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Abstract:

In recent years, amphibian populations worldwide have seen unprecedented declines,
including the extinction of a few species!. These declines have been closely associated
with a dramatic increase in the incidence of chytridiomycosis and ranavirus, which are
known amphibian diseases?2. Chytridiomycosis is caused by two pathogens,
Batrachochytrium dendrobatidis (Bd) and B. salamandrivorans (Bsal). Both are fungal
pathogens of the skin in amphibians and are unique in that they have been shown to infect
organisms across three different orders of vertebrates (Anura, Caudata, and
Gymnophiona)®. Ranaviral disease is caused by several species of virus within the genus
Ranavirus and has been seen as a cause of mass die-offs across the Southeastern United
States’. It has been demonstrated that both ranavarial disease and chytridiomycosis are
present in amphibian species of the Southeast, with widespread distribution and low
levels of occurrence, suggesting that they may be endemic®. However, the interaction
between these pathogens and the microbiome of the host organisms has yet to be fully
established. Previous studies have indicated that the microbial community of some
amphibians protects them from Bd.® This study seeks to characterize the microbial
communities of the local salamander species Desmognathus fuscus and to identify
interactions between the host microbiome and well-known pathogens. This will be done
by culturing the cutaneous bacteria of D. fuscus and identifying these isolates through
Sanger sequencing of the 16s ribosomal RNA gene. Isolates from the same amphibians
will also be tested for Bd, Bsal, and ranavirus through skin swabs and quantitative PCR.
The data from both portions of the study will be compared to identify relationships
between beneficial microbes and those that are pathogenic. We expect that the resident
microbial flora isolated from D. fuscus will inhibit the growth of the Bd and Bsal
pathogens.

Literature cited:
1. Stuart, S. N. et al. Status and trends of amphibian declines and extinctions
worldwide. Science 306, 1783-1786 (2004)
2. Berger, L. et al. Chytridiomycosis causes amphibian mortality associated with
population declines in the rain forests of Australia and Central America. Proc.
Natl. Acad. Sci. 95, 9031-9036 (1998).


https://core.ac.uk/display/213461515?utm_source=pdf&utm_medium=banner&utm_campaign=pdf-decoration-v1
mailto:mbecker5@liberty.edu
mailto:cetwomey@liberty.edu
mailto:cetwomey@liberty.edu
mailto:mburnham1@liberty.edu

. Lips, K. R. et al. Emerging infectious disease and the loss of biodiversity in a
Neotropical amphibian community. Proc. Natl. Acad. Sci. 103, 3165-3170

(2006).

. Caruso, N. M. & Lips, K. R. Truly enigmatic declines in terrestrial salamander

populations in Great Smoky Mountains National Park. Divers. Distrib. 19, 38-48

(2013).

. Collins, J. & Storfer, A. Global amphibian declines: Sorting the hypotheses.

Divers. Distrib. 9, 89-98 (2003).

. Olson, D. H. et al. Mapping the Global Emergence of Batrachochytrium

dendrobatidis, the Amphibian Chytrid Fungus. PLoS One 8, €56802. (2013).

. Duffus, A. et al. in Ranaviruses: Lethal pathogens of ecothermic vertebrates (eds.

Gray, M. & Chinchar, V.) 9-57 (Springer International Publishing, 2015).

. Becker, M. H. et al. Phylogenetic distribution of symbiotic bacteria from

Panamanian amphibians that inhibit growth of the lethal fungal pathogen

Batrachochytrium dendrobatidis. Mol. Ecol. 7, 1628-41 (2015).



