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Abstract

Organisms in the natural world survive not only in the surrounding physical
environment, but also in close association with a wide range of other organisms. This
means that while individual organisms form part of an ecosystem, when the diverse
microbial communities within their bodies are included, each organism can be seen as
a compact ecosystem.

Most animals have a digestive tract and live by feeding, digesting, absorbing,
metabolizing and excreting. The gastrointestinal tract is a stable environment with a
regular supply of abundant nutrients and is invariably inhabited by microorganisms.
It 1s no exaggeration to say that being an animal means having a gut microbiota.

The potent capabilities of microorganisms such as chemical production,
decomposition and modification not only play an important role in the ecosystem
but have been utilized in a variety of ways in human societies. In recent years, in
particular, it has become clear that intestinal bacteria are deeply involved in human
health of both physical and mental aspects, which attract much attention to the
diverse biological functions of bacteria within organisms, 1.e. symbiotic bacteria.

Insects represent the majority of the biodiversity described so far and are
the core group of organisms in the terrestrial ecosystem. Most of them harbor
microorganisms in their bodies, which 1s termed as ‘endosymbiosis’, a symbiotic
relationship established in an ultimate spatial proximity, resulting in an extremely
high degree of interactions and interdependence. New biological functions are often



created from such relationships. In many cases, symbiotic microorganisms and host
insects almost become one and build a complex as if they were a single organism.
This 1s also the case in gut symbioses.

What new biological functions and phenomena emerge from symbiotic
relationships? How does symbiosis lead to the integration of genomes and functions
of different organisms into a single living system? What are the significance and
costs of living together? What happens when the individual and the individual, the
self and the non-self, merge?

This time, I will talk about the evolution and mechanisms of various environmental
adaptations of insects enabled by symbiosis with microorganisms, with a particular
focus on advanced gut symbiosis.





