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Generally, the chromosomes of eukaryotes such as yeasts are linear, while
those of prokaryotic organisms such as Escherichia coli are circular. To elucidate why these two
types of morphologies exist in the biological world and why eukaryotes do not possess circular
chromosomes, we created cells with self-circularized chromosomes using fission yeast, which only has
three chromosomes, and extensively analyzed their phenotype. As a result, it was found that cells
with circular chromosomes tend to have tangled chromosomes during cell division, which leads to
increased susceptibility to cell death. Furthermore, their high sensitivity to topoisomerase

inhibitors suggests that topoisomerases may not function adequately on circular DNA in eukaryotic
organisms.
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