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Adaptative implication of chromosome fusion in Drosophila karyotype evolution
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The number of chromosomes changes during eukaryotic evolution, resulting in

differences between closely related species and within species. To clarify the adaptive significance
of such evolutionary changes, we (1) improved the evolutionary probability method, which can detect
natural selection at the nucleotide site level over the entire genome, to be applicable without a
molecular phylogenetic tree, and (2) used the experimental evolutionary approach to try to reproduce
the evolutionary process of neo-X and neo-Y chromosomes in Drosophila albomicans, each of which
arose from a fusion of a sex chromosome and an autosome and increased in frequency to become fixed
in the population. As a result, we were able to improve the evolutionary probability method to be
superior to the original method in terms of both accuracy and computational time. On the other hand,
we did not succeed in reproducing the evolutionary process of neo-sex chromosomes using an
experimental population.
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