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2017_82: Mitigating wildlife disease: elucidating the 

ecological and evolutionary strategies of 

chytridiomycosis for disease management 

Supervisors: Dr Trenton Garner (trent.garner@ioz.ac.uk), Professor Matthew 

Fisher (Medicine), Professor David Field (ZSL) 

Department: Zoological Society of London / Medicine 

Emerging infectious diseases are interacting with climate change to change patterns 

of biodiversity at a global scale. The pathogens causing disease are challenged by 

this changing world - they need to adapt to, and survive, in new environments and 

host species. Those that do well are likely to be those pathogens that cause future 

damage to human, crop, livestock and wildlife health, but we lack fundamental 

understanding of the strategies that are likely to lead to this outcome. Because of 

this, identifying factors that underpin variation in infectivity, virulence and pathogen 

persistence are a primary objective of disease control. 

 

We have been investigating the ecological and evolutionary factors underpinning the 

emergence of the global amphibian pathogen, Batrachochytrium dendrobatidis (Bd). 

Genetic variation in a trait is an important measure of the adaptive potential of a Bd 

population, and the predominance of chytridiomycosis at high altitudes suggests that 

temperature is a key factor behind virulence. Our previous work has revealed how 

genotypic divergence predicts pathogen phenotype, but BdGPL, the lineage 

responsible for global amphibian declines, exhibits at least 6-fold variation in 

virulence. Our preliminary experiments have begun to reveal how pathogen 

phenotypic plasticity may be important for explaining this variation even when 

genotypic variation is constrained: pathogen populations that form phylogenetically 

restricted outbreaks exhibit enormous variation in growth, reproduction and, by 

extension, virulence. 

 

Objectives:  

1. The student will (i) use a collection of over 200 globally-collected and genome-

sequenced isolates of Bd and (ii) field work to collect and sequence further isolates, 

in order to determine the genetic versus environmental response to temperature. 

This will be done in vitro by dissecting the genetic versus environmental components 
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that are attributable to temperature-response curves within a quantitative genetic 

design. 

2. The student will then determine whether in vitro growth rates reflect virulence in 

vivo. In the event that significant phenotypic plasticity occurs in thermal adaptation, 

the project will use transcriptomic approaches to empirically explore the extent that 

transcriptomic noise contributes to the observed plasticity. 

3. The student will finally generate local-scale climate scenarios (Clare et al 2016) 

using available data for sites where catastrophic declines have occurred and fit 

pathogen demographic data from 1 and 2 to these scenarios to determine if 

experimentally determined pathogen growth and reproduction rates fit predictions 

regarding real world virulence data sets. 

 

Outputs:  

 

1. Determining the relative importance of phenotypic plasticity in determining real 

world wildlife disease epidemics. 

2. Ascertaining the contributions of genotype to phenotypic traits responsible for 

disease outbreaks 

3. Understanding the pathogen-climate interactions underpinning a fungal 

panzootics. 
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