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When replication fork progression is aberrant, genome becomes instable by
replication stress, leading to pathological disorders. Thus, the DNA damage response ensures genomic
stability under replication stress. However, the dynamics of fork movements in cells and impact of
the damage response on the dynamics remains unknown in any organism. To approach these problems in
Escherichia coli cells, | had developed a new technique to accurately measure fork speed in the
cells. Here, using the technique, we found that speed distribution of individual forks is relatively
uniform but contains three subpopulations that have different speeds. A major determinant of fork
speed was DNA polymerase (Pol) 111 in the replication machinery. Furthermore, onset of the DNA
damage response uniformly decreased speed of individual forks. The slowdown mechanism was operated
by detachment of the major speed determinant, Pol 111, from forks by DinB (pol 1V), and a noble
function of RecA recombinase.
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