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Biochemistry

Backers, please

Nobel prizewinners usually spring from
big universities or commercial laborato-
ries—and can count on generous budgets
to follow up their seminal ideas. Not so
the British winner of the 1978 prize for
chemistry, Dr Peter Mitchell. Having left
university life for health reasons, since
1963 he and a small team have been
working in their own private charitable
.research institute near Bodmin in Corn-
wall. The institute is now faced with
possible closure. The reason: inflation.
While prudent investment has doubled
the value of the institute’s original en-
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dowment, British prices have quintupled.

Any would-be rescuer will have to be a
pure philanthropist. Dr Mitcheil’s team is
engaged in basic research. Like all basic
research that changes man’s understand-
ing of the fundamental mechanisms of his
world, it is likely eventually to have
“practical” (ie, commercial) implica-
tions. But the linkage of theory to prac-
tice may be indirect and certainly will not
come overnight. ]

Indeed, the so-called chemiosmotic
theory that won Dr Mitchell his Nobel
prize was so revolutionary that only now
are its detailed implications being ex-

Contributions to make

plored. The first job was to get the
hypothesis itself accepted. That took the
best part of 17 years, from 1961 when Dr
Mitchell first proposed it (while still at
Edinburgh University) to the time he
won his prize.

The problem to which Dr Mitchell
found the key was how living cells har-
ness the energy they need. Scientists
knew the ultimate source of the energy:
for plants, the photosynthetic processing
of sunlight; for animals and bacteria, the
oxidation of food (sugars and fats). They
also knew how cells eventually stored the
energy derived from these sources: by
synthesising a specialised molecule called
ATP. What eluded them was the link
between energy gathering (eg, oxidation)
and energy storing (ATP synthesis).

Most scientists assumed that the link
was provided by specialised molecules

dissolved within the soupy interior of.

cells. Awkwardly, a decade’s intensive
search failed to turn up the expected
molecules.

Dr Mitchell’s solution to this quandary
was to propose that the link between
energy gathering and storage is provided
as much by the cell’s structure as by the
cell’s chemistry. He focused attention on
the membranes that partition the interior
of cells. Most scientists had previously
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regarded these as being as functionless as
the walls of a factory, but Dr Mitchell’s
theory gave them a key role.

Consider the case of animal—including
human—cells. Within these both energy
gathering and storage take place in spe-
cialised subunits called mitochondria
which are separated from the rest of the
cell by membranes. Both the enzymes
which oxidise the cell’s food and those
which synthesise ATP are embedded in
these membranes. In simplified terms, Dr
Mitchell’s theory says that the two sets of
enzymes are linked as follows:
® thc cnzymes which oxidise food also
transport protons to the outside of the
mitochondria, into the cellular fluid.
They do this by splitting molecules into
negatively charged ions and positively
charged protons, which are carried
through the membrane.

@ this concentration of protons outside
the mitochondria creates an imbalance.
Not only is the fluid outside the mito-
chondria (with its higher concentration of
protons) more acidic than that inside, it is
also (relatively) positively charged.

® (rying to remedy the imbalance, pro-
tons naturally flow back across the mem-
brane. As they do so, their energy is
harnessed to drive the synthesis of ATP,
much as the energy of water falling on a
watermill is harnessed.

The theory is neat. In broad terms,
moreover, it holds true not only for the
mitochondria of animal cells but also for
bacteria and the chloroplasts of plant
cells. But scientists have yet to work out
in precise detail how membranes are
structured to tap the energy of the proton
flow across them. Doing so will provide
new insights into the mechanisms of cells
and could provide new techniques for
controlling man-made chemical reac-
tions. It would be nice to be sure that Dr
Mitchell's team will be able to carry on
helping to elaborate his insights in its
Cornwall retreat.
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