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Abstract — The enzymatic properties of B-galactosidases from Aspergillus oryzae, bovine liver and Sac-
charomyces fragilis have been studied using enzyme-linked lectin assay based on the RCA,,, and BS-II lec-
tins which specifically bind to terminal galactose and GIcNAc residue, respectively. Asialofetuin, a
monomeric glycoprotein with approximately 48 kDa in molecular weight, was used as a substrate. This gly-
coprotein contains three N-linked triantennary complex type carbohydrate chains with each of which ter-
minating in GalBl — 4GlcNAc (74%). Their optimal pHs were 3.5 and 6.5 (A. oryzae), and 3.5~5.5 (bovine
liver and S. fragilis) at 37°C during 24 hrs, and the effective concentrations were 0.9, 2.9, and 1.7 mg/ml,
respectively. The enzyme from A. oryzae requires 100 mM Na* or K*, while the enzyme from bovine liver
requires Ba®* for activity. However all of the three B-galactosidases were inactivated by SDS and Cu®.
These results indicate that the hydrolysis of glycoprotein such as asialofetuin depends on the reaction con-
ditions of B-galactosidases and some metal ions.
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Fig. 1 — Structure of the major N-linked triantennary complex-type oligosaccharide of asialofetuin. (a) indicates the site of
hydrolysis of B-galactosidase. (b) and (¢) indicate the site of binding specificity of RCA,,, and BS-II lectin,

respectively.
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Fig. 2 - Binding of RCA,,, (filled) and BS-II (open) lectin to
asialofetuin as a concentration of 50( @), 25(R),
and 10(A ) pg/ml.
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Fig. 3 — Effect of pH on the activity of B-galactosidases
from A. oryzae (@), bovine liver (M) and S.
fragilis (A) at 37°C for 24 hrs. Each value
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Fig. 4 — Effect of concentration and temperature on the
activity of f-galactosidases from A. oryzae (@),
bovine liver (M) and S. fragilis (A ) at 37°C
(fillled) and 20°C (open). The protein concentra-
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(n=3).
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(m) and S. fragilis (A). Each value represents
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Table I-Effects of metal ions on the activity of B-
galactosidases from A. oryzae, bovine liver and S.

Table I - Continued

fragilis
Final Relative activity (%)
Compound  conc. ;
P (mM) A. oryzae Bl(i):::rle S. fragilis
None 100 100 100
0.1 68 70 42
1 41 19 13
SDS 10 25 13 9
100 33 10 9
0.1 76 92 105
1 85 92 104
Kal 10 94 92 101
100 141 103 51
0.1 75 87 106
1 81 87 104
NaCl 10 91 88 75
100 158 74 75
0.1 90 97 104 -
1 79 87 102
CuCl, 10 44 81 49
100 81 71 66
0.1 77 104 92
1 80 104 102
MnCl, 10 73 92 109
100 64 85 52
0.1 64 98 108
1 74 96 105
MeCl, 10 75 100 109
100 112 115 86
0.1 79 99 106
1 91 99 101
CaCl, 10 81 100 103
100 107 110 92
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Final Relative activity (%)
Compound  conc. :
P (mM) A. oryzae Bl(il\,/ér;e S. fragilis
01 84 104 110
1 82 111 110
BaCl, 10 70 114 103
100 84 127 88
0.1 76 95 107
1 65 97 111
ZoCl, 10 45 70 93
100 62 110 125
0.1 111 107 122
1 100 102 119
CoCl, 10 84 101 122
100 101 99 80
0.1 79 87 94
1 135 21 13
FeCl, 10 86 7 4
100 ND. N.D. N.D.
0.1 74 85 96
1 144 29 16
FeCl, 10 113 6 0
100 44 52 78

N.D. is not determined
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