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A novel formation of double-strand DNA breaks in the haploid germline nuclei of
Tetrahymena thermophila. Study for its molecular mechanisms and biological roles
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In this study, molecular mechanisms and biological roles of a novel
formation of post-meiotic DNA double-strand breaks (DSB) in the haploid micronuclei (pronuclei) of
Tetrahymena thermophila were analyzed. After completion of meiosis, the Topll, and Spoll mediated
DSB formation in all the four pronuclei. Soon thereafter, DNA repair including histone replacement
took place in the pronucleus that was adjacent to the mating-junction. This nucleus then began an
additional mitosis as the selected pronucleus to produce gametic nuclei, while the other three
unselected nuclei with persistent DSB eventually disappeared from the cytoplasm. Defective DSB
formation in mutant strains abolishes not only nuclear selection but also histone replacement. These

results suggest that the post-meiotic DSB is likely an intrinsic developmental program of the
pronucleus and potentially contributes to chromatin remodeling to produce gametic nuclei capable of
forming a zygotic nucleus.
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