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ABSTRACT

Purpose: Porphyromonas gingivalis (P. gingivalis) heat shock protein (HSP)60 may play a role in the immunopathogenesis of
periodontitis as well as atherosclerosis by modulating autoimmune reaction due to its high level of sequence homology
between bacteria and human counterpart. The purpose of this study was to identify immunodomiant epitope of P. gingivalis
HSP60 that is reactive exclusively to the homologous bacteria without reacting with human HSP.

Materials and methods: The present study was performed to identify the peptide specifically recognized by anti-P. gingivalis
HSP60 monoclonal antibodies mono-reactive to P. gingivalis HSP60.

Results: Four different hybridomas were cloned producing monoclonal IgG antibodies exclusively to P. gingivalis HSP60.
Thirty seven synthetic peptides (20-mer with 5-amino acid overlapping) were synthesized. All of these peptide were subject to
SDS-PAGE for immunblot analysis. One peptide (TVPGGGTTYIRAIAALEGLK) and the other peptide (TLVVNRLRGSLKICAVKAPG)
were recognized by all and one of the four monoclonal antibodies, respectively, that reacted solely with P. gingivalis HSP60.
Immunohistochemistry to identify the localization of the HSP60 in the diseased gingival tissues revealed that all of the four
monoclonal antibodies were highly reacted with the diseased gingival tissue than normal gingival tissue.

Conclusion: The P gingivalis HSP60 peptides (TVPGGGTTYIRAIAALEGLK and TLVVNRLRGSLKICAVKAPG,
respectively) are positively involved in the immunopathologic process of periodontal disease. The peptide may potentially be
developed as vaccine candidates. Further investigations are under way to identify more clones producing monoclonal
antibodies reactive to P. gingivalis HSP and to other periodontopathogenic bacteria as well, while maintaining specificities to
human counterpart. (J Korean Acad Periodontol 2008;38:565-578)
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Figure 1. SDS—-PAGE analysis of the
recombinant P. gingivalis HSP60,
(M: molecular mass)

HSP60,

M Clone 1 Clone 2 Clone 3 Clone 4

Figure 2. SDS-PAGE analysis of the anti-P. gingivalis HSP60 1gG
antibody, (M: molecular mass) Four different hybridomas were cloned
producing monoclonal 1gG antibodies exclusively to P. gingivalis

60K —»

Clone1

hu pg hu pg hu

| L1 I— [
Clone2

Clone3 Clone4

Figure 3, Western immunoblot patterns of P. gingivalis HSP60 and human HSP60 of the four mon—
oclonal antibodies, Four monoclonal antibodies recognized and reacted with P. gingivalis HSP60,
(M: molecular weight marker, pg: P. gignvialis HSP, hu: human HSP),
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a7ie] Aot SEEAE ol8stol B gingivalis
HSP60S} 914] HSPA0O| that whe-4S Al 2t 47) 3
Al W5F P gingivalis HSPE0o|| WRS}51. 01} Q14| HSP60
ole ARSI o= SoldS HltkFig. 3). doftl 4
Mol P gingivalis F22A|9] “dolgt Altel et wa}
WG OB NSk U 35 A7l HSPeoe]
I3t Western immunoblot2 AJS¥st 23} 4719 S=E=3)
X W5 P gingivalisolgh WkSsk AHGE ThE 350] 3
QO] HSPoll= WARESS HolA| AQttKFig, 4).

P gingivalis HSP2] XY
4719 GEFEFAIE 9]

At 4570 HEEA

SRR L WS

3T O O

)

& Ko

Clone 1 Clone 2
Pg Pi Fn Aa Pg Pi Fn Aa
s s
& 8
2 g
5. 5.
S =
Clone 3 Clone 4
Pg Pi Fn Aa Py Pi Fn Aa
= —
e :
2 ]
o 2
-

Pg : P. gingivalis
Pi : P. intermedia
Fn : F. nucleatum
Aa : A. actinomycetemcomitans

Figure 4. Western immunoblot patterns of four monoclonal antibodies reacting with HSP60 of four
different periodontopathogenic bacteria, Four monoclonal antibodies were recognized and reacted

with P. gingivalis HSP60,
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5. Synthetic peptide2| Western immunoblot &4

P gingivalis HSP602] amino acidS gAlslo] 377119
synthetic peptideE AZFSIETE 5712] amino acid resi—
due7t BAAEZ 207019 amino acid7} FAIERICH
(Table, 1), Western immunoblotZ £3} synthetic pep—
tideol| el HEEAAY WS EARIGIET], no, 19,
no, 29 peptide”} GEZAN7}T Ak HAA| 2

Clone 1

Clone 2

—Porphyromonas gingivalis heat shock protein 60 HIE22%tH|2|
Aen EM 7H

Arolg olx|EIr}, no, 19 peptidet= 47 THEEE}
of, no. 29 peptider= 4719 THEEEA| Lol WRE5Io]
A= }IcKFig.  6). o,
HSP60 sequence’} TLVVNRLRGSLKICAVKAPGO|Q)AT,
no, 29 peptider= TVPGGGTTYIRAIAALEGLK®|%{t},

19 vpeptide= P gingivalis

Figure 5, |mmunohistochemistry to identify the localization of the P. gingivalis HSP in the diseased gingival tissue, Four
monoclonal antibodies were highly reacted with the diseased gingival tissue than healthy periodontal tissue, (control group:

healthy periodontal tissue)
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Table 1. List of Synthetic Peptide Numbers and Their Amino Acid Sequence,

Peptide number Position Sequence

1 1-10 MAKEIKFDME 10
2 6-25 KFDMESRDLLKKGVDALPNA 20
3 21-40 ALPNAVKVTLGPKVRNVILS 20
4 36-55 NVILSKTYGA PHITKDGVSV 20
5 51-70 DGVSVAKEIELECPFENMGA 20
6 66-85 ENMGAQLVKEVASKTNDDAG 20
7 81-100 NDDAGDGTTTATILAQSIIG 20
8 96-115 QSIIGVGLKNVTAGANPMDL 20
9 111-130 NPMDLNRGIDKSVKSVVTHI 20
10 126-145 VVTHIAGMAKEVGADFQKIE 20
11 141-160 FQKIEHVAKISANGDENIGS 20
12 156-175 ENIGSLIAEAMRKVKKEGVI 20
13 179-198 KEGVITVEEAKGTDTTVEVV 20
14 194-213 TVEVVEGMQFDRGYISPYFV 20
15 209-228 SPYFVTNTDKMEVQMENPFI 20
16 224-243 ENPFILIYDKKISVLKEMLP 20
17 239-258 KEMLPILEQTVQTGKPLLII 20
18 254-273 PLLIIAEDNDSEALPTLVVN 20
19 269-288 TLVVNRLRGSLKICAVKAPG 20
20 284-303 VKAPGFGDRRKAMLEDIAIL 20
21 299-318 DIAILTGGAVISEETGLNLE 20
22 314-333 GLNLENTTMDMLGTAEKVRV 20
23 329-348 EKVRVDKDNTTIVNGAGNKE 20
24 344-363 AGNKEGIASRITQIKAQIEN 20
25 359-378 AQIENTTSDYDREKLQERLA 20
26 374-393 QERLAKLAGGVAVLYVGAAS 20
27 389-408 VGAASEVEMKEKKDRVEDPL 20
28 404-423 VEDPLSPTRPPIEEGTVPGG 20
29 419-438 TVPGGGTTYIRAIAALEGLK 20
30 434-453 LEGLKGENEDETTGIEIVKR 20
31 449-468 EIVKRAIEEPLRQIVANAGK 20
32 464-483 ANAGKEGAVMVQKVKEGKDD 20
33 479-498 EGKDDFGYNARTDVFENLYT 20
34 494-513 ENLYTTGVIDPAKVTRVALE 20
35 509-528 RVALENAASIAGMFLTTECV 20
36 524-543 TTECVIADKKEDNPAAPAMP 20
37 539-558 APAMPGGMGGMGGMM 15

572



J Korean Acad Periodontol 2008;38(4)

daet Mg Digapl]
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WopsP 2 %5 % 21 % 2 2
clone 1

MopgsP 24 % % 27 B A 2
clone 2

M p3P 24 B % 21 B X3 3
clone 3

M pgisSP 24 X% 2% 2 #® 28 3
clone 4

CHBHR|Z=TI5HS(X| 20081 387 45

M opgP 3 2 B ¥ H ¥ 3
clone 1

W 3 B8 ¥ ¥ ¥ 3
clone 2 Py

W opHP 31 %2 B M B K I
clone 3

M pgSP 31 2 B H ¥ ¥ 3
clone 4

Figure 6. Western immunoblot patterns of the synthetic peptide. Peotide #29 and #19 were recog—
nized by all or one of the four monoclonal antibodies that reacted solely with P. gingivalis HSP60.

6. HALAM| peptide 20| ChSt HEELA|Q| 21
Xl =24
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no,29)°| tfsl] 457+ SEETAT =2 PSS Ho

Foint
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HSPE= ul$- HEHo|11, HSP60Q] -9 At <1 7t
off oF 60%9] e AFEdo] WHEU. HSP60L e
Ao 3Earlos wARa, A5 Sl 4
FA(IAE S By v Qry?, Jene BEE A
ol gt Bold 7 TAIES} FAI= Ao At
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