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CsrA is a post-transcriptional regulator involved in multiple bacterial phenotypes, 
including  virulence,  carbon  metabolism,  motility,  and  biofilm  formation.  In 
Escherichia coli and Pseudomonas aeruginosa, CsrA is regulated by small RNAs of 
the  CsrB/RsmB  family.1 In  contrast,  in  bacteria  such  as  Bacillus  subtilis and 
Campylobacter jejuni, CsrA interacts with the FliW protein. In these cases, the C-
terminal asparagine-55 (N55) residue of CsrA plays a crucial role in protein–protein 
interactions.2 In  the  metal-reducing  bacterium  Geobacter  sulfurreducens,  CsrA 
regulates electroconductive biofilm formation by modulating over 300 genes.3 CsrA 
from Geobacter sulfurreducens contains a C-terminal extension of 18 and 13 amino 
acids compared to CsrA from  E. coli and  B. subtilis, respectively. Moreover,  G. 
sulfurreducens CsrA retains the conserved N55 residue. Since no CsrB/RsmB-like 
small RNAs have been identified in G. sulfurreducens, and the genome encodes a 
FliW homolog, in this work we investigated whether FliW regulates CsrA. The ΔfliW 
strain formed significantly thinner biofilms than both the wild-type and ΔcsrA strains. 
Moreover, c-type cytochrome proteins—key components in extracellular electron 
transfer—were markedly reduced in the ΔfliW  strain during stationary phase but 
increased in the ΔcsrA strain. Using in vivo dimerization assays (LexAwt and SU101 
strain),4 we  confirmed  that  CsrA  forms  homodimers,  consistent  with  previous 
models.  Using  in  vivo heterodimerization assays (LexAwt–LexAmut  and SU202 
strain), we determinated that CsrA and FliW formed heterodimers. Notably, mutation 
of the conserved N55 residue to aspartic acid (N55D) in the CsrA protein, abolished 
this interaction.  Our findings demonstrate that  CsrA regulates electroconductive 
biofilm formation in G. sulfurreducens, and that this function is modulated by direct 
interaction with FliW.
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