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ABSTRACT

Development of PCR primers for the detection of the
Prevotella nigrescens based on the nucleotide
sequence of Pn23 DNA probe

Kim, Min Jung
Advisor : Prof. Do Kyung Kim, Ph.D.
Department of Dentistry

Graduate School of Chosun University

In a previous study, a Prevotelia nigrescens (P. nigrescens)-specific DNA probe,
Pn23, was cloned by shotgun method and southern blot hybridization. The purpose
of this study was to develop the /2 rnzgrescens species—specific PCR primers based
on the nucleotide sequence of Pn23 DNA probe.

The specificity was tested aganist 10 clinical isolates of 2. rngrescens, 6 clinical
isolates of 2 intermedia and 20 type strains of oral bacteria. The sensitivity of
PCR primers was determined by testing serial dilutions of the purified genomic
DNA of 2 rnigrescens ATCC 33563" as a standard strand.

The data showed that the two sets of PCR primers, Pn23-F1/Pn23-R1 and
Pn23-F2/Pn23-R2 had the species—specificity and the two sets of PCR primers,
Pn23-F6/Pn23-R6 and Pn23-F7/Pn23-R7, had the strain-specificity for the Z2
nigrescerns ATCC 33563". The detection limits of four primer sets was 0.4 pg~4
pg of the purified genomic DNA of 2 nigrescens ATCC 33563".

These results suggested that the two sets of PCR primer, Pn23-F6/Pn23-R6 and
Pn23-F7/Pn23-R7, could be useful in the quick identification of /2 rnigrescens
ATCC 33563 and particularly helpful in the confirmation of the strain. Moreover,

_iv_



the two sets of PCR primer, Pn23-F1/Pn23-R1 and Pn23-F2/Pn23-R2, could be
useful in the development of PCR kit for the epidemiological studies and

bacteriological diagnosis or prognosis for the endontitis and periodontitis.
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(Samaranayak, 2003; Kim, 2006). sFA 5, =42 QQ1Q1 XA &hx] Aol & x|
st Aldo]l Fad A A dHA AdtkMoore er o/, 1991).

T el oF 7ol Fo ASel AAFIL govl, AWAT A o 4uo] F
o] EAlst= Aoz dHA dtH(Mayrand and Greniner, 1998; Kim, 2006). o e <38
ALl &Y H Porphvromonas gingivalis, Porphvromonas endodontalis, Prevotella
mtermedia,  Prevotella  nigrescens, — Prevotella — denticola, Aggregatibacter
actinomycetemcomitans(Actinobacillus actinomycetermncomitans), Tannerella forsythia
(Bacteroides Jorsyitiss), T reponema denticola, FEikenella crroderns,
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1 Al 2 etz

b

B Ao o)l & H PLrevotelia spp.dl EETFY FaudFE L AAAFFEL Table
19 Yet WA, Prevotella spp.2l T F L FudFELS American Type Culture
Collection(ATCC, University Boulevand, Manassas, VA, USA)ol A G4 3}o] AF§3}
AN dANA B - TAHA L2 nigrescens 7+ P intermedia 7FEL = u| A
2219983 (Korean Collection for Oral Microbiology, Gwangju, Korea)ol A & okulo}
AF-8-5F Sl Tt

B Aol A_H 2 nigrescens, P intermedia, P. gingivalis, P. endodontalis, A.
actinomycetemcomitans L 7. forsythia TEO 3= TFEL  trypticase soy
broth(TSB)ell 0.5% vyeast extract, 0.05% cysteine HC1-H-O, 0.5mg/m{ hemin % 2ug/
m¢ vitamin K;ol H7FdE wiA ol HFso, 8% Ni 10% CO: ¥ 5% Hy7l &8 %+
371C @I Al Frlol A 1-2d3F e = us Aol ALEst AT S mwans
TFE 20% A%o] THE mitis salivarius-bacitracinMMBC; bacitracin ¥ %  0.5ug/
ml) SR Bf Ao EEsie], 37C CO2 At F7lol A 1-24%F wjFs & tv5 Aol

A5



Table 1. Bacterial strains used in this study

Species or subspecies

Prevotella nigrescens ATCC 335637 Prevotella nigrescens ChDC™ B270
Prevotella intermedia ATCC 256117 Prevotella nigrescens ChDC B272
Prevotella mtermedia ATCC 49046 Prevotella nigrescens ChDC B274
Prevotella loescheri ATCC 15930" Prevotella nigrescens ChDC B281
Prevotella brevis ATCC 191887 Prevotella nigrescens ChDC B282
Prevotella ruminicola ATCC 191897 Prevotella nigrescens ChDC B283
Prevotella melaninogenica ATCC 258457 Prevotella nigrescens ChDC B288
Prevotella bivia ATCC 293037 Prevotella nigrescens ChDC KB5
Prevotella oralis ATCC 332697 Prevotella nigrescens ChDC KB6
Prevotella corporis ATCC 335477 Prevotella nigrescens ChDC KB50
Prevotella buccae ATCC 335747 Prevotella intermedia ChDC KB2
Prevotella veroralis ATCC 33779" Prevotella intermedia ChDC KB3
Prevotella heparinolvtica ATCC 358957 Prevotella mtermedia ChDC KB14
Prevotella oulorum ATCC 43324" Prevotella intermedia ChDC KB19
Prevotella dentalis ATCC 49559" Prevotella intermedia ChDC KB29
Prevotella enoeca ATCC 51261" Prevotella intermedia ChDC KB53

Prevotella pallerns ATCC 7008217
Streptococcus mutarns ATCC 25175"
Porphyvromonas gingrvalis ATCC 33277
Fusobacterium nucleatam ATCC 25586"

Actinobocillus actinomycetermcomitans ATCC 333847

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

Dentistry, Chosun University; T, Type strain.

2. Al¥ A% DNASY =
Al A DNAS G-spin' ' Genomic DNA Extraction Kit(iNtRON Co., Seoul,
Korea)& o]l &3to] Axz3IJALY] Ao wet FZE39ct o ddufR ol 4wkt A

T wgs AAMA 3meel H4FET F F7] 2a7|7hA g g, Al



187 94 #2(13,000 rpm) 3t th 3002 G-S54 NS Y 2 Eg3to] 65Tl A
1587 WAl F 2500 AFEAE 9 EFF TS, AT lysatesE G-spin™
columnol ¥ 1#3F YAEZ (13,000 rpm)aFAth. Columnol 50009 A2 &N AES
WAl 1R AR 13,000 rpm) @ F 500w AlF G BE Wi 183 A4l
(13,000 rpm) 3tATh A A& RS s8] A A7 Al thA] 283 A4 AT
G-spin'™ column® eppendorf tubed| A =Z3}al 5002 &&L NS H7tslH T, 5

Ao WAg F 17 A4 (13,000 rpm)ste] Al Al DNAE FE35FSH

3. PCR Zzgtolw 249 HAA 2 A=
AePATtel Hae] 93] Pn23 DNA Z2HE09 AAdA7AdL 4561 bp= T4
o] glgo] WM t(Lee 2006). ¥ AFolHE Pn23 DNA Z2H dHadr|qdS

vlEl © 2 Primer Select Z 2 1% (DNASTAR Inc.)S& o] &3to] 449 PCR ZgtolHE

-

AAT § AzFek vk (Table 2).

Table 2. The PCR primers designed in this study

Size of
Primer pairs (positions)” Sequence of oligonucleotides (5'—3’)  amplicons
(bp)
Pn23-F1 (437-458 nts) GTAGCGGCACCGTAAAGGAATG 076
Pn23-R1 (712-686 nts) GACCGAGTTAAACCAGGCAGAGAA
Pn23-F2 (1595-1614 nts) GGCGCGGCTGAAGTGGTAAG 387
Pn23-R2 (1981-1960 nts) TTCGGAAAAGGCTGGAGTCTGG
Pn23-F6 (2103-2124 nts) GCTGCTTCGCCGTATCCTCCTA 662
Pn23-R6 (2764-2742 nts) GCGCAATAAATCGGTCCCCTAAG
Pn23-F7 (2892-2911 nts) CCTACGCCTGGGGTGAGACG 545

Pn23-R7 (3436-3413 nts) TGCTGCCTACTTCCTTGCTGTTTT

“The positions are based on the nucleotide sequences of the Pn23 DNA probe.



4. Gradient PCR
P nigrescens &9 HEYW A4S Y5t A - AFE F-5o]4 PCR Zgto|w 9
A A2 E Fot7] A 27 "W WA 21E& 77 95T oAl 5, 95T

A 30% Aldstd Y. A2 55~70TC Abolol A 30%x7F WS-8t =S dAeta, &

i)

& 720N 3022 st Al YA, AT, THE 303 wRIAY o F717

72CAA 1087 Ak

ofy
]

flo

PCRS  AccuPower” PCR PreMix(Bioneer, Daejeon, Korea)9} Peltier thermal
cycler(Model PTC-200 DNA engine'™, MJ Research Inc., Watertown, MA, USA)Z
o) g3t ANBFAY. AccuPower PCR PreMixol: 2t7 Snmole & 471%)
deoxynucleoside triphosphate, 0.8moled] KCl, 0.2mole®] Tris-HCl(pH 9.0), 0.03mole
frE ol dth. o 7)o 4nge] M A=
rotolw S5 Yol F 20 we PCR €%
S do] HEE 3o PCRS At HATH S8 F 2uE  15% agarose gel oA

A719gEste], 1 SHARS FAsAH.

9] MgCl, 2 1unit® Zzg DNA polymerase”} &
DNA<®} Z+7F 10pmole 2 9] forward®} reverse

K

5. PCR Zgtolw %9 Eolx 4 WIxE 374

P, nigrescens w72 HAE X A4S & AAE Zetolw A5 F-HoldS ¢
ol® 7] Y8, 20 F©21 ¥F)9 Prevotelia spp. =TT FudFE, Aol &
A 2 nigrescens 10 &5 L P intermedia 6 7T E9 A= DNAZ FH o2 3l
PCR& Aldstqith. o] wWf PCR =1 &3 2. 7] WAL 94TolA 53t
Aldstdar, Mg 94T, 30%), A7 Zetoln AA oA 30x), TR}(72T, 30%)
of Al #HAS 303 wrESACH, F7HAQ TS T2TolA 10&EzF A sk
AccuPower” PCR PreMix(Bioneer, Daejeon, Korea)ol % 20u0¢] PCR &£a-g o] 5
=2 4ng9 Al A% DNASF 2z} 10pmole® 9] forward®t reverse ZzlolWE 4
PCRE #1333l

Z} PCR Zgtolw 55 olgdte] =T & A= HA4FT9 Aw DNAES &7 98
NRTE ZAAY. 2 nigrescens ATCC 33563'¢] 2% DNAZE 4dngoll Al 4fg7} A
10014 84 3le] PCRE Al 333 th.



m. 2 3

1. Zt PCR Z&ol BE9 AL % (annealing temperature) 23

PCR Zgtolm 59 AFLEE F3t7] s, 2T S 55~70T Apo]ol Al 30x1t
HHS3-st 5 AASto] gradient PCRE Al 1 A3, d3e BE SXoA]

=l

4 PCR AtEo] S35tk o] Z3E wgoez & d7oMEs 4 T/ PCR Zeto

Table 3. The annealing temperatures and sensitivities of PCR primers

) Sensitivities
) ) Annealing temperature .
Primer pairs “C) (amount of genomic DNA,
pg)
Pn23-F1
65 04
Pn23-R1
Pn23-F2
65 4
Pn23-R2
Pn23-F6
65 4
Pn23-R6
Pn23-F7
65 0.4
Pn23-R7




P. nigresoens ATCC 335637 P. nigrescens ChDC KB 50
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Fig. 1. Gradient PCR in order to determine the annealing temperature of the
primers (A) Pn23-F1/Pn23-R1, (B) Pn23-F2/Pn23-R2, (C) Pn23-F6/Pn23-R6 in 2
nigrescens ATCC 33563" and 2 nigrescernns ChDC KB50. 4 ng of each bacterial
genomic DNA was used as PCR templates and each PCR temperature. The PCR
reaction products were electrophoresed on 1.5% agarose gel. Lanes: S, size marker
(100 bp ladder); 1 and 9, 55.0C; 2 and 10, 554C; 3 and 11, 56.2C; 4 and 12, 57.
5C; 5 and 13, 59.2C; 6 and 14, 61.4C; 7 and 15, 63.9C; 8 and 16, 67.7C.

P. nigresosns ATOC 336637 P. ngesoansChDC KB

Kbpp S 1 2 3 45 6 7 8 9 10 11 1213141 1617 1819 0242 B 24

Fig. 2. Gradient PCR in order to determine the annealing temperature of the
primers Pn23-F7/Pn23-R7 in 2 nigrescens ATCC 33563" and 2 nigrescens ChDC
KB50. 4 ng of each bacterial genomic DNA was used as PCR templates and each
PCR temperature. The PCR reaction products were electrophoresed on 1.5% agarose
gel. Lanes: S, size marker (100 bp ladder); 1 and 13, 55.0C; 2 and 14, 5547C; 3
and 15, 56.2C; 4 and 16, 575C; 5 and 17, 59.27C; 6 and 18, 614C; 7 and 19, 63.
9C; 8 and 20, 66.1TC; 9 and 21, 67.7C; 10 and 22, 68.97C; 11 and 23, 69.7C; 12 and
24, 70.0C.



2. PCR =&olv 59 5|4 AF
Pn23 DNA X282 dAA7|HES blgdoz HA S 4 £7F9 PCR Zgoly %HE
S o83V 2 nigrescens L P intermedia T, FHATF, Aol A EH
P TFES Hdo®E PCRE A At 1 A3, 7+ %o Zgto]w(Pn23-F1/Pn23-
R1, Pn23-F2/Pn23-R2) A fol& & AFd A&H EE 2 ngrescens T3 A&
DNAE AZZ F U&sS & F UATH(Fig. 33 Fig. 4. UmA F 4o xeo
(Pn23-F6/ Pn23-R6, Pn23-F7/Pn23-R7) 73 Eiy

o= 2 nigrescens ATCC 335637 %
Z':

_(,D__
7ol A5 DNAC]A PCR 4tEo] ST&dS ST AN (Fig. 33 Fig. 4).

PCR¥H o 2|3 =Zz}o]

A
o
il
o
I
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o
N
3
3
Q
N
3
1)
o>
)
Q
@
w
w
(o]
(@)
w»—"
X
e
-}
Z,
o>

o A WAE oty A% vAES SA% 243, Pn23-F2/Pn23-R2¢ Pn23-F6
/Pn23-R6 Zetolw] BEojM= 4pg7hAl A ZE% 3L, Pn23-F1/Pn23-R1¥% Pn23-F7/
Pn23-R7 Ze}olw A5l M = 04pg7hA 31 &5 A tH(Fig. 59 Table 3).
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Fig. 3. Specificity test of the PCR primers (A) Pn23-F1/Pn23-R1, (B) Pn23-F2/
Pn23-R2, (C) Pn23-F6/Pn23-R6, (D) Pn23-F7/Pn23-R7 with purified DNA of the
type strain. 4 ng of each bacterial genomic DNA was used as PCR templates. The
PCR reaction products were electrophoresed on 1.5% agarose gel. Lanes: S, size
marker (100 bp ladder); 1, (=) negative control; 2, 2 nigrescens ATCC 33563"; 3,
2. intermedia ATCC 256117 4, 2 intermedia ATCC 49046 (G8-9K-3); 5, 2
Loescher/ ATCC 15930%; 6, 2 brevis ATCC 19188%; 7, 2 rwminicola ATCC
19189"; 8, 2 melaninogenica ANTCC 25845"; 9, 2. bivia ATCC 29303"; 10, 2 oralis
ATCC 33269"; 11, 2 corporis ATCC 33547"; 12, 2 buccae ATCC 33574'; 13, 2
verovalis NTCC 33779"; 14, 2. heparinolvtica ATCC 35895"; 15, 2. oulorum ATCC
43324"; 16, 2. dentalis ATCC 49559"; 17, 2 enveca moore ATCC 51261"; 18, 2
pallens ATCC 700821"; 19, 2 gingivalis ATCC 33277"; 20, £ nucleatarn ATCC
25586"; 21, A actinomycetemcomitarns ATCC 33384%; 22, .S mutans ATCC 25175".
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Fig. 4. Specificity test of the PCR primers (A) Pn23-F1/Pn23-R1, (B) Pn23-F2/
Pn23-R2, (C) Pn23-F6/Pn23-R6, (D) Pn23-F7/Pn23-R7 with purified genomic DNA
of clinical isolates of 2 wtermedia and £ rnigrescens. 4 ng of each bacterial genomic
DNA was used as PCR templates. The PCR reaction products were electrophoresed
on 15% agarose gel. Lanes: S, size marker (100 bp ladder); 1, (-) negative control;
2, P nigrescens ATCC 33563"; 3, 2 nigrescens ChDC B270; 4, 7 nigrescens
ChDC B272; 5, £ nigrescens ChDC B274; 6, 2 nigrescens ChDC B281;, 7, Z.
nigrescens ChDC B282; 8, 2. nigrescens ChDC B283; 9, 2. nigrescenns ChDC B288,;
10, 2. rnigrescens ChDC KBb; 11, 2 rnigrescens ChDC KB6;, 12, £ nigrescens
ChDC KBbB0; 13, 2. intermedia ChDC KB2; 14, 2. wmtermedia ChDC KB3; 15, 7.
intermedia ChDC KB14; 16, £ mntermedia ChDC KB19; 17, 2. mtermedia ChDC
KB29; 18, 2. intermedic ChDC KB53.
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Kbp S 1 2 3 4 5 6 7

05 —p

Kbp S 1 2 3 4 5 6 7
T ——
Kbp S 1 2 3 4 5 6 7
T w———
Kbp S 1 2 3 4 5 6 7

0.7 — |

Fig. 5. Sensitivity test of the PCR primers (A) Pn23-F1/Pn23-R1, (B)
Pn23-F2/Pn23-R2, (C) Pn23-F6/Pn23-R6, (D) Pn23-F7/Pn23-R7 with the purified
genomic DNA serially diluted 10-fold from 4 ng to 4 fg of 2 rnigrescens ATCC
33563". The PCR reaction products were electrophoresed on 15% agarose gel.
Lanes: S, Size marker (100 bp DNA ladder); 1, 4 ng; 2, 0.4 ng; 3, 40 pg; 4, 4 pg;
5, 04 pg; 6, 40 fg; 7, 4 fg.
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V. %2 % 59

= P nigrescensd) Wd F-Eo] DNA ZEH 7 4¢]x Pn239 3Aa¢d 7] A
2. nigrescensdl W@ F-5°] PCR ZetolmE A & al7] 93t Al g
(ATCC 3356319t JTFo A

23 (Pn23-F1/Pn23-R1 ¥ Pn23-F2/

=
A, P nigrescens F° TET

E—lN

DNA 255 HET & U= F /M9 =Zgo]
Pn23-R2)E°] /I At A1 At &
shu7F 16S rDNA A 7149 vl olth 16S rDNAE 7% FHAREA SdWo)

Fota ZelA g Aol Fe Wy F

owamA g deluA ga, A Fol duglel @Gl ¥ nEd PER A
FRol ol @ wol wARUA A el el YL ol Fae] AT

T Tl T4Z 4 9= PCR Zgelw sl (Ashimoto e @/, 1996)°]Lt
oligonucleotide X 2B 7§12 (Choi ef @/, 2000)o] o] &= 9t} AAZ 16S rDNA &)

™

Mg S wtg o2 3 2 pigrescenss F-59°] PCR Zetolw #Eo] 7]ty o
27h%E o] A tH(Ashimoto er @/, 1996; Baumgartner e @/, 1999; Siqueir ez a/, 2002).
a2 o]# 3 16S rDNAE ulgro 2 AA¥ PCR ZelolW 5L 2 migrescenst +r
AstA FAHANAN 7V TS Potermedia® A7 wE dFE9 A DNAE H 5
o]Z o7 HEHo] Bi¥ vl Ui (Siqueir ef @/, 2002). o]#F dHS FHE 7] 5}
of 5A At Fol W F-50] PCR Z#to]E 16S rDNA A 7IME 2 75
FrAazte] AV DS npeo 2 AAG 27FA] o] PCR Zeto]lwE 7fEse] A}
|et71= FHKim er a/, 2005). 2E= 2 AgolA AddE 5 OFFY 2
nigrescens £-5o] PCR Zgloln BEL 7]&0 /gy & PCR ol #E3
A Atz Ale] AT TH F O AS 23E dS F US Aom AIEHT
71 9] end-point PCRYE & U MZAAM 2 nigrescense] AR o] &= 9l
ou, AFAd w42 EBEUrseith H o oldd dAHS HYSt= quantitative
real-time PCR(qRT-PCR)® o] /M=ol o]&stx A (Greiner er &/, 2001;
Nagashima ez @/, 2005). wWetAx] &FF AFols 2 AFoA NdH Pn23-F1/Pn23-
R13 Pn23-F2/Pn23- R2 ZgtolH BES 2 nmigrescens?] oo ALE 715 g
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2~
T

B A3 AN 2 pigrescens ATCC 335637 #F A% DNAWHS &
T EF=FY =Zgoly A (Pn23-F6/Pn23-R6 ¥ Pn23-F7/Pn23-R7)% 723 At} Pn23

=
=

DNA Z 287 B dAFor AALH BE 2 morescens®t hybridization® 4 A7)

ol o AdetA XD Ak ol Ayl Hdd A dyEder &

ali

AR VY, 2 nigrescens &-5°] PCR Zgtoln 2Fo] AA¥ FFo] Pn23 DNA 4k
7N1Ad F AWEE(437 nt~1960 nt)o] 3, 2 nigrescens ATCC 33563 #3F-E0] PCR
ZglolWr AAE FEo] FUFR (2103 nt~3413 nt)¢l HE &3, Pn23 DNA

3, ERR= P aiorescens ATCC 33563" i3Fo] Eo]|z o=
Foke F9L sbeaol Ak Wb FF AT Anie
5!

THE S AH-3 Asda4a2 A U5 Southern blot 48 A3l o] & F
al

T W AE Ao Al oA ojsk BdE ArEL] AE B eASE WY
o= deHd ATeldR, DNA Z=8¥ PCRYW o] /IEHo olg¥iu vt
(Savitt ez a/, 1990; Morita ez a/, 1991; Premaraj es a/, 1999; Baumgartner es @/,
1999; Siqueir ez a/, 2002). o]# g WHE 5 DNA Z 2B L AFAQ Al v &
ojuf Azt Tol Hlel WESt Sol=rt Hojua At F FEoANEH

= FHo] At a2¥ F-59] DNA ZT2HE F2Y35}17]

Jm

Al = B2 A 9= a2 AAFQd A 5 Aol mEtH(Kook ef 4,
2003). ofel ®tal PCRYM 2 54 id7Iqdo]l walAd e 9 FAA7F glojok
=

vye E@d g
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W 5 2 ngrescenss F-5°0lHo2 AT F Uv FAAT IAGFE Jdof o]
428 4 S Aoz ArFHY. T3 Pn23-F6/Pn23-R69 Pn23-F7/Pn23-R7 PCR X
golHEL SF-A FeFES dAFeled F2 o|§IHE L nigrescens ZEA T
91 ATCC 33563" #5& A&sn AgsiA gEshed F434 AeE & Ae A

o2 Argd
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B AFE 2 nigrescens = EolHo2 HEY 4 3+ Pn23 DNA X =2H 9 9
AN LS v' o2 2 pgrescensdl W F-5¢] PCR Zgto|w & /|Estr] 95t
3]

of Aldgstlon, ¥ 22 dxs AT

1. Pn23-F1/Pn23-R1¥ Pn23-F2/Pn23-R2 Z&golv RBEL 2  nigrescens
ATCC 33563" 2 2 nigrescens U759 A% DNAS E-Eodo=z A&

S5k,

2. Pn23-F6/Pn23-R6 % Pn23-F7/Pn23-R7 Z#lolW REL 2  nlorescens
ATCC 33563" #5ue] A% DNAZ #&T & Jduth

3. o] PCR Zgolv 4850 HET & Ae HAaY 2 ngrescens ATCC

33563" %% DNA%Y-E 0.4pg~4pg ©] 2T},

o] AFANE F3 u Pn23-F1/n23-R1 % Pn23-F2/Pn23-R2 PCR Zg}o]
W 5L 2 nigrescenss F-50]H 02 HAEY £ U FAAT JAGEFAE It o]
28 5 Jde Aoz Azdr. wd Pn23-F6/Pn23-R69+ Pn23-F7/Pn23-R7 PCR X
golHEL SF-A FeFES dAFeled F2 o|§IHE L nigrescens ZEA T
91 ATCC 33563" #52 A&ata A&t AZsted F8a4 82 5 dS A

o2 Atgd
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2 3 Prevotella
o= e 7

DNA X2 H Pn23 3|27
nigrescens® A&L Y3

lﬂ r’i
AL lO

ol
=

Ho] Aol Fe F249YWI  Southern blot hybridization® ol 2]

Ik

Prevotella nigrescens(P. nigrescens)e &-5°0|4 22 HET 4 T Pn23 DNA

Z21H7 RaEYt E A3 E= Pp23 DNA T8 9 #AANAGEE vgog sto 2

nigrescens ¥ T 55 FT-5olAo® AET F 9 PCR ZeolmE Jidstaz Al
& =] ol o

Pn23 DNA 22 3H 9] Q7 AdS nfeto s PCR ZetolmE AA A, Zeto]
Hol F-EolAS HAFs7] et AdAA BB 2P migrescens 10 59

P
mtermedia 6 T, 181 20 £9 Prevotellz spp.ol I TETFF L Fa HAF9
A% DNAE F9 o= sto] PCRE Aldatdth. w3 z2 PCR Zeto]w o wWizhe
43171 Y3l A5 DNA 4fgH-H 4ng7t#] PCR 322 X831

PCR 2ol Pn23-F1/Pn23-R1 % 9 Pn23-F2/Pn23-R2 AE& & dAFolA A}
49 RE P mgrescens HTES T-50]4o02 HAEF3Y o, PCR 2 o]Pn23-F6
/Pn23-R6% 2 Pn23-F7/Pn23-R7 #ELS 2 nigrescens ATCC 33563 W& #5-5
o]o 7 HAZstyrt. Zelolv] ztzbel e 2 ngrescens ATCC 33563" A% DNA
Fo| HE FAE dotry] HF WA= APdAH, v 7HA Zgolw = ZH7; 04dpg &
= dpg7tA A& 7hs et

oj el dFZAR}E THE w, Pn23-F1/Pn23-R1 ¥ Pn23-F2/Pn23-R2 PCR *~¢}9]

W 5L 2 nigrescenss -50|H 02 HAEY £ U FAAT JAGEFAE It o]
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