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Regulation of chromatin architecture by G-quadruplex and its binding protein,
Rifl
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A conserved nuclear factor, Rifl, is required for genome-wide regulation of
origin firing timing. It represses origin firing through its ability to generate
replication-repressive chromatin architecture and to recruit a phosphatase. It binds to G-quadruplex

through its two G4 binding domain, one located in the N-terminal HEAT repeats and the other located
near the C-terminus. It binds preferentially parallel-type, oligomerized G4. Both N-terminal HEAT
repeats and the C-terminal unknown domain are required for origin suppression by Rifl. Genetic
screening for a mutant that can bypass Cdc7(Hskl) function led to identification of L848S and R236H
that can no longer repress replication. L848S fails to bind to chromatin, but R236H still binds to
chromatin. On the basis of the results, we have proposed a model on how multimeric Rifl protein
binds to multimeric G4 on the chromatin and tether chromatin fibers to generate a higher-order

chromatin structure.
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