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Rif1, an evolutionally conserved nuclear factor, regulates genome-wide replication timing by
its ability to recruit phosphatase and by its potential to generate higher-order chromatin
structures near nuclear periphery. It also regulates DSB repair by facilitating NHEJ during
G1 phase in mammalian cells. Rif1 binds to subsets of G-quadruplex (G4) on the genome
both in vivo and in vitro and inhibits initiation of DNA replication over ~100 kb segments in
fission yeast. Mammalian Rif1 also binds to G4. A portion of mammalian Rif1 is localized
near nuclear periphery and is biochemically fractionated into detergent-resistant membrane
fractions. We show that Rif1 associates with endomembrane and this association requires
small stretches of amino acids near the C-terminus of Rif1. Point mutations in the C-terminal
segment of Rif1 lead to its dissociation from the nuclear periphery, loss of mid-S replication
foci pattern, perturbation of multimer formation and dramatically altered replication timing
throughout the genome with subsets of replication timing domains being converted from late
to early. They also affect repair of IR-induced DSB, but not cell proliferation or cellular
responses to replication stress. We will discuss mechanisms of nuclear membrane
association of Rif1 and its cell cycle regulation, and how it may contribute to chromatin
structures and spatio-temporal regulation of DNA replication. We will also show the
molecular dynamics of the full-length Rif1 protein analyzed by high-speed AFM, and will
present a model on how Rif1 interacts with DNA and nuclear membrane through its C-
terminal domain.



