Accepted Manuscript

RESEARCH |

Title: Eukaryotic DNA replication: Orchestrated action of
Multi-subunit protein complexes

-

Mechanisms of Mutagenesis

Authors: Sukhyun Kang, Mi-Sun Kang, Eunjin Ryu,
Kyungjae Myung

PII: S0027-5107(17)30056-8

DOI: http://dx.doi.org/doi:10.1016/j.mrfmmm.2017.04.002
Reference: MUT 11590

To appear in: Mutation Research

Received date: 15-3-2017

Revised date: 13-4-2017

Accepted date: 30-4-2017

Please cite this article as: Sukhyun Kang, Mi-Sun Kang, Eunjin Ryu, Kyungjae
Myung, Eukaryotic DNA replication: Orchestrated action of Multi-subunit
protein complexes, Mutation Research/Fundamental and Molecular Mechanisms of
Mutagenesishttp://dx.doi.org/10.1016/j. mrfmmm.2017.04.002

This is a PDF file of an unedited manuscript that has been accepted for publication.
As a service to our customers we are providing this early version of the manuscript.
The manuscript will undergo copyediting, typesetting, and review of the resulting proof
before it is published in its final form. Please note that during the production process
errors may be discovered which could affect the content, and all legal disclaimers that
apply to the journal pertain.


http://dx.doi.org/doi:10.1016/j.mrfmmm.2017.04.002
http://dx.doi.org/10.1016/j.mrfmmm.2017.04.002

Eukaryotic DNA replication: Orchestrated Action of Multi-subunit Protein
Complexes

Sukhyun Kang?!, Mi-Sun Kang?, Eunjin Ryu!?, Kyungjae Myung'?

1Center for Genomic Integrity, Institute for Basic Science, Ulsan 44919, Republic of
Korea

2School of Life Sciences, Ulsan National Institute for Science and Technology, Ulsan
44919, Republic of Korea

Correspondence to Sukhyun Kang: E-mail kangshj@ibs.re.kr; Phone +82-217-5530;
Fax +82-52-217-5519

Abstract

Genome duplication is an essential process to preserve genetic information between generations.
The eukaryotic cell cycle is composed of functionally distinct phases: G1, S, G2, and M. One of the key
replicative proteins that participate at every stage of DNA replication is the Mcm2-7 complex, a
replicative helicase. In the G1 phase, inactive Mcm2-7 complexes are loaded on the replication origins
by replication-initiator proteins, ORC and Cdc6. Two kinases, S-CDK and DDK, convert the inactive
origin-loaded Mcm?2-7 complex to an active helicase, the CMG complex in the S phase. The activated
CMG complex begins DNA unwinding and recruits enzymes essential for DNA synthesis to assemble a
replisome at the replication fork. After completion of DNA synthesis, the inactive CMG complex on
the replicated DNA is removed from chromatin to terminate DNA replication. In this review, we will
discuss the structure, function, and regulation of the molecular machines involved in each step of DNA

replication.
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