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9. FAOKBFERIS
SRBC
90 kp EXfE SRBC DA
Hemolysin B {E SRBC D HE
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VAT 7 AV HREEZRSEZMREN TH 2, TORNEBEEMCEIERE
ME 300 nmn QDR FT. YVAIA TS AV ECHETEZBEDOFT TEBNOME
MTHD, LEM-T, MERAICHEDS> S NV OXREZLLEREEMNSD. BEF
ODEIED 2L, 500 HIET. RKBEOEGCFORDOKN 1/6 TH D, ZDEH. A4
79 ATEERBERIELL, REfoFWEH TRZVWEHBETE RN, 4R
CH->TiEk. BEENOKEEMNELS, EXHRCEE (MEEZNd52i2<)
fELT, BEEARLEBREZEAZER LRSS, REOHLEZHE T L 5,

EEDNSBRHEINZIA I ST XX 10 # (species) TH ., ik A 375

Z Y (Mycoplasma pneumoniae) AR EMEERRLOBEERTSH 2, EHEFHEEESL

CEMINAERDE 20 % AN Mycoplasma hominis . Mycoplasma genitalium %

Wik Ureaplasma urealyticum BREBFETHH. CNO5DYA 3275 XTI RIEIE.

BE. HE, EBEEREARERELOFENEECODVWTHEEZINLTW 3, 52,

AIDS BEEY A a5 X< & UT. Mycoplasma fermentans & Mycoplasma

penetrans NBEEZLOMEHFEOHELZED TW %,

Mycoplasma salivarium (MS) FSOMBEEMEY RO —BTHbH. ELBEHAE

HIELHEABTH D, WS OMABEBNILSORERZSUTIC US TN TLHHERE EIL.
HEEEBREF CEIEBEZLHEANTHEEBEILELS., £hhth. 87 X 32 % R S5V

64.1 2 14.6 % LHETIN TNV D, NS F. ERFOBRAOEMNSETBREEZTNLZ W
M, BEZIhEELTE, BOTENTH D, BERFOLEHMBEEEREHAEMEHEL T
Mind 2%, AR BHEAHBHR SHERABEBRLZOUVIIERZEOHIOBETIE. £
MEENERICEIONLTED, EALI->TEREBEOEICE SR> T, M8 ZXT

s

LMHFHAEMOEHNRD 51 D,




MS OEHERNEEDS> b, HEBEEEHCERHITZEEDR S, EOo0POHRET
LB TH %, BOMENSH D, TXNF—FELTI7Z7NVNFE2FBELT, KE
D7 VEZTEEXT S, HRREBERSTHIBEBEE Y29 VYT EE. E
#ME, REETEMRrOABEREEEZR T, V2 EBESEEM (phospholipa-
se C BLU Az) BdH 3, BEY IYRME (SRBC) IIfFEE LT, #EZzEEBTEN.
ft L., SRBC 2% #§ 2%, b NOBMEBEMELRSIUTVIIEA ZHEBEEARIINET %5,

LLEOFRFEMNS, MS UHEBERBREDOEBRREELLBVWTRASHPORENZE
ZRELTVWS2HDEHEHEH TN %,

RA2T7 S IVHMBREEIERLAZDENINMMELLDT N ENISHASNT VWD, U
YXMmMERMEBEHcEBESE, &0 (15,000 x g, 15 ) THEL, ROCKHE
L7z NS #Milamreg (MEY U RVEEDH 10 % YT Z) o X (g6 M
mEXIh?, oA a7 AMREZIYXCERETZE, 79 F 1g6 XT3
Igh 7S ZOECHEMNEESIN S, LEMN-> T, M fiEE VY TmMEEHR (86
LRETHILDEELIOND, TOREEAO—DL LT, M5 #il&E 186 Fc &AL
COREOTMEENRBIN TS, Tbb, #EJo7 U y2a&k0, PPLO
V=5 L 75 %7¥ay (PPLO serum fraction . T4 7 3%) RMBHTINEL
7= MS HiFEMAEY Y (hemolysin . % H#f; 7Y ¥ % SRBC THEBHNICEREL T
Bohiz, SRBC N T AHME) THRIELRE SRBC 2R EET %,

g6 TREMEHGEL LT, Fab ATHEKZH S A, Fc MUTHEMRERBD Fc
b Iy BEET i, TP LT OREZREL T WS, H
ik 186 © Fe R LEETH LI E-T, g oA TV EE2RDE, BYR

FEREE LTOEEEZEE2ERIUEZET TR T, 18t THRET DI I LIZELD



THLAABMBEILIABENSGTFN, BENABEETELLTIVLZONBLAR
We COEMZBELT. MS FOBEEEMREDELSTILOBEBREFRRECLBLVIEE
BBEEREELTVWRHBDEE XL S50 5,
ERNBRIAITITATD 186 Fe REBHIEHEITIREIEETH %,
KFEOEHHIE, S Lk (g6 Fc ML OBEERLELODVWTHAN, BEE
MbaMs MEEEY VN VEEZHELT. BES U NVEOHEREHLGNICT 2T

Erenas g

D s el o s g i i 5 AN W5




Mo UTIZAE

1. AEHE

FIWAYTZ A X775 —+1 (AP) B&#EA /707 V 6 (1g6) Fc Wiy (AP-
Fer Bk, TELURT R DY EF BV, S b TR Y AT T
W BRE ARG E Y= (Per) Himbk b Fgk Fo Wir (Per-fe)l {nw 72
v kith e, AP BEEREFEENYIREDN 86 (774 Z2F4—- 70387357
4 —THEZILE B g6 0 v HIEBRESNLZYX [g6), N-7EFNV-D-7 3
B2 (N-eacethyl-D-glucoganine) BTl T odd & BV RS, R
MOy FENY Y K {conganavalin A-gold . Con A) & E.Y, &£ 6, A F
¥~V EFMAY 2R T 7 ¥ —CEOERF Y b {Per-substrate kit [Per T X
S5 ICEERIGHW. enzyme-linked immunosorbent assay (ELISA) FH] & AP-
substrate kit [4 A 7nF4 Y7 Al BLUEFEESRET v & (gold
enhancement kit) I NA A-F v k&5, FoF —+¥ (Pronase E) Z A )7 fh
By AF=a-D-F2 ¥ ) F (nethyl-a -D=pannepyrancside), AF o~
D-ZWwat< ) ¥R (methyl-a -D-glucopyranoside). ¥ J — X (D-mannose),
Fhad= A {D-glucose) ERLHBEI b, BRLTHFTT b~ (U=galactose) &
BEfFEFL,G., EhEh,. BALUZ,

ZOMORABEIFERFLEEIEAAFRZA W,
2. HEE &

MS ATCC 23064 . Esherichia coli K12 . Staphylococcus aureus 209P .

Streptococcus pyogenes €201 . Streptococcus mutans B13 . OMZ175 72 &6 U (Z

JC2 ZH W,

3. BEZROUVICHAKME O K E




ATCC 23064 #%. 1 % (vol/vol) PPLO serum fraction ., 1 % (wt/vol) Z I
—vEmMBE. 0.002 % (wt/vol) 7x /=)L v K, 0.056 % (wt/vol) EEEEY VU 7 L
BEUR=yY¥ 6 (1,000 U/nl) Z&H ML E PPLO o X (PPLO broth ., F 4 7
g4 ; pH 6.8) TEHEULUE, pH M T4 CELEEE®Z. 15,000 x g T 30 4 H
ELOLT, MS #ifa % A L, 0.25 M NaCl T 3 mE&EHE Lz, MS Mifs%x. 0.25 M
NaCl €4 10 oM bV ZEBES® (Tris-HCL . pH 7.4)(TBS) 7= 6 %
(wt/vol) Mm@ 77 3> (BSA) &F TBS (BSA-TBS) i 1 ml b oMEasy ~
NUBEN | 1g LRB3LDICBEIEE, WSHREOY N7 EEZ Lowry & THl
5 LEs

K12 Z2 5 UFic 209P 28 @7 4 3> (KiF)T., €201 . BL3 . OMILTH BT
JC2 Z2HLTA43Yy (ZwvZA) TEEHEL, ISHRELtEAREIEAZNEL 2, ERK
EHEELEOBIC. NS B2 EHEO&E (660 nm) & —EHd 5 K5I, BSA-TBS
At el
4, HFAKEREO (g6 Fc ABEEHOHE

1 ol OHEXRMAIEEE®R (BSA-TBS) (2. AP-Fc 5 ul (Fc B K. 3umeg) & %0
it Per-Fc 5 ul (Fc B, 8 weg) #MMA T, # (100 oM) HD2WEREA A ¥
(1. 10 $2WiE 100 M) OFETHZSVTICFEEET (> ba—Jv) T, 20°C T
| BEERS R, Rk, AEMAEZ 0.25 ¥ NaCll nl T 3 HELHEEFE L 2
Db, % 1ol 0 AP HEEKR/E® (1 nM MgClz /0 0.05 M carbonate
buffer . pH 9.8) &% 2 Wik Per-substrate kit O BERIGW ICEE S 2,

RERICMAEERZOVILEBEBAA VY EEZSTICHICEKEL L,

AP-Fc S EM: AP EBERGHICERESEEMRREZY 70 EIA Y4 705 A




R —yYayvy7Lr—h (EEH, 7Jo—%) ® 5 207z (well) . TR EN,
100 wl ¥>98 L. AP 28 [2mng © p-=—ba 7z )Y 8 (p-nitrophenyl
phosphate . pNPP) %1 nl o AP HEREWICEH] 100 vl Z2iMx T, 37°C T
RmEtiz,. ¥v42707Ub—=F-U=¥F— (N4 Z-Tv FL) ZHWVT, 405 nn
OWmMELZEE L, 1g6 Fc A BEEE L LU R,

Per-Fc HEEEM: Per RERRDBICEEFZEEMiRE~Y1 70514 ML -2 a Yy
L —bhD 5 D0 well o, #FhFN. 90 ul 9§ >249%EL. Per-substrate kit
OHB 10 wlZMx T, 37°C TRk, 415 nmn OBAXEZHEL. 186 Fc
BrARBEEEL Uk,

2B, AP-Fc o AP &M (0D/min/ueg) & pH 4.0 & 7.0 T, EhEh., 1.60
r 6.87, #L T Per-Fc @ Per #EMIX pH 4.0 & 7.0 T, £hEh, 22.27T &
15.05 THole =2 T. pH 4.0 T® AP-Fc ZHUVIC Per-Fc HEWHEHRERK., T
Fh., HEME x 4.29 (6.87/1.60) #oic @EME x 0.68 (15.06/22.27) & U 7z,
5. MS HIBaERBY VSV EN lgt Fc iR OBHE@EEZE > TWDH I L ZAHT S

= D ER

1) MS #ifa% TBS w@EESH. MS HIEBOY U NRNTV7EELIZXNLULTIEFED DV
s B ur—YEMA, 37°C T | KB I . 0.25 4 NaCl T+ L&
LDEELEOS, NS g% BSA-TBS (E®EESH, 186 Fc HEHEHZAEL

2) ToF-FORERzsTICEKRLE K oy XV7EZ 0% ODFIVTRT
SNWHEFRNYTL-RYUTZZYNT IR IVEKRUKE (SDS-PAGE) TIWkE L., R
B LB

3) MS HiRa & TBS [cfExH. MY UONRNVED 5 EROTuF—-YEMA.

37°C T | B RmE R, I hao— e UT, Tor—VPERMHAREEREZ.




4°C . 20°CH B NIk 37°C T | B ME L, MREE®EZ 6,000 x g T 30 &
MELL, (iEZ 0.25 M @ NaCl T 3 @HE@BELEOBIC. 0.5 % (wt/vol) @
SDS ML T, 260 nmTHEABEZHEL. BhThwhrwiliBoEBEEE Lz, =
. E#EZ 10 % (wt/vol) o b U 7 oD uBEBUETRY N7 LEDBIC
260 nm TIRNXEZBEL., BEhiEOKBE: Uz, BEBECHNITZ2EN LA
BMOBBEOEHE TROBRALBY2HMEHEEOEE Z2FML £
6. MS M@ g6 Fc Wi & &E K
1) MEEOFH

MS #Efa = BB Kk (DW) cE#EcH, BEFH(E—-PFZZATFT L. DTV Y
J2f)THBELEDBIZ, 100,000 x g T | KREEOULZ, tEEZ DW & 10 nM
DY BNy 77— (phosphate buffer . pH 7.2; PB) TR EIZ 10 EEEE L.
PB cE®BEI Y. MlEEER LU 2,
2) lgb Fc WiF#EE&GEHED pl KEN

(7. )] ci@iRZ2&Dc, NS REEESZ MY by X-100 TLHEL, 20
100,000 x g L& (# v )s7EEicUL T, 0.58 ng/nl) 2/ ke £TOLEE 200 ul
. FEFEBO 7Y b oYY YBEEW (Britton—Rolbinson buffer . pH 2.0-
11.0) Z2Mx CEMU, 37°C T | BEKEBELEZ, CORBEICTENDIESY 1
PEF. —hpEha—~2AB (B4Fd -39 Fg) EApyr7ZEy b 9 b
(Slot-blot kit . N4 A-T v R#t) ZAWTRESHZ, COZbota—2X
fE% 0.15 M NaCl 25Uz 6 % (wt/vol) BSA &% PB (BSA-PBS . pH 7.2) L&
BL, 37°C T 2 BM. 7oy 70BLEDOSIC, BSA-PBS THRU £ AP-Fc

(Fc BrH. 6 weg/ml BSA-PBS) & 37°CT 3 BHEERhmEtER, Yy UUNVELELES



AP-Fc % AP-substrate kit TR&G&XHT. F ¥ A —%— (Dual-Wave Length
TLC Scanner CS-930 . B#E%t) T 400 nm TORFEAEZHEL. HHZFML
e

3) By )X7E®D lgb Fc WfiFHEEE N MS HREEESZOY > N7 EZ
10 % O~ )T SDS-PAGE TwE L. S#EULEZY )N E%Z PVDF & (Immobilon
PVDF Transfer Membrane , I URT7 %) ICE&EFE LUk, PVDF EZ BSA-PBS L&E
L. E87 | BEULELEDBIZ, BSA-PBS THI L = AP-Fc (Fc B, 30 wug
/ml BSA-PBS) ¢ ZEHT 1.5 IR St /R, PVDF EZ 0.05 % (vol/vol)Y A —
v 20 (Tween-20) & & PBS T, 15 A/, 2 @HELEDOBIL. FUONTVEELEEGE
L /7= AP-Fc % AP-substrate kit ZHWTREAEZ H Iz,

CNETOERT. NS HREEBEOSFE 90 kla 0% )X 7E (90 kp) A 1g6
Fe WA CHBETAETEY U NVETH DI EMHEoMIIETE (Fig. 3 25T
Fig. 5 @ lane A ¥ B) ®T. WiZ 90 kp OFHEZHH 1z,

7. 90 kp O F®
1) HEMHORAE
MEEESEE 1% (vol/vol) MU MY X-100 &F 10 oM BFEEF MU U LEF
# (sodium acetate buffer . pH 6.0)(SB-Triton) (T, 37°C T 1 BHIE
w - ME LR, EE®HAE 100,000 x g T I KEELOL., EEEZSELUL, 90 kp
B EBcsshTtWac %z (6. 3]] TBRAREA LI TRBY T 42T TRAL B

2) BAA Y RBATZLIOAI DN ZT 4 —

M-+ 77 o — X FF (CM-Sepharose FF ., 77T 7%) 5L (3.0 x
12.0 cn) Z/E® U, SB-Triton TEEIELLE, MY MXK-100 THHEELEET %

"mMulkob, S LEMED 2-3 FZE8 @ SB-Triton 2 30 ml/h THRULUT. RKZFH




BoZ2BELRE, RIZ. NaClOoEEEREIE (0-1.0 ) THREESZBHLZ L. TH
Lifes
By EAH T T KRR R T A
DEAE-t 7 7 = )b (DEAE-Sephacel . 77 Wy 7#) 74 (1.1 x 9.7 cn)
ZHEE L. PU MY 100 & 1 % (volfvol) &2 &3 EMAE 10 al b U X
R AW (Tris-HCl1 . pH 8.0; TB)(TB-Triton) CE¥#IL L %z, CM-Sepharose FF
rsav NI T74—THEBNRE 0k ZETCEHSZ. HO5NPULOH. TB-Triton TE
fr U TH =, DEAE-Sephacel WS LICHEMUL., #ITLEHED 2-3 HFED TB-
Triton 2 30 nl/h THUT, RJZFESLEZHREL 2. WL, Nall OERBE LR
(0-1.0 M) THRFESZHBEHL., FHEH LU .
4] ZRR PIg - R T
PBE 94 (77 v 7#) oo L (1.2 x 24.8 cn) ZHEEL, 1 % (vol/
vol) @ Y kY X-100 Z2& T, 25 oM @ A S ¥V - )VEBHREE® (Inidazole-
HCl . pH T 4)TEHEHALE, COHNT LI, 10 nl OBLEBZRLED DS I,
DEAE-Sephacel YoV v Y S 74 —THEN, HTLZ2FHEAALVEREBTENL
7= 90 kp Z2OCE S ZHMU. 225 nl @?@Hﬂ‘?@??@ﬁ/ﬂbﬁ:o
2B, DW T 12.5 % (vol/vol) cHHRUAEZARYBEBEH MW 74 (Polybuffer 74 . 7
FITYFTR)ICRY MYy X-100 2 0.5 % (vol/vol)e @2 &SI A. pH 4.0 (
AEL., BHEEUE.
3] A A RBEA TR IR T4 =
rsaxh7r—hyv vy TcHEehEEHESZ B TEML, 3) THWE

DEAE-Sephacel B LCHEMULU. AT L5800 3 880 T8 % 30 nl/h THLU

i




T, XBEEBSERELE, RIC, NaCl OBEHERELIE (0-2.0 M) TREET Z
B H U,
8. &% 90 kp o IgG Fc M K. MEAEEYW (g6 B TiZ Con A DS EEN

| I e & B R R

reg. 3) By )N7E® g6 Fc A &EEEME) OETRHRHLEAET. B
L7 90 kp % SDS-PAGE T E Xt. PVDF RICEE L T, AP-Fc 5V ICVP ¥
Igh (B~ Igy IR ULTHEN) ot BEEE2ZTFML 2,

Con A LODFEESEMIE. 90 kp 285 L = PVDF JR%Z BSA-PBS T 5 BIZAMULZ
Con AlCBE L, EE T | IR EEZ0HIZ, gold enhancement kit Z A W,
90 kp L#EE U= Con A 2R T, EeEMLEZTMLU &,

2) ELISA

HAM Tk, Bussolo O FERH > Tk ULALAEMNS, HS HIREESY VN
7B @Igt Fc WFFEE@EHE X, pl 10.0 TEELELAKET (Table 5), a3 —-F 4 >
TEEEW (0.1 M carbonate buffer . pH 9.6; coating buffer) TAHAA FHICH
80 % KE UL/~ COBEHEE PET.0 THEHBEELTWEDOT, 90 kp 25T I T
FA4 Y A (BB ICHWE) 2 PBS BHEE LT, YA 70 %4 b —Yar”
L — h®D well 6:1’9‘%%@%%#%&?5&55:&‘%?&‘[/7?:0

T4 7% 4 b —Yary S L —bowell®E 200 ul ® coating buffer T,
37°C T 30 4R, 37°C T 2 M. HHWIE 37°C T 4 B, EETET 5 8 K
MILELEZOS, 300 wl @ DW T 3 EFEE (5 min/wash) UZo 90 kp & % W&
THSELY kel (PR LT 20 epind PBR) 200wl o I ¥ bOo—gp
Y LT PBS 200 !l 2. #hFh. well v, 37°C T 4 BRI HHAVWEERT

X512 8 BEHBEB LU=, well Z2&&E ULEDBIC,. 200 vl o BSA-PBS T, 37°C

o




T 2B Toyvx 0B UK, well ([ BSA-PBS THIR U 7= AP-Fc 200 ul
(Fc MiK. 6 ug)Zh, 37°C ¢ 4 RSBz, AP-Fc 28 T. 0.05 %
Tween 20 E A HAAE K300 !l T 3 EHEHELUEZ well [T, AP EEHEBE®W
200 «1 (pNPP . I mg) ZMM X T, 37°C TR tH., BFHIC 405 nm OAE %
MELT, 126 Fc iIFBEEERE L LU L,
3. RMKRFELERIS
1} "SRBE
by UHEEL (£8) 2 1,330 x ¢ T 5 oEELL, MBS E. FENEE
KT 3 EHEEL. UTOERICHWL 2
2) 90 kp B&fE SRBC 0 #AH
Taylor-Robinson O A¥ETH¥ = VEEWE L= SRBC 2 2 % (vol/vel) & &3
EHIz PRS o HE, COBER 1 nl £ EFED 90 kp 3% (¥ NV E
LT, 4 peg/nl) ZEML, 37°C T 1 KHEEE - LBLE BEHZ
1,330 x g © 10 =0 L CEDHE SRBC 2. 2 nl @ PBS CEEEZH T,
90 kp E&fF SRBC @M (1 %) & LTz,
3) Hemolysin B&fF SRBC D #HE
PBS T 300 . 400 2L T 500 FICH/W UL/ hemolysin 1 nl &, FFEEOD
2 % SRBC WML ZHEMU, 37 °C T 30 SHEE - LWELE, TOMRIERE
1,330 x g T 10 #EL L., BESE T, SENREAKT J BHFLED S (.
2 ml ¢ PBS [cEE#FE Xt T, hemolysin B&fE SRBC (1 %) ZFHE L 7z,
4)  FRIMER & £ R o

{1 % (vol/vol) @ 90 kp B {E SRBC # MW 50 !l & 1 % (vol/vel) @

=



hemolysin BAEFZIFRKRAF SRBC ZFHEREZEFEEML, 37°C T 2 BRHERKS

T, 90 ko OMRELFHEE B AL,




fa
1. MS #HifEoob b Ig6 Fc Wi ESEK
MS #HBEIE b b IgG Fc BF K (AP-Fc 72 & UMiZ Per-Fc) &L (Table 1),
pH OELWRBRTRWEMEZRUE (Table 1), O EZDICHANEZHE T

Sta. aureus 209P OoAMBWEMHZ R UE, UM ULAEMNS, MS i EZx b, 209P

it pH 4.0 &N ® 70T hicENERZRLE (Table 2. 3)e LEMN- T,
MS WL T uT A v A LIZERDIEAT 1g6 Fce U LBEETHDOLEF X SN
2o MS $iHED Fc WiHKEEEMKE Mne BE U Cu2r TE&-> THEEICHEBIRLE
(Fig. 1) ., ¥ ) —2RZ (D-mannose) TPHE=N/ (Table 4), 7T mr—-CiLHE
o T. MS fiflap Fec TR EEEHIEHEHZFICETUL (Fig. 2). #FEH 150 .
90 &£ 5 Iz 88 kDa 0% ' )XZ7 & (150 kp . 90 kp = 51Uz 88 kp) M{EEXH 5
WiE@Ed Ui (Fig, 3, ULEMST, Che60y N 78I S lE@ERBICH D,
Igh Fc A e OBEICEAS LT WA NI NI,

2B, COEBRRBATIE. 90 % Lo M5 MilEEBEL TR Y (Fig. 4) 2 & ME
= Lo
2. MS MY XV7EOELL 1g6 Fc A EEEN

MS HIFBEOBE Y U N V7ED DB, 90 kp A Fc iR ERFHEMICHESE (Fig. 5 .
lane C) U7/, 90 kp i MS Il CE~Y A F—2¥ )N 7 & (Fig. 5, lane A
and B) THBAIcbhhbod. MS #Hildo [g6 Fc i EEEHEZEBSIEESY U N
JBEBTHDIILDBEHMER D,
3. MS HWiHEE obE b Ig6 Fc WA B &EMED vl BEH

MS #iBafE o g6 Fc W& & @EMHIE, ol 6.0-7.0 THET. pH 7.0 TERHHEW

EM A7 L (Table 5), pH 5.0 Z# 5 iz pH 10.0T, pH 7.0 OB OEHED

A5




87.5 % BH5 VI 81.2 % M, ThEFh,. FAIFRICEKE LE (Table 5)o
4. 90 kp oF® (Table 6)

MS MEFEREE R 2Z b Y b2 X-100 TREULZER, 90 kp ZETMRERY V)37
Bnamibanikz, ABEUEESY X7 E% CM-Sepharose FF (77 )b ¥ 7
G e Al B sl 2Ty Ui42-0.62 0 HaCl 7oy 90 kp STl a 2 @&
o Z O HE %2 DEAE-Sephacel (77 N> 7%) AT LA, 0.18-0.30 N
NaCl © 90 kp Z2E T EHOoZR/LE. COEBFO7ux NI4T THLBNIE,
90 kp 2T EH > (pH 5.5) Z. 1.6 M o b Y XEBEFH® (pi 8.0) TREBI
pH 2 7.0 BELEZDOB., KY MYy X-100 FEHEET T DEAE-Sephacel 15 AT
MmiFrze 0.2-1.2 M NaCl THONEEEESOY )N 7 EiL, SDS-PAGE TH F&
90 kDa o BE—D N R &b (Fig. 5, lane 6), E— ¥ Uy NN 7EE L THETS
AL iz
5. 90 kp @ MR

1) 1gG Fc BEEMH

(1) BEb2sTICHEYHEE g Ffc TFE&EEEK

A L)70vT427: 90 kp ik bIgh Fc iR &EH LE (Fig. 5
lane H), ELISA: PBS WEBEB L EY 18 7H (30 kp BT Tusrd » 4)
(ks coatinghuifer THE U DHUME LR P70 F4 b=SawT7Tl—=FD
well [CRZF U /= (Fig. 6), Coating buffer R TILyY YNV EBHIZL D well
OMEBEBMMENWEE, FUOXT7HED well ~OREMBEF LR L= (Fig. 8), £
T, MTOEERRTIEX. coating buffer © 37°C T 4 B, ZEETE5(C 8 KM

MLE U7 well (C 200 ul 0% NV EB®AEAN, 37°C T 4 B, T UTZER&




cEBHIr 8 BMENLETACLIZE- T, well WP IUNRNTEZNZETE 2,

90 kp e RV THEOEYHE 186 Fc FIFES L., FOoEMHE T 0T

£ ADEH ICBRBVWEREEMEZRI AN > 2 (Table T),

ZB, 90 kp ok b 1g6 Fc MiF&EEEMEE. B~ Igh & g THEZ N
Thbb., 90 kp ZRHEFEEE well 2. 10 ug OB b Igh B2 WL Igh (V7
< 4t ) BSA-PBSiAE® 200 wl T, 37°C T 2 RELELEZD B, BSA-PBS THRLU
7= AP-Fc 200 w1l (Fc WA, 6 wng) &, 37 °C T 4 KRR EIEELE Z A,

90 kp o Ight Fc WA &S EMHIE 1ed T 57.1 % Igh T 93.2 ¥ HEZ N2
(Table 8),

(2) 90 kp O EHENVTFHEL b 1g6 BEEH

90 kp WHESHEN Y X Iegt LHE&LE (Fig. 5. lane I),

90 kp BXfE SRBC (. hemolysin KRB fER 5 U ICEF SRBC ZEE L 2
(Table 9) M, HicEHE2BRSEEL = (Table 9), hemolysin B fE SRBC T X T
% 90 kp B fE SRBC OHEMEITOIL LR, BLWEENZED 5Nz,

2) Con A HE&wEK

90 kp (& Con A cxfLTHWHMMEZRLE (Fig. 5. lane J),




5 5

AFFETE. HS Ok b 1g6 Fc H&EMEZ AP THEALEE DN 186 Fc BTAZ
7 u— 7 (probe) & LTHNRIE,

MS #fgix e N Ig6 Fc iR e EE L. TOEERUETHREEREY NV HE
(88 kp . 90 kp Z 5 UIZ 150 kp) THBH I e MmBENE (Table 1-3 .

Fig. 2. 3)o TOREBEHEIE Mn2r & Cu®r TH®BXhHh (Fig. 1). ¥ /) — AT
FEE XN = (Table 4), ULAEM-> T, S HIBEBOL 7 F U RBWEMN 16 Fcli /K
HEEHEZzE-TWABDLER TN 2,

AL )70y T4 rTET. 90 kp B g6 Fe R L BETHEEY O NVET
HhBrZEeMNBEesMcENE (Fig. 5. lane O, BEEUZ 90 kp . MIEAKENV
¥ Igt &ES U/~ (Fig. 5 . lane 1), 90 kp B fE SRBC . hemolysin RR{E
SRBC 2 &L LU /= (Table 9)e CHLODFAER 90 kp MY X R oViEU T F 1g6 &
Fe MAZNUIHKEIDILEDEZNREHETH 5. & 512, 90 kp &b b 186
DHZST Igh & Fc BUZNAMULTHEET A M Igh R5TiC Igh A
90 kp b b Igt Fce TR EDEEZEEULE (Table 8) 2 kT, HEMER - Lo

90 kp xS E SN pH 5.5 T, #l Con AEEEMEAZRLUE (Fig. 5. lane J)o

IgG Fc Be@dtEodbd ¥y N 78E LTI, Sta. aureus CowanI B 7 o5 A4

Y ABMBLHSATWS, 7HFTA Y A X, BLAYXOBATPERKRD g6 Fc
e ESL. B It F s 2 1, I BETK 4 EiEed 5. b 180 2
HEMIT 2288, chliEE T T Y A-E T 70— 2 CL-4B o LD,

0.1 MV UBREEH®E (b 7.0) TEMNZEHSZTHICHREESEEZOBIZ, 0.1 K 7
J Yy y-EEBmEEE (b 3.0) THHIBRZHFENELAWSGNR S, LEMND T,

Sta. aureus 209P H& M pH 4.0 X h & pH 7.0 T Igh Fc WTA IR LT XD %W

/&




HHEERLUE (Table 2, 3) QW FEIILEZEDTH-EN, HS HEEFELE
I pH 7.0 &b b pH 4.0 THRULWERMMEEZRULE (Table 1-3), BE#FHYH HRK g6
Fe TR oM ZE®RTZE, TusA4 v ADMBVWVEREEEHZRULEOIALU
. M ik rn Lo xEREED N EM>k (Table Ty CHHEDODERBER
Mo NS MG Tos A vh I ERZBEEHAT (g6 Fc LHEETIVDEF R
B AL 1z

GE/ 07 ) e A T I ARLEOEFENKEGIODVWTE., THET 2 20

WHES T THENREITNALTWS, T4 DB, Mycoplasma hominis 6 #% 72

5 Wiz Mycoplasma arginini 1| O A F& 95 20U 105 kDa o F Y N7 E & T

. BEb, UYXHRSVICYF I[g6 L HEOBFBEIZTDWT Alexander o5 A3,

Gt

1=

Mycoplasma arginini& 1gG Fc B OEEICDWT Lenke 656, FNEFN., #H

TN BB, B drogininl B E2 U BERY, R BT RRG
MEINAYALA2T T AT, [gb Fec BUBBEOT Y ) — A L#EETHENDNT
W3, ULMULZAEMS, M. arginini @D Fc LE7 Y —OFEMHMIIODOVWTHEREH
EMiCEhTWWREVWL, FOLVETY —ZBRITAMEOBHERIITODATLER N,
MS HEFE X pH 4.0 THWV Ig6 Fc BEEEMEZRLEZOICH LT, KS #@KEEOD b
J Ry X-100 AR ESOERE pl 7.0 TEHHEL., pl 4.0 TIEIEIE 95 % O
GUEMNFAERICEDNE (Table 5) COFBUEBEREN O LZLEINTZOE. MS
WEO Ig6 Fc Lt 7% — ik A¥E 150 kp . 90 kp #6T'IC 88 kp OBEEHKTH D,
RY Ry X-100 MBI EI>TIOHEEGEDNBEBANEED THADILLEFEAONDIN, 5
B, SHBETAILNENHDLEDN D, 90 kp (. bYU b¥ X-100 AIBLEE

AEHEMBELTEREIALEMN, 70 b7 —R2 7T pi 5.5 OBEFICE



HEh, BB o ZBEELRNE, TOEHERDATULE o &,
EASE O B, RA RS b gy d b well 0¥ #35AE

EAREBESHZEDIC. YNNI EEBHMU S coating buffer (pH 9.6) T well %
MET 2, 90 kp EZEEHHEX g6 Fc WiF tn#HEEEEZ ELISA THEIET 3 (2
H1E->T. 90 kp @ Fc A EGEHEIEY pl HETEBO TARTETHDH I &N
Lo ks £2T, B BASORIC. 5P LY, webl & coating

buffer THMET BT EICL>T. PBS (pH 7.0) CEELESY VNV HEHZ well (2
et o sl bRl uEbik (Pig 8y COFEELS T, &0 bl
S TAREERY N VEOFEMHEEI ELISA ZIE T2 2 L NARE L &8 %,

MS WX ERBIC TNV RBRENRT7T I ) RTFY—EROVIEAILEF IR
S FH RS TN R EOR TR T
74O RFTY (C3a, Cha) OMEBEEEESEEE,. ElROBFRZ2HELT 2
ARy, SarlF Ry, BT AF A P BERRE S S, W Z2RED
Y UTPNWF oV ZIRXNF—FHELTWBAIA ITITATE. BRBRIIB N T,
HWHHTHETEITEOOSABWFPINFZY - INA Pa b —AEBT,. 7HE¥
EHMBEIEZIEICE-T, VYNKROBREZEEL, 2FAFHNCHYTNW S C
ENRELMCERARTWVNS, CHLODEREAFROBRELLULTEMEINE 186 Fc
EEEMHIE., WFhd, M MRBREFRECBVWIEERERNEARBEZEET 20 2§

J. BREOBENLMIIFESTH2bDEEDN D,

D,




=
MS it Kk Ig6 Fe MMMOBHELL 7 F U BEHETESET %, BE&ItB 5T 3% 0IE.

SFE 150, 90 2o IC 88 kla pMilEREY v X VET, BHEZESEES v

N EZ, 2F8 90 kla OMY YN ITETH %o
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Table 1. Effect of pH on IgG Fc fragment binding activity of

Fc fragment
conjugated with

kaline phosphatase
Peroxidase

*Values (OD/min/mg) are means of 3 determinations.

o e R e i i - it A e il TR L




Table 2. Per-Fc binding activity of M. salivarium and some

bacteria
Per-Fc binding activity™
at pH

Organisms™* 4.0 7.0
Sta. aureus 209P 0.169 1.348
E. coli K12 0.063 0.008
Str. mutans JC2 0.124 0.002
Str. pyogenes C201 0.091 0.002
M. salivarium ATCC 23064 0.529 0.005

*Values (OD/min) are means of 3 determinations.
**The optical density at 660 nm of bacterial cell suspensions
used in this experiment was adjusted to that of M. salivarium

cell suspension (1 mg of protein/ml).



Table 3. AP-Fc binding activity of M. salivarium and some

bacteria
AP-Fc binding activity™*
at pH

Organisms™* 4.0 e

Sta. aureus 209P 0.013 0.541
E. coli K12 0.048 0.005
Str. mutans JC2 0.013 0.001
Str. mutans OMZ175 0.009 0.001
Str. mutans B13 0.008 0.001
Str. pyogenes C201 0.009 0.001
M. salivarium ATCC 23064 0.534 0.010

*Values (OD/min) are means of 3 determinations.

**The optical density at 660 nm of bacterial cell suspensions
used in this experiment was adjusted to that of M. salivarium
cell suspension (1 mg of protein/ml).




Table 4. The effect of carbohydrates on the Fc fragment
binding activity of M. salivarium cells

Relative activity (%)

——— e o

SD

Control _ 100 32

D-Galactose /¢ 32 NS
Methyl-a-D-mannopyranoside 4 ‘ 16 NS
D-Mannose | 14 <0.05
Methyl-a-D-glucopyranoside 24 NS
D-Glucose 7 2 17 NS
N-Acetyl-D-glucosamine ' 20 NS

*Analysed by Student's t test. NS: Not significant.




Table 5. pH stability of AP-Fc binding activity of membrane
proteins

pH OD/mg* Relative activity (%)

4.0 : 4.2
5.0 0. 12,5
5.25 0.8 26,2
315 i 305
5.75 & 43.9
6.0 ! 96.9
7.0 . 100.0
8.0 g
9.0 65.6
10.0 18.

*Values (OD/mg) are means of 3 determinations.




Table 6. Purification of 90 kp from M. salivarium cells

A GHnE BE.c ISBEciTe o
protein  activity (%)
(mg)  (OD/min/mg)

Cell membrane 133.0 0.32

Triton X-100 66.0 NT
treatment

CM-Sepharose FF 10.3 2.09 50.6

DEAE-Sephacel 6.2 2.86 41.5

Chromatofocusing i —-* *

DEAE-Sephacel T 375 20.3

*Data were not obtained, because Polybuffer 74 interfered
with the protein assay. NT: Not tested.




Table 7. 1gG Fc fragment binding activity of 90 kp and protein A

Wells Binding*of Fc fragments of IgG from

eciors 1 7= TN ey i o Yt o i e e e
with Human Swine Mouse Rabbit Cattle Rat Goat Sheep
Protein A >2.000 >2.000 0.740 0.299 0.088 0.107 0.130 0.107
90 kp 0.303 0,129 0239 €244 0.199 05327 0.139 0,294

*Expressed as differences between A g5 of wells coated with protein and
Agqs of wells not coated with. Values are means of 3 determinations.



Table 8. Effects of human IgG and IgM on the attachment of
human IgG Fc fragment to 90 kp

Attachment of IgG Fc fragment

—— ——— - - —

Bmdmg acttwty* Relative activity (%)

0. 322 100.0
0. 178 42.9
6 8

*Expressed as dﬁferences between A 405 Of wells coated with
90 kp and A405 of wells not coated with. Values are means of




Table 9. Hemagglutination

Sensitized with
- hemolysin
1:500 1:400 1:300

Tannic acid
+90kp
Tannic acid
None

e




=
*

OD/min/mg

.

MnCl, CaCl, MgCl,  CuCly

SRR

Fig. 1. The effect of metal ions on the human IgG Fc fragment binding
activity of Mycoplasma salivarium cells. The cells were examined for the
Fc fragment binding activity in the absence (Jl) or presence of 1 ([]),

#) and 100 mM (E4) of metal ions. Each value, expressed as absorbance
change at 405 nm per one minute per one mg of cell protein, represents the
mean and standard deviation of five determinations. Analysed by Student’s
t test and significantly different from control (p<0.001, n=5).
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0.0 - ==

Control 1:1 15

| sommp—— ——— - ' —
Fig. 2. The effect of pronase on the Fc fragment binding activity of
Mycoplasma salivarium cells. One part of the cell suspension (2 mg of cell
protein/ml) wastreated at 37°C for one hour without (cont) or with one
part of pronase solution at a concentration of 2 (! : 1) or 10 mg/ml (1 :
5). The cells treated withpronase were examined for the Fc fragment
binding activity by the method described in the text. Each value,
expressed as absorbance change at 405 nmper one minute per one mg of cell
protein, represents the mean and standard deviation of five
determinations. Analysed by Student’s t test and significantly different
from control (p<0.001, n=5).




45.0 kDa

Fig. 3. SDS-PAGE of proteins of Mycoplasma salivarium cells treated with
pronase. One part of the cell suspension(2 mg of cell protein/ml) was
treated at 37°C for 1 h without (lane A) or with one part of pronase
solution at a concentration of 2 (lane B) or 10 mg/ml (lane C). SDS-PAGE
was performed in 10 % gels and stained by use of Silver stain kit (Bio-
Rad) .
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4. The lytic effect of pronase on Mycoplasma salivarium cells. One
of the cell suspension (2 mg of protein/ml) was incubated with one
of pronase solution (10 mg/ml) (MM at 37°C for 1 h. As controls, the
suspension diluted 1 : 1 with BSA-TBS was incubated for 1 hon ice
at 20°C O or at 37 °C @) .The % lysis of the cells was determined

as described in the text.
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Fig. 5. Purification of 90 kp from MS cells and its characterization.
membrane proteins (4 g of protein/lane) were separated by SDS-PAGE and
transferred tolmmobilon PVDF membrane (Millipore). Thegels were stained by
use of Silver stain kit (Bio-Rad)(lane A) and scanned at 530 nm in a Dual-
Wave Length TLC Scanner (CS-930 (Shimadzu) (lane B). The PVDF membrane was
reacted with AP-conjugated Fc fragment of human IgG (lane C). SDS-PAGE
patterns of 90 kp-containing fractions obtained by chromatography on
CM-Sepharose FF (lane D) and DEAE-Sephacel (lane E), chromatofocusing on
PBE 94 (lane F), and chromatography on DEAE Sephacel in the absence of
Triton X-100 (lane G). 90 kp was electrophoresedon SDS-PAGE gels,
transferred to PVDF membrane, and reacted with AP-conjugated Fc fragment
of human IgG (lane H), AP-conjugated goat anti-human IgG (lane I) or Con A
(lane J).



3.0

2.0
Incubation time (h)

0.51.0

1210 7% v/

Fig 6. Determination of reactivity of 90 kp with Fc fragment of human IgG
by ELISA. Wells of microtitration plates were pretreated with 200 w1 of
0.1 M carbonate-bicarbonate buffer (pH 9.6) at 37 ¢C for 0.5 h (0.5 h-
well), 2 h (2h-well) or 4 h and then at room temperature for 8 h (12 h-
well), and then washed with 300 x« 1 DW three times (5 min/wash). The wells
incubated with 200 «1 of a solution of 90 kp (20 g of protein/ml of
PBS) or PBS at 37°C for 4 h or/and then at room temperature for 8 h (12-
12 h well). The wells coated with protein (P-wells) or not (N-wells) were
incubated with 200 w1 of AP-conjugated Fc fragment of human IgG diluted
with BSA-PBS at 37°C for 4 h. After washed, the wells were incubated with
200 1 of AP substrate solution at37°C for three hours. The Asos was read
in a Microplate Reader (Bio-Rad). IgG Fcfragment binding activity was
expressed as differences between (mean Ases of 4 P-wells incubated with AP
~-conjugate - mean Ases of 4 N-wells incubated with AP conjugate) and (mean
Asge of 4 P-wells incubated with PBS-BSA - mean Asegsof 4 N-wells incubated
with PBS-BSA). @.O.0O, andl, Asaz of 0.5 h-wells, 2 h-wells, 12 h-
wells, and 12-12 h wellscoated with 90 kp, respectively.
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