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Objective

The primary goal of this research is to 

identify correlations between Bd 

infection load, antimicrobial skin 

secretions, cutaneous microbial 

communities and the environmental 

water quality in Columbia spotted frogs 

(Lithobates luteiventris).



What is 

Chytridiomycosis?

 Chytridiomycosis is a panzootic 

skin disease found in amphibian 

populations that is caused by 

the fungus Batrachochytrium

dendrobatidis (Bd) (Collins, 

2013).

 Bd is found worldwide and in 

many amphibian species 

(Woodhams et al., 2005).

 Chytridiomycosis thrives in cool 

and moist conditions of higher 

elevation areas (Norris, 2007).



Columbia spotted frogs 

(Lithobates luteiventris)

 Columbia spotted frogs are found throughout 

western Montana.

 The frogs are distinguishable by bright redish

pigment on the undersides of their legs.

 Columbia Spotted Frogs are regularly found 

at water's edge in or near forest openings. 

Wetlands at or near tree line are also used, 

but populations are uncommon in large, open 

intermountain valleys.

(Montana Natural Heritage Program, 2019)



Collection Sites



Data Collection

Field collection:

 Capture

 Swabbing

 Peptide Collection

 Release

 Water Sample Analysis



Lab Analysis
Lab Analysis:

 Water Sample Analysis: performed using a 
Perkin Elmer Optima 2000DV atomic emission 
spectrometer. 

 DNA Isolation: A MoBio Powersoil DNA 
isolation kit was used to isolate fungal and 
bacterial DNA from the swabs. 

 Bd Quantification: q-PCR was used to 
determine the total copy number of Bd in 
each sample following the protocol of Annis
et al. (2004).

 Bacterial communities will be analyzed via 
Amplicon sequencing and bacterial 
metabolite analyses will be performed using 
HPLC/UV-Vis techniques.

 Peptide Isolation and Quantification
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Discussion: What does all of this mean?

Water analyses exhibited significant correlation between nutrient levels of 

sodium and Bd load found on the frogs throughout the collection periods. 

 Potential inhibitor

 What is living in the frogs’ microbial communities?

Bd qPCR analysis results showed that the highest levels of chytridiomycosis 

infection were found in Jones Pond, the lowest elevation lake, during the hottest 

time of the summer.

 What are the best conditions for Bd to thrive?

 Why did these numbers differ from past years?



Looking into 

the Future

 Finishing analyses from summer 2018

 Skin secretion analyses will be 
performed at Carroll college.

 Amplicon sequencing will be 
performed by Andy Loudon of the 
Cleveland Metroparks Zoo. 

 Bacterial metabolite analyses will 
be performed by Dr. Kevin Minbiole
of Villanova University. 

 Regression analyses will be 
performed with Dr. Eric Sullivan of 
Carroll College.

 The current research processes will be 
continued for the next two summers 
with the funding provided by the 
Murdock Trust Foundation.

 Further analysis of the compiled data 
will be used to predict and treat 
outbreaks of chytridiomycosis.



Questions???
Thank you for your time and enjoy the rest of the festival!
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