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ABSTRACT

Development of Prevotella nigrescens

ATCC 335637 -specific PCR primers

Song, Soo Keun

Advisor : Prof. Kook, Joong-Ki, D.D.S., M.S.D., Ph.D.
Department of Dentistry,

Graduate School of Chosun University

A Pnl0 DNA probe was introduced as a Zrevotella nigrescens ATCC
33563'1‘—speciﬁc DNA probe. In that study, the specificity of the Pnl0 was tested
with only type or reference strains of 5 oral bacterial species. The purpose of this
study is to evaluate the specificity of the Pnl0 using the wild type strains of 2
nigrescens and is to develop the 2 nigrescerns ATCC 33563'1‘*speciﬁc PCR primers
based on the nucleotide sequence of the Pnl0. The specificity of the Pnl0 DNA
probe was determined by Southern blot analysis. The nucleotide sequence of Pnl0
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 the Pnl0 DNA probe as hybridized with the genomic DNAs from Z
nigrescens ATCC 33563" and KB6. The Pnl0 homologous region, KB6-Pnl10, of 2.
nigrescens KB6 was cloned by PCR and sequenced. The Pnl0 and KB6-Pn10 DNA
fragments were consisted of 1875 bp and 1873 bp, respectively. The percent
identity of the two was 98.8% and the divergence of them was 0.6%. The two
primer sets (Pnl0-F-AC/Pnl0-R-AC and Pnl0-F-A/Pnl0-R-A), designed base on
the nucleotide sequences of Pnl0 DNA probe, were specific to the 2 nzgrescerns
ATCC 33563". The two PCR primer sets could detect as little as 4 pg of genomic
DNA of 2 nigrescens ATCC 33563". These results indicate that the two PCR



primer sets have proven useful for the identification of /2 rnzgrescens ATCC

33563T, especially with regard to the maintenance of the strain.

_Vi_



Prevotella nigrescens= 1H57d @714 oz FAnjA|oA] FAF S A
sk, AT P intermedia=FE] NELE £ow Hy % 2t} (Shah and Gharbia,
1994). & Y8tz Alel| oS, L2 mgrescenst WA ALY (Kornman and
Loesche, 1980), A4 % 29 &3 (Baumgartner er &/, 1999), 77 <5 (Siqueira
et al, 2001)3} #Ho] Qrhil KW E T

P nigrescens= <9 immunoglobulin G& Ea# & 4 Y= proteaseES A 4=

g ow(Jansen ef @/, 1995), <=Fo AFzAd FQas Ao kA
transferrin-binding proteing #H|5}o] A& FFot= THo e AoZ HIHYT
(Duchesne er al, 1999). P intermedia= -8 2% (hemolytic activity)e] &= WHH,

P nigrescense 8@ o] Ao gvta B i(Okamoto ef @/, 1999) = QA=+ HZ
in vitrool A trypsin £+ proteinase K& A8 & A% £8&Ao] eElFo] RSl
tH(Silva et a/, 2004). =, X523 W Aiol|= trypsin-like proteaseE ®H|dl= T+
WA E(dl, £ gingivalis)©] 27 WZol, £ nigrescens® X TA 3] FdPo Fo]dh
Rolgt AZAHEC, w3 HE L migrescens?l LPS7F in vitrool A ItEAE A
(osteoclastogenesis) S ZZIAIA, XF23 2y Al Xz Fyo FoATd FHolgts H
I% YA (Chung ez @/, 2006). P nigrescens®] ol#]d ZZHol x5 o9& X
g, Aot ASd HIS "W A 9F 59 Ao wAn dgdHRACdAN A2
Aow A7rE.

=
=1 F(type strain)x= |9 i F(bacterial species)S WEd= FF2 1 FF

N
i

o

nigrescens’t = 8.3 9@

A AR dAEoe 1 540 & W 3 dFE YvrlstH, 759 ol mpA 9
o S1HFA 'T'E BN & dFEH FEHIY ZFEETY 2 540 v =g #F
e 1 REHFd 22 For EFIH 0T ofFE wF-AdE I ALES AT
st WolE AFdA #F REvTFE FHALE o]fsta vt aYE=E A
A ZETFEY uE BE H AE A3 FAVEo] Yo oW AR
AFFdo] Bty FdaA AqPH F 3

A 229 ZF2 YA} Southern blot =AWl 23 2 migrescens ATCC 33563"
TFo] tg o] DNA Z2H 7= Pnl0 DNA Z2 87 B ¥t (Gang e/

al, 2002). o159 AF(Gang er al, 2002)9\ M= 2 nigrescens ATCC 33563" 2 2



nigrescens &3 FRATH 0T NG ANS P intermedia FFTF(ATCC 256117)
gL T e aE =4 A
7o FFETFUHS Ao E Southern blot ¥A4S A, 1
HEOE THELAATSPCR) Hel A&, Agd 5 AAAdo] Holur]
B7} 2 nigrescens ATCC 33563' el ol 5 HolAo] T
Pnl0 DNA Z2Heo] g7 dS ulg oz 2 sgrescens ATCC 33563"
PCR =Zeftolm Jjte] 7b5d ot 2Bz 2 A= =l 7 el &g
SAY P nigrescens WTES A O Z Pnl0 DNA Z 2B 2 nigrescens ATCC
33563" 0l ek #FF-5o]4 o5 Southern blot ¥AW oz Frieli, Pnl0 ZEH
o] ARV NAL v O R 2 pigrescens ATCC 33563" 5 -E50] PCR Zgo|HZ

Zpshaap A E
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1 A R AFud =

= ATl M ol 8d #FFEL Table 1ol A ols ¥55 & AFdF H
FudFE5L American Type Culture Collection(ATCC, Manassas, VA, USA)eol| A
Tdete] AbgEslth g A e sAE dFES Fxd A28k A WA
R

2ol A Z2fste] 165 rDNA @7l dZ2Agn el o& T o= 449 A

!
Mo

BoATFo AVEEH Prevotella nigrescens, Prevotella intermedia, Porphyvromonas
gingivalis, Porphyromonas endodontalls, Aggregatibacter aclinomycelemcomnitans 2
Tannerella forsyvtua TF &3l TFE-LS TSBltrypticase soy broth, DIFCO
Laboratories, Detroit, MI, USA)o] 05% yeast extract(DIFCO Laboratories), 0.05%
cysteine HCI-H>O(Sigma, St. Louis, MO, USA), 0.5 mg/ml hemin(Sigma) % 2 ug/ml
vitamin K;(Sigma)e] ZH7I® wiA oA A WSS SATh £ Fusobacterium
nucleatuns- Schaedler broth(DIFCO Laboratories) Bl 2] & AF-§-3ko] wj oFs} St

A actinomycetemcomitans 4% 10% CO7F FA & wlE7]olA] a] kst o,
2 olfle] EE #FEE 8% Ny 5% Hy 10% CO.9l &§7F~7F 355+ 37C
anaerobic chamber(Model Bactron I, Sheldon Manufacturing Inc., Cornelius, OR,

USA)el A 2~7L &< wigFato] v Aol ol &sk it

2. M genomic DNAS &

A2l A% DNAE G-spin' " Genomic DNA Extraction Kit(NtRON Co., Seoul,
Korea)E ol &3to] Alx3F|ALe] A Aol wel Al A5 DNAE FEaAd. 5, Al
i) 15 mlE 10,000 x g9 HAHE ol gdte] Ads F&EId v5 50w
Pre-incubation solution® 3 02 lysozyme solutiong ¥ i # E¢3 o}
1A1ZF Sob vkl det. of 71 250 we] G-buffer solutione ¥ & T3 o
5Col A 1587 w3 A7]a, 250 w9 Binding solutions % i
vortexing 3t 9 th. o1& & cell lysates® G-spin' " column®] 23 13,000 rpmol A 1%
7 9AEgs AT Columnol 500 w2 washing buffer AS ¥ il thA] 187 AAE
g3tk o 7)o 500 w2 washing buffer BE Y1 tA 187 fAEHs



G-spin™ columng A Z¢ eppendorf tubeol ¥ il 100 w09 elution buffer® 21 1

A Aol WA s 13,000 rpmell A 17F A4l 22 ek 3l

Table 1. Bacterial strains used in this study

Species or subspecies

Prevotella nigrescens ATCC 33563"

£ nigrescens ChDC KB5

£ nigrescens ChDC KB6

£ nigrescerns ChDC KB50

P nigrescens ChDC B270

Prevotella intermedia ATCC 25611"

wntermedia ATCC 49046

ntermedia ChDC KB2

wntermedia ChDC KB3

wntermedia ChDC KB14

ntermedia ChDC KB18

ntermedia ChDC KB19

ntermedia ChDC KB29

. intermedia ChDC KB53

LPorpiyvromonas gingrvalts ATCC 33277"

£ gmgrvalis ATCC 49417

P gingrvalis ATCC 53978

Porphvromonas endodontalis ATCC 35406"
Tannerella forsythia ATCC 43037"
Agoregatibacter actinomycetemcomitans ATCC 33384"
Fusobacterium nucleatum subsp. nucleaturn ATCC 25586"
£ nucleatum subsp. polvimorpfin ATCC 10953"

ANTIAVIR IR VIR I VA VIR

ATCC, American Type Culture Collection; ChDC, Department of Oral Biochemistry,

College of Dentistry, Chosun University; T, Type strain.

Ul &+ DHbadl d4¥ ARFT Zgav=i AowPrep’ Plasmid Extraction
Kit(Bioneer Corp., Daejeon, Korea)E ©o]&3lo] A Z3ALY A AR FZ=35}% 0}
= Al 1 mlE 30x7 AAEF 12,000 x o5a, AR Al @olzlE 250

W2 Resuspension bufferE 7}sto] 2 dAEge 3 250 ul Lysis bufferE 3 713}



HH3s 2 T3 S, 350 w09 Neutralization bufferE FH7F3 FA] 2 42 3o
g o 583 WA E Y. o] AS 1083 YA EZ 12,000 x »3dte] A NS binding

column tubeol] 7], 1#7F YA (12,000 x gstAch. o3 AHL v 2 12, binding
column tube®] 80% ANEELS 700 b ¥ F 13 AAEZ12,000 x g3}
binding column tube®] Holol& oJE eSS AAS7] I AFJAS HI
hAl 30%3F AR (12,000 x g 3FATF. Binding columns Al 2%  eppendorf
tube® &713, ©7]e] 100 w® Elution buffer® ¥ i 183 7|thad g, oA
A AAEE 02,000 x gkl oS -T0CANA HHEAste] FAAVIAE AA o
Ab-8-8F AHt

e

4. DNA =282 AHA 2 %A

DNA Z2v9 A QIAEX II"(QIAGEN Inc., Valencia, CA, USA)E o] &3}
A3 AL A Aol wEl AASAT. 5, 1.5% ofrtz2 A oA A7]dEd &
DNA d#Ho] 9= FES 73 A AAse] 15 ml eppendrof tubel W il, Buffer
QX1S o7tz 2~ A 250 mgd 600 WeE ¥ F QIAEX O E 30x%+ 3Ae o3 20
wWE Fa, 50Co A 10 9 FTHE AS 4HE] <
(13,000x 23te] A N Wi, buffer QX1 500 w2 FAAAHS AHE g 30%
FoF YA R (13,000x 23t Buffer PE 500 w2 23 A #3le] 30% &9 A=
2 (13,000x 2% F 10~156% AE= 4FA4E 1Ax2A7 o5, 10 mM Tris-Cl(pH
85) 20 ul= elutionsto] Aol AF-g3} Y.

DNA = 2¥H = DIG-High Prime(Roche Diagnostics, Mannheim, Germany)< ©°]-%
st EA AT EARAE L 1 pgel DNAC HF HI7F 16 w7t U5 FHTE
Y we EoA 1027 7FEste] DNAS W7 & Aue] dgod Yol A3
o] 710 4 p¢ DIG-High Primes #7Fsto] & 43 47k AAEEd §F, 37CoA 124]

2 olrsh gk Wi F 02 M EDTAE ol #8& A A7t

5. Southern blot hybridization 2 chemiluminescent detection

Southern blot2 A &3t7] Y& Z Aldold FE3 5 pge genomic DNAZS
Hindll(Bioneer) ¥+ APsA(Bioneer) A &A=z A3 thS 0.8% Agarose gelo] A
714 &3t Vacuum Blotter(Model 785, Bio—-Rad Laboratories, Hercules, CA, USA)E



o] &3te] FAo] vacuum transferd &2 Nylon membrane(Roche Diagnostics)ell
transferstal, 120C I F L2 A 30% &< bakingslod DNAE membraned] 73 A|
Atk

Hybridization= &44 WHo=z Al Y3t =, membranes hybridization £ 9
(5x SSC, 50% formamide, 0.1% sodium-lauroylsarcosine, 0.02% SDS, 2% Blocking
Reagent) 0.2 2A] 7t &9t prehybridization?] 71 t}2, °o] & ¥ g1 A 2% hybridization
g oo DIG-High Prime(Roche Diagnostics)2 ©]-&3}o] labelingAlzl 2z} Al A A
A E T+ DNA Z2HE H7E3to] 124 7F hybridizationA] Z tF. Membrane= 4! -2 9]
A 5EZF 2x wash £ 9(2x SSC, 0.1% SDS)°o. & 23] A &Hd 1 thAl 05x wash &
(0.5x SSC, 0.1% SDS)2. 2 68ColA 15&3F 29 A &3}

¥ A% DNA X =ZB7} membrane 49 ¥ 2% DNA 7}= 3 hybridizationd & &olH
71 93 detection AL Roche DiagnosticsAt®] Chemiluminescent Detection KitZ
Abgatglom, A x3ALY AAQE A&t =, membranes 100 m¢ Blocking
solution(buffer 2)° ¥ 1 30&7F ¥ s & buffer 29 anti-DIG-AP conjugateE 75
mU/ml(1:10000) # 7}ato] 31213k 20 ml antibody solution®] membraneg % i 30& %t
HES A A A 158 7F 100 Y washing buffer2 23] A2 3¢9 tl. Membrane2 20 ml 9
Detection buffer(buffer 3)ollA 2~5%7F A=A skt DNAZ o] H=7HA &
membraneS polyethylene filmAFol 3 o 1 m¢] 712 (CSPD®) $<& 243
A Wbt = sheet® Yo] 7] @ o] membrane’doll ¥ HZA £ YA Fh 5EZ
Ao wkE & dgko] AS A AL filme 7FAAEE B35}, luminescent
reaction®] Yoy =E 37C w7l 1587 WA F A2 A X-ray

film(Lumi-film chemiluminescent®™, Roche Diagnostics)oll 1~3 A]7F =2 A7 o}

6. P. nigrescens ChDC KB6 @3 A% DNAJXA Pnl03# 454 S Hole R 9
9 PCRE o843 224

P nigrescens ChDC KB6 tFolA] Pnl0¥ A% Aol 3= DNA H$E PCRHE L
2 Z2Z3o] FEYS YUY, PCRE 2 nigrescens ChDC KB6 759 A% DNAZ F
gdoz PCR xZ#o]lm = KB6-Pnl0-F(5'-AAG CTT GGT GGT TAC GTA TGG
AC-3")3¥ KB6-Pnl0-R(5'-AAG CTT TTT CAA TCA TAT TCT TAC C-3)o=
ol AccuPower™ Premix(Bioneer Corp., Daejeon, Korea)®t PTC-200(M]J



Research Inc., Watertown, MA, USA) PCR machines ©o]&3}o A]3l3stdct. o
PCRe Z4AL& 33 o] AdsATt. 20 e PCR £&g& o] FHE=E 20 pmoles
A o] forward % reverse primers®t 100 pgel A3 DNAE YL 94CoA 283 27]
WAL AAG o2 94Tl A 183 HA, 55T A 183 annealing, 72Col A 1&3F
extensiondtE #AL 303 WHEE ZFEZg thS wpAutoz 72CoA 1023

extensiondt AT, HF WIES 2 WA 15% agarose geldl A A7 FF L& A A 5o

oA FE3% PCR A2 (KB6-Pnl0)2 pGEM-T easy vector(Promega Corp.,
Madison, WI, USA)°ell A Z3]ALS] A Ale] we} A3 S22ttt olw 49 Fdxt

bl B4 Fers 3 MM Auste] FehanEE FEoe 22y 4TVE 2

Akt

7. Pnl0 2@ KB6-Pnl0 DNA fragments® 4G 7|4E AA

A7 d AAL BioneerA(Daejeon, Korea)oll & dto] ZAA G om oluf A}
|5 = Zetolw = Table 20 AElatdth ANFA7IME A4 HolEH = SeqMan Z =
18 (Version 5.00; DNASTAR, Inc., Madison, WL, USA)S o] &3l X3t 3
AAavIME AR F dU7IAEY e AL vm mdHrRAdA Aweks

BLAST Z 2138 o] £35}%



Table 2. Sequencing primers for determination of nucleotide sequences of Pnl0

and KB6-Pnl10

Primer names Oligonucleotide sequences (5’ — 3’)
ChDC-GEM-F TTC CCA GTC ACG ACG TTG TAA AA
ChDC-GEM-R GTG TGG AAT TGT GAG CGG ATA AC
Pn10-F6 TTC CCA TCG CTC CCT ATT TTA T
Pnl10-R11 AAG CTT GGT GGT TAC GTA TG
Pn10-F10 AGC TTT TTC AAT CAT ATT CT
Pn10-R10 AAG CCT ATC TCT ATT ATT AT

8. P. nigrescens ATCC 33563" #3F 5o PCR Zatolv] A 2 A%

Pnl0 DNA Z 2 H o] AR 7| EAS ufe o2 PrimerSelect = 213 (DNASTAR
Inc)& ©o]&ste] PCR ZetolE AAGSth o] wf A7A® Zoho]w % BioneerAt
(Daejeon, Korea)oll ¢ & d}o] A =3} th.

9. Gradient PCR

7. nigrescens ATCC 33563' & w5 5eoldow HEer] 18 44 2 Azdw =
glolm #BE9 HZA 9 A (annealing) %= T3517] 93t gradient PCRS 4] 8 3}
ATt ol F=le]l X2Ast AHA T LA F FAHE 2 migrescens ChDC KB6
g gxaoR A 859

PCRE  AccuPower™ PCR PreMix(Bioneer Corp., Daejeon, Korea)9 Peltier
thermal cycler(Model PTC-200 DNA engineTM, M]J Research Inc., Watertown, MA,
USA)E ol &3te] ANAaAT. AccuPower” PCR PreMixolE 5 nmole® o] 471X
deoxynucleoside triphosphate, 0.8 mole®] KCIl, 0.2 mole9] Tris-HCI(pH 9.0), 0.03
mole®] MgClo 28] 1, 1 unit® Zz¢ DNA polymerase’} o]t} ol 7]o] #+F X35
DNAS} 20 pmolesq] Z& ol %2 ¥ PCRS A sttt o] W PCR 232 ¢}

oo d



I dT 27 WAL 94Tl A SR A @Eslar, WMA94TC, 3%), A8(49.2T, 5l
4C, 53.9C, 55T, 56.2C, 5757, 59.2C, 61.4C, 63.9C % 66.1C, 30%) ¥ F3(727C,
302)°) A AL 328 MR, F4H FEH(T2C, 302)S 1087 A Baach
PCRo] #4Y 3 20 wo W3E F 2 wZS 15% agarose gel¥} Tris—acetate
buffer(0.04 M Tris—acetate, 0.001 M EDTA, [pHS8.0DZ o]&3lA 100 Vol A 30&zF
719 F3 At THZF 2 ethidium bromideZ @43t UV transilluminator® 2] A

A 272 Fsar.

10. 5ol 3 W%

ool M AAY Zetolv] BEC 2 migrescens ATCC 33563 #F Eo]4S Lopr
7] ek, 16% E& ofFo ug i T 2 FadF, 9 779 2 mtermedia
Aed o7 L5 dFY 2 omgrescens Y37l T Aw DNA 4 pgs FHOE
stol PCRe Aldatint. =3 Z247Ho] PCR 49 W3k (sensitivity) & Z4 k7] 916t
o] A% DNA 4 ngol Al 4 fg7b=] 10814 82 3to] PCR 3 o= A}§-3F At

PCRE %o A@dxx3 FdatA Aldatadh. vbek, A(60C, 55T, == 53T, 30

Z) =A% 2y A gl



m |+ 23

1. Pn10 DNA Z 2B W g Southern blot ¥*

Pnl0 DNA =Z2H 9 2 plorescensd ™I F-EolAHE& AZF3E7] st 2
nigrescens® RowT, FudF L = BE FAE JdATTFY 2
nigrescenst AR 07 IV IV P intermediad TF T, FadF L o
olo A E7 TAHE dATFEY AH DNAE Ao =2 Southern blot hybridization
S Algatgtt. 1 A3 Pnl0 DNA Z2HE 2 mjgrescens ATCC 33563" #13% DNA
Wt ol 2 mgrescens ChDC KB6 A+ DNA9E WHS$-&¢ich(Fig. 1). o] o
Pnl0 DNA Z2H 9} uhg3 F F3F(ATCC 33563 % ChDC KB6)e] AFELd7 2
ol = Hindlll: AE3t9S Wl 27 oF 1.9 kb2 Fdd A7]E R YH(Fig. 1A). PsdA
AFELrE AT FF F oF ZFoA % 60 kbp 719 WMETL BAAE, 2
nigrescens ATCC 3356376l A= ©F 12 kbp Z7]9} olnt} AW & MeER ey
(Fig. 1B). =3+ 2 nigrescens ChDC KB6 759 A% DNAXE PsAd ATEALAE Al
o A% °F 14 kbp 2719 WH=7F YEFRTH(Fig. 1B).

o
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(A) s 1 2 3 4 5 6 7 8 9 1011 12 13 14
Kbp

10.2

4.0
3.0

2.0
16

1.0

(B) s 1 2 3 4 5 6 7 8 9 1011 12 13 14
Kbp

10.2

40
3.0

20
16

1.0

Fig. 1. Southern blot analysis to confirm the specificity of the Pnl0 DNA probe.
The AumdIll or digested bacterial genomic DNAs were electrophoresed and
transferred to a nylon membrane;, hybridized with a DIG labeled Pi30 DNA
fragment. Aidlll (A)- or PsA (B)-digested genomic DNAs (lanes 1-14) were
from: Lane S, 1 kbp DNA marker 1) 2 ntermedia ATCC 256117, 2) 2 intermedia
ATCC 49046, 3) 2 nigrescens ATCC 33563", 4) 2 intermedia ChDC KB2, 5) 2
mtermedia ChDC KB3, 6) 2 intermedia ChDC KBl4 7) 2 mntermedia ChDC
KBI18, 8) 2 intermedia ChDC KB19, 9) 2 mtermedia ChDC KB29, 10) 2.
mtermedia ChDC KB53, 11) 2 nigrescens ChDC KBb5, 12) 2 rnigrescens ChDC
KB6, 13) 2 nigrescens ChDC KBS0, 14) 2 nigrescens ChDC B270.

_11_



2. Pnl0 DNA =238 9 KB6-Pnl0 DNA fragment® 34 d71xAd A4 9 %4

4 A2A

Pn10 DNA Z 23 EZ o] &3 Southern blot analysis 23, ChDC KB6 A& DNAo|
%= Pnl0 DNA Z 2B} sio] mjg w2 FEo IS Zojghs ddo= Pnl0 =
B AAHFVINES AAsR o 5% 30 AV E S vE o ® PCR
2ol E AA 2 Asdeh A#F PCR Zelo|ME o] 43te] PCRS Al #agon,
ChDC KB6 #F A5 DNAZFH Pnl0 FAFF-$1(KB6-Pnl0)E TF % F=243t9
AN E S AA3 AT

Pnl0 DNA X =229 KB6-Pnl0 DNA fragmente] A7 d A3 22+ 1875
bpe} 1873 bpzE TAEHO AAF(Fig. 2). Pnl0 DNA =X =2 =29l KB6-Pnl0 DNA
fragment®] 271 9E& Megalign Z =2 T1TH(DNASTAR Inc., Madison, WI, USA)
o7 AEAS AT A percent identity: 98.8% % 0.1, divergencex 0.6% % Th.
Pnl0 DNA Z &8¢ NI LESE 7|Foz 39 1351 A 3)aked 7] A o o]
deletion® o] 91 %l tH(Fig. 2).

Pnl0 DNA =ZzBHo] g7 dS v wydRddels Aes= Blastn %

Blastx 22802 454 A4 & 23, ob4 1 7150 walAA ¢ guae
o
=

K

BN

2 hu

a9 9
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1 AAGCTTGGTG GTTACGTATG GACCGAAAAT CGGAACAGAC ACCCCCCATT TTAATAAAGA PnlO
1 AAGCTTGGTG GTTACGTATG GACCGAAAAT CGGAACAG-C CCCCCCCATT TTAATAAAGA KB6-Pnl0

61
61

121
121

181
181

241
241

301
301

361
361

421
421

481
481

541
541

601
601

(

TGTTCTTTTT
TGTTCTTTTT

ACAGATGAAG
ACAGATGAAG

TCAGATTGAA
TCAGATTGAA

CCATGTTTCG
CCATGTTTCT

GAATGATAAA
GAATGATAAA

GCTTGAAGAA

GCTTGAAGAA

GCCTGTCCTA
GCCTGTCCTA

TGGAAACACA
TGGAAACACA

TTGCCATAGT
TTGCCATAGT

GACGGCACAC
GACGGCACAC

A)
(B)
(C)
(D)

Pn10-F-AC:

Pn10-F-A:

Pnl10-F-ACm:
Pnl10-F-Am:

AATACTATCT
AATACTATCT

AACTCTGTTA
AACTCTGTTA

GATATTTGCA
GATATTTGCA

CTATTTGCGC
CTATTTGCGC

TATCCAATAA
TATCCAATAA

GATTCACAAA
GATTCACAAA

GTGATTGCAT
GTGATTGCAT

GTAAGTCTAT
GTAAGTCTAT

CAGTTAAAAC
CAGTTAAAAC

TCGAAGGCTG
TCGAAGGCTG

CGAAAAT CGGAACAGAC AC
CGAAAAT CGGAACAGAC A
CGAAAAT CGGAACAGAA AC
CGAAAAT CGGAACAGAA A

TTCCTGAGAG
TTCCTGAGAG

TGAAAGATGG
TGAAAGATGG

CAAATAAGGT
CAAATAAGGT

TTGGACCTCA
TTGGACCTCA

CGGTCTTTCA
CGGTCTTTCA

ATGACATTCA
ATGACATTCA

TAAGTACAAA
TAAGTACAAA

GGTCTATCAC
GGTCTATCAC

AATTTAATCG
AATTTAATCG

ATTGCTTAAA
ATTGCTTGAA

ATATCCAGCA
ATATCCAGCA

TGAGACTTTT
TGAGACTTTT

ATTAGGTCCA
ATTAGGTCCA

ACCCTTGCTT
ACCCTTGCTT

AAAACACCGC
AAAACACCGC

GCTAATTGAG
GCTAATTGAG

AGCTATCTTG

N
N
.
.
GATTTGTCAC
GATTTGTCAC

TTCTGGGAAG
TTCTGGGAAG

TTGGAGCGAG
TTGGAGCGAG

GTGAAGTTGG
GTGAAGTTGG

ATTCCTGATA
ATTCCTGATA

GTTGGTGTTG

CTATTGAAAT
CTATTGAAAT

TAGAATTACG
TGGAATTACG

GTGAATTATC
GTGAATTATC

GTACAATGIT
GTACAATGTT

GTTGGTGTTG

< Pnl0-R-AC

CCTCATGATA
CCTCATAATA

GAGCGAATCG

AGCTATCTTG

GAGCGAATTG

< Pnl0-R-A

TTGCAGTGAA
TTGCAGTGAA

AGTGGCCAGA
AGTGGCCAGA

AATATTCATG
AATATTCATG

CCTGGAAATG
CCTGGAAATG

ATGGCAATGG
ATGGCAATGG

GCAGTTCCTG
GCAGTTCCTG

AAACAAAAGA
AAACAAAAGA

CTGATAGATT
CTGATAGATT

ATATGATGCG
ATATGATGCG

ATGCCATTAA
ATGCCATTAA

CTTCTTGTGC
CTTCTTGTGC

Pnl0
KB6-Pnl10

Pnl0
KB6-Pn10

Pnl0
KB6-Pnl10

Pnl0
KB6-Pnl10

Pnl0
KB6-Pn10

Pnl0
KB6-Pn10

Pnl0
KB6-Pnl10

Pnl0
KB6-Pnl10

Pnl0
KB6-Pn10

Pnl0
ChDC KB6

_13_
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661
661

721
721

781
781

341
841

901
901

961
961

1021
1021

1081
1081

1141
1141

1201
1201

1261
1261

GGTAGAACTT
GGTAGAACTT

TTGGGGTGAT
TTGGGGTGAT

AATTTTTAGT
AATTTTTAGT

ATTAGACATC
ATTAGACATC

GTTCTTGCAG
GTTCTTGCAG

TCTAAGGTTG
TCTAAGGTTG

AGTATACCGA
AGTATACCGA

GGGGTCTAGA
GGGGTCTAGA

ACGTTGTTGG
ACGTTGTTGG

GGATATTCTT
GGATATTCTT

GGAGAACTTT
GGAGAACTTT

GGTCGTATTA
GGTCGTATTA

AAAAATAAAG
AAAAATGAAG

AAAGAACAAA
AAAGAACAAA

ACGCAAACAC
ACGCAAACAC

AACGATCCTG
AACGATCCTG

GGTACAATTA
GGTACAATTA

CTCTCGGAGA
CTCTCGGAGA

CTTAAGGGAA
CTTAAGGGAA

ACGCTGTTAT
ACGCTGTTAT

CCTTCGGTGG
CCTTCGGTGA

TCGGATCAAA
TCGGATCAAA

GAATGCCAAA
GAATGCCGAA

ATATAGAAAC
ATATAGAAAC

AAGAAGAATT
AAGAAGAATT

AGTATGATAA
AGTATGATAA

TTTTTGAGCC
TTTTTGAGCC

TCCAACCTAT
TCCAACCTAT

AGAATCCGAT
AGAATCCGAT

GCGATCGCTA
GCGATCGCTA

ACAGAGACAA
ACAGAGACAA

CTGATAGCAA
CTGATAGCAA

CCGTGGATCA
CCGTGGATCA

AGCTGATTTA
AGCTGATTTA

GATAACAATA
GATAACAATA

CAAGGATATT
CAAGGATATT

CCTGACGAGG

CCTTGGATGC
CCTTGGATGC

AAATAGGGAG
AAATAGGGAG

CTTGAAACAT
CTTGAAACAT

AGTTATAAGG

TGTATGACTA
TGTATGACTA

CGATGGGAAG
CGATGGGAAG

TAGGCGAGTC
TAGGCGAGTC

CCGTGGGTGA

CCTGACGAGG

AGTTATAAGG

CCGTGGGTGA

<«

CTATAAGCCG
CTATAAGCCG

TAATCCTAAT
TAATCCTAAT

GTGGACACAG
GTGGACACAG

TGCTCCAATG
TGCTCCAATG

TTCTGACAAC
TTCTGACAAC

ATATGTAGAA
ATATGTAGAA

GATTTCCATT
GATTTCCATT

Pnl10-Rm

ATAGTATCAC
ATAGTATCAC

GATGATTTGG
GATGATTTGG

AAAGATATTA
AAAGATATTA

GTTAACAAGA
GTTAACAAGA

CCTAAAGAGA
CCTAAAGAGA

AGAATGACAC
AGAATGACAC

AGAATCACAG
AGAATCACAG

CCCAAGGATC
CCCAAGGATC

ACGTGGACTT
ACGCGGACTT

AAGACAAGGT
AAGACAAGGT

AAGAGGGCAG
AAGAGGGCAG

AATATCATAT
AATATCATAT

GTTTGTTCTC
GTTTGTTCTC

ACAAGGAGGC
ACAAGGAGGC

Pnl0
KB6-Pn10

Pnl0
KB6-Pnl10

Pnl0
KB6-Pn10

Pnl0
KB6-Pn10

Pnl0
KB6-Pnl10

Pnl0
KB6-Pnl10

Pnl0
KB6-Pn10

Pnl0
KB6-Pnl10

Pnl0
KB6-Pnl10

Pnl0
KB6-Pn10

Pnl0
KB6-Pnl10

_14_

(Continued on next page)




1321
1321

1381
1381

1441
1441

1501
1501

1561
1561

1621
1621

1681
1681

1741
1741

1801
1801

1861
1861

GAAAGACTAT
GAAAGACTAT

ATGCATTGTG
ATGCATTGTG

CTATTGTGCC
CTATTGTGCC

TACTGAAACG
TACTGAAACG

TTATTATTAC
TTATTATTAC

TGCTTAATGT
TGCTTAATGT

TGGTGTCGAA
TGGTGTCGAA

AAAGACGCAA
AAAGACGCAA

TTGATGGAGC
TTGATGGAGC

TGATTGAAAA
TGATTGAAAA

GCAACATCTA
GCAACATCTA

GTTTGCCCAC
GTTTGCCCAC

TGTTGAGAAA
TGTTGAGAAA

TCATAGGGAT
TCATAGGGAT

TACCTTGGCG
TACCTTGGCG

AGTAGATAAT
AGTAGATAAT

TCCGGTAAAC
TCCGGTAAAC

GAATTTCTAT
GAATTTCTAT

AAACAGAATC
AAACAGAATC

AGCTT
AGCTT

CGTATAAAGA
CGTATAAAGA

AGATGCAAAG
AGATGCAAAG

TACAACAAGA
TACAACAAGA

ATGATGTTCT
ATGATGTTCT

GCTCGTGCCT
GCTCGTGCCT

CTTGAAAAAA
CTTGAAAAAA

CCTGAAGAAA
CCTGAAGAAA

AAATGGCTCG
AAATGGCTCG

CAGATACAGA
CAGATACAGA

AGGATTGGCT
-GGATTGGCT

CAGATGAAAC
CAGATGAAAC

AAAAGACTGT
AAAAGACTGT

ATAACGATAC
ATAACGATAC

ATAATGGTGA
ATAATGGTGA

GCATTACCAA
GCATTACCAA

ACTTTGCTGA
ACTTTGCTGA

CTACCGTGAA
CTGCCGTGAA

TTATTATGGG
TTATTATGGG

AAAAAGCAAC
AAAAAGCAAC

AGTAAAACTT
AGTAAAACTT

GTTGCAGCGC
GTTGCAGCGC

TGAAGATAAG
TGAAGATAAG

ACAAAACTTG
ACAAAACTTG

GAATGAGATA
GAATGAGATA

TAAATGGCCA
TAAATGGCCA

GAAAGATATG
GAAAGATATG

GCGTGTATTT
GCGTGTATTT

CCTGATGGAT
CCTGATGGAT

AGGGCAGAGG
AGGGCAGAGG

ATAGTACAGA
ATAGTACAGA

CCTATCTCTA
CCTATCTCTA

CTTGAGGGTT
CTTGAGGGTT

GGCGAGGATG
GGCGAGGATG

ACACACCCCA
ACACACCCCA

CATGAGATCC
CATGAAATCC

GGTAAGAATA
GGTAAGAATA

Pnl0
KB6-Pn10

Pnl0
KB6-Pn10

Pnl0
KB6-Pnl10

Pnl0
KB6-Pn10

Pnl0
KB6-Pn10

Pnl0
KB6-Pnl10

Pnl0
KB6-Pn10

Pnl0
KB6-Pn10

Pnl0
KB6-Pnl10

Pnl0
KB6-Pnl10

Fig. 2. Nucleotide sequence of Pnl0 and KB6-Pnl0. The template sequences for the
PCR primers were underlined and the PCR primer name was written below the

underlines. —, forward primer; <, reverse primer
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Table 3. The results of homologous search (BLASTX) of Pn10 DNA probe

Protein name Accession No. . .
. . o Identities Positives  Gaps
[species of protein origin] of GenBank
hypothetical protein 7P 00799659 71/156 90/156 12/156
[Alkealiphilus metalliredigenes QYMF] - (45%) (57%) (7%)
hypothetical protein YP 962499 95/242 131/242  5/242
[Shewanella sp. W3-18-1] (39%) (54%) (2%)
hypothetical protein YP_ 737842 95/242 130/242 5/242
[Shewanella sp. MR-7] (39%) (53%) (2%)

conserved hypothetical protein

[HC}'(a(/ifgc;’zkz’ams Desulfococcus oleovorans 7ZP_01674525 ?gg%/f;l 1(357;;5)4 2({)%/?4)1

3. PCR Z&to]lw AA 9@ PCR Zgolv] %o HHdd A2F2: 2A

Pnl0 DNA Z2BHeo a2d74dS 7]|F02 KB6-Pnl0 A7 A gL 3904
AT G7IAge] A EdRolZE Ho] QA WA AVIAEE AV C=2 A% =4
o7k sojgddrt. A ol d EAS o] &aA 2 mgrescens ATCC 33563
F Eo] PCR Z&olHE AA Y (Table 49 Fig. 2).

(A A Zekelw #(Pnl0-F-AC/ Pnl0-R-AC)< o] 43 PCR 237 ATCC 33563"
7T+ A% DNAE FYPo=E & A% 2257t 639CoAA 714 PCR ¥ =0 A
AE 93, ChDC KB6 @59 A$olE 575CoA7HA FZ 5o A4 AHFig. 3).
(B), (C) 2 (D) MA PCR Z#olw Aol 747 63.9T, 59.2C 2 57.5C ol A 74X
PCR X% &o] AAHJAR, & Aol AEF AF2=ol+= ChDC KB6 #+F
FEH9 PCR $ZE2 AAEA &UdthFig. 3). o]d2 Ax=E 4714 PCR Z&glolH

3
AEo HAAATRLEE AAsY 1, 71 A= Table 49 2t}
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(A)

(B)

©

&)

Fig.

was

05

03—

T e - - -

03— ChDC KB6
B e ————— [
03—

05—

04— ChDC KB6
0.3~

09—

0.9—>

3. Gradient PCR. In order to determine the optimal annealing temperature, PCR

performed with primers (A4) Pnl0-F-Ac/Pnl0-R-Ac, (B) Pnl0-F-A/Pnl0-R-A,

(C) Pn10-F-ACm/Pnl10-Rm primers, and (D) Pnl0-F-Am/Pnl0-Rm and the genomic
DNA of Prevotella nigrescerns ATCC 33563" at the annealing temperature of 1, 49.

2C;

2, 5147T; 3, 5397C; 4, 55TC; 5, 56.2C; 6, 57.5C; 7, 59.2C; 8, 61.47C; 9, 63.9TC;

and 10, 66.1C. S, size marker (100 bp ladder).

_17_



Table 4. PCR primers for the development of 2 rnigrescerns ATCC 335631‘*speciﬁc

PCR primer

Primer names (position)

Oligonucleotide sequences (5" — 3')

Annealing Amplicon

temp. (C) size (bp)

(A) Pnl0-F-AC (24-42 nts)
Pn10-R-AC (370-349 nts)

B) Pnl0-F-A (24-42 nts)
Pnl10-R-A (470-453 nts)

©) Pnl0-F-Am (24-42 nts)
Pnl10-Rm (893-874 nts)

D) Pnl0-F-ACm (24-43 nts)
Pnl0-Rm (893-874 nts)

CGAAAATCGGAACAGACAC

TTCTTCAAGCCAACACCAACTA

CGAAAATCGGAACAGACA
CGATTCGCTCCAAGATA

CGAAAATCGGAACAGAAA
CGGCCTTATAACTCCTCGTC

CGAAAATCGGAACAGAAAC
CGGCCTTATAACTCCTCGTC

60 347
55 447
55 870
53 870

_18_



4. PCR Zzoln B59 5o|4 & W= A

Gradient PCR Z 3ol ]3] 24 ¥ 47}A PCR Zzlolw 59 A% 4719
P nigrescens QYET WFE, P intermedia®l ®ETF(ATCC 256117), ZaitF
(ATCC 49046) 2 7709 A& o5 2 74 del EAds 2884 At 5 55
85 A% DNAS FF 2= PCREe AAste] Sold& AR A3, 47bA =ZefolH
W RE P plgrescens ATCC 3356370 tah #F Eol4o] 9SS & 4+ AAtHFig.
4).

47V Zerolw % F forward XZElo]lHE dog2 EAWo]l A7 A 2 F TA
xZglolw A (Pnl0-F-AC/Pnl0-R-AC<¢ Pnl0-F-A/Pnl0-R-A)2] 2  rngrescens
ATCC 33563" genomic %9 #%& @AZ dolrr] 98] PCRS HAste] QLS
b e o A, Fozekolw B RS 4 pg(oF 2,000WHE])7HA] HE 7

(Fig. 5).

5
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Kbp
0.5
(A) 04
0.3

® o4

S 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23

© 59

©) 55

Fig. 4. Specificity test of the PCR primers (A) Pnl0-F-Ac/Pnl0-R-Ac, (B) Pnl0-F-A/
Pn10-R-A, (C) Pnl0-F-ACm/Pnl0-Rm primers, and (D) Pnl0-F-Am/Pnl0-Rm.
The PCR was performed with each of PCR primer pairs and the genomic DNA of the
bacteria listed in the Table 1. Lanes: S, size marker (100 bp ladder); 1, negative control
(DDW); 2, Prevotella nigrescens ATCC 33563"; 3, 2 nigrescens ChDC KBb; 4, 2.
nigrescens ChDC KB6; 5, 2 nigrescens ChDC KB50; 6, 2. nigrescenns ChDC B270;
P. intermedia ATCC 25611"; 8, 2. intermedia ATCC 49046; 9, 2. intermedia KB2;
10, 2 mtermedia ChDC KB3; 11, 2. mtermedia ChDC KB14, 12, 2 mtermedia
ChDC KBI1S8; 13, 2 mtermedia ChDC KBI19; 14, 2. mtermedia ChDC KB29; 15, 7.
intermedia ChDC KB53; 16. Porphvromonas gingivalis ATCC 33277°; 17, P
gmgwalis ATCC 49417; 18, . gmngwalis ATCC 53978; 19, Porphvromonas
endodontalis  ATCC  35406'; 20. Zannerella  forsythia ATCC  43037"; 21,
Agoregatibacter actinomyceterncomitarns ATCC 33384"; 22,  Fusobacterium
nucleatum subsp. nucleaturn ATCC 25586 ; 23, F. nucleaturn subsp. polvinorphum
ATCC 10953".
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S 1 2 3 4 5 6 V4
@ 55 T
0.3—
© 3

Fig. 5. Sensitivity test of the PCR primers (A) Pnl0-F-Ac/ Pnl0-R-Ac and (B)
Pnl0-F-A/ Pnl0-R-A. The PCR was performed with each PCR primer pairs and
the purified genomic DNA of Prevotellia nigrescens ATCC 33563". The PCR products
were electrophoresed in 1.5% agarose gel. Lanes: S, 100 base pair DNA ladder
(Bioneer Corp.); 1 through 7, purified genomic DNA serially diluted 10-fold from 4
ng to 4 fg.
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o]
T (species) F+o2 EFd= dol: 16S rDNAY datd 7 <d Bl
2 DNA-DNA pairing® S°o] 83 oz Ag5 1 9l th(Krieg, 2001).

=3
I=]
PR ReA B F

>
el
o
of

, Ml S Z(genus

I 5t
) =
ogyor DNA Zzuya A A% 44 871492480 s Ao o
o 3y
E

HA A} olF, Ax AA HNAAVNALEE AAS} #F FToE FANE HHS
AA e HeFFornes dAMAoR AFet7] AY EVFsEHAL, ¥ F 5°] DNA Z =2
HE AAdo=z Ao AgAo] gt} F X]”L, # < inverted dot blot hybridization 7

BEd ofygt #F 5o] DNA Jit’«] Aol & o A YA Kook et al, 2003b;
Shin et al., 2004; Kim et al, 2005). &< Gang 5(2002)°] 2 nigrescens ATCC
33563"0] W@ 5 5o DNA Z2H 9 Aoleglm 75 Pnl) DNA Z2HE &
MatF et sEAIRE, B AFA gl B2 sAHAE 4N 2 ngrescens T A
% DNAE o]&35}9] Southern blot =42 A3 A3} Pnl0 DNA ZZHE 2
nigrescens ATCC 3356380 olUel 2 sgrescens ChDC KB6 39 A& DNAS
% hybridizationd} 0] 2 nigrescens ATCC 335637 0] dldt #3 Eo]Ao] &S &
F A (Fig. 1. Fv2E AL, Andll AREZL} Psd AFEars o439
Southern blot 4@ 23, Pnl0 DNA Z2HE % #F(ATCC 33563' 3 ChDC
KB6)oll A 22 =719 wtg W=gE B Psd ATEAE ]8T 4% 6 Kbphth
2 12709 M=7E o BAAN, o= Al A DNAZE Aerso] yed A4
o2 Rt I °]fE, Pnl0 2—4 Pnl0-KB6°] 344714 ¢
fragmentW ol = Psd A TFEL AAFA7F SA A exsk7] wWiEoltk. ChDC KB6°l A
Pnl0 DNA Z 2B} §Abgh 79](Pnl0-KB6)E F2Ystel A7 de AA T
T AEAS BAE A3 98.8%9 percent identityE HUtl. o83 A= ATCC
33563" #F 9 ChDC KB6 wF3re] Pnl0 DNA ZZH7l 3dsli e

ng T ml
e
i

A ZHAL AFE A Fe AR, F FFY A
3l =t As AR AAETR @ ¢ du Ade dEste WHE ¥ PCR



M DNA Z2ryut A&4, 494 2 AAA SHolA a7 o doy
= o), B AFNME 2 migrescens ATCC 33563'S w5 Eolxoz 71&%
F 9% PCR Zdgtolw %525 Pnl0 DNA ZzHo| aagd7|dS ngpo g sjutet
T UAMTHFig. 2-5). SF-Ald FEAES dTste HAE ATl dojA dFE Al
T T ZFTTE HES FadFES FAHE A& ez AP A

ok
10,
oX
N
e
o\
lo
=5
M
Ml
N
il
>,

2
oA 3T = dvke FAol Ak olHE olfF® HI AFHI] FaF ddd
o2 dHRA A nucleatiurn subsp. nucleatirn ATCC 25586T P intermedia ATCC
25611', 7. intermedia ATCC 49046 #5ol td #F 5o PCR Zeholv] HE% )
g ok, 2005; Kim es @/, 2005). 1322 B AfoM NEH L nigrescens
ATCC 33563" @3 Eo¢] PCR Z#tolw] 8L 2 nigrescenst 918l T+ 487
o] yeolg AF 3 FA F ATCC 33563"¢] A& FAH F&87 A2 5+ 9
= Aolzk A4E
PCR Zetolm & AAsE ofd QAL T4 5% noe 329 x40 0%
astE Ae @ deA vk 2 AFelA ou@ AHe FAsks] 915l Pnlo
5l KB6-Pnl0 &4ked 714 Fedel "olA= FREOUAL 41A o
7N E)E 3% sto] 4 7hA Zeolw e AAS AW (Fig. 2). 5, (A)WA =z}
olm 22l forward Zelo]lm = 3’9 wpx|uho] 420 A HAHF 7] C7F HA, B)HA
Zefol Aol forward Zeholm = 379 whA|ubo] AIWAl A 7]Ql ATVE HA AA

ne 2

SRELE

3tod) 379 mpx]Er ;AL 7] o] A (annealing) 5ol wWE HH3d PCR 22k
E st gy. =3 (O)HAe (D)HA PCR Zgho]H

zto] @ PCR 5Z % A4 %
o] forward ZElolH = 27 (A)HAe (B)A A9 Aol ZA| 9k 39 A9 ‘C 4t
A7IE AR XF =AWl AAA HHET PCR A% HolE ##3ATE oY
g ARE AHEE, (A B)WHA Ztolw FEH #AAATA L] 100% YA s
P, nigrescens ATCC 33563" #3% DNAE F3¥ o= PCRS ¥ Z$olAE PCR 5%
ol AMH= H AF2w7F A2 2okt e AR ChDC KB6 #59 A% DNAE
FHPOE T A5 39 M wpAY dAAAVIAE Y ARA FFel Wt PCR 4 E
o] AT Hi AF2E Aole wig Aok (A)WALG (COWHAl Zetolw 43}
ChDC KB6 w59 A% DNAE o]&3ted PCRS Alddgr A& AxsE o, (O)HA
szepolm o] 3 FollA 2-4HA7LA ] AT 7F dE Aol AT Wil mhx]

o
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3 AP s sk FPe sk Audel AUA PCR FEEo] YAHA ek w3
(C)AA S} (D)AA Zetolw 43} ATCC 33563" A DNAES FHPOo = PCRS Ald
@ Ane AuEw, 3 2N A%A ) A4dr) s} ARAA A$ot e 9
2717t ARA ASud A Agerwst o w2k o¥@ AFE PCR ol

=

ol A delM 3 & £ AV EI 9 DNAS S riqd e drAd

o

= h
o] o] A+ AxE FTSH, Pnl0 DNA A7 E S vlgoz A" F 714
PCR ZgolH 2 (Pn10-F-AC/Pn10-R-AC$} Pnl0-F-A/Pnl0-R-A)E
nigrescens ATCC 33563'2 214 A5 A A& 5 9lo], 759 HEZA ZWo|A

FESA o188 F Us AoE AmACH

rlo
N
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ftl

P nigrescens ATCC 335637 0] tlg 3 Eo] DN =
Bol #F BolAS 5 %Y BovT B FIdF, 283 L mgrescens®] Q4T
g #FZ o] g3to] Southern blot EAH o2 A8 1, Pnl) TEH 9 HAA 7| A AE
B0 % 2 nigrescens ATCC 33563" #5F 50| PCR Zgtolm & sjtstax &
ATE Adsto] e F2 2345 A

Kl

1. Southern blot 4 I}, Pnl0 DNA X2 H = 2 nigrescens ATCC 33563"

2
2 ChDC KB6 F+ #55 A% + U

l

2. P nigrescens KB6 w504 Pnl0 DNA Z 23} A% Aol 9= 9= PCR
Ho 2 FEZ(KB6-Pnl0)stx S 2493l Pnl0 DNA X2 B9} o] A 7] A
S AAsY FEAE vusdt. 1 A7 Pnl0 KB6-Pnl0<9 A 7] A

7+e] percent identity+ 98.8% % 2™, divergence™ 0.6% i t}.

e m&m

3. Pnl0 DNA Z 2B did7AEds veo= 4 F/ PCR Zgtoln] 4
(Pn10-F-AC/Pn10-R-AC, Pnl0-F-A/Pnl0-R-A, Pnl0-F-ACm/Pnl0-Rm %
Pnl0-F-Am/Pnl0-Rm)& A 2 AlZéte] 2 nigrescens ATCC 33563" o] tf
¢ #F 5oldE PCRE AFsdorw, o5 F+ 2 T/ Zdolw %
(Pn10-F-AC Pnl0-R-AC% Pnl0-F-A/Pnl0-R-A)S o] 48 W% xA 2
7 oS58 2 migrescens ATCC 33563" A% DNA 4 pg7tA 71&T 4+ &

o =3

¥ mln

s
52

o

4
N
X
N

o] 4ol AFAFNE FgeH, Pnl0 DNA A7 S ugtoz g
PCR X ol 2 (Pn10-F-AC/Pn10-R-AC¢%} Pnl0-F-A/Pnl0-R-A)E 2 V-
nigrescens ATCC 33563'2 214 A5 A A& 5 9lo], 759 HEA ZWo|A

#8354 o188 F Ug Ao Arwr
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T 7 |

AN} Prevotella mntermedia ATCC 256113} Prevotella mtermedia ATCC 49046
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