Porphyromonas gingivalis<| g=3{H

SR S1]A| : Vol, 34, No, 1, 2004

i AT

EEPIA0]| 25t P

Az

I SR LT e N

| ME

A2 A (heat shock protein: hspyo] X2 g
9] doloIztg, U ABE W rheumatic arthritis S
& ¥8381 x7FA 9238 (autoimmune disease)e] Y
L‘ﬂx}i FEAL Sl Alo] H2 AAAAR] FA4
o, o] 24 AFAE FENTE AT EAE
TAHE 3484 FoflA hspe] L 2He=
8450 Y& F Y, o] & sk A& AFE
291 A Boll AR B
ek vt QLo ), o= A5 g F s}
o FEAWIIE 92T & U= TEHIAAE
T 4 &= 712FA AP o2 27} gl
o, A ApEeane 2Ae) XF a8} 5
Btz 4AE A=A 71‘3:"3“ EF e 7=
ZAPAQ ATFEA Y E FAT F 9&3}

2| 59 A3 Bé-?liu chall DNA
Q71N L] EHAT . I3 E‘rﬂ ]h Ipert}

suppressor T cell ¥+g-of] 2] A2hS- A © 7|= 34 o
TEHOE AT S AT} Y dF AT o] A
%o} mammalian cellF o) 33 sequence

homologyE HRIth= Zlo] HRHYTH Y. o]} /Y

gingival 2% 23] ¢] 3= mammalian cell®] 3
-%74%}—1}7}1:4030] A|F23 BR1s)el #
= 7124 AT TS ekt 2 9,
—%7& 51{— ]ZZ‘J%‘} HATEe 4549 /4
A= vkl 881458 s
0] S8 3}4 A dFATe e o
22 E #og F5 JAAT 224 dd
ARt frEETa G A shvh A& 9F2 84
71944 B & 258 JEiE X287 B4
Az dod & Tt o] AL EFAT Y HE S
22 FTVIEE A3k #A Y 218 AFE
o Zeu 2E57H ofv] F¥H 21 pocketo]
UE Fo|xe] AFATY o] Pad ks g
[xo| ot AAGAle] Aol dg
zzio|v). AFHg XFgelA G ddS
st Jlo] 2=x4 o)9je ¥ 7HA thE &
2F THIE Ax Zride dolt. AdA
biofilm& HAIE= e £7k9] bacterial A5 248
< stress FEHE EH U2 5 ok, o] AL w4
Bo| frYg Vejsha Hao|A F3te A5 E wE
e & AEA oz XT3 53] Fa3}
th 2 A7y 582 7 503 58 YT

o,

F

F

B AT E 20018 %

B8k o) HedE & 3 THH] (MRI 2001-01-32)¢] el ]3] A= 9&
TA AL HGY, FARFEA AT o) 17} 10 Fakohskar 2] 7hefst 2|5

I8 A S HH 5 602-739



Q1 Porphyromonas gingivalis (P, gingivalis)®] @%
v 4204 BHe 2A0E B 71 9hass
T Slch

I A= o e
1. P, gingivalis®| CII5t B}

P. gingivalist= hemin 5 micrograms/ml2} mena-
dione 0.5 micrograms/mlo] #7}8 tryptic soy
broth(TSB)o| A th&3} 22 5744 theg W o &
s

1) 37 °CoA WO TS 44 “ColA] A1 vk

3t FPNZRT (PgTSB-44)

2) 37 °CoJ| A vl st A2 (Pg-TSB-37)

3) Fusobacterium nucleatum (F. nucleatum) 37

oCol|A] Zro| vl ¥k < (Pg/Fn-TSB-37)

4) culture plate o]-8-3Fe] 37 °Col|A] biofilm A}

) 2 w3t C (Pgbiofilm-37)
5) culture plateE ©]-8-54¢] 37 °CollA F nucleatum™
3 &% biofilm© 2 ¥ ek 7 (Pg/Frbiofilm-37)

2. P. gingivalis2| total RNA 22|

H) k3 AT 0.5mlZFE Purescript RNA
Isolation Kit (Gentra)E ¢]-23}a] RNAE U3 2
o] &eJatdrt. WA wj st AT HEE pellets} 3t
o] cell lysis solutiong 3004 7|8} pipete & =
A28A 201F The 65C oA 5B BREAIA cell
2 A3} lysisA| ), ©]014] protein-DNA precipi-
tation solution 1004 A7}8te] A-g-o|A 527t vk3-
A7) F-13,000-16,000X ol 4] 387F YAR ] 514
T} RNAC] X35 Qe AFHE 100% iso-
propanol 3004 9] 7}kl 4JolE the 13,000-
16,000 x goll ] 33F AAE- et FFAE H Y
3L 70% ethanol 2 A& thy 37] FollA LT
o] Z¢j RNA hydration solutiong F7}sle] G-l
A 3087} BR&-A17) 2 RNA 53 260nmé} 280nm
A FFEE SAsA ALt

3. P. gingivalis cDNA g

Total RNA 1ugg& AHE3tS] cDNAE T3} 7o)
A8k, WA RNAY reverse primer (5'-
TTGTCAGCGATAACGCACTC-3)& H7}3te] 65C
oA SEIE HESAIZL 3 ol A 1081 w8
T}, M-MLV reverse transcriptase (Promega)E 50
mM Tris-HCl (pH 8.3), 75 mM KCl, 3 mM MgCL7}
X349 reaction buffer& RNAY| H7F8laL o719
dNTP, RNase inhibitorE H7Fate] 42°C o)A 147+
e ATZ . 95°C ol A s Agsted ¥k FA
A7) ol AT

P. gingivalis 5T 712} sequence Z7-E]
9] primer § nucleotide A2}

Oligonucleotide primers= Porphyromonas gingi-
valis &} G52 {22} PgGroEL sequenced]]
7] Z3kef ARSI

PgGroEL 5'primer (20mer)

5'-GCGGTTATCAGCGAAGAGAC-3'

PgGroEL 3'primer (20mer)

S“TTGTCAGCGATAACGCACTC-3'

4. PCR amplification

PCR+ 0.1 ml total volume®. 2 DNA thermal
cycler(Perkin Elmer)AFg-3}e] <=3 8}43t}, Reaction
mixturet= 10 X PCR buffer (Promega), 0.2 mM each
dNTP, 1.5 mM MgClz, 10 pmol primer, cDNA%}
2.5units Taq DNA polymerase (Promega) = icedl|A]
Az3HAH.

Amplification profile Tha-7 234t}

denaturation : 94° C, 1%

annealing : 55° C, 13 30%&

extension : 72°C, 15 303

30cycle amplification $-ol] PCR product 104 &
1% agarose gelol|A] electrophoresisdle] ethidium
bromide staining® & 13}t



I, S35t At

ofgfe} 22 S7FA| 9] Aolst 2 FAA K 37
ZoA biofilmo 2 B3t A4 A 37
Fusobacterium nucleatum} g0 2 T3ujj sk
Ao A 375 A Fusobacterium nucleatum}
biofilm A el 2 & %35+ 4§ Porphyromonas
gingivalis?] GroEL 329 ST X 4%
oA vl ek FAJN =T H FAFsHI T (Figure 1).

1. 37 °Co|A] B &3k The- 44 °CollA] SHAITE vl &
S FAJU 2T (Pg-TSB-44)

2. 37 °Col| A vl oF3t At =7 (Pg-TSB-37)

3. Fusobacterium nucleatum (F. nucleatum)3} 37
oCol| ] o] v et i+ (Pg/F-TSB-37)

4, culture plateZ o]g-5}] 37 °CollA] biofilm 4
Hj 2 vl o3t C (Pg-biofilm-37)

5. culture plateE ©]€-3}ed 37 °Co| X F. nuclea-
tum3} 7 E3 biofim . 2 vl 3k 7 (Pg/Fn-
biofilm-37)

Iv. &2 2 Aot

AFA HAT Y AdFE 75 XT3
At AeiA e g5 W £ Ald9] biofilme] 4
3. 9333} antagonism ¥ synergism 52| T8
&o| AETH SIS FABIL St} AFdHE
AR E Aol g3 71E Mty dsAd e &
o] F7HIL VY, AFE FIHE JF3=
Actinobacillus actinomycetemcomitans %2 ¢h)
o W% F7kehRe Zlo] Bx HITH 2, P, gingi-
valis®] @Z AT W G| k8= Zlo] Bal &
ATH0, o] 24 FATHE 2 2|52 gke] Bl &
gek 90102 ARIHL 1 & = HZ AFA
Ao\ K9] P, gingivalis FFA T ol tst &=
=} T-cell HRRS- 9 G3Ahl HL- Mg 9
mapping A% B v} ok 113, X525
7V F8 HAT P. gingivalis®] @FATHLE A
FAZ] fik YAoK F83 fn]E AL
ShaL QAL o]+ AP Ao 2 A 9] X FHg A

Ag A o o 2 el g AUz ek, we

Figure 1, P, gingivalis GroEL gene2| ©iBid=E HO|FE= PCR MEQ| FM1ASAIE,

Lane 1: ¥-2}-3F marker

Lane 2: 37 ° ColX] ¥l g TR 44° CAlA FARE w3 Pz

Lane 3: 37 ° CollA vl gt St =T

Lane 4: Fusobacterium nucleatum (F, nucleatum)¥} 37 ° ColjA] Z-o] v ot o

Lane 5: culture plateZ ©]-&3}¢] 37 ° Col| A biofilm A e 2 8] %3k

Lane 6: culture plateE 0]-&3}e] 37 ° Coll A F. nucleaum} 34 % biofilm © 2 1 % 3k F



A P, gingivalis®] @Z AT o] Whge] 3 F =
17 Q1A o] I3k o)3)= x|FA 3k Z]Bg_:,]- el
el BHl Rojet & 5 glek & Ao dsh
H|Fo] B uj, P, gingivalis®] GFZ ¢k o] 1ty
A7 AR RA JHE E23% F 71A)
2300] Yol v} 2 shie ohE Ase £
v o] ThE S biofilm A E]] wi ko] 9]
o]8 g AL AA R xFdolal = AT
A mQ FAs e Aol o] Ro]
|5 AR B3kAle] X523 Bl
Bofaiis 7149 shpdaL 248 4 9ok,

rulo w JN r‘°*'

.—ﬁ

N

V.

AnEs

1. Kaufmann SHE, Schoel A, Wand-Wurttenberger
A, Steinhoff U, Munk ME, Koga T, T-cells, stress
proteins, and pathogenesis of mycobacterial
infections. Curr Top Microbiol Immunol,
1990;155:125-141,

2. Ueki K, Tabeta K, Yoshie H, Yamazaki K, Self-
heat shock protein 60 induces tumor necrosis
factor-alpha in monocyte-derived macrophage:
possible role in chronic inflammatory periodon-
tal disease, Clin Exp Immunol, 2002;127:72-77.

3. Yamazaki K, Ohsawa Y, Tabeta K, Ito H, Ueki
K, Oda T, Yoshie H, Seymour GJ. Accumulation
of human heat shock protein 60-reactive T cells
in the gingival tissues of periodontitis patients.
Infect Immun, 2002;70:2492-2501,

4, Maeda H, Miyamoto M, Hongyo H, Nagai A,
Kurihara H, Murayama Y, Heat shock protein 60
(GroEL) from Porphyromonas gingivalis:
Molecular cloning and sequence analysis of its
gene and purification of the recombinant pro-
tein, FEMS Microbiol Lett, 1994;119:129-136.

5, Minami J, Matsumoto S, Yamada T, Putative heat
shock protein 70 gene from Actinobacillus actin-
omycetemcomitans: molecular cloning and

sequence analysis of its gene. Oral Microbiol

32

10,

11,

12,

13,

Immunol 1998;13:113-119,

. Tsai JP, Shi W, Analysis of gene expression in

Treponema denticola with different display
polynucleotide chain reaction. Oral Microbiol
Immunol 2000;15:305-308.

. Reid Hi, Riggio MP. Identification and nucleotide

sequence of the heat shock protein 60 (GroEL)
gene of Bacteroides forsythus. DNA Seq
1998;9:359-304,

. Kadri R, Devine D, Ashraf W, Purification and

functional analysis of the DnaK homologue from
Provotella intermedia 326. FEMS Microbiol Lett
1998;167:63-68,

.Paju S, Goulhen F, Asikainen S, Grenier D,

Mayrand D, Uitto V. Localization of heat shock
proteins in clinical Actinobacillus actino-
mycetemcomitans strains and their effects on
epithelial cell proliferation. FEMS Microbiol Lett,
2000;182:231-5.

Vayssier C, Mayrand D, Grenier D, Detection of
stress proteins in Porphyromonas gingivalis and
other oral bacteria by Western immunoblotting
analysis. FEMS Microbiol Lett 1994;121:303-308,
Tabeta K, Yamazaki K, Hotokezaka H, Yoshie
H, Hara K. Elevated humoral immune response
to heat shock protein 60 (hsp60) family in peri-
odontitis patients,
2000;120:285-93.
Maeda H, Miyamoto M, Kokeguchi S, Kono T,
Nishimura F, Takashiba S, Murayama Y, Epitope
mapping of heat shock protein 60 (GroEL) from

Clin Exp Immunol,

Porphyromonas gingivalis, FEMS Immunol Med
Microbiol 2000;28:219-224,

Choi JI, Kang HS, Park YM, Kim §J, Kim US,
of T-cell of
Porphyromonas gingivalis heat-shock-protein 60

Identification epitopes

in periodontitis. Oral Microbiol Immunol
2004;18 (in press).



-Abstract-

Environmental factors regulating the expression of
Porphyromonas gingivalis heat shock protein

JEOM-IL CHOI

Department of Periodontology, School of Dentistry, Pusan National University

The present study was done to evaluate the environmental factors responsible for the expression of
Porphyromonas gingivalis heat shock protein, The intensity of the heat shock protein gene expression was
comparable to those seen by the heat shock ptreatment of the bacteria (44 °C) when the bacteria was grown as
a mixed culture or biofilm state at 37 °C,

Key words : heat shock protein, porphyromonas gingivalis, environmental factors(8%2 ¢, porphyromonas
gingivalis, 7412}
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