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High Impact Publication: Lipochitooligosaccharides and their role in 
ectomycorrhizal fungal symbiosis 

Objective

• To understand the molecular mechanisms underlying the symbiotic 
relationship between the ectomycorrhizal fungus, Laccaria bicolor, and the 
plant host, Populus. 

• To investigate the role of lipochitooligosaccharides (LCOs) and the common 
symbiosis pathway (CSP) in this symbiotic relationship. 

New science

• The CSP is used by three beneficial plant-microbe associations, the 
arbuscular mycorrhiza, rhizobia-legume, and actinorhizal fungi, but has not 
been shown for the ectomycorrhizal fungus, Laccaria bicolor.

• Laccaria bicolor produces an array of LCOs that can trigger both lateral root 
hair branching and nuclear calcium spiking in Populus, which implicates 
involvement of the CSP.

• Laccaria bicolor produces both sulfated and non-sulfated LCOs (sLCOs and 
nsLCOs, respectively). We found that the sLCOs enhance ectomycorrhizal 
colonization, and that the nsLCOs trigger an increase in lateral root 
development. 

• Both nsLCOs and sLCOs affect mantel and Hartig Net formation after fungal 
colonization verifying that the CSP is used in colonization.

Impact

• This study demonstrates for the first time that the common symbiosis pathway 
is used in ectomycorrhizal symbiosis.

• A better understanding of this molecular mechanism can facilitate engineering 
of beneficial plant-microbe associations as needed for sustainable bioenergy 
feedstock production.
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Cover Photo of the October issue of “The Plant 
Cell” Journal showing the Hartig Net of an 
ectomycorrhizal Populus root at 21 days post 
inoculation with Laccaria bicolor.  


