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Actinobacillus actinomycetemcomitans2|

ENYY RAAY BEV} TR AT 0K o
A st X3y gt X Faetud
zed - ddx - =Y
1. M 2 A7% NAAME 7% 7] leukotoxin-produ-

N34S AT ez s glon
22 el Eolxy v|AEH d#H 3l
U B3 b, webd AFAge Ad
Aol Yol PATTY #/A, Fge o]
(transmission), #Fl F8F sFHSE
33t 3o T8l

o|% Actinobacillus actinomycetemcomitans
(A a)e 28 4, B4, oiistaa 33
Aol waA Fo s Fa 34 AFA(LIP)
» wolgt 34 APY AFI(RPP)*Y, &
XA NFEY, AENA AFEY, 4UF A
Zg(AP)"9] U3¢l 848 AZEHAIL U=
o] &% 9] sholct. Slots $2 LJP &9
75~90%, RPP 2#t9] 50%, AP &zt¢] 20~
30% 94 Aa #gel EAsL dGHLE
A7 A Y 5~10% Dol A a7t EATL
Baglth A av o], 7], 499 A
PA xFAg Awso] glovt, & Y
ANFAge] WHo] Qe AFHoE UFF
AAANME e = AT,

Ao AFZE gdd glo] Fag dT£:
e o8 54 axg 7R Jed, aF
713 XZHQ 8422 E leukotoxino] SATH?.
a8y BE A a7} o} leukotoxinS A A A=
9¢+=1t}, leukotoxin-producing & non-produ-
cing A a. BF 2 AFXF &AL A

2% geiel Wt vlgo] gk F,
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cing straino] Bole WHA, ZHFo] ojFE 7Y
ANME 43~75% & 2ok R H 3 ot
w3 A e FHOE U A aF T,
Y= Haemophilus aphrophilus, Haemophilus
paraphrophilus 53 Fehs TEYUE 7
Aedl, ol TF UL A a FEY IS
A8g BF3A S,

A a® £ Fo wet HAdHde] g&d, 1
e A At 2524 g gt
=4 945 g3EH d¥H U 4eiA
Ak, F, AP TF AFEEYY WA
Ao} Ank?. webr, A oo HEH A
T NFAS Y9 o] o 5H &
Ay v E9 g BAE AR .
Zambon $%& T A e TFE HEH
% ab,c3/Me EHFOE FH3AUL, Saa-
rela 5ol 93] vjAP P UG A 4
e7t Hrtste EH= U

Zambon §%& TR ZREE F2 Y
as b7t EHE WA, BHE = 10% B
g g s Yepdga sided, d
A& MAANME ALY FAR RzZ Y
a%t b7t A= w9 LIPolA e 83 % b7t
Z71g vgS vepla d3F b IF7F A
Fz3d ¢lo] v FFo|ga st AFHH
o2 LJP HYEd Fa3ittn AztE oMk
Oppenheim %2 IL—1 #2 & #xste &
A8 p—-Eol4 ¥ ZvtE FHAE &



Hil, Zambon T Aa BAE
a9 cHtt ] 2e leukotoxing A
saom, 74% A, F=, AP A=
A8 a9 b7t AL FARE WEE dEve
wke, LJP, post JP @Atol M= 84 E b7t a7t
cBr}l 200 AT WIHEHA Jeldoa Basiar
2lt}. Asikainen 592 773 X F2A M=
843 o7} BwsA &dste ubd, LIPS
AP M= 3F b7t $ASHA Yeidoa 2
235l Uth. Ebersole 572 LJP, RPP, AP
@z} 2% "HE bo BEI}L A8, AP
He 838 ol ¥ 52 RS JEddgn
39l Song W& =9l LJP apoA &
A8 7} WA Jebdg 2ok Chung
zwo gzo] LJP At Me AHH a, b, 7t
Ao Ze BXE Jeldon Busn v
£3} Zambon %2 s o]de] EAHEE VIR
4= ot g wE, Chung 592 JP
Bz} 129 %F 3904 271X)9] ME & Aa
g 8o] LAHAGT Badtn ok

B|go] g @AYoy srigtE 73
Ao g 2old 4 gl ol FHA AFUE
(DNA fingerprinting) Z& #3AE 472
A4 4 Yt Genco & Loos™ & 32} A&
S AREE FReIeHH Bedde] {FAFH
2ol Aol gk ATE T3 WS HIA
T7 uA g A5 fAd dig FERE A
ot 3tgth. Zambon P52 ATFEL
BANS B8 A NESFEN A e BHT
< vwE 23 A P12 ¥HY a% F
U3tg:, A FHlE FAHE b 60%,
A3 FNE 40% 2 3F bt HE oot
=93 A7RE dAUr} DiRienzo 372 54
EARE o] 8E FHA ANE FEE Aa 9
a7} §A Aol AME A g AHA AN E
shto) e A a FFV HEA IR F U,
Zeo 7HEYe] o8 FALES AZ UE o
Zol} WMol 2AT 5 UHS FHA AE
oA} Aoz o & o}k, o #ol Aa
SAAE g ATE o AFAEIe
ATE nFe ofF Qe Aeelrh
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tets o AFeME
JAYAE BA Rz
Ago) o JBAL ¢
Fate] 7129 <

9 SRl

CEEEREES

1. SUBJECT

Page & Schroeder®] B4 7]&o thet A
Ay AFAAP)H 5% WP E xFH(RPP)
o2 FH8hL, AP 12789 &5 1% 9] 173§
NA, 279 A2 ), 57 x7] XFH(4
mmo|3te] &3 glo], FAF oL glon,
incipient bone support loss) & & 84-&
group 1 &2, 339 FF= XFY (5~6mm
23 Zole} #Evbed F44, BAF £V
o]3) BAE group I E, 832 RPP &xt9}
1389 P AFE F 98-S group ME £
Fatarh.

olg &xte] W AWL 3564 (20~45)
o]iL ol 6/HHZt A Fof FEol} 3
FA g 4ol gl AHEE dde g 3tqrth

2. Qa=y

7 Bael Mg g AFY B WolE
Hole R9lE taoz AFd 2ol(PD)o
2H42(LA)S SA5gch

3. MICROBIAL SAMPLINGEZ} IDENTIFI-
CATION

hOEE A R

WEAAE o9 B VIE

AT 98 4 AFGE Auah,
(D 928 7P we R4y P
Bl 7bg we A

(2) $aao] ok,
Mg ae 9T
Y942¥el R, g de 9T
I ARY APV EAVGE, Al
RS BIEREENET '

(3
@



A&Ad AHE AAsT daF paper
point (#40) 270& ol #9] Il 3027
Yol T3 o}ge] 25 H curreto 8 R7}z o)
A8t A E AAY), AFE FEL 1ml
reduced transport fluid(RTF : Loesche 57}
F3HE vialol W& F Vortex mixer& 3027+
AR o2 100182 848 Alg Rt 100
2 EFI4E vialodlA £ 0.lmlE 4 a8
18k diufx]el Typtic soy agar—10% se-
rum—75% ug/m! bacitracin— 5ug/ml vancom-
ycin (TSBV)?¢ol =23 0 3~5Y3+ 37C
CO; jar® WF7|ol A vl gt L= v
717 A 20~100709) JEHE HAE F
AP WA E Ay gux e =FE
vjokol: Aol w7A] =l GS AUk
srpaugo] o] FoIXH, uix|e Ayl
P49 e Ya1H <9 DNA &l o] &3t1
U 2= 0.15% dimethyl sulfoxide (DMSO)
o) Wo] —70Ce ¥FAFsAT

g o E 53

Aa 39 FAA 71§ T RFRE
Za FE0 BEda HEYY WETRE
74X A9t catalase ¥H(3% H.0,)
Aol Aoz st 19 A3EHH HAR
oxgenase A}, nitrate 9 #A}, indole 7
A}, p-nitrophenyl-alpha-D-glucosid-ase(ADG)
AALE AAEAT

ADG ZHAHE ADG €99 colonyE HEAIA
24~48A17F A2 A WAF ;Mo F W}
H FHo2 AR catalase HAS slide
glass¥°ll colonyE Fi 3% H.0.5 B W&
ol AFS FYSE FHoE BHch
oxygenase HAF= filter paperol] T% HEFAl
7131 1% tetramethyl-p-phenylenediaminc di-
hydrochloride §<& 2 & Hojx=d 10%
ol oz Wstd Yoz AFFo
nitrate 9 ZAl= blood BiA]ol] T-& disk
2712 HFAJIL nitrate diskE 8 AojA
24~48A17 8714 e E wi g ¥ nitrate
ZAE A 3¢ B 3L "oy AF
Aol g FAdo 2 BAHF ). indole A=

colonyE 4817t ¥ 714 deEl2 widE Kovac
AJASF 10~%2/12%&& Holmy HAZL
s FEez Rk, ol ke AL
AT}, oxygenase HAF %A catalase ZHAlo)
S\ nitrate B ZHALol %A indole HAF
4. ADG ZAtel] 4489 F$ A a2 R}

4, SEROTYPING OF A.a ISOLATES &
GENOTYPING BY DNA FINGERPRIN-
TING

BE dF2 A a %Y a (ATCC 29523),

b (ATCC 29522), ¢ (ATCC 43719)5< A
B85, 712 ¥HY d (IDH 781, Institute
of Dentistry, Univ. of Helsinki, Finland) %
e (IDH 1705, Institute of Dentistry, Univ. of
Helsinki, Finland) & AF8-3t993 (Table 1),n
D TEA} 2 2HNA w3 Y}, Es-
cherichia coli strain DH502] ®]9kg 93 @&
vl A+  Luria-Bertani(LB) & AM&3tdx,
EEg Z90t obddle EE AT wde
37CoA ARt G = A Fuf Ao ot}
ampicillin(50ug/ml), tetracyclin(25pg/ml) 5
< FUksle ARl

7h. 8339 23 (Serotyping)

(1) ¥¥*(Antisera) 2] FH)

A a. TF ATCC 29523(serotype a), ATCC
29522(serotype b)9} ATCC 43719(serotype
ool g &8 A& Zambon 5] Wl 9 8)
ZH| ettt

Hgd 24 dFE58 9F 500ug F=EA 0.05
% formaline-saline 8o #Esl] AFdE
N 0.2mle} FF2 complete Freund adjuvant
£¥ES E7] duido) AL FAEY. o
FY ¥ adjuvant glo] AddGAT E7) A
Ao FALBFPI o] HAFE 25 9 AH3
Rt 578 Ez9] AgoA ¥t 3000
rpm 2 108 AT & 7E AAS

TAE FH3 —20CoN A B@ste o2 43
o AHg-3tATh.



Table 1. Type strains and plasmid

Type strains Relevant properties Source

A. actinomycetemcomitans ATCC29523 serotype a ATCC

A. actinomycetemcomitans ATCC29522 serotype b ATCC

A. actinomycetemcomitans ATCC43719 serotype ¢ ATCC

A. actinomycetemcomitans IDH781 serotype d*

A. actinomycetemcomitans IDH1705 serotype e*

Plasmid Relevant Properties Source

pAA2097 Tc® Am, including randomly cloned probe Dirienzo, M. ].

* Inst. of Dent., Univ. of Helsinki, Finland

(2) ¥49EFZ(Immunoabsorption)

AollA A& Y HolF ot vk
72 THE A g BHY dFEY HNEZ F
g 9o & E 79 E7) #¥A Imldl &
serotype TFE(2F 100mg) & #H7hsted 37C
oA MR 1A B AR F 4T
oA 12417 FA B o] EHES 13,000
rpmE 2 6057 A4 R 8t F 5 NS 35l
ARR-8 ®j7hx] — 70Tl E#3FH .

(3) ELISA®] 93 ¥H¥ ZH

d4ge AAT Feld A a TFES 002
% NaCO:Z E£¥3sl= 0.1M NaCO; buffer(pH
9.6) ) 580moll A Optical Density(OD) 0.25~
0.3 =4 gt

o] NS ELISE microtitre plate®]
2+ welloll 50u1% 713t 2A17HE<t A2
WA sk 3 EF4 2 A3 3o blocking buf-
fer(0.05% Tween 209 =91 025% BSA)E
A welldl] 745 H7FE F 4TCoA 1243 B
Bt o] sampleE 3¥ FHFZ AT
F PBSel 34d &3 Bo] ¥ A 50
ulE 2zt wellell d7ete] oA 2413 vhg
A711, 3 FHTE A3 F goat anti-rab-
bit Ig G-conjugated alkaline phosphatase& 50
p2 Zh wellell H7FatAt, 241t & S/F2
3¥ A2t 7] p-nitrophenyl phosphate
(1mg/10m] : 0.05mM NaCQ,;, pH 9.8 with 1
mM MgCL) 50miE Z} wellell #7tste] whg-
A2, IN NaOHE AM83sted g HAE

At B 5 Z microELISA reader spect-
rophotometer 373 450nmo| A F7sH k.

U, F4218 <9 24 (Genotyping)

1) ¥X]a} £8](Probe Preparation)

(1) Transformation

EAAZE AL plasmid pAA2097-& Dr. Di-
Rienzo(Univ. of Pennsylvania) 7} 7153 22
Z host E. coli DH50°] =& FFsta] A}
£3t99c}h. Competent celldd DNAS =42
Hanahan® 9] ¥ mie} 3fstAch.

Host straing 37ColA 5X10'—2X10° ce-
lls/ml SA Z& wjFet F, wjFAE &
AA 1083 YAt Y4 reA 4
TolA 5000rpm o2 1083F g4&elsid A
T3tk AEAAE vig] A SHE 2dd
CaCL&9%(50mM CaCl,, 10mM Tris-Cl pH 8.
0)S L& vl £1 1/53 =2 A7 O,
AEE JGAIA 250 1585 FAG7T
5,000rpm 22 4Tl A 1083t YA &2 3A.
&9 v ng AA AE CaCl,.BAo =
f B9 1/505A @Azl &, A &
effendorf tube<l competent cell 0.2ml¥ &+
3to] ARE-3tH T

Competent cell 0.2m1¥} plasmid DNA solu-
tion 0.1mlS &E§ sl 0CA 60%3F W=
¥, 283H42CAA F A& 7181 LB v A&
0.8ml# 2} ¥h-g-Eoff 73l 37T A 1A
U EEA ¥ wigsidct. o] widdE

Al A tetracyclin® ampicilline! #71€ LB



plated] 33| 3AAA =
shE R v ekste] colonys &

agar

ol A

(2) plasmid DNAS] 22 & FHA

plasmid DNA9] #&l¢} BAE $38l, small
scale DNA 2] 9} large scale DNA F2]9y-&
Maniatis 52 #& AHgstdth. & A
A& £33 LB medium 5mld] & HE
gted 37Co shEY wge F, o] wigAE
LB medium 500mlo] 1: 10002 #HZ3}
shErEet vk, o] s E 4C 5000
rpm( Y H50A-6, Rotor 10BN6) ol A 108-%
ot AAE st dHE 343k, STE buffer
(pH 8.0) 2 13] A Hstdct. A=A Tl ly-
sozyme(50mg/ml) & 3= £ I 10mlol
TAE deA 7] Ao 583 WA skt
o] Egtallo] & II 20mlE #7138kl tube?
ATE UES F R=gA g8y HFI 10
A4l WA AT, &9 & A3
Edfodel dgSel Fa4d &4 1 15mlE 3
7Vete] ofeid wa] HYL 1085 S50
S7HE F 4T, 15,000rpm(¥FY H50-A, Rotor
A10H-24) 2.2 3085 dA4Festd 2o
A E et g7 DNAZF A AE F5dE 35
239 068 %9 isopropanols #H7lsted &
e & 15EF9 420 wAskch. Isopro-
Loll-g 7}11—HC’1 420 A 10,000

panolo] #7714
o} )\]—C on ° Z Al

rpm°ﬂ 30% a7
2HA HeEld % 4%a Attt 70% etha-

nol& Aol A 135] A#sti A4 gt 4
Sl vj2]3 DNA HHE % Ay, TE(pH
8.0) buffer 8mlel] AAEL Ho|3 CsCl 8gs:

ol ¢kxs 5UF, ethldlu bromide &%
(EtBr, 10mg/ml in H,0) 0.8ml1<& 78t th
CsCl3} EtBro] #7Hel DNA £98 20T, 55,
000rpm .8 20A17HE<t =44 &2 (Kontron
T-2000) 3} plasmid DNAE £2] &} t}. TE-
buffer saturated iscamyl alcohol& AHg-3}ed
EoMo] glo]d w7}A] ethidium bromideE
AAstaAct. plasmid DNA €9-& dialysis
tubeoll ¥ i TE(pH 8.0) buffer 1Lol dialysis(4
T, 3A17HY 33 SFAugh) & st CsClE
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AAE 5 DNA F&=
B At

23l —20Ca

(3) Agarose gel electrophoresis

Plasmid DNAE #18l= BE€ 42 0.7%
agarose gelolA th7l 5V/ecmoll A 3A17F F<t
A719%5& st

(4) DNA<9| A3 DNA fragment] 3|
qe7tA] AFEALE AFEE plasmide) A
@& H g% digestion buffero A 37C, 1A13F
¢ FAHJT. AR Ao o] WAy
== DNA A¥H-& TAE bufferE A3 0.7%
agarose gel X719E& Bt FA3Ich.
Agaiz dod AL agarose gel"‘“’ﬂ"i
A719%53 F Y3l DNA 9HES GENE
CLEAN MKITZ A stHer, 7] o]] AHE-E
€ A 2F&-2 GENE CLEAN II kitol] &350
%‘\7%‘4 A x3|ALe] AAHE WHEO] AMR-EHA
o 2 e oged #Zogh
TAE bufferg AH8-& gel A719%5E& 5l
271" DNA bandsZFo| A Y3} DNA’SZEOI
AX% bandE AL FTAMGol A el
8 A5 A33A AEH eppendorf tubed
okt o 7)o gelZ=7he] 3ulaFe) 6M sodium
iodide”’t E3¥ Nal stock £98 #H7sko]
£ sodium iodide? FF¥FRE7} 3Mo]
HEE 3t o] 3& 45~55C water bathell
&7 DNA d¥¢] 5030+ gel& HHuh. AR
Aol & @A GLASSMILKE 5ul3 718t
5~10%3F ice-cold AIF T} o= DNAE GLA-
SSMILK J=boll AgsiAl S, o)A & 12,
000goll A 533t A4# 2] A1AH DNAZF 23+ o
U+ GLASSMILK A HAAIHC A&
AE Heln %, ice-cold® NEW WASH
4 700pdE=ER 33 MASAY. NEW
WASH &9l S°J0¥ ethanol &0l EF
718ttt ¥, TE buffertt @84S 10uAE
71t 45~55C water bathollA 5~10%3t
A4 EET &, DNAYL 8250 d= 45
k-3 A 22 eppendorf tubed] A —207TCq
Baste] thE Ao ARS-SIY U

¢



2) A.a genomic DNAS] #2]

A 22} genomic DNA #2]< Zambon 529
g WEste AMR-3FH T

DA RN A 2pek AT colonyE HE-E&
AH&-3ted 243t & STE buffer Imlol] €3}
285 v MY 7HFISHER  Scientific
Ab, MODEL 235C) el A 4 & elste 459
& v 2|3 TE 475pl) @23 & lysozyme(10
mg/ml( 25uE H71std G4 305t
W25 Tl o] dEo] STEP buffer 90mi%}
RNase(10mg/ml) 5mlE H7}ste, 37ClA
1527F ¥h$-A]1Z1 ¥, Proteinase K(20mg/ml)
5ulE H7F8kar 55T A 607t vH-&- AT
¢ wkg-d3 FF] Phenol/chloroform/isoa-
myl alcohol(25 : 24.1, pH 8.0) & 600plS %
Z E335te] sEEQH vAldA e idA 9
AEelste] Aedg FHr F% chloro-
form-isoamyl! alcohol 600ulE 3 7}st &3
F 58F< dAEe st AEdE HIkd
o] 45l 3M sodium acetate 60u%} isopro-
panol 600plE A7}ste] 42oA 1023 A
3 F 1085 d4EEse] DNAE FAA
713, 60% ethanol® $HH A H & 3 Aol A
ZHE=5H= ethanolo]l €443 A AE w7t A
23t TE 50ull DNAE 33th. ©] DNAS
)& spectrophotometer® 4& FHT ¥, —

20T A Haste] tg A3l ARE-stith

3) Southern Blotting®} hybridization

(1) Hybridization probe2] FH]

A a TFE2) genomic DNAAIA #53
DNA &3z} NEFFE fleted AMSE AR
23 EA A= plasmid pAA20979 A A gHE A
EcoR 13} “13/Sal 1.2 A <F 4.6kb DNA
@A  agarose WZIFFEANA EElskd

GENE CLEANII kitZ 3]st AL&-3tAT).

(2) Enterobacteria genomic DNA 9] transfer
Z} AstE Ao AE Enterobacteria genomic
DNAXE 0.8% agarose gelZ 3417t B9t 7]
Q%39 Agarose gelol ¥ ¥ DNA HH
< WAAA Nylon filter(Bio-RadAb ol &%,
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T3 Y & Maniatis 579} ¥E &
83t} Filterol] &3A1715 Y&
transfer& 3t th. Gel2 500mle] B3
Yol 1A7F Ax AL Hd] A3 F,
ZHTE 23T gel& A A3 500mlY F
gledS W HeA 0RHE A A
gatgqh. Gel& 10X SSC7F &3 12919 3
mm filter paper$lol AF 2 ¥ ¥ vlg] 10X
SSColl E3}€ Nylon filterE geloll ¥ 1 $jol
3mm filter paper +%3 paper towel(Kim to-
wel type 50) & 15cm3 %= A 3t ¢F 0.5~1
kg =9 EAE &2 ¥ overnightA Hth.
Nylon filter7} gel 2 FE] £2] 5 o] 2X SSCell A
23] A 33 & paper toweldlA #7158 Al
Asta 80C2] vacuum-dry ovenoA 2AIZF
B¢ 79 1A

8o
capillary

3ol

(3) Southern hybridization

Genomic DNA figerprint ¥#4-& 3}7] 98}
A28} southern hybridization& nonradioac-
tive labelling system%! Enhanced Chemilumi-
nescence(ECL) Kit(Amersham Co)E AM&
At

BAAE € DNAE FFFE 100mg/10plE
81 43slgct. o] DNA §9& #+e 2o 583
H7HE F ERENA 5EFS Ak 527"
LA E3tYh. DNA 243} F3Fe] DNA la-
beling agent® 718t & &3 F FF9
glutaraldehyde solution® 718td 127 &%
3led 37T A 1083 WHSAIA FA] AHR3HA
}.

Hybridization bage] DNA blot¥ Nylon fil-
ter® Wi filterd WAH(0.25ml/cm)ol =t
pre-hybridization £ &g H7IF 42T
waterbathol| A 2F&}Al HeetAA 14175t
prehybridizationg 3%}, Hybridization bag
ol labelled probeE 713t 12~14A)7HE<t
42T FFeHEAN FRATS FHEAT.
Hkgo] Byt filterE 7|3 &71d &A pri-
mary wash buffer(2ml/cm) 2 20&3F 23] ¥t
et M#3la, 424 secondary wash
buffer(2ml/cm) & 5% FH A, o]



filterE 3mm paper YollA 187 AXIFE fil-
ter ©3(0.125ml/cm) 9] we} final volume®]
gl F8F9] detection 13 25 E&31A filter
Yol B 187 vHSAIH Y, vEEAE A AT

< filter& wrapl. 2 & 5, &4HlA inten-
sifying screen®] L& cassetteoll Al hyper film-
ECL(PRN2103)ll ##3te] 1~15% &<t 3
1% ¥ #2433t

7)ol A AFgE BkS system S-S TY
3lALe] Aol whe} filterd] WA H] & sk
ALgstdch #RAYY HAe 2F 939
a, b, 7t Hehle AE F4S 7€ 223y
ZYzt A, B, CEoz R, Y d9 7t
el XE S 94 42 Do Egt
A8, =&, A B, C D E o ¥
el A ok Vel & Role A&
NTZ, 2% ¥3%& nd2 HehiUth

5. SAEN 24

HE & FAAYY 2+ AP g3y3
groupZte] A, ¥HEY & FAAYH 2%
F&E groupty A= X* A3 (chi-square
analysis) & AAI3IA3, AP 2539 glo]
& FAFELY] FoAL EAHE A (analysis of
variance) & AAIEt4cl. 2+ AE 43y 23
Faaed ERTWAA 4 389 f4A
Feo] B S gotr ] Y8l 34 (corres-
pondence analysis) & HAI3IHI FHFH &
FolAE {ca} groupl.E, §-AXEHE REo
AE (B, E, NT, D}<} {C, A} group] 274
EHTES A3 Id5Y)3(Tukey test) & A

A8t At

Table 2. Composition of Buffers used in purification of Actinobacillus actinomycetemcomitans

genomic DNA

Butter Solutions Composition

STE buffer 0.1M NaCl
10mM Tris-HCI(pH 8.0)
1ImM EDTA

TE buffer 50mM Tris-HCI(pH 8.0)
50mM EDTA

STEP buffer 0.5% SDS

50mM Tris-HCI(PH 8.0)

04M EDTA

proteinase K(AH§-2 )

RNase

Phenol/chloroform

DNA solution TE

Pancreatic RNase A(10mg/ml) in TE buffer
preheated to 80C for 10minutes to inactivate DNase

1: 1 mixture epuilibrated with 0.5M Trs-HCI(pH 8.0)
The chloroform is a mixture of the chloroform
and isoamylacohol(24 : 1)

10mM Tris-HC1(pH 8.0)
1mM Tris-HC1(pH 8.0)
1mM EDTA
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Table 3. Composition of Southern hybridization solutions

Solutions Composition
DNA denaturation solution 1.5M NaCl

0.5M NaOH
DNA neutralization solution 1.0M NaCl

0.5M Tris-HC1(pH 7.6)
20XSSC 3M Na(Cl

0.3M Trisodium citrate(pH 7.6)
Primary wash buffer 04% SDS

0.5X SSC
Secondary wash buffer 2X SSC

Prehybridization solution

Hybridization solution

ECL-hybridization solution
5% bloking agent
0.5M NaCl

prehybridization with
labelled DNA probe

m. &4 a}

1. X|FEse| Ao ME ERAYH ¥
o FMXEHe 2%

Group I & ¥ 839 & 1684%F A
e C7t 7H B3k A, DeEelen, ¥
AYL ¢, a9 TolAUL PAFHo] st AN
th. group & F 4% &A 98-94F /A
A e Co nARZPEoE FAHAL, BHF
& o7t 7 2ottt group = % 8B 9] &}t
213915 328 D7 7 BT o2
Z B,C E £oldon, 3L ¢ v EHo]
AAHYHE 4).

X2 A4 A% fAAYY 7 2 A
BAZ dNes, e 2 group 1S
FAzE A9 C, I+ NT, € B, D, E%
#do] e Aoz yeig(agd 1. ¥H
3} Z+ groupZtoll ¥AHEA A AAWACE
Jdge, group I a%t ¢ L= ¢ MED
& nd¢t #Ho] e Aoz W4 Az
et o (18 2).

2. EEYYE XF oo RELE By

BHY av YT A5 dol7} 3.25mm, BT
&l 35mmeldl, ¥FY be 825
mm$t 9.5mm, AY c= 564mme} 6.46mm
o2 yeigen, 19 71el¥ L 721mms} 8.
7IMmATH(E 5). B4R Hn 3 o
2} PD/LAC] ztelzt Q1lil, ohEH|mA] {b,
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Table 4. Mean pocket depth, level of attachment and the probetypes and serotypes distribu-
tions according to the disease severity groups

group I group II group I
No. of isolation sites 16 7 23
No. of subjects 8 3 9
pocket depth® 3+ 0.63 5.86+ 0.90
level of attachment® 3+ 0.63 5.86+ 1.21 9.57+ 0.84
probetype
distribution( % )
A 3(18.75) 0(0) 0(0)
B 0(0) 0(0) 4(17.39)
C 12(75) 4(57.14) 4(17.39)
D 1(6.25) 0(0) 8(34.78)
E 0(0) 0(0) 4(17.39)
NT* 0(0) 3(42.86) 3(13.04)
serotype
distribution( % )
a 3(18.75) 1(14.29) 0)0)
b 0(0) 0(0) 4(17.39)
c 12(75) 4(57.14) 8(34.789)
nd* 1(6.25) 2(28.57) 11(47.83)

* ! mean pocket depth+s. d.(mm)

®: mean level of attachmentz S. D.(mm)
* NT ! non-type

*nd : not determined

*** p-value<0.005 by Chi-square analysis
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Fig. 1. Diagrammatic representation of the relationship between the disease severity groups
and the genotypes
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* correspondence analysis was done.

I : Disease severity group I (healthy, gingivitis, early periodontitis)
II : Disease severity group II (moderate periodontitis)

1l : Disease severity group Il (advanced periodontitis, RPP)

A, B, C, D, E | genotypes

NT : non-type
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Fig. 2. Diagrammatic representation of the relationship between disease severity groups
and the serotypes

e Hommmm e R e P 4+~
' ] )
1.5 + : +
, : H
+ [} L]
: : :
[} ’a :
: : :
5 l: .’
1] ] 1]
0.5 + ' +
. C) ,
] + )
: A | !
] 1} )
U oo e e ;
1 [} )
L 1 )
L} 1 L}
[] ) []
L 1] )
1] L} 1]
-0.5 + H d +
] t
: Hir :
1] 1 L}
. , .
' b H
] [} 1
] [ 1
' ! ]
h i H
1 1 1]
-1.5 + ; N
H H )
S dommmmm et . +-
-1.5 -0.5 0.5 1.5

* correspondence analysis was done.

I : Disease severity group I (healthy, gingivitis, early periodontitis)
II : Disease severity group II (moderate periodontitis)

Il : Disease severity group Il {advanced periodontitis, RPP)

a, b, ¢ genotypes

nd : non-determined serotype
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Table 5. Pocket depth and level of attchment according to the diffrerent serotypes

serotype a b c not determined
pocket 3.25 8.25 521 7.21
depth* * + 2.53 +0.83 + 2.}29 +1.53
1

[

level of
attachmentnt®” 35 9.50 5.96 8.79
+3.01 + 0.87 +2.95 + 1.76

 mean pocket depth+s. d.(mm)

: mean level of attachment+s. d.(mm)

*  p-value<0.001 by ANOVA

. significantly different between group by Tukey test

Table 6. Pocket depth and attachment level according to the different genotypes

genotype A B C D E NT
pocket 2 825 46 + 722+ 7.55 7.50
depth* " +0 +0.58 1.82 1.64 +0.83 +0.14
| 1 ‘ l
|
., l
level of
attachment®” 2 95 52 + 8.79+ 9.50 8.67
+0 +0 2.55 1.90 +0.50 +2.21
| 1 l '
E 3

: mean pocket depth+s. d.(mm)

* mean level of attachment+s. d.(mm)

: p-value<<0.001 by ANOVA

. significantly different between group by Tukey test
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Fig. 3. Diagrammatic representation of the relationship between the groups of the attchment
level and the genotypes
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* correspondence analysis was done.

I :level of attachment (LA) group I (LA<4mm)

I : level of attachment (LA) group II (4mm<LA<6mm)
1I : level of attachment (LA) group Il (LA>6mm)

A, B, C, D, E : genotypes

NT : non-type
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Fig. 4. Diagrammatic representation of the relationship between the groups of the attchment
level and the serotypes

S T doccemmm e doem e ———— -~
[} ] ]
' ) 1]
1.5 + H +
H ! '
) ) ]
] 1 [}
H a H i
] ) 1
: 1 :
) L 1
) [ [}
t 1] ’
0.5 + H +
. v C :
(] 1 ]
! : | :
1 1] L]
e i iuia e ettt i H
[) 1 1
1 [} 1
: H :
' I :
-0.5 + H +
' nd: i
)
: b :
] L} ’
1] 1] []
[) ] ]
1 L] [}
1] L 1
) ) )
1] [} 1
' H H
-1.5 + ' +
B R ittt Fomm e R e e T +-
-1.5 -0.5 0.5 1.5

* correspondence analysis was done.

I :level of attachment (LA) group I (LA<4mm)

II : level of attachment (LA) group I (4dmm<LA<6mm)
I : level of attachment (LA) group 1l (LA>6mm)

a, b, c: genotypes

nd : non-determined serotype
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Table 7. Distribution of genotypes and serctypes according to the level of attachment

slight moderate severe
(LA4mm) (4mm<LA<6mm) (LA>6mm)
genotype (%)
A 3 (272D 0 (0) 0 (0)
B 0 (0) 0 (0) 5 (17.24)
C 8 (72.73) 5 (83.33) 7 (24.14)
D 0 (0 1 (16.67) 7 (24.14)
E 0 (0) 0 (0) 4 (13.79)
NT 0 (0) 0 (0) 6 (20.69)
serotype (%)
a 3 (27.27) 0 (0) 1 (345)
b 0 (0) 0 (0 4 (13.79)
c 8 (72.73) 5 (83.33) 11 (37.93)
nd 0 (0) 1 (16.67) 13 (44.83)
* I p-value<0.005 by Chi-square analysis
1 0.005<p-value<< by Chi-square analysis
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— Abstract—

THE RELATIONSHIP BETWEEN PERIODONTAL DISEASE
SEVERITY AND Actinobacillus actinomycetemcomitans SEROTYPE
& GENOTYPE DISTRIBUTION

Eun-Gyoung Kim, Sung-Jo Kim, Jeom-Il Choi
Dept. of Periodontology, College of Dentistry, Pusan National University.

The present study was performed to evaluate the relationship between the serotype
or the genotype of Actnobacillus actinomycetemcomitans (A. a.) and the severity of periodontal
disease. Total 64 A. a. clinical isolates were sampled from 46 sites of 20 subjects classified
into the group I (1 periodontally healthy subject, 2 gingivitis patients, 5 ealry adult periodo-
ntitis patients), group II (3 moderatelly adult periodontitis patients) and group 1 (1
advanced adult periodontitis patient, 8 RPP patients). Southern bolt hybridization (fingerpri-
nting) patterns of the five reference strains, A. a. strain ATCC 29523 (serotype a), ATCC
29522 (Serotype b), ATCC 43719 (serotype c), IDH 781 (serotype d) and IDH 1705
(serotype e), were used as the five basic genotypic patterns (A, B, C, D, E). NT type
was designated as one which did dnot represent any of those five basic types. The serotypes
were determined by ELISA technique with the serum samples from pre-immunized rabbit.

Based on subject-based analysis, it was noted that genotypes A and C, NT, and B, D,
E were significantly related to the disease groups I, II, and llI, respectively. It was
also noted that both the serotypes a and ¢ were significantly related to the disease group
I and II, while serotypes were significantly related bm), and serotypes b and nd were
frequently found in sites with severe attachment loss (LA>6mm).

The results indicated that the significant relationship can be delineated beteen the genoty-
pes and the serotypes of Acinobacillus actinomycetemcomitans and the periodontal disease
severity. The results also indicated that genotyping can provide more detailed information
on its relationship with the disease severity based on both the patient-based and the site-
based analyses.
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