Analysis of cathodic bacterial communities reveals
high diversity and potential new electroactive
oxygen reducing microbes affiliated to Deinococcl
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Context: oxygen reducing biocathodes

The formation of oxygen reducing biocathodes constitute a crucial step in the development of microbial fuel cells (MFCs)
with aerated cathodes. Indeed, the slow kinetics of electrochemical oxygen reduction are currently limiting MFCs
efficiency (Erable, Feron et al. 2012). Our knowledge on the diversity of bacteria able to catalyse electrochemical
reactions has advanced fast, however the majority of the studies focused on anodic biofilms. On cathodes, the few
analyses of the bacterial diversity have mostly relied on DGGE (Clauwaert, Van der Ha et al. 2007), clone library
(Rabaey, Read et al. 2008) or PhyloChip (Wrighton, Virdis et al. 2010). In this study we used pyrosequencing to study the
bacterial communities on oxygen reducing biocathodes.

Methods

Electrochemical cells: 454 pyrosequencing: Bioinformatics:
two compartment separated by an anion echange membrane at 40° C &ﬁmz

WE: Data cleaning (trimming,
Electrode material: carbon cloth Cathodic biofilm S chimera removal...)

Medium: synthetic feeding medium
Inoculum: aerated sludge
Polarization: -0.2 V or +0,4V / SCE

Classification as Operational
Taxonomic Units (OTUS)

. : : Secondary analyses (taxonomic
CE: platmum grld eIeCtrOde ' assignation, diversity indexes
REF: saturated calomel electrode calculation, phylogeny...)
Results
Electrochemistry: Microbial diversity:
Chronoamperometry and cyclic voltammetry diversity indexes, rarefaction curves and distributions of bacterial classes
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=> Formation of oxygen reducing biocathodes
with high current densities => High diversity of identified microorganisms on the cathode
Phylogeny of sequences identified as Deinococci:
Rhodospirillum rubrum ATCC 11170 CP000230
Caulobacter vibrioides AJ009957 a-Proteobacteria
Acetobacter aceti X74066
Meiothermus ruber 215059 I
Vulcanithermus mediatlanticus AJ507298 CO n C I u S I O n S
Oceanithermus profundus AJ430586 ~ Thermaceae
Thermus aquaticus L09663 o _ _
Marinithermus hydrothermalis AB079382_ » Efficient oxygen reducing biocathodes are formed from aerated
Deinobacterium chartae AM988777 i SlugdeS.
1 Delnococcus sonorensis AY 743283 L .
86 Deinococcus radiodurans Y11332 Deinococcaceae _ _ _ _ _ o
Deinococcus hopiensis AY743262 i » Pyroseqguencing reveals high diversity for oxygen reducing biofilms
87 Truepera radiovictrix DQ022076 [~ Deinococcus-Thermus
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O oy cterum R > A selection is operated when a relatively low potential (-0.2 V) is
O L terium AJ3S3517 applied to the cathode compared to higher one (+0.4 V) and this
OTU138 selection allows higher current densities.
OTU361
uncultured bacterium HM468025
b > A new lineage belonging to Deinococci is highlighted that might be
- OTU445 _ an important actor of oxygen reducing ecosystems.
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=> New lineage sister to Truepera
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