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PURIFICATION AND SOME PROPERTIES OF ®-L.--
FUCOSIDASE ISOLATED FROM STREPTOCOCCUS
SANGUIS ATCC 10557 : ROLE OF THE ENZYME
IN DEGRADATION OF SALIVARY GLYCOPROTEIN

Satoshi SHIZUKUISHI

Department of Preventive Dentistry, Osaka University

Dental School, 32 Joan-cho, Kita-ku, Osaka, Japan

Fucosidase is an exoglycosidase that cleaves fucose-containing
glycosides, oligosaccharides, glycolipids and glycoproteins to fucose
and the corresponding aglycon. The enzyme has been detected in
a number of sources, including human saliva, mammalian organs .
and tissues, molluscs, moulds and microorganisms. In most of
these studies, synthetic substances, p-nitrophenyl- or 4-methyl-
umbelliferyl-t-I.-fucoside were used as substrate. Few of these
enzymes exhibited activity towards naturally occurring oligosaccharides
and glycoproteins. Fucdl—2Gal-linkages are located at the ends of
the carbohydrate chains in porcine submandibullar mucin ( PSM ).
This work firstly demonstrated that O(-L-‘fucosidase from the growth
culture of Streptococcus sanguis ATCC 10557 reacted with PSM, but

did not hydrolyze the synthetic substrate, Pp-nitrophenyl-d~L-fucoside
( p-NP-o-L-Fuc ). Further studies on the purification and some
properties, particularly substrate specificity of the ®-L-fucosidase

from Strep. sanguis ATCC 10557 were carried out. The biological

effects of the enzyme on human salivary glycoprotein were also

surveyed. The results obtained were summarized as followed.



0-L-Fucosidase activities in human saliva and dental plaque
were determined using p-NP-({{-L-Fuc and desialized PSM ( DS--
PSM ) as substrates. Dental plaque and whole saliva possesed
the enzyme activity against both substrates. Parotid and sub-
maxillary-sublingual saliva exhibited the activity on p-NP-{-L-Fuc,
but did not on DS-PSM.

o-L-Fucosidase acting on naturally occurring substrates was

highly fjurified from the growth culture of Strep. sanguis ATCC 10557.

The molecular weight of the enzyme was approximately 120,000 and
the optimal pH was at 5.5. The purified sample was specific for
.the linkage of Fucll—2Gal in lacto-N-fucopentaitol I [FucO(l—»ZGal
61-—»3G1cNAcﬁ1-+3Ga161—)4Glc-O(3H) ] and was not active on lacto--
N-fucopentaitol II [Galﬁl—»3(Fu’c(X1—~4)GlcNAcBl—)3Ga151-—)4Glc—O(3H)]
and III [Ga1ﬁ1—44(FucO(l—-)3)GlcNAcﬁl—)3Ga151-)4Glc-O(3H)] in which
the fucosidic linkage is 0~(1—4) and ({~-(1—3), respectively.
The enzyme did not react with synthetic substrates, p-NP-{{-L-Fuc
and 4-methylumbelliferyl-¢{-L-fucoside. . The enzyme released
fucose from salivary glycoprotein and also changed the serological
activities.

The results described above may be of importance in the elu-
cidation of the structure and the biological functions of salivary

glycoprotein in the oral cavity.
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HREBRIS LB AT = 253 {ER

B3 (NFI, T, T < AEFEHET 37C (585E
KA ITROB, N=N-JT+ )7 7¢ BSTT
VY, TR BEEBIR(BECHTHD.

—-—: LNT
— BRI (+ Y &%)
ctnacee -§4‘ m (-t' &ﬁﬁgﬁ')
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Tl EESEsHEROod-L-J I VIS IENE

B % & K
. (x 1073 unit/mg protein )
gi&‘ aﬁ% p-=kaZ=)L STWEE RE
*-L- 73 TIRT BRAT >

= 16 (28) 208 + 90.8% 69 + 34.3
RACER (28) 59 £ 32.2 64 +35.6
HFAR @R (27) 9.5 +2.27 0
EET AR R (27) 16 + 5.82 0

( YA SFFITHHLE F T,
*EIE & IEERE
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z_fc 2. ORRLLYoE IBFRLEEod-L- 73

> P -1 e
Bx & &«
(unit/mg protein)
s e P~=to =) ZTILERRE
/ -a-L~7a¥k  TIRTARATY
S. mutans Serotype
HS-1 a 0 0
E 49 a 0 0
FA-1 b 0 0
BHT b 0 0
NCTC 10449 ¢ 0 0
Ingbritt c 0 0
Gs 5 c 0 0
B 13 d 0 0
OMZ 176 d 0 0
LM 7 e 0 0
P4 e 0 0
OMZ 175 f 0 0
SE 11 | £ 0 0
K1R g 0 0
OMZ 65 g 0 0
S. mitis
“ATCC 9811 0 0.025
S. salivarius
ATCC 9222 0 - 0
HT-3 0 0
HT-9 0 0
S. sanguis
TATCC 10556 0 0
ATCC 10557 0 0.037
M-5 0 0
ST-6 0 0
ST-8 0 0

%4 7%,
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»%;( 3. S. sanguis ATCC 10557 AR & A-L-T T J—4=" o) 25 T

% i LECE LAKE Hotlk OBERE BWS

(mg) (unit) (unit/mg protein) ({%) (%)
E A (0-80%) 13721 306 0.022 1 100
% — & Sephadex G-200 '
0. 19 6.45 .
ey 30.4 6 289 64.1
oS Ay B, (30-80%) 18.1 176 9.72 436 57.5

%Eg“f\fg%‘id;i‘%;\“ 0.766  59.5  77.7 3484  19.5

5 =~ © Sephadex G-200

, ey 0.051 22.2 435 19520 7.3
TR
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ﬁli- S. sanguis ATCC 10557 # £ O-L-J2¥ 3~ t"
o ARER 5 2 cHE MBRRRAEE ©

T DRI TNE
k% zamn(ﬂ:?ﬁ%%i‘
p-=F0 7z =)-d-L- 732} 0
4- )52 NY T Y ra-L-J3 0
TIBRT M 4> | 68
YIUER PRE TIBT IR &Y 100
YTV RE 7IRT RIS 78
Y VER R SR T RRA Y O34 70
TR 57
R R 82
L HERE FWR 23
AR CATRAERFIST 7~ 72

* STLESRRS 7750 AR AT VvERES (EBY 9
~ RASF O S TANREE & (0oste TbY -



- @
X5, fORR BT &I F S. sanguis ATCC 10557T4%
NHo-L-JI =29~ o §5 AP
MBECRE K B sE i (pg/ml )
g DT E KoEBER AR iz U
H Le? LeP H Le? 1eP
77 BE T ERAT> 125 - - 500 - -
75 TG BB <20 =~ - 1000 - -
Vb G HRT B < 2.0 250 1.0 1000 62.5 2.0
v EFSREEAESR 2.0 250 0.2 250  31.2 3.9
) CRATE R
Ji:R® Le(a+b+) 0.4 131 1.6 13.1 65.6 6.6
qpﬁ%ﬂLe(a+b—) - 1.1 - - 1.1 -

¥ sy MR ML § 3 MR EANE o TNF RO T,




