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Geobacter  sulfurreducens is  an  anaerobic  metal-reducing  bacterium  from 
the Desulfobacterota phylum that inhabits soils and aquatic sediments. It couples 
the oxidation of organic matter to the reduction of insoluble metal oxides such as 
Fe(III)  or  Mn(IV)  via  extracellular  electron  transfer  (EET).  Additionally, G. 
sulfurreducens forms  electroconductive  biofilms,  features  that  underlie  its 
applications in bioremediation and bioelectricity generation.1 Metal reduction and 
energy  production  depend  on  conductive  pili,  c-type  cytochromes,  and 
exopolysaccharide  (EPS)  synthesis.  However,  the  genetic  regulation  and 
physiological  roles  of  EPS  biosynthesis  genes  remain  poorly  understood.1 We 
previously reported that the Δgsu1771 mutant strain of  G. sulfurreducens forms 
thicker,  more electroconductive biofilms and upregulation of EPS-related genes, 
including neuB.2,3 The neuB gene  encodes  a  putative  N-acetylneuraminic  acid 
(Neu5Ac) synthase, involved in sialic acid biosynthesis—a monosaccharide widely 
studied as a virulence factor in pathogens but largely unexplored in environmental 
bacteria  like G.  sulfurreducens.  Here,  we  investigated  the  physiological  impact 
of neuB deletion (ΔneuB mutant)  on Fe(III)  reduction and biofilm formation.  The 
ΔneuB strain showed significantly impaired Fe(III) reduction relative to wild-type. 
Confocal laser microscopy after wheat germ agglutinin staining, specific for Neu5Ac 
and GlcNAc, confirmed Neu5Ac deficiency and revealed decreased EPS and protein 
content  in  ΔneuB biofilms.  Electrochemical  analyses  (cyclic  voltammetry,  open 
circuit  potential,  square  wave  voltammetry)  demonstrated  reduced  current 
generation and altered electrochemical behavior in the mutant. Our results indicate 
that neuB plays a critical role in EPS synthesis via sialic acid production, essential for 
optimal  Fe(III)  reduction  and electroconductive  biofilm development.  This  novel 
insight  advances understanding of  the molecular physiology underlying electron 
transfer and biofilm regulation in G. sulfurreducens.
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