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The timing of cell division is coordinated with other cyclic events, of other periodicities,
in the lives of cells. From bacteria, to algae, to regenerating liver cells of mammals, the
circadian biological clock controls the time of day during which cell division can occur”
2. The mechanism and function of this time restriction, or gating, of cell division is poorly
understood in any system. The circadian control of cell division in cyanobacteria
provides an opportunity to assess both how and why these processes are interlocked.
The model organism Synechococcus elongatus is a unicellular cyanobacterium for
which genetic manipulation is simple, circadian rhythms of gene expression are readily
measured, and extensive genetic tools are available. In S. elongatus the number of
genomes per cell in culture as well as the superhelical status and compaction of the
chromosomes, oscillate with circadian periodicity” *°. Furthermore, the topological
status of the chromosome is highly correlated with a distinct state in gene expression,
and has been proposed to be a key factor in imparting circadian gene expression
patterns®. Although S. elongatus can divide once or more during a single circadian
cycle, the fidelity of the clock is remarkably stable and inherited with perfect phase from
mother to daughter cell®. This project aims to resolve the subcellular localization of
chromosomes and fluorescently tagged oscillator proteins during the cell and circadian
cycles. How clock proteins and chromosomes are inherited and related to the gating of
cell division will be investigated. Together, these data will enlighten our understanding
of the relationship between the cell and circadian cycles within the three-dimensional
architecture of intact cells.
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