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Aspergillus oryzaeis an industrially useful species because of its strong amylase and protease
activities. In Japan, tane-koji manufacturers possess various strains for industrial use;
however, their genetic relationships remain unclear. A. oryzae was previously thought to be
asexual and unable to undergo crossbreeding. However, recent studies revealed the sexual
reproduction of Aspergillus flavus, a species closely related to A. oryzae. To investigate
potential sexual reproduction in A. oryzae and evolutionary history among A. oryzae and A.
flavus strains, I assembled 82 draft genomes of A. oryzae strains used practically. The
phylogenetic tree of concatenated genes confirmed that A. oryzae was monophyletic and
nested in one of the clades of A. flavus but formed several clades with different genomic
structures. Linkage disequilibrium was observed between the topology of the phylogenetic
tree of concatenated genes and MAT type, suggesting that clade divergence was caused not by
mutation but rather by the recombination of different strains. In contrast, A. oryzae and A.
flavus were not distinctly separated on the phylogenetic trees of single genes or mitochondrial
genomes, meaning that those two species share the gene pool and recently diverged. The
result of genome recombination analysis suggested that sexual recombination among
domesticated species did not appear to have occurred during the domestication process, at
least in the past few decades. Therefore, I hypothesized that the influence of domestication
was more concentrated on the mutations or genomic rearrangements after clade divergence
than that of before. Through inter- and intracladal comparative analysis, I found that
evolutionary pressure induced by the domestication of A. oryzae appears to selectively cause
non-synonymous and gap mutations in genes involved in fermentation characteristics, as well
as intragenomic rearrangements, with the conservation of industrially useful catalytic

enzyme-encoding genes.
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