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The roles of the G-quadruplex-binding activity of human ORC in replication
origin establishment
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Human ORC, one of the replication initiation proteins, exhibits preferential

binding to G-quadruplex (G4)-formable single-stranded DNA (ssDNA) or RNA. To elucidate the
biological roles of this activity, we analyzed the function of the human ORCl subunit, which is
known to possess the activity. We have found that the mutated ORC1, in which G4-motif ssDNA binding
activity is reduced, exhibits abnormal localization in human cell nuclei and also that the
N-terminal region, in which G4-motif ssDNA binding domains exist, has DNA supercoiling activity.
These suggest that G4-motif ssDNA binding activity may be required for proper chromatin binding of
ORC and involved in some structural changes of origin DNA during replication initiation.
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