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Viruses in Extreme Environments 
Illustrate Origin and 

Evolution of Early Life

Tomohiro Mochizuki Arisa Nishihara

Hidden Hot Spring Reveals 
History of Nitrogen-fixing 

Microorganisms
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Technology

Ryuhei Nakamura

Earth-Life Science Institute, 
Tokyo Institute of 

Technology

The National Institute of 
Advanced Industrial 

Science and Technology

Unicellular microbes exist in almost every environment 
of this planet, including extreme environments. 
However, viruses easily outnumber cellular particles. I 
will first present about various viruses that infect 
hyperthermophilic Archaea, found in boiling hot springs 
worldwide, with bizarre morphologies such as lemon, 
bottle, and spring shapes. In the second part, I will 
describe how a virological approach can provide an 
alternative perspective to studying the origin and 
evolution of life.

Nitrogen-fixing microorganisms can convert 
atmospheric nitrogen into nitrogen compounds. They 
may have appeared as early as 3.2 billion years ago and 
diversified, thriving in a wide range of environments. 
What were the properties of nitrogen-fixing 
microorganisms in the early stages of evolution and how 
have they evolved since then? In this lecture, I will 
introduce the history of nitrogen-fixing microorganisms 
that have been revealed through field experiments in 
hot springs.
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