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plasmid DNA, knot and unknot single
stranded DNA, link and unlink rings of
duplex DNA. However, Its role in vivo is
poorly understood. Sternglanz et al."
searched for mutations in the structural
gene for DNA topoisornerase I by screenmg a bank of temperature-sensitive strains
of Escherichia coli. The enzyme was
assayed at the non-permissive temperature

by using agarose gels to monitor the conversion of supercoiled phage PM2 DNA to
its relaxed form. From 800 isolates two
designated top l O and top250, were found
to have low topoisomerase activity. Mapping of the top gene showed that it and the
temperature-sensitive

mutation were unre-

trol of regulatory systems other than
cAMP/CRP are affected.
Thus a gene for one of the many DNA
topoisomerases has been ident;r;ecland the
role of DNA topoisomerase I in vivo has
been indicated. At present this role is still
somewhat hazy, but appears to be one of
maintaining .the superhelicity
of the
chromosome at the required level. The
existence of top deletions will allow the
genes for other topoisomerases to be identified and so help explain why deletions in
these genes is non-lethal.
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Are liposomes good models for biomembranes?

lated and that top lies closely linked to the
well characterized cysS gene at 28 min on The celebrated model of the structure of
the linkage map.
biological membranes
elaborated
by
The proximity of top to cysS prompted a Singer and Nicolson' and popularized in
search for top deletions among strains the phrase 'fluid mosaic' has served us well
known to be deleted in cysB. Four isolates over the past decade. Studies on the rotawith no detectable topoisomerase I activity tion and translational
diffusion
of
were found, showing top I O and top250
fluoresccntlyor radioactively-labelled
mutants produce
polypeptides
with membrane proteins has demonstrated that,
residual activity. The existence of top dele- indeed, in many cases the notion of
tions indicates that DNA tapa isomerase I peripheral and integral membrane proteins
bobbing around in a sea of phospholipids is
a good approximation to reality (see e.g.
Ref. 2). In the case of the inner mitochondrial membrane, there is evidence that diffusion of proteinaceous electron transport
complexes in the fluid phospholipids may
be responsible for controlling the rate of
electron transport under uncoupled conditions, since this rate correlates nicely with
the inverse of the mean free path of
randomly-colliding
electron
transport
complexes in semi-synthetic membranes of
different lipid: protein ratios'.
Now, however, Singer and Michael
Conrad have reported a series of experiments which may require us to revise our
views on lipid-protein interactions and
biological membrane structure'. The basis
for such a provocative statement is an
experimental protocol of such simplicity,
and data of such a startling character, that
no other conclusion seems warranted.
They determined the degree of binding of
amphipathic molecules: (a) to unilamellar
vesicles containing only phospholipids
(liposomes); and (b) to biological membranes such as erythrocyte ghosts or sarcoplasmic reticulum vesicles. The cationic
amphipaths chlorpromazine and me thochlorpromazine were studied in greatest
detail, but similar results were obtained
with the anionic dinitrophenol and the
neutral molecule l-decanol.
Solutions of the radiolabelled drugs were
mixed with suspensions of Iiposomes.
Bound and free drug molecules were s.eparated by a filtration method, called hygro-

scopic desorption, and a partition coefficient for drug solubility in the membranes
was calculated from the amount of drug
bound and the volume fraction of the
membranes.
Both chlorpromazine and
methochlorpromazine gave partitioncoefficients of 1490, consistent with the
widely-held view that these compoundsare
rather hydrophobic. No surprises so far.
But when the experiment was repeated
with biological membranes such as erythrocyte ghosts, the partition coefficient
came out to be about 0.1. Obviously,the
presence of proteins and/or glycoproteins
so modifies the structure of the phospholipids that the amphipathic molecules
no longer dissolve in the membranes.The
authors refer to this as an 'internal pres·
sure' in the phospholipids.
However, this result contrasts withan
earlier result of Seeman and colleagues',
who performed a similar type of experiment but found that the partition coefficient for chlorpromazine into erythrocyte
ghosts was rather high. The differencein
experimental protocol was that Seeman
used a more traditional centrifugalprocedure for separating bound and free drug
molecules. To try and resolve the discrepancy, Conrad and Singer repeated this
type of experiment using the centrifugal
procedure, and confirmed the anomaly;
the centrifugal method gives high apparent partition coefficients whatever the
nature of the membranous material
studied. However, whereas the binding01
chlorpromazine and methochlorpromazine
are additive when judged by the hygroscopic desorption method, they are syner·
gistic when observed by the centrifugal
method. Conrad and Singer concludethai
apparent partition coefficients determined
with the centrifugal method correlatewith
the formation
of micelles by the
amphipaths, and thus do not give a useful
indication of the true partition coefficients.
To what extent the principle that
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The end of the scientific
paper-chase?
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