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A role of genome dynamics in dramatic cell death caused by thymine synthesis
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Cell death (called thymine-less death) are induced when replication is
inhibited by thymine starvation. However, their mechanisms are unclear because genome-wide profiles
of replication progression have not been fully understood. Here, using Escherichia coli, we found
the followings. (1) The E. coli genome is divided regionally into two types (named Fork Path)
through which replication-fork progresses, and (2) progression of replication is delayed at the
boundaries (named Fork Trapping Zone (FTZ)) of these two regions under scarce thymine. Moreover, (3)

the bacterial chromatin-structuring protein H-NS and the transcription elongation factor DksA
participate in the replication delay at FTZ, and (4) dysfunction of replication-pausing at the FTZ
enhances genomic instability in thymine starvation. These results suggest that replication barriers
at FTZ under scarce thymine are programmed in a fundamental genomic configuration, and safeguards

genomic integrity in thymine starvation.
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