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SUMMARY
Intramitochondrial release and binding of mitochondrial
aspartate aminotransferase and malate dehydrogenase was shown
to be controlled by a sucrose-cation-sucrose cycle in vitro,
The effect of ion concentration on the aspartate amino-

transferase release suggests distinct modes of action for bi-
valent and monovalent cations,

Differential shuttling of intramitochondrial aspartate amino
transferase (AAT) (tC 2,6,1,1) and malate dehydrogenase (NDH)
(eC 1,1.1.37), between submitochondrial fractions, has been
shown to occur in the presence and absence of succinate., The
connection of these release~binding cycles and the sucrose-suc~-
cinate~sucrose cycle was established (1), suggesting that some
enzymes may only temporarily beleong to the mitochondrial mem-
brane system, rather then constituting permanent elements of
the integrated structural and functional mitochondrial membrane.

As ions play a fundamental role in the regulation of the
functional physiologicael and morphologicel stete of the mito-
chondrion (2, 3, 4), the possibility of a relation between ex=-

tra~ intramitochondrial ion gradients and enzyme movements was
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investigated,

EXPERIMENTAL METHODS

Rat liver mitochondria were prepared as described by Harel
et al. (5) and Levy et al, (6), Enzyme assays wers as reported
by Waksman and Rendon {(1). Assays in the presence of cations
were parformed at ion concentrations varying from 2 mM to 100 mi,
Incubation cycles in the presence and absence of cations were
carried out as described for succinats cycles by Waksman and
Rendon (1).

Submitochondrial fractions were obtained after action of
digitonin according to Levy gt al, (6) as modified by Schnait-
man et al. (7). The method of Loury gt al, (8) was used for

protein determination,
RESULTS

Effect of ienic concentration on intramitochondrial relesss of

mitochondrial "bound" AAT and WNDH

Fig.1 shows the effects of increasing concentration (2 mM
to 100 mM) of NaCl, KC1, CaCl2 and MQC12 on the release of bound

. +
AAT, Two modes of interactions were observed., With ca** and MQ+
AAl release is directly proportional to the ion concentration,

and has the same shapse as with sodium succinate (broken line).
The only difference is that with MQ++ the curve reaches a pla=-
teau ot lower levels of released enzyme, With na* and K* how-
ever, the release curve has a sigmoidal shespe with a very mar=
ked "latency".

These results suggest that two distinct mechanisms of re-
lease are involved, The first one is presumably the result of
a direct action of the cation, affecting the enzyme-membrane in-

teracting site, Ihe second one is gither a release through an al-
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Figure 1, = tffect of ions concentration on AAT release, X X
ac%iv1¥y in soluble matrix ; e # activity in internal meme
brane enriched fraction ; ~~=w== succinate effect.
%)
] 36" ™Mo 50 mM
X

Fiqure 2, = Effect of ion concentration on {DH release, Xx
ac%ivity in soluble matrix ; e~———e activity in internal mem=~

brane enriched fraction j ==e~~~e~ succinate effect,
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losteric effect on the mitochondrial inner membrane, or the re-
sult of a diffusion phenomenon through a membrane, mediated by
the monovalent cations,

In the case of MDH (Fig.2) all ions have a similar affect.A
progressive release of the snzyme was observed as a function of
the concentration of the monovalent and divalent ions tested.Ths
only pecularity observed is with mg++ for which the curve pla-
teaus at lower levels of released MDH, than for the three ether
ions tested, No clear correlation can be drawn, as yet, betwsen
the nature of the ion and the intramitochondrial release of mi~

tochondrial MDH,

Genaration of intramitochondrial relsase~binding cycles of mito-

chondrial AAT and NMDH in presence and abssnce of monovalent and

bivalent cations

Under the specified conditions released AAT and iIDH can re-
bind with the mitochondrial membrene fraction, Fhe release-bin-
ding cycles are compareable to those obtained with succinate (1),
fable 1 summarizes the results obtained with AAT and shows clear-
ly the relationship betwsen the shuttling of the enzymes from
membrane to intramitochondrial soluble compartments and the pra-
sence of exogenous ions. Similar results were obtained for MDH,.

A challenging hypothesis would be teo relate the functional
significance of these phenomena to the transport of ions and
small molecules from the intramitochondrial soluble compartment

to the membrane.
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