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Biofilm formation in Cereibacter sphaeroides is regulated by an 
XRE-family transcriptional regulator and the expression of an 

adhesin protein.
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Cereibacter  sphaeroides is  an  α-proteobacterium  that  possesses  two  flagellar 
systems. Fla1 directs the assembly of a single subpolar flagellum, while Fla2 directs 
the assembly of multiple polar flagella. The fla2 genes are regulated by the two-
component  system CckA/ChpT/CtrA.  In  the  wild-type  strain, fla2 genes  are  not 
expressed under standard laboratory growth conditions. So far, their expression has 
only been reported in strains carrying either a gain-of-function mutation in cckA or a 
null mutation in osp, a negative regulator of CckA1.

The chpT and ctrA genes in C. sphaeroides are repressed by XrpA, a transcriptional 
regulator  belonging  to  the  XRE family2.  XrpA  strongly  reduces  the  expression 
of ctrA and, as expected, the expression of flagellar genes. It also increases cell 
adhesion through an as-yet unknown mechanism.

In this work, we elucidated the XrpA regulon and identified more than 300 genes 
regulated by XrpA. Many of these genes overlap with the CtrA regulon. Additionally, 
we found a prophage gene cluster and several genes potentially involved in XrpA-
induced biofilm formation.

We identified a gene encoding a predicted adhesin that is positively regulated by 
XrpA. A mutant lacking this gene shows reduced biofilm formation and decreased 
cell adhesion.

These results support the idea that this adhesin may be part of the mechanism by 
which XrpA induces biofilm formation in C. sphaeroides.
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