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The paper introduces the novel concept
that, once initiated, a round of DNA replica-
tion will run to completion in the absence of
protein synthesis. To start a new round, de
novo protein synthesis is required. [The SCI®
indicates that this paper has been cited in
over 530 publications since 1961.)
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“Our Institute of Microbiology at the
University of Copenhagen was established in
1958, and since that time we have received
numerous visitors from the US. Phil Hana-
walt was one of them. He had just finished
his PhD work at Yale University when he
came over to work with me in November
1958. At first he continued doing radiation
studies with strain 15T~ of Escherichia coli.
Nothing striking happened until one day,
looking at Phil's latest results, | experienced
the only true flash of scientific intuition 1
canrecall: somehow his results suggested to
me that a round of replication might be
autonomous in the sense that protein syn-
thesis was needed to start the round but not
to run it to completion. It is well known that
‘...chance only favours the prepared mind,’
and I'm sure that in this case the element of
preparedness was a keen awareness that a
culture of bacteria must be viewed as a pop-
ulation of cells representing all stages in
cycles such as the DNA replication cycle.

“The concept of autonomy in a round of
replication was tested in various ways. In the
paper discussed here the phenomenon of
‘thymineless death’ (a characteristic of the
strain we worked with) was important. We
could show that, in an exponentially grow-
ing population, a small fraction (two to three
percent) of the cells were immune to
thymineless death and that this fraction
probably represented cells that had com-
pleted a round of replication but not initiat-
ed a new round. Incubation with thymine,
but without arginine and uracil (strain 15T
requires both for growth), for 40-60 minutes
caused the entire population of cells to ac-
cumulate in the ‘immune state.’ Presumably,
this long period was needed for cells that
had just started a round of replication to
complete it. We use the term ‘run out’ ex-
periment to describe this course of events.

“In the succeeding paper,! the analysis
was pushed further by means of autoradiog-
raphy of whole cells labeled in various ways
by 3H-thymine. We could show that if cells
more or less double their DNA content in
the absence of protein synthesis, they do not
initiate a new round of replication until pro-
tein (and mass) synthesis has caught up with
replication. The studies presented in our two
papers in the Journal of Molecular Biology
have inspired much subsequent work on
DNA replication in vivo.23

“In my own laboratory, the ‘run out’ type
of experiment has also been used to study
RNA and protein synthesis in vivo. The an-
tibiotic rifampicin has been usefu! for study-
ing run-out of RNA synthesis, %5 and the
growth rate of polypeptide chains has been
estimated by pulse-chase labeling with ra-
dioactive amino acids.”®
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