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The DNA probes Pn17 and Pn34 were evaluated for their
ability to specifically detect clinical strains of P. intermedia
and P. nigrescens from a Korean population by dot blot
hybridization. These probes were sequenced by extension
termination and their specificity was determined by
Southern blot analysis. The results revealed that the Pn17
sequence (2,517 bp) partially encodes an RNA polymerase
beta subunit (rpoB) and that Pn34 (1,918 bp) partially
encodes both rpoB (1-169 nts) and the RNA polymerase beta
subunit (rpoB'; 695-1918 nts). These probes hybridized with
both HindIII- and Psf-digested genomic DNAs from the
strains of P. intermedia and P. nigrescens used in this study.
Interestingly, each of the hybrid bands generated from the
HindIlI-digested genomic DNAs of the two bacterial species
could be used to distinguish between them via restriction
fragment length polymorphism. These results thus indicate
that Pn17 and Pn34 can simultaneously detect P. intermedia
and P. nigrescens.
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ol 774 = 744 Agbolrt
A 5 Znk HuollA] Al FeAY E AT
dAAPS B8l = ‘é‘LﬁiXJD]-(Kakehashl %, 1965). 01]

Zo|th(Kim 5, 2003; Yoo 5, 2004). Z<= P nigrescens
2 P intermedia 5ol DNA 454 27 (Fukushima
%, 1992; van Steenbergen -5, 1982), @54 A&l (Gmur
2} Wyss, 1985; Nakazawa 5, 1988), 5184 74 (Frandsen

&, 1995) 5 AlitHA ghiAd A9 (Shahel Gharbia,
1992) 59 A¥oz A2 Foz 57 LHEA.

ofz] A+ AF} P intermedias AFTA3E WiolA P
nigrescens®th 7% WIx7} =3, P nigrescens= A
W A)2el A8k Aol 2eql, 1elT AZE Ae B
oA A& vl=rt o] Erks ®¥aEo] 9ok (Conrads 5,
1996; Gharbia 5, 1994; Kim 5, 2004). 3}x|qt, o]e}=
ke o7 AdEx B 9ehAll 5, 1997; Kim
5, 2003; Teanpaisan 5, 1996).

P intermedia®t P nigrescens 7 1552 383
EAE0] v frAkelr] whiel] sk me
wog FAsP| ofHe Hub ohE AdEA=
th(Baumgartner 5, 1999). &l dz] o] &= Q&=
4 AE 1 Rapid D32 A(BioMerieux, Marcy IEtoile,
France) =+ Rapid ANA II system(Innovative Diagnostic
Systems, Norcross, GA, USA)° 2% P intermedia®t P

P
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nigrescens?t THEA] gk=t)

54 At 74 A3} Ay 7k AstAlY] o
Toll el wiA Algre] AEH 2 5ol g=|o]
of gkt AFA3E dod)= Y AldEe HE Y
Aol = HEA]l 357 Aok, & 5ol oA 2 &
Eo] &4l Z2 ¥ (DNA probe)s ©|-&sh= Hld, 7+ Al
e 5o] ARt 16S zho]¥sE: RNA(16S rRNA)C]
A7IMEE wiEke g g FRIEA A4S (PCRY 5ol
o] 453 9Irh(Krieg, 2001). AEA ]l TF AlFuleky
< EE oRt e AAE & s el Al
weFzzle] Zbehgar, wieFAlzke] An, o] 55 AlHslr]
A oz 74 Asks xRS AldsloRt ske
ofg] 7] 7]EHel oelg /A 9t ol#d V=
Al ofeigso] 7] whiel Al&sia Ak Al
Algdo] L g slA =9l ol 7S uAA kgl
wog woky whE F¢ shrt Alite] zE DNA
% ]84} hybridization |t} DNA Zzuwl-e =7}
Tof Bolxr} ot ab opel, ZeH 2 ALEShs
DNAS| alxkd7z|M o] 722 Fo 5 Zlol| 454l
27 7] whikoll Aol Fh(family) FEollAFE 5
T/ 4T T = Aol Yoh(DiRienzo 5, 1991;
Kook %, 2002). #<* Gang 5(2002)2 shot gun H-S
o]-g3lod P nigrescens 9336 A5 DNA fragments &
2493}, dot blot hybridization % Southern blot 4]
oz ZZF3 P nigrescens 5°] L2 HE A5},
152] dot blot hybridization H|°]E] % Pnl7 % Pn34
DNA Z2X¥ = P jntermedia ATCC 25611T, G8-9K-
3(ATCC 49046) & P nigrescens ATCC 33563" A&
DNA =59} hybridizationd}ith. ©]+= Pnl7 % Pn34
DNA ZZY7} P intermedia®t P nigrescens = &)l
AZS F Y= 7FeAe] e usitt arjuE, &
7= Pnl7 & Pn34 DNA ZEB7} P intermediaSt
P nigrescens = &4 A= 4 = AE Southern
blot analysisE 5sle] ZHFskarxl A= ]t

¢

Al
=

B
=

oo

M=

bl
0%

Al 2 el

E Aol AR Al Fo] HIATELS Prevotella
intermedia ATCC 25611', Prevotella nigrescens ATCC
33563", P intermedia ATCC 49046, Fusobacterium nu-
cleatum subsp. nucleatum ATCC 25586', F nucleatum
subsp. nucleatum ATCC 23726, F. nucleatum subsp.
fusiforme ATCC 51190, F nucleatum subsp. polymorphum
ATCC 10953, F nucleatum subsp. vincentii ATCC
49256', Aggregatibacter actinomycetemcomitans ATCC
43717, ATCC 43718, ATCC 33384 Porphyromonas

gingivalis ATCC 33277', ATCC 53978, ATCC 49417,
Campylobacter rectus ATCC 33238" 5 o]glon], o]&
+ American Type Culture Collection(ATCC, Manassas,
VA, USApIA Felstdet. daola el 555 P
intermedia T-5(ChDC KB5, ChDC KB6, ChDC
KB50 = ChDC B270)2% P nigrescens 15—=(ChDC
KB2, ChDC KB3 ChDC KB14, ChDC KB18, ChDC
KB19, ChDC KB29 % ChDC KB53)& 3h=9le] A2
A3} XAl ol 4] Hesle] 16S rDNA 714G A
vladol ofs F roE A AL ARt

P intermedia, P. gingivalis, P. nigrescens "o~ 3%
Tryptic soy broth, 0.5% Yeast extract, 0.05% Cysteine
HCI, 0.5 mg/ml hemin, 2 ug/ml vitamin K, -2 v}l vl
AolM, F nucleatunre Schaedler broth (DIFCO Labo-
ratories, Detroit, MI, USA) wix|ol|A, 4. actinomy-
cetemcomitans= 3% Tryptic soy broth (DIFCO Labo-
ratories), 0.1% Yeast extract (DIFCO Laboratories), 5 pg/
ml vancomycin (Sigma, St. Louis, MO, USA), 75 pg/ml
bacitracin = 10% horse serum (GibcoBRL, Gaithersberg,
MD, USA)e.Z ulighsl wijx]olld], C. rectus= 3.7% Brain
Heart Infusion broth (BHI, DIFCO Laboratories), 0.5%
Yeast extract, 2.0% sodium formate (Sigma), 3.0%
sodium fumarate (Sigma), 0.5 mg/ml hemin, 2 pg/ml
vitamin K, 2 w3 wjx|o4] wieksisict. o] wf 4.
actinomycetemcomitans= 10% CO} A== wlof7]|
oA wiekelglem, o o]ele] BE Al FEE 85% N,
5% H,, 10% CO,°| &37I2~7} ¥ 37°C anaerobic
chamber (Model Bactron I, Sheldon Manufacturing
Inc., Cornelius, OR, USA)lA 2~7% 5al vljofslo] o}
o] Aol o] &5t

Al A& DNASY FZ

Al #%5 DNA %2 Lippke 5(1987)%] uhd& =
gl FE51ct. &, 2] Al 55 100 mle] o
A wfRloflA] wekelar, AAlEeE]7]elA AR (7,000 x g,
104-)8ko] Al pellets Ak, ofol]l 10mle] AlZ £
3l 2°4(5M guanidine isothiocyanate, 50 mM Tris-HCI
[pH 7.6], 10mM EDTA, 2% S-lauryl sarcosinate, 140
mM 2-mercaptoethanolye- 23 = el Fof FH9
phenol/chloroform FZH ¥} olel-& Y-S o] 835}
A% DNAZ Agleh. %38 A% DNA ¢% 9 5=
= Ak2JAl #5371 (Ultrospec 2000, Pharmacia Biotech.,
Cambridge, UK)E ©]&3lo] 260 % 280 nme| I}kl

A ER=E Z4se] e

Plasmid DNA +&
E. coli DH500l =815l P nigrescens A52| HindIIl
N _

P
AtEsddo] gk A= plasmid DNAE &4
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9] alkaline lysis & AccuPrep™ Plasmid Extraction
Kit(Bioneer Corp., Daejeon, Koreays ©]|-83lo] #|=3]
) AR Z25e,

DNA Z2389 AA 9 ¥

DNA Z&3e] A= QIAEX I*(QIAGEN Inc., Valencia,
CA, USAYE olgsfe] A|=3|ake] A AJel] whet AAsh
3

DNA Z=2H= DIG-High Prime(Rhoche Diagnostics,
Mannheim, Germany)s ©|-8-sle] FX|8lict, 34 I}
4 1pgel DNAel 2T F971 16wt H=% S5+
2 93 B oA 1087 719sje] DNAS 94417
5 Aukz] dgoll o] Algleh of7]el 4ul DIG-High
PrimeS A7jalo] 2 A3 A7 ARD F 3TCOIA
12417k wiokslodct. wiok 3 02 M EDTAES o] ukg
= AAAZ

Southern blot hybridization = chemiluminescent
detection

Zh AlgtollA] 323 5ugel A DNAE Hindlll =
= Psl AlRtEAz Al AE5S 27 0.8% ol
Alol] A7]%dF3ka A capillary transferd ©Z nylon
membrane(Rhoche Diagnostics)oll transfersfal, 120°C =
T HoflA 30% 59t bakingsle] DNAE membraneol]
I A Zth. Membranes hybridization &4(5x SSC,
50% formamide, 0.1% sodium-lauroylsarcosine, 0.02%
SDS, 2% blocking reagent)®-2 42]7} 3k prehybridi-
zationA]7] th2- o]5 wg|i, A &% hybridization &Y
of DIG-High Primes ©]-83}] labeling?]Zl DNA =
ZHE Hrlsle] 124]7F hybridizations}3ith. Membrane
& ALollx] 5H7F 2 x wash £4(2 x SSC, 0.1% SDS)
o= 28] AlAslaL tRA] 0.5 x wash €94(0.5 x SSC, 0.1%
SDS)e 2 68°Coll#] 15%7F 2 A& 33t Blocking
solution(buffer 2) 100 mIs- 31 30%7F wjoksl &
buffer 201 anti-DIG-AP conjugates 75 mU/ml(1:10000)
A7Fsled 3]43F 20 ml antibody solution] membrane
< 93 3087 HRSAIAA 15587F 100 ml washing buffer
2 28] AA3}ct. Detection buffer(buffer 3) 20 mloflA]
2~537k QP =Al Skodrt. DNAZe] 91271 3lod mem-
braneE polyethylene filmAell £ oF 20%-2(1 ml)2|
CSPD"2 #-&3} &, =4 polyethylene film®2 mem-
branes o] 7] o] membranedtol iF A 4 QA
shodet. 5E7h AdolA] b & Fhekel o AlAsk
film®] 7Pl 5 4sled, 3 ukdo] doju=E 37°C
wjokrlof A 1587F HkgA1Zl &, AbollA X-ray film
(Lumi-film chemiluminescen”, Rhoche Diagnosticspll 15~
2587 xZA1Zh

DNA Z 28 59 AAF7|AEAA

DNA =240l Pnl7 % Pn349] sakedz|xed AAL
EALo] extension termination-2 ©]-235Fd Bioneer A}l
olz|sle] AJsisigict. olw ChDC-F(5-AAT ACG ACT
CAC TAT AGG GCG AA-3') & ChDC-R(5-CCT CAC
TAA AGG GAA CAA AAG C-3) Zglolmli: =
DNA Z 238 9| allaled7| 94 o] 35422 ALg33
1= Pn17-F1(5'-AAG TCG TTG TTG AGC GTG AA-
3", Pnl17-R1(5'-AAA GAT TTC GCC AAG TGC TA-
3", Pnl17-F0.5(5'-CGT AAA AAG AAG TTG CCT
GTG A-3'), Pn17-R0.5(5'-CGC ACC ATT CGC TCT
GA-3") % Pnl17-F2(5'-CGC GAG CGA ATG AAT GI-
3") Zejo|ulE= Pnl7 DNA Z2u9] l4led7|xd7aA o,
Pn34-F1(5-GAC GGA ATG CCT CAA CTA TCT
GTA-3") % Pn34-R1(5-ATT GGG CGG TAA GGC
TCA GT-3') Zzlo]u|= Pn34 DNA ZgH9] 3l4led7]
AAAA ] F7HH o2 ARSIt olF Zelolue] A
A= PrimerSelect Z 218} (Version 5.00; DNASTAR,
Inc., Madison, WI, USAYS ©]835}%.2m, Bioneer A}
of ¢JE|sled STt o] F DNA Z2H o] alxkely|
Ad-g ZAA3 T GenBankell 553kt

Al
=

ok

1

Pn17 % Pn34 DNA Z2HE0] F.Eo]A]S ooluy|
Qal, P intermedia®t P nigrescenss X33t 6% 15
79 #8714 FAAE AadTEs A% DNAE
Hindlll Algts42 Akt $ Southern blot w45 414]
shodct. 2 A3 7 ZEYH RSE P ointermedia®t P
nigrescens A5 DNASI} hybridizations}$3L, P intermdia
2} P nigrescenss AltEAA T o|tokslo) O3] HE
& F des ¥ F UA(Fig 1.

P intermedia®} P nigrescens QA2 52 A&
DNAES ©]83fo] Pnl7 DNA Z2H 9 F.Eo|4g&
Southern blot ++A¥ o2 ARSIt 2 Aw} FhaudT
ol P nigrescens ATCC 33586'¢} lAlollx] H2]gk P
nigrescens T (ChDC KB5, KB6, KB50 % B270)
o) AEE Hindlll AZ 542 Akl 7Pl 2%
72 27125 kbp)e] M wi=sF ®ich(Fig. 2A). st
Auk, Aeflt gh=elollA F2lE P intermedia TT=
= A= Aolgk 2719 dbs Wl=E B3Ick(Fig. 2A). Psd
AlRE 47 Akl 739l dolx= P nigrescens ATCC
335869} SlAtolA HE|8t P nigrescens T5-5(ChDC
KBS, KB6, KB50 & B270)7ke] 5d3gt 27]9] kg wll
Z5(F 5.0 kbp = 1.0 kbp)y= UYL, A2 Aoldl ul
=% Yelsth(Fig. 2B). P intermedia 552 735
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Kbp S 123456 7 89101112131415

102

4.0 -
3.0+

2.0+
1.6 =+

1.0 =

A)

S 123 456 7 8 9101112131415

Kbp

(B)

Fig. 1. Southern blot analysis to investigate the specificity of (A)
Pnl7 and (B) Pn34 DNA probes with the HindIII-digested
genomic DNAs of reference strains. Lanes: S, Hind IlI-digested A
DNA 51ze marker; 1, F nucleatum subsp nucleatum ATCC
25586"; 2, F nucleatum subsp. nucleatum ATCC 23726; 3, F
nucleatum subsp. polymorphum ATCC 10953"; 4, F nucleatum
subsp. vzncentu ATCC 49256"; 5, F. nucleatum subsp fusiforme
ATCC 51190; 6, P gmglvalls ATCC 33277% 7, P gingivalis
ATCC 53978, 8 P, gingivalis ATCC 49417;9, P zntermedta ATCC
25611"; i 10, P, intermedia ATCC 49046: 11, P mgrescens ATCC
33563'; 12, A. actinomycetemcomitans ATCC 43717 13, A. acti-
nomycetemcomltans ATCC 43718; 14, A actmomycetemcomztans
ATCC 33384; 15, C. rectus ATCC 33238". kbp, killobase pairs.

o oix= HaFFel P intermedia ATCC 25611'3}
ghglofl A o2 QlAk ®e] <l P intermedia ChDC
KB14, KB18 % KB197} %2 uwl= kxS wolw =
a9l P ointermedia ATCC 490463 A} 22 45
¢l P intermedia ChDC KB2, KB3, KB29 % KB53¢]
7L 2719 HEg wlE=E M 3th(Fig. 2B).

Pnl7 DNA Zzve] sialdr|xeds 43k A7 2,517
bp(GenBank accession no. GU393245)Z 1A= o] 35
+ < 7 23lek Pnl7 DNA9| @Ad7|IM s vl5=
%iL ‘4_01]*1 Algshe Blastx 22l e g ZAgk 2z
Prevotella veroralis F0319 152 DNA-directed RNA
polymerase beta (rpoB) %P (GenBank accession number;
ZP 05858236)} o)Al 3714 FFollA 92% &L
sheke e b 4 USieh. E=3F Pnl7 DNA Z2ve]
AAA 7|1 EE ulele @ MapDraw ZZ 13 (Version
5.00; DNASTAR, Inc., Maidison, USA)S ©]-g-3lo] Psi
Aaadd AEE uxﬂs} 7=} 931, 1108, 1813
el SEelo|= Ao EAISISAnt. o]+ Fig. 2Bell4 Pnl7
DNA Z2dg uh3sle ped AlgtE4ss Axkd P

S123 4567 891011121314

Kbp

102

4.0 =
3.0=

2.0 =
1.6 =

1.0 =

*)
S123 45 67 8 910111213 14

(B)

Fig. 2. Southern blot analysis to confirm the specificity of the Pn17
DNA probe with the (A) HindIll- or (B) Pstl-digested genomic
DNAs of clinical strains of P. intermedia and P. nigrescens. Lanes:
S, Hznd lI-digested ADNA size 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 KBS53; 11, P nigrescens ChDC KBS; 12, P.
nigrescens ChDC KB6; 13, P. nigrescens ChDC KB50; 14, P
nigrescens ChDC B270.

nigrescens ATCC 33586' #1& A3 Z 178 bpet 706 bp
7b ZAEt vlag wf A2 dxshe ARSIk (Fig. 2B).

Pn34 DNA Z24.°| P intemedia = P nigrescensoll
el F-5¢]45 Southern blot -+ o2 ZARRE Z3},
FFFF9 P nigrescens ATCC 33586'¢} QAdolla]
2|3t P nigrescens T=(ChDC KBS, KB6, KB50 %
B270)¢] A5 Hindlll A3t T42 Aokt 7-fole
BE 7R 37](1.9 kbp)e] HFE wl=r} B 9ich(Fig. 3A).
P intermedia 755 AoRlolA d2E 54 A
¥ °F 23kbpe] Hks WMEZE HS Z]“i, gheloll A 2
H #5552 oF 5.0kbps Ho|l= FFE(P intermedia
ChDC KBI4, KBI8 @ KBI19)} ¢ 6.0kbpS Ho]=
ﬂ'—?—%(P intermedia ChDC KB2, KB3, KB29 =
KB53) & 74§48 wolthFig. 3A). Psd A7 &
27 Arkel A%l 9dolrl= P nigrescens ATCC 33586"

7o 735 42kbp, 6.0kbp = 14.0kbp Z7]¢] ¥k%
HH‘37} BPa, EoloA] BEjE A B TS5

745 P nigrescens ChDC KB6 7=} 3.2 kbpo} 15kbp
2719 Mk wWi=E Bolw, vz A i T
(ChDC KBS5, KB50 % B270)> =5 42kbp H-$ Hﬂ

=xat Bojch(Fig. 3B). P intermedia 552 735l 3



DNA probes for P. intermedia and P. nigrescens 17

S123 4567 891011121314

Kbp
10.2

4.0
3.0

2.0
1.6

1.0

4)

S123 4567 8 91011121314

(B)

Fig. 3. Southern blot analysis to confirm the specificity of the Pn34
DNA probe with the (A) HindIll- or (B) Psf-digested genomic
DNAs of clinical strains of P. intermedia and P. nigrescens. The
lanes are the same as in Fig. 2.

olM& HastFel P intermedia ATCC 25611152}
ghmelollA A I 8 ¥ T P intermedia ChDC
KB14, KB18 % KB197} ¢F 102kbpe] 72 ukg W=

vy, el P intermedia ATCC 490463 <]

2] #¢ P intermedia ChDC KB2, KB3, KB29

KB530ll4 2F 6.0kpbe] & Z7]2] kg wi=E w
D]-. Skxluk, P intermedia ATCC 490462 73+ ¢
4 2] ?_r"“ﬂ# =] oF 14.0kbp 2719 HFE u
7t o] Belrk(Fig. 3B).

Pn34 DNA Zg19] dli1917|x]adg A5 Az 1,918
bp(GenBank accession no. GU393244)£ TAEo] 23l
o, Blastx ZEZaso g M3 Azt 3 HA2} 169
HA A 7| A D (1-169 ntsye->  Prevotella veroralis
F0319 #52] rpoB w44 (GenBank accession number;
ZP_05858236)7} ofu|icAl 1714 FFollA] 95% FL
AL, 695-1918 ntsE> Prevotella veroralis F0319 i
2] DNA-directed RNA polymerase beta' (rpoB’) &F
w12 (GenBank accession number; ZP 05858235)3} o}
u)ial 3714 FFoA] 94%9] AREAS- ¥t Pn34
DNA 2280 poB HHS Pn17¢] rpoBirt 3%o|
AT Aoz FAEA ‘4.

Pn34 DNA Z2H.9o| alxed7|x9d-¢ nlelo @ MapDraw
Zgawls o]gste] Psd AltasAdd AEE AHAG
73} EAISHA 8sket. o] Pn34 DNA ZEHE whgs
= Psfl AljlEA=z 741451 P nigrescens ATCC 33563"
A Axo] BF 1.9 kbprrl Fche A3 w|ad ol
A& dAsh= At (Fig. 3B).

N2, ox,

o3

>
lr(n

™

LI~

4

A7 73} Pnl17# Pn34 DNA ZEH 52 Ajkas
AR oltfof-S o] 83l Wl o3l P intermedia®t
P. nigrescens T75o Aol AES + A= &
Adrt. 53 DNA Z=2¥ Pnl79] 7% Hindlll %
Psil ﬂlffiL S o] gste] F Al %3 AT T
oloml, Pn34e 7= Hindlll AlRkEsnte] F At
Fo] sAo| o]% 7}535kch Pnl73 Pn34 DNA =&
nEo DNA—4 24 RNA 354 RNAPYE T4
beta I beta' EE|RElo| =5 kodlele= Aol =
RNAP+= 270¢] alpha, 1719] beta, 1702] beta', = 17H
2] omega subunit® A% catalytic core(Erll T4l )t
o]7]o| promoterell 7ZA3tE]= sigma factor7} 7 §HE o]
holoenzymeo] o HAFE FuiS 4 A Hrt.

Al e SlolA 7P Bl o] &= e A
A= 168 rRNA -f-Axo|ct, six|ul, = FEol 9leiA]
£ 16S rRNA 4=} @llaled7|-de] AgAde] 98% o]
gol7] wistell o] AR WAV ARE 2t F
= 4% 7t gle 797 Aok (Khamis &, 2004). 3
Algte] & oAl i 5 sl slejA 168
RNA 3AE A 4 9}'\5 FAAE rpoBE el
o]-85laL Qlch(Drancourt £} Raoult, 2002; Khamis -,
2003; Khamis &, 2004; Kim 5, 1999; Ko &, 2002;
Renesto 5, 2001). %> 2 P nigrescens ATCC 33563"
7ol rpoB ARk swdh Hata) 3wiwk RS F
2yska, <bAd rpoB AARS] Ak 74 DS A3
thi, o] & wleksled Prevotella sppl - H Aol
°o]8F 4 YT A= AsHct
P nigrescens ChDC KB5¢} KB6 #7552 722 3=}
o] 77 ellA Ee=3iet. 3HAIRE Southern blot -4
W Aol ofsid, o]Fe] e FxRe| 7t dollA
215 2 Fol| SoiAnt, AlgtasAs A ojckeksto)] €
3] o] & AE=2 2= DNAS 7|4kl Abo]7t 9l
S & 4 USh(Fig 2B % 3B). o= fAlsdow
2 w57 A R A el EAE 4 9
A Qulglcl. b, P intermedia ChDC KB2,
1) KB5353% P intermedia ChDC KB14, KB18
KB1952 72 3k A2 AV 52 A2 o&
i] } Tl AEEI AL, & dollA A3 DNA
ZZ Yol A2 2 ukg wi=E R Aoh(Fig. 2 2 3).
van Steenbergen - (1991)% 3kxlz e 2] wjokst 10
T2 P intermedia®t P nigrescens A5 DNA2| A|
stasdd dels a7t A B dFEe] AR A
ok k= Zhe& IWASle] o] FTEO FHF A
S 3P Mittd 5(1996)= rlbotypmg of 23]
P intermedia &2 94 i 5= Aol HA ek
Ao EAeHS uky T35k

i

=

(o]

> d
fe feow
N

”‘E
2
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AFAS o] AuAlTE me 22 7] 5919
A5 o]&3lod ZHte] wdol EAIShE Alis B Al
7b Ee B T Al A R gk U
+ checkerboard DNA-DNA hybridization methods- ©]
43k A5 oA+ Az} #8Y=]lck(Papapanou 5, 2000;
Siqueira -, 2000; Socransky 5, 1994). o]2{gF Wb
Aol T2 FF2 DNAE o]&3fo] FAlol we AE
= 422 hybridization HHs& A2 Qlrke Ao
AUct. SHA|EE, olu] ARSEE ZE B} A A AE
DNAE AH8e17] wliel] fdeidoz 4540l £ A
e R R L I
olg|d 2 AlfE F M 4% 4 9+ DNA
ZEdE 7HH1—6‘]—_i/}{] —:’—w = 0 4_& A§7Lﬂr/]-
2 AT AHE F¥e, Pnl7 ‘Q Pn34 DNA =2
H+= sothern blot A4S 53k AlgtgALA Ao}k
Aol Qall P intermedia®t P nigrescens 155 &40l
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