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BOA Studies (2011-2014), budget ca 2.5-3 months/year

BOA 2011
Literature survey:

What is known about microorganisms in the
bentonite
Extremophiles; Life in extreme
environments
Microbes in bentonite

BOA 2012 DNA extraction methods for
bentonite were tested

BOA 2013-2014 Microbiology of long term
experiment (15 year’s bentonite experiment
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Scientists involved in microbiology studies:

Merja Itävaara, coordinator of BOA subproject
Marjaana Rättö, Literature survey microbes in bentonite
Pauliina Rajala, bacteria
Mirva Pyrhönen (technician), DNA, RNA extractions
Mari Raulio (SEM scanning electron microscopy)
Elina Sohlberg, fungi
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Bentonite buffer is expected to prevent activity
and growth of microorganisms

Swelling pressure

Anaerobicity

Pore size small, no space for
microorganisms

low free water content, water activity low
aw 0,95

www.posiva.fi
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Literature survey
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Comparison of DNA extraction methods for
bentonite

Clay particles, humic acids, iron and calcium ions etc. may
inhibit PCR  iron and calcium ions may inhibit the polymerase
enzyme responsible for making the PCR product

The best DNA extraction
efficiency:

ZR Soil DNA extraction kit (Zymo
Research, CA, USA)
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Procaryotes (Bacteria and
Archea)

Lack of nuclei
Single circular chromosome
Ribosomes protein
translation

16S ribosomal RNA

Basis for Phylogenetic
taxonomy

GENES, DNA               mRNA rRNA enzymes
fragments) FUNCTION
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PHYLOGENETICS

Research on the genetic relationships of different species

Based on 16S rRNA (Bacteria and
Archaea), 18S rRNA, 23 S RNA

Archaeal membranes are formed from isoprene chains.



926/08/2014 9

15 year’s experiment : (MX-80) enclosed in a copper cylinder

allowed to react through a steel sinter with a solution outside.

Samples:

Water
Bentonite
Cu bentonite

The aim of the study to study physicochemical effects due to long term
storage of compacted bentonite.

No microbiological studies were planned
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Scanning electron microscopy

Five samples from each,
aerobic and anaerobic Cu-
capsules were prepared for
SEM
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SEM micrographs, water anaerobic

Bacterial spores
Filamentous bacteria
Inorganic precipitates

The surface of copper in the aerobic
experiment



1226/08/2014 12

Scanning electron micrographs of water sample from
aerobic Cu-bentonite trial filtered on membrane.
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The quantity of bacteria in copper, water and
bentonite (aerobic, anaerobic)
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More SRBs in
anaerobic bentonite
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Summary and conclusions

Long term experiment is lacking O sample (microbial composition
in the beginning in 1997)
Soil bacteria adapted to dry, thermophilic, high radiation resistant
environment and forming endospores present in the
copper/bentonite interface
In addition bacteria able to oxidize iron, fix nitrogen and involved in
sulphur metabolism present
Active (rRNA) bacteria communities present, however, smaller
than the inactive (DNA)
Wide diversity of fungi present (fungi may produce acids and
penetrate by their hyphae through long distances



Thank you


