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Prevotella intermedia @ GroEL & DnaK »*
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$)$% | #BE D heat shock proteins (HSPs) (&, B TAHAXY +NOVELTEKOHRST, MIZINC
MBRSNBBEDFEL TR EY, BERBBEOL T2 —ICREL, BLARBRRERIGESIZRIT
EEREDHARTHSNISNTWNS. 2@, Prevotella intermedia (P. intermedia) HEik2¥E% B4
LTNAFAT 74 AL%EMRT DED HSPs DEEICDNVWTRET TSI, &9, UIEF YV~ GroEL
(rGroEL) MW\ THRRIT GroEL HiiA%1ESZLL, P. intermedia GroEL D'BHENMIHESNTOD I E%D
IRBVTOVT 4 VOICTHER LI, N A 74 VALERICRIETTELEICDNTIE rGroEL, YV E
F> b DnaK (rDnaK) %> /N2 % BT, crystal violet microplate assay Ci85% L7-. F7-. P. intermedia
DINA 7 2« WLFERBEELFIEBSHCT DD, NAH 7« VLTRSS EIFFARRE T, GS-Junior
system XK —O TV H—ABOEERTELHOETITo . BENGEZBV IO I R4V 70OV T
4 Y ODFER, P. intermedia strain 17 D1E& FE(C(E GroEL NS & N3 EN RSN, NAH T4 )b
LPvEA Tl BHICHA T rGroEL, rDnaK (&, NA AT 4 VLR T S strain 17 DINA T 1 U Ls
gz Lic. BIC, NAA T4 IVA%EELLG O strain 17-2 & ATCC 25611 (&, M50
HSPs SR8 D TR /NA 7 7« VAN Z R LTC. rGroEL, DnaK T3— kLI 7L — LTI,
strain 17-2 DHDRERE DL > TNAF T4 U LZFERL, strain 17, ATCC 25611 ([FNA AT 1 VL%
LD o1z, Strain 17-2 D45/ LBRIIDERBN %z 7 > 124 R, chromosome I £ Tagl-like C-
terminal specificity domain protein & 77 / 7 — 3 > =172 PIN17_0430 815 ¥ &, glucose/galactose
transporter =¥ (PIN 17_A 1569) ICEE N R =NIc. SQOBAE TIE, P. intermedia 0 GroEL, DnaK
D strain 17 DNA A 7 4 JULFERAEIHIL, NA A T4 VLAFERMRORY RF LY TL—\DEE%E
BELI-CEDD, P. intermedia DASBIRBICEBL, N A 71 VAES AT 2BRICEB R4
RICLTOBIETRBSNTIC. NAFA T 1 VLB EB®ROS /) LY VEY ST, 2 D0BLEFT
EEPERSNIC. NEBLFDFELOEAEEGRE TH SN, P. intermedia N1 7# 7 1 JULFERICEES
TRIENEEABNDS.

#

MREXIBM L TROERTELTDRIIET S L
MARBE Td D Prevotella intermedia (LAF, P. interme-
dia EB89) (&, ERAESEZSOEHRSIDRBEIESE D
BENRBSNTWD. ™ HALld P. intermedia H'HD
NAFT T4 WALESRSEITSEELTHY, Y1207 01
AW T, NA A T4 I)VATEREHKRICHNOT,
GroEL, DnaK 72 &, ¥ heat shock proteins (LAF,
HSPs &~889) OFIBAHA mRNA LNV TEELTWD
CEZBASMILTOD. £ 1, N AT+

KRR A PR S EE
T573-1121 ABRAFKS TIREIERD 8-1

Jll[

U L7 Rk T BERIK B D Prevotella nigrescens (&
7% HSPs DERIBLER%A, 2 RTELXEIC KLU
LTWha.

HSPs [XRZEMD SEREME TaERICREBESNIC
AU RENRT T, SEHFEREANICEEL, 4£6HRR
[CREBRAVINODIAED DHERERISTIREE DMK, @
*x, DR BEAVNODEEENBIL, EEICHDo
TR LUREZBEBT DN FHES L TO®REILIE>TH
3.7 REDMEICL D E, balneotherapy 78 & THTC
LN BEMRIE BEGEELRICKY HSP6O,
HSP70 DMEM0L, MRADBELR YV NOEENMEES
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NBICDTHBELPLSHMIBUDDHD. "

HE HSPs ICDVWTHR<DHEABONTHY,
MBREADTYPNOVELTOBEICNA, HEMREE
T, 5WVIBZMIRITH LT, 2478 moonlight func-
tion ZRI CEDBESHNSNDDHS. ™ Lactobacil-
lus johnsonii La1 @ GroEL [FE#EXRBICE DL, Heli-
cobacter pylori (LA, H. pylori »B8T) % @&ESHE 3
ZEDHBNTWS.™® Salmonella typhimurium 0 66
kD HSP &, BEMRBEDHBERFELTEHOLTDH
U, ™ Haemophilus ducreyi GroEL DFIR(L DnaK (T4
BHT, GroEL MFRIBIENA L b~ L&A DIGHE D
FNDEEABRI D EDNHRESNTULD. ™" Le-
gionella pneumophila (LL~, L. pneumophila &887)
& H. pylori @ GroEL, DnakK h'&EHEXRBIC/BEL,
N7z R<EBEHE Tl HeLa MRENDER A 1/1,000 F2E(C
K~ 9 % &, ™" Clostridium difficile,® Escherichia
coli*" @ GroEL LBRHESICEES L TOWS I EDRE
SNTWSD. Mycobacterium tuberculosis (IR, M. tu-
berculosis ~B889) @) GroEL, DnaK & CD43 ¥ CCR5
EDWED, M. tuberculosis DX 07 7—IRAD
BADBICEETHD &, 2* BHEKED GroEL I8
D&Y Actinobacillus (Aggregatibacter) actinomycetem-
comitans DEH T EEMBEEDIBEFEEN LT
&, %% Plesiomonas shigelloides |3 () T %, GroEL
TEAKXBICBEL, RERMZHEEITDICDICHEELD
DR LB DNBZFEL TOBDIEDRENT
Wns.%

P. intermedia 0O HSPs DY\ 7 7 « JU LTERBSICR
19 EREIA BRI BHENT, I TICTARWLST B P. inter-
media GroEL D) IV EF YV AV ND %, RS
(& DnaK MU IV EFY MEEHERTOEREEZ1TD
TWBDT, AAETIEET, P. intermedia GroEL (C
WTDHBNEDERZTDOEEHIC, NS HSPs
ENAF T4 VLERDBELY #&5ILIC. 1o, P.in-
termedia DINA 7 7« )V LFERBFICZ < D HSPs &fx
FORIBLRHIBOOSNDRUCDVT, BLIRIBAL
HREZBEOSNCTB—BIE LT, NAF T4 VLM
MBI TR Y —o T —% BV ERBRAT
LhbETITo1C.

EFEBME S L OHE
1. #HES

KRR ASBESHERE TREL TODERKDIEED
P. intermedia strain 17 (UF, strain 17 &B87), ® strain
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17TDONY P RTNA T T4 IVATFERRBEDER LT
strain 17-2,° 1ZX#EHRD ATCC 25611 AL C. #&t
BOFBABICEEL T, —80°C TR LI-&E#H*% Centers
for disease control and prevention %75 DS 4E A
REXIBH (LT, ABAP EB8T) (CEIRL, BMRFH
T (80% N,, 10% H,, 10% CO.; Hirasawa anaerobic
chamber ABX-3, E5H 7D, ®WR) T37°C, 2465718
BLI.. JZLRBUESLOIMES® DAEICELT
polymerase chain reaction (I{F, PCR &B89) (C&
UIBIB L7216 S rRNA BT EIIDBEED SHiEE
THhd xR
2. 14245 (exopolysaccharide : A, EPS & B8
) EEMOFTD

HEABHD EPS EAMICDVTIZ, EEEFHEW
#8 (scanning electron microscope : A ~, SEM & B§
9I) BREMEATICIVUERLIC. SEK%T 24 858
ABAP TIRXIBEL, FHNICI0Z—4&Y Yamane
5% OFEICHE > THB %R L, S-4800 BYGRH 5
(BI8ER, RR) 2RO TERLIC. BEBERDKS
FRAIEDICD, SHEEM% 5mg/L hemine, 400 mg/L
L-cystine, 10 mg/L vitamin K; & U 0.5% yeast extract
(Difco Laboratories, Detroit, MI, USA) % &% trypticase
soy broth (BBL Microbiology Systems, Cockeysville,
MD, USA : IR, enriched-TSB &B89) (C#EfEL, 24
BREBISIEER, BE 620 nm ORNEN 0.1 BBk
SPELIC. BEBRERUYRAFLVIBRIILFOT
V7L — bk (WAKI, BR) ([Z¥N¥N 200 ul D5
L, 246856, 48 SERSBICHEBEL, PV Y
JN—JU DMA 4100 B#)#E#5E5T (Anton Paar, Graz,
Austria) Z#AAWT, X—H—TOFI=)UICRKE>TH
B RE LT
3. UOYEFYV bk GroEL HEHRERNY H20—F )

IEDIESR

AUBT [Cko>THEHE=NIC) TV EF YV~ GroEL
RN (MR, rGroEL &889) 0.335mg % Freund’s
complete adjuvant (BAXNS Y - T4 £V Y, &
) EELICRR (BARRE #, 138 HEIc,
Fig. 1TADRT I 2—UIZB->T, st6@BEREL, 4
@, 21 8. 31 BEICHEMD EF % ELISA SEIC THE
L, EEMETOIC. BH, RENDRENSMED
BRE T, AN k- TOTH— LB,
XD ICHKBLTIC. B5NICIAMAELY Protein A IgG
Purification Kit (% WS N1 #4) #BW0T, X—H—7
OFI—=VIZR>T IgG BREREL, UTDOEERIC
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ELISA for anti-GroEL antibodies

Fig. 1 Immunization schedule and enzyme-linked im-
munosorbent assay (ELISA) for antibodies against
Prevotella intermedia GroEL. To obtain antibodies against
P. intermedia GroEL, the recombinant P. intermedia
GroEL protein was subcutaneously injected into the rabbit
back skin (0.335 mg/injection) a total of six times. Antibody
titers were measured by ELISA at days 0, 27 and 31.

B,
4. HEORIEDHESS

BoNICRRARY 2 0—F itk AF, #1 GroEL
MIEEBRT) &, strain 17 BELE BIEBERYRS
UICHEEY rGroEL XV NNO EDRGMEA DT R A>T 0
W SEICEKURET LTz, Strain 17 O 24 B$REIBEER 10
mL % &/ (3,000 rpm, 204 ; O5PR-22, O i1 T #%,
BR) L, ORUICBEEREBERREY 0¥ — (US-
50 ; BAKERE, RR) MIBRIC, SEE 550 nm DIRHE
M1.0IZ8DLD01M U VESEERICEREBLIC. Z
DERCEONICEE LB T 1038 B L, BIEERY,
KR rGroEL & & HIC10% R PO YW P I RS
(Bio-Rad Japan, R) (3% L, PVDF & (Sequi-
Blot, 15cm X 15 cm; Bio-Rad Japan) (Z 0.1% SDS &
M D Towbin DEFE/NY 77— (25mM ~J R, 192
mM YUY, 20% XA/ —)U, pH8.3) #AWTE

P. intermedia HSPs ENNA A 27 4 UL 91

BLIc. 8d, &mFESE(C(S Trans-Blot SD Cell (Bio-
Rad Japan) = AL, BGERHE(F 25V, 800 & L1
JOv T « >E GroEL ik (2,000 ZHR) % 1
RIS LT, Fast Western Kit (Thermo Scientific Ja-
pan, #EM) OO0 RI—ICRE>TiToTe.
5. GroEL, DnaK 2N # 7 4 UV LATFERICRIFTTSE

HEABRONA X 71 WLFERMEE, XA X T4V LA
FERRIZBHF B GroEL, DnaK OEZ(CDWTIE, YIUF
DTV TU—ENAF D4 VLTERERES? (CKUSTMEL
7o
1) #HEASROTYIVF TILU—FLETONA T T4 U LA

TRk

%9, HSPs KFMNRHT, SBHORYRF LUV
AH0T— bt ETONAF T 1 VLR SHET 5
1o, HEE% enriched-TSB (CEBL, 24BREBRS
BER BR620nm ORMEHN 01 105K DRH
L, YIFDITIVIZTENEN200ul TDONFEL, 24
B, 48 BSREIMENICHEBBELI.. N1 AT 44
FEROME, U RARIUNA F LY FRBICKLDER
&, DURBIUNAF LY FRBBEDD T VITHIN ./
—ENA, BETBHRS%FER 570 nm TORNLE
HRAEITBHETHMLL.
2) GroEL, DnaK DN # 7 4 JULFERRICS A 82

P. intermedia GroEL, DnaK DN 74 7 « JULTERKIC
S5ZA3FEAKRTIT B0, rGroEL BLUMES® H
ER LU 3> EF >k DnaK (LR, rDnaK & 889)
% enriched-TSB (CH0A, 2 BFRRY% %L 1= (80
~2.5 ug/mL). BEEDIEBH 100 uL Z#X 120D T
(CHEL, TCZITRE620nm ORNED 02 BBk
DL 24 FREIBEERZ 100 uL ¥ OHEBEL, 24
~48 (5, MIRG T THEBELC. IEBECIB
WEERNY 74 VOICKUBREL, DU RBIUNA AL
v REAEREL TNA Z 71 UATESRIREABRR L.
3) BM81t GroEL, DnaK BN\ 4 74 VAFERICS A

DEE

RIC, Y1071 — bk _EIC rGroEL, rDnaK % @48
1L, HESEHEONA I T4 VALAERICRIETELEICD
WTHRELTc. E3RD rGroEL & U rDnaK % 40 ug/
MLBETOIM YU VEBEERICINA, 2B DOFR
L, 031 mg/mL & TD2BHERRINZERBLIC. BB
EOFFR% 200 uL TDOVILF DT VICHEL, B8
BPT1205/, 4°CICTHBLIC. BRAERKRSEL, 041
MU YBEERCTD T VERSE FE620nm DK
HEH 0.1 EB3DL DB LIS ESBIRD 24 65815
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BER%E 200 ul TDOEREL, 24~4805R, BIRH
TTHEBELIC. N A 74 IVALAEROBRRIE RO
FETIoIC.

6. Strain 17-2 & strain 17 045/ A&

1) Strain 17-2 4"/ /x DNA DFE%

Strain 17-2 % enriched-TSB (C3ZTE L, 24 BFREHES
BER DA% =00 (3,000 rpm, 2073 ; 05 PR-
22, BiTH) Lic. &fAKY G NOME DNA isolation
kit (Q - BIOgene Inc., Irvine, CA, USA) =MLY, X/
5% OEICELCTS / LA DNA ZBIRL, B5Nnicy
/ LLDNA [F Y RAKRDE EDTA PHO—X (1% ;
FHSA TR, RE) BRUKBNCTHRLIC.

2) B/ LSATZ ) —DER

Strain 17-2 M./ /x DNA 7% Rapid Library Prepara-
tion Kit (Roche Diagnostics, RR) [C8&F 115 Rapid
Library Nebulizers Z#BL T> A LICKTAELTC.
MiniElute PCR Purification Kit (Qiagen, 8=R)(CT DNA
WA RS 1-D5, Rapid Library Preparation Kit %
BOTIYRYUANPLI.. DNA ¥ A Rapid Library
FPRIZ—%S15—>3 %, AMPure E—X (Beck-
man Coulter Inc., Brea, CA, USA) %R\ TRMWE 5
Ol AL, strain 17205/ AS14 73 Y
—& L.

3) Emulsion PCR

FEBLLTC strain 17-2 D5/ L2472 —%§5R1-
L T emulsion PCR #17>7-. GS Junior emPCR Kit
(Roche Diagnostics) M0 k J—JUIC#E>T, =+
Fr—E—XE358 DNA #EE %, emulsion % A%
L7c. PCRI(&94°C, 4 DD E MR, 94°C, 307
BORZEZM, 58°C, 4730WEOP-—YU> T, 68
°C, 38HBDBRERIGA 50@RURLIC. Kit DO
FO—=ICR>TAYTON/ —UICKY emulsion %
BiEL, TV vF XY MR E— X818 L 7c DNA
DH7EfESE, YIRVERAY F7ZBUOT DNA 18
BE—XDHERED (TVUVFAVE) Lo
4) N OY—0ITVI VI EBRDIFR

TITYVUYFAVRLICE=X%FEZL, Allegra (Beck-
man Coulter Inc., Brea, CA, USA) %AW T pico titer
plate (Roche Diagnostics) (CFs18 L 7-. Pico titer plate
=4/ LhY—oT Y% — (GS Junior, Roche Diagnos-
tics) ICEVv L, NAMOY—HOITYVREICKUIRER
FERELIc. BoNIcBAIT—2% 1 &I, GS Refer-
ence Mapper (Roche Diagnostics) (Z & U, National
Center for Biotechnology Information (JA~, NCBI &
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B89) T—RN—XR_ED strain 17 D24/ LES! (ac-
cession number PRINA 175)([CY v EY> S L, strain 17
E 172 BTHERFERZITO1C.
5) BEBMUOY VA5V —0T VI8

Strain 17-2 D%/ LES%, B THS strain 17 (Z
NvEYOUICECA, BHOEESMIBELIC. O
DOB2HFANLEDEESRDSNICELF (PIN17_
0430, PIN17_A1569) |[Ci> T, BI:TEIN%ZESTH
% PCRI8IBL, YVH—JRICLKUNAILOEY—25
TV 0LTc. NCBI T—&2N—X_ED P. intermedia
strain 17 PIN 0430, PINA 1569 Bz F&5% € & T4
RN TS Y—7 (P1430-F1: 5-GATTTGATAACA
CGCTACA-3',P1430-R 1: 5-AAGAGATTCTTATATCA
GAACTC-3"; PINA 1569 F1: 5-ACAAAATCAAGGCG
TCTTTAGTATCTG-3, PINA 1569 R1: 5-TGCTTTCTT
TGCAGAAAATAAATTGCTAA-3) % FH1 > L1-. PCR
Fa1—TI2, BROFFETEMLIC strain 17, 172D
4/ I DNA 383 (1 ng/reaction), KOD Dash 7R |J X
S —+ (1.25 units/reaction ; TOYOBO, XBxm), dNTPs
02mM), 754 ¥ — (0.5uM), KOD Dash buffer
(10X ; TOYOBO) # M0 A, BH#K THRIKLE% 50 uL
stz Y=~ IWH 445> —(C(d Takara PCR Thermal
Cycler MP (Takara, X32M) ZMAHL), $R94°C, 29
BOns, BEMC, 198, P=-—") >4 56%C,
198, B&E72°C, 198% 30 1o, BlERE%:
72°C, 5 @I o1
6) PCR BIBEMDA AL O RY—HIT VIV T8

B ERAT

PCR E¥7% 2% U XKD EDTA 7 HO—X5 )
(CTER &L, BHY M IDE NV RFAEPJULEL,
QIAquick Gel Extraction kit (Qiagen) Z#MAWT, X—
A—TORI—UIZHED, DNA 255X RAERERL
fo. ¥EB PCR EMZHFEE LT, BRI S/ ~Y—% B
WCTHYVH—SETHA VO Y=oV oL Y
—OITVYVIRIGICIE Big Dye Terminator Cycle Se-
quencing Kit (125745 /0Y—=X-Iv )NV, &
R%E, Y=o T2 Applied Biosystems 3130
X IJIRTAVE PFroIAY— (54775 /0Y
—X - IvN\V) ZBOC. BoNIcELTESE GE-
NETYX Ver. 7 program (Genetyx Ltd., 8xR) #A0
TPw+t>7)JuL, DNA Data Bank of Japan (DDBJ,
=E&mM) O BLAST (CkUBEIMARTAETT DT
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& R

1. #1 GroEL UADMER & RIT4E

rGroEL # RRICHREZELTCE S, rGroEL ICHT B
MmO ERHER TS/ (Fig. 1), AMBLUBE
L7311 GroEL #ifk (IgG 8%)) (&, strain 17 DB
B EIEE FEPDOMNE60KD &V /50 S HENICRS
L7z (Fig. 2).
2. #HEEKOBREKEES

Strain 17, 17-2, ATCC 25611 DBk /EBi& &% SEM
BRLI-ETA, strain 17 TREINA A T 1 VLS
[CHEBBBEZEBE I SRS NIcH (Fig. 3A), strain
17-2 TEFRHHNGH o1 (Fig. 3B). ATCC 25611
TEBEFABICHBFEBEN A SNICH, strain 17 &
ERBEDITHTH>7c (Fig. 3C). SORERICHE
LIcEMIE NETICRALADRSELICT T/ &1
TJeans ML TWSIENERSNIC. BH, #
SEH P. intermedia ThdZ &Eld, IMES® OAEIC
#( T 16 S rRNA BFOBENEFERICL U HESRLIC.
3. fHEBORYRFLINAH50TL—FETON

A X 74 VLR

HSPs #H0Z 73 () enriched TSB IC&&E# = EREL,
RIURFULYTU—b ET24~48 BEEELIZDB,
NAFT T4 WLESRREZOY RZIUNAF L FRE

Lanes

M 1 2 3
100 b
75 b —

— —

T 50 - -
Q
=3
T 37 P
ks
>
3
S 5>
>
15 b
10 b

Fig. 2 Western blots with polyclonal anti-GroEL anti-
bodies against recombinant Prevotella intermedia GroEL
(Lane 1), culture supernatant of P. intermedia strain 17
(Lane 2) and sonicates of P. intermedia strain 17 cells
(Lane 3) separated by 10% polyacrylamide gel. Lane
M : protein standards.

P. intermedia HSPs &/)NA A 27 1)Ul 93

(CTEERLICEIA, strain 17 DA A 7« VLR
PNREB\ET, YURRIUNAF LY MBEERHHL
TH, ¥DEVIHETH > (Fig. 4). COEFDIE
BEROMEZRAELICHER, strain 17 DFEEN 2.4
mPa-s O TH<, strain 17-2 & ATCC 25611 #D

Prevotella intermedia strain 17

Prevotella intermédia ATCC 561 1

Fig. 3 Scanning electron micrographs showing the cell sur-
face structures of Prevotella intermedia strains 17, 17-2 and
ATCC 25611. Although strain 17 had dense meshwork-like
structures surrounding the cell surfaces, the other two strains
lacked this phenotype.

Bars=1 um.
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Quantitative analysis of biofilm formation

Fig. 4 Biofilm formation on microtiter plates and the quan-
titative analysis of biofilm production. Biofilm production of
Prevotella intermedia strains 17, 17-2 and ATCC 25611
was checked on polystyrene microtiter plates. A representa-
tive pair of microtitier plate wells from each experiment was
stained with 0.1% crystal violet solution after 24 h and 48 h
of incubation. The quantitative analysis of biofilm production
was obtained by measuring the optical density of destained
biofilms at 570 nm. Bars indicate standard deviations.

MEFHEREROIBMEBREE Th >7- (Fig. 5). <
NEDOHBRHS, strain 17 B EPS #FELEL, RYRF
LY ETNRAFX T4 VLM T B EDER NI
4. GroEL, DnaK DNA A 7 4 WLAFERIC SR B5E
BiICE D BEE (40~1.25 ug/mL) D rGroEL,
rDnaK %z /0L, 24, 48 REABRDARIYRF LV T —
FETONAF 74 VLATERNREZERLICESS
strain 17 DNA# 7 4 U LAFERRD BE(CMBI =,
([Z, HSPs KAMDRGETIINA A T4 LzFEgLE

WRES 2013;76(2) : 89-100.

2.5

— N
4 =}
I I

Viscosity(mPa-s)

-
=}
I

0.5 -

Fig. 5 Viscosities of the spent culture media of Prevotella
intermedia strains 17, 17-2 and ATCC 25611. Viscosities of
the spent culture media obtained from P. intermedia strains
17, 17-2 and ATCC 25611 were measured by an automated
microviscometer. The viscosity of the enriched-TSB medium
was measured as a control.

() strain 17-2 & ATCC 25611 A1 # 7 « U LRI
#m~L7c (Fig. 6). rGroEL, rDnak T3—kL7zRY
RAFLYTU—KkLETIE, strain 17 & ATCC 25611 (&
BEERNA A T4 IVLEFEHRET, strain 17-2 DHH
ARERE AR LTC (Fig. 7).
5. Strain 17-2 & strain 17 045/ A&
NAOY—OTVI VIl &KUBSNICES % strain
1705 /) LhY—O0TVRIIRNVEY T LICECA,
chromosome I T 17 HWFIDZERHIBEL, ¥DD5 12
HPFEIOZER(E PIN 17_0430 (Taql like C-terminal speci-
ficity domain protein) [C&EPLTO, T—AN—X £
DEINKYTH A LIcTSA~Y—%2BWOT strain 17,
strain 17-2 D4/ s DNA 27> T — IR BLTHE
% PCR#BIEL, YV H—ETY—HIVI VI
ECA, strain 172 ICENVT, BLFPE;HICEL
DEEEUHIBRET B E PSR =N/ (Fig. 8). Chro-
mosome Il Tl& 36 DFTDEENNA DY —HIT VY
DEXVEVIDBRIBOEN, CDOBEKODERD
HENTBLFHEE, (PIN17_A 1569 : transporter, ma-
jor facilitator family protein) ([CDWTH Y H—ETY—
DIV LIcECA, 4 DPROEES DY, P/
BEEHICZ M L TR LICER, Prevotella BT
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Fig. 6 Biofilm formation on microtiter plates with re-
combinant GroEL and DnaK at 20 ug/mL. Biofilm pro-
duction of Prevotella intermedia strains 17, 17-2 and
ATCC 25611 was checked on polystyrene microtiter
plates. A representative pair of microtitier plate wells
from each experiment was stained with 0.1% crystal vio-
let solution after 24 h and 48 h of incubation.

Strain 17-2 360 PALACCATACC CTTCTTTTTCATTATCTCTTTCTATTTCCATATATACAATTTTTCCC TT| 419
Strain 17 361 AMAGEATAGC CTTC TTTTTCATTATCTCTTTCTATTTC CATATATACAATTTTTOOC TT) 420

azo TfpaTa TAE : fif: o ATGE 4T3
az1 ATAApCEfAC -] oc FTCCT c 477
aso E TTof)| ' m“i AT A = | - cf] sas
a8 |b GA O T oo [TaA = - G AT 533
540 TT m E-E 1-— G A AAT 590
B34 AGTCRTIT-- GABTTTGCLET L TTA 590
E93 3 GGG GCAATAAGCCATAGTTE AGCOC ACTRATAL[ CATATCTCTTAR] 658
£31 TC- T e TR E SATAfCATATETOTT 626
£59 .'Ll:c-?-"r.-r.:;\caATlccT:cAnucTT-:;\l:'.'r.TT.'TrTrc:c'rT-"cT-:-'TT; 7148
627 [FAT GCCTCGCAGAATAGETCGAATAAGTTC AGCCOTTCTTTTCCGTTCGTCCTE MG 686

719 [FTTCACAGTTCGCTAMAATC TCATTGLGCTTIGE TGTGL TIATCL‘EIAJAG.TT.ATTA.| e
€87 ITTGACAGTTCGCTAAMATC TCATTGCGCTTTGC TETCC TAATGATAMLAGCTTOATTAC| T46

Fig. 8 Partial sequence alignment of a gene encoding
Prevotella intermedia strain 17 Taql-like C-terminal specificity
domain protein (PIN 0430) and the PCR amplicon from P. in-
termedia strain 17-2 genomic DNA.
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Fig. 7 Biofilm formation on microtiter plates coated with re-
combinant GroEL and DnaK. Biofilm production of Prevotella
intermedia strains 17, 17-2 and ATCC 25611 was checked
on polystyrene microtiter plates. A representative pair of mi-
crotitier plate wells from each experiment was stained with
0.1% crystal violet solution after 48 h of incubation.
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Fig. 9 Partial DNA (A)and protein (B) sequence alignments
of a gene encoding Prevotella intermedia strain 17 trans-
porter major facilitator family protein (PINA 1569). The PCR
amplicons were generated from P. intermedia strains 17 (Pi
17) and 17-2 (Pi17-2) genomic DNA and sequenced (A).
Conserved amino acid residues are indicated by asterisks
(B). Po: Prevotella oris C735; Pn: Prevotella nigrescens
ATCC 33563.
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Effect of Prevotella intermedia GroEL and DnaK proteins on biofilm formation

Shuiji Horiike, Takeshi Yamanaka and Hisanori Fukushima
Department of Bacteriology, Osaka Dental University, 8-1 Kuzuhahanazono-cho, Hirakata-shi, Osaka 573-1121, Japan

Abstract Recent studies have demonstrated that bacterial heat shock proteins (HSPs) play a
role not only as intracellular molecular chaperons, but also as adhesion molecules and stimuli
against the host immune system. We examined the effect of recombinant GroEL and DnaK pro-
teins of Prevotella intermedia (P. intermedia) on the biofilm formation of this organism. The re-
combinant GroEL was also used as an immunogen to obtain rabbit antibodies against the wild-
type GroEL of this organism. In addition to the biofilm assay, the genome sequence of P. inter-
media strain 17-2 (which is a naturally occurring variant without biofilm-forming capacity) was
obtained by using the 454 pyrosequencing technology and mapped on that of the biofilm-
forming parent strain 17.

The rabbit polyclonal antibodies recognized 60 kD proteins which had a molecular weight cor-
responding to that of the wild-type GroEL in the sonicate of strain 17 cells as well as in the cul-
ture supernatant. Although recombinant GroEL and DnaK in the culture media inhibited the
biofilm formation of strain 17, it enhanced those of strain 17-2 and ATCC 25611 (a type strain
for P. intermedia). The genome mapping of strain 17-2 on its parent strain genome revealed
that a few genes of strain 17-2 contained extensive mutations. The data obtained in this study
suggest that the extracellular GroEL and DnaK of P. intermedia both play a role in the biofilm
formation of this organism, and may also suggest that genes highlighted in this study might be
responsible for its biofilm formation. Shika Igaku (J Osaka Odontol Soc) 2013 ; September ;
76(2) : 89-100.
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