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ABSTRACT

Development of strain—specific PCR primers for the
detection of Fusobacterium nucleaturn subsp.
polymorphum ATCC 10953T, subsp. fusiforme ATCC
51190" and subsp. vincentii AT CC 49256"

Shin, Hwan Seon

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

Graduate School of Chosun University.

The objective of this study was to develop strain—specific PCR primers for the
Fusobacterium nucleatum subsp. polvmorphuwrn ATCC 10953T, £ nucleatum subsp.
Jusiforme ATCC 51190" and Z rucleaturn subsp. vincenti;i ATCC 49256" based on
the nucleotide sequences of previously reported subsp.—specific DNA probes, Fp4,
Fs17 and Fv35, respectively.

The strain-specificity was tested against 10 type strains of /Fusobacteriim spp.
or subsp., 36 clinical isolates of /7 rnwucl/eaturnn from Koreans, and 5 type strains of
nonFusobacterial species. The primer sensitivity was determined by testing serial
dilutions (2 ng to 2 fg) of the purified genomic DNA of each type strains.

The PCR results showed the 3 pairs of PCR primers(Fp4-F2/Fp4-R2,
Fsl17-F14/Fsl17-R14 and Fv35-F1/Fv35-R1), based on the Fp4, Fsl7 and Fv35
nucleotide sequences, could produce the strain-specific amplicons from Z. rnucleatim
subsp. polvmorpluin ATCC 10953]‘, . nucleaturn subsp. fusiforme ATCC 51190"
and Z nucleatum subsp. vincentii ATCC 49256, respectively. Regarding sensitivity,

Fs17-F14/Fsl17-R14 and Fv35-F1/Fv35-R1 could detect as little as 200 fg and 2pg
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of each target strains’ genomic DNA. The sensitivity of Fp4-F2/Fp4-R2 was 20
pg.

These results indicate that the Fp4-F2/Fp4-R2, Fsl17-F14/Fsl7-R14 and
Fv35-F1/Fv35-R1 could be useful for the identification of Fusobacterium nucleatum
subsp. polvmorphum ATCC 10953T, £ nucleaturm subsp. fusiforme ATCC 51190° and
F nucleaturn  subsp.  wvincentii ATCC  49256', especially in ascertaining the

authenticity of the strains.
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nucleatume T-7¢ A= THol ol 7] AWMLt

o
Gl wojst= At (5

=2

i T

2 oA B AR G148 A F71 AdEAE
= t
o2 HaF Atk Roberts, 2000). £ nucleatums XA ATl A4 E A AFEe] A

{1
rr
N

>

% 24 d7A Alr) el 71 al(bridge) 9 S A

0|

=z
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FE 99d% st= Aoz Bu¥EAtDiaz et al., 2002). T3 A nucleatumns X FE
3l 9] 8% AT T e Aggregatibacter  acliormycelemconiiians
(Actinobacillus %oNA  Agoregatibacter 4522 =H%E,; Norskov-Lauritsen and
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al., 1987). 7 nucleatuns Aol A 27FsAtTlo]  F5F3ko]  pro-inflammatory
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AN 2 nucleatums S57VA oVE (nucleatum, polvmorphum, vincentii, fusiorm 2
anmimalis) 2.2 FFEo dom o523 EF Agel 4 dlo] A2skal o th(Dzink
et al, 1990; Gharbia and Shah, 1992). stAIRY o} AR A nucleatum® o= o}F o]
AFAs o Yy #Aho] AT F WA dA Frh ol Ald-&F7te

7 2 olgHr. ayrn=g
Lol Aol o5 3§ AAFE
2 dATE vy AFsA 3
A 7 nucleatum subsp. nucleatum®) FEFF ATCC 25586 o ol 5

o] DNA 2B 9] NP7 gL nlgor 5 5o PCR Zeto|H7t /s o A

A

AMEATHKIm et al., 2005). T3+ £ nucleatinn® 47FA o}F o] g o}F-E0] DNA
Z2HE BAaFEAH(Kook et al, 2003). o] ZE°] 4/|3 o}F Eo] DNA T2

7 Zb7he] o mEw Tl uigk SolAdS Hd 4 dueE AE ough, agn=g
B 3= Kook $(2003)0] £ rnucleaturn subsp. polvmorphum ATCC 10953, 7

nucleatum subsp. jfusiorme ATCC 51190" 2 7 sucleatum subsp. wvwcentiir ATCC
49256" 0] 3 o}F 5ol DNA ZZvetu W EF Fpd, Fsl7 2 Fv35 DNA Z 2B 9
AR AL vieow 2SR PCR Eelo|wE AAdta Aato] Zztel #Fof
93 Sol Aol PCR Zekol W& Awstas A @ ahg



1. Al 2 A =3

B AFgNA AMEH 77 W AMAEE 1670 Mol F(species) T oFF
(subspecies)d] ¥+ FE52 American Type Culture Collection(ATCC, Manassas,
VA, USA) X+ Culture Collection, University of Goteborg(CCUG, Goteborg,
Sweden)ol A T4 &t tH(Table 1). =
360l Fusobacterium nucleaturm 93 FE(ChDC F8, ChDC F37, ChDC F38,

e
lo

T ATl By FTAR

ChDC F47, ChDC PV-F37, ChDC PV-F42, ChDC PV-F58, ChDC F113, ChDC F119,
ChDC F128, ChDC F130, ChDC F145, ChDC F165, ChDC F174, ChDC F206, ChDC
F218, ChDC F175, ChDC F186, ChDC F290, ChDC F300, ChDC F305, ChDC F306,
ChDC F309, ChDC F310, ChDC F311, ChDC F313, ChDC F326, ChDC F315, ChDC
F316, ChDC F317, ChDC F318, ChDC F319, ChDC F324, ChDC F330, ChDC F332
2 ChDC F335)2 Korean Collection for Oral Microbiology(KCOM, Gwangju, Korea)
o A & eFutol A&kt

Fusobacterium spp.°l %3 752 Schaedler broth(DIFCO Laboratories, Detroit,
MI, USA) WX oA, Prevotelia nigrescens, Prevotella mtermedia, Porphyromonas
gingivalis, Aggregatibacter actinomycetemcomitans L Tannerella jforsyvthia 3% Ol
£3t= FFEL  Trypticase soy broth(DIFCO Laboratories)oll 0.5%  yeast
extract(DIFCO Laboratories), 0.05% cysteine HC1-H>O(Sigma, St. Louis, MO, USA),
0.5 mg/m¢ hemin(Sigma) % 2 pg/ml vitamin Ki(Sigma)o] F7Fd wj=]o|A wjeF 31
t}.

A actinomycetemcomitans FE 10% CO7F SAEHE wjokr]ol A wjokslal o,
2 ol99 BEE #FES 8% Ny 5% Hp, 10% CO29l £§7t2=7F 5% = 37C 9
714 Al ¥ % 7] Model Bactron I, Sheldon Manufacturing Inc., Cornelius, OR, USA)

oA 1~32 Fob wjgstel vhge] APl o] g3



Table 1. The type strains of species or subspecies used in this study

Species or subspecies

Fusobacterium nucleatim subsp. polvimorpfin ATCC 10953"
Fusobacterium nucleatum subsp. jfusiforme ATCC 51190"
Fusobacterium nucleatum subsp. viicentis A'TCC 49256"
Fusobacterium nucleaturn subsp. nucleatumn ATCC 255867
Fusobacteriim nucleatum subsp. arumalts ATCC 51191"
Fusobacterium cangfelinum CCUG 49733"

Fusobacterium periodonticurn ATCC 33693"
Fusobacterium necropforum ATCC 25286"
Fusobacterium rnaviforme CCUG 50052"

Fusobacterium  simiae CCUG 16798".

Agoregatibacter actinomycetermcomitans ATCC 33384"
LPorpiyvromonas gingrvalts ATCC 33277"

Prevotella intermedia ATCC 256117

Prevotella nigrescens ATCC 49046"

Tannerella forsvthia ATCC43037"

ATCC, American Type Culture Collection;
CCUQG, Culture Collection, University of Goteborg

T, Type strain.



2. Alit A5 DNA9 F%

A A DNAE G-spin' Genomic DNA Extraction Kit(iNtRON Co., Seoul,
Korea)& o]43te] AZ3|ALe] Aol we} 2EF3A0. F, At vt 15 mlE
10,000 x go] AAHHS o] &t AT 83 F 50 w9 Pre-incubation solution¥}
3 w09 lysozyme solutione Wil # E§3 b 37ColA 1Az 5o vl st o

710 250 plel G-buffer solution= %

& vF 66TolA 1583 REGA] 7] AL,

R
it

250 e Binding solutions YWi Z E3tgk & wHkskATh o] H el cell lysatesE
G-spin™™ columne] ¥ i 13,000 rpmoll A 127 942859t} Columnol] 500 w2
washing buffer AE Y3 tA] 183 YAELSFAT. 7)o 500 e washing
buffer BE 23 thA 123 942833, G-spin' " columne A Z& eppendort
tubeoll ¥ % 100 9] elution bufferE YW i 183F Ao WA th& 13,000 rpm

ol A 123t A& sk

3. PCR Zztolm AHA & A%

£, nucleaturn subsp. polvmorpiumn ATCC 10953T, V) nucleatusn  subsp.
Jusgforme ATCC 51190" 2L A nucleaturn subsp. vincentii ATCC 49256" o of &
w5 5o PCR Zgtolw & AA 7] 993t Fp4, Fs17 ¥ Fv35 DNA Z=ZH 59| 9
ArE7IME S ol &t DNA 228 59 34l 714 2 5& GenBank(http://www.
ncbinlm.nih.gov/)ol A t&2= Worow  PrimerSelect % 213 (DNASTAR Inc.,
USA)S o] &3t PCR Zteolw & At Hth(Table 2 9 Fig. 1). o] vl A€ =

ol L& BioneerAt(Daejeon, Korea)oll 2] & sto] #2351



Table 2. PCR primer sequences used in this study

i Anneali Ampli
Primer Oligonucleotide sequences (5" — 3') Hneaiie  ATDHCol
names temp. (C) size (bp)

F. nucleatum subsp. polvmorpfuun ATCC 10953"

Fp4-F2 TCC GTT GAC CTG ATG AG
60 470
Fp4-R2 TAG TGT TAA GAC CCC TGA GTA
£ nucleatum subsp. fissiforme ATCC 51190"
Fsl17-F14 GAT GAG GAT GAA AAG AAA CAA AGT A
55 393
Fs17-R14 CCA TTG AGA AGG GCT ATT GAC
£ nucleatum subsp. vincentii ATCC 49256"
Fv35-F1 GAT ATC CCG TCA TGT GTT TT
50 255

Fv35-R1 ATG CTG ATA TTT GGG ATG T

4 =

)

} a8 A A WS- (Polymerase chain reaction, PCR)
4-1. Gradient PCR
£ nucleaturn  subsp.  polvimorpium  ATCC 10953T, £ nucleatuwrn  subsp.

Jusorme ATCC 51190" 2 £ nucleatum subsp. vincentii ATCC 492562 #F

Soldqor HEety] Hstel AA Azd zeholw 59 H#A 2T (annealing) 2=

1

S To7] $8 gradient PCRE Al &5ttt oluf gF=21o] A& sh2] Aol A
B9 5AHY £ nucleaturn subsp. fusiforme” vincentii ChDC F8& Fp4-F2/Fp4-R2,
Fv17-F14/Fv17-R14 3 Fs35-F1/Fs35-R1 Zetoln] 4o o A43H9l

PCRE AccuPower” PCR PreMix(Bioneer Corp.)9t Peltier thermal cycler(Model

PTC-200 DNA engine ™, MJ Research Inc., Watertown, MA, USA)S o] &3} A



st At.  AccuPower PCR PreMixol™ 5 nmole® 2 47+4  deoxynucleoside
triphosphate, 0.8 mole?] KCl, 0.2 mole®] Tris—-HCI(pH 9.0), 0.03 mole®] MgCl, =&
3, 1 unit®] Zzg DNA polymerase’} &1 th. o17]o 5 A5 DNA<9 20 pmoled]
zeolw A5 ¥i PCRS A8ttt o] W PCR 2412 ta3 2tk 271 #A
2 94Tl A 5&3F Al L, WMA(94T, 38), ZF(GB0TC-65T Atel9 12x7) 4
(72T, 30%)9 A HAS 3
sy

PCRo] 4 % 20 wd W3$&E = 2 wE 15% agarose geld Tris—acetate

28] Wr&Eeka, F7EAQl FRH(T72T, 30%)e 10&1F Al

buffer(0.04 M Tris—acetate, 0.001 M EDTA, [pH8.0DZ o]&aiA 100 Vol A 30&3F
A7 55U, FEE L ethidium bromide® @A 3to] UV transilluminator® 24 A]

}_

ol

A a71s &

32
n

4-2. PCR =& olw 59 5o|A (specificity) 57
7 nucleatin subsp.  polvmorpfuun ATCC 10953T, V) nucleaturrn  subsp.

Jusiforme ATCC 51190° 2 £ nucleatum subsp. vincentii ATCC 492562 i+
Eolx oz HEs7] A& AA 2 A" zlolw e Eo]Z(specificity) & T4
W AMAsta = 140 Al F s olFe EFdTEs 2 A #e w449
36 #TEY Aw DNAE T2z PCRE A&ttt PCR Ald A A 2%+
gradient PCR Aol A & Ao 3olA Aldsilon, o1 oo =312 479

FAA Y

-3. PCR =Zzgtolv % &9 W17 %(Sensitivity) & A

T Soldo] e Zetolm o] RIZE(sensitivity, PCRZ & 7Fed HAT
o] A3 DNA 9HE =AHse7] st A nucleatwrn subsp. polvmorpfumn ATCC
10953T, £ nucleatun subsp. jfusiorme ATCC 51190" 2 7 sucleatum subsp.

vincentii ATCC 49256" 2= DNAZ 2 ngoll A 2 fg7bA 1084 3 4]6e] PCRS Al 3



shelth. o] W PCRE 4718 A@=73 BAsA B33



m |+ 23

1. Zgolm] BE9] HAH AFL2E 24
Fp4, Fs17 ¥ Fv35 DNA Z2H aAANA7MES vy oz 44 A jucleatum

subsp. polvmorpfuun ATCC 10953T, £ nucleaturm subsp. £ nucleatiim  subsp.

Susiforme ATCC 511900 2 vincentii ATCC 492567 & #3F Eolxd o=z AZ&3 4 9]
£ PCR Z ol & 74 2al7] 9ste] AA L AZd Zlolm 2o HZH AFL:

£ Ast7] fste] gradient PCRE A dstAdw. 1 A3, A nwucleaturn  subsp.
polvmorplum ATCC 10953'5 AZ317] 98] 279 Fp4-F2/Fpd-R2 Zelolw] %L
A% 2% 602CT7HA wrg=o] AAHAL FEH=29 ol A9 sdAdtH(Fig. 1A).
F nucleatum  subsp.  fusgforme ATCC 511900 #52 AZ=3t7] st AAd
Fs17-F14/Fs17-R14 =Zz}olv] o] A4 A9 =7} i 620Ce =17b4 PCR =
Fmo] AAHAAR SEHEZLE 620TColA o 10¥MAE ek (Fig. 1B). #
nucleatum subsp. fusjforme ATCC 511907 #5F 5 AZ3st7] $4ste] AAE Fsl7-Fl4/
Fs17-R14 =Zefolw e B¢ 2% =7 il 51.57

A= Ah(Fig. 1C). Fp4-F2/Fp4-R2 = go]lw 2 Fv35-F1/Fv35-R1 =Zglo]m 2 9
Fs17-F14/Fs17-R14  =Zzolw 2ol Ao Af x5 ZAEH7] f8tyq  Z

nucleatum subsp. fusigorme” vincentzi ChDC F8 59 A& DNAE W x+o =2 A}
St 7 oxZgtelw e B AFAA AEI 12 29 AF EAAE A
nucleatum subsp. fusiorme” vincentizi ChDC F8 # 59 A& DNAE AZ=3Fx E3}

At

2. Zgtolm B9 FF SoA AF

£ nucleaturm subsp. polvmorpfumn ATCC 10953T, £ nucleatum subsp. fusiforme
ATCC 51190 2 £ nucleaturn subsp. vincentii ATCC 49256 % 5 Eo|x oz A
Z517] getel AAE Al Aol Zajolusel #F Sol4S WZas] dekd] T Ul

of AASE 14 Fo aFeA A F EE olFe BEEF % @309 774 el



A ®E FAHY 36 759 £ nucleatum AiE DNAZS o] 3ol PCRS A 3%
O A o] xgtolw 5L HAHo] HeE T A DNAE Fo =z 3 AL
o 7t PCR amplicone SZA|ZtH(Fig. 2 ¢ 3). =, 2 Ao HAAH Fpd-F2/

Fp4-R2 = gtol 2 Fsl17-F14/Fs17-R14 =zto]lw 24 2 Fv35-F1/Fv35-R1 &} o]
W RSl V7 B aucleaturn subsp. polvmorpfum ATCC 10953°, 7 nucleatum
subsp. fusigforme ATCC 51190° 2 £ nucleaturn subsp. vincentsi ATCC 49256 5

Soldor HED F dsol FAdHUT

3 Zetolm A5 #F UFE x4

£ nucleaturm subsp. polvmorpfun ATCC 10953T, £ nucleatum subsp. fusiforme

m

ATCC 51190" 2@ £ nucleatum subsp. vincentii ATCC 49256" w550 s 2172t &
ojdol ATHE A 7FA Zetolw Eo] PCRO o3 A= & Ae HATo Ax
DNA & ZA}sEH . Fpd-F2/ Fpd-R2, Fs17-F14/Fs17-R14 % Fv35-F1/Fv35-R1
Zepolm L Zbzh 20 pg, 200 fg 2E]al 2 pgZkA HET F v & UG

(Fig. 4).
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F. nucleatum subsp. polymorphum ATCC10953" F. nucleatum subsp. fusiforme/ vincentii ChDC F8

N 1D © oo < N o Wu o N I O o O ¥ N O W1

o N~ 1 ) © ¥ N o v o © o N N © o © < N ) N o
b s 3 3 E 8 % § 83 23 & 83 82 B3B38 83 & 838

500 =+
(A) 400>
300 -

F. nucleatum subsp. fusiforme ATCC51190" F. nucleatum subsp. fusiforme/ vincentii ChDC F8

b o N 1B 9 ® e ¥ N O W’W N QO 9 N in»o o 9 TN O 1N Qg

P s3 8383 888 d283F 83 8d B8 I3 8 8388 834
500 »
(B) 400>
300>

F. nucleatum subsp. vincentii ATCC492567 F. nucleatum subsp. fusiforme/ vincentii ChDC F8

b QO KN 1w 9 ® o T N O BV N 9 o N~ 1n 9 o © N Q9 1y N o

P s38 3383 888 d 3833 83 8cd B I3 8 838¢ 834
400 =
(C) 300>
200 =+

Fig. 1. Gradient PCR of Fp4-F2/Fp4-R2 primers (A), Fsl7-F14/Fs17-R14 primers
(B) and Fv35-F1/Fv35-R1 primers (C) Four ng of each bacterial genomic DNA
were used as PCR templates and each PCR temperature. The PCR reaction

products were electrophoresed on 1.5% agarose gel. S, size marker.
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Fnp ATCC 10953
Fnf ATCC 51190
Fnv ATCC 49256
Fnn ATCC 25586
Fna ATCC 51191
Fc CCUG 49773
Fnav CCUG 50052
Fne ATCC 25286
Fp ATCC 33693
FSATCC 16798
Aa ATCC 43378
Pg ATCC 33277
Pi ATCC 25611
Pn ATCC 49046
Tf ATCC 43037

(A) 403

SRR .
300 =

400 —
©) 20 >
200 =

Fig. 2. Specificity test of Fp4-F2/Fp4-R2 primers (A), Fsl17-F14/Fs17-R14 primers
(B) and Fv35-F1/Fv35-R1 primers (C) with type strains of oral bacteria. Four ng
of each bacterial genomic DNA was used as PCR templates. The PCR reaction
products were electrophoresed on 15% agarose gel. S, size marker; Fnp, Z
nucleatum subsp. polvimorphunt, ¥nf, F. nucleatimn subsp. jfisiorme, ¥nv, F nucleatum
subsp. wvmcenti, ¥nn, F nucleaturn subsp. nucleatuwrn, Y¥na, £ nucleaturn  subsp.
anmalls, ¥c, F. canielinum, ¥nav, F. naviorme, ¥ne, F. necrophorum, ¥s, F. simae,
Aa, A actinomyceterncomitans, Pg, P. gingwalis, Pi, P mntermedia;, Pn, F. nigrescens,

Tf, 7. forsyttua.
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bp S12 345 6 7 8 910 11 12 13 14 15 16 17 1819 20 21 22 23

QU =

S 24 25 26 27 28 29 30 31 32 33 34 35 36 37 38

(B)

(©)

Fig. 3. Specificity test of Fp4-F2/Fp4-R2 primers (A), Fsl17-F14/Fsl17-R14 primers
(B) and Fv35-F1/Fv35-R1 primers (C) with clinical isolates of /2. rnucleatirn from
Koreans. Four ng of each bacterial genomic DNA were used as PCR templates.
The PCR reaction products were electrophoresed on 15% agarose gel. S, size
marker; 1, (=) negative control; 2(A), 7 rnucleaturmn subsp. polymorpfuurn ATCC
10953"; 2(B), 7 nucleaturn subsp. fusigorme ATCC51190%; 2(C); 7 nucleatum
subsp. vincentii ATCC 49256"; 3, (£ nucleaturn) ChDC F8; 4, ChDC F37; 5, ChDC
F38; 6, ChDC F47; 7, ChDC PV-F37; 8 ChDC PV-F42; 9, ChDC PV-F58; 10,
ChDC F113; 11, ChDC F119; 12, ChDC F128; 13, ChDC F130; 14, ChDC F145; 15,
ChDC F165; 16, ChDC F174; 17, ChDC F206; 18, ChDC F218; 19, ChDC F175; 20,
ChDC F186; 2

—

, ChDC F290; 22, ChDC F300; 23, ChDC F305; 24, ChDC F306; 25,
ChDC F309; 26, ChDC F310; 27, ChDC F311; 28, ChDC F313; 29, ChDC F326; 30,
ChDC F315; 3

—

, ChDC F316; 32, ChDC F317; 33, ChDC F318; 34, ChDC F319; 35,
ChDC F324; 36, ChDC F330; 37, ChDC F332; 38, ChDC F335.
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(A)

(B)

(®)

Fig. 4. Sensitivity test of Fp4-F2/Fp4-R2 primers (A), Fs17-F14/Fs17-R14 primers
(B) and Fv35-F1/Fv35-R1 primers (C)
nucleaturn subsp. polvmorpium ATCC 10953" (A), F nucleatum subsp. fusigforme
ATCC 51190" (B) and 2 rnucleatum subsp. wvincentii ATCC 49256'1‘, respectively.
The PCR reaction products were electrophoresed on 15% agarose gel. Lanes: S,

100 base pair DNA ladder;

bp S 1 2 3 4 5 6 7
L M B N O RS O
400 —>

300 =+

bp S 1 2 3 4 5 6 7
s TE———
400 —>

300 =

bp S 1 2 3 4 5 6 7

400=>
300 —
200—>

10-fold, from 2 ng to 2 fg.

_14_

with the purified genomic DNA of Z]

1 through 7, purified genomic DNA serially diluted



E AFoA AAWE Fpd-F2/Fpd-R2, Fsl7-F14/Fs17-R14 % Fv35-F1/Fv35-R1
PCR Zgloln] A5 27t £ jucleatum subsp. polymorplum ATCC 10953, £
nucleatum subsp. fusigforme ATCC 51190" 2 A nucleaturn subsp. vincentii ATCC
49256" FFES SolHo® HED £ AL & F YUY dA AFEe #F FF
9= H'W O %= restriction fragment length polymorphism(RFLP),
phage ¢} bacteriocin typing, pulse field gel electrophoresis(PFGE), d* &4 Hb,
ribotyping, DNA Z=2Z 3 Y 49 DNA sequencing ¥ %°] 4#dA dth(Krieg, 2001).
shA R, o] e g WHEL AFA oY AAAH R Aol mEY] wjEo] dAdHoR
AbgE 7] olel & ©doel T AL A nucleatum subsp. nucleatum ATCC 25586"
F 50°] DNA Z 2B (Ful2)9] INA7IHEE veow dF-50] PCR Zgto|w7}
AL E AT (Kim et al, 2005). =3 =09 Aol Rel¥ 2 mtermedia 973t
S 3} = hybridizationd} A €31, A QoA Se® 2 itermedia ATCC 256117 2 2

1
M)

mtermedia ATCC 49046 52 A% DNATS HET 4 A= Pigb DNA T =238
ZEE F FF(ATCC 256117 2 ATCC 49046)2 =% 1% 4 = PCR Zi}ol
W 43 ATCC 256117 #5F %S %3 4 9lE PCR Zakolr #Fo] 75 9t} (Jeong
et al., 2006). o] 3 A+ AFJEL & AT F(species)o &3t} dx = 77

#F59 A% DNAS Sad7A4de] 454 o7k EABTGE AL v

s

olg]dt o|fR X AFNME A aucleatum subsp. polvimorphum, F. nucleatum
subsp. vimcentii 2 F. nucleatum subsp. fusiforme©| e Z+z}e] olF 5o DNA X
28 Aojeta HIAFHJAARE, o4 FHol b ® Al b4 DNA Z=2H(Fp4, Fsl17 2
Fv35)el axlad 7|4 4d vlel o 7 7}7} 9]
Sl PCR Zztolw 42 /WdstA = Ao

7 onucleatums @A) 571A ofFo] = Ao=w deElA Qa, o]5 F 37FA ofF 9

o
of\
=
=
_(‘){_1(
==
M
£y
N
fu
Jm
o
2
sk

o2 #HE:

4>

FFZTF(F  nucleatum  subsp.  nucleatumm ATCC  25586', £ nucleaturm  subsp.

polvmorphum ATCC 10953" 2 2 nucleatum subsp. vincentri ATCC 49256 )l o g+
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AA Als DNAC] A7 ddA o] 18 Fol vk 53], Dzink &(1990)°] < &l
B5H 2 nucleaturn subsp. vincentir®t Gharbia®t Shah(1992)o] 2ol& EFH A
nucleatum subsp. fusigorme 52 16S rDNA, 5-dUTPase, zine protease %
DNA ©J&4 RNA T @& 29 wE AEFY(RpoB) F2Ae] a7 de] 54
o] ¢ = 1(F, 2005), Gharbia®} Shah(1992)9] ¥ #F7F & ofFo] &3 Aol
© BAE Fastd, ofF awmals(A&d sEAAT EAstE Aowr ddke)vts
ALl U A A nucleatun® oFF Tl HAFTVIAE] AA I ke A
< ugn. AR A AFAS AEE WA AT WAE AT A

nucleatum?) B3 A= of

oo ASAstAHA TS BFoA HEo] Hdvks ®arh @kl W el, kochd]

bl aba WA A T e

g
N
N
o2
o|N
o
=
s
frt
Y
=
rO
Me
R}
Jo
ki
ol
o
it
I
[-40
D)
N
=
WL
=]
ol
)
2
>
Xy
N
Ny
Q
N
N
N
3
s

T #F 5o] PCR zZetolw o] spdapage ko
FFdF 5ol PCR Zetolw A& Mdste o] £& Rd= olgyee 44d
Fpd DNA =Z 239 ;A NA7|AD(R41 bp)S Blastn AMI AN £ nucleatum
PK1594 w59  hemolysin -+ &AX[GenBank Accession No.; AF525507]¢}
999%(840/843) 4 A 3} A th(http://www.ncbi.nlm.nih.gov/BLAST/). £ nucleatum
PK1594 w5 A gAe] 74 el E2d dFolrh o Aite L dAgolA

AAE Fpd-F2/Fp4d-R2 PCR 2ol 2 A nucleatum subsp. polvmorphum
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ATCC 10953" #F 8% olJel £ nucleatum PKISYAE & T & vk A& o
sty a8 BEE Fpd-F2/Fp4d-R2 PCR Zglolw #& £ nucleaturn  subsp.
polymorphum ATCC 10953" w3 2 7 nucleaturn PK1594 #3550 Old So] PCR
ZalolWeta ok & Aolth A £ nucleatumn subsp. polvmorpfum ATCC 10953"
o] AAl A5 DNA A7 Ao & Fol o] o]y 7F F/h= A @8k7] wiiol
Fpd DNA Z 2B 9] A7 Ao 45 vas shA skt

Fs17 DNA =Z 2B 9 dAd7]| Y8215 bp)S Blastx #HME A Sprroplasma
crry GIH3-3X 9  hypothetical helicase % & [GenBank Accession No.;
CAK99830]=}  ofm=it 3ol A 34%(139/407) HAste Aoz YEWT
(http://www.ncbi.nlm.nih.gov/BLAST/). ol&3 A= oA A nucleatun subsp.

Jusiforme ATCC 51190" #F9 AA Aw @igdriqdel wala A k7] W

o AAEANE dA4T F UAR, F2Y HAHoA o2 A9 Aw DNAZF &9
T A ThsAe] A7) wWiitel] FFE AFoA o] E FAsofd o w Atz E)
T Fv3d5 DNA Z=2Ho] #AH7|AE(1,190 bp)S Blastx 43 Z3 72

A

nucleatum subsp. vmcentii ATCC 49256" <] sugar epimerase/ dehydratase ¥ 2
[GenBank Accession No.; ZP_00143770]13 ofw|=4F FFol A 100%(273/273) 354
S, hypothetical ¥ & [GenBank Accession No.; ZP_00143771]3}= o}n| =2k <=0
X 99%(294/296) X542 H A tH(http://www.ncbi.nlm.nih.gov/BLAST/). o] & 3 23}

= Fv35 DNA L 2B 7} 2 nucleatun subsp. vincentii ATCC 492567 2] A3 DNA?
A FrElE Aeol7] Wi ddsttha & 4t
ol AxE FTHLE o, B dAFddA JdHE A 7R zZgolw %

Fp4-F2/Fp4-R2, Fs17-F14/Fs17-R14 % Fv35-F1/Fv35-R12 /A nucleatum subsp.

il

polvmorpium ATCC 10953T, F. nucleatum subsp. fusigforme ATCC 511907 2 A&
nucleatum subsp. vincentii ATCC 49256' 2 w#F-Eold oz 7H#ZE3 4 g9lo] o559

MR AF 3 FFEY BEY WA F83 ol st A
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B A s Fusobacterium nucleatum subsp. polvmorpfum ATCC 10953T, a
nucleatum subsp. fusigforme ATCC 51190° 9 A nucleaturn subsp. vincentii ATCC
49256 ol tE FF So] PCR ZetolvjE fdaly] ¢ato] At 7o #FF
of dlgk PCR Zzgle]lm &= Fp4, Fs17 ¥ Fv35 DNA ==&

2 AA 2 AFREJoH olE ZLlolWE T B0 10/ Fusobacteriim

[z
Lo,
e
>,
o2

AN DL vt

2 (family)°o| 43+ F(species) BT+ o}F(subspecies) B 5, 36
A B BAY F onucleatum DT D Fusobacterium 40] ol 5 R
o FFEAFE YAoE AFYEAL. ol oW e WREE 449 FF AR

DNAE 2 ngell A 2 fg7b#] 1081 34 3to] PCRE Al ste] xAbeksith

1. Fp4, Fsl7 2 Fv3s 9 A7|-de nwigo=z 7}z Fpd-F2/Fpd-R2,
Fs17-F14/Fs17-R14 ¥ Fv35-F1/Fv35-R1 Zgloln] %A =S A A 5%},

2. o EolA test A3}, Fp4-F2/Fp4-R2, Fs17-F14/Fs17-R14 9
Fv35-F1/Fv35-R1 X&lol REL 4AZ A nucleatum subsp. polvmorpliuim
ATCC 10953T, F. nucleaturmn subsp. fusiforme ATCC 511900 D F nucleatum

subsp. vicentsi ATCC 49256 3o t]gk Eo]Ao] ot}

3. A% test 23, Fpd-F2/Fp4-R2, Fsl17-F14/Fs17-R14 %2 Fv35-F1/Fv35-R1
Zatolv] RS A7 A aucleatum subsp. polvmorphum ATCC 10953%, 7
nucleatum subsp.  fiusiorme ATCC 51190" 2@ £ nucleaturn subsp.  vincentis

ATCC 49256" 5 A= DNAZE 717} 20 pg, 200 fg, 2 pg7tA A& 5 A AT}t

rie

o]l Ays FTIHT o, Ao A EE A 7FA Zgolw A s
Fp4-F2/Fp4-R2, Fs17-F14/Fs17-R14 % Fv35-F1/Fv35-R12 /A nucleatum subsp.

polvmorpium ATCC 10953'1‘, F. nucleatun subsp. fusiforme ATCC 511900 2 A&
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nucleatirn subsp. vicentri ATCC 49256

MAE A7 W wEES REA SN f8
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St=2 ' Fusobacterium nucleatum subsp. polymorohum ATCC 10953,
subsp. fusiforme ATCC 51190" 2 subsp. vincenti ATCC 49256' ==
212 S0| SefaAHMetE Zel0lH O
T GO - Development of strain-specific PCR primers for the detection

of Fusobacterium nucleatum subsp. polymorohum ATCC 10953", subsp.
fusiforme ATCC 51190 and subsp. vincentii ATCC 49256'

=10l M&set 12 NA=S0 ot TSl &2 A0t SEUstuIt NAEES
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.7l SHE Aot 2RE "Rl Wil EHE - gade B3 s s
el A= EHd2 =Ag.
CBHE - EE MEEQ deld SHE e =M, NE, 385 s2 2N,
S NEZ0 e Ol=012t2 5922 6tl), JI2tE 2 3HE OILHoI E=2 2JAF HAIDt
gle ZR0=s M= 018J124E HS HES
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Fusobacterium nucleatum subsp. polyvmorphum AT CC
10953T, subsp. fusiforme ATCC 511907 2 subsp. vincentir
ATCC 49256" FF Eo] FFE2AHNS Zao|v

P Y
zAeta hetel X o o
(AEms: = % 7])

Y AR Fusobacterium  nucleaturm subsp. polvmorplum ATCC 10953°, £
nucleaturn subsp. jusyorme ATCC 51190" 2 7 nucleatum subsp. wvwcentzi ATCC
49256 el ti¥k 3 So] PCR ZaetolWE shwetr] ekl Alfatglch. zhzte] w3
of 3 PCR Zzolw = Fp4, Fsl7 2 Fv35 DNA probes?] #4297 d& npgro
2 AA B AAREHJoH, ofE Zeto|ME #F FolAE 108 Fusobacterium
2 (family)ol &3l= F(species) T ©}F (subspecies) X5, 36 @52 =2l
A B TAE £ oaucleatun DT R Fusobacterium 40 obd 5 FH Al F
of RFEATE WAFLE A3t olF ZogolmEe WIHEE A7 #F Awm
DNAE 2 ngolAl 2 fg7bA 102 351X 35t PCRE Aldste] Abstd T, A+4 3%
Al FFe xZ#ol A (Fp4-F2/Fpd4-R2, Fsl17-F14/Fsl17-R14 % Fv35-F1/Fv35-R1
PCR)YEL 27} 7 nucleaturn subsp. polymorpfum ATCC 10953%, 7 nucleatum
subsp. fusiforme ATCC 51190" 2 & nucleatum subsp. vicerntzi ATCC 49256" 1 5
of digt Soldo] ATt WHE test 23, Fpd-F2/Fp4-R2, Fsl17-F14/Fs17-R14 ¥
Fv35-F1/Fv35-R1 x&tolv BEL Z+2Z £ nucleatum subsp. polymorpfuun ATCC
10953" . 7 nucleatum subsp. fusigorme ATCC 511900 D £ nucleaturn subsp. vincentis
ATCC 49256" 75 A% DNASQ 20 pg, 200 fg % 2 fg7bA A& T 5= Ak o]
ANE TFE W, B dFelA sEdE A A Zelelw BE Fpd-F2/Fpd-R2,
Fs17-F14/Fs17-R14 %  Fv35-F1/Fv35-R12 /A nwucleatirn subsp. polvmorpliim
ATCC 10953'1‘, F. nucleatum subsp. fusiforme ATCC 51190° 2 £ nucleatumn subsp.
vincentii ATCC 49256' S #F-Eo]l4o g2 #AET 4 glo] o5 HUE A %
TEY BEA FHAA F&atA ol & 7heetelet Al E T
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