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Introduction

Reactome is open-source, open access, manually curated and peer-reviewed pathway database. Pathway annotations 
are authored by expert biologists, in collaboration with Reactome editorial staff and cross-referenced to many 
bioinformatics databases. A system of evidence tracking ensures that all assertions are backed up by the primary 
literature. Reactome is used by clinicians, geneticists, genomics researchers, and molecular biologists to interpret the 
results of high-throughput experimental studies, by bioinformaticians seeking to develop novel algorithms for mining 
knowledge from genomic studies, and by systems biologists building predictive models of normal and disease 
variant pathways. 
The development of Reactome is supported by grants from the US National Institutes of Health (P41 HG003751), 
University of Toronto (CFREF Medicine by Design), European Union (EU STRP, EMI-CD), and the European 
Molecular Biology Laboratory (EBI Industry program).
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DNA Replication ↗

Stable identifier: R-HSA-69306

Compartments: nucleoplasm, cytosol
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DNA REPLICATION PRE-INITIATION

Studies in the past decade have suggested that the basic mechanism of DNA replication initiation is conserved in all 
kingdoms of life. Initiation in unicellular eukaryotes, in particular Saccharomyces cerevisiae (budding yeast), is well 
understood, and has served as a model for studies of DNA replication initiation in multicellular eukaryotes, including 
humans. In general terms, the first step of initiation is the binding of the replication initiator to the origin of 
replication. The replicative helicase is then assembled onto the origin, usually by a helicase assembly factor. Either 
shortly before or shortly after helicase assembly, some local unwinding of the origin of replication occurs in a region 
rich in adenine and thymine bases (often termed a DNA unwinding element, DUE). The unwound region provides 
the substrate for primer synthesis and initiation of DNA replication. The best-defined eukaryotic origins are those of 
S. cerevisiae, which have well-conserved sequence elements for initiator binding, DNA unwinding and binding of 
accessory proteins. In multicellular eukaryotes, unlike S. cerevisiae, these loci appear not to be defined by the 
presence of a DNA sequence motif. Indeed, choice of replication origins in a multicellular eukaryote may vary with 
developmental stage and tissue type. In cell-free models of metazoan DNA replication, such as the one provided by 
Xenopus egg extracts, there are only limited DNA sequence specificity requirements for replication initiation (Kelly 
& Brown 2000; Bell & Dutta 2002; Marahrens & Stillman 1992; Cimbora & Groudine 2001; Mahbubani et al 1992, 
Hyrien & Mechali 1993).
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DNA Replication Pre-Initiation ↗

Location: DNA Replication

Stable identifier: R-HSA-69002

Compartments: nucleoplasm, cytosol

Although, DNA replication occurs in the S phase of the cell cycle, the formation of the DNA replication pre-
initiation complex begins during G1 phase.
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Synthesis of DNA ↗

Location: DNA Replication

Stable identifier: R-HSA-69239

Compartments: nucleoplasm, cytosol

The actual synthesis of DNA occurs in the S phase of the cell cycle. This includes the initiation of DNA replication, 
when the first nucleotide of the new strand is laid down during the synthesis of the primer. The DNA replication 
preinitiation events begin in late M or early G1 phase.
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