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Novel insights for the cell cycle developed from analyses of a specific DNA
bending factor
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E. coli IHF protein is a DNA bender binding to DNA sequence-specifically.
IHF binding supports the initiation of replication at the chromosomal origin, oriC as well as
transcription regulation of various genes. DARS2 and datA are chromosomal DNA elements that control
the activity of the replication initiation protein DnaA, and are timely activated depending on IHF
binding. Before the replication initiation, DARS2 is temporarily activated by IHF binding,
activating DnaA. After the replication initiation, datA is temporarily activated by IHF binding,
inactivating DnaA. Here, multifaceted analyses were conducted to elucidate the mechanism underlying
such controls. As a result, several novel candidate regulators of IHF binding were discovered. In
particular, transcription readthrough from the tRNA operon upstream of datA was revealed to sustain
timely dissociation of the datA-IHF complex. Multiple transcription termination mechanisms were also
revealed to operate within the datA region.
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