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#mCRE B Molecular genetic study on recombination enhanced by
blockage of replication at the Ter site on E. coli plasmids.

In order to elucidate effect of replication arrest, which is of frequent
and spontaneous occurrence, replication blocking sites have heen
frequently used. In £ coli, when the bi-directional replication forks
are blocked at the two flanking replication blocking (7&r) sites, a
second round of replication forks then arrive at the Zér sites,
producing giant linear DNA molecules, whose terminus ends
recombine and overcome the blockage at the 7Zer site through an
unknown mechanism. On the other hand, eukaryotic chromosomes,
and probably bacterial plasmids also, do not initiate the second
round of replication until the previous replication completes. When
their replication is arrested at the blocking sites, it is not known
whether recombination is enhanced or not. Here, we investigated
whether recombination is stimulated when bacterial plasmid
replication is inhibited by a 22 bp 7érd sequence and, if the
recombination is activated, what kinds of recombinational genes are
required for the activation by using various rec-defective mutants as
host. The results were (1) the recombination is enhanced 5 — 7 folds
by the fork block, (2) the enhancement is dependent on recA, reckF,
recO, recR and recd, but not recBC and rec€, and (3) the
enhancement disappeared when the 22 bp 7erd sequence was
replaced by a 0.6 kb E. coli chromosome fragment containing 7erA
site. The last result indicates that, in plasmids, multiple rounds of
replication are prohibited. The mechanism by which recombination
is enhanced by replication blockage at the 22 bp 7&rd sequence, but
not the 0.6 kb £. colf chromosome fragment containing the 7erA site,
is discussed.
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