
This work is a bibliographic recompilation about an issue that concerns to 
several fields of our society (science, technology and renewable energies. 
There are some devices called Microbial Fuel cells (MFC) that harness 
the specific feature of extruding electrons to the extracellular space in order 
to produce electric energy with organic compound found in waste water as 
carbon source. However, in this study we will specifically go through the 
biochemistry of the processes occurring in these microorganisms. The 
MFC technologies represent the newest approach for generating 
bioelectricity from biomass using bacteria. If we can optimize the 
biochemistry of those microorganisms to a relative high level, this kind of 
technology would supply energetically several aspects in our lives with 
relatively low costs. 

This bibliographic review has reach the main objectives such as determine 
what is a Microbial Fuell Cell and what is its basic mechanisms and reactions 
implied; also determine what is known nowadays about all the elements 
comprising the whole metabolisms of redox compounds, pilins, flavins, 
cytochromes, heme groups, etc and how this elements interact in order to 
extrude the electrons to the outside of the cell and finally reduce the 
electrons accpetors to finish the respiration cycle. Some objectives couldn’t be 
accomplished, but it’s not a bad thing: this is due to the fact that there is no 
evidence yet of strategies based on DNA tecnology, gene upregulation, or 
overexpression of the elements showed in this review in order to increase the 
electricity production yield. This arises the possibility to research more in that 
aspect. 
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These two figures on the left shows the work of Gorby et al (2011) in wich they could 
determine with extremly robust experiments that the nanowires are formed in 
Shewanella oneidensis cultures, and best of all: those structures are electrogenics. These 
experiments are based on STM (Scanning Tunneling Microscopy) and showed amperage 
positive detection in the nanowire location. The perform the same experiments with 
mutant strains of MtrC and OmcA and they don’t detect positive amperage. The other 
figure shows the filament structure trough electronic microscopy. 

 
 

The figure on the left shows the mecanism by wich the 
mediators are oxidized and reduced in order to transfer the 
electrons to the electrode.  
The figure on the right show the Mtr pathway. Here we can 
se the proposed elements that participates on the electron 
extrusion from the TCA cycle to the outside of the cell 
through the two membranes 
 

 
On the left we can see the crystal structure solved by 
Clarke et al (2010). These results allowed to conclude 
the explanation of the electron movements through 
the proteins invollved in the Mtr pathway. As we can 
see, the most aproved hipothesis postulate that the 
electrons do “hopping” movements between heme 
groups in order to reach the outer membrane and 
finally reduce the oxidized electron acceptors on the 
outside. The arrengements of the heme groups are 
consistent 


