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Since the discovery by Hers that tissues obtained from
patients with Pompe’s disease fail to hydrolyze maltose and the
outer chains of glycogen at acid pH values, whereas normal
tissues have this activity, a deficiency of an a-1,h-glucosidase
with an acidic pH optimum has been implicated to be important
in the accumulation of glycogen in these patients (Hers, 1963).
Rosenfeld (1964) has reported the same type of enzyme in
various animal tissues. He found that the spleen contains
the highest concentration of this enzyme. This enzyme
forms glucose from maltose as well as from the outer chains
of glycogen. It also catal¥zes the tranfer of a glucosyl
unit from maltose to glycogen.

In this communication we report the purification of this
enzyme and some evidence for its existence in multiple forms.

Bovine spleen was homogenized with acetate buffer (pH 4.8)
and fractionated successively with solid ammonium sulfate,

isopropanol, ethanol and acetone.

The enzyme was further purified by DEAE sephadex A-50 and
phosphocellulose column chromatographies and acetone fraction-

ation. All procedures were carried out at 0°-4°C except
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for the isopropanol, ethanol and acetone fractionations which
were done at -20°C. The purification procedure is summa-
rized in TABLE 1. The final enzyme preparation in 0.05M
acetate buffer, pH 4.8, could be crystallized by addition of
acetone. Crystals appeared when the concentration of

acetone reached 5% v/v. To complete the crystallization
further acetone was added slowly over a period of 4 hours to
give a final concentration of 20% v/v at -20°C, The

enzyme crystallized as large thin, fragile looking plates

(Fig 1), and was purified about 2400 fold over the crude extract.

Fig. 1. Crystals of the acid a-1,4-glucosidase (X 150).
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Two assay methods were employed in the experiments.

In the one method, glucose liberated from maltose was measured
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Fig. 2. The pH-activity curves of the enzyme. The

assay solution contains 0.05M acetate buffer and 0.125M
maltose or 2.5% glycogen in case of maltase (closed circles)
or glucoamylase (open circles) activity respectively. The
incubation was carried at 37°C for 30 minutes.
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Fig. 3. Inhibition by turanose. Experiments were

carried out at 37°C and pH 4.8.
Maltase (closed circles). Glucoamylase (open &ircles).
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after 30 minutes incubation at 37°C in acetate buffer pE 4.8.
The activity measured is defined as maltase activity. In the
other method, glycogen was used as substrate instead of maltose.
The activity measured is defined as glucoamylase activity.

The glucose liberated was measured by a glucose oxidase method

(A. Dahlqvist, 1964) with some modificationms.
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Fig. L. Heat sensitivities of maltase activity (c¢closed
circles) and glucoamylase activity (open circles), Activity

was assayed after treatment at the indicated temperature for
15 minutes.

Specific activity was expressed as units per mg protein
where protein was determined by Lowry’s method, (1951)
using bovine albumin as a standard.

As shown in TABLE 1, the ratio of maltase activity to gluco-
amylase activity differed at each purification step. The
two activities were affected differently by pH as shown in Fig 2.
Turanose, an inhibitor of acid a-1,4-glucosidase, (Hers, 1963)
inhibited the activity of both maltase and glucoamylase but
the two activities were affected differently by increasing
concentrations of turanose, as shown in Fig 3. In addition,

the heat sensitivities of the two activities differed, as shown
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in Fig 4. These results suggest that the acid a-l,4-gluco-
sidase exists in two or more different forms which differ in
specificity towards maltose and glycogen.

Experiments are in progress to identify these components.
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