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Abstract

The purpose of this study was to evaluate the genotypic characterization of Actuichacillus actinomycetemcomitans (A,

actinomycetemcomitans) using arbitrarily primed polymerase chain reaction (AP-PCE), to investigate the cytoloxicity of

both clinical isolates and standard strains of A. actinomycetenicomitans for the human Jurkat T cells, and to measure

the asteoclastogenic cytokines released by Jurkat cells infected with these bacterial strains.

The random sequence primer 15 and 16 could distinguish different AP-PCR profiles between clinical isolates of A.

ackinomycetemcomitans.

A, actinonnycelemeomitans significantly suppressed Jurkat cell viability in time dependent fashion and the results of

DNA fragmentation assay indicated that this bacterial species induced apoptosis in Jurkat cells. Jurkat cells

undergoing apoptosis released the ostecclastogenic cytokine, IL-17, IL-6, TNF-a.

These data support the hypothesis that mduction of apoptosis is at least one essential step in A,

actinomycetemcomitans induced local immunosuppressive pathway, and that A. actinomyceterncontitans can modulate the

immunomodulatory cell population in the periodontal tissue by inducing T cell death through apoptosis, and that

apoptosis of local resident T cells may play an active role in bone resorptien by releasing osteoclastogeruc cylokines,

e.g IL-17, IL-6, TNF-¢.
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Table 1. Fomular of medium for isolating A. actinomycetenncomitans from patients and students

TSVB media (100ml)

RTF media (100ml)

Tryptic soy broth 3g
Tryptic soy agar 12 g
Yeast extract 0l g
Horse serum 10 mi
Vancomycin (stock; 7.5mg/ml) 10 ml
Bacitracin (stock; 7.5mg/ml) 0.1 ml

20miAA FE FAAAEA B olgde 1579 142
2 #88 FA o g 20 mlE 9% 33 TS
th 159 T A4 fEse 848 T o, 9953
o= FEA o HEo] EAL A7EHT-
Serotype 27

B L &5 Asty z17he] dEHE 9% well mi-
croplates] 4] PBSE Awa|Asidch 2 AR &4
o SelsirAetE g 10T ArEm 7 TAAH &2
17 A7 F SHGYE fEe Y 383 BLISA

graL A45l7] 95t 580nmel| A ODZkel 0.25-03
A 01M NaCO; buffer(pl2.6)2 74718 $4g 24
83 2t wello]l 50u# F7psre] 37CTM 7ol 273 &
ol §Yg BAAF T, 0.05% Tween 208 ¥ 3sls PBS
PBS-T)Z 33 AF&Ach 282 F¢e] 2FE 7 well
o 3% A2 ¥3 ¢2v (bovine serum albumin)o] ]3]
= PBSZ blockingshal PBS-TE thA] 38] A dstad. &
Hw REHE 7 AAREE ATE Y8 5008 H7)a)
T 37T A 247 ¥hEA) T vhA] PRS-TE 43] A& sl
. alkaline phosphatase7} 538 22197 € TBS-T= 1000
8] g48be) 50,08 ArbeA R, 37N 247 w1
% PBS-TZ 53 A#Hslygrl p-NPP( s -nitrophenyl phos-
phate, Sigma)7} Astd 712 89S 0uH B F U
Auhgo) LEIE 3M NaOHE 50404 Hr}ete] 4&
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Stock minimal salt

solution no. 1; 7.5 ml
0.6% K HPO,

Stock minimal salt

solution no. 2;

;l.E,éNaCL 7.5 mi
1.2% (NHy)250y,

0.6% (KH2i504,

0.25% MgCly

0.5M EDTA 0.2 ml
8% NaCO, 05 mi
1% DTT 2 ml
0.1% resazurin 0.1 ml

A2 A7 & ELISA readerZ 405nm #3 oA FHES
2759 ch

Fo| AP-PCRE EF 7oA
A2t 5 BHIWIA] 10mlel 37
T, 10% CO, A0z 397F woketsga, vkl 1.5mle
< microcentrifuge tubeZ &4+ 13000g 1027 RAPARC Y
g9t TE bufler (10mM tris HCl, ImM EDTA pH
8.0} 600xtE # v TAHE FEAIZ T 10% SDS(sodium
dodecy! sulfate, sigma} 3008 A7psted 4 Egeha, 37
Tl gk 1A7F B2 Ak 5M Nall 100 % 8718k
143 &%3 g CTAB/NaCl(NaCl, 10% hexadecyl
trmethy] ammonium bromide) 892 80p0 oishe] T3
Z 6574 A 1027 vhg-at gt Chloroform/isoamy alco-
hol (24:1) ZF<1-& Y11 4T 13,0002 158 Y42
glale] Azas e 2 phenol/chloroform/isoamy
alcchol (25:24:1)2 wrEdle whllg AT lsopro-
panole kha & EE The WTHA A2 A
7, 13,000g, 4T, 15587 g4lFelsied A54S AAstaL
222 70% ethanolz A3 %]Ei th. TE buffer 1002 A
AME =] RNaseZ AHe]8 Z 07% agarose gel A7|FH &
Aol Al DNA bandZ E918059Th

APPCRE 485)7) $l8 4719 BEvFs} 2eldss
<] DNAE 0dpg/pf S5 848k template DNAZ A}



Actinoboilus actmomycetemcomitans®] FAXNHY FE249 A¥ E4d A5 @F

H3lHa1, SES 9Ele] 16749] random single primer
(Bioneer, Korea)E A&} cH{Table 2). PCR #h8-2- PCR
premix-Tap K-2014 (100unit-0.5ml microtube, 20ml reac-
tion: Bioneer, Korea)e] template DNA(G4ug/ 8 bacterial
genomic DNA)S}F 20pmole primerZ £ % mineral
oil2 F&at PCRE Hastnt. PFCRE MT A 587
pre-denaturation A7) A W& cycled 947 oA 187}
denaturation AJ$ 3L 36T |4 287 annealingdl% 72
TolA) 2E7E extention | ATh T HHRE 35 cycle
MAE 94T o)A 137} denaturation A)# 3 4270 o)A 25
71 amnealing&}§i 11 7270 oA 227} extention| H 2 w1A
o cycle?] extention 72TofA 1087+ AAS oL 1%
agarose gelahef 4] geolslgdch

MEFO] B 249

RPMI 1640 #} 2)(Sigma)cl] sodium bicarbornate{0.2%) %}
Feiol BH10%)8 A7tE A& Jurkat HEF AR A
T g A g AT T 2500 rpm e T 2087 4
Adlal AN wEol "ol A % RPMI-16404]
A2 23 AFate] 2XI0°CFU/mlo] H4 oE 23 o
& Jurkat A Z 5] HE283 37T, 5% CO: 2As} A 1
&

ek g

Cell viability
MFE 025%2) trypan blue (Sigma)Z 43845 5871
WA% o hemocytometer® ol &-ato] BErn| Ao

Hotgle MEFE AYch

Table 2. The base sequences of the 16 primers for AP-PCR

DNA fragmentation =9lg 28t DNAFE ¥ XV

ds

Jurkat A Z5-5 @4t gpatal FHAabe 25 mle] NET
(150 mM NaCl, 1 mM EDTA, 50 mM Tris - HCl[pH7.5])
el o #HeEAF ohE proteinase Keb SDSE 74z} 200
pg/mi B 1% HES Friatd 5T FxoA ShEY F
ShuksAlZE o THE NaClg 675 d B2 153 T 2
ok 3 8000 rpme & 205-4F 4late] A GE wE
o Tris ¢ o 2 25471 phenold 25 mld il 14]
Bt BEOJA # HolA 3T 3000 ipm o2 2087 4
BE]3 8 AZale 25 ml9) phenol-chloroform-isoamyl
alcohol (252413 15830 A atgick A4Fd ) 2§ &
2 W ethanol& Y3 4TofA st 59t #Ajsle] DNA

Jad

i

>v}.1:1
D T A )

1A A)7) 32 14,000 rpme & HAlale] Atz mel TE

FE el =gic} 260nms} 280nm A OD gke] 17 o4k
i

C:
MET-E RNaseZ 147} HEjdle] #7] 5 45994
2 4o} ethidium bromider} #7}E 2 % agarose geld] A

LAl B9t A7 dEadth. DNA E4% 45 9§
marker2% DNA molecular weight marker VIII (Boeh-

ringer Mannheim)& AF&3FS TR

Cytokines| Hets £4

Jurkat A1 Z3E wellig 2x10%ello] =7 953 F(bac-
terium/cell ratio of 500:1)& HZspH ) AE W vz
oA sl Azte] Wikl A Hste) -F0TH BBEY
oprb HAke] A47) Foj¥ ELISA WHos A4 §
A& 2AGHT A cytokined] g BAE 96 well

Primer Nucleotides sequences

5-CAGGCC-CTT-C-¥
5-TGC-CGA-CCT-G-3
5-AAT-CGG-GCT-G-3
5-AGG-GGT-CTT-G-3'
5-GAA-ACG-GGT-G-Y
5-GTG-ACG-TAGG-3
¥-GGG-TAA-CGC-C-3
5-GTG-ATC-GCA-G-3

o 3 o @ e W R =

Primer NMucleotides sequences
9 5-CAA-TCG-CCT-GT-¥
10 5 TOG-GCG-ATA-G-Y
n §F-TTC-CGA-ACC-C-Y
12 5-AGG-TGA-CCG-T-3
13 3-AGC-CAG-CGA-A-F
14 5-GAC-CGC-TTG-T-¥
15 5-GTT-GCG-ATC-C-Y
16 5'-CAG-CAC-CCA-CF
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Fig. 1. The colony morphology of A, actinomycetercomitans.
a) clinical isolates J1 grown on BHA media.
b) clinical isolates J1 grown on TSBV media,
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Actinobacilius actinomyceterconitans 2|

Fig. 2. RAPD patterns of Actinobacillus actinomycetencomitons
standard strains (aj amplified by primer-15 and (b)
amplified by primer-16,

Lane 1: Lamda DNA EcoR IHind IIT, Lane 2: ATCC
20622, Lane 3: ATCC 43717, Lane 4 @ ATCC 43715,
Lane 5: ATCC 43719, Lane 6. clinical isolate T 1.

M 1 2 3 4 5 & 7T 3§ 9% W0 {i 12 i3

Fig. 3. RAPD patterns of Actinobacilfis actinomycefermcontitans
clinical isclates, Primer-16 were used.

A, serotype a except lane 1, 3 and 5 which are serotype b,
B. serotype c.
M: Lamda DNA EcoRTand Hind [II.
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Fig. 4. Percent viability and total cell number of Jurkat cell
line infected with A. actinpnzycetemicomitans, One
representative experiment out of four is shown.
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Fig. 5. A.. actinotntycetemcomitans infection induces inter-
nucleosomal DNA cleavage, The cellular DNA was
isolated at 3 hours intervals from Jurkat cells
infected with A. actinomycetemcomitans at bacteriwm,/
cell ratio of 500:1,

The DNA samples were analysed by using a 2% agarose
gel stained with ethidium bromide. Lane C, cellular DNA
from uninfected Jurkat cells; lane 3h-24h; cellylar DNA
isolated at designated time intervals from A. actinomyce-
temcomitans infected Jurkat cells.

T 1 AaEe g 8 Jurkat M ESEt A=E 5
e F §H8aE A e 14 ¢ Y L6

NF-g& o 2 F 3A0F9
Sl ATCC 29622 [L-148 = o 7
F 9 Aol AatEo], Y

DT Jurkat 4| 252] cylo-
‘jr- BEFFFY ATCC 29522

p

o3

R
2 _ﬂE it

=

o

=

™
2
%-—r

3
)
E:)

SR —z
in

=
m
=
SN
s
=l
u,%
e

F22, BY 2R
kive AT FolZ w0

o} 1 AHEHFFE Jurkat A EZ=eM EN-y 3} TGFA
9 Aas FEEA gt
n &

A. actinomycetemcomitanss 3% 24, FAE AT
2 ey, ek, E49s AFARE TEEE A
o AW BA7} 9ow, duv Heemophilussro] XA
AT SFRAR AT HeemophilusE 32 FRR Actino-
bacillus 0.2 E-FFHTH1520].

1950 thofl Alele] Aol A A7t Ao A4

14 / A8 8

o8} - 254
OATCC 29522
A E [ B4 aciinomycetemeomitans J1
@35 ]
= -
= . ‘n
50 . R
3 | n
S | ] L
= 7 2 78 B
g L | mm
§ % . R
5 wof nnluEEn
E 10 | . i
: | . n
5 | | ne
v 0 ' 7 P a % ﬁ 2 &
C 3 b 9 12 15 18 21 24
Time (1)
— 40
B E
5 [ DATCC29522
= 30
b
o 25
w20
g 15
£ 10
g
L¥]
5
1=}
8 0 o ] .D,:l_. ﬂ ﬂ ] e
c 3 6 e 12 15 18 21 24
Time (howrs)
c g sof
g { O A actmaniyeetemcomitans 11
E 40 ﬂ
L
b=
=]
R
g
§ 1of
E ol nm O o.o0.d.m,

c 3 6 9 12 15 18 21 24
Time (hour)

Fig. 6. Effect of Actinobacillus actinomycetemcomitans on the

secretion of IL-13{A), IL-6 (B) and TNF- ¢ (C)in
Jurkat.
Turkat {5 10° cells in 5ml of medium} were infected with
ATCC 29522 or J1 for up io 24h. Supernatant were
collected and assayed with ELISA. One representative
experiment out of four is shown.
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