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What should you know as background for understanding this paper?

1. We learnt that replication of the E. coli chromosome is bidirectional, one half of the chromosome being replicated by the right replication fork, the other half by the left replication fork. There are two potential ways of doing this. Either the replication machine can move from the origin to the terminus or the replication machine can stay put at one place and the DNA can be spooled in for replication. The latter model is called the stationary replication factory. There is evidence in bacteria that the replication enzyme remains stationary and it is the DNA that translocates for replication. The paper addresses this issue in yeast.
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Fig. 1. The replication factory model. The stationary replication factory is shown here as the purple square. The green circle represents the origin and the red represents the terminus. The origin region replicates first, followed by the rest of the loci on the chromosome in a sequential fashion. The force of replication extrudes the daughter duplexes, while the adjacent yet to be replicated DNA enters the factory. The terminus region will be the last to be replicated.
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In living cells specific proteins can be labeled by fusing them to fluorescent proteins: GFP (green fluorescent protein); YFP (yellow fluorescent protein); RFP (red fluorescent protein). GFP is a jelly fish protein. The GFP-fusion proteins can be visualized by fluorescence microscopy.
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Fig. 2. GFP-fusion proteins can be used to visualize specific cell components. The examples shown here are for the yeast Saccharomyces cerevisiae.
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We can also use GFP or a similar fluorescent protein tag to visualize specific DNA loci within a genome. The trick here is to insert next to the locus of interest a series of a DNA sequence capable of binding a protein with high affinity. A common example is an array of Lac operators that can bind the Lac-repressor protein. If we express a version of the repressor fused to GFP in the cell containing the operator array at a chromosomal locus, that array will show up as a green spot when examined by fluorescence microscopy. We could use the Tet-operator array and the Tet-repressor instead. Or we can have one locus tagged by the LacO-GFP-Lac repressor system. And we can tag a second locus by the TetO-RFP-Tet repressor system. By doing so we can visualize two chromosomal loci simultaneously in a single experiment.
Fig. 3. Tagging DNA loci by fluorescence. Two plasmid molecules in the yeast nucleus are tagged by two different types of fluorescence: one by GFP-lac Repressor/LacO and the other by RFP-Tet repressor/TetO.

