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Ectomycorrhizal (ECM) symbioses are among the most 
widespread and ecologically important mutualistic interactions in 
forest ecosystems, where they play a key role in plant nutrient 
acquisition and stress tolerance. However, these interactions are 
increasingly challenged by anthropogenic soil contamination, 
among which metal pollution. Although metals such as zinc (Zn) 
are essential micronutrients, elevated concentrations are toxic, 
making the regulation of Zn homeostasis critical for the fitness of 
both the fungal and plant partner. Despite their ecological 
relevance, the molecular mechanisms underlying Zn homeostasis 
in ECM fungi remain poorly understood. Therefore, this PhD 
research investigates the diversity of  Zn homeostasis networks 
across different fungal ECM models, with a focus on the role of Zn 
transporters and  intraspecific variation in Zn tolerance  
phenotypes.  
 
Results show that ECM symbiosis can be established and retained 
under Zn stress, although several key symbiotic parameters are 
impacted. Two Zn transporters, LbCDF-A and LbCDF-B, were 
identified as central regulators of Zn trafficking during symbiosis 
of Laccaria bicolor and its host tree. In addition, adaptive Zn 
tolerance in Suillus luteus was found to be a complex quantitative 
trait associated with a single SNP at genome wide scale. However, 
detailed analysis of the SNP region revealed that these 
phenotypes are shaped by variation in gene copy number and 
promotor genotypes to result in the constitutive differential 
expression of a CDF family gene. Together, this work advances our 
understanding of fungal Zn homeostasis, its role in plant nutrition 
and metal stress tolerance and highlights the potential of ECM 
symbioses in providing sustainable solutions for waste land. 
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