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BBA 61121
B-D-Xylosidase in pig kidney

It has recently been reported! that rat liver possesses f-xylosidase activity.
Little is known of the distribution of this enzyme in other mammalian tissues, al-
though highly active preparations have been demonstrated in bacteria, plants and
fungi®3. It is possible that the enzyme occurs in a number of organs where the cleavage
of the link between xylose and serine in chondroitin sulphate—protein complexes may
be an important step in the catabolism of the mucoid residues, but lack of a suitably
sensitive method of assay has so far hampered investigation of this enzyme.

By using the fluorigenic substrate, 4-methylumbelliferyl #-p-xyloside?, we have
been able to detect and examine a $-xylosidase in pig kidney. The substrate (1 ml of
1 mM solution) in 0.2 M phosphate—citrate buffer is incubated with 1 ml of a 0.04%,
(w/v) homogenate of the tissue in water for 30 min before adding 3 mi of 0.5 M glycine-
NaOH buffer (pH 10.4) to stop the reaction and develop the fluorescence of the liber-
ated aglycone. Fluorescence was measured on a Locarte LF.5 fluorimeter at 440 my,
(activation at 340-380 my).

Under these conditions the enzyme had a broad pH optimum of 5-6 (Fig. 1),
the rapid loss of activity in more acid conditions being caused by irreversible denatu-
ration. The working substrate concentration used does not allow complete saturation
of the enzyme (Fig. 2}, but higher concentrations are precluded by its low solubility.

It has been shown that the rat liver enzyme is sedimented in isotonic sucrose
homogenates along with the acid phosphatase-rich particles, and the f-xylosidase
activity is latent until released by detergent or hypotonic conditions!, If thus appears
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Fig. 1. Variation of pig kidney f-xylosidase with pH, assayed in phosphate—citrate buffer (0.2 M)
with 0.5 mM 4-methylumbelliferyl §-D-xyloside as described in the text.

Fig. 2. Effect of substrate concentration on ff-xvlosidase activity, using the assay method des-
cribed in the text.

to be a typical lysosomal enzyme. In the pig kidney, however, centrifugal fractiona-
tion of a 0.25 M sucrose homogenate left 979, of the $-xylosidase in the 240 0oo X g-
min supernatant, and no latency was observed (Table I). The lysosomal particles in
these preparations were mainly intact as shown by the large amount of latent acid
phosphatase activity which could be demonstrated in the particulate fraction and it is
concluded that the §-xylosidase is normally present as a component of the cytoplasm
that is not sedimented under these conditions.

All the preparations showed a considerable amount of f-glucosidase activity,
from which the §-xylosidase could not be separated, either by DEAE-cellulose chrom-
atography or by starch-gel electrophoresis. Both these enzymes were competitively
inhibited by glucono-(1—4)-lactone, a specific inhibitor of g-glucosidase’, and non-
competitively by NaCl, the effect being pH dependent and most marked at pH 4.0
when 0.25 M NaCl produced 9o%, inhibition. These results suggest that in the pig
kidney the §-glucosidase and f-xylosidases activities may be attributed to a single
enzyme species of wide substrate specificity, namely B-pD-glucoside glucohydrolase,
EC 3.2.1.21. Almond emulsin has been shown to have 2 xylosidase components, both
able to hydrolyse §-glucosides?, while preparations of Aspergilius oryzae and , hemi-

TABLE1

CELLULAR DISTRIBUTION OF ﬂ-XYLOSIDASE IN PIG KIDNEY

Differential centrifugation of a 0.25 M sucrose homogenate of pig kidney followed by enzyme assay
as described in the text. Latency (in patentheses) is the percentage of the activity in a given
fraction that can only be estimated after alternately freezing and thawing the homogenate 10 times.

% Total activity in each fraction

Nucleay Lysosomes and Microsomes
(1600 X g min) wmitochondria and supernatant
(240 coo X g-min) {unsedimented)

f-Xylosidase 0.2 (0) 2.9 (o) 6.9 (0)
B-Glucosidase 0.6 (17) 5.6 (0) 93.8 (0)
Acid phosphatase 14.3 (37) 51.0 (70) 34.7 (0)
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cellulase” have been shown to contain specific f-xylosidases which can be separated
from the f-glucosidase activity which is also present®.

The function of f-xylosidase in the kidney requires investigation. It could,
however, account for the production of acid mucopolysaccharides which occur in
normal urine by releasing them from the protein complexes found in the plasma.
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Competitive inhibition of adenosine deaminase by urea, guanidine, biuret,
and guanylurea

Many enzymes are inhibited by low concentrations of urea and guanidine!-3.
The most extensive study is that of RayacopaLaN, FRIDoVICH AND HANDLER! who
have studied a number of enzymes; according to their findings urea can be a compe-
titive or a non-competitive or an uncompetitive inhibitor of different enzymes. When
the inhibition is competitive 1 or 2 molecules of urea per molecule of enzyme are in-
volved in the formation of enzyme-urea complexes.

Adenosine deaminase (EC 3.5.4.4) from calf intestinal mucosa is not irreversibly
denatured by urea at concentrations lower than 6 M (ref. 4). However, urea at rela-
tively low concentrations inhibits the enzyme activity. A kinetic analysis of the in-
hibition of adenosine deaminase by urea is reported in this paper. The inhibition of
the enzyme is competitive and 2 molecules of urea are involved in the formation of an
enzyme-urea complex. We have also observed that the enzyme is inhibited by guani-
dine, biuret, and guanylurea.

Adenosine deaminase was purified from calf intestinal mucosa’; enzymatic
activity was determined spectrophotometrically according to KALCKAR®.

The reversibility of the inhibition by the reagents assayed was demonstrated
by means of a procedure whereby the enzyme was first exposed to a given concentra-
tion of inhibitor which was then lowered by dilution. Prolonged incubation (60 min)
of the enzyme in 3 M urea or guanidine sulphate, as well as in 10 mM biuret or guanyl-
urea sulphate, at pH 7.5 and 25° resulted in no detectable inactivation of the enzyme.
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