The Korean Journal of Microbiology, Vol. 44, No. 3, September 2008, p. 212-220

Copyright ©2008, The Microbiological Society of Korea

Prevotella nigrescens ATCC 33563 o-F-50| SEIS 2014

=alo|H JHE

a2 2! - Aol - s
EMOHET X|TCHE PMsstmA,
S| BK21 HCHR| IO SO0 12O AICE 4=
LTSNS}

=370

. I:_lll-x|h°1.4 .

B A F%= Prevotella nigrescens ATCC 3356376 o 3t &3 o] DNA T2 H el X1 Pnl) T2 US| FF E
o] A& g-ql o A B2) ¥ P nigrescens®] YAE-E FFE o) 48} A S8}, P nigrescens ATCC 335637 T3
E-o] PCR Za}o] & 7t} A 3 H e}, P nigrescens 9} -8 84 0.2 717 71748 Prevotella intermedia S
X3 TN AFAF YA FFQ 57F] RF2FF H FIAF, 2.2 3L P nigrescens$} P. intermedia®] A4
¥&] #FF o] 43 Southern blot 4% A 3]}l Southern blot ¥4 73} Pnl0 DNA =214 P
nigrescens ATCC 33563" 9! ChDC KB6 5 73 A& DNAZ} 21 &5 9t} P, nigrescens KB6 730l 4} Pn10 DNA
X289 454 I ¥4 PCRY 22 FZ(KB6-Pnl0)sle] F23 38 o3 Pnl0 DNA X2 1 9} o] Ak
Q71X E & AA s AFAE v #3227 Pnl03 KB6-Pn102] A7) A D 71e] percent identity=
98.8% %1 2., divergence:= 0.6% % t}. Pnl0 DNA Z3 8 2] HAY/| DL vlgto 2 F £7 Zdo|v %
(Pn10-F-AC/ Pn10-R-AC ¥ Pn10-F-A/ Pn10-R-A)$ A A W A28} P. nigrescens ATCC 335637¢]] Wl &t &5 &

] PCRY 2.2 Z F 314t} o] & Zelo| | 4E2] w1 3FE(sensitivity) ZA} A, o

2. P, nigrescens ATCC

=
=

33563" A3 DNA 4 pg7hA| A28 5 A2 <ot o] A9 dF AHE F93h4, Pnl0 DNA HAG7 14L&
v}l e 2 A4 3 Pnl0-F-AC/ Pn10-R-AC 9 Pn10-F-A/ Pnl10-R-A X=&}to] ™ %52 P, nigrescens ATCC 3356378
A& AGsA A& = = o], 59 BE:A SdoA 45 o]4E & Aoz Y41

Key words [ detection, DNA probe Pn10, PCR primer, Prevotella nigrescens ATCC 33563T

Prevotella nigrescense A 2 X2 23 x2d @ 327
FE 59 H 2 Aol HAste 2 ATH, 14).
P. nigrescens &2 HoZ=2Z4l A= st
TEAELE BB G), 559 AF2F ) Hagh deo) e
Al tansferrin A3 FHAL FHlgl] &5 AFEY H F5E
Weldhe dE8E sk Ao HuHATH3). 3, P nigrescens
2] hemolysine- 88 B4& zhx] LR|TH10), in viro X EY
Al B+ proteinase K A28 & ¢ €8 @40 veldo] B
AHATH13). o) 2FAE Wi A5k EYA-FAL o
7R EARE EHE & e P ogingivalis 59 ATl ¢&)
P. nigrescens®] H1E4 hemolysin=. 88 48 714 5 ke
RS AAWICE A P onigrescens®] LPS7} in vitrol A SHEA)
E W5E FUNA N2F shale] Belsiel A FAe Ao
HEE & Ao F ALATHR).

REAF(type strain)t= AT TTE HFEdhe TF2 2L F8
AN Ao F AFEe] T {13 2 B ] E4o] & gt

"These authors contributed equally to these work.
*To whom correspondence should be addressed.
Tel: 82-62-230-6877, Fax: 82-62-224-3706
E-mail: jkkook@chosun.ac.kr

212

33 3 FFE ujEt, 5AT FEAE-E dFske B
2 AP g2 FRFFE MR g o]4sln 9t 11y
oz AN EEFFEE] 2l HE Y A& e 5
A 71zo] o] Jlow, WRIE A7 o] B} sdsH)
Z1eg4 4= Qlek.

T F29 F29YHI Southen blot HAPHA o)

P nigrescens ATCC 335637 5| t)3k Eo] DNA ZZHg}
A7) Pnl0 DNA Z2H7} HuEQich@). o]59] atelA
= P nigrescens ATCC 335637 ¥ P nigrescens £33} -F748H3
o2 7V 7V P intermedia EFTFH(ATCC 256117 2 #+
ATFHATCC 49046), T 1 9] 722 77 W etz
T O 24 Aty TEFIHE U4 E Southern blot 4
£ A8t =3 DNA 228 HETE SEasda6hs
(polymerase chain reaction, PCR) Wo] A&, A4 & ZA
Aol HoJur] il Pnl0 DNA 287} P nigrescens ATCC
33563 tigk W SolAdo] SHETHH, Pnl0 DNA Z2He]
A7) A S O E P nigrescens ATCC 33563" 5©] PCR
Stetols o] s Foltk, PR B AT gl
T2 Uelx £ 589 P nigrescens TTES OG2E Pal0
DNA Z2HO] P nigrescens ATCC 33563"] th3t #5--E0]4]
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o3-Z Southern blot FAH. o2 H7}8lar, Pnlo TEE ] 2k
E7NMEE B O T P nigrescens ATCC 335637 52 E-0]
PCR Zgfo|™ & 7fdataiz} As)=|gict,

Mz o
Mz 3 uf =

¥ A7l ol8E P nigrescens ATCC 335637, P
intermedia ATCC 25611%, P intermedia ATCC 49046, P
ATCC 332777, ATCC 49417, P
gingivalis ATCC 53978, Porphyromonas endodontalis ATCC
35406", Tannerella forsythia ATCC 430377, Aggregatibacter
actinomycetemcomitans ATCC 33384", Fusobacterium nucleatum
subsp. nucleatum ATCC 25586', F nucleatum subsp. fusiforme
ATCC 51190", E nucleatum subsp. polymorphum ATCC 10953T

gingivalis P gingivalis

%2 American Type Culture Collection (ATCC, Manassas, USA)
oA FAstd AbgetAT wot it EE THE P
nigrescens TT=(ChDC KBS, ChDC KB6, ChDC KB30,
ChDC B270) 2 P intermedia 75S(ChDC KB2, ChDC KB3,
ChDC KB14, ChDC KBI18, ChDC KB19, ChDC KB29, ChDC
KB53)2 5918 Aadst AuAdels 2ejsted 16S
iDNA G7|14E27gu el o8 & $Fo2 549 AL Al
B3ttt

B Ao AleH p nigrescens, P. intermedia, P. gingivalis,
P. endodontalis, A. actinomycetemcomitans 2 T. forsythia 15l
&8} TFE2 TSB (trypticase soy broth, Difco Laboratories,
Detroit, USA)°ll 0.5% yeast extract (Difco Laboratories), 0.05%
cysteine HCI-H,O (Sigma, St. Louis, USA), 0.5 mg/ml hemin
(Sigma) B 2 pg/ml vitamin K, (Sigma)o] 71 wjAN A Al
S stdYh S E o nucleatume- Schaedler broth (Difco
Laboratories) B A|ol| A 2}zl Alet &% wjokstgdot, B ¢t
AEE BE TFES 85% N, 5% H,, 10% CO,2] E37t2rt
TEHE 37°C #7148 Al et 1(Model Bactron 1, Sheldon
Manufacturing Inc., Cornelius, USA)l A 1~3Y E<F vfoksle]
ofehe] el olgaiei.

M=t X[ DNA & Z2}A0|= DNAS| &

Ale] A% DNAE G-spin™ Genomic DNA Extraction Kit
(iNtRON Co., Sungnam, Korea)s ©]-&8}o] #|Z3]ALe] =jA)d)
wa} At A% DNAE $E3199.

Southern blot #A¢]] & H 2 AL§-8F P10 DNA AHo] &
8 AZF ZerRn =5 AccuPrep™ Plasmid Extraction Kit
(Bioneer Co., Dacjeon, Korea)s ©]-8-3}] #|z28Ate] A|tiE
#2390,

DNA Z2229| HH & FX|
DNA Z2H2o] HA= QIAEX (QIAGEN Inc., USA)E ©]&
3l A zZ3)Ate] X Ale] wbet A A kAT
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Germany)s ©]-83td FAsHHth A A2 1 uge] DNAC
HE Fa7t 16 Wt HEE FRFE 21 B oA 1027
7¥E3sle] DNAS WAAIZ] $ Aje] Dol Yol A3th «7]
o] 4 ul DIG-High Prime& 7bstel & 41 7k Al et
T 37°Col A 12417 st vik § 02 M EDTAE %
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Southern blot hybridization

Southern blotS AJ8i3}7] H&) 2k AlollA F=3 5 gl A
& DNAE 0.8% Agarose geldll Z7]%653F3L Vacuum Blotter
(Model 785, Bio-Rad Laboratories, St. Louis, USA)E ©]-&-5}
EALo transfer’s8. 2.2 Nylon membrane (Roche
Diagnostics)®ll transfers}l, 120°C FFLE-ox 308 F<t
bakingst] DNAZE membrane®l] T4 A]Z1t}, HybridizationS-
g A6} 22 o2 AlFsATt

vacuum

P nigrescens ChDC KB6 &5 X|i5 DNAOAM Pnlozt &=
Mg BHol= F2e 22

P. nigrescens ChDC KB6 TFollA Pn107} &40 =
DNA %95 PCRHELSE FE3lY FrYsrt PCRS P
nigrescens ChDC KB6 T5-9] Z|35 DNAE TS Z PCR =
t}o]lm= KB6-Pnl0-F; 5°-AAG CTT GGT GGI' TAC GTA
TGG AC-3’3} KB6-Pnl0-R; 5-AAG CTT TTT CAA TCA
TAT TCT TAC C-3’9. 2 3} AccuPower® Premix (Bioneer
Co)St PTC-200 (MJ Research Inc., Watertown, USA) PCR
machineS ©]-&-3te] Attt olm) PCRO} X718 thast &
o] Al#3lET. 20 ule] PCR E3H8-Ho] H%=E 20 pmoles? 2]
forward 2 reverse primers2} 100 pg® A% DNAEZ Wil 94°C
oA 227F 7] WMAAS AAISE T 940l 127 WA, 55°C
A 1F7E AR, 72°CoM 187 FFehs S 3038] WHES)

223 the wix|eko 2 700ce| A 1087 FEald)

PCRo| £4 & 20 ul®] ¥H§= 5 2 plE 1.5% agarose gel
I} Tris-acetate buffer [(0.04 M Tris-acetate, 0.001 M EDTA,
(pH 8.0)}15 ©]-&3l41 100 VellA] 3027+ 71 9E8kdtt. S48
£ ethidium bromide® 3418} UV transilluminator= WA A}#
=718 Selsgc.

oA F3F PCR AFE(KB6-Pnl0)S pGEM-T easy vector
(Pormega Co., Madison, USA)*| AZ=gAke] A|Alof| mef 24
FEPEA olw A AL A B4 TEks Y A

Gsle] EelanlEg FEste] 224 AFANE 293

Pnl10 % KB6-Pn10 DNA fragments2| S{AMI7|ME HH
SR E AL £AE A(Solgent Co., Daejeon, Korea)
of ojste] A3t olwf AEH= Zeo]rlE ChDC-
GEM-F; 5°-TTC CCA GIC ACG ACG TTIG TAA AA-3,
ChDC-GEM-R; 5’-GTG TGG AAT TGI GAG CGG ATA AC-
3’, PnlO-F6; 5°-TTC CCA TCG CTC CCT AIT TTA T3,
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Pnl0-R11; 5’-AAG CTT GGT GGT TAC GIA TG-3, Pnl0-
F10; 5°-AGC TTT TTC AAT CAT ATT CT-3’, PnlO-R10’; §'-
AAG CCT ATC TCT ATT ATT AT3" Solgith #akdrig
A7 tlo]BlE SeqMan ZZ 1% (Version 7.0; DNASTAR, Inc.,
Madison, USA)S ©|-83te] B4t ANG7INE 24 &+
FNAEY FEE ANLE v FHRADAN AFee
BLAST Z2 1%-& o]-&3}5]t}.

P. nigrescens ATCC 33563" @F 50| PCR =Z2jo|0{ AdA|
EUREIES

Pnl0 DNA ZZHO] JAA 7N EE HlEF O 2 PrimerSelect
T2 I (DNASTAR Inc)& ©]€3t] PCR Zelo|HES 443}
Aok o] wf AR =Zglolr] B2 ulo]QUo} AKBioneer Co.)
o oj=]sted A =slsict.

Gradient PCR

P. nigrescens ATCC 33563"8 T~ 0|8 o g A3l 93
AA B AR Zejoln] 0] HH) AY 2EE T8 9
3 gradient PCRE ARSI ol g+2lo] XAk )
THolx £8] Y P nigrescens ChDC KB6S gradient PCR
M et o2 AMEsIT

PCRE  AccuPower® PCR PreMix (Bioneer Co.)?} Peltier
thermal cycler (Model PTC-200 DNA engine™, MJ Research
Inc.)S o|-8&at] A3t AccuPower® PCR PreMix®l 4 ng
9] 5 A= DNAS} 20 pmoles®] Ztolw] 48 €3 pCRE
AT PCR 2212 v Z2sith 27]) WAL 94°Cel A
SERE A S, MAZ94°C, 38), ARE9.2, 514, 539, 55,
56.2, 575, 59.2, 614, 63.9 H 66.1°C, 30%) 2 FFH72°C, 30
2)9] Al H4E 328 wHESla, F71E9 F372°C, 302)S
1082 A3t HE WhEES 2 ut¥ 1.5% agarose gelollA]
HANDEE AAlsle 1 5 SRS syt

50| M(specificity) X 212} = (sensitivity) ZH

ol X HAE =Zelolw] 52 P nigrescens ATCC 335637
TF Solde golry] 91314, 15% e ol g w7
= 2D AT, 9FFY P intermedia QFEE] #F T 5=
9] P nigrescens 93] 5 AF DNA 4 ugs F3o=z 3}
o PCRE A3ttt = 242ke] PR 9] Wteg Z43}
7] $15t] A= DNA 4 ngollA 4 fe7bA] 1008 845t pCR
FHoZ AN

PCRS ¢ke] A% 217 T34 A3sid o, A%
(60°C, 55°C, T 53°C, 30%) 2% g@8) AJaislele).

2 3
Pn10 DNA ZZE0] C{§} Southern blot £
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Pnl0 DNA probe®] P nigrescensoll W3t & SolAdS HA=
317] Akl P nigrescens®] ¥F T, Audas 9 3204
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Fig. 1. Southern blot analysis to confirm the specificity of the Pnl0
DNA probe. The HindIlI-or Psf digested bacterial genomic DNAs
were electrophoresed and transferred to a nylon membrane;
hybridized with a DIG-labeled Pi30 DNA fragment. HindIII (A)- or
Pstl (B)-digested genomic DNAs (lanes 1~14) were from: Lanes: S, 1
kb DNA marker; 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 KB18; 8, P. intermedia ChDC KB19; 9, P.
intermedia ChDC KB29; 10, P. intermedia ChDC KB53; 11, P,
nigrescens ChDC KBS5; 12, P. nigrescens ChDC KB6; 13, P
nigrescens ChDC KB50; 14, P, nigrescens ChDC B270.

2] 48 QITF P nigrescensSt FASH o2 A h)
& P intermedia®) RXFEAT, s Sloly B B3
B WFETFES AE DNAE IO E Southern blot hybridiza-
tiong AlY3}Th 2 Z3} Pnl0 DNA probe’= P nigrescens
ATCC 33563" A= DNA ¥4 olUz} P nigrescens ChDC KB6
A5 DNASHE 9H3-2- S} thFig. 1). ©] © Pnl0 DNA &8
9} W3k T FF(ATCC 33563"% ChDC KB6)o] Agtasd
A 4ol HindllIE AH83t3S ® 242} <F 1.9 kb2 59 =2
718 BHAKFig. 1A). Pl ARMEAE A3 ¢ & #F &2
oA oF 6.0 kb 7)) HI=7} BWHRD, P nigrescens ATCC
33563To) M= <k 12 kb 279} oJHTt A 2 g e}
YYTHFig. 1B). 3+ P nigrescens ChDC KB6 759 A&
DNARE Psd AFELE AREE 749 F 14 kb A7]9] ¥k WR
=7} VebstthFig. 1B).

A=)
R

Pnl0 DNA =2= 3 KB6-Pnl0 DNA fragment2| A
7MY A 9 A ESH A

Pnl0 DNA probeS ©]8-3F Southern blot ¥4 A3} ChDC
KB6 A3 DNAS|% Pnl0 DNA Z2HS} AEAo] w9 =
Fho] e Ao AT Pnl0 T2 H | A IS
AL, o) F 5 F3 3 £ AAFAT|IMES vE e E PCR
eto|mE A 2 AFste] PCRE A13¥3le] ChDC KB6 T
F A% DNAZHFE Pnl0 FAMEH(KB6-Pnl0)S Z-Fsta o
A7 EE At

Pnl0 DNA probe$} KB6-Pnl0 DNA fragment®] 3+37]14 <
AZ 717y 1,875 bpot 1,873 bpE TFAHS AATHFg. 2).
Pn10 DNA probe$} KB6-Pnl0 DNA fragment®] JAMA7|MES
Megalign Z2 13 (DNASTAR Inc., Madison, WI, USA)C.E A}
5/3& A8 ZF percent identity™ 98.8%3.2™, divergence
£ 0.6%%T} Pnl0 DNA ZZH9] A7 ES 71502 39
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Aot 135195 kA 714 A0] deletion= o] UATHFig. 2).

Pn10 DNA probe®] S|iHA7IMES nla rzddolA] A
F51= Blastn 2 Blastx T2 102 A AME 8 Ax),
ot 1 715o] AR & TS Ishal a2
ASITHTable 1).

[n)

PN
&5

PCR primer &4 % PCR primer 4°| XAE5I Zdg2x
&3
=

Prevotella nigrescens ATCC 33563T @=-5°] PCR Z&lo]H 215

TA7IME L 39A A G7IM D0l Al Sl Hol 3l

) ad
a1, 4193 A7 Ee AT O AE EHolrl Hollgdth
A ol#fdt EAE o) 83|A P nigrescens ATCC 33563"
= 5o PCR Z&}o]r & A3 THTable 2 and Fig. 2).
(AyA] Zgkolm 4 (Pnl0-F-AC/ Pnl0-R-AC)S ©]-83F PCR
A} ATCC 335637 @52 A5 DNAS FHOoZ ¢ A% 4
gowr} 63.9°CNA 74 PCR FEE0] HAE13L, ChDC
KB6 #52] Agolle 57.50M71A] FEE0] AT (B),

Pnl0 DNA Z2Ho] siIAd7|xgS 7|22 KB6-Pnlo &

(©) 2 (DA PCR Zijolw] Aol = 212t 63.9°C, 59.2°C 2

[P

61
61

121
121

181

241
241

301
301

361
361
421
421

481
481

541
541

601
601
661
661

721
721

781
781

841
841

961
961

AAGCTTGGTG GTTACGTATG GACCGAAAAT CGGAACAGAC ACCCCCCATT TTAATAAAGA Pnld
AAGCTTGGTG GTTACGTATG GACCGAAAAT CGGAACAG-C CCCCCCCATT TTAATAAAGA KB6-Pnl0

(A) Pn10-F-AC:
(B) Pnl0-F-A:
(C) Pn10-F-ACm:
(D) Pnl0-F-Am:

CGAAAAT CGGAACAGAC AC —
CGAAAAT CGGAACAGAC A -
CGAAAAT CGGAACAGAA AC —
CGAAAAT CGGAACAGAA A -

TGTTCTTTTT AATACTATCT TTCCTGAGAG ATATCCAGCA GATTTGTCAC CTATTGAAAT
TGTTCTTTTT AATACTATCT TTCCTGAGAG ATATCCAGCA GATTTGTCAC CTATTGAAAT

ACAGATGAAG AACTCTGTTA TGAAAGATGG TGAGACTTTT TTCTGGGAAG TAGAATTACG
ACAGATGAAG AACTCTGTTA TGAAAGATGG TGAGACTTTT TTCTGGGAAG TGGAATTACG

TCAGATTGAA GATATTTGCA CAAATAAGGT ATTAGGTCCA TTGGAGCGAG GTGAATTATC
TCAGATTGAA GATATTTGCA CAAATAAGGT ATTAGGTCCA TTGGAGCGAG GTGAATTATC

CCATGTTTCG CTATTTGCGC TTGGACCTCA ACCCTTGCTT GTGAAGTTGG GTACAATGTT
CCATGTTTCT CTATTTGCGC TTGGACCTCA ACCCTTGCTT GTGAAGTTGG GTACAATGTT

GAATGATAAA TATCCAATAA CGGTCTTTCA AAAACACCGC ATTCCTGATA GTTGGTGTTG
GAATGATAAA TATCCAATAA CGGTCTTTCA AAAACACCGC ATTCCTGATA GTTGGTGTTG
< PnlO-R-AC
GCTTGAAGAA GATTCACAAA ATGACATTCA GUTAATTGAG CCTCATGATA AAACAAAAGA
GCTTGAAGAA GATTCACAAA ATGACATTCA GCTAATTGAG CCTCATAATA AAACAAAAGA
GCCTGTCCTA GTGATTGCAT TAAGTACAAA AGCTATCTTIG GAGCGAATCG CTGATAGATT
GCCTGTCCTA GTGATTGCAT TAAGTACAAA AGCTATCTTG GAGCGAATTG CTGATAGATT
< Pnl0-R-A
TGGAAACACA GTAAGTCTAT GGTCTATCAC TTGCAGTGAA CCTGGAAATG ATATGATGCG
TGGAAACACA GTAAGTCTAT GGTCTATCAC TTGCAGTGAA CCTGGAAATG ATATGATGCG

TTGCCATAGT CAGTTAAAAC AATTTAATCG AGTGGCCAGA ATGGCAATGG ATGCCATTAA
TTGCCATAGT CAGTTAAAAC AATTTAATCG AGTGGCCAGA ATGGCAATGG ATGCCATTAA
GACGGCACAC TCGAAGGCTG ATTGCTTAAA AATATTCATG GCAGTTCCTG CTTCTTGTGC
GACGGCACAC TCGAAGGCTG ATTGCTTGAA AATATTCATG GCAGTTCCTG CTTCTTGTGC
GGTAGAACTT GGTCGTATTA GAATGCCAAA AGCTGATTTA CCTTGGATGC TGTATGACTA
GGTAGAACTT GGTCGTATTA GAATGCCGAA AGCTGATTTA CCTTGGATGC TGTATGACTA
TTGGGGTGAT AAAAATAAAG ATATAGAAAC GATAACAATA AAATAGGGAG CGATGGGAAG
TTGGGGTGAT AAAAATGAAG ATATAGAAAC GATAACAATA AAATAGGGAG CGATGGGAAG
AATTTTTAGT AAAGAACAAA AAGAAGAATT CAAGGATATT CTTGAAACAT TAGGCGAGTC
AATTTTTAGT AAAGAACAAA AAGAAGAATT CAAGGATATT CTTGAAACAT TAGGCGAGTC
ATTAGACATC ACGCAAACAC AGTATGATAA CCTGACGAGG AGTTATAAGG CCGTGGGTGA
ATTAGACATC ACGCAAACAC AGTATGATAA CCTGACGAGG AGTTATAAGG CCGTGGGTGA
<« Pnl0-Rm

GTTCTTGCAG AACGATCCTG TTTTTGAGCC CTATAAGCCG ATAGTATCAC CCCAAGGATC
GTTCTTGCAG AACGATCCTG TTTTTGAGCC CTATAAGCCG ATAGTATCAC CCCAAGGATC

TCTAAGGTTG GGTACAATTA TCCAACCTAT TAATCCTAAT GATGATTTGG ACGTGGACTT
TCTAAGGTTG GGTACAATTA TCCAACCTAT TAATCCTAAT GATGATTTGG ACGCGGACTT

Pnl0
KB6-Pnl0

Pnl0
KB6-PnlQ

Pnl0
KB&-Pnl0

Pnl0
KB6-Pni0

Pnl10
KB6-Pnl0

Pnl0
KB6-Pn10

Pnl0
KB6-Pnl0

Pnl0
KB6-Pnll

Pnl0
KB6-Pnl0

Pnl0
ChDC KB6
Pnl0
KB6-Pnl0

Pnl0
KB6-Pnl0

Pnl0
KB6-Pnl0

Pnl0
KB6-Pnl0

Pnl0
KB6-Pnl0

Pnl0
KB6-Pnl0

Fig. 2. Nucleotide sequence of Pn10 and KB6-Pn10. 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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Fig. 2. Continued

1021 AGTATACCGA CTCTCGGAGA AGAATCCGAT GTGGACACAG AAAGATATTA AAGACAAGGT
1021 AGTATACCGA CTCTCGGAGA AGAATCCGAT GTGGACACAG AAAGATATTA AAGACAAGGT

1081 GGGGTCTAGA CTTAAGGGAA GCGATCGCTA TGCTCCAATG GTTAACAAGA AAGAGGGCAG
1081 GGGGTCTAGA CTTAAGGGAA GCGATCGCTA TGCTCCAATG GTTAACAAGA AAGAGGGCAG

1141 ACGTTGTTGG ACGCTGTTAT ACAGAGACAA TTCTGACAAC CCTAAAGAGA AATATCATAT
1141 ACGTTGTTGG ACGCTGTTAT ACAGAGACAA TTCTGACAAC CCTAAAGAGA AATATCATAT

1201 GGATATTCTT CCTTCGGTGG CTGATAGCAA ATATGTAGAA AGAATGACAC GTTTGTTCTC
1201 GGATATTCTT CCTTCGGTGA CTGATAGCAA ATATGTAGAA AGAATGACAC GTTTGTTCTC

1261 GGAGAACTTT TCGGATCAAA CCGTGGATCA GATTTCCATT AGAATCACAG ACAAGGAGGC
1261 GGAGAACTTT TCGGATCAAA CCGTGGATCA GATTTCCATT AGAATCACAG ACAAGGAGGC
1321 GAAAGACTAT GCAACATCTA CGTATAAAGA AGGATTGGCT AAAAAGCAAC CCTGATGGAT
1321 GAAAGACTAT GCAACATCTA CGTATAAAGA -GGATTGGCT AAAAAGCAAC CCTGATGGAT

1381 ATGCATTGTG GTTTGCCCAC AGATGCAAAG CAGATGAAAC AGTAAAACTT AGGGCAGAGG
1381 ATGCATTGTG GTTTGCCCAC AGATGCAAAG CAGATGAAAC AGTAAAACTT AGGGCAGAGG

1441 CTATTGTGCC TGTTGAGAAA TACAACAAGA AAAAGACTGT GTTGCAGCGC ATAGTACAGA
1441 CTATTGTGCC TGTTGAGAAA TACAACAAGA AAAAGACTGT GTTGCAGCGC ATAGTACAGA

1501 TACTGAAACG TCATAGGGAT ATGATGTTCT ATAACGATAC TGAAGATAAG CCTATCTCTA
1501 TACTGAAACG TCATAGGGAT ATGATGTTCT ATAACGATAC TGAAGATAAG CCTATCTCTA

1561 TTATTATTAC TACCTTGGCG GCTCGTGCCT ATAATGGTGA ACAAAACTTG CTTGAGGGTT
1561 TTATTATTAC TACCTTGGCG GCTCGTGCCT ATAATGGTGA ACAAAACTTG CTTGAGGGTT

1621 TGCTTAATGT AGTAGATAAT CTTGAAAAAA GCATTACCAA GAATGAGATA GGCGAGGATG
1621 TGCTTAATGT AGTAGATAAT CTTGAAAAAA GCATTACCAA GAATGAGATA GGCGAGGATG

1681 TGGTGTCGAA TCCGGTAAAC CCTGAAGAAA ACTTTGCTGA TAAATGGCCA ACACACCCCA
1681 TGGTGTCGAA TCCGGTAAAC CCTGAAGAAA ACTTTGCTGA TAAATGGCCA ACACACCCCA

1741 AAAGACGCAA GAATTTCTAT AAATGGCTCG CTACCGTGAA GAAAGATATG CATGAGATCC
1741 AAAGACGCAA GAATTTCTAT AAATGGCTCG CTGCCGTGAA GAAAGATATG CATGAAATCC

1801 TTGATGGAGC AAACAGAATC CAGATACAGA TTATTATGGG GCGTGTATTT GGTAAGAATA
1801 TTGATGGAGC AAACAGAATC CAGATACAGA TTATTATGGG GCGTGTATTT GGTAAGAATA

1861 TGATTGAAAA AGCTT
1861 TGATTGAAAA AGCTT

Pnl0
KB6-Pnl10

Pnl10
KB6-Pnl0

Pnl10
KB6-Pnl0

Pnl0
KB6-Pnl0

Pnl0
KB6-Pnl0
Pnl0
KB6-Pnl0

Pnl0
KB6-Pnl0

Pnl0
KB6-Pnl0

Pnl0
KB6-Pnl0

Pnl0
KB6-Pnl0

Pnl0
KB6-Pnl0

Pnl0
KB6-Pnl10

Pnl0
KB6-Pnl0

Pnl0
KB6-Pnl0

Pnl0
KB6-Pnl0

Table 1. The results of homologous search (BLASTX) of Pn10 DNA probe
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Protein name (species of protein origin)

Accession no. of GenBank Identities

Positives

Gaps

Hypothetical protein
(Alkaliphilus metalliredigenes QYMF)

Hypothetical protein
(Shewanella sp. W3-18-1)

Hypothetical protein
(Shewanella sp. MR-7)

Conserved hypothetical protein
(Candidatus Desulfococcus oleovorans Hxd3)

ZP_00799659

YP_962499

YP_737842

ZP_01674525

71/156
(45%)

95/242
(39%)

951242
(39%)

92/254
(36%)

90/156
(57%)

131/242
(54%)

1307242
(53%)

137/254
(53%)

12/156
(7%)

51242
(%)
5/242
(2%)

2/254
(0%)

57.5°CIX7HA] PCR S3&80] AAHIARE B Ao|x] ARg-
g AFLEo) A= ChDC KB6 T2 FE]9] PCR £ZE2 A
JEA &gttt olde] AR 471x] PCR Zejo|n] #E59] A
2 E Y3 TH(Table 2).
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Table 2. PCR primers designed for the detection of P. nigrescens ATCC 33563T

. .. . . Anneali Ampli
Primer names (position) Oligonucleotide sequences (5' — 3') ten?;. (ogb; sich (1;;)11

A) Pn10-F-AC (24~42 nts) CGAAAATCGGAACAGACAC 60 347
Pnl0-R-AC (370~349 nts) TTCTTCAAGCCAACACCAACTA

(B) Pnl0-F-A (24~42 nts) CGAAAATCGGAACAGACA 55 447
Pn10-R-A (470~453 nts) CGATTCGCTCCAACATA

© Pn10-F-ACm (24~43 nts) CGAAAATCGGAACAGAAAC 55 870
Pn10-Rm (893~874 nts) CGGCCTTATAACTCCTCGIC

D) Pn10-F-Am (24~42 nts) CGAAAATCGGAACAGAAA 53 870
Pn10-Rm (893~874 nts) CGGCCTTATAACTCCTCGIC

ATCC 33563

(A)

(B)

©)

»)

ATCC 33563

ChDC KB6

ATCC 33563

Fig. 3. Gradient PCR. In order to determine the optimal annealing temperature, PCR was performed with primers (A) Pn10-F-AC/ Pn10-R-AC,
(B) Pn10-F-A/ Pnl10-R-A, (C) Pnl10-F-ACnv/ Pn10-Rm primers, and (D) Pn10-F-Am/ Pn10-Rm and the genomic DNA of P. nigrescens ATCC
335637 at the annealing temperature of 1,49.2°C; 2, 51.4°C; 3, 53.9°C; 4, 55°C; 5, 56.2°C; 6, 57.5°C; 7, 59.2°C: 8, 61.4°C; 9, 63.9°C; 10, 66.1°C; S,

size marker (100 bp ladder).

1A @& F 4R =Zdo|m 4(Pnl0-F-AC/ Pnl0-R-AC ¥
Pnl0-F-A/ Pnl0-R-A)2] P nigrescens ATCC 33563" A& #2]
AZE AE Yolny] ¥l PCRS 245k Wi e g A s}
Aok 2 A F 74 Zetolw A B 4 pg (9F 2,0000k] 7t
A A% 7Fsst Atk Fig. 5).
o F

T B AR Y] T tEo] Alw 738 ok
o] 74:3] oA, Hlu-S £ SR B Hl
16S tDNA2] &2k71Md Bl 2 DNA-DNA pairing'y
o] gk O R AREH I UTh9). HES,
F, TS & 5 oldellN T A BRE OA%

HOF DNA ZEHHY Al A 214 aradrqagdygy

n}

N o
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EOEEEO
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DNAZ ©]€3&}o] Southern blot -41& AJ8igt 23}, Pn10 DNA
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ChDC KB6 TF¢ AE DNAYE  hybridizationd}e] P
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Fig, 4. Specificity test of the PCR primers. (A) Pnl10-F-AC/ Pnl0-R-AC, (B) Pn10-F-A/ Pn10-R-A, (C) Pn10-F-ACny/ Pnl0-Rm primers, and (D)
Pnl0-F-An/ 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, P. nigrescens ATCC 33563%; 3, P. nigrescens ChDC KBS; 4, P, nigrescens ChDC
KB6; 5, P. nigrescens ChDC KB50; 6, P, nigrescens ChDC B270; P. intermedia ATCC 256117, 8, P, intermedia ATCC 49046; 9, P. intermedia
KB2; 10, P, intermedia ChDC KB3; 11, P intermedia ChDC KB14; 12, P intermedia ChDC KB18; 13, P. intermedia ChDC KB19; 14, P
intermedia ChDC KB29; 15, P. intermedia ChDC KB53; 16. P, gingivalis ATCC 33277% 17, P. gingivalis ATCC 49417; 18, P. gingivalis ATCC
53978; 19, P endodontalis ATCC 35406%; 20. T. forsythia ATCC 430377, 21, A. actinomycetemcomitans ATCC 33384, 22, F. nucleatum subsp.
nucleatum ATCC 25586%; 23, F. nucleatum subsp. polymorphum ATCC 109537,

(A) 0.5
0.3

(B)

Fig. 5. Sensitivity test of the PCR primers. (A} Pnl3-F-AC/ PnlQ-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 P
nigrescens ATCC 33563". The PCR products were electrophoresed in
1.5% agarose gel. Lanes: S, size marker (100 bp ladder); 1 through 7,
purified genomic DNA serially diluted 10-fold from 4 ng to 4 fg.
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ABSTRACT : Development of Prevotella nigrescens ATCC 33563"-Specific PCR Primers
Soo Keun Song'’, So Young Yoo'’, Mi-Kwang Kim', Hwa-Sook Kim®, Sun-A Lim®,
Do Kyung Kim??, Jae-Yoon Park®, and Joong-Ki Kook'" ('Department of Oral Biochem-
istry, “Department of Oral Physiology, *The Second Stage of BK21 High-tech Dental Care &
Human Resource Training Center, and ‘Department of Biochemistry & Molecular Biology,
Medical college, Chosun University, Gwangju 501-759, Republic of Korea, *Chunnam Techno
College, Gokseong County, Jeonnam 516-911, Republic of Korea)

A Pnl10 DNA probe was introduced as a Prevotella nigrescens ATCC 33563%-specific DNA probe. In that study,
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the specificity of the Pn10 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 Pn10 using the wild type strains of P. nigrescens and is to
develop the P. nigrescens ATCC 33563%specific PCR primers based on the nucleotide sequence of the Pn10.
'The specificity of the Pn10 DNA probe was determined by Southern blot analysis. The nucleotide sequence of
Pn10 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 Pn10 DNA probe were hybridized with the
genomic DNAs from P. nigrescens ATCC 33563" and KB6. The Pn10 homologous region, KB6-Pn10, of P
nigrescens KB6 was cloned by PCR and sequenced. The Pn10 and KB6-Pn10 DNA fragments were consisted
of 1,875 bp and 1,873 bp, respectively. The percent identity of the two was 98.8% and the divergence of them
was 0.6%. The two primer sets (Pn10-F-AC/ Pn10-R-AC and Pnl0-F-A/ Pnl10-R-A), designed base on the
nucleotide sequences of Pnl0 DNA probe, were specific to the P. nigrescens ATCC 33563". The two PCR
primer sets could detect as little as 4 pg of genomic DNA of P. nigrescens ATCC 33563". These results indicate
that the two PCR primer sets have proven useful for the identification of P. nigrescens ATCC 335637, especially
with regard to the maintenance of the strain.



