Chapter 15

The Replicon

15.1 Introduction

15.2 Replicons Can Be Linear or Circular

· A replicated region appears as an eye within nonreplicated DNA.

· A replication fork is initiated at the origin and then moves sequentially along DNA.

· Replication is unidirectional when a single replication fork is created at an origin.

· Replication is bidirectional when an origin creates two replication forks that move in opposite directions.

15.3 Origins Can Be Mapped by Autoradiography and Electrophoresis

· Replication fork movement can be detected by autoradiography using radioactive pulses.

· Replication forks create Y-shaped structures that change the electrophoretic migration of DNA fragments.

15.4 Does Methylation at the Origin Regulate Initiation?

· oriC contains eleven repeats that are methylated on adenine on both strands.

· Replication generates hemimethylated DNA, which cannot initiate replication.

· There is a 13-minute delay before the repeats are remethylated.

15.5 Origins May Be Sequestered after Replication

· SeqA binds to hemimethylated DNA and is required for delaying rereplication.

· SeqA may interact with DnaA.

· As the origins are hemimethylated they bind to the cell membrane and may be unavailable to methylases.

· The nature of the connection between the origin and the membrane is still unclear.

15.6 Each Eukaryotic Chromosome Contains Many Replicons

· Eukaryotic replicons are 40 to 100 kb in length.

· A chromosome is divided into many replicons.

· Individual replicons are activated at characteristic times during S phase.

· Regional activation patterns suggest that replicons near one another are activated at the same time.

15.7 Replication Origins Can Be Isolated in Yeast

· Origins in S. cerevisiae are short A-T-rich sequences that have an essential 11-bp sequence.

· The ORC is a complex of six proteins that binds to an ARS.

15.8 Licensing Factor Controls Eukaryotic Rereplication

· Licensing factor is necessary for initiation of replication at each origin.

· It is present in the nucleus prior to replication, but is inactivated or destroyed by replication.

· Initiation of another replication cycle becomes possible only after licensing factor reenters the nucleus after mitosis.

15.9 Licensing Factor Consists of MCM Proteins

· The ORC is a protein complex that is associated with yeast origins throughout the cell cycle.

· Cdc6 protein is an unstable protein that is synthesized only in G1.

· Cdc6 binds to ORC and allows MCM proteins to bind.

· When replication is initiated, Cdc6 and MCM proteins are displaced. 

· The degradation of Cdc6 prevents reinitiation.

· Some MCM proteins are in the nucleus throughout the cycle, but others may enter only after mitosis.

15.10 D Loops Maintain Mitochondrial Origins

· Mitochondria use different origin sequences to initiate replication of each DNA strand.

· Replication of the H strand is initiated in a D loop.

· Replication of the L strand is initiated when its origin is exposed by the movement of the first replication fork.

