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Introduction 
Ranaviruses have been linked to 
amphibian die-off events all over 
the world; however, susceptibility to 
the pathogen has been reported to 
be extremely variable among 
species. It has been suggested that 
differences in susceptibility may be 
a consequence of species-specific 
natural history and ancestral 
phylogenetic relationships. 

Previously, we tested the 
susceptibility of 19 amphibian 
species from the eastern United 
States to two ranavirus isolates and 
related susceptibility (infection 
prevalence) to life history traits and 
phylogenetic lineages (Hoverman et 
al. 2011). In this study, we tested 16 
additional species, added one 
additional isolate, and re-performed 
our analyses.  

Objectives
1. Test for differences in ranavirus 
susceptibility among 35 species from 
9 families.  
2. Relate susceptibility to 
evolutionary and life history 
characteristics. 

Methods
Following Hoverman et al. 
(2011), species were exposed to 
103 PFU/mL of three ranavirus 
isolates: 
FV3 (type species), ranaculture
(from a ranaculture facility in 
southern GA), and the Smoky 
Mountain isolate (from a marble 
salamander in TN; only 2011 
and 2012) for three days. The 
challenges ran for 21 days.

We used phylogenetic 
comparative methods to 
determine if a phylogenetic 
signal was present for 
susceptibility to ranavirus.

We used multiple linear 
regression to test for a 
relationship between infection 
prevalence and life history 
characteristics. 

Best performing models were 
selected using  Akaike’s
information criterion (AIC). 

Ranavirus  Testing
Larvae were necropsied 
dissected and gross signs were 
recorded. Sections of liver and 
kidney were extracted and 
frozen at -80C for real-time 
PCR analysis.

Results

We detected high variability in 
susceptibility among species and 
families; no detectable 
phylogenetic signal (P = 0.354) 
among families was observed . 

Discussion 
Susceptibility was highly variable among 
species and families. The expansion of the 
dataset based from 19 to 35 species 
reduced the phylogenetic signal previously 
detected. However, a correlation with high 
susceptibility to ranavirus was detected for 
species with fast developing larvae that 
used temporal habitats in early spring. 

Distance between the origin of the isolate 
and the host population was positively 
correlated to susceptibility for the Smoky 
Mountains isolate.  Host populations 
geographically distant from the origin of 
the isolate had higher susceptibility.  

This expanded database constitutes the 
most comprehensive collection of records 
on amphibian susceptibility to ranavirus 
infection, and could be used to the design 
amphibian conservation strategies.

We suggest that communities composed of 
highly susceptible species (e.g., mortality 
>40% in challenges) may be at greatest 
risk of ranavirus outbreaks.  

Future studies need to focus on 
determining the susceptibility of rare 
amphibians. 
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Phylogeny of 35 species from 9 
families tested for susceptibility to 

ranavirus
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Species tested between 2011 and 2012, species showed 
high variability  in susceptibility to the three isolates (FV3 
=type species, RI=ranaculture , and SM= Smoky 
Mountains).  
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Susceptibility of 35 species from 9 families to the FV3 
isolate,  species showed high variability  in susceptibility 
to the ranavirus .  

Best fitting models (AIC; Δi < 2) 
identified natural history traits 
correlated to species higher levels of 
susceptibility

• Fast development rate
• Low aquatic index 
• Breeding habitat 

(temporal)
• Breeding time (spring)

Variability in susceptibility among Ranidae
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