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1. Introduction

In a previous study [1] we described the inhibition
of cathepsin D by diazoacetyl-norleucire methyl ester
(DANME) * in the presence of copper ions. A similar

inhibition has been observed before with pepsin [2, 3],

in which an aspartic acid residue of the active site is
blocked by the above reagent. This indicates a similar
mechanism of catalytical action of the two enzymes.

Cathepsin E is an intracellular proteinase of rabbit
bone marrow [4] with an optimum activity in the
acidic pH-range, resembling cathepsin D in its specifi-
city as assayed with the oxidized B-chain of insulin
as substrate. The present study was undertaken to
establish whether cathepsin E could be inhibited by
the same reagent as cathepsin D and to find similar
features of the inhibition mechanisms.

2. Materials and methods

Cathepsin E was a preparation purified according
to {4] with the exception that the gel filtration step
was performed on a column of Sephadex G-200
instead of G-75.

Enzyme assay: 1 ml of a 2 percent hemoglobin
solution acidified to pH 2.5 (hydrochloric acid) and
0.2 ml of an 0.1 percent solution of cathepsin E were
incubated 40 min at 40°. Under these conditions, the
time dependence of the hydrolysis is linear. The
reaction was stopped by the addition of 2 ml of 5
percent trichloroacetic acid, the precipitate was
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separated by filtration, and the absorbance of the
filtrate was measured at 280 nm. The activity of

cathepsin D samples was determined by the same
assay at pH 3.5.

Inhibition assay: A mixture of the enzyme solu-
tion (8 mg in. 7.2 ml of water), 4 M acetate buffer
(0.4 ml, pH 5.0) and copper acetate (0.4 ml of a
solution of varying concentration) was allowed to
stand 135 min at room temperature. Methanolic solu-
tion of DANME was then added. Aliquots for activity
assay were withdrawn at 10 min intervals.

3. Results and discussion

Bone marrow is the original source of cathepsin E.
It has been shown that this proteinase occurs in large
amounts in polymorphonuclear cells, in smaller
quantities in macrophages, and only in trace amounts
in lymphocytes, in contrast to cathepsin D, whose
presence in all of these three cell types has been
demonstrated [4].

The two proteinases are similar in their catalytic
properties, but differ considerably in molecular
weight and electrophoretic mobility. Whereas cathep-
sin D shows on agar gel electrophoresis at pH 8.2 a
mobility of 1.7 X107° cm? V™! sec™!, the corre-
sponding value for cathepsin E is —7.2 X107°
em?® V™! sec™! . Both proteinases digest the haemo-

* Abhreviation:
DANME, diazoacetyl-norleucine methyl ester.
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Fig. 1. pH-optimum of rabbit cathepsin D and E. The reaction
mixture contained 2% of acid denaturated hemoglobin as sub-
strate. o—o cathepsin D; e—e cathepsin E.

globin substrate at acidic pH-values. As demonstrated
in fig. 1, using hemoglobin as substrate and under the
experimental conditions described above, cathepsin D
from rabbit spleen shows activity optimum at pH 3.5,
whereas the optimum pH for the activity of cathepsin
E lies at pH 2.5—2.8. These results are in good agree-
ment with the data obtained before using serum al-
bumin as substrate [4].

Neither cathepsin D nor cathepsin E are inhibited
by diisopropylphosphofluoridate or sulfhydryl rea-
gents. The possible presence of an active metallic
complex has also been eliminated. On the other hand,
the results of the present study show a specific inhi-
bition by DANME in the presence of bivalent copper
ions. Neither DANME (2.6 mg per mg of enzyme)
nor copper acetate (mg per mg of enzyme) alone exert
an inhibitory effect on cathepsin E. The presence of
both these components is required for the inhibition.
At constant concentration of the copper salt the in-
hibitory effect is dependent on the concentration of
DANME (table 1A). An analogous dependence on the
concentration of copper ions up to a certain satura-
tion point can be demonstrated at a constant DANME
concentration (table 1B).
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Table 1
Inhibition of cathepsin E by DANME in the presence of
copper acetate

(A) Incubation of the enzyme (1 mg) with copper acetate
(100 ug) followed by addition of varying amounts of
DANME;

DANME added (ug) Residual activity
0 100
25 93
50 85
100 40
200 5-10
400 0

(B) Incubation of the enzyme (1 mg) with varying amounts of
copper acetate followed by addition of DANME (200 ug)

Cu2+-acetate added (ug) Residual activity
0 100
10 75
50 13
100 5
300 0
900 0

The character of inhibition of cathepsin D from
rabbit spleen is similar to that observed before with
bovine spleen cathepsin D.

The result obtained in this study indicates that the
mechanism of proteolytic activity of cathepsin E is
similar to that of pepsin, rennin, Penicillium janthi-
nellum protease, and cathepsin D [1, 5—7]. Despite
the different location of these enzymes in the
organism and of presumably also their different phy-
siological function, cathepsins D and E are closely
related both in specificity and mechanism of action.
Similarities in the conformation of their active sites
can therefore be expected.
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