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The conditions necessary for isolating plant
mitochondria exhibiting respiratory control
were examined in detail. The activation of
succinate oxidation by ATP was shown to be
unrelated to oxidative phosphorylation. A
study of respiratory inhibitors suggested the
presence of an oxidase, other than cyto-
chrome oxidase, in sweet potato mitochon-
dria. [The SC/® indicates that this paper has
been cited in over 130 publications since
1963.]
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““At the time, studies on plant mitochon-
dria were diverse, and apart from one re-
port,) with little detail, no evidence of
respiratory control had been provided. It
was important to establish that respiratory
control was an intrinsic property of plant
mitochondria—a reflection of their efficien-
cy of energy conservation and membrane in-
tegrity. | had felt that the equations used to
explain oxidative phosphoryliation did not
really explain much, but worse, they ap-
peared to ignore the membrane. My belief
in the role of the membrane and charge sep-
aration had been greatly influenced by R.N.
Robertson? and Peter Mitchell3—although |
did not fully comprehend the latter paper.

“We set about examining the procedures
and precautions necessary to prepare tightly
coupled mitochondria, and what better
place could have been chosen than the
johnson Foundation with its superb techni-
cal equipment and personalities like Britton

Chance, Ronald Estabrook, and Walter
Bonner—even encouragement to play
cricket for a local club.

“The choice of material was difficult be-
cause of a lack of plant growth facilities.
Potato was available all year and is still
useful, but difficult, tissue. Today, one
would use better grinding techniques and
some sort of density gradient to ‘purify’ the
mitochondria. Nevertheless, our paper
showed others what could be done and how
one could assess the biochemical integrity
of plant preparations. It was important to
establish criteria by which plant mitochon-
driacs could compare, and assess, the quali-
ty of their preparations. Furthermore, the
paper provided some results on cyanide-in-
sensitive respiration which could not be ex-
plained by the ‘excess-cytochrome-oxidase’ -
hypothesis. This further strengthened the
suggestion of a cyanide-insensitive alternate
oxidase.

“I don’t really know why the paper has
been cited so often—we misinterpreted the
ATP-activation of succinate dehydrogenase
and the coupled NADH oxidation. Now we
recognise the NADH oxidation as being due
to a separate enzyme on the external face of
the inner membrane. However, the P/O
ratios still tend to be rather low.

“The current state of affairs of plant mito-
chondria has been recently reviewed.4 Our
knowledge has increased greatly, but with
that knowledge has come a greater appreci-
ation of our ignorance—there is probably
more confusion and more disagreement
than there was in 1963. We now worry about
malate oxidation and the role of NAD-malic
enzyme; about the rotenone-insensitive
pathway, the cyanide-insensitive pathway,
and the interaction between the two. We
don’t worry enough about the proper opera-
tion or activation (?) of Site | phosphoryla-
tion. All of these are features which appear
to be different from animal mitochondria. It
is pleasing to reflect that we have pro-
gressed from a stage of following . the
‘animal’ workers to independence, and in
some instances, to leading them.”
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