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Restriction Endonuclease Analysis) S £
2 DNA A#9| }ist A 7k2] F8 A 83
22 rglon, ofF Aa @AY W
matich AlgHe] 12 43 agl 25 F
Ao, A I FAHY bo 58%%}
FAe] AL, WA AY b} HAHY c B
F7b Al I FA 7 g2 Basiel
o gy o] Wy FANE A
(fragments) 2] 7} Wolr Htoz H3)
b oWI AA bl AgHeR
vephdel®. gk, A3 X 2Hprobe) 2
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24, dAEHE HHY T Fo|T ZIE
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U Aald) HAHE A7 9 HE 7
< A A
293 uly o2 DiRienzo & Slots(1990)2
133708) AEdFA AR 7Hx 9 AHEH
A} o} 3H(RFLP : Restriction fragment length
polymorphisms) e E A2m, 7173t Al
A XFYLeE A F-HAN dF JP29}
A3t RFLP B3 #&AF23HN Aa dF
£ 55X HolE ol d o] W&
A48 4 9182 ALehlsh e} RFLP
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hybridization ¥ejE& Aty Rz} 3gdcth &
A8 a b, c& YepE ATCC EFdFE 7
7t Qg3 785 RFLP 88 2o, 8
A8 ds} eo #5F5H= IDH 781 IDH 1705
S M2 olF fABH) dehdeh U4 A3
oM g NAY T 4L
< FAAYEE Hyon, T 7kA Ao
AE A4E MR IE FHAHE el
av M2 GE RAY S HEAY e
gAY sl FEHE FAANYS BAL
o, JdAHE AHY 7} @l AR 4
AFo2 BEeIA TASAT, Hep, A
FA%e] Aee} ol AL AAE
93]7) Fstd o

2 479 542 37kA9 Aactinomyce-
temcomitans ATCC EFdF HAHY a b,
c8} 71e} A3 d, e(University of Helsinki) o]
da FAAEE EXAE o] 43 DNA
fingerprinting Y22 $HT ¢ 9l HE
FshA ARk

1. MZ9 vl

B AYe] AH4-d EFFFE Aa YAY
a(ATCC 29523), b(ATCC 29522), ¢(ATCC
4319)55 A-gs, F7t2 ¥33¥ d(IDH
781, Institute of Dentistry, Univ. of Helsinki,
Finland) 2 e(IDH 1705)& A}4-3l913, YA
42759 AN A s
Escherichia coli strain DH5e2] ulo}L $is)
AA A= Luria-Bertani(LB) S AMg-3}¢] 3,
£l A7l obd o Al 2] wf ek
< 37CAAM H3ioicth A= AlEeiA ol
o2} ampicillin(50#g/mi), tetracyclin{254g/ml)
H7)3}e] A}8-3}9lt}. plasmid: 47 kb
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randomly clone probed XT3 T 9=
pAA2097(Dr. DiRienzo, University of
Pennsylvania : 213 1)2 A}&3}¢io}
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213 1. DNA restiction map of plasmid pAA2097 containing 1.6kd-sized probe used in the present study.

2. Genotyping(* H Aty 2| HH)

@ Transformation

EAAZ A4F plasmid pAA2097-S
Dr.DiRienzo (Univ. of Pennsylvania)7} 7)&38}
722 host E. coli DHbeol| T3] FE3}o
AH4-s19dc). Competent cellz DNAS] £9-2
Hanahan(1983) 2] "ol w}e} $=3) 3} o™,

Host strain® 37CoA 5x10°-2x10¢
cells/ml=| Al A&k wiokdt F, wikdE oL
Lol A 1087 W38l JEdAl R 7oA
4Coll A 5000rpm -2 1027t U Fejdte] A
Z3lich AIZAAE) v)g] A T "9
% CaCL-4%(50mM CaCl, 10mM Tris-Cl pH
80)-& = Wiy H3 1/53x2 H7g o
+ AEE dAA 24 158 F¢ 79
t}7} 5000rpm 2 4°Coll A 1087+ YA £ 38
At AEHE w2 vl AA sjE CaCl2
SAoz S FIo /5094 "AIR F
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27| 8T effendorf tube®l] competent cell 0.2ml
A 25510 AL4SG

Competent cell 0.2ml# plasmid DNA
solution 0.ImlE E§sle] 0ColA 6087
2% F, 287 2CoAA 434 L 715l2 LB
WA S 08ml¥ 7} ub-g-Eoll H7}lste] 37°Co
A 1A ZHEE EER 43 wigsieich o W)
A4S AeuA tetracycin} ampicilline] 3
7}€l LB agar plates] H23] 3AAA =%
82 J7°CAA 3% o wi st JeE ¥4
3ot

@ Plasmid DNAS| £22| % HH|

Plasmid DNA®] F2]¢} HAIE 913, small
scale DNA 22]9} large scale DNA X-&|ul]
Maniatis 5(1989)2] H#h§& A}&-31]eH.
FAAS ¥E3}= LB medium Smle] T
AFste] 37°Col 3 wiFst F, o] wj
f2 LB medium 500mlel] 1:1002.2 &3}

N
-
=
=
o
=
&



of &34t Fb wioksldel o] wickdg 4T,
5000rpm(&+ HS50A-6, Rotor 10BN6)el|A] 10
FEt dAEYEq FAE 3o3laL, STE
buffer(pH 8.0)2 13] A& sleict AA€ FA
of lysozyme(50mg/ml)S FE3H5}= solution I
10mle)] FAE A7) Aol 587 uhA
3lgdc}. o] &E§Mel solution 11 20mlE H7}
313 tube?] YT-E HWEI F F=3A o=
W OHAT 10873 A& wx s o
Solution IIE A2|gt Egde dF&o] Y7
¥ solution III 15mlE A7}3le] oz wg
AR 1025 d55d 27k F 4T,
15000rpm( 8ty H50A-6, Rotor A10H-24) 2.2
308 E9b YA R3] cell debrise} QA A
DNA7} AIAR 59 A5 52 060
°¥¢] isopropanols H7}Ele] T HE F 15%
T Aol #A 8k o Isopropanole] 7€
48 Aol AZelAM 10000rpme] 0% F
oF A F sl ATHE ZAAHA He
AAE-E Agith 70% ethanolZ A}-2-ol| A 13]
AR A Eed A5HE A
DNA HAEL 44k TE(pH 80) buffer
8mlol] AHES Fo]I CsCl &g Fof A4A
3] %9 F, ethidium bromide solution(EtBr,
10mg/ml in H20) 08ml& #H7}slgd et CsClh
EtBro| 37}" DNA £91& 20°C, 55000rpm
22 207 B YA R (Kontron T-
2000)3}ed plasmid DNAE 2&l3}sith. TE-
buffer saturated isoamyl alcohol& A}-&-3le] &
240]) glo]Al w]7}A] ethidium bromideE |
A 3le ot plasmid DNA solutiong dialysis
tubeol] ¥ 3 TE(pH 80) buffer 1Le|| dialysis(4
C, 34 33 SRATWE S OIS
AA% & DNA ¥E§ 245kl 20Co)
Bsloich

(3@ Agarose gel electrophoresis
Plasmid DNAZ #qsl: 2E Age
0.7% agarose gelo|A w7} S5V/emol|A 3A|7}
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o2 712 APAALE AHEE plasmide] A
k-2 A}sl digestion buffereljA 37°C, 1Az}
T8 FAEAR AR Kol o U
5+ DNA HH2 TAE bufferZ A}-&3 07%
agarose gel electrophoresisE 3)3}e] A 3l¢]
o} AgEAZ Ay HHL agarose gelAloll
A A71dF F U3l DNA HHES
Gene Clean II KITZ AHA sl om, 7]
AHEH A|2FE-2 Gene Clean II kite] £
$5o] A AZIAE AAWZ BEo
Agaech 2 g Best 2ot

TAE bufferE A}8-3F gel electrophoresisE
Z35 A715 DNA bandsZFo|A 13} DNA
fragment7} 9 = 3 band & uv
transilluminaterA}ol| A Zo} &4 22 g
Al A2 %] eppendorf tubeo] @3ttt 7]
of gel Z7+2] 3ufeke] 6M sodium iodide7}
F33 Nal stock solutiong *H7}sld
solution] &} sodium iodide?] FHE3x%7} 3M
o] FxF 3}t o]AL 45~55°C water
bathel &7 DNA H#Heo| Fo9l: gl =
Aot AHE Aol # = GlassmilkE 54
A 7}8ld 5~1087F ice-cold A|ZA. o] d
DNAY Glassmilk )zt A3 ==d,
o] & 12,000g° A 527+ YAl FeA|H DNA
7} AgHe] ¢lE Glassmilk YAHE FRAAA
ot AE3NE HE2 F F, ice-cold¥ NEW
WASH solution 700MA =2 33] A&} c)
NEW WASH solutiono] S¢{9l% ethanolA
Fo] 5 7|33l & ¥, TE buffer} "B
$E 10MA T A7}l 45~55°C water bath
o| A 5~1087F vlx| st Glassmilk A=
B DNAE Fsbsich 12,000g A 3027 9
AEE3t ¥, DNAZE £&5¢ Sl 439
wS A 2¢ eppendorf tubeo] &7 -20°Col
Bl g Aol AME-3% -

g
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® Aa genomic DNAS| £2]

M 22 genomic DNA¥ 2|+ Zambon$
(1990) 2] wp® & W 3sle] AE-3l9dch

IA AN Azt AT colonyE HES
AHg-8ted A3 ¥ STE buffer Imlol] 3 =3}
I 2% F4¢} microcentrifuge(Fisher ScientificAl,
MODEL 235C USA)ellA HAil¥-elste] A5
& wWeil TE 4754 &3} F
lysozyme(10mg/ml) 254 & 3 7}5le] o4

0E T #HASASF o] Hetee STEP
buffer %ml?} RNase(10mg/ml) 5miE #7}s}

o, 37°Cell A 1587F wl-2-A]7]l & Proteinase
K(20mg/ml) 5uld #H7}3l3 55°Ceo A 6057}k
HEAIZH. o A FF Phenol/
chloroform/isoamyl alcohol(25 : 24 : 1, pH
8.0)d 600ME Weol & EFste 5¥F<L
microcentrifugeol] 4] A4 F2jsle] A5AE F
3} F2] chloroform-isoamyl alcohol 600M4S
A71sle] EaE F 58 9 A
A& HRAH of AS5del 3M sodium
acetate 604 ¢} isopropanol 6004 E 3 7}3)o]
Aol A 1087 WHAE F 1088 9AE
2)ted DNAE AA A 7)1, 70% ethanolZ 3}
W Mg 3 AFLol|A AE3)= ethanole] ¢
A3 AAE A7 ZZ3le TE 5040
DNAE =9v. o] DNAEYE spectro-
photometer = <2 &A% F -20CoA ¥
Sof o AYl eI

(® Southem Blotting®} hybridization

a. Hybridization probe2] FH|

DNAA O M dF3F
DNA fingerprintingS $3to At £
hybridization probei= plasmid pAAZ20979l] A
AZEA EcoRI HF Sal] 2.8 Hddd <
47kb DNA %#H L agarose A7) FAbolA
Hg]3le] Gene Clean] kitZ 343} ALL-
shdc.

Aa. TFE2] genomic
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b. A.a. genomic DNA®] transfer

7t AgtRE Ao Add Aa genomic DNA:
0.8% agarose gelZ 3A|7} EoF A7) E3¢
t}. Agarose geloll ¥-2]% DNA AHE #AA|
7] Nyron filter(Bio-RadA} USA)o| &3, 1A
g WS Maniatis5-(1989)9] whi* & w3
3le] #Paloict Filtero] FHA|7]E= why
capillary transferg 3}¢lv}l. Gel2 500mle)
Aol geol X AE oA HA
g F, /52 23] AR gl A3}
500mle] F3H-8AE Y AL 0% A=
AA 3] A3 Gel 10X SSC7F 920 2
919 3MM filter paper$le] AFZ ¥ ¥
ulg] 10X SSCell ¥3}%¥l Nylon filterE gel ¢
o ¥3x 2 ¢4 3MM filter paper A3}
paper towel(Kim towel type 50)2 15cm H %
HA 3 % 05~1Kg A= EAE &9
¥ overnightA] Z]©}. Nylon filter7} gel2. $-8
5] 2X SSCellA z7heh3] Aj2g F
paper towelo]A F7]E A A3 80°CY
vacuum-dry ovenol| A 2A]7F F<F F¢ A3}

Ak

£ o B rlo

¢. Southern hybridization

Genomic DNA figerprint 4L 3}7] 93
g g
nonradioactive labeling system<¢l Enhanced
Chemiluminescence(ECL) Kit(Amersham Co.
USA) & AH&-3}4d et

EXAZ 4 DNAE £F42 100ng/10d
574 314359k o] DNA £48 #+ o
587 F7hE F dE55A 58 Bt wAE
X 527 941 Eesle ol DNA solution} ¥
22 DNA labeling agentE A 7}sled 2 &3
8t & E29] glutaraldehyde solutionZ 7}3}e]
127} vortexingdled 37°Col| A 1027} vl-EAHA
2] ALgatele

Hybridization bagel] DNA blot¥! Nyron
filtery W filter®] HA(0.25ml/cm)el wtet

Southern  hybridization2



pre-hybridization solution %2 #H7}3F & 42°C
o] water batholjA ¢F3}Al zlekslH A 1A]7F
%9} prehybridization< &} v}

Hybridization bag®l labeled probeE 3 7}3s}
o 12~14A7b5ek 42°Co A Al sslw A
hybridization & 43} 8hiek. whg-o] Bt filter
£ MNRE 4719 &7 primary wash
buffer(2ml/em) & 208-7F 23) uhB-3lo] A& 3}
31, A}2-o|A} secondary wash buffer(2ml/cm) 2.
587 9 A Hsle o] filter® 3MM
paper $|oAM 1E7F HZEF F filterdH
(0.125ml/em)ell whe} HF F3lo A FF
9} detection 13} 23 E§sled filterslol] B2
187 vhgAZ o vh3- -2 A A oS filter
Z wrap22 A ¥, tAoj A intensifying
screeno] ¢) X cassetteo] A hyper film-
ECL(PRN2103)e] #A#3}e] 1~158 F<g} v}
28 F #@asisdeh 7)oM) ALRE vk
system £ T4 3]|A}e] 2 Al ate} filter
o) Aol sl g asich

m # =z

Aa BEFOF FAY abe ¥ A ded
Rincit IRl

Hybridizationel] ¥ 2| A}2 AM&-¥ 47Kb #-4
A AHo ) AP FAHA AFFeE Al
g 57k dAY HE M2 24 oA
Hol veygd. EFTF A a
(ATCC29523) = AlgHAd# 9] 7tz 231Kbse}
25Kboll A 7+7} hybridizatione] 911, ¥4 3
be] 7% 66KbollA, A c: 95KbelA,
¥A43 d= 23.1Kbst 2.8Kb, A e:
237Kbs} 21Kbol| Al Z+z} hybridization 9]}
(¥ 2). F3A39 HAL2 &5 A
abc’t UepliE A FHEE 71E2R e
zZt7t A, B, C¥ 22 #7351y dAF d, e7}
Yehs AF%4E 94 D, Bzt #A 3}
At
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9.5 = il

6.6 A
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A B C D E

% 2 DNA fingerprinting pattems of 5 serotypes of
Actinobacillus actinomycetemcomitans hybridized with the
4.7-kb probe

v. &2 9 2ot

252 gke] ®qld] 3le] F a3 Fe| vl
E F Aatx T4 F38 AFdelt 34 A
33 5l I AFHe Hdder 7FHI
AF . Aas] F8A ol A we 2T
Azl slo] o] Fe JFelnt T Ay
2 5ol g #HAlo| FrtEHALH, v]AEY
Aex Aol NHFFL Ade|l P33
Hooh ol2gt A7 Yoz AFHEH
o] 94 EAX N2E T A3 EF
v AR BEE SA o2 T A
T+ S5y 593 gAY} HEAFES A
Wl d 2838 ARE o AFH £ 5 9
E A7 genome ¥4 Fo] U=

B AFo|ME 47kb FAAL BX] 2Ll 23}
DNA-DNA hybridization®] & A}&3}e] A2
FAA AETHHE Aad] FHHIY B}t
EREoZN AT AR Yo 71E



ARZE A3 TAR Al 2ok DiRienzo
(1990)¢] |+ 2w plasmid,pAA2097-S 4t
9DNAH H9 =:=7]9, Aa. DNAg:=
hybridization & 4 ]2} Sok3t Hefo

x
[}

2
FARY FA 7} U2 QAR FE 73
W 2334 AlE3 hybridization H1A] o=
Aol At M=, o] plasmido] E
¥ 47kb EcoRI AYAHAE EXAZ AME
9o

ARAT A" A AL s dAE A
¥l 83¥ a b (47 ATCC 20523,
20522, 43719)9} d, e(Ztz IDH 781, 1706)Ql
Aa. EFTF 9 7HAe s M2 Abols}
71] A ol A a b, & YERY

r BFETFFY A3 (ribotypes)E 747t o
Q*] FEE ubd, Y dedd BEETFTE
A2 §AFE ekANL Hoel Alaluusua S
(1993)"3} Saarela $(1983)79 ® 319} W]
2=

&3 DiRienzo $(1990)® 3} DiRienzo &
Slots(1990)®2] M.Te A= HAE ag}l ¢ Bul
olet §Y3 Y bl EETF Y4, JP2

9} ATCC 29524 2% 2+ EAAHq
hybridization®}A}S B ov, B AFd A=

YA a b, co HF3 ﬁ—m&ze z}z}
g AR Ao nR FY g3 o

2 BETF AT AT BA}AE -

33 o

Zambon 5-(1990)2 ©]=¢] 4 3 A
Fa oA Aa A as} cBo A
b7} o wlwd Jepdo e el Asikainen
5(191)2 " =9] XFYG Aol A
b7} A5 I, A7E AAANME Y o7}
S$A S B, uba, Chung $(1989)
o] Bie] wp2d, 3o F4 3 XF
9 A ME HAY a b, 7t HY FTUT
FEXE He Aa A g So|A 3
vepgd?, Agzq 919 S HAALE g
Saarela 5-(1992)9] AFelAM 3 71x8 ¥
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8L 71A AS7} 8602 BH%ol LI, o
5 8% a b, coll I3 A7 0EL
2 9%HH. Y AAN F A /R
& 2.7% DiRienzo & Slots(1990)*2) o7+
T 7FA] $-A A8 (ribotypes) o] WAE AL W)
o]Fo] A MZ & ¥HYS Hgdy 3
Saarela 5-(1993)%¢] Azele cj2o}

Saarela 5-(1993)2 rRNA XA EXAE
A48t hybridization®] ol A8}, WA el
Aagle] M2 GE AMAME Feldt FA
AYE ddom, ol fAAYH TAFH
AA = FAEE FAALE LR BRsle AFA
3] Aejel FAAEY #AE golRrle
Z3sldoP®. wha, DiRienzo & Slots(1990)-2
133702 44 HEdFE 6788 47kb DNA
EAAE AMGEE ASAHA s} ez
FRslden, AFHez A% Al
AFHLE o|PH FHo TH3 Aa FF
Jp2el] s]g3l= B¥e] 53] FAE Addx
Algtagd . £ dFoAM = DNA-DNA
hybridjzation‘ﬂ_i A&, Ao e} A}e]

FAZ AFHANE LRFEN AFA 3
al Ax o o #3 A7 TAAER
g4 4 S AL2 AlRdH

V.dE

B 7o) AHEH 47 Kbe] $4x X3}
o] 2-8}¢] Actinobacillus actinomycetemcomitans
o] ¥% ¥A a, b, c(ATCC)S} d, e(Univ.of
Helsinki)o] @}t DNA fingerprintingol] ] &}
AR o] ME AeldA wEEHE o=
FF dAF ST FAAYEE 2 dYYHY
£H5 4TINS BT AFAY A
e ARYS ATFHE TRAEE A
% 91&% AAshaleh serotype a8l A AR
WA B1kb9} 25kbol|A), bi 66 kbel| Al ¢
95kb oA], d= 231 kbe} 28 kbelA], 22T
e 237 kbe} 2.1 kbel|A] 7}t hybridization

=2
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~ Abstract —

DNA fingerprinting pattems of 5 serotypes of
Actinobacillus actinomycetemcomitans

Jeom-11 Choi*, Myung-Yun Koh**, Il Yun*
Departments of Periodontology®, Oral Medicine**,
Dental Pharmacology and Biophysics*
School of Dentistry Pusan National University

5 serotypes(a, b, ¢, d, e) of Actinobacillus actinomycetemcomitans showed distinct hybridization
patterns(DNA fingerprinting patterns) when the bacteriall DNA were hybridized with randomly
cloned 4.7-Kb sized DNA probe. The sizes of hybridized bands in each serotypes were different
among serotypes and represented unique patterns of hybridization with the probe used. The serotype
a showed two bands of fingerprinting patterns: 23.1 kb and 25 kb respectively. Serotype b and ¢
showed single band: 66 kb and 95 kb, respectively. Serotype d and e showed two bands of
hybridization: 23.1 kb and 2.8 kb, and 237 kb and 21 kb, respectively.

The results indicate that this standard fingerpriting patterns of DNA hybridization with 4.7 kb
probe can be further used for genotyping clinical isolates of Actinobacillus actinomycetemcomitansand
its relevance with periodontal disease activity.
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