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Abstract

Hemolysin genes of Prevotella intermedia that have been reported were not detected by PCR in many
strains of P. intermedia and Prevotella nigrescens. In both organisms, hemolytic activity was observed in
many strains which had not retained the hemolysin genes. Hemolysin was partially purified from the outer
membranes of P. intermedia and P. nigrescens. This hemolysin was activated with SH reagents and in-
hibited with SH blockers. After heating at 100°C for 10 minutes, the hemolytic activity was almost inhib-
ited, but heat stable hemolysin was also observed. Therefore, it is suggested that P. intermedia and P. ni-
grescens have two different hemolysins on the outer membrane which are related to growth in the oral

cavity.
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gingivalis L FIFRIZANET O E VRN VR P HE
&% . P. intermedia L P. nigrescens |3 {5 Il 5
FREAL, RIMEFKLYAT7OE S RAI Y
ZHEBELTVWE DEEZONG. 72, —f
HIVZ AR O RE A B VA I8 3R (3w LA 5 2
DOFEEEDTRFE ST 5. P. intermedia & P.
nigrescens DEEA T HEMBRPOBEANTED
HVEH 2T 5 PEAHTH 5.
& P. nigrescens DV ML 35 3 DR ELHEIIHES S
TWhEWZ & XD, BEiZBeem S5 Y OHE L 72P.
intermedia O ¥ 1L 35 37 B AR T O IR AR & £ 12
LT, Mz MM ER2ER L, Bi#HE
DR IETT 5 Z L 2 A7z, LA L, Bl
R E{L T OPCREY & G IMLIEMED B A —F
MR oM. £ T, P.intermedia & P. nigres-
cens DIEM AR BEIE T OHFEDOFE L FIMLORME
BERE L, G Shzbo 3R a s %
EIFR & T OERT DFEDO T REVEZ R L
7z. %72, P. intermedia & P. nigrescens O ¥ Il
HBREZINTNETEEL, TboRizo
WTHE AT o 72,

P. intermedia

S Wb

HEEK S KUIEH
P. intermedia ATCC 25611 (JE¥#ERR), JCM

(BRIR 7> BERR) , P. nigrescens ATCC 25261,
ATCC 33563 (FL#ERE),5 (RS BER), 6 (B
Ko HErk), 8 (ERPRZ-dERR), 9 (BRIRSTHERR) , 19

(RS HERR), IN 19 (BRIRBERR), 58 (ERIK
SrEERE), 65 (ERIREERR), 67 (BRIRTHERR) %
R F A, NI, AFTUF NI TT
7 VA - 7a—2Z (TYHMESHD) 12 THEA
HICEEE L 72,

BMBEREERFORH

Beem 5 OIS L 72P. intermedia D& L8 35
BT EBRBT 25 IUTOT 7943 —%2Hw
CTPCR%17-72. ORF1 2¥lgE3 5754 < —
X (P17 4 ~<— (PCREW 1,070 bp) :P1
F ;5 AATATGGTCATAATTTCCG3’, PIR ;
5" TATTCCAGGATAAATAGGATC3’, P1-27
74~ — (PCREY ; 797bp) :P1-2F ; 5’
ACAAACTTGTTGTAATATAGAG3’, P1-2R ;
5" GGGATAAGTTGTAATATAGAGS’, P27/
A <— (PCREEH) : 781bp) :P2F ; 5° ACTCAA-
GAAATGCTTAAGACG 3’ , P2 - R ; 5’
GCTGCTAATATAATTGCTTGC3’, P2-27 5
4~ — (PCREY : 451bp) :P2-2F ; 5’
TAGGTGCTGAAGAGAACACG3’, P2-2R ;
5" ACCATATGTGGCAATAGTGCC3’, P37 5

6322, 32 (ERPRBERR), 43 (BRIR/TEERR),87 A4~ — (PCREW [ 1,927bp) : P3F5’
Ay (1)
P intermedia ATCC 25641 Pl nigrescens TNY9 P nigrescens ATCC 25261 P, mgrw:éns AA’!‘CC 33563 '

12345 67 8 9 101112131415

12 34 56 789 10 1112131415

Fig. 1. Agarose gel electrophoresis patterns of PCR products from P. intermedia ATCC
25611, P. nigrescens ATCC33563, ATCC25261, and IN19.(A) : Lanes 2 to 8§ indi-
cate PCR products from P. intermedia ATCC25611. Lanes 9tol5 indicate PCR
products from P. nigrescens IN19.(B) : Lanes 2 to 8 indicate PCR products from P.
nigrescens ATCC25261.Lanes 9tol5indicate PCR products from P. nigrescens
ATCC33563.Samples of both gel lanes indicate as bellows : lanel : 1kb laddeer.
Lane2 and 9 : PCR products by Plparimer pair(1,070bp), lanes3and10 : PCR prod-
ucts by P2primer pair(781bp), lanes4and11 : PCR product by P3primer pair(1,927
bp), lanesSand12 : PCR product by P1-2primer pair(796bp), lanes6and13 : PCR
product by P2-2pimer pair(451bp), lanes7and14 : PCR product by P3-2primer pair
(1,771bp), lane8and15 : PCR product by P3-3 primer pair(618bp).
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CTTTAAGCAAAAAGCATACGC3’, P3R5’
CAAACACATTCTTAATCTCTC3’, P3-275 4
~— (PCREEW . 1,771bp) :P3-2F ; 5’
TGGAATGGGCAGACGGTTAGG3’, P3-2R ;
5" CAGCCACAAAGACGAATTGTTCTCG3’,
P3-377 4 ~— (PCREEW : 610 bp) :P3-3F ;
5 CCTAATCTTGCATTGGTGGC3’, P3-3R ;
5 TTGATGAGTTCAGCAGCTCC3’) TH 5.
PCRO I EIME4C, 54 (1cycle), %
B92°C, 14y, 7=—1»2755C, 14, HEIE
72°C, 14r (3544 7)), ¥IE72C, 54

(194 27)V) TiTo72. KBS S DDNA
DR 1 Smith 5 D FEIZHE L THr - 7.
SNEESOSES

2LOTYHMEG HLIZP. intermedia ATCC 25611

% 7214 P. nigrescens ATCC 25261 Z ¥ L, 5
H B34, 10,000 gl T3040%.0 L, Bifk%
472, ZOHAKE 100 mIOPBSIZERE L, Kk
TTT7VL =2y 250, It
10,000 g2 T30 L, £ EiEE & 512
100, 000 g2 TO05 5% 0 Lk #1572, ZDit
e A RS & L7z,

SHEBED DB EBMBEROIRMER T &

AHI 174312 100 mM n-Heptyl-B-D-thioglucoside
(HTG) %Mz, =ik T3005EE 5 LTl
L7z, 21 %100,000 gT60 oL, RiEzx
DEAE-Sephadex A-50(Z2*}, 30 mM HTG& A
50mM Tris-HCl (pH8.5) (2 THM L7z, WAE
P %0.1M NaCl, 0.2 M NaCl% & 30 mM
HTG&7A50 mM Tri-HCl (pH8.5) 2Ty L
2. %750 a YOFEMERZMEL, ik
5 % ENTR, SRR L7z, SRR
BimEE L7,

BMEYDORIE S
1. BEHEOBEMIEEO IS T - 80600
nm!ZBIFAH0DF1.LICPBSICTHRE L. 2D

45

B 2 ml% 15,000 gl2 T104m =0 L, LB
PBS% 1,000 pimin L, BER&E L7z, ZHhil
2 % RRBAMERZ 1,000 ulhn 2z, 37CIZT60%
LI L. DT, 2,000 g7T 5580 L,

SEHIZHKREZBR L 72012 B % 15,000 gl2 T 5
i,z 2O EFEO0 nm 2 BT A0
JERRIE L7z, RBARMER & ZFH KIS TR S
72 b D D540 nm D WO EE R % i % 100 % ¥ 1L
WL L, B OBMEEE % TR L.

2. BOBEMEEONERE | i (100
ul) (ZPBS Z 7z 1E fHE A & 4 PBS % 900 plvdvin
L, &5122%FKREARIMERZ L, 000 ulinz 72.
I wE3TCIZT605iR & 9 2, 2,000 ¢T 545
L, FEDOHM0 omDOD T HlE L7z, &I
G T EREBRIC% TED L7,

3. MEEREMETCOBEMEEDEE A
7 TYHMFE RIMESERFE M ISR/ 2 B L,
B, au = — ORI N— 7 —EMR
DR SN E+, BRI SN W E
- L7

Nz 7 I / BRECSI D ERIR
SDS-PAGEf. ® # )V % PVDFE I Z 855 2, 7
==Y FT N TIN—=IIITEE L. D

WT, HID Y Y X7 BN Ry L 71
74 v — 27Xy — (Procise492, Applied
Biosystems) x W T7 I / FRAECH) 2 e L
72. 72, ZTOBH] % BLAST search!|Z T & &
OY—0hby Ny HETORIETEREL
7z,

] R

1. P. intermedia& P. nigrescens > 5 MM
EREGFOKE
P. intermedia & P. nigrescens D FEHEREEB L OF
PR 7 BERE D EF164E & U Beem 5 O L 72
W7 R E {5 T-OORF1, ORF2, ORF37HEIE D
MHZPCRTIro72. LrL, @THARKH I
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72 DILP. nigrescens ATCC 33563 £ IN19D 2 #
DI TH o7z FDOMOBRIZORE 2 O A AR H:
ENTZDDNO6RE, IS OMEENE i E
NGEWL DN 8D -7z (Tablel ). ZTNLHD
o9 bILWERR D P, intermedia ATCC
25611, P. nigrescens ATCC 25261 8 X UFORF
1, ORF2, ORF32 #th & 1L 72 P. nigrescens
ATCC 33563 & INLOFRIZ D\ C & 5 ITHRS 2 0
27z, INBHD4RRIZDOVWTORFLIZ 2D T
74 ~<— (Pland P1-27 7 1< —), ORF2 i

Arihide KAMAGUCHI et al../Study on of hemolysin from P. intermedia and P. nigrescens.

2HD T4 v— (P2and P2-27 5 14 < —),
ORF31338#D 77 1 ~— (P3, P3-2, P3-3
TIAT—=) OREDLTTA~— % THHE
BOMBIZOWTESIIHET L2, ZORE,
P. intermedia ATCC256113 X UYP. nigrescens
ATCC 252611238\ CORF 2 DAME R & vz
272, P. nigrescens ATCC 335633 X U°P. ni-
grescens IN1I9IXORF1, ORF2, ORF3725\»73 4L
DT FA7—THMHH 7z (Fig.1& Table
2).

Table, 1, Detection of hemolysin gene (OREL, 2, 3 regions) from variaus 7. inrermiedia and P. nigrescens strains

with PCR

Bacteria

Ol

[§)

P. intermedia ATCC 25611
P. intermedia JCM 6322
P. intermedia 32

P. intermedia 43

P. intermedia 87

P nigrescens ATCC 25261
P. nigrescens ATCC 33563
P. nigrescens 5

P, nigrescens 6

P. nigrescens 8

P. nigrescens 9

P. nigrescens 19

P. nigrescens IN19

P. nigrescens 58

P. nigrescens 65

P. nigrescens 67

ORF1

ORF3

IS SIE o [

Ve
[ N

[ NI |

+ : PCR product positive, - : PCR product negative

2. MAFEXEH EABRETOBMEICONT
P. intermedia ATCC 25611, P. nigrescens
ATCC 25261, P. nigrescens ATCC 33563, P. ni-
grescens INLIOD MK FERFE b & FBRE N T O
M HEIE L7z, ZORR4BRE DIMEER
B COEMANEILR L7275, ORF1, ORFZ2,
ORF3% & DP. nigrescens ATCC 33563 & P. ni-
grescens INIIFERE N T OWEIMMEILR & % 5
ZHUSH L TORF2 DA L b 7275 P
intermedia ATCC 25611 & P. nigrescens ATCC

=7z,

25261 I3 RERE N ML Z 7R L7z (Table 2 ) .
Z®Z & X YORFL, ORF2, ORF3DFTE & ik
BN COBMMEIR— Lo 7.

3. BERALZRENSMLME

P. intermedia ATCC 25611, P.
ATCC 25261, P. nigrescens ATCC 33563, P.
nigrescens INI9ODREFE H i & K W A OHEE N
WML OWTHEF L. FO8E, P. inter
media ATCC 2561138 X U°P. nigrescens ATCC
26526113553 1 HH X D Mis s A 5, B

nigrescens

Table. 2. Relationship between hemolysin gene and hemolysis of P. intermedia ATCC 25611, P. nigrescens

ATCC 25261, ATCC 33563, and IN 19

Bacteria hemolysin gene hemolysis
ORF1 ORF2 _ORF3 plate __ tube

P. intermedia - + - + +
ATCC 25611
P. nigrescens - + - + +
ATCC 25261
P. nigrescens + + + + -
ATCC 33563
P. nigrescens + + + + -

IN 19

hemolysin gene : +: PCR product positive, -

PCR product negative

hemolysis : plate : +: 8 - hemolysis zone positive, tube : +: hemolysis positive, - : hemalysis negative

(46)
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Fig. 2. Effect of incubation on hemolytic activity of cells
of P. intermedia and P. nigrescens.
[ : P. intermedia ATCC 25611,[A1: P. nigrescens
ATCC 25261, P. nigrescens ATCC 33563, []:
P. nigrescens IN19

(A)
Protein hemolysis

[
0.4 elute with 0.0 SMTris-HC|
- (pHB.5)with 30 MMHTG M NaCl 0.2M NaCl
02| 05 L l
"o 5 10 150 10 20 o 3456 10
X6ml mi
(8) X2mli
0D,, 00,
elute with 0.0 5M Tris-HCl  0.1M NaCl 0.2M NaCl
0.4 (PHB.5)with 30 mM HTG
- 0-5/\\ /\,
0 5 10 15 0 10 20 0 3456 10
X6mi Xz2mi X2ml
Fig. 3. Anion-exchange  chromatography ( DEAE-

Sephadex A-50) pattern of hemolysin from the
outer membrane of P. intermedia ATCC25611(A)
and P. nigrescens ATCC25261(B). Abbreviation :
HTG ; n-heptyl-B-D-thioglucoside. Line indicates
protein at280nm of OD. Column indicates the
hemolytic activity at 540 nm of OD.

4 S kba 7

8 9 1011

170kDa
94

67
43

30

20
14.4

Fig. 4. SDS-PAGE of hemolytic activity positive fractions
of DEAE-Sephadex chromatography.
Lanel : low molecular weight marker ; lane2 : frac-
tion3 ; lane3 : fraction4 ; lane4 : fraction5 ; lane5 :
fraction6. Lane7 : high molecular weight marker ;
lane8 : fraction3 ; lane9 : fraction4 ; lane 10 : frac-
tion$ ; lanell : fraction6. Arrows indicate the puta-
tive hemolysin of P. intermedia.

#23%
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ORI L BN B AEAI A A S LTz DS, P
nigrescens ATCC 3356333 X UFP. nigrescens IN
1913 7 AEEOHMBRITB W THBEIMIEMEIEA S
Nahor: (Fig.2). o2 Xy, BHEE
L T & P. nigrescens ATCC 335633 & UFP. ni-
grescens IN1IOD T ARILFRBRE A MITHIE © /R & 72
W2 kA bhdo Tz,

4. P.intermedia& P. nigrescensDiaIME %
DOEHMER & £ DMK

P. intermedia ATCC 25611 & P. nigrescens
ATCC 252617 545 5 1L 7-OME 5 & BT IZ £
SEETTRELHTGIC X ) alyafb L, Ail#HE R %=
O RERT 5 2 L AT, Fig. 3IZ/ARTARIS
T B Ak D AR 43 2 & O EAL L 72 &
DEAE-Sephadex A-5012 20 F, i 1k % i
(30 mM HTGE 40.05M Tris-HCl (pHS8.5))
LR USRI TR L7e, SIS S &
0.1 M NaCllZ THEW L 72 B4 12 3@ m g &
Bohsdrolz., 20T, 0.2 M NaCllZ T#&E
WL 72 ICEMEEAA SNz, 0.3 M
NaCl7* 5 1M NaCliZ T L 72 W4 12 IE Il
EEE A S N o7z, WRAROIMVEES O
MBEFZOBH/NY — V2RI TH - 72, P.
intermedia DYEARDNAD ¥ — 7 v A DFR EDS
SN INTWAZ E XD, P ointerme-
dia O &5 5 L7 L7 32 D SDS-PAGED X ¥ v
— N RONKWT 2 /B aftvwr—4
—R—= AL NKREATY—DHDY VINTEEL
DELTZWET H I L2l M.
diaDEMBFROBARBEROKE T 77 v a vk
ENT#%, SDS-PAGE%ZATo72. ZOfEHR4 DD
757 a BN THBIIHFIET 5 AT v —
7752 FiX62 kDa, 82kDa, 170 kDa® 3 2O
NV FTHo7z (Fig.4). #2°T, WEMHET
Ho7z2NY RONEKm7 I/ Batziro 7z
L2 %, 82kDam/ Ny FONKWGT I/ BRECY)
[¥RQSGEITH V), 62 kDa® /N> FONKEKG 7
3 JBECHIZRAYDNQRVETV CH - 72, 170

P. interme-

~

/1
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kDa?® /N > FIIPVDFEICEAT IC L BEEA 7 1
VT YT TETHNICE LD o7, Wi2EH%T
— 7= R=2 I FERY —HER{To
25, WINLREUT—~DH DY 80 BHIER
WL olz, DWT, P.intermedia & P. ni-
grescens O ER A B O ML F: 35 O ¥ ML PR 5F
THH A OYEB LB L 8% ATz,

BERAER D ¥ 8y B % 1 mg/mllZ 8L
L, ZOBREBSERD100 pli2 4 OME %
WL ZFOEE Y AT, % O Dithiothrei-

B
tol, 2-mercaptoethanol, L-cysteine D =LA % /Il 2.

$EHF M Prevotella intermedia 5 X ' Prevotella nigrescens HIEE #3523 A58

% Z LT &) EMIEE OB & N-ethylmaleimid
e, 5,5 -dithiobis (2-nitrobenzoic acid) DSHZED
HER ZmINT 5 2 L2 & DEMEEOFE L v
KBRS (Table3 ). ZDT & LD, &
1538 OSHEEDSE MG ISR G LTwahs 2 &
DRI N/, £7-, 100C, 100D X
D, WEEOET A SN, BEICHEELER
Moz, oI EXY, BMHROTR S5
HTH LD, WEAEOFHTHAFETHH DL
b7z, THEEBOBNHERPFLT 5 THE
MERET L0 Bbihr.

Table. 3. Effect of various compounds and heat treatment on hemolytic activity of partially purified fraction
from outer membrane fraction of P. intermedia ATCC 25611 and P. nigrescens ATCC 2561

Compouonds and heat treatment

Hemolytic activity (mean + SD %)

partially purified fraction of
P. intermedia P. nigrescens

None

DTT (50 mM)

2ME (50 mM)
L-Cysteine (50 mM)

NEM (1 mM)
DTNB (1 mM)

heat (100 °C, 10min)

ATCC 25611 ATCC 25261
160+ 1.5 15120
182+0.8 24.0+12
200+0.5 18.8+0.9
239+04 21.7+0.8
2.6 £0.1 32+£0.2
7.7+£03 73x0.1
67+£03 43401

One hundred pg/100 pl cach partially purified hemolysin was added 900 pl of PBS or 900 ui of each reagents in PBS,
and added 1,000 ! of 2 % rabbit red blood cell. After incubation for 60min at 37 °C, these were centrifuged at 5,000 g
for Smin. OD of supernatant was measured at 540 nm. Hemolytic activity was indicated as a percent of the positive
control (distilled water plus erythrocytes). All samples were assayed in triplicate.

i DTT, Dithi itol, 2ME; 2. NEM; N-

DTNB; dithiobis(2-nitrobenzoic acid)

Z =

P. intermedia & P. nigrescens \3 &35 3% %
BT HZEEALNTWAEYSY Z5 0%
MEFRIFERINTBL T, EYFHMIReE
HRIZBIFHHEIOVWTEBBICE TV R
WL Beem 5 IEE ML % O o8 B R S BERR T
H L P. intermedia 275 ) % DEEZF % E. coli T
RIS, P intermedia DENMBEZD BT &
L7z, 52k s e, 2oELHELEDOERTR
3ODWEIME Y Y, FNENOEBN S DA
-7 )—=F>r7 7L —A%0ORFl, ORF
2, ORF3& L 72. P. intermedia & P. nigrescens
(X 19954E 12 P. intermedia & ) T E N5 T
EIEFE 2 T & 72 RR I Z o MRISEERL L
Thy, BingEsraolz—izEbEmnt
I & BT TEZ . Shah 5|2 X ) DNA

-DNANA 7)) 5 A4 ¥ —3 3 »IZTP. intermedia
& P. nigrescens | Z T A LA REIZ R D,

F 72, B TIX16S t(DNAZH§ 5 ZHEND
TR 774 v —% A TPCREWIZ L Y FE
WU FEIC T o 72, 2 ORRIZP. intermedia & P.
nigrescens | AP FHIERDPFEM L T b 2 &
XY, MEMD?SBeem 5 OFHE L /AN
FOBETODNAY =7 Ty A% b EIE
ORFIZH 5774~ —%fEHL7:. DT,

INHDT T A~ =% TPCREY X 1) HA
B2 B MEER2ER L, TOMHRRERE T 5
ZEREFNM L7, L2L, P.intermedia & P. ni-
grescens D FEHERE B X UNERIR 0 BEAE D R 168K D
Jeft /ADNA % #5781 & L TPCR % 1T - 72 7SORF
1, ORF2, ORF3® 3 DA &z Dl 2
BOKRTHY, ZFOMIZORF2D A HH &
Hh, BB ENLTRNTHo72. F72,

—
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ORF1, ORF2, ORF37%%H & A7 Wbk IR
BANTOBEMRICZ RS %0 >72. Beem b
M EFEEE 2 KR TR S Y, €0H
R D8RR & G OBk 2 MG L 724G
F, ORF1ZSIMEFE R B #y b C o @ M i 14 12 B
5. L. ORF2, ORF3A%HERE M I S 12 R 5
TABMLTCHLERE L2, LML, AT
o 72 B TIZORFL & I i %€ K52 M C O i M
P& DOMEMEIZA ST, ORF2 & ORF3 & ER
ENBEIMKSE OBEES AN adh ol F
7oL WM % 78 & % o 72 B AR O ORF1,
ORF2, ORF3?DDNAY — 7 I AILP. interme-
dia 21Dy — 7 T ALFRE—FH LTz
N &3 IZORF]1, ORF3DME Sz vy, &
7213ORF1, ORF2, ORF3D 4 THMH & i
WIHRISRBE LG E R L7z, 2Ok
AT B EEF L EMEEOMIZIEFIE» AL
LT Lol 2O kL X DBeemHY D
HrBICHABRZ R OENERLERT LI L
A DPRAET AEBRTIIATRETH D Z LA
bhrolz, ZOMGBHREZPELLFERAE LT3
DO EHPMEESN. 1 L RIE I EROME
W2 &0 EZERHIRS R AR H D, Ei
FROMER S FROE N L D EL 256D
BENTWEY™, 2 D EIEEDS R VE. coli
WKBWTEE T RS TS LE coliDEHFEN
EMBERELTFPER LS GE60H D,
blzhrbBEMEFE L fero—=y 7Lk
BbohdZeElmEINTHAET™, 3 ik
BIETIZER THLH, TOE— 4 —FHBIcE
BrHL5E5. DLEOZ L X YBem SV DOP.
intermedia 2T\ 3R IR FF O TH A 1]
FEMAURIB S N7z, 2L ) Beem bW D iy
L7zismaEs & B2 5 RO M BERSFET
LuJREEREE I NS, F T, P. intermedia
& P. nigrescens O FEHERR X0 {515 % 5045
By n 2 b edladz, MR EFICE
FEEY, REROIER IR L2, o

-
—

(49)
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FERT I B\ T b AHEE 73 5 72 1 vesicle ] 7312
BMFBEBZRPTESLTCVLHEHRESINL T
AHB% P intermedia®B & UP. nigrescensid ¥ N
0747 %723, FEEPSARRTICHES L
To8kA G v ERBEBFETAZ LT E RV, 1l
BERMERD» SWEHEL 72NErO ey, A3V
AR LTHHT 5. BILERICL DRl
EROBIES N, NEFOE VRN UONEREL
THOEERTENT 7O 7 VRoANERF Y
VICER A L THIRE2FIH T & 2 WiIRRE LS
5. WMHERIIMEIHEGL VA ZLORE
FIIHMRICHE A LB M HER A RIMIRICVER L
PIBGICVEILE R ICAEZ B VA V%
BRI G T A2 ENTELMREIEE SN
L. G OEMAESE L L CShigella flexneri %
D contactiA M7 & M-I 5 i85 E DS S
NTWB% . ZAUTE ARG O 35 R A R L
HRICEAETAZEBULETH Y, P. intermedia
& P. nigrescens DM AR & HPOBINTD %
A, S. flexneri®: @ contacti& M7 FH & TN T
WAEMBHEIRPTEETVLE I EPLETDH
D, S. flexeneri D EAEH OFHEE L AENH 5
xS, O L XD, P ointermedia k P. ni-
grescens DIEIMHERIIVMVER S TH 5 P H A
EETWARITHEATAZ L, $mME bl
THBRIMEWEEZRT L LD, S flexeneriZ D
contactiZMFHH & TR L 2RO BMBELETH
P. intermedia & P. nigrescens O} 1] 73
A BN LY BIETRE LT Y — T 2 MIZED
EAb L, EmERE BB RE Lz EIEtE
ERLIZENEND T T 7 Y a ¥ % SDS-PAGE
I 2F 72 & Z A62kDa, 82kDa, 170kDa® 3 2D
Ay —Tp & 2Ny ROES LT A hE
AR E NIz, TRE3NY D) B2V
FONK®R7 I /By — 7 2V AE7—4% —~
— A LT AT Y =D HLWE MBS
T, F7/Beem LY OHE LA-BEIMAEE L bR
FOY— 3o BORRLENERR

~

I

72,
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SHEZTCANZ TR PEO BN & SHA E#I12 T
HHEOFELWK TS ALN2ZE L) FF— b
HHMOENGERERTH L LRI NI, F4—
IWEERI O M S & L TldStreptococcus pyo-
genes DFELET HANL T MY T V0, Strepto-
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