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ABSTRACT

Evaluation of a Pigb DNA probe in the

identification of Prevotella intermedia G8—9K—3

Jeong, Seung-U, D.D.S., M.S.D.

Advisor : Prof. Jang, Hyun—-Seon, D.D.S., M.S.D., Ph.D.
Department of Dentistry,

Graduate School of Chosun University

The purpose of this study is to develop the strain-specific PCR primers
for the identification of APrevotella mmtermedia G8-9K-3 which is frequently
used in the pathogenesis studies of periodontitis. The /Azzdlll-digested
genomic DNA of 2 mtermedia G8-9K-3 were cloned by random cloning
method. The specificity of cloned DNA fragments were determined by
Southern blot analysis. The nucleotide sequence of cloned 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 Pig6 DNA probe were hybridized with the genomic DNA
from 2. mtermedia strains (ATCC 25611 and G8-9K-3) isolated from the
Westerns, not the strains isolated from Koreans. The Pig6 DNA probe
were consisted of 813 bp. Pigb-F3 and Pig6-R3 primers, designed base on

the nucleotide sequences of Pigb DNA probe, were also specific to the
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only both 2 mtermedia ATCC 25611 and 2. mtermedia G8-9K-3. In the
other hand, Pig6-F7 and Pigb-R7 primers were specific to the only Z2
wmtermedia G8-9K-3. These results indicate that Pig6-F7 and Pig6-R7
primers have proven wuseful for the identification of /2 mtermedia

G8-9K-3, especially with regard to the maintenance of the strain.
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) FGol = oF 40009 =9 Aol AAsa 9l o (Paster et al, 2001), ©]

5o A FE e 553 Feo 2@AE FAse]l AF biofilmE of

i

T3 T (Socransky et al, 1988). sFA|qk, o] SgtxAte] ofstH, X523
I AEE AT FY e AFA Y] Ba HATH(Slot et al, 1986; Dzink et
al, 1988). E3|, A&t Aol QoM Actnobacilius actinomycetern—

comitans, [FPorphyvromonas gingioalis, Prevotella mitermedia, 7annerella
Jorsyttua( Bacterordes forsyihus), Treponema denticola 52 AT £ A=
of Z3o] @wH X1 tH(Slots and Listgarten, 1988; Kook et al., 2005).

Prevotella intermedic= 18 74 @714 it (rod) o2 A T2 39

o
e

T T Uz F dEA A AAR P mtermedias AR AFE, dAal
A xed FAAAA A S XS A (acute necrotizing ulcerative gingivitis)
2 HIV A3 A& Sol o]3te 3xte] A Azt FHelA] WA A=
a2 9l o™ (Okamoto et al., 1999; Papapanou e @/, 2000), +7 &% HA

(Milsom ef @/, 1996)l = HAE=Ho] i Yok FH d=arle] 229
A2 Ao R AF Aol 9, Prevotella intermedia’t X2 A3 A A
wate]l AT A9 v Au5 F odFrr FX &ue Hirzt Ao

(Kook et al., 2005).

ot

P intermedizZt AFAZE FIA7E d dojAd Fa3dF =AAx

i

(virulence factor)®2+ +7 A3 A Xo] Y (invasion)(Dorn et al.,, 1998), W
=4 (Kim et al, 2004), succinate, isobutyrate, isovlerate % ammonia 5 3
2 54 AAFE(Saito et al, 2001), €84 2 A 3 A (Okamoto et
al, 1999) %ol Atk o]E9 AT AuE A¥EW, FFAF(ATCC 256111

o QEe FFE e B EA KT B AR 5o Aot &

Me
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Astgiet S 59, T AONAT] A Y AW A, AFGAA B
el¥l 2 intermedia 17 5= 74 AVALE AAT T e v A

28 2 intermedia 17 i+ FFTF2 ATCC
25611 = F7 A9 Az tF JY Sol 1 tHOkamoto et al, 1999). &=

@ AT Ao, 94 wel #F

oo AdT 89 A8 3 ST Hd o

= 9 g4 A7k Aolrk EA e tH(Okamoto et al, 1999). o]+ #2 F
of &AW, wFE e 54 sty wel AFASE Wele Aol
AolA, A FAZ A el WA e RE&EY oy wF FFol

Ao A Fastthe AS AAFEH

H< Kim (20052 AFd3e] AdF F st Fusobacterivm
nucleatum® EETF(ATCC 255861 )e] wlg 73 Eo] PCR(polymerase
chain reaction) Zetolw & 75ttt ol59 A+ inverted dot blot
hybridization(IDBH) MR & o] &3 £ nucleatun °}%-5°] DNA L2 B

2 Mast= FANN £ aucleaturn ATCC 255867 A A DNASe A d 3}

K

© ZEH(Ful2)7t UdFS B, ol iV Z2A G PCR
gholm S W Aolvh wE (2005 2 intermedia ATCC 25611" 3 2
intermedia ATCC 49046(G8-9K-3) wFE9 zZtzto] g #F-5o] DNA
ZEH9 o5 HAAAVAME S o g 747t dF S5 Y dF-5
o] PCR Z&lolHZ 7jtatglt.

A2 220059 AT TAANAN IDBH AM A3 2 intermedia ATCC
25611"3} 2 intermedia ATCC 49046 F A DNASH uk$-3}= Pig6el il
HiE DNA Z=227F 2249 HIJo 2 AFdAa]s d=dodA] &8 54

of

H P mtermedia TSI A FJAAAN B AP TFE(L mtermedia
ATCC 25611T3'+ P intermedia ATCC 49046)2] #7dA DNAE o] &35l

Pigb DNA Z 2B 9 P mtermedia®l tak E-Eolx ofF s 4

of\

s, %-
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5ol PCR Zztolv A& /WEstaux otk 1 23 od3k= 22 Pigh
DNA =Z=H= AMgdes £d 4" F5F5° 84 DNASHH

o
il

hybridizationst %4 i, Pigb DNA @714 4S ZAste] PCR Zele]w 2%

ol

A A, 2 termedia ATCC 25611° 3% 2 intermedia G89K-3 F it

=

of So1¢ PCR Zetolw B3 2 intermedia G8-9K-3 &5l 5olg PC
Zefolw 2ol JHTE k. o]eg A= Pigb DNA ZzH 9 ol & npgo

2 /" PCR XZgolw 5ol AF3e 2 mmtermedia®] w7874 x}o]o

e AL D 2 ntermedia ATCC 256113 2 intermedia G8-9K-3 %
5o 40 4 AHEE £ Aee nPHor NAtse Aoz o
B 313l wvlolt)
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HooAFoA ol &R Prevotella spp.ol ‘It

b
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intermedia ATCC 25611T, £ intermedia G8-9K-3, £ /loescheiir ATCC
15930", 2 melaninogenica ATCC 25845", 2. bivia ATCC 29303", 2. oralis
ATCC 33269', 2 corporis ATCC 33547", P buccae ATCC 33574, P
veroralis ATCC 33779', 2 owlorwm ATCC 43324", 2. brevis ATCC
19188", 2 ruminicola ATCC 19189, 2. jeparinolvtica ATCC 35895, 2.
dentalis ATCC 49559', 2. pallens ATCC 700821" % 2 enveca ATCC
512617 So|t}. o]5 #FEL American Type Culture Collection(ATCC,
University Boulevand, Manassas, VA, USA)olA Fd3dto] Alggo. =
3, AdA A B FAHE Prevotella spp. T EQ P intermedia KB2, P
intermedia ChDC KB3, 2 mtermedia ChDC KB14, £ imntermedia ChDC
KB18, 2 intermedia ChDC KB19, 2 imtermedia ChDC KB29, Z
intermedia ChDC KBb53, 2 nigrescens ChDC KBb, 2 nigrescens ChDC
KB6, 2 nigrescens ChDC KB50 % 2 nigrescens ChDC B270 52 a=7
o A EAY 23 (Korean Collection for Oral Microbiology, College of
Dentistry, Chosun University, Gwangju, Korea)oll A - okuko} A}-83}9t}.
B oo AlfE RE #FEL TSB(trypticase soy broth)oll 0.5% yeast
extract, 0.05% cysteine HCI-H-O, 0.5 mg/m{ hemin % 2 gg/m¢ vitamin K;©]
HA7ba Aol HEshe]l 85% Na, 10% CO2, 5% Ho7b &3 %= 37C @714

Al 7ol A 1-24 3 v ¢ksto] vh& Aol AHEEF 3



II-2. Al 3 A DNA9 F&

Ao FHA DNAE G-spin' ' Genomic DNA Extraction Kit(iNtRON
Co., Seoul, Korea)& °]g3sto] #lZ3|A o] X Alo] we} Alet F3% DNAE
Z3ottt ol & reke] Adstd o 2ok A A oA vk Al
1 e 3 me] AAuA o HFe b,

F 15 mE 10,000x g9 A HL o] &3}

rulm

ey —(N'

w2 Pre-incubation &3} 3

37CAAM 1A3F &t REGAIZ T of 7o 250 wo] G-¢%5 845 ¥ &
e F 65ColA 1583F RES-A

9tk o)y e AT lysatesE G-spin' " columnel %3 13,000 rpmol Al 1
B2 AAEE(12,000% o) s Columnel 500 ple A4 &4 AZ Y
A 17 A2 (12,000x ) stwk. o 7]el 500 weel A &4 BE ¥
3 A 127 YA RS, Gospin' ™ columng Al Z¢ eppendorf tubeol

Y100 o] &% §Hs ¥ 133 Ao WA ths 13,000 rpmeol] A
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II-3. Z8t2n= DNA &

i

Southern blot analysise]l Z2ZH =2 A28 Pig6 DNA ZHo] TH
Nz Zeram = AccuPrep™ Plasmid Extraction Kit(Bioneer Corp.,
Daejeon, Korea)E o]&3do] AXIAY AAHE FHF39T. =,
AaueFd 1 mS 30x3F 93(12,000x gstar, AR AT Wzl E 250
W2l Resuspension bufferE 7}sle] & &gt & 250 ul Lysis bufferg

A7kste] HHF ZF £33 thS, 350 w09 Neutralization buffers #H7}3F

SA A HE T dgdl 5 wAEAT olAE 1001 WA=
(12,000x 2)3Fe] A4 NS binding column tubeol] %73, 1 &3+ A E



(12,000% o3ttt o] P d & W2 i, binding column tubeol 80% of &F2-2
700 W HL T 187 AAET12,000%x 239 tF. Binding column tubeo©l
FoldE AR oeES A7l A& oIS Wi, v 30
GAE 2 (12,000 23Rt Binding columne M Z-% eppendorf tubeZ
%7131, o71e] 100 peo] & e Wi 127 7" vs oA 1

e (12,000 skl o A& -70CeA Heste] ths A
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II-4. DNA Z218° HA 2 EX
DNA ZzH e AAE QIAEX II"(QIAGEN Inc., Valencia, CA, USA)Z
o] &3t AlZ3|ALS] A Aol whe} A AT 1.5% of7t= A~ A oA A
7199 %F3% 3 DNA ZdHo] & FES ZZeA AAsted 1.5 ml eppendrof
al

tubeol T IiL, buffer QX1& of7FE2~ A 250 mgd 600 WE ¥ F QIAEX

DNA = =¥ = DIG-Hig rime(Roche Diagnostics, Mannheim, Germany)
Aok, A B 1 pge] DNAC HF ¥37F 16 w7t

Fa = =olA 103 7FEstel DNAS WAA 5 A
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II-5. Southern blot hybridization

Southern blot& Al &3}7] 98] z} AlatolA FZ38 5 ngel genomic DNA
= 0.8% Agarose geldl #1719 %3tal Vacuum Blotter(Model 785, Bio-Rad
Laboratories, Hercules, CA, USA)E o]&3to F49 vacuum transfer®d &
2 Nylon membrane (Roche Diagnostics)oll transferstiz, 120C Zl 3 2 £
A 30% &9t bakingdt®l DNAZE membrane®] iL7% Al Z T},

Hybridizatione THOoZ A5t} o] & 3183 AW 3IAH, membranes
hybridization & (5x SSC, 50% formamide, 0.1% sodium-lauroylsarcosine,
0.02% SDS, 2% Blocking Reagent) o & 2A]1 7t %<t prehybridization*] 71 t©}
S olE wga, MEE hybridization || DIG-High Prime(Roche
Diagnostics)2 ©]-&3}¢] labelingrl 1 Z+ Aol AA F2A & DNA X
2B E #H7Fsle] 12A]%F hybridizationA] Z th. MembraneS A 24 587+
2x wash &9 (2x SSC, 0.1% SDS)o. & 23] A& &a thA] 05x wash &
(0.5x SSC, 0.1% SDS)2. 2 68ColA 15%3F 2 A & &} %t

¥A¥ DNA Z=ZH7} membrane ¢ %4 DNA 7}=3} hybridization¥
S dolrR 7] Y3 detection AL Roche DiagnosticsAte] chemiluminescent
detection kitE Ab&3atlom A x3|ALY AARE Al sttt o] & Ao}

A} membrane= 100 ml¢] Blocking solution(buffer 2)o ¥ 1 303 Hj 9k

o

F & buffer 29] anti-DIG-AP conjugateE 75 mU/ml(1:10000) 3 7}35Fo] 3

(o

gl 20 m{ antibody solution®] membraneg % i 30E7F WFSA]AA 15E87F
100 m¢ 9] washing buffer2 23] A& 3% th. Membrane2 20 ml 2] Detection
buffer(buffer 3)oll Al 2~57F A A kAT DNAZF o] =Z71A 3ho

membranes polyethylene filmAtel =3 oF 1 mee] 7]1d (CSPD®)4 oS =

o

]
2R

A Sk BRI e Mg F HFe A AASI filme] A E

4>

43 =, SA WAl 5 sheet® Y o] 7] o] membrane’dol T A



% 35to], luminescent reaction®] doJUE= 37C wjF7]oA] 1527 HH§A11

% e oA X-ray film(Lumi-film chemiluminescent”, Roche Diagnostics)

of 1~3 At =E Az

II-6. G718 2A
AMAA7NI G AL vlo] S Yolalell 9] F sl AAFA T ojuw] ALEFH =

xZglolw = ChDC-GEM-F('-TTC CCA GTC ACG ACG TTG TAA
AA-3)9ChDC-GEM-R(5'-GTG TGG AAT TGT GAG CGG ATA
AC-3)& o]g3dlde, 2 AF}E SeqMan ZZ I (Version 5.00;
DNASTAR, Inc.,, Madison, WI, USA)& o] &3te] &Astdch. 47144

24 F AN de e A v SHEAddA Alwst= BLAST

K

2a9S o] &3

II-7. PCR Zztolw %o AA 9 A%
Pigb6 DNA X2 H AP ES vl S Z PrimerSelect X% 19
(DNASTAR Inc.)& o]£3le] PCR 2ZzlolHE AA A (Table 1). ©] W

AA" Zarolw L BioneerAl(Daejeon, Korea)oll ¢ & ale] A2kl

Table 1. The PCR primers designed in this study

Size of  Annealing

Primer . . .
) Sequence of oligonucleotides (5'—3') amplicons temperature
pairs
(bp) (°O)
Pig6-F3  5'-TGT CCG ATT ATG ATA GGT GGT TTT-3' ™ -
Pigb-R3  5'-AAT CCC CCT TTC AGC GTA ATG-3'
Pigb-60F 5'-ATC AAC AAC TTA CCG AAA CTA CAT-3’ 11 =

Pig6-7/0R 5'-ATA AAT AAC AAC ACT GGC ATA AT-3'




II-8. PCR Zgtolm 9 Holk W W% 34

ol Al AAE 2 itermedia G8-9IK-3 &4 $13 ZeolwH
oAl S Yol 7] 938}, 15F 9 Prevotella sppol e TEAF9 9 759
P mtermedia Q}EY 75 L 5 T L migrescens WNE®E TF H
AA DNA 4 s F3 22 39 PCRS Al At =gk 7+7t o] PCR 49
U7 % (sensitivity) & S 3H7] 918t 2 DNA 4 ngol A 4 fg7bA] 104)
A 84kl PCR =3 o2 AFE-3F3 T

PCRS  AccuPower” PCR PreMix(Bioneer Corp.)9} Peltier thermal
cycler(Model PTC-200 DNA engineTM, M]J Research Inc., Watertown, MA,
USA)E o] &3te] A A3 At AccuPower” PCR PreMixel:= 5 nmoleX <]
47}A]  deoxynucleoside triphosphate, 0.8 moled] KCl, 0.2 mole 9
Tris—-HCI(pH 9.0), 0.03 mole®] MgCl, =8i, 1 unit® Zazg DNA
polymerase’} £t} o 7] 2 nge M A DNA< 20 pmolese] 7t
zke] Zelolw A& ¥i PCRE Aldatdtt. o] w PCR =12 o3 &
Utk 7] WAS 94Tl A 533F Aldekla, WMA4T, 30%), 2FBOT
T 55T, 30x) ¥ (72T, 30x2)9 M AL 323 HrEsa, F71A<

T (72T, 30%)S 10E1E Al a9

PCRo] &4 & 20 wo] Wr$EF 2 W= 15% agarose geld} Tris—acetate
buffer(0.04 M Tris—acetate, 0.001 M EDTA, [pH8.0])Z o]-&3]4 100 Vel A
3087t A719d5s9Y. =Z2E5L ethidium  bromide® @A 3ol UV

transilluminator2 WA Al A A7 E &3} T},
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II-1. Pig6 DNA Z=23B & o| &% Southern blot hybridization
Pig6 DNA = 2 B 9] Inverted dot blot hybridization®] ZA ¥ (Fig. 1A)9} %
o] Southern blot hybridization®l A = Pig6 DNA X2V = L2 mtermedia
ATCC 256113} 2 intermedia G8-9K-3 #5529 #4 DNAEF} uhg&
QTHFig. 1). ©) W 2 iatermedia ATCC 25611" 3= ¢k 3.1 kpb 7] 9|
S Wyt BARAEHNL, P mtermedia GE8-9IK-32F= 813 bp 2719 Hk-S uj
7F vEbsth skA R, sl A 28 s AHE 2P mtermedia tTES] A
Al DNA®9F= oF 8-9 kbp 719 ¥k w7} 8w 3tA Ro] x| ¥k 1 intensity
(=)= w$ vn At (Fig. 1). &3 2 mtermedia®t +Astx oz 743
NN P nigrescens HFES EEFF(ATCC 33563") 2 =+l #2l

‘ZI‘EE——' = ‘i%‘% 6]'X] w»,\‘jr(Flg 1)

II-2. Pig6 DNA Z=22°] 3347144 24 2 354 A

Pigb DNA z 2B o] 474 d 23 813 bp= T4 5] AATHFig. 2).
P intermedia 17 #F2°] AA A DNAS 4kdA 7|4 de] The Institute
of Genomic Research(TIGR)l 9]3] BFslx 9lar, o] AFAolA A& et
BLASTN Z2Iaflo®m A5 AME & A3 2749 oA 7lso] B A A
%2 hypothetical @A 3} A H7|AME FFoA sty 72%, & sy
61% JF54S RYu(Fig. 3). Pigb DNA Z2H 9] AP E S v R

AYoA AFdlT= BLASTX Z2 IS o] g3lo] ofu|il FFolA] A

<

Ao e @

_15‘:

AL AAG A3 olA 7]Fo] ¥al A A @& hypothetic
protein, pyoverdine chromophore precursor synthetase. phospholipase D2}

oo wuan g fAA Qe AR 2AE Ark(Table 2),
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II-3. PCR Zztolw A7 9 PCR Zztolw %49 HojAdx Wizte

Pig6 DNA A7 LdE ntgd oz 5 7k PCR =Zetolw 4 (Pigh-F3
9} Pig6-R3 Zeteln % 3 Pigh-60F9} Pigb-770R ZetolH »1)ES A
o] 55 ©°]&43 PCRE Alde Z3} Pig6-F3¢ Pig6-R3 Ztolm 2 Southern
blot hybridization® 20| 2 sntermedia ATCC 25611' 3 2 intermedia G3-
9K-3 #FE9Y FdA DNAEZHFH PCR =S T3 A HH(Fig. 4A). 3HA
Wk Pig6-60F ¢} Pig6-770R Zgto|H O 2 RE = £ mtermedia G8-9K-3 T+
4 DNA°IA PCR TZ% &S & + AUATH(Fig. 4B). =3 o] & F
7FA PCR Zetolw 5L BF g=elolX &8 $AH 2 mtermedia =
= P nigrescens wF2 w4A DNAES F¥o= 3+ PCR A3 EF
= e Bt

PCRWH o3 F 7kA Zefol 5 ZAztel Wk 2 intermedia G8-
9K-3 x4l DNAZ HE TAE dolr7] 93 vz= AddS AA 3

U A F 7EA Zepelw A5 BS54 pgZhAl HE 7he ek v (Fig. 5).
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(A rigs [

S 1 2 34 5 6 7 8 9 1011 12 13 14

Kbp

102 —

B) 40—
®) 30 —»
20 —
16 —

10 —

Fig. 1. Inverted dot blot hybridization (A) and Southern blot analysis (B)
to determine the specificity of the Pig6 DNA probe. The AzzdIlI-digested
bacterial genomic DNAs were electrophoresed and transferred to a nylon
membrane; the nylon membrane was hybridized with a DIG-labeled Pig6
DNA fragment. lanes: S, 1 kbp DNA ladder (Bioneer Corp.); 1, Ve
intermedia ATCC 25611%; 2, 2. intermedia G8-9K-3; 3, P. nigrescens
ATCC 33563"" 4, 2. intermedia ChDC KB2; 5, 2. intermedia ChDC KB3;
6, 2 intermedia ChDC KBl4 7, £ intermedia ChDC KBI18; 8, 2.
intermedia ChDC KB19; 9, 2 mtermedia ChDC KB29; 10, £ intermedia
ChDC KBb53; 11, 2 rnigrescerns ChDC KBb5; 12, 2. nigrescens ChDC KB6;
13, 2. nigrescens ChDC KB50; 14, 2. nigrescens ChDC B270.
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121

181

241

301

361

421

481

541

601

661

721

781

AAGCTTGAAC ACTTTCGCTT GTTAAAAAGA TAAAAAATAT CATTTGTAAA ATATAATATA

TCAACAACTT ACCGAAACTA CATGTCCGAA TATGATAGGT GTGAGGATTT TAAAAAGTCC
Pig6-60F
GATTATGATA GTTTTTTGTC CGATTATGAT AGGTGGTTTT ATGCTATTCG ACCTTAAATT
Pig6-F3
TGCAACATAA ATCCAAAAGT TTCAAATAAA CTGATAATGA GGAAAAAAGC AGATAACGAA

CCCTCTTTGG AGCAGATAAG GAACATGAAA TTTTCGGAAG AACGTTTCCA ACTGCTCGAT
ACCATTCGCG ATATGGTAAG CGACGAGTTC GACCGGCGTA AATTAATAGA AGAGGAAAGT
TGTCTACATC TTAAAAATAC AATTCATGAG CCCGTAGAGC TCAAGCCAAC TGAGAATAAA
CCAGTGCATC GCATATTGTG GCAGCGACTC GTAAACATAT TTAATATTGA CAGTTATTCT
AATATTCACA GCTCATTTCA CAACAAGGAC GAACAAGCCA CTTAATAACC TATATAAATA
AAGCAACAAA CGTCAATTCT CTGACATAGC ATTACGCTGA AAGGGGGATT CATTATAGAA
3'-TT GCAGTTAAGA GACTGTATCG-5', Pig6-R3
CAAATTTTGC AAAGCAAATA GACAGAAAAT ATTTAAAAGA GAGTTCTACA TCTAATCGAG
AAGACTATTA AAACGTCAAG CCGCCTCGGC AGAGAATGCT GGGGCGGCTT TTTATATTAT
ATAGTTAGTG TAAGTTCAAT ATTAAGAATT ATGCCAGTGT TGTTATTTAT AAGAAAAATA
Pig6-770R, 3’-TAA TACGGTCACA ACAATAAATA-5’,

TAATTTAATA TACTTATAAT TAAAGTGAAG CIT

Fig. 2. The nucleotide sequences of Pigb DNA probe. The 813 base pairs

nucleotides were obtained. The PCR primer sites are indicated by underline.
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Plus Strand HSPs:

Score = 1387 (214.2 bits). Expect = 6.4e-75. Sum P(2) = 6.4e-75
Identities = 449/617 (72%), Positives = 449/617 (72%), Strand = Plus / Plus

Pig6 : 17 GCTTGTTAAAAAGATAAAAAATATCATTTGTAAAATATAATATATCAACAACTTACCGAA 76

Pi 17: 1725390 GCTTGTTAAAAAGAATAAAAATATCAATTGTAAAACATAACATATCAACAACITGCAGCG 1725449

Pigb : 77 A- CT ACATGTCCGAATATGATAGGTGTGAGGA AAAAAGTOCGATTATGATA(] 135

Pi 17: 1725450 ATCTG-ATGTCCGATTATGATAGGTGGAAGAAATGCAGAATGTCCGATTATGATAGGTTT 1725508
Pigb : 136 TTGTCOGATTATGATAGGTGG ATGCTATTCGACCTTAAATTTGCAACATAAATCCA 195

Pi 17: 1725509 TTGTCCGATTATGATAGGTGGTTTTGTGCCGTTOGACCTTAAATTTGCAACATAA--CCA 1725566
Pig6 : 196 AAAGT-TT-CAAATAAA-CTGATAATGAGGAAAAAAGCAGATAACGAACCCTCTTTGGAG 252

Pi 17: 1725567 AAAATATTACAAATAAAACTAATTATGAAGAAAAAAGCAAATAACGAGCCCACTAAAGAG 1725626
Pigb : 253 CAGATAAGGAACATGAAA CGGAAGAACGTTTCCAACTGCT OGATACCATTCGOGAT 312

Pi 17: 1725627 CAGATACAGAATATGAAGTATTCGGAAGAACGCTTCCAACTGCTCGATACCATTOGCGAG 1725686
Pigb : 313 ATGGTAAGOGACGAGTT! OGAOCGGCGTAAATTAATAGAAGAGGAAAGTTGTCT ACATCTT 372

Pi 17: 1725687 ATGGTGAGCGACGAGTTCGAACGTOGCAAATTAATAGAAAAGG---GCTATCCATATCTC 1725743
Pig6 : 373 AAAAATACAATTCATGAGOCCGTAGAGCTCAAGCCAACTGAGAATAAACCAGTGCATCGC 432

Pi 17: 1725744 GAAAACOCATTCOCTATATCCATAGAGOCCCAGOCAOCAOCCAA AATGCAGC-C-TCGC 1725800
Pigb : 433 AT——ATTGTGGCAGCGACTOGTAAACATATTTAATATTGACAGTTATTCT AATATTCAC 489

Pi 17: 1725801 TATOCAACATGGCAGOGGCT CGCAAAACTCTTCAATGCAGACTGCCATTCT CATAATAAG 1725860
Pigb : 490 AGCT CATTTCACAACAAGGACGAACAAGOCACTT AATA-ACCTATATAAATA-AAGCAA 546

Pi 17: 1725861 GAAGACAAG C- CA CTTG- ACAAACCAGATAAATAAAACAAOCATAAOGCCAGAACCTC 1725916
Pig6 : 547 CAA-ACGTCAATTCTCTGACATAGCA-TTACG-CTGAAAGGGGGATTCATTATA-GAACA 602

Pi 17: 1725917 CGACACGACGTTGCTCOOGA-A-AGGAGTTCCAACAGGGAGGCTACTTAACTATATGTACA 1725974
Pigb : 603 -AA -GCAAAGCAA 617

Pi 17: 1725975 GAATACGAGCAAAACAA 1725991

Fig. 3. Nucleotide sequence homologous search of Pig6 DNA by Blastn
program supported by the Institute for Genomic Research (http://www.tigr.org/
tdb/mdb/mdbinprogress.html). Pi 17, Prevotella mntermedia 17.
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Minus Strand HSPs:

Score = 121 (24.2 bits). Expect = 5.1.

P =099
Tdentities = 57/92 (61%), Positives = 57/92 (61%),

Pigb : 168 AATAGCA TAAAACCACCTATC- ATAATCGGA 139

Pi 17: 624794 ATTTGCAATCCAACTACTAATTTATAATAGAA 624825

Strand = Minus / Plus

Pigb : 227 TTTTTCCTCATTATCAGTTTATTTGAAACTTTTGGATTTATGTTGC-AAATTTAAGGTCG 169

Pi 17: 624735 TTTTTCCTCATCAATAATTTTTCTTTTA- TTTTCCCTTTGGTTTGCCAAAATTTGCGTAC 624793

Fig. 3. (Continued)

Table 2. The results of homologous

search (BLASTX) of Pig6 DNA probe.

Protein name
(species of protein origin)

Accession No. of

identities Positives  Gaps

hypothetical protein
(Plasodiim felegpariorn 3D7)

hypothetical protein PF11_0213
(Plasrmodium jedegparior 3D7)

hypothetical protein TP 018
(ZPerleria par).

pyoverdine chromophore precursor synthetase
(Pseudorroras syringae ov. phaseolica 1448A)

Phospholipase D
(Sxdomnces cerevisiae)

NP_704261

NP_701073

EAN3I537

YP 274139

NP 012956

30152
(19%)
31/106
(29%)
29130
(22%9)
2067

(29%)
3148
(23%)

4152
(48%)
5/106
(51%)
62/130
(47%)
3467
(50%)
66/148
(44%)

19152
(1229
107106
(9%
14/130
102
067
(0%
18/148
(1299
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Kbp
1.0 —>
0.5 —»

S 1 2 345 6 7 891011 12 13 14 15 16

(B)

Fig. 4. Specificity test of PCR with Pig6-F3 or Pig6-R3 primers (A)
and Pig6-60F and Pig6-770R primers (B) and the genomic DNA of type
strains of Arevotelle spp. and clinical isolates of 2 mtermedia and 72
nigrescens. Lanes: S, 100 bp (A) or 1 kbp (B) DNA ladders (Bioneer
Corp.); 1, 2 intermedia ATCC 256117; 2, P mntermedia G8-9K-3;
3, 2 Jloescheir ATCC 15930"; 4, P melaninogenica ATCC
25845"; 5, 2 bivia ATCC 29303%; 6, 2 oralis ATCC 33269"; 7,
2. corporis ATCC 33547"; 8, 2. buccae ATCC 33574"; 9, P
veroralis ATCC 33779%; 10, 2 owlorum ATCC 43324 11, 2
brevis ATCC 19188%; 12, 2 rwminicola ATCC 19189%; 13, 2
heparinolvtica ATCC 35895"; 14, 2. dentalis ATCC 49559"; 15,
P pallens ATCC 700821%; 16, 2 enoeca ATCC 512617 17, 2
ntermedia KB2, 18, 2 wmntermedia ChDC KB3; 19, 2. mntermedia
ChDC KB14; 20, 2 intermedia ChDC KBI18;, 21, 2 intermedia
ChDC KBI19; 22, 2 intermedia ChDC KB29;, 23, 2 intermedia
ChDC KB53; 24, 2 rngrescens ChDC KBb;, 25, 2 rnigrescens
ChDC KB6; 26, 2 rnigrescens ChDC KB50; 27, £ nigrescens
ChDC B270.
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Fig. 5. Sensitivity test of PCR with primers (A) Pig6-F3 and Pig6-R3, (B)
Pigb-60F and Pig6-770R, and the purified genomic DNA of 2 mtermedia
G8-9K-3. 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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v. & & 1

B oA Ay Pigb DNA Z2H = AMFdoAN &2 FAHE £ mtermedia
ATCC 25611"9} 2 intermedia G89K-3 #F59 4#AA DNASH 73
hybridization W3 W7} A EH QAW skl B2 FAHE L mtermedia

FFEE A9 WL A 2AT(Fig. 1. @ Ane] 9AL A

Aoz ¢ & §IAT, Pig 6 DNA 2ol a7 de age o
Wol A Bael Ei FF HFol Wk 24 o AL, &
AAZL QAT GGG FFAA o7k wol 1] WRe] 421 At

2} AzZrEr}, ol 7FAHE FolA Pigb DNA Xz H o] 3add 7] go] g
ool M K FAHY 2 intermedia FE2 AEAol AE F
ol zfolzb dojA mokgk wkg wrh AZthE Zlo]l b ehdetE e A7
"ok ole g 7HEE HFE7] AA, vs Aol A low stringency Z71 3%
hybridization %% S'3°{A] Southern blot hybridization= A] 8 s}31 2} 3k},
oA A3 Pigb DNA Z2BIL 2 jutermedia ATCC 256119k 2
mtermedia G8-9K-3 TFE A TdFairdAZo| vt} A (restriction fragment
length polymorphism; RFLP)el 93l F+ o5& w43t o o842 + &
< SktHFig. 1). #H Shin 5(2004)& 2 intermedia ATCC 256117 w5
A A DNAOIA ¥ Pi30 DNA ZT2ZHE o]$3 Southern blot hybri-
dization® ol 23 2 intermedia & dF FolA T4 5
Atk w3, Kook 5(2003a)2 Pi34 DNA E2HZ o] 439 2 mtermedia
ATCC 25611" #3%E Southern blot hybridization® 2.2 HA3 4 d&<
Busdrh, oY A= DNA ZzHEWo] A Sor] #F

P~
ne
A 3o Al A dodM vl FEEA o182 5 UtH(Krieg,



Pig6 DNA ZzH o] g7 dS v=gdrzddoels A& s= BLASTN

22 ol gete] AMATAD FEANY FEAL AT A AA

A BLASTX Z2 S o] &35l duld FFoAe] i AAS A4
gt A3 o}z 7]wo] A QA FeE @A Pseudomonas syrzzgae pv.

phaseolica 1448A 9] pyoverdine chromophore A 7A A &4 Saccharo-

o
T
32

myces cerevisiae®] phospholipase D 53 19-29% WA A& A
t}. o]# 3 @l dE F pyoverdine chromophore A7+ A ETAE S &

z+ek 4= 9% siderophored] ¥ pyoverdineS A 3t

s

g Aol (Baysse
et al., 2002). &, Pyoverdine< dihydroxyquinoline chromophore® T/ % ]
2Tk o] W chromophore® 67004 12702] ofm|=Aito 2 LA H thofst
Elo] = A ol o] t}(Budzikiewicz, 1993; Meyer, 2000). Chromophore T 2 o]
SAL dAT FHe de whAbelA A2 "oe Aot dA 2
mtermedia®l 4 chromophore @] 2 wd o sk B = ¢l

DNA T2 HE o]&3% Southern blot hybridization® & A& T A=

AT A% Pigb DNA AAA7MNLDE wegox 2 ntermedia

ATCC 25611° 3% 2 intermedia G&9K-3 5 #F B5E AZFT 4 9= A

MEetATt. H Kim 5(2005)2 £ nucleatum subsp. nucleatun: ATCC

o Wi

o
jus)
=
ol
o
t
N
i3
ol
S
i
rot
N,
©
S
S
<1
ki

P intermedia
ATCC 2561173} 2 intermedia ATCC 49046(G8-9K-3)ol g+ z-zte] &3
-50°] DNA Z289] NP7 d o g #F-50] PCR Zetolw &
AASAT. 2 Ay 2= 4o 7 AFee @8 2 mtermedia ATCC
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25611" 3} 2 intermedia G8-9K-3 F wFE BF & 4 & DNA =
ZHE uigto 2 AATE AojHoe] At oy ZE& Ay F U wFE
He] A Gol = Aol 7F Bk AS AlAbgTh mEe 71(2005)¢] AR
st 2 intermedia ATCC 49046(G8-9K-3)el tlg w#F-5o] PCR Ze}o]n
A 2 Aol ke PCR O =Zekolw A& ol &

ATCC 49046(G8-9K-3) #F 2 FAsE d ol ¢duw, o Aol HoA
22} Az
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1. Southern blot ¥4 A3} Pigb DNA T2 H X X oeloA g FAH

P intermedia ATCC 25611"3% 2 intermedia G8-9K-3 139}

)

hybridizations} ¢ t}.

2. Pigb DNA Z 283 813 bpe] 4712 FA 0] gddlow, oA 7%
o] WA AA e WA Pseudomonas syvringae pv. phaseolica
1448A 9] pyoverdine chromophore A3 A & A, Sacciaromyces
cerevisiae phospholipase D 53} 19-29% HFolA F&5AdS 7HAH.

3. Pigb DNA Zz21H 9] g7 dg wgoez H7E Pig6-F3¢ Pigb-R3
Zefolw] ol NANE 2 mtermedia ATCC 256113 2. intermedia

G8-9K-3 F+ ¥F &5 T4l #4F = AL

oo ATARE FHay, o4

Lo

dAr2axE F¢skd,  Pig6-F3¢

Pig6-R3 % Pig6-60F %} Pig6-770R Zeto|w 5L 2 stermedia ATCC

w6113 2 intermedia G8-9K-3 T wF2 TAo BL P2 intermedia
G8-9K-3 TS AL & Ao, 7+ 7Y HEH FHANA {FE3HA o]
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