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AT AR 7} At T EFEITE Table 13 23 ©]5& American
Type Culture Collection (University Boulevard, Manassas, VA, USA)olA +¢3+<]
. P. intermedia, P. gingivalis, P. nigrescens &< 3% Tryptic soy broth, 0.5%
Yeast extract, 0.05% Cysteine HCl, 0.5 mg/ml hemin, 2 1g/ml vitamin K; &2 8%
# vzl elA, F. nucleatum Schaedler broth (DIFCO Laboratories, Detroit, Mich)
Hj Z] ol A, A. actinomycetemcomitanst 3% Tryptic soy broth (DIFCO Laboratories,
Detroit, Mich), 0.1% Yeast extract (DIFCO Laboratories, Detroit, Mich), 5 1g/ml
vancomycin (Sigma, St. Louis, MO, USA), 75 1g/ml bacitracin @ 10% horse serum
(GibcoBRL, Gaithersberg, MD, USA)S.Z wl&= wiX| oA, C. rectust 3.7% Brain
Heart Infusion broth (BHI, DIFCO Laboratories, Detroit, Mich), 0.5% Yeast extract,
2.0% sodium formate (Sigma, St. Louis, MO), 30% sodium fumarate (Sigma, St.
Louis, MO), 0.5 mg/ml hemin, 2 1g/ml vitamin K1 &2 8igE wj Aol A z}z+e] A+t
T2 Wikt k. o] Wl A. actinomycetemcomitanst 10% CO27F fA =+ wleF
71 A i &Fate, 1 ole]o] BE Mt FES 8% No, 5% Hs, 10% CO20l &3 7t~
7} #3351+ 37C anaerobic chamber (Model Bactron I, Sheldon Manufacturing Inc.,

Cornelius, Or, USA)oIA 2~74 F<F wjeFsle] ofgje] Ayol o] &stuA s},

2. M9 A& DNAY F&

Z+7ke] MlatE 100 mle] HA wiA el A wijeFstar, A 71l P E2 (7,000
xg, 108)3ko] Al pellet& €3, o]E Tris-EDTA (TE) €% 9 (10 mM Tris-HCL
1 mM EDTA, pH 75 1 mlel oA Z @83 o3, DNAzol £ (Molecular
Research center, USA) 9 mlE HH3] 92 o3 4&2 (10000 x g, 10&)std &
A4S 50 ml conical tubedl ¥ T3 100% ol€h& 20 mlE #H7tstel A+t A&
DNAE AN F 80% &&= AX DNAE A YFstgdeh. 732" DNAES



TE €39 1 mlel &8stel 4Ce] maAsta Aol AHg3stgich.

3. P. intermedia G89K-3 A= DNAS® Hind III A&H A #2935 22
AelA FZ3% P. intermedia G8&9K-3° A= DNA 10 18E Hind Il ATFEALZ
23%t & Hind 1II A¢aALE A3A17] 22 bacterial alkaline phosphatase®
dephosphorylationA] ¥ pBluscriptll KS(+) vector (Stratagen Inc., Woodinville,
WA, USA)St &7 T4 DNA ligase (Bioneer Corp., Seoul, Korea)= =] 2| %F
T CaCl® H#& Escherichia coli (E. coli) DH5@l transformationA] 7] i
ampicillin (100 1g/mD-LB &g Fuj A o] =wate] 37Cel A 164120 %3t
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5. DNA Z2H2] A ¥ #EX

DNA =229 A+ PCR DNA Purification kit (BioAtoZ Inc., Seoul, Korea)E
o] g3ste] AAlsttt. o]& ztere]l AwstAd, d7]94F F Agarose geldelAl A
stazt g DNA Z#Ho] v FEE ZMEA AASe] 15 ml eppendorf tubeel
Y3 PCR prep buffers® Agarose gel 250 mg@ 500 (12 42 = 50Co)A 58 Z9oF

= Aol ¢+d3] =< o Spin Columnell &7 A-&olA4 14000 x gelA 10%
b A3, Spin Columnell 800 o] Wash Solutions €31 A-2eA 14,000 x
gl 1027 fAEHE}A columne F#4F &S HZ oAl 300 118 Wash
Solutiong ¥ A2 14000 x gollA 2% 7+ A&t Spin Columns A=
€ 15 ml eppendorf tubeoll =7]x 7)ol 30 {e] Elution BufferE @i A -&ofA
14000 x gellAl 1& 7+ 94 Z8 st 2 AR A S Baste] AP e AFEsilH.

DNA Z 2B+ DIG-High Prime (Boehringer Mannheim Inc.)& ©]-&3ko] 37313
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6. Reverse Dot hybridization @ Southern blot hybridization™
Reverse dot& A&3l7] 93] 20 ng9] A% DNA AgtEA2AAL 95CeA 1087
22 e vlE gSof 5EZF WX % thS Nylon membrane (Boehringer Mannheim

o

Inc.)oll blottingdtar, 120C g oM 302 5 bakingdtel DNAE membraneol
ALAFAIHH.

Southern blot& Al&3l7] $8] 2 AdtolA FE3 5 189 genomic DNAE 0.8%
Agarose gelol %719 %3t3L Vacuum Blotter (Model 785, Bio-Rad Laboratories,
Hercules, CA, USA)E ol&3tod F74° vacuum transferl &= Nylon membrane
(Boehringer Mannheim Inc.)ell transfersti, 120C X3 9 Eox] 302 %< bakingst
o DNAE membraneo] %A Z T}



Hybridization &HOoE AlFstdtt. ol z7+eks] AWstAE, membranes
hybridization &< (5% SSC, 50% formamide, 0.1% sodium-lauroylsarcosine, 0.02%
SDS, 2% Blocking Reagent)2.Z 2A17F &<t prehybridizationA] 71 of 3 o1& W1
MZ& hybridization &% DIG-High Prime (Boehringer Mannheim Inc.)& ©]-&3}
o labelingAlZl Z+ Al«t9 HA A EE DNA ZRHE Hruisto] 1247
hybridizationA] ™. Membranes A-2olA 57k 2x wash &9 (2x SSC, 01%
SDS)o.® 28 AHFa thAl 05¢ wash &9 (05< SSC, 0.1% SDS)S=E 68CelA
1587 28 AlF 3kt

¥2¥ DNA ZEB7} membrane 49 3#% DNA 7}53 hybridizationd & ot
H7] 9% detection ¥ BMAFS] cheminluninescent detection kitE AH&3F1oH,
Az3I kel AAIHE AP, o] & AWstAH, membranes 100 ml® Blocking
solution (buffer 2)ol Y1 3027+ wleFd % buffer 20 anti-DIG-AP congugateE 75
mU/ml (1:10000) 3 7}8ke] 812§ 20 ml antibody solution®l membraneg Ei 30
7+ WS AIAAM 1587 100 mle] washing buffer2 23 A %3}t Membranes 20
ml¥ Detection buffer (buffer 3)elA 2~5&7F HF=A s-¢vh. DNAZF ] $1=7H
315} membraneS polyethylene filmdel Ea oF 1 mle] 712 (CSPDY)& A= =43
. ZA] B E sheet® 9] 712 9] membrane’dol nF HA = JA . 5
b g WS B HAS AAS T filme] ZHEAHE B8He], luminescent

reactiono] Yol E2 37C ulgEr)olA] 1587F WA & AL2or X-ray film
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(Lumi-film chemiluminescen” Boehringer Mannheim Inc.)oll 1~3 A7t =& A o},



Table 1. Bacterial type strains used in this study

Species and strains

Prevotella intermedia G8 9K-3

Prevotella intermedia AT CC 25611

Prevotella nigrescens ATCC 33563

Fusobacterium nucleatum subsp. nucleatum ATCC 25586

Fusobacterium nucleatum subsp. nucleatum ATCC

Fusobacterium nucleatum subsp. fusiforme ATCC 51190
Fusobacterium nucleatum subsp. polymorphum ATCC 10953
Fusobacterium nucleatum subsp. vincentii AT CC 49256
Actinobacillus actinomycetemcomitans ATCC 43717
Actinobacillus actinomycetemcomitans ATCC

Actinobacillus actinomycetemcomitans ATCC 33384
Porphyromonas gingivalis ATCC 53978
Porphyromonas gingivalis ATCC 33277
Porphyromonas gingivalis ATCC 49417
Campylobacter rectus ATCC 33238

23726

43718
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Figure 1. Agarose gel electrophoresis of Hind IIl-digested recombinant plasmids
cotaining genomic DNA fragments of P. intermedia G89K-3. Lane a, 1 killobase
pair DNA ladder (Bioneer, Corp., Seoul, Korea): b, 100 base pair DNA ladder
(Bioneer, Corp., Seoul, Korea); 1 to 30, Hind IIl-digested pBL-Pigl to
pBL-Pig30, respectively. The arrow indicates 1.1-kbp Pig3 probe. Kkbp,
killobase pairs.
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Figure 2. Reverse dot hybridization with DIG-labeled genomic DNAs (a, P. intermedia
ATCC 25611; Db, P. intermedia G8&9K-3: ¢, P. nigrescens 9336) to DNA probes
from P. intermedia ATCC 25611 (Pi42, Pi43, and Pi48) and P. intermedia G8 9K-3
(Pig 3 to Pig7).
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Figure 3. Agarose gel electrophoresis of Hind III-digested genomic DNA of
bacteria used in this study. Lane S, Hind IlI-digested NDNA size marker: lane
1-5, Hind IlI-digested genomic DNA of F. nucleatum ATCC 25586, 23726.
10953, 49256, and 51190, respectively: lane 6-8, P. gingivalis ATCC 53978,
33277, & 49417, respectively: lane 9-10, P. intermedia ATCC 25611, & P.
intermedia G&89K-3: lane 11, P. nigrescens 9336; lane 12-14, A.
actinomycetemcomitans ATCC 43717, 43718, & 33384, respectively: and lane
15, C. rectus ATCC 33238. kbp, killobase pairs.
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Figure 4. Southern blot hybridization of genomic DNAs from in this
study to DIG-oxigenin-labeled probe Pig3. Lane S, Hind III-digested
NDNA size marker: lane 1-5, Hind Ill-digested genomic DNA of
F. nucleatum ATCC 25586, 23726. 10953, 49256, and 51190,
respectively; lane 6-8, P. gingivalis ATCC 53978, 33277, & 49417,
respectively; lane 910, P. intermedia ATCC 25611, & P.
intermedia G8 9K-3: lane 11, P. nigrescens 9336; lane 12-14, A.
actinomycetemcomitans ATCC 43717, 43718, & 33384, respectively:
and lane 15, C. rectus ATCC 33238. kbp, killobase pairs. The
arrow head indicates the band hybridized to DIG-oxigenin-labeled
probe Pig3. kbp, killobase pairs.
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ABSTRACT

Study on development of DNA probe for identification of
Prevotella intermedia G8 9K-3

Jong-Sung Bak, Se-Hoon Kim, Dong-ki kim, Jin-Hyo Seong,
Byung-Ock Kim, Jung-Ki Kim'

Dept. of Periodontology, Dept. of preventive Dentistry, Dept. of Oral Biochemistry*,
College of Dentistry, Chosun University

The purpose of this study is to develop species—specific DNA probe for detection
and identification of Prevotella intermedia (P. intermedia) G8&9K-3. This study
procedure includes (1) whole-genomic DNA extraction of P. intermedia G8 9K-3
(2) construction of the genomic DNA library, (3) screening of strain-specific DNA
probe by reverse dot hybridization, (4) confirmation of strain-specific DNA probe
by Southern blot hybridization, (5) determination of nucleotide sequences of
strain-specific DNA probe. Twenty-eight recombinant plasmids containing Hind
[II-digested DNA fragments of P. intermedia G8-9K-3 were obtained. Reverse Dot
Hybridization and Southern blot analysis data showed that one of them, Pig3,
could be P. intermedia G& 9K-3-specific DNA probe. This datum indicates that
this Pig3 DNA probe could be useful in detection and identification of the P.
intermedia G& 9K-3 strain.
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