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16S rRNA sequence
Complete genome sequence (601 types)

By elucidating the structure and functions of moss pillar ecosystems, the conditions for ecosystems 
to exist stably will be clarified, and this is expected to enhance understanding of the stability and 
recoverability of global ecosystems in general.

Moss pillars at the bottom of Antarctic lakes

Substance circulation system inside a moss pillar, as supposed 
from gene analysis  (in the case of nitrogen)

Analysis of lake bottom sediments to estimate when lake ecosystems were 
established  (The sudden increase in total nitrogen suggests that moss 
infi ltrated around 1,200 years ago)

Genome analysis of microorganisms comprising moss pillar ecosystems
• 34 groups (65 strains) of bacteria isolated from moss pillar samples
• Of these, 3 groups could be unreported

Ecosystems fully elucidated by drawing on their simplicity
We are aiming to fully elucidate moss pillar ecosystems, drawing on the 

fact that they contain only a small number of constituent species. Molecular 
phylogenetic analysis of microflora has revealed clusters of ecosystem 
constituent species consisting of various phylotype, and large numbers of 
previously unreported organism clusters have been newly discovered.

Elucidating the functions and structure of moss pillar (kokebouzu) 
ecosystems unique to Antarctic lakes

Antarctic Continent

Restructuring of the interaction between 
organisms in semi-closed systems and energy 
circulation systems

It is elucidated that microorganisms with diverse metabolic activity 
inhabit different areas, depending on the difference in reduction 
potential between the inner and outer layers of moss pillars.

It has been proved that material and energy metabolism 
networks are arranged according to their location inside the moss 
pillar, and it is now possible to reconstruct the spatial structure of 
their ecosystems.

Analysis of the mechanisms of establishing and 
maintaining ecosystems in extreme environments

Progress has been made in elucidating the history of when 
and how the microscale semi-closed ecosystems of moss pillar 
became established in the extreme environment of Antarctic lake 
bottoms, and in analyzing the mechanisms that make it possible 
for them to sustain their existence there.


