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Porphyromonas gingivalis®]
dSHdN-Eo|d TdEEIA S

I A&

AT 74 Astolt). T8 AFHRS
Porphyromonas gingivalls (P gingivalis),  Prevotella
ntermedia (P intermedia), Fusobacterium nuclea—
tum (F. nucleatum), Treponema denticola (T,
denticola), Bacteroides forsythus (B, forsythus),
Campylobacter rectus (C. rectus), Actinobacillus
actinomycetemcomitans (A actinomyceetemconitans,)
o 1 A4 & rEHedth oHg 7
A AT Aghs dPlelr] $13F WerRie] Ay
of stk At el fehdk AFle] e A
T AE AHA 2 T Fhow WA
w g 5= vk Zlo] o7 = AdelA He

AP, el eIz Aol ohgt g wial

lo g

Aol B 7 FAlge] AePY. 3, <1k A
Fejo] wel welitel 71215H e=the Aelck. P
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B gEETY, Q1zF X)FEdo]] thk WAl sipake)
T e AR Alate] A7 Qe
o AAARTS} wAp ke fjdo] AuE Al
9] AA) MEL} crude extract preparationCE
WAS AlEE o vk Aotk

ol wAIKS IS o] H3} Allrtel diel a
2k Wols & ¢ ol WAl T e AR
d A FYS =2 i S ek
o] dosh, EFAd N (heat shock protein:
o]a} HSP)3} phosphorylcholine(o]a} PC)o] o]el]
Agsit & = vk 73 B FE AL vt
A 2Ew2e =FHS ) HSPE Edeh=
ZEg2 vhild ghdo] S7fshA Fok HSP+ ©
W] folding?} 2He &8 91| WskE FxIA7]
] 54 childoe] FaE uf protease® g3
HSP60-2 of2] Allat 1] &8 o visixom
1 Ak wkeE 1 wl Iept PC ) 7
AltollA 52408 WhAsT e wal vhg-S
HYTH, PCe} X533 gk A s eH,
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A AR |HS 2= olE
59| o= HSPZ WAl/ake:
Atk 1) HSPE 8 X9t BollA] e
dl well, PCE= P gingivalisolA
2) HSPell 9§t A7ha%7|xde X597
Z BTA YeREE HSPol| tisk gt
AEE = F d& Bloltk, 3) 77 HSP60 %
HSP709] 24121 GroEL, DnaK 427} 254
AatollA FHLIsHA FEHUE

E3F Aol sl Woldt o= ol uial spks
&l olHoll P gingivalis HSPS 7291 wiale] 3}
U= Agsle] ot Anks B vl giof?, o] 4
oM P gingivalis HSP= 9% 572 X51¢
7] HSPo} wiat whgslgiar, o] 671 Allstell el
o S ¥AZE-S Bty B3 P gingivalis
HSPE wiMe]l SIS wf thdel Al 7393l
7108 A2 w7} ks Jargk up o,
AWNER Ko} P gingivalis HSPE thFsh 2]
Qlatol] gk &Rl X5 Walo R &8d 4
Fdect. 1y Al HSPE 1A HSP
Aol 9o} =& AsdS Holr] o
ol o] ol 3k THIE HHRS-2 <14 HSP
oplate] ATl WS
o e} the Aol gk APt

ek

upeba] olefgt wAWEE- 7V sdS wiAlEH |
3 Ald HSPe] W94 epitope FolA AA
HSPol| 24} RESSHA] 24 epitopeol] gt &
F|(monoclonal antibody)S A Holg i
21 7ol AR D e do] oiFEth

Ay AYA 5=l P gngvalis HSPE
HeE & FUA epitoped] HiFF THEE IAE

doh= hybridomas sl Add D9S2
HhE- S skt A=A
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1. P. gingivalis HSPS] 8] 2 AA|

P. gingivalis 381°1% F&3F HSP60 7411
GroEL gene2 A¥ Okayama X|¥Hele] Yo
Murayama WF=HE FEWICE P gingivalis
GroEL -fFAAE pGEX—4T—3 expression vectoroll
cloningdl>] glutathione S—transferase—2 gin—
avalis GroEL fusion construct® ZSAJZTH
HB—1142 A<
% 1 M isopopyl a—D—thio—
galactoside (IPTG)E H71lA @id S %
g}, AIXEE A8 100 mM Triethanolamine—
HCl, 170 mM NaCl, 1% Triton X—100, 10 mM
dithiothreitol, pH 7.4 &0 A7) soni—
cation3d}3it}. Phosphate—buffered saline (PBS)+1%
Triton X-1002=2 S W AH3F glutathione
Sepharose 4B beads (Pharmacia, Sweden) slurry
£ 7} tubeoll H7kekaL vidsiSith 3% beads
S PBS+ 1% Triton X—1002.% ZAI2HA M2ls}
a1 AE-5313T) Fusion proteine elusion buffer
(10 mM reduced glutathione in 50 nM Tris—HC],
pH 8.0)2 A&sld = AABIIT) Polyacrylamide
Gel Electrophoresis (SDS—PAGE) 413} <=

TE=E
g1t

Fusion constructi= trans—

formationA]Z1

2. P. gingivalis HSP9] B

10wk 9] Co7B/6 AHE o= P gingiva—
lis HSP60S-  complete Freund's adjuvantol] =3t
a1 FaAlE vl 200 g WA F in-
complete Freund's adjuvantell &3l3te] 15 7H4
o= 23] F7} A Zr:

3. P. gingivalis HSPY| 3 @234
A3} hybridoma T4
BEFE g7 AFHE SATIAL 70% e

22 99% Pdabi A%sig 7o) Ao A
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WS Yol vlAS AF81] 50 mle] serum—free
DMEM ¥iAI7F E019)= tubedll HobA] petri dish
of %71 the Wit¥ glass slide Abolol 2uEal
slide® A= Sioio] HIS: 7iE: Jo= HiH A

7 F=EEHEE St o7]e  serum—free
DMEME Yil Az golglE 124 #FIth

B2 AIEE 30 mm nylon mesh  (Milternyi
Biotec GmbH, Bergisch Gladbach, Germany)el
AR EA o] Z2AS wiANTIHA EakE
AIEZRE 15 mlo] wiA]el] =ASISITE Aol 4l
ek $ (1500 rpny/5it) Zd= BiE]ar 3zld
Aol £ 4875 AASH] $13) lysing buf—
fer® 5%37F A2J8lal serum—free DMEM BIA| 2
Hojsk s|MA7l & e wbHo R AFSIGL) A
SHE HEaL KR Al | A 3 AE FE
S5k viokslar el AJF myeloma  cell
(SP2/0—Agl4:ATCC #CRL—-1581)% serum—free
DMEMOE A ¥ MHg & Al 5 S350tk
AlFe] 2 & vgo=RE AFHE Axe}
= 27t 557 EA) eke] 247 10 ml
2 Egete] Ao 5%7F 1500 rpmOE AR
2] B3lt}. A2 Ag 5 37CE o|ds HA
o] M3E pellets Hal 50% polyethylene glycol 1
S 1 B3t Hxd8] A e "ojrmg|ia Al
< "SI Serum—free DMEM 1 nlE: 1
Fe ol Aol gk W o] 1EAE v
t} Serum—free DMEM 7 mlE 2~3%<F 23
3] dojFm oful= AA eketh olw) AlEe]
clump e S Utk ALelM AR
T AETE AERL mE] AdEogd
DMEM—20 10 mlE Z38A 25%0]
DMEM—20 10 mlE golE §- 318] Al 2724
96 welloll 78+ TR- CO2 Hj%7 ol w9k
7ty DMEM-2-/HAT #1#] 10 ml& 7}
well B 7 A Goloh 1 o 7t wellell Q)
= i) ks Fisto] Big]al DMEM—2—/HAT
HiAE 5 e Wiek wieF 1194074 olF 1F

Ao o]Z "Halal 1440 = HAT viAE %3

myeloma cell

=
N

)
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N
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A717] $18ke] DMEM—2—/HT Hi#| & T -4 4
et
AL follicleo] WU o® EsA TR
well?h A3t AE7F ZF welle] 25-50 %7HA|
A W 7 wellel 4FAE Al P
gingivalis HSP gt FAFA oS s
&l enzyme—linked immunosorbent  assay
(ELISA) 7'H<& o]-83}] screeningS A|&8s3ich

_H
2

(OB

O

4, Anti—P. gingivalis HSP IgG antibody
574+ 1% ELISA

Microtiter plate  (Covalink plate, NUNC,
Denmark)E 15 mM Na,COs, 35 mM NaHCOs, 31
mM NaN; 7} ¥3F¢ coating buffer® coating (10
mg/ml) 4] 4TA] 12A17F 5 Whg-g+ 5 PBST
(PBS +0.05% Tween 20)% plateE &3} A
o] s Frlsto] AollA 2A1RE Bt kA
Ztk. PBSTZ plateE thA] Al12/8kaL Horse Radish
Peroxidase (HRP)7} A3 Goat anti—mouse IgG
(Kirkegaard Perry Laboratories,
Gaithersburg, MD)E PBS+0.01% bovine serum
albumin (BSA)<- 0|83} 1:100002 &4l
7keaiek. 37TCelA] 1ARE &9t WhgAIZITE WhE-
Z plateE A&5kaL TMB Membrane Peroxidase
Substrate (Kirkegaard and  Perry
Laboratories, Gaithersburg, MD)C.& Al & 5o
EDTAE Z7Fete] ka2 SEAZ 450 nme] 3}
oA Feh FAEE ARSI

and

System

5. Anti—P, gingivalis HSP @223} <]
2 2 AA

wlet N F P gngvalis HSP 1gGell 37
kS8l hybridoma celle AWHale] SZAIR &
nude mouse 4ol 5 x 10770¢] AEZS FAEIA
tl oF 1702 % nude mouseS SAIA EGE A

Fekxr Immuno Pure IgG  Purification Kit



(Pierce)E o]83lo] anti—P gingivalis HSP W&
EAE 2 ARSIt hds] Arshd,
o columns AX|gH £ spEe] A &S AAst
3L binding bufferS 5 ml ¥+=t} Binding buffer
o 1:1% XA B4 sample 1 mlS columnol]
Yoljx= o] binding buffers 15 ml 37}tk
Column®] gelollA] buffer7} oA ol elution
buffer 5 mlE 2= o] WHH columng] el Al
2 tubeE THISI] W=t 3 mly WopA 280
moll M =S SAS] gro] 0.02 opdl At
Adstodr] D-satEs Aldallth A-2elA D—salt
columns AR §- spEe] A Gols A|7iskaL
PBS buffer 10 mlZ columns A|Z3Ic} oA A

H3le] 223k sampleS 3 ml ¥l columne] Holl

=

A|ZE- tubeollA] Wobd - 280 mmollx] S3EE =
a3t

6. Western immunoblot -2

AR anti—P. gingivalis TEEIA (1g6)<]
P. gingivalis HSP602} Q1A HSP60o! thek whe-<k
e B8] $18 Western immunoblotS- AJds}k
c.

P gingivalis HSP60=} 214 HSP60 (StressGen
Biotechnologies, Victoria, BC, Canada)S 10%
mini gel SDS—PAGE=Z A F2Jsle], o]% poly—
vinylidene fluoride (PVDF) membrane (BIO—
RAD)ll 100 mA= 1AJF &<t transfersith. 12
3 membrane®| blocking2 5% skim milk”} 3+
% TTBS (TBS + 0.1% Tween 20) -84 0]-8:3}%]
om, A2oA 1AIRE E9F AABISICE Anti—2
gingivalis HSP W24 1gG (1:2000)5 TTBS
SHoR st ARGSIgion, W 4TCoA
12713 &2t Z&ssic). 22F A== HRP7F A%
¥ Goat anti—mouse IgG (Kirkegaard and Perry
Laboratories, Gaithersburg, MD)E  1:5000°0%
s|Aale] o] gslgiom, AeelA 1AIRE Bt BkE
AAY 1 3 membranes TTBSE 33] A7gds}e]
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TMB Membrane Peroxidase Substrate System
(Kirkegaard and Perry Laboratories, Gaithersburg,
MD) o2 HPUAIACE T3t o)l £2]3k [gGE 1
Ap AR slo] 4F7e] Adolt AFHRlTe] HSP
of thdk Western immunoblot=S 2SI 7hct
3| MW, P gngvalis 381, P intermedia
ATCC 25611, F. nucleatum ATCC 10953, A. ac—
tinomycetemcomitans ATCC 333845 ksl &
44°CollA] 1AIRE B3 G254 71ISith vidst Al
& 4°C, 100000 rpmelA 2083 AHEE 3 A5
F= WElal oAl i AIFESISIEE Cell pelletol]
lysing buffer 5 mlE ¥il 412 tha Hij%kdo] gt
ol wl7kA] sonicationd ¥ 4C, 1500 rpmel}A] 5
= AIA F AgSemt ARgsto] sample buffers} 41
Ak 1 5 SlollA AAIE anti—F gingivalis HSP
G2 I1g6)E ARSsle] U3 WRiow

R W
Western immunoblot %3-S E-413193t}

7. A% WAZAL o18% WAzA A

A7 (immunohistochemistry)

&R AT WARAE ASHANERE] o 3—4
mm AF3}e] Nzl A T BASILh
WelAd peroxidase®] WS AASH] el 2AS
0.3% sl Yol 20327t A2l B[E3
o} o) 215 0.02 M PBSZ 1553+ 33] Al2g
Fof]  H5oHd  HWHS(nonspecific  immune

reaction)S WAS] $18] 2% BSAE Al&s}o]
humidified chamberollA] 30% &%+ HHSAIZTH
Blocking antibodyE A|AsH H 13} A @=Z=
A [gGE 1:5002= 3]4gE 5 4TCollA] 12A1%F
St WRSAIZTE ofwl Aol 0.02 M PBSel
0.5% BSAZF 4lof b= A& AR8LISIcE 2 5 4
204 0.02 M PBSZ 1587} 33] A|Halch 22F
391 biotinylated anti—mouse IgG  (Vector
Laboratories)Z 1:100022 3)A13}e] A20fx] 14]
b B9 WRSAIFTE 23F A Nkgo] Eyh S
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Figure 3. 4719 @2 &3A P gingivalis HSP
2D o1 HSPo| WE wARk-3A Frro A Zhzt
P. gingivalis HSPoll dis|A Tt w33tk (M:

molecular weight marker,
HSP, hu: 1A HSP).

0.02 M PBS® 5%t 33] A5k 5 34} Hkg- -8l
¢l avidin—biotin complex (ABC, Vectastatin
Elite, Vector Laboratories, Burlingame, CA,
USA) g0 dof Ao 1ARE HEEAIT] 3,
002 M PBS® 15%%t 33 AHskal dia—
minobenzidin - (DAB)  substrate kit ~ (Vector
Laboratories)& ©l-8slo] F8FAn]Z(Carl Zeiss
Axioskop 2) slellA gRlapAA 2HANkg-5 Aledst
ek Wkgo] Eik F 0.02 M PBSE 1583k 33] Al

Zslo] WSS FAAT|A, EFEI xyleno® B
T 2 FH3 3gS AR 5 Entellan (Merck,

Darmstadt, Germany)C.& 213} cover slideZ
AL & Fskng o2 HANke-S sk

og: P. glgivalis
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M Clone 1 Clone 2 Clone 3 Clone 4

Figure 2. A& 4709 anti-~. gingivalis HSP
gE2FA e £EE Felsr] &l SDS
-PAGER  H7|gEstel A 479 @
band& A = AT

III. A3

Al AN P gingivalis HSPE Z8AI%H
A7} 60 kDa®] #AFFS 7HE HSP7F izl
SDS—PAGE=Z #1719 ¢ v} T band=
oI 4= U} (Figure 1).

P, gingivalis HSP= W<gh 10mk2]e] AF Sl
A "0 A7HE Wgsk] $1elix] ELISA 71
of )3} optical density7} A3 2ulE 1:50004
0.5 o) H&= s WY HIuhgo= AAS vl
olol] 4njg]o] AYF7} FIure-S BT P ging—
valis HSPol| thet WE2ak) A7} hybridomas
Sl anti—P gmeivalis HSP 1eG A1
ZAko] ELISA 71 O=& screeningdt 23} 479] 4+
o]gt hybridoma”} s=H=Att (Figure 2).

47)9] Aolgt RS ol8slo] P ging—
valis HSPell thgk whe/d 2 1A HSPell tigh uhke-
/8 Agle A 47 A B P gingivalis HSP
o] Wke3l3 o} Q1A HSPell= 1A} Wkg-314]

HS- SolAS Bt} (Figure 3).

Ao AN P gingivalis 223149 Alo|gk
Aol tigk 2Rk o5 Frstat vl S5
2|l 2] HSPell thgk Western immunoblotS
A&get Az} e SGEFEAA B P gingivalis
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e -
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Figure 4. 4719 @
A o] Aol A5
o] HSPell ojgt
Hrtl A 22y P ogin-
givalis HSPo| & =t
&8 HoFa gtk
(Pg : P. gingivalis, Pi :
P. Intermedia, Fn, F.
nucelatum, Aa : A. ac—
tinomycetemcomitans)

Figure 5. AP. gingivalis
HSPe] XFH4i W i
EE Hrrelr] 98 4
o] GESEYAE o8
WAz g sHEA Az
4708 9EFE3AH RE
273k Az vls|

AFH A =& W
(e} (e}
=4s



o] XFHIte]
Holx| & 9}‘:} (Figure 4).
P gingivalis HSP2] X|FH 2 U] B7)s)
7] 91 a7ke] el 1%8}04
BAE AP 2ot 45Re) B
2 Aol Wa) AFRaz

HAFAH Figure 5).

1= RyR=S
Ry

A
Fh= ZlolAiE Ealiof f‘é}r/}. 3 3
37} kel 3 ~EgA (4

S o HSPE ¥gsl= }\Egﬂ/\ u}uﬂgg AAdo]
S7Fh=t] o] HSP+ %2 As/dS 7Ktk HSP
FARE wlg- ®HEHol) 1 5 HSP60S B2 A
7o) FEIPo WAL, 11 AL
Bl wh ok, HSP AR P gingvalis'”,
A. acﬁ'namycetemconﬂ'tansm, B forsythus™,
denticol?”, F. nucleatunt®, C. rectus”$} P
intermediz” o1 F2EJTE g AT
HSP ZelA 2= o8l o2 P gingvalis
HSP& Adeisto] A78Igivk 1) P gingivalis= 9}
Q1 A5l 71 523 key pathogen®] 3}
U= B, 2) old el X5 3} 9
TS 7R sSSPl P gingivalis
HSP60°!| thgt A wkgo] 77k Ao At

Al

Al T, 3) o) Al A5 Bt
9 FAE sAjoll A P gingivalis HSPol E9|

3 HESER= T cell lineS 3T, 4) £
nucleatun?} 3 Alde] HSPL A7} 7]
U] @o] Tojah= Aoz e

ghd, HSP+= 259 2 s Adslse] 2 WY
7180l ZA PR Aoz A=) o=
Al HSP7F QA HSPH 2 il Asids &
frep7] wiieltk X5 Sl P gngivalis
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HSP60el thet &) ukgo] S7138k & P gin—
givalis HSP60o| X2/ RA ¥t dTu|EE
BHo® k= XF 249 A WA el #
A% 7hsds HofFe ook o AvllA P
gigivalis HSP60Ol tigh IgG A7 571
FuURsT S S P gingvalis HSP60Z}
QA HSP60Sl EAlell wHEBIIY. o3& P
gingivalist AR “FFsESe] Ap7E He Wil
ZellA Mltd HSPE] At 7FsAs A9sk o
i—l‘—e‘-"}‘ (331}]7?1“:}26'32 3\)).

upeb 2p7F W0 IS viAlek ] ekt
o1 HSPoh= WHSSHA| &= P gingivalis HSP &
SEYAE Folof & Jae] oiFErh & A5
o] 5A4L2 1) P gingivalis HSP ©E=23AE A
1, o] WEEEAE W3 nude mouseZH-E]

oGE Eesle] o] IgG7} P gingivalis HSP %2 <]
Xﬂ HSPol| oA Rkgsl=AlE Yol 2) o
IgG7F vk& A58t oA Whg-eh=AlE H
k= Aotk

B Ao AL [gGE Western immunoblota}
o wle] dE2IAE FRIsIITE B8t o] IgGe

P, gingivalis HSPOll= k8- W3loLt Q1A HSP
ol theird= W Hol] ookt o|=2x o] &

EAE AP HAS s e AT WAl
el o8& 4= Q= 7herdo] AR o] B
23}A|9] epitopeS ﬂ‘”éé}—‘é Zi%
zlgw]ojof & AHolrk
AgolA] Al = 3
TEojoF & Zo|ch
.ZEM o] Aol B IeG= P gingivalis°l
o 2 9] xFeFe wEil P
F nucleatum 2 A

mycetemconutansl= WF-S Ho|A] gt} ol=

T )

LA

1'17tenned1a, actino —

CREE el JIelshs AFGE eIl
o) REEPI] FEPE HeP Aol B

§3k= BEAAE 3o}
2771 741%401 olele] A o o



V. 28
o] Aqte] EAL 1) P gngvalis HSP T©&#3)
AS Aot o] dEEAZ U9 nude mouse=
HE] 1gGE Esto] o] 1gG7t P gingivalis HSP
2 Q1A HSPoll oA REgsk=A1E dofrar, 2)
o] IgG7} vk AFHRlatell ofEA| WHEs=AE
sl= Blolh

P gingivalis HSP60 ¥l S AFof| HE3l &
HPgo 2R e AL Alxel AFC] myeloma cell
Fosle] vikele] dEEAIE ATt o] 9=
SIS nude moused] FANSIe] HAAZl & 1
TE= Al IeGE EEleSith o] IeGe
gingivalis HSPARF WES3IaL QIA] HSPell&= Whg-8}
2] ¥t BESE o] IgGe P gingivalise A2g
tE Al 7] ARl whgekA] tth
Sol 2ApE Aeks e #W Y= anti—/
valis HSP 22347} It 21599
< = o= Az

*UJFI i
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— Abstract —

Development of monoclonal antibody against
Porphyromonas gingivalis heat shock protein

Ni—Na Yi, Ju—Youn Lee, Sung—Jo Kim, Jeom—1I1 Choi

Department of Periodontology, College of Dentistry, Pusan National University

Heat shock protein (HSP) is one of cellular protein commonly present in major periodontopatho—
genic bacteria as well as mammalian cells. The protein may play a role in the immunopathogenesis
by modulating autoimmune reaction due to its high level of sequence homology between bacteria and
human counterpart. Hence, identifying immunodomiant epitope of bacteria HSP that is cross—reactive
to periodontopathogenic bacteria with a specificity to human HSP may comprise a critical strategy
for development of a periodontal vaccine.

The present study was performed to establish clones producing monoclonal antibody reactive to
Porphyromonas gingivalis (P, gingivalis) HSP with a specificity to human HSP. 4 different hybrid—
omas were cloned producing monoclonal IgG antibodies to P gingivalis HSP and evaluated for their
reactivity and specificity to other periodontopathogenic bacteria as well as to human HSP.

These four monoclonal antibodies reacted with Z  gingivalis HSP only with specificities to other
bacteria tested and human HSP as well. The antigenic epitopes producing the 4 monoclonal antibody
may be potentially developed as vaccine candidates. Further investigations are under way to identify
more clones producing monoclonal antibodies reactive to £ gingrvalis HSP and to other periodonto—

pathogenic bacteria as well, while maintaining specificities to human counterpart.

key words : natural antibody, vaccine, Porphyromonas gingivalis
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