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‘THE STRUCTURE OI' A PROLINE-RICH AND BASIC GLYCO-

PROTEIN FROM HUMAN PAROTID SALIVA AND ITS INTER-
ACTION WITH ORAL STREPTOCOCCI '

Satoaki SHIBATA

Department of Preventive Dentistry, Osaka University
Deéntal School, 3-48 Nakanoshima 4-Chome, Kita-Ku,

Osaka, J apan

It ‘is postulated that an initial step in dental plaque formation

is adherence of oral bacteria to the salivary pellicle that

coats tvhe enamel surface of teeth,  Several salivary consti- |
tuents which include specific antibodies, lysozyme and various
aggregating factors such as the high molecular weight mucinous , x
glycoproteins, interact specifically with surface components '
of oral bacteria, Levine and Friedman have demonstrated | ;
that a proline-rich and basic glycoprotein (PGP) is present

in human parotid saliva, but its biological activity is unknown.

The purpose of this study was to elucidate the structure of

the PGP and its interaction with some oral streptococci.

Parotid saliva was collected from healthy adults, according

to the procedure of Keene, The PGP was isolated by gel

filtration on Sephadex G-200 after precipitation with 20 - 80 %
am'monium. sulfate, followed by affinity chromatography on
Concanavalin A (Con A)-Sepharose.,  The purified sample
gave a single band on polyacrylamide gel electrophoresis,
The treatment of the purified PGP with pronase afforded a

glycopeptide consisting L-fucose, D-galactose, D-mannose

“and N-acetyl-D-glucosamine residues in an approximate molar

ratio of 2 :3:3:4, The structural studies by permethyla-~

tion, sequential digestion with various glycosidases, periodate o
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oxidation,and gas chromatographic and mass spectrometric
analyses have indicated that the PGP has a sequence of the
carbohydrate unit as follows.

GalBl24GlcNAcBlo2Manal,

GalBly - [g] ManBl54GLlcNACR124GleNACYASD
4 GlcNAcBl»2Manal” -3

Galgl” ' ' i‘

% ' : : _ ' Fuc

3 .

o

Fuc

The PGP was found to bind with Con A and Tora-bean lectin

(Phaseorus vulgaris) by quantitative precipitation assay, and

'. to inhibit the hemagglutination by lectin H (Ulex europeus).

- The tritium labeling of the terminal galactosyl residue of the
GP was carried out essentially as described Morell et al,
The procedure included the oxidation by galactose oxidase and
‘the successive reduction by Na.B[ H] 4 The assay for the
binding ability of the radioactive PGP to the bacterial cells
was performed by incubating the reaction mixture contained
[SHJ -~ PGP and bacterlal cells which were grown by innocu-
® lating 200 ml of 3 9% irypticase soy broth., = The radicactive
L GP binded to the whole cells.of the strains such as S. mitis
ATCC 9811, 9895, 15909, 15911, 15912, 15913, 15914 and S. san-
guis ATCC 10557,  After the treatment of the bacterial cells
with trypsin or heating, the binding ability was remarkably
reduced.  The binding of the radioactive PGP to S. mitis
ATCC 9811 and S. sanguis ATCC 10557 was specifically inhibited
wit-h D-galactose or sugars containing @ -D-galactose residue

at the non-reducing terminal, These 'findings have strongly
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suggested that lectin-like substance may be present on the
bacterial cell surface. |
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