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Abstract
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of the opportunistic pathogen Burkholderia cenocepacia that undergo a cycle of 

in one gene, yciR, which coordinates sensing of a signal (BDSF) that is secreted and 

The most successful haplotype involved a deletion of both yciR and the BDSF synthase 
(rpfF), producing a signaling cheat that neither responds to or produces BDSF. 

species, BDSF acts to promote dispersal by activating a phospodiesterase that 
degrades c-di-GMP.  Thus, likely by failing to contribute or respond to the socially 
coordinated dispersal cue, deletion mutants invade and reach high frequency, relying 
upon mass action and shear forces to persist and succeed in this system.
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Model: YciR binds the quorum-sensing molecule BDSF, 
activating the PDE domain that degrades 

the second messenger c-di-GMP and promotes dispersal 

NH 2N

HN

O

N

N
O

O OP

OH

O

HO N NH 2

NH

O

N

N
O

OO P

HO

O

OH

COOH

BDSF

c-di-GMP

Related DSFs can act
as cross-species signals

Xanthamonas campestris

Pseudomonas aeruginosa

50 100 150 2000 300 350 400 450250 550 600 650 700500

YciR

PAS: BDSF Sensing Diguanylate cyclase Phosphodiesterase
Amino Acids

GGDEF EAL

?? R,Y1 , Y2

Candida albicans

YciR
 A106P

YciR
 Y355D

Stu
dded

∆yc iR

  S
tu

dded ∆rp
fF

Wsp
A I9

6N

Wrin
kly

0

1 1008

2 1008

3 1008

Bi
o

m
 p

ro
d

u
ct

iv
ity

 (c
fu

/m
l) Competitions

initiated at 9 : 1
ancestor : mutant

evolved mutation

Ancestor
Mutant

Genotype  Relative    
v. WT 

 

YciR
 

A106P  2.67 (0.40 c.i.)  ++   early  +   late  
YciR Y355D  2.59 (0.34 c.i.)  +     early  ++ late  

yciR  rpfF  1.71 (0.84 c.i.)  +++ early  ++ late  
WspA I196N  2.85 (0.47 c.i.)  +     early  -    late 
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Prediction:  dispersal may be a social trait that can be exploited. 
PAS sensor mutants or deletions should exhibit negative

frequency-dependent selection.

Competitions of yciR mutants vs ancestor and evolved 
community members in multiple conditions

Implications

A quorum signal regulates
 the stick-or-swim switch.
Varied signal responses

strategies.
greater motility, dispersal low motility, bio�lm

A. Negative-frequency dependent �tness of PAS sensor and deletion mutants 
versus ancestor, as predicted from cheating the dispersal signal BDSF.
 
B. E�ect of di�erent yciR alleles in the S type on community 
dynamics. The evolved deletion mutant overcomes an attachment 
defect and invades the R (A106P) and W (wspA) types, 
though they persist in distinct niches. 


