&
dat xuAFelA 22 R 583t £ 7ol ARE B
E TF5S TSB (trypticase soy broth)oll 0.5% yeast extract,
0.05% cysteine HCI-H,0, 0.5 mg/ml hemin @ 2 pg/ml vitamin
K.°] #71E wixel FE3kd 85% N,, 10% CO,, 5% H7t &
FEE 37°C E714 Al drlelA 1297 vidated v A
el AT

Mz fHA DNAS F=&

Ao AHA DNAS G-spin™ Genomic DNA Extraction
Kit (iNIRON, Korea)Z 0|43l Azsabe] Ao we} Al
#4%] DNAZ F&31)

Z3lAD|E DNA 2

Table 1. PCR primers designed in this study
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Southern blot analysis®l probe® AH-8-& Pig6 DNA d¥Ho] &
38 Az ZAv == dccuPrep™ Plasmid Extraction Kit
(Bioneer, Korea)S ©|-83}o] A|Z3)A ko] AA| = 2330t

DNA probe2] EX| & HX|

DNA probe®] A= QIAEX H®(QIAGEN, USAYE ©]&3}]
Az Bkl A Ao whet YA St

DNA probe= DIG-High Prime (Roche Diagnostics, Germany)
£ o83t BASIATE FA] FA-L 1 pg®] DNAY HF H-
7F 16 W 7} HEE S/4E Y B oA 1083t 7HEsty
DNAS HAAZ & Az dgo] gol Ak o7]o] 4
DIG-High Primes J7}8le] & 4z 27k d4E)g & 37°C
oflA] 12217F wjekalgth wiok & 02 M EDTAS Yol ¥h3-&
AAAZE.

"Southern blot hybridization

Southern blot= A|3317] $13) 2+ AT &3 5 g
genomic DNAE 0.8% agarose gelol A7]%9E3t Vacuum
Blotter (Model 785, Bio-Rad Laboratories, USAYS ©)-83l &
Aol vacuum  transfer3]©2E  Nylon membrane (Roche
Diagnostics)oll 7], 120°C JWF2EA 308 F<t 7HEsto
DNAZ membraneol]l A Z T} Hybridization SHOZ Als)
3Tt

FAH DNA probe’} membrane 2] 3 DNA 7t=d
hybridization®-& &o}R7] 9% 7% 342 Roche Diagnostics
Ake} chemiluminescent detection kits AFE-8lgow, AZ3AL]

AATH 2 A8

SR IMY EH

AArA 714D BA-L Bioneer (Korea)ol 225l ZA3IAT]
ol AMREE primerss ChDC-GEM-F (5-TTC CCA GTC
ACG ACG TTG TAA AA-3)$} ChDC-GEM-R (5-GTG TGG
AAT TGT GAG CGG ATA AC-3)& o|&dlgen, o Za=
SeqMan ZZ 713 (Version 5.00; DNASTAR, USAYS ©]&3to]
2 MG 2 T GINLe) FEA B ]
= ZYPR AL A FShe BLAST Z2 138 o83ttt

PCR primer #2| MA| ¥ X &

Pig6 DNA probe®] 2td71AES vlEO 2 PrimerSelect
EZ(DNASTARYS ©]83}] PCR primers AdAI3H3TH(Table
1). o] @l AAE primer -2 Bioneer (Korea)oll 2]t A=}
stk

Primer pairs Sequence of oligonucleotides (5' — 3') Size of amplicons (bp)  Annealing temperature (°C)
Pigé-F3 5-TGT CCG ATT ATG ATA GGT GGT TTT-3' 454 50
Pig6-R3 5'-AAT CCC CCT TTC AGC GTA ATG-3'
Pig6-60F 5'-ATC AAC AAC TTA CCG AAA CTA CAT-3' 711 55

Pig6-770R 5'-ATA AAT AAC AAC ACT GGC ATA AT-3'
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PCR primer 42| 50| ¥ 2iZtT &3

QoA AAD P intermedia ATCC 49046 5742 93t primer
Bo} FHolde dotry| 9k, 1589 Prevotella spp.oll T
3 BFETAFY 9 T P intermedia QEE 5 9D 5 oF
o] P nigrescens 9-3EE] IF £33 DNA 4pulE FFo
st PCRE Al 3t 247k PCR 49 HIZI:
(sensitivity)S 5783171 918t -3A| DNA 4 ngoll A 4 fg7HA
10814 g]Aste] PCR T30 2 ARSI

PCR-E AccuPower® PCR PreMix (Bioneer, Korea)®}t Peltier
thermal cycler (Model PTC-200 DNA engineTM, MJ Research,
USA)E ©] &3t AlAEAT. dccuPower® PCR PreMixoll=
5nmole® 2] 47}A] deoxynucleoside triphosphate, 0.8 M2] KClI,
0.2 M¥ Tris-HCl (pH 9.0), 0.03 M2 MgCl, 283, 1 unit®
Tag DNA polymerase”} S131th. o170l 2 ng] AT /34
DNAS} 20 pMe] Z}zte] Zejo|w 218 P31 PCRS Aa)3tsd
th o] W PCR 272 tha3 et 27] "L 94°ColA 5
EZF AlRERaL, |A4(94°C, 3, Z(S0°C EE 55°C, 30%)
R FH2°C, 302) Al FAg 328 WHEsta, 1 T
(72°C, 302)S 1087+ Al38elict.

PCRO] € & 20 we] ¥hS-E 5 2 WE 1.5% agarose geld}
Tris-acetate $+5-8-9 (0.04 M Tris-acetate, 0.001 M EDTA, [pH
8.0DE ol-&sliA 100 VoA 3087 71953 S22
ethidium bromideZ €G3l UV transilluminator® 2HA)A =

715 #<lssict.
2 =

Pig6 DNA probeZ 0| &8} Southern blot hybridization

Pigb DNA probe2] Inverted dot blot hybridization®} ZA3}(Fig,
1A)2} o] Southern blot hybridizationol 4] % Pig6 DNA probe
= P intermedia ATCC 256113} P jntermedia ATCC 49046 I
FE9 A DNAEH ¥hg-& EYTthFig. 1B). o] Wl P
intermedia ATCC 25611'#= ¢F 3.1 kb =719] Whg- w7} A4
AL, P intermedia ATCC 490469}= 813 bp H7]9] Whg- o
7v ettt SRR, gl 2 B-E P intermedia
FE9] F74 DNAR= oF 8-9 kb =271¢] ¥hS w7} Fv]&}A|
Holxgh, 1 Zxe vl wv]EtthFig. 1, lanes 5-10). =3
P intermedia®t FREHOZ 714 7V P nigrescens TS
o] FFFF(ATCC 33563") R &= Bl FEAHT &S
3kA| FSkeh(Fig. 1).

Pig6é DNA probeS| S{4ted7| MY AW U 4EM AHHY

Pig6 DNA probe®] HAF7|1XE A7 813 bpE A= 3
ATHFig. 2). P intermedia 17 779 A 34 DNAY @4t
A7) <Eo] The Institute of Genomic Research (TIGR)Sll 2l&
wEx] 9lal, o] ATAolA A|FsH BLASIN Tzagoz
B ANE B, 219 ofF rTo] WEAR @&
hypothetical T2} A7 IME FFANA s 2%, THE

Prevotella intermedia ATCC 49046 T=+5°] PCR primer 91

| 12 13 14

B)

Fig. 1. Inverted dot blot hybridization (A) and Southern blot analysis
(B) to determine the specificity of the Pigé DNA probe. The HindIlI-
digested bacterial genomic DNAs were electrophoresed and transferred
to a nylon membrane; the nylon membrane was hybridized with a
DIG-labeled Pig6 DNA fragment. Lanes: S, 1 kb DNA ladder
(Bioneer); 1, P intermedia ATCC 25611%; 2, P intermedia ATCC
49046; 3, P nigrescens ATCC 33563"; 4, P intermedia ChDC KB2; 5,
P intermedia ChDC KB3; 6, P. intermedia ChDC KB14; 7, P
intermedia ChDC KBI18; 8, P intermedia ChDC KBI19; 9, P
intermedia ChDC KB29; 10, P intermediac ChDC KB53; 11, P
nigrescens ChDC KBS5; 12, P nigrescens ChDC KB6; 13, P
nigrescens ChDC KB50; 14, P, nigrescens ChDC B270.

Shh= 61% AEANS BYck Pigs DNA probed] 34td714g
S UZERAYANX A F)FE BLASTX T2 1HL 0|83}
o=l A AEAo] v TRG g Ayl o)

71%s°] ¥r8A A &= hypothetic protein, pyoverdine chromo-

—_

AAGCTTGAAC ACTTTCGCTT GTTAAAAAGA TAAAAAATAT CATTTGTAAA ATATAATATA

[

2

TCAACAACTT ACCGAAACTA CATGTCCGAA TATGATAGGT GTGAGGATTT TAAAAAGTCC
Pig6-60F
GATTATCGATA GTTTTTTGIC CGATTATGAT AGGTGGTTTT ATGCTATTCG ACCTTAAATT
Pig6-F3
TGCAACATAA ATCCAAAAGT TTCAAATAAA CTGATAATGA GGAAAAAAGC AGATAACGAA

12

[

18

=

24

=

CCCTCTTTGG AGCAGATAAG GAACATGAAA TTTTCGGAAG AACGTTTCCA ACTGCTCGAT

30

=

ACCATTCGCG ATATGGTAAG CGACGAGTTC GACCGGCGTA AATTAATAGA AGAGGAAAGT

36

=

TGTCTACATC TTAAAAATAC AATTCATGAG CCCGTAGAGC TCAAGCCAAC TGAGAATAAA

42

=~

CCAGTGCATC GCATATTGITG GCAGCGACTC GTAAACATAT TTAATATIGA CAGTTATTCT

48

=

AATATTCACA GCTCATTTCA CAACAAGGAC GAACAAGCCA CTTAATAACC TATATAAATA

54

=

AAGCAACAAA CGTCAATTCT CTGACATAGC ATTACGCTGA AAGGGGGATT CATTATAGAA
3'-TT GCAGTTAAGA GACTGTATCG-5', Pig6-R3

CAAATTTTGC AAAGCAAATA GACAGAAAAT ATTTAAAAGA GAGTTCTACA TCTAATCGAG

60

=

66

=

AAGACTATTA AAACGTCAAG CCGCCTCGGC AGAGAATGCT GGGGCGGCTT TTTATATTAT

72

=

ATAGTTAGTG TAAGTTCAAT ATTAAGAATT ATGCCAGTGT TGTTATTTAT AAGAAAAATA
Pigb-770R, 3°'-TAA TACGGTCACA ACAATAAATA-5"

781 TAATTTAATA TACTTATAAT TAAAGTGAAG CTT

Fig. 2. The nucleotide sequences of Pig6 DNA probe. The 813 base
pairs of nucleotides were obtained. The PCR primer sites are
indicated by underline.
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Table 2. The results of homologous search (BLASTX) of Pigh DNA probe

Kor. J Microbiol

Protein name (species of protein origin) Accession No. of GenBank Identities Positives Gaps
Hypothetical protein NP 704261 30/152 74/152 19/152
(Plasmodium falciparum 3D7) - (19%) (48%) (12%)
Hypothetical protein PF11_0213 NP 701073 31/106 55/106 10/106
(Plasmodium falciparum 3D7) - (29%) (51%) (9%)
Hypothetical protein TP04_0185 EAN31537 29/130 62/130 14/130
(Theileria parva). (22%) (47%) (10%)
Pyoverdine chromophore precursor §ynthetase YP 274139 20/67 34/67 0/67
(Pseudomonas syringae pv. phaseolica 1448A) = (29%) (50%) (0%)
Phospholipase D N NP 012956 35/148 66/148 18/148
(Saccharomyces cerevisiae) - (23%) (44%) (12%)

phore precursor synthetase, phospholipase DS} 2 LEeLE S
F fAMdol Y Aeg ZAE UK Table 2).

PCR primer 27| % PCR primer 42| 50|43} 2IZ{=

Pig6 DNA E7IMES vige g 5 742|9] PCR primer
2 (Pig6-F39F Pig6-R3 primer % 2 Pig6-60FS} Pig6-770R
primer 2SS AABIA. ©15& ©]83te PCRE A3 A
3} Pig6-F39}+ Pig6-R3 primer *4-2 Southern blot hybridization™}
o] P intermedia ATCC 25611"5} P intermedia ATCC 49046
AFE9 G244 DNASERE PCR A2 ZZ A7 thFig.
3A). 3IAI%E Pig6-60FS} Pig6-770R primer O ZRE|= P
intermedia ATCC 49046 15~ %4 DNA°IA PCR SZES
g8 4 ddchFig. 3B). &3 o] & 5 7}A] PCR primer %
58 % AN BT FHE P intermedia LT
nigrescens 52 2434 DNASS $30F &= PCR 23
A BT S vhe-S Btk

PCR ol 2|3} 5 7FA] primer 45 2120l thet P intermedia
ATCC 49046 F-43 DNAZQ] HE IAIE Gotir] 98 vz
T A%L AAEATE 2 243 F 7HA primer A2 EF 4 pg
(¥ 2000v}e)) 7R A& 71s3lA Tk (Fig. 4).

n #

B AF A7} Pigs DNA probe= AUl 28 TXHE P
intermedia ATCC 256119} P intermedia ATCC 49046 TS
843 DNASH 728 hybridization ¥+ w7+ A QA ¢k, §F
2ol A B2 SAE P intermedia TFET= A ¥-3-& 3
2 QkthFig 1). o18g Ao RIS dAe IFToeEE
& 4= gIAITh, Pigé DNA probed] 23td7|A Qo € o
Ao) M =Rl T FU &5l wt EA) AFI &
YAY, FAR7} AA AAE7IEe] FEAdel Zelzt Bol
7] wiFol 471 Axe} Azbect. olzigt 7HMEE FollA Pigh
DNA probed} 3ird7|AMgo] g=<lolAM &£ FFE P
intermedia U559 4540 e A4S} el Aozt
oA m|ekgk ¥k wrt AR o] 71 Eldstelet A
A} o]#T 7HE-S HFI] YA, e AFeAE low

(A)

S 1 2 3 4 5 6 7 891011 12 13 14 15 16

22 23 24 25 26 27

B

Fig. 3. Specificity test of PCR with Pig6-F3 or Pig6-R3 primers (A)
and Pig6-60F and Pig6-770R primers (B) and the genomic DNA of
type strains of Prevotella spp. and clinical isolates of P. intermedia
and P, nigrescens. Lanes: S, 100 bp (A) or 1 kb (B) DNA ladders
(Bioneer); 1, P intermedia ATCC 25611": 2, P intermedia ATCC
49046; 3, P loescheii ATCC 15930%; 4, P melaninogenica ATCC
25845": 5, P bivia ATCC 29303"; 6, P oralis ATCC 33269"; 7, P
corporis ATCC 335477 8, P buccae ATCC 33574"; 9, P. veroralis
ATCC 33779%; 10, P oulorum ATCC 433247; 11, P brevis ATCC
19188": 12, P ruminicola ATCC 19189"; 13, P. heparinolytica ATCC
35895T; 14, P dentalis ATCC 49559; 15, P. pallens ATCC 700821
16, P enoeca ATCC 51261"; 17, P intermedia ChDC KB2; 18, P
intermedia ChDC KB3:; 19, P intermedia ChDC KB14; 20, P
intermedia ChDC KB18; 21, P intermedia ChDC KB19; 22, P
intermedia ChDC KB29; 23, P. intermedia ChDC KBS53; 24, P
nigrescens ChDC KBS5; 25, P nigrescens ChDC KB6; 26, P.
nigrescens ChDC KB50; 27, P, nigrescens ChDC B270.

stringency &3} hybridization =& 5|4 Southern blot
hybridizationg A)8§8}312} gt

E A7 A7} Pig6 DNA probeZ}t P intermedia ATCC 256117
ol P intermedia ATCC 49046 o5 A|TaEA AAZo|hFA
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51234567

Fig. 4. Sensitivity test of PCR with primers (A) Pig6-F3 and Pig6-
R3, (B) Pig6-60F and Pig6-770R, and the purified genomic DNA of
P, intermedia ATCC 49046. The PCR products were electrophoresed
in 1.5% agarose gel. Lanes: S, 100 base pair DNA ladder (Bioneer); 1
through 7, purified genomic DNA serially diluted by 10-fold from 4
ngto 4 fg.

(restriction fragment length polymorphism; RFLP)o]l 2|3 &
FE FA4% 9l o848 & ASS EUTHFig 1). FZ Shin
5(13) P intermedia ATCC 25611" @5 -7 DNASIA
2= Pi30 DNA probeE ©]-83F Southem blot hybridiza tion‘ﬁ
ol el P intermedia & FF FENA TH3 5
239t E3E Kook 5(6)2 Pi34 DNA probes 01%3]'01 P
intermedia ATCC 25611" #5& Southemn blot hybridization {2
2 4% 4 9)e-2 B syt o]#g A3l DNA probe H
o] A9 &)X #F FEA Y 5 o] *ﬂﬁ Al
UM vl F-83HA o182 5 k= RS FHI Aol 4
ZHETH(T).
Pig6 DNA probe2] G371 ES mi=yPRALAA AF3}
BLASTN Z2138& o]&3t] drIMgE FEolMe] &
S A% Axt @A) GenBank H|o|EH|o] oM
& %%l‘\: FRAAZE EA8EA] E3uTh. 1A BLASTX T2
& 0|83t A FFol MY FEd FAE AN A,
ol& 7lzo] ¥aA UA Fv DN, Pseudomonas syringae
pv. phaseolica 1448A TF2] pyoverdine chromophore Z1-7-A
SR E A, Saccharomyces cerevisiae®] phospholipase D 52 19-
29% BFoA FE9E HATh
B A7A39E 239351 Pigb DNA probe= A1IolA] £-2
53" FFE5¢ #7244 DNAT hybridizationd} 1, Pigh
DNA 97149& ZAA3lY PCR primer 2 AAS 2, P
intermedia ATCC 25611"3} P intermedia ATCC 49046 &+ o=
ol Eo]|&k PCR primer &3 P intermedia ATCC 49046 50|
B0}t PCR primer 20| 7L} o233t éaﬂ: Pig6 DNA
probes} ©]F HpEo = JIEE PCR primer 24E0] I1Fe P
intermedia®] 778 Zold] et A+ L p zntermedza ATCC
25611"3} P intermedia ATCC 49046 0559 Al 7831
AHEE T SeE T

TN
B ATe ASAAHAAN PG E T HELHF I,

Prevotella intermedia ATCC 49046 T5-59°] PCR primer 93
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ABSTRACT : Development of Prevotella intermedia ATCC 49046 Strain-Specific PCR Primer Based on
a Pig6 DNA Probe
Seung-U Jeong'!, So Young Yoo®', Sook-Jin Kang?, Mi-Kwang Kim?, Hyun-Seon Jang',
Kwang Yong Lee’, Byung-Ok Kim', and Joong-Ki Kook?* (‘Department of Periodontology,
“Department of Oral Biochemistry and *Undergraduate student, College of Dentistry, Chosun
University, Gwangju 501-759, Korea)

The purpose of this study is to develop the strain-specific PCR primers for the identification of Prevotella inter-
media ATCC 49046 which is frequently used in the pathogenesis studies of periodontitis. The HindIII-digested
genomic DNA of P, intermedia ATCC 49046 were cloned by random cloning method. The specificity of cloned
DNA fragments were determined by Southern blot analysis. The nucleotide sequence of cloned DNA probes
was determined by chain termination method. The PCR primers were designed based on the nucleotide
sequence of cloned DNA fragment. The data showed that Pig6 DNA probe were hybridized with the genomic
DNA from P, intermedia strains (ATCC 25611" and 49046) isolated from the Westerns, not the strains isolated
from Koreans. The Pig6 DNA probe were consisted of 813 bp. Pig6-F3 and Pig6-R3 primers, designed base on
the nucleotide sequences of Pig6 DNA probe, were also specific to the only both P. intermedia ATCC 25611"
and P, intermedia ATCC 49046. In the other hand, Pig6-60F and Pig6-770R primers were specific to the only P,
intermedia ATCC 49046. The two PCR primer sets could detect as little as 4 pg of chromosomal DNA of P
intermedia. These results indicate that Pig6-60F and Pig6-770R primers have proven useful for the iden-
tification of P intermedia ATCC 49046, especially with regard to the maintenance of the strain.



