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Abstract

We have recently discovered that the human DNA polymerase 0 (Pol 0) functions during
the earliest steps of DNA replication and influences the timing of replication initiation.
Pol 6 binds to chromatin during early G1 of the cell cycle, interacts with the Orc2 and
Orc4 components of the Origin recognition complex and controls the association of
MCM helicase proteins with origins. Pol 6-depleted cells exhibit a normal density of
activated origins in S phase, but Early-to-Late and Late-to-Early shifts are observed at a
number of replication domains. This novel Pol O function could be particularly important
within the context of cancer as we found that excess Pol 6, strongly associated with poor
clinical outcome of patients with colon, breast and lung cancers, resulted mostly in a
delayed timing of multiple chromosomal domains. I will discuss how abnormal temporal
control of replication might represent an adaptive mechanism responsible for cell survival
upon high level of replication stress, a driving force of cancer progression, and explain
therapeutic resistance towards multiple anticancer agents that target DNA replication
forks.
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