229 FE2YHE o]&3 Prevotella nigrescens 9336
Eo] DNA Z2H9] 7de] F3st AF

ERLLEIE EL LI EE LR
ERELEEEE L S ERY
*ZAd%a A% TRAHGA

Hol o, 4007HA] olde] vE FEC] AT A2 FAAHQA FAAE
Al A g,

Prevotella & o2 77 9 w37 ZdRsela wdwaA Azdag xz
Prevotella nigrescens (P. nigrescens) &< Prevotella intermedia (P. intermedia)
Told oat &EA HA7IdsH  (multilocus enzyme electrophoresis)¥ DNA-DNA
homology grouping 59 @& E3 A2 Loz =7 EEdqg” ogs By

49 WHE WRow AFAF Wi AT RNl T AlF £o E¥xol o

¢ A xAISo] AR, Y A5 AF P. intermediac ANFEAE HiolA F
7Vt Ao ® UEY AW P, nigrescenst TR A oA ] Wo] AEEH = AoE H

3 FHa oy, XFAEH] AB/FANME oA A Aol ugt Aol Ayt
aEm QuptITED 61538 P pigrescensSt x| FA Skl Wl FA S Axs) hoF

ol TR A7 o] o7 Aol B sjAzEe] Hole] o|F ACE ARHT

f

1 wAAR=Z7], FF3A9A 57 AAE 42104 sty 2sdist #dgsstad, AW E:501-825



A AFAET FF Mo HAB/AE A7) A& A9y A AdF FHH

a3 B S 7P 93RS Eolido]l Hold W o] DNAS
% DNA-DNA hybridization, Dot hybridizaton™ 2 %% &A% uk-g o] g0
DNAE =87 9 3stxor & A Ad &4 vl&) gk, 1 7144
< Hmd fgA dobtd F 7] wWEoltk. F3He FHole 16S ZolEF RNA 3

A2 olgd W] 71 gy olgdm Y’ BE M9 165 tRNA FH2 47
NAE GALE Eo| AEAO] ol AlFe EiFo] o]&g Ve st B nEd
A7IME T4 7 Mt FZhel Aol |7IMES Zotuo] FFRELAMRS 2
oW E AAG FRFTLAHYNLHORT AFS SHE o ojgdn AP 5
A 3 A7IMEo]l AL Fdd7] wlEe] ofF FEAXMY FHAE AEE F YU
S At ofF FEAAMY At Tl ol @A ®ol o]&XHi Q& el 5F
GHAte] AINLES 2 AF £ strainlA B8 a o] 5L Wl male] AEAHe ®
o= FEY AUVIMES ol &st FTHRLQHANS ZolHE AZst FHAL
AgureH o oS BRI/ a4 I o} P. gingivalis®] fimbria 34
A7IMEE o] &% HHOFE o]F o] &3le 57A] biotypes AR THE Hirt Q)

Aot S P nigrescensel W3 54 FHA el tid A7 Dol B Aol &
A Gene Bank Elo]&} wo]Xoll= S48k kil gh=le] et EEAFE2A S
o] A ¢gke AAoln.

J8B2 & A edAe P. nigrescens 9336°] A\ DNAE FZ&3to] o5& AT
sz dA9del DNA d8< @3, o|% DNA-DNA hybridization'd &2 218}
P. nigrescens 9336 Solst7] A& = = DNA ZRBSE F2Jstal, 5 &
=29 #7 WelM P. nigrescens &< wWlFEA ol59 ofF FFEoIA e EFel At
€ e AE AT, P. nigrescens °+F FwolA AFHAE 4 & AU

Hd A&l A Aol ARgstaA T
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1A= 2 g

B AT Agd 7 A Fo

B

FdTE Table 13 23 ©]E2 American
Type Culture Collection (University Boulevard, Manassas, VA, USA)elA +¢3+<]
. P. intermedia, P. gingivalis, P. nigrescens s+ 3% Tryptic soy broth, 0.5%
Yeast extract, 0.05% Cysteine HCI, 0.5 mg/ml hemin, 2 1g/ml vitamin K; &2 8%
H izl elA |, F. nucleatum? Schaedler broth (DIFCO Laboratories, Detroit, Mich)
vz 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), 05% 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 iAol A z}z+e] A+t
T2 Wikt k. o] Wl A. actinomycetemcomitanst 10% CO27F fA =+ wleF
71 A i &Fate, 1 oole]o] BE Mat FEL 8% No, 5% Hs, 10% CO20l &3 7t~
7} #3351+ 37C anaerobic chamber (Model Bactron I, Sheldon Manufacturing Inc.,

Cornelius, Or, USA)oIAl 2~74 F<F wjeFsle] ofgje] A yol o]&stuAl s},

2. M9 A& DNAY F&

Z+7ke] MlatE 100 mle] HAl wiA el A wjekstar, 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 B & @83 o3, DNAzol £ (Molecular
Research center, USA) 9 mlE HH3 92 o3 4&2 (10000 x g, 10&)stqd &
A4S 50 ml conical tubedl W2 TS 100% ol€rE 20 mlE #H7tstel A+t A&

20 m
DNAE HZAAZT T (0% &= I DNAE A1 Ys3tgc. 7125 DNAE



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

3. P. nigrescens 9336 A& DNA®| Hind III AI%dAe T35 7Y

AellA FZ3 P. nigrescens 93369 A= DNA 10 18E Hind I ATFELZE &3
3t 3 Hind I A$AELE  £23A17] 1 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
Aok, A 2 ZZS 3 mle ampicillin-LB brothel %3t 37CelA 16

AZE wj et ERtAMEE FEEAH.

I

. 2% AV E DNA 2

Bacterial cell (E. coli DH5®¢l transformationAlZl z+zte] AxFE ZHAvE
DNAE £ alkaline lysis¥?2.% AccuPrep™ Plasmid Extraction Kit (Bioneer
Corp., Korea)E ©o]&3dto] Ax3|ALe] AAIE FE38H. ol & Hefs] A ehd,
AatafeFed 1 mlE 3027 93 (12000 x g)star, do3 A+ FogdE 250 e
Resuspension bufferg 718l 2 @get & 250 | Lysis buffers 3 71sle] 3]
2 £33t th2 ) 350 19 Neutralization buffers H 715 SA] & A& Fof Lo 5
w7F A AT olAS 100®7F fAEY (12000 x g)sted A HS  binding
column tubeel 713, 1 &27F fA&EZ (12000 x gt th. AFHH S Wi,
binding column tubeel 80% AEH&S 700 4 ¥ ¥ 1&7F 1 7 94E= (12000
x g)3tgth. binding column tubeell Fol3l& o9 oer&S A|A3 7] Sl ozt
= Wy, gAl 30x7F 94 (12000 x g)3tAth. Binding columns A =&
eppendorf tubeZ &713, &97]e] 100 g9 Elution buffers Y1 1E7+ 719td g2
OAl 182 AR (12000 x g)dte] AFAE -70CelA BAste] tg Ao A

g3



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

ol
Lo
2

R

o

O ®2A 382 1 g8l DNAel HF #3907 16 @t H=S SFFE 23 55 =
oA 1027+ 7FEstol DNAS WA § Al dael 2o AT, o7]el 4 |
DIG-High Primes #713lo] 2 H1 2z 94388 F 37CelA 1242 vt u)

% ¥ 02M EDTAE Ho] wgE 4

)

AT

6. Reverse dot hybridization @ Southern blot hybridization™
Reverse dot& Al&at7] $18 20 nge] A& DNA AFa2dAL 95Tl 1087
22 e vlE gSof 5EZF WX % thS Nylon membrane (Boehringer Mannheim

o

Inc.)oll blottingdtar, 120C g EollX 30% 5 < bakingdtel DNAE membraneol
ALAFAIHT

Southern blot& Al&3l7] $8] 2+ Aol FE23 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 Eo#] 302 %< bakingst
o DNAE membraneol L7A]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

¥X¥ DNA Z=H7} membrane 49 32 DNA 7} hybridization & &otE
7] 9% detection #782 BMAFS] cheminluninescent detection kitE AF-&3tg o™, A

Z3|ALe] AR APt olE A9HIAH, membranes 100 ml®] Blocking
solution (buffer 2)ol ¥ 3027+ wjeFd ¥ 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}tk 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

|

o]

(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 nigrescens ATCC 33563

Prevotella intermedia AT CC 25611

Prevotella intermedia G8 9K-3

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




m. 9 +23

III- 1. P. nigrescens 9336 A& DNASQ Hind IIIASARE 7937 EF2Y
P. nigrescens 9336 A= DNAY Hind [II Ag-dHAe] F297 FrYe A of
2009 MY A+ H=go] etgroer I F IANE He 35709 HFeAM &

AU EE FE3FY olFE Hind Il AgdFaLrE 2339 08% agarose A Ao
>
[e}

A d71dFste] & A3 357 EFY HFgo]l Ax DNA Agasr a8 I
3tal A, olE P. nigrescens 9336 A&¥ DNAS R3S Ax3 ZFAv=E
S Z+7ZF pBL-Pn* (v 8l 43 A &5 v d)egtn o

7)
I ZFHAav|Z=o Ad¥ P nigrescens 9336 A% DNA+ Pn*#ta

III-2. Reverse Dot hybridization ® Southern blot analysisel &% P.
nigrescens 9336 5¢] DNA ZE2BE9] HA

P. nigrescens 9336 5°¢] DNA =Z=2HE ZAA37] 93 Reverse dot
hybridization®] Z3 Pn 10 ZZH & P. nigrescens 9336 A3 DNATH ®F$-31<
i, Pn 23 ¥ Pn 35 ZZHEL P. intermedia®tT vk WS HAT (Fig. 2).
Southern blot analysisg A133t7] 18 & Aol o] &R 7 M+t F9 Ax DNAS
Hind 11 AlgtE22 AUt 08% ol7tZ2 A ol 79 5s A3 dAzez
Aod S #EE + At (Fig. 3). Southern blot analysis 2 3elA+ Pn 10,
Pn 23 ¥ Pn 35 Z2HE EF P. nigrescens 933%°l Soldo2 Wgdte AS &

F APt (Fig. 4-6).



1 2 3 4

kbp

VI

Figure 1. Agarose gel electrophoresis of purified genomic DNA fragments of P.
nigrescens 9336 digested with Hind III restriction enzyme. Lane 1, 1 killobase pair
DNA ladder (Bioneer, Corp., Seoul, Korea): 2 to 4, Purified 1.9-kbp Pnl0, 4.5 kbp
Pn23, and 0.6-kbp Pn35 DNA fragment, respectively. kbp, Kkillobase pairs.



a b ¢ a b ¢ a b ¢
Pn9 ® (Pni7 &« & ®|ppy = ]
Pnl0 ® | Pn18 Pn35 L)
Pnll @ & @ (Pnl9 » ®
Pnl2 =» ® | Pn20 = -
Pnl3 ® Pn2l @ »
Pnl4 @ » g/|Pn22
Pnlb5 . | Pn23 ™
Pnl6 Pn24 4 >

Figure 2. Reverse dot hybridization with DIG-labeled genomic DNA fragments (a, P.
intermedia ATCC 25611: b, P. intermedia G89K-3; ¢, P. nigrescens 9336) to
DNA probes cloned from P. nigrescens 9336 (Pi9 to 35).
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e

44—

:
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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. Kkbp, killobase pairs.
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V.32 9 1

P. nigrescens £ % P. intermedia £olA 53 EZ o, ol 7A ofF
so] 9 g wma GRFER 27} dups ] gol o}z xFA

]_
Syle] FEsh Aol FHEo] A= gy I E R o]E P. nigrescens &2 A

FAE Haroale wloyl o]59] characterizationo] o] Foj Ao & Zolt}, 1 EA
g o}F FTole ERIF vlma ZEo e Foll SlojA] ofF kel I WMol A

o]7} 9lgel Mu¥ gt I8 ER P. nigrescens £& o}F olF FEAM ARF

7b HoldA PAT o]59] o}F FFEoJA] Bio] AHEH =TE sfLElE Ao

ofy

718 Alte] F-5o] ZRBE = WS WA M Aw DNAY Adasdd
< 92 us Z47te] DNA Z=2HY 3 W Southern blot hybridizatons 3l oF3}7]
Wl Zol B2 Atg =FEo] AREN olHd dilS Hestu # AFeA=
Kook £'”o] 718t reverse dot hybridization < o] &3te] £-5o] DNA Z2HEZ
A A3 T, Reverse dot hybridization® 2 71£9] Southern blot anaylsys2t= Wil =
AAstaA k= DNA ZEEE Nylon membraneo] blottinggt o, M« A&
DNAE ¥A3}] hybridization ¥ detectionE 3t ¥ olth. ¥ A9 reverse dot
hybridization €t Southern blot analysis®] Z¥ol4 Pnl0, Pn 23 ¥ Pn35 ZE2HEL
2 M+ I+ hybridization® 2] ¢31, P. nigrescens 9336 A3 DNASH 5ol
hybridizationg < < F Atk (Fig. 4~6). Pn 10 ZEHS] reverser dot
hybridization 2 #¢} Southern blot hybridization 2@+ X 3FF AT (Fig 40), Pn
23 % Pn35 ZEH| thet A= Zol7t AT (Fig. 5 & 6). @AEME o8 2
BE M7= g, o]lE ZERBEE WAPVIMNES ZASHA, o' {FHA1A
E #F3sla, )5S 4o FFol FEYET U o5 dVIMEE vm B4
oF & ZAo=E AlmHY,

AAN7A P. nigrescens 93360l e =] FE dF7F FHHo YA g, o

A

2 P. nigrescens T Ec°l ot A2 AuEo] Q7] wFo] £
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D A FAAANSHE A 2y g g2 A9E Ad.
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ABSTRACT

Study on isolation of Prevotella nigrescens 9336-specific

DNA probes using random cloning method

Soon-Won Gang, 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 probes and
polymerase chain reaction (PCR) primers for detection and identification of
Prevotella nigrescens (P. nigrescens) 9336. This study procedure includes (1)
whole-genomic DNA extraction of P. nigrescens 9336 (2) construction of the
genomic DNA library, (3) screening of strain-specific DNA probe by reverse Dot
Hybridization method, (4) confirmation of strain-specific DNA probe by Southern
blot analysis, (5) determination of nucleotide sequences of strain—specific DNA
probe. Thirty-five restriction fragments of P. nigrescens 9336 genomic DNA
digested with the Hind I were obtained. Reverse dot hybridization and Southern
blot analysis data showed that three of them, PnlO, Pn23, and Pn35, could be P.
nigrescens 9336-specific DNA probes. These data indicated that these DNA probes

could be useful in detection and identification of the P. nigrescens 9336.
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