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Evolution of organisms is ultimately derived from variation of genomic sequences. One of the
most universal and extreme trend of genome evolution is its size reduction in endosymbiotic
bacteria. During long-time coevolution between endosymbionts and their hosts, the genomes
of the symbionts have lost many genes. Although several hypotheses have been proposed to
explain this universal trend, the most prevailing one is the accumulation of genetic drift due to
the small population size of endosymbionts. However, due to some methodological problems
and sampling biases in previous studies, there are still much to be done to test those
hypotheses. In this study, | performed evolutionary genomics based on intra/inter-genus
comparisons of symbiont genomes.

First, | investigated the trend of genome reduction in Blattabacterium, the obligate
endosymbiont of cockroaches. Both Blattabacterium and the hosts obligately depend on each
other; however, this endosymbiont has been lost during the cockroach-to-termite evolution.
Loss of a primary endosymbiont without acquiring an additional co-obligate endosymbiont is
quite rare, and thus, little is known about how such phenomenon evolves. Comparative
genomics on the relatively smaller Blattabacterium genomes from Mastotermes and
Cryptocercus, which are the most primitive termite and its sister group cockroaches
respectively, suggests that these Blattabacterium strains have lost many genes in parallel. In
addition, most of the lost genes are functionally biased. These results suggest that the
reductive genome evolution in Blattabacterium is mainly governed by function-specific
relaxation of purifying selection. Second, | expanded these analyses to other insect
endosymbiotic systems. As a result, | found that enhanced level of genetic drift is not likely the
dominant factor for endosymbiont genome reduction. Rather, several factors, such as relaxed

selection on particular functions, are driving the genome reduction in a complex manner.
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