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Thematic Field: Ecosystems and Health

he question of how bacteria 
and plants communicate 
with each other and what 

advantages the two sides gain from 
this is being investigated by a 
number of GSF Institutes in the 
fi eld of environment in the project 
‚Molecular interactions in the 
rhizosphere‘. The focus of interest is 
on N-acylhomoserine lactones 
(AHL), a group of bacterial signal 
molecules that root-associated 
bacteria use to communicate with 
each other. AHL production is also 
widespread among human patho-
genic bacteria. In addition to the 
density of the bacterial community, 
especially the spatial distribution 
plays a decisive role for communi-
cation. A ‚calling distance‘ of up to 
78 thousandths of a millimetre was 
identifi ed on plant roots, more than 
50 times the average bacterial cell 
size. In particular, the occurrence 
of cell aggregates is decisive for 
high rates of production of signal 
molecules. But plants also react to 
these bacterial signal molecules. 
The project was able to show that 
AHL molecules elicit plant defence 
reactions as well as systemic 
resistance to damaging fungi. 
The experimental data are supple-
mented by a mathematical model 
developed by GSF mathematicians 
and researchers which enables the 
actual amount of signal substances 
produced by the bacteria to be 

determined in time and space, and 
the regulatory network involved to 
be analysed.

The knowledge gained on the 
communication of bacteria among 
each other and with other organisms 
offers a range of applications. In the 
area of health, new therapeutic 
substances may be possible based 
on the destruction of bacterial 
communication during pathogene-
sis. These promise a more sustain-
able effect than antibiotics because 
it is unlikely that resistance would be 
developed. In agriculture, one 
possible use that is being investi-
gated intensively at the GSF in fi eld 
experiments is the application of 
bacteria or their signal substances to 
control plant diseases or stimulate 
plant defence mechanisms.
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N-Acylhomoserin lacton

Experimental determination of the 

distances between AHL-producing and 

AHL-detecting bacteria at the root 

surface using confocal laser scanning 

microscopy and geostatistical analysis. 
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