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G-quadruplexes (G4) appear in both DNA and RNA, and are implicated in

various biological reactions. We have studied their roles in regulation of DNA replication. Based on
our long-standing studies on the second mode of DNA replication in E.coli, we hypothesized that
replication can be initiated from RNA-DNA hybrids promiscuously generated on the genome. We show
that G4/ RNA-DNA hybrid is efficiently formed upon transcription of G-rich DNA, and could serve as
origins of DNA replication. One of the major initiation sites is located near terC, 180° opposite
to the oriC, the primary origin, to which RecA and PriA, recombination and replication factor,
respectively, essential for this mode replication, bind.

Conserved nuclear factor, Rifl, binds to G4 and regulates genome-wide replication timing. It does so
by creating higher-order nuclear architecture near the nuclear periphery, which may be inhibitory
for initiation. We have also clarified the functional domains of Rifl.
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