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1. Introduction

It was previously found that phosvitin kinase and
phosvitin phosphatase, i.e. the two enzymes apparent-
ly responsible for the turnover of phosphate in phos-
phoprotein, have a different distribution within the
cell. Although significant activity has been detected in
mitochondria, most of the phosvitin kinase is present
in the cytosol [1]. On the other hand, the phosvitin
phosphatase activity is exclusively present in mito-
chondria [2].

In the present paper the compartmentation of
phosvitin kinase and phosphatase within liver mito-
chondria is reported. For this investigation two dif-
ferent procedures have been followed: isolation of
inner and outer mitochondrial membranes by
digitonin treatment [3] and by osmotic shock [4];
incubation of intact mitochondria in the presence of
pronase or trypsin, assuming that the proteolytic
enzyme would inactive preferentially the most ex-
posed enzymes, i.e., externally located ones.

2. Results and discussion

The distribution of phosvitin kinase and phosvitin
phosphatase among the three subfractions obtainable
by the digitonin procedure is reported in table 1.

It can be observed that phosvitin kinase activity is
predominant in the outer membrane and in the soluble
intermembrane phase while it is almost negligible in
the inner membrane.

300

On the contrary, the phosvitin phosphatase activity
is predominant in the more internal compartments
(inner membrane and soluble fraction).

Such a conclusion is strengthened by the circum-
stance that the inner membrane is by far the least
contaminated by aspecific acid phosphatase of lyso-
somal origin, which in the outer fractions might lead
to an overestimation of protein phosphatase activity.

Very similar results have been obtained by also
using the fractionation procedure based on osmotic
shock, described:by Sottocasa et al. [4].

The more internal localization of phosvitin phos-
phatase in respect to phosvitin kinase was better
evidenced by exposing intact mitochondria to in-
creasing concentrations of pronase* (fig. 1).

From the results shown in fig. 1 it appears that
pronase does not penetrate the space between the
outer and the inner membrane, since concentrations
up to 20 pg/mg of this enzyme were ineffective on
the adenylate kinase, a typical marker enzyme for the
intermembrane space [13]. The finding that MAO
activity, which is located in the outer membrane, was
also insensitive to pronase treatment suggests that
such an enzyme is located on the “inner side” of the
outer membrane, in agreement with previous reports
from other laboratories [13—15].

Similar results were obtained by replacing pronase
with nagarse and trypsin.

* Pronase P, as well as nagarse and soya been trypsin in-
hibitors were from Serva; Trypsin puriss. was from Fluka
AG.
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Fig. 1. The effect of preincubation with pronase on some
mitochondrial enzymes. Rat liver mitochondria were isolated
according to Sottocasa et al. [4] and suspended in 0.25 M
sucrose containing 10 mM tris-HC1 buffer pH 7.4 in order to
have 5 mg protein/ml. Aliquots of the mitochondrial sus-
pension were incubated at 2° for 15 min in the presence of
pronase concentrations ranging from zero to 100 ug/ml. At
the end of incubation mitochondria were recovered by cen-
trifugation, washed once more in a large excess of 0.25 M
sucrose and finally suspended in a few ml of 10 mM tris-HCl1
buffer pH 7.4. After four freezing and thawing MAO, adenyl-
ate kinase phosvitin kinase and phosvitin phosphatase of
mitochondria were determined as described in table 1. o0—-o
MAO; s——»adenylate kinase; o——o phosvitin phosphatase;
e——a phosvitin kinase.

It is remarkable that the mitochondrial protein
phosphatase, although mostly located inside the outer
membrane, is active on the cytosol phosphoproteins,
while the cytosol protein phosphatase proved to be
ineffective on such substrates [16].

Therefore it can also be concluded that the mito-
chondrial outer membrane cannot prevent the cyto-
sol phosphoproteins from reaching the mitochondrial
dephosphorylation sites.
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