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The recently discovered species Batrachochytrium salamandivorans (Bsal) is a fungal pathogen of salamanders
and newts that has recently spread from Asia into Europe, devastating the fire salamander. The disease is charac-
terized by multifocal superficial erosions and deep ulcerations in the skin of salamanders, with several European
species particularly susceptible. Although seemingly unaffected, the Anura (frogs and toads) can also act as
Bsal carriers, with anthropogenic trade and inter/intraspecies contact likely spreading the disease. Bsal is closely
related to the generalist amphibian pathogen Batrachochytrium dendrobatidis (Bd), which was discovered two de-
cades prior. The genome of Bsal is larger (32 Mb) than that of Bd (23 Mb) and it encodes over 100 metalloprotease
M36 genes, correlating with its ulcerative pathology. Further work on the population genetics of Bsal and genetic
differences between Bd and Bsal should uncover the mechanisms behind their differences in host specificity,
pathology, and epidemiology.

TAXONOMY AND
CLASSIFICATION:
KINGDOM: Fungi
PHYLUM: Chytridiomycota
ORDER: Rhizophydiales
GENUS: Batrachochytrium
SPECIES: salamandrivorans
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KEY FACTS:
Bsal was discovered in 2013.

It causes multifocal superficial erosions
and deep ulcerations in the skin of
Caudatan species (salamanders and
newts), unlike its sister species, Bd,
which causes a thickening of the skin
(hyperplasia and hyperkeratosis) and is a
generalist amphibian pathogen.

It grows between 5°C and 25°C, with
optimal growth between 10°C and 15°C.

Like other chytrids, Bsal reproduces with
motile spores (zoospores) that emerge
from zoosporangia.

The ancestral range of Bsal appears to
be southeast Asia, with a widespread
distribution in Vietnam.

Bsal spread from Asia into Europe,
causing the near extirpation of fire sala-
manders (Salamandra salamandra) in
The Netherlands in 2013.

Bsal is not found in salamander biodi-
verse regions such as North America,
supported by the US Fish and Wildlife
Commission banning the import of 201
species of salamanders into the USA in
2016.

The genome of Bsal is much larger than
that of Bd and it contains three times the
number of secreted metalloprotease
MB36 genes that encode proteins that are
thought to degrade host tissue; this
correlates with the ulcerative pathology
caused by Bsal.

MB36 genes and a large uncharacterized
secreted tribe (Tribe 1) are upregulated
during infection of a salamander host
(Tylototriton wenxianensis).

Bsal infection had little effect on sala-
mander mRNA levels compared with Bd
infection. Innate and adaptive immune
response genes were not upregulated,
suggesting potential immune-
dampening properties.
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Resources
www.salamanderfungus.org/resources/maps/
www.bd-maps.net/maps/
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