
the Deep Biosphere
Microorganisms comprise much of Earth’s 
biodiversity and play critical roles in 
biogeochemical cycling and ecosystem 
functioning. Subsurface life offers new and 
barely explored opportunities to examine 
the ecological and evolutionary processes 
that drive microbial diversity, community 
organisation and microbial interactions. 
The recognition of large deep biosphere 
populations raises new, intriguing questions 
concerning their origin, diversity, resource 
utilization, activity, adaptation and relationship 
with the “upper world” biosphere. 

We will apply a holistic approach using whole system 
biology extending to population dynamics, physiology 
and phylogenetics. The data we collect will also 
be coupled to environmental data (rock and fluid 
chemistry, temperature) to ensure that we can build 
up complete understanding of the in situ conditions.

Research theme co-ordinator Lise Øvreås’ main scientific interests 
are genetic diversity and population dynamics of microorganisms 
in their natural environments. She is particularly interested in 
developing molecular tools to monitor microbial diversity in nature 
and in which factors that control prokaryotic diversity. 

Image showing an example 
of a bacterial mat on the 
deep sea floor.

Deeply buried sediments harbor the majority of all prokaryotic 
organisms (bacteria and archaea) on Earth. Yet, they constitute an 
almost unexplored part of the global environment. 
A )Microscopic impression of bacteria in sediments stained with 
DAPI and examined under fluorescent microscopy
B) An example of genetic fingeprint of such an unexplored 
environment

In addition to monitoring the diversity in the deep 
biosphere by 16S rRNA-based technologies, we will 
employ large-scale metagenomic analyses to reveal 
the functional potential of indigenous microorganisms, 
independent of their cultivation. 

Questions to address:
1) Are deep biosphere microbes unique and truly 
isolated from the upper world by slow physical 
transport mechanisms? 
2) Is there a correlation between microbial community 
structures and the physical/chemical environment? 
3) Are there energy sources that are insignificant in 
the “upper world”, which are exploited to sustain life in 
a minimal-energy deep biosphere? 
4) What are the genomic features and adaptations that 
permit survival and proliferation in this environment?
5) Is the deep biosphere a source or a sink of genetic 
diversity?
6) How do population size, community isolation and 
metabolic activity effect genome evolution? 
To address these questions, we need to know more 
about the microbial diversity and function of the deep 
biosphere.
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