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Abstract

The present study investigated the relationship between the components in parotid saliva that
promote the adherence of Streptococcus mutans to hydroxyapatite (HA) and bind with Antigen
B.

Parotid saliva was fractionated into three fractions with an ultrafiltration apparatus using
three kinds of ultrafilter paper with pore sizes of 50,000, 10,000, and 1,000, designated 50K UP,
10K UP and 1K UP fractions, respectively. Protein patterns on SDS-PAGE indicated that the
50K UP fraction contained species with molecular weights (Mw) above 50,000, the 10K UP
fraction was mainly from Mw 25,000 to Mw 10,000, and the 1K UP fraction contained mainly
proteins below Mw 20,000. S. mutans Ingbritt adhered to hydroxyapatite coated with these
three fractions. The 1K UP, the lowest molecular weight, was applied to a Sephadex G-75
column and eluted with H,O. Two protein bands of Mw 14,400 and 16,500 were observed in the
fractions to which S. mutans ingbritt adhered when coating HA, but not in the fractions to

which S. mutans did not adhere. Although Antigen B bound to many parotid saliva compo-
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nents on immunoblot, it did not bind to these two components.

The observations on immunoblot did not show whether these two components are related to

the binding of Antigen B only when the components change to suitable conformations. It is

suggested that nonspecific binding property of Antigen B may contain a heavy hydrophobic

region anchor which is usually buried in the cell wall of S. mutans.
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IR TWARY, 2T, B FIREER % R
AL DAEL, BETICTI— LA
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P-sali P-sall P-sali control
+ +
trypsin trypsin

(1ug) (10pug)
+

heated
P-sali

P-sali
+
trypsin
(1pg)
+ +
heat PMS heat

Adherence of S. mutans Ingbritt cells to
parotid saliva-, heated parotid saliva-,
and trypsin-treated parotid saliva-coated
hydroxyapatite (HA). Procedures as de-

scribed in Materials and Methods. P
values by Student’s t test.

*p<0.05 * *p<001 as compared with
parotid saliva values.

Abbreviation : P-sali, parotid saliva ;
PMS, phenylmethylsulfonyl fluoride.

e Fre G

SDS-PAGE pattern of parotid saliva,
heated parotid saliva, and trypsin-treated
parotid saliva. Samples were electro-
phoresed on a 15% polyacrylamide gel
and stained with Coomassie brilliant blue.
Lanes: 1, Molecular weight markers
(Pharmacia, Sweden) phosphorylase b (94,
000), albumin (67,000), ovalbumin (43,000),
carbonic anhydrase (30,000), trypsin in-
hibitor (20,100), and a-lactalbumin (14,
400) : 2, Native parotid saliva, 3, Heated
parotid saliva; 4, Trypsin (lug)-treated
parotid saliva (reaction stopped with
heating) 5, Trypsin (lug) treated parotid
saliva (reaction stopped by 5ul 0.5M
phenylmethylsulfonyl fluoride); 6,
Trypsin (10ug) treated parotid saliva
(reaction stopped with heating).
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FHEE L, 2O kWX, MY TY Itk
D EZT5HETIROY v 78BS
mutanstIBZWEE T2 2 L8b o7,
HETRERCHAGEER TIREZRK 2 D SDS-
PAGE TODLEE

NativeH THHER & H A S H T I HER B
DY NI RENRY — BT, BERLE
WiEH NIz, FUNTNYRDO/NF =20
IR EEVWB A SN »ro72(Fig.3), 2D Z
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Mr
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Fig.3. SDS-PAGE pattern of hydroxyapatite-
binding components of parotid saliva elut-
ed by batch and column methods.
Samples were electrophoresed on a 4-20%
polyacrylamide gradient gel and stained
with Coomassie brilliant blue.

Lanes: 1, Molecular weight markers
(Pharmacia, Sweden) ferritin (220,000),
albumin (67,000), catalase (60,000), lactate
dehydrogenase (36,000), and ferritin (18,
500); 2, Native parotid saliva; 3,
Hydroxyapatite-binding components of
parotid saliva eluted by the batch
method ; 4, Hydroxyapatite-binding com-
ponents of parotid saliva eluted by the
column method.
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Antigen B &7 5 B TR D ORET D
72D DOHFEMELE LT, nativeE TRREEWR %
L7,

ETHREZEES I—-FHALNT 3S.
mutans IngbrittD {1 &

S. mutans IngbrittiZnative B TIREERR, 50K
UP, 10K UP, 1K UPHE45 D& B 53T a2 — b
LicHAWXFIE L7z, B TH10K UP B
bIOAPEEN A Sz, 50K UP Hisr & 1K
UPHE 43 iZnative B TRREER 2 — P HA X9
5 EDFOIETIED 50, XIZRFOFEHH
A oiz (Fig. 4). FES DSDS-PAGED ¥ >~
SO PB Y — R BT H B L (Fig.5), 50K
UP 53135 F 250, 000008512 A ¥ v — 72 2 &K
DN R E43FES), 0000 570,000 7 o — K
Y R TINY RBA S T HinativeH T R E
B H 5N 25T 850,000LL FOLHD > R
FHL6NT, BESFOVWBERZLRIBITLZ
EDWER AN, ZOZ LWL D, 50K UP il
T FEHS0,000LA LD & D 7% 24T
Ho1z, 10K UP H4531Z50K UP EHS A5

o
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Adherence of S. mutans Ingbritt cells to
parotid saliva and to parotid saliva
fraction-coated hydroxyapatite (PS-HA).
All procedures as described in Materials
and Methods.

P values by Student’s t test.

*p<0.05, * *p<0.01 as compared with
parotid saliva values.

Abbreviations: P-sali, parotid saliva;
50K UP, 50K UP fraction; 10K UP, 10K
UP fraction; 1K UP, 1K UP fraction.
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O BT, b H T IREREE S S B Streptococcus mutans IngbrittBR D&M

SDS-PAGE patterns of 50K UP, 10K UP,
and 1K UP of parotid saliva fractions.
Samples were electrophoresed on 15%
polyacrylamide gel and stained with
Coomassie brilliant blue.

Lanes: 1, Molecular weight markers as in
Fig. 2, 2, Native parotid saliva; 3, 50K
UP fraction; 4, 10K UP fraction; 5, 1K
UP fraction.

10 / X 20

T
16 17 30 x 5ml

Fraction number

Elution profile for gel filtration on Se-
phadex G-75 and adherence of S. mutans
Ingbritt to the fraction-coated HA. The
1K UP fraction was applied to a Se-
phadex G-75 gel column (2.5X90cm).
Elution was carried out with H,O at a
flow rate of 100 ml/h. The elute was
monitored at 220 nm, and 5 ml of frac-
tions were collected. Adherence of S.
mutans Ingbritt HA coated with each
fraction was assayed.
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SDS-PAGE pattern of parotid saliva and
fractions from Sephadex G75 gel filtra-
tion, and binding properties of Antigen B
to these components. (A). Samples
were electrophoresed on a 15% polya-
crylamide gel and stained with Coomassie
brilliant blue. (B): After western blot-
ting of the gel shown in (A), the filter was
treated with Antigen B, anti-Antigen B

antibody, and then developed by the
avidin biotinylated enzyme complex pro-
cedure.

Lanes: 1, Molecular weight markers
(same marker protein as in Fig.2); 2,
Parotid saliva; 3, 1K UP fraction; 4,
Fraction No 16; 5, fraction No 17; 6,
Fraction No 18. Arrows indicate pro-
teins with molecular weights of 14,400 and
16,500.
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E20,000LA TD 6 KD/ RUNIKKCH T &
50,0002> 570,000 THD 7 a— Rig/N R
LT NIZAHSNTH, 50K UP, 10K UP H
X RL D FCHFE20,000LL T OESFO
§ NI EEDES TH T,
1K UP HE9 M Sephadex GT15&fractionlZx3
3 {37&1E, SDS-PAGE/SY — >~ & & UAntigen B
DREEH

Fraction No 16, 17D A IZfIE M A SNz
23, fidfractioniC BWTRAEHH®IZA > NR
Polz, [TEMMA SNz fraction No. 16, 17
EfFTEMED A S i d o fzfraction No 18%
SDS-PAGEW 2} & X 7 e Xy — v % |
B 7:& 2%, fraction No. 16, 17i2iZA 50
58 N7V RDDB5FELL,400, 16,500
D 2 DDs3r ¥ Wfraction No 18IZiEA 67z
» -7z (Fig 6, Fig. TA), L L, 205 DOES
WZXf9 % Antigen BO#E & % % immunoblot i
L DMRET L7z & 2 % Antigen BiZ—# D407 &
R—Ah =% U % OF TREREK S X L
THREEEZRLL O b ST E
14,400, 16,5000 47 & ODEGIIBHEE I L
» 72 (Fig 7B), Immunoblot iZ B v T
Antigen B OYUE, HAEZEZHLWTIRIGR
¥THRIGNNY FR3BRHE I g »r otz 2D
LWL, HLORE NV NV HEIC &
5 IEFFRPIKIG T { Antigen B®% < oWE
ERIGULIRER ThH o7z, Z ORERMERIIEEE
EE X DREBRIL 72 Antigen BOMIRD 1 2 TH
52 b olzh, 5FE14,400, 16,5000
2 B4 & D&M IZimmunobot TIXBE & 712
BTER»olz, 73F850,0000 570,000 5>
JTE N7 REHOFTHTOYE XRS5 18, 7
NVHBIZBWT S Aoz (Fig. 7A), & 612
Antigen Bb ZOWE LEEM 2R L % (Fig.
B)o &2 T, ZOMEDIE~DES b B
BTE& oz, LL, M)y B
D, TOVEBPETE>THS mutans DI H

BELUETTZZLLD Z0oYWEORESI3T
WwhHorBbihiz (Fig. 1 and 2),

% =

S. mutans DEEBRHIRY) 7 VI T 20E %
RET 2EKHDOEF &£ L TGibbons & Hay
IO MEPRPs % EIFTw5, BICPRP-13%
DIEAHHE L, DWTPRP-3CETAOGNS
23, statherin, fibrinogen, fibronectin, collagen
(type-D I IEfTE I T 2 {EEER I A S i
WZ ERHEL TWw5B, 72, Gibbons & X298
THRERO ST FHD TH 5 mucind S
mutans DIFEXRETH 2 L2 HIFTEBD, Z
DOmucin & [BEREROEN %/~ 3 5 3 B T IRER
WHFET DI E2RLTWBE 9, SEIT 1,
BETRER % RBA 2@ L B Ta— Lz
HAXT %S mutans D&M &£ SDS-PAGE /¥
§ — 2 & DD 543 FF50,0008L Lo K
BOTFOANS % 550K UPHES, hoTFE
2320,000LA T O tEER K> F & D 7 51K UP
BB WT DS, mutans DFFEHIZIZFFEE
HAonble—HTrbDEeBbnl, BT
10K UPHEHSFTIEWATED A 5 L7z DI1d10K
UPH[ 53 iZSDS-PAGED & > )R 7 Jeta X & — >
Y, 50K UP, IKUP BB\ THAHND
R TG LRSS TS OIS % & e iz il
Wi ZRLcdbD EBbhi, PRP-1,
PRP-2, PIF-si37 & /EERRENIS0L W 2D,
PRP-3, PRP-4, PIP-fi31060>7 & / EE5RE X
DD Z EDT TS P2 I N T W 52729,
LoL, ZhsDHFRICIGET 25§
%5 Antigen BOESZ=rukra—2xx 7
JrvETRERR>NE PO, ZThiIZK LT
Antigen Bi3% { OB TIREERK S L EET 5
RH%immunoblotiZ X W Bs iz, 512, 61
DHFFEXY—A—D>5H, 4BOX—H—t b
WaELlzo 2NBHDZ & &, PiAntigen BHifk &
HFREBEREOEICB O TRRIEI A S
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Z & XD, Antigen BIZFERFEMICE { OYE
LREETOMREET A2 e b ot £z,
Okahash1 & {3 PAc(Antigen B & [@—#)®
DNABLUO 7 S /BBOY—7 = A%2FHEL
2o TDT I /EBEO—IRIEE D Sprolme  T1ch
region & CHRDI < 258\ >hydrophobic region
BEEL, BZ 6 S E&HITMEED T »h —&
DTH?HH EHREL TS, S mutans 1BL
DR:E FE X DREELL 72 Antigen Bl o7&k
190,000T&H Y, Okahashi® D45 L7zPAck
FHDSTEERT ZE LY, PAci THE S
Nice? I/ BO—IREEZHRAE L, hydro-
phobicityBFRWT A —EbEaFEFh T3 &
Bohsd, COROICHETRERDZ DS
CHFRRPGEEPBEINI DD EHEIN
72o Antigen B2S7 > —# b BH L 72 REEIC
» 578, %D hydrophobicity i & D FEFr
BEEAEEERLIELTY, ThoDELD
EE O inative s O EHRERE I FET
% Antigen B OREEE LR IN TS
boEBbihiz, La»rL, IK UPHZ% % Se-
phadex G75IZ T VA%, HARKT LTS
mutans DITE % (RAET 2B DA H ST
714,400 £16,50000 2 DD F > 7 AT D
Antigen B & OfEA 235 immunoblot TlE 4 5 11
7% o7z, immunoblot THEE W H 2 L ix
ol Z XL TRD 3 DOBRBHE S
72o 8 11, 2D 2 41k Antigen B DS
o7z {BE5L%&kw, 5 2 1%, Antigen BOFEW
hydrophobicity DR D 72 %% < DIEFFFRRY 72
BaEnHoNDH, 6BMOSTEY—I—DD
B2 L TRfEEEZR L Twanl ek
D, hydrophobicity® & T2 TOWE £ #E
TE0, B3, ZhodD 2l ITHA KK
&L TwaEHZIZAntigen BEFEE TE bcon-
formation 2R TE 243, = bokro—2
A>T Z v BT % DB % conformation & &
T &7, 0% 3 DOHZE IR L TGibbons
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X PRP- 1B W P ICHEEE T 2 KX S mutans,
Actimomyces naeslundu & 13FEE L 2053,
PRP-12"H A i#5E 9 % & conformation D%
EREC, HFHORRS L TW IS8 H
LS mutans® A naeslundu LEET 52 &%
BW2Z2LTBD, ZO8L b O%cryptitope &
L 721929, Z Dcryptitope DBEEIZ £ D M 32
V7 VR OEEEESY L REETE D Z LR
hizo DD, HERPICHERE L THEAEL TV
BREIZAY 7 Vv E RS 5 & D adhesindd <
A7 3INB T ERLRY ZNVEHREZEICEDad-
hesmiZFF R I VD ER/ETE S Z
EDTRE NIz, SEIERAL 35 U7 1K UPH4>
EFNVBELECBWTS mutans DTE
W5 5 EHEZ L 72 2 B9 #Simmunoblot i
TAntigen BEEG/ N Nids oz o7z,
COHAELTE2, B3 20 LIHEIOR
REMELE Z ohicds, LrLl, o 2%
EH EDORST D Antigen BEFES L, &51ZS
mulans DFIAMTE CBEG L T 2 BRI 13
TERD»oT,

—J, S mutans VI E T 2B L LT
R 7 VICESERFE LR LY, TCICKH
KAELTWAEICKET 5 2 & ToUlifE
WERTEBREEZONTWS, ZOHRRIEHA
ERE N Tldcoaggregation & L THAIRMICEHEE
T&%, LU, S mutans \EHO CIEHE & 5h
¥ coaggregation=1T 4 7%\ 2 D T3, oD O
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