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Bacteria naturally synthesize and release volatile organic compounds (VOCs) 
due to their physicochemical characteristics, such as their low molecular weight, 
can diffuse through water, the atmosphere and soil. VOCs let bacteria interact 
with their environment and establish interactions with living beings. Lichens are 
symbiotic associations between microalgae, fungi and bacteria. Bacteria from 
lichens have been implicated in nutrient mobilization and production processes, 
as well as nitrogen fixation and lytic activities in such symbiotic associations1.

In plants, the beneficial effects of VOCs produced by growth-promoting bacteria 
have been reported. And recently, it has also been reported that these bacteria 
can promote VOC-mediated growth of microalgae2,3. However, studies to date 
have used growth-promoting bacteria from plants. So, the question remains can 
liquenic bacteria promote microalgal growth by VOCs?

Therefore, the objective of this work was to induce the growth of the microalgae 
Neochloris  oleoabundans in  interaction with VOCs produced by a bacterium 
Bacillus  cereus isolated from a lichen.  The effect  of  bacterial  VOCs on the 
production of high value metabolites; lipids, polyphenols and some pigments, was 
also analyzed.
 
A significant difference was observed in the production of total chlorophyll in N. 
oleoabundans exposed to bacterial VOCs compared to the control (unexposed 
culture).  An  increase  in  the  accumulation  of  total  lipids,  polyphenols  and 
carotenoids in the microalgae was also observed. Bacterial VOCs from a lichen 
showed induction of growth and metabolite production in a microalgal culture. 
Therefore,  it  is  proposed  that  bacterial  VOCs  could  be  mediating  the 
establishment of symbiotic associations. And, on the other hand, bacterial VOCs 
are proposed as potential  organic inducers with possible applications for the 
induction of high value-added metabolites in microalgal cultures.
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