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Abstract
       Cable bacteria are filamentous bacteria that transport electrons in the sediment over centimeter distances to perform electrogenic sulphur oxidation 

    Electrogenic sulphur oxidation exerts a strong impact on the sediment biogeochemistry

       Here we present new field data and re-interpreted literature data that demonstrate that the cable bacteria are globally present and active in the sediment 

       The variety of  habitats and the global distribution of  cable bacteria suggest they are an important and hiretho overlooked component of  the marine sulphur cycle

  

A novel type of  filamentous bacteria has recently been discovered, which can conduct 
electrons over centimetre distances (fig 1a) (Nielsen et al. 2010, Nature 463:1071). These 
so-called cable bacteria perform a novel “electrogenic” form of  sulphur oxidation, 
whereby long-distance electron transport links sulphide oxidation in deeper sediment 
horizons to oxygen reduction in the upper millimeters of  the sediment.  Distinct ridges 
(fig 2c) spanning the whole bacteria transport the electrons upward from cell to cell 
(Pfeffer et al. 2012, Nature 491:218). The spatial segregation of  the redox half-reactions 
imposes a typical geochemical footprint onto the sediment (fig 1b).  The electron 
transport by the bacteria makes the sediment function like a natural battery in the seafloor 
(fig 1c).
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Methods to detect cable bacteria

Research question

Cable bacteria are present worldwide and in a wide variety of  habitats!

Geochemical footprint: The typical geochemical signature (fig 1b) left 
by cable bacteria is measured with a microprofile set-up. pH, H

2
S and 

O
2
 concentrations are determined every 0.05 to 0.2 mm using glass 

micro-electrodes.   A novel micro-electrode can additionally directly 
measure the electrical field imposed on the sediment by cable bacteria  
(Damgaard et al. 2014, J. Geophys. Res. Biogeosci. 119:1906).

Molecular methods: Includes 16S rRNA comparisons of  isolated cable 
bacteria to a global sequence database and specific molecular staining 
(here Fluorescent In Situ Hybridization, FISH). 

Global distribution of cable bacteria in marine sediments 

What is the global distribution of  cable bacteria?

Figure 2a. Light microscopy photo of a cable 
bacteria

Figure 2b. FISH image of a cable bacteria 
(100x magnification)

Figure 2c. Scanning Electron Microscopy 
photo of a cable bacteria

and we have only been searching for 4 years..

figure 1: Long distance electron transport and its effect on the sediment
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