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Elucidation of the principles in the replication initiation mechanisms that
support bidirectional replication and in the regulatory systems for the

replication initiation
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The replication initiation complex of Escherichia coli consists of a
replication origin oriC DNA, DnaA protein multimers, DnaA assembly-stimulating factor DiaA protein,
and DNA bending protein IHF. In this study, we found that two DnaA pentamers promote expansion and
stabilization of the single-stranded region of oriC DNA, enabling efficient helicase loading. The
chromosomal DNA factor DARS2 timely activates DnaA during the cell cycle. This requires binding of
Fis protein, which is expressed in an exponential growth phase-specific manner, to DARS2. In this
study, we clarified that Fis binds to DARS2 in a timely manner during the cell cycle ensuring the
timely activation of DARS2, that the activated form of DnaA inhibits DARS2-Fis binding by a negative

feedback manner, and the molecular mechanisms underlying the feedback regulation.
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