Antibacterial Agents

Chemistry and Functions of Colicins. Pro-
ceedings of a conference, Philadelphia,
May 1972. LoweLL P. HaGeRr, Ed. Aca-
demic Press, New York, 1973. xiv, 138
pp., illus. $7.50.

The resurgence of interest in colicins
began in the early 1960’s with the find-
ing from Nomura’s laboratory that.the
killing action of different colicins was
exerted by a variety of biochemical
mechanisms and was probably mem-
brane-associated. To date the colicins
isolated and purified appear to be simple
proteins composed solely of amino acid
residues. Recently, as reported in this
volume, Nomura and his colleagues
have shown that colicin E3 acts, in vivo
and in vitro, as an extremely specific
nuclease, cleaving a small fragment near
the 3’ terminal end of the 16§ RNA
of the 30S ribosomal subunit, but only
in intact ribosomes. The mechanism of
action of no other colicin is known in
as much detail, although the closely re-
lated molecule E2 has been studied
extensively by Almendinger and Hager,
who report that it appears to cleave
DNA through the intermediate action
of endonuclease I.

An immunity mechanism, apparently
involving a specific inhibitor, protects
colicinogenic cells from the killing ac-
tion of the colicin that they produce.
The in vitro E3 assay system has per-
mitted a start on the isolation of this
very specific inhibitory material, which
appears to be a protein. Konisky has
shown that colicins Ia and Ib have very
similar amino acid compositions and
that antiserums prepared against the
two isolated colicins show almost total
cross-reactivity, indicating very similar
three-dimensional structures. Yet cells
producing one of these two colicins are
not immune to the other.

The genetic determinants of colicins,
col factors, are stable extrachromosomal
elements. Helinski summarizes his
studies on the replication of these ele-
ments. A variety of closed circular
forms are found or can be induced, and
particularly intriguing is the implication
of covalently linked RNA inserted as
a primer in the DNA replication pro-
cess.

Perhaps the most fascinating aspect of
colicins is their close association with
the cell membrane. They must be trans-
ported across the membrane during se-
cretion from the colicinogenic cell. The
target cells appear to have clearly de-
fined receptors. Sabet and Schnaitman
report on the isolation of E3 receptor
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protein, which binds the colicin ex-
tremely tightly and appears to be lo-
cated in the outer membrane of the cell
and possibly not at all on the inner
plasma membrane. Since E3 must come
in direct contact with the 30S ribosomal
subunit, the colicin molecule itself must
at least penetrate completely through
the inner membrane even if it is not
released internally into the cytoplasm.
In the case of E2, if it is working
through an intermediate protein, its en-
tire action could, of course, occur in a
membrane-bound form. Luria et dl.,
using tryptic action on membrane-
bound colicins K and El, suggest their
probable role in affecting amino acid
transport. A clear-cut demonstration
that colicins exert their influence by
action in the cytoplasm or, conversely,
while bound to the membrane has yet
to be made. These substances provide
remarkably interesting model systems
for membrane action in general, with
all the possibilities for genetic and bio-
chemical manipulation that are avail-
able in Escherichia coli and other bac-
teria.

The subject matter of this book is
fascinating. The chapters are not uni-
form but all are worth reading. The
offset printing is good and the typo-
graphical errors are minimal (almost
zero), The half-time for its usefulness
will be short in this rapidly moving
field and is measured by the date of
the next symposium on colicins, which
may already have occurred. The papers
were presented in May 1972. It is too
bad that the book could not have
lived up to its trade description “Aca-
demic Press Rapid Manuscript Repro-
duction.”

FREDERIC M. RICHARDS
Department of Molecular Biophysics
and Biochemistry, Yale University,
New Haven, Connecticut
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