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along DNA single-strands®"'*?, is also possible. Note that, in this
view, the ATP-dependent relaxation of non-origin-containing
DNA molecules observed in vitro reflects an uncoupled version
of a site-specific DNA gyration reaction catalysed by the
topoisomerase in vivo.

The site-specific gyration model in Fig. 4 postulates that the
initial opening of the DNA helix is followed by an RNA-primed
DNA chain start, which actually begins DNA synthesis. This
first RNA primer could either be synthesised by the same
enzymes that prime the Okazaki pieces made on the lagging
strand of the T4 replication fork, or be made by a separate
mechanism®?2, It has been shown recently that the T4 gene 61
protein, in conjunction with the T4 gene 41 protein, can
synthesise pentaribonucleotides, and that this synthesis has an
absolute requirement for a single-stranded DNA template (ref.
19 and C.-C.L., unpublished results). When additional repli-
cation proteins are present, these short ribonucleotides will
prime lagging strand DNA synthesis in the T4 in vitro system'®.
These two T4 proteins may therefore also have a crucial role in
replication fork initiation.

Despite our limited knowledge concerning the mechanism
of initiation of DNA replication forks, some similarities can be
seen between different systems. As is the case for many other
genomes (bacteriophage A, E. coli and eukaryotic chromo-
somes), replication forks in T4 seem to be able to start out
bi-directionally from an initial replication bubble®. We there-
fore expect that a detailed study of the T4 DNA topoisomerase
and its interaction with the other T4 replication proteins can
provide a model system in which some general properties of fork
initiation mechanisms can be elucidated.

Genetic data suggest that genes O and P of bacteriophage A
may act in a manner analogous to T4 DNA topoisomerase. As
for T4 genes 39, 52 and 60, the A O and P products interact with
each other, and when their levels are decreased, the initiation of
A DNA replication is altered®*. Experiments comparing various
lambdoid phages have shown the gene O product is highly phage
specific, presumably because it recognises origin DNA
sequences“S. Similarly, unlike most T4 genes, gene 39 function
cannot be complemented by bacteriophage T2 (W. M. Huang,
personal communication); this suggests that gene 39 may have a
role in T4 replication which is analogous to the role of gene O in
A replication.

Further study of the T4 DNA topoisomerase should also
provide valuable knowledge concerning the functions and
mechanisms of the important class of enzymes known as DNA
topoisomerases. In this respect, we have observed that, at much
higher enzyme concentrations (about equal weights of DNA and
T4 DNA topoisomerase), a novel ATP-independent DNA
topoisomerisation reaction can be detected, in which topolo-
gically knotted, double-stranded superhelical DNA molecules
are created. Most strikingly, these knots can subsequently be
removed by catalytic amounts of the topoisomerase, in an
efficient ATP-dependent reaction. As will be described in detail
elsewhere, such data reveal that the T4 DNA topoisomerase is
working by making transient double-stranded DNA breaks
which are rapidly and efficiently resealed in its ‘closing’ reaction.
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Erratum

In the letter ‘Basaltic pillars in collapsed lava-pool on the deep
ocean floor’ by J. Francheteau et al., Nature 281, 209-211, the
third author’s name was mis-spelt; it should read C. Rangin.
Figures 1 and 2 were incorrectly reproduced. They are shown
correctly below.

Fig. 1 General landscape: pillars with collapsed lava pond.
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Fig. 2 Detail of a pillar showing the centimetric pseudo layering
with thin and darker salient glass layers projecting from the basaltic
surface of the pillar.
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