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Background 
 

v  Plant roots secrete a complex mixture of metabolites which play a diverse role 
in nutrient acquisition as well as defence against environmental stresses. 
Exudates are also key in determining the structure of the microbial community 
of the rhizosphere (1) 

v  Lux biosensors have been developed in Rhizobium leguminosarum bv 3841, 
which respond to various root metabolites 

v  By using a highly sensitive CCD camera these biosensors can be used for 
non-invasive, temporal and spatial mapping of metabolite secretion 

v  This system makes it possible to screen plant mutant libraries for altered 
secretion and identify genes involved in the regulation of secretion 

v  Identifying genes that play a key role in secretion are ideal targets for genetic 
manipulation to alter secretion to our advantage 

v  Identifying the roles that key metabolites play in plant health and the 
rhizosphere is an important step in understanding how plants manipulate the 
rhizosphere to their advantage  

3.  Spatial mapping of exudate secretion from Oryza 
sativa shown by lux imaging 

Ø  A – Spatial mapping of root secretion in rice using 
a constitutive lux biosensor 

Ø  B – Spatial mapping of phenylalanine secretion in 
rice using a phenylalanine specific lux biosensor 

Ø  C – Spatial mapping of C4-Dicarboxylate secretion 
in rice using a dicarboxylate specific lux biosensor 

Results 
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4.  Spatial mapping of exudate secretion from 
Arabidopsis thaliana shown by lux imaging 

Ø  Spatial mapping of C4-Dicarboxylate secretion in 
Arabidopsis using a dicarboxylate specific lux 
biosensor 

2.  List of specific lux biosensors 

-Phenylalanine 

1.  Specificity of biosensors 

Summary and Conclusion 
v  An elite set of lux biosensors have been developed which are specific to a set of metabolites (Panel 2) 
v  Lux biosensors are capable of detecting specific metabolites secreted from plant roots. Furthermore using a constitutive promoter, a lux biosensor can detect metabolite 

secretion non-specifically   

v  By analyzing the number of photons produced by each biosensor it will be possible to screen plant mutant libraries for altered metabolite secretion 
v  Identified secretory mutants can then be used to identify genes involved in the control of root secretion. 

1.  Bais, H.P et al., (2006) Annual Review Plant Biology 57:233-266  

INDUCER GROUP 
Sucrose/Raffinose Sugar 

Xylose Sugar 
Fructose Sugar 
Mannose Sugar 
Inositol Polyol 
Sorbitol Polyol 
Erythritol Polyol 
C4-dicarb Organic acid 
Malonate Organic acid 
Tartrate Organic acid 
Formate Organic acid 

Salicylic acid Organic acid 
GABA Amino acid 
Phe Amino acid 

Hesperetin Flavonoid 


