


Microbial Ecology at Cefas

Ecosystem Status: Assessment relies on integration of response of
organisms at all levels of organisation
Environmental and ecosystem-related questions best addressed applying a
community-based approach, main topic: diversity changes
Changes in microbial diversity: indicator for man-made activities affecting
ecosystem processes, mediated by these organisms (?)
Contribution to wider ecosystem science

— biogeochemical cycling

— food webs

— pelagic or benthic habitats
— ecological processes

Problem: Lack of relevant data, microorganisms = ‘black box’ in models ignoring
possible controls of processes by species or community interactions

Focus on benthic habitats, importance of sediments for biogeochemical cycling
and as sink for contaminants
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Eutrophication

The Eutrophication Process |

//M/”Img?

FrEe

Lightar, freshar, warmer surface laya

\@ . \ e \’@

Pycnocline layer blocks

flow to bottom waters

nkton,

Gulf of Mexico, coast off Florida

Aquaculture

 Discharge of nutrients, solid waste, medicines and
antifoulants (eg copper based)

e Accumulation of waste feed and faeces from fish
farms on the seabed under fish cages
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Eutrophication - effects

e Changes in microbial community composition and function

— Proliferation of harmful algal blooms accompanied by
increased toxicity of these blooms

— Altered routes and fluxes of organic and inorganic matter
cycling

— Disruption of food webs, often associated with increased
bacterial abundance

— Decreased functional diversity of aerobic microbial
communities

— Specific bacterial populations favoured by eutrophication
whilst others are displaced eg Sulfate Reducing Bacteria
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Location: Loch Creran
Typical fjordic sea loch

Biogenic reefs of the
calcareous tube-worm
Serpula vermicularis.
(World-wide distribution
but development of reefs *" e 3
extremely rare) ol AN

Fish farming produced '-ﬁ;,qi;rj,,:,;,;gc_u;?i
eutrophication gradients "

over 3 years







Methodology — nucleic acids

e Environmental samples

— difficult DNA/RNA extraction from sediment due to
humic acids/high load of organic substances

— PowerSoil DNA kit MoBio (total community)
e Fingerprinting - PCR
— Bacteria:

e RISA (Ribosomal Intergenic Spacer Analysis)
* ITS1 gene fragment (between 16S and 23S rRNA gene)

e DGGE (Denaturing Gradient Gel Electrophoresis)
* 16S rRNA gene fragment, sequencing of bands

— Archaea:
e DGGE (16S rRNA gene fragment, see above) Cefas



Fingerprinting

DCode system of BIO-RAD

RISA (bacterial) DGGE

— Fragment size; — Base composition of fragment

—_ differences in (melting behaviour)
bacterial groups — differences in species

— variable region ITS — highly conserved region

(16S rRNA gene)

Cefas



Methodology —
Fingerprinting techniques
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— Phylogeny (16S rRNA gene), ARB



Effects of fish farming on the benthic
microbial community — bacteria |

Stress 0.003
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nMDS plot based on Bray—Curtis similarities of
bacterial communities (RISA fingerprints).

 Gradient from low impact (S1) to high organic carbon impact (S11)

e Clear shift of communities in response to the eutrophication impact (arrow)

 Analysis of similarities (ANOSIM) with sample statistic R=0.77 (P=0.001).
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- eg Acidobacteria
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Conclusions

e Bacterial community shift = TOC
— Changes explained to 66%

— Flavobacteria (Bacteroidetes) ¥, important in initial
biopolymer degradation of organic matter (Bissett 2008)

— Sulfate reducing prokaryotes (6-Proteobacteria,
Desulfobulbaceae) 13, first study to show clear shift
apparent at intermediate site

e Archaeal community shift = TOC, BMD
— Good representation by environmental factors (87%)
— Intermediate communities already strongly affected
— Different phylotypes influenced by different factors

e Recovery of ecosystem?
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