
Featured Publication 

MVZ Assistant Professor and Assistant Curator of Herpetology Rebecca Tarvin, 

MVZ Graduate Student Kannan Pearson 

Losing AmP-hibian DiversitY. Also Means Losing Poison DiversitY. 

While frog and salamander declines worldwide 

have made scientists outspoken about the need 

to preserve amphibian genetic diversity, MVZ 

Faculty Curator Rebecca Tarvin and Graduate 

Student Kannon Pearson, emphasize another 

important reason for conserving these animals: 

their poisons. Tarvin and Pearson's work focuses 

on the poisons of the colorful harlequin toads of 

Central and South America. In a recent paper 

published in the journal Toxicon: X,_ they 

emphasize how little is known about the toxins 

these animals produce, or why they have them at 

all. Dr Tarvin said, "In Central America, there's 

nine species of Ate/opus, and seven of them 

have been assessed for toxin diversity and 

quantity ... but the majority of the Ate/opus species 

actually live in South America, where a minority 

of the studies have been done. We don't know if 

they're toxic or not...by losing these animals, 

we're probably losing some chemical diversity, as 

well. T hey have some toxins that are found 

nowhere else in the world." 

A harlequin toad gets a water spritz before its back is 

swabbed. (Photo by Jose Vieira) 

A harlequin toad, Ate/opus hoogmoedi, from 

Oriximina in the Brazilian state of Para. 

(Photo courtesy of Jaime Culebras) 

Graduate student Kannon Pearson with two 

rough-skinned newts in San Mateo County. 

Like their look-alike cousin, the California 

newt, these salamanders have toxic skin. 

(Photo by Cheri L. Pearson) 

https://news.berkeley.edu/2022/02/03/losing-amphibian-diversity-also-means-losing-poison-diversity/
https://www.sciencedirect.com/science/article/pii/S2590171022000029


https://academic.oup.com/genetics/article/220/2/iyab226/6460342#.YgbbSfcPkFY


In a study in the journal Current Biology_, MVZ 

Affiliated Faculty Noah Whiteman reports 

monarch-like genetic mutations in the genomes 

of four organisms that are known to eat 

monarchs: the black-headed grosbeak, a 

migratory bird that snacks on the butterflies at 

their overwintering home in Mexico; the eastern 

deer mouse, a close relative of the Mexican 

black-eared deer mouse that feeds on butterflies 

that fall to the ground; a tiny wasp that 

parasitizes monarch eggs; and a nematode that 

parasitizes insect larvae that feed on milkweed. 

Dr. Whiteman's study reveals that the monarch's 

toxins move up the food chain from plants to 

insect herbivores and then to predators and 

parasitoids. The predators and parasitoids have 

evolved resistance to the toxins at the same 

sites that were changing in the monarch. "It 

solves this mystery from 40 years ago where the 

biology was pretty well worked out, but we just 

couldn't go down to the lowest level of 

organization possible, the genome, to see how 

grosbeaks are doing this ... It looks like, 

amazingly, they are evolving resistance using the 

same kind of machinery in the same places in 

the genetic code as the monarch and the aphids, 

the bugs and the beetles, that feed on 

milkweeds, as well." 

Above: Video showing black-backed orioles and black­

headed grosbeaks eating monarch butterflies at the El 

Rosario Monarch Butterfly Reserve in Mexico. (Video by 

Brett Hartl) 

Below: Cluster of monarch butterflies in California (left) 

and the black-headed grosbeak (right) one of few birds 

that can eat them without vomiting. (Photos courtesy of 
Mark Chappell, UC Riverside) 

https://news.berkeley.edu/2021/11/22/what-it-takes-to-eat-a-poisonous-butterfly/
https://www.sciencedirect.com/science/article/pii/S0960982221014147?via%3Dihub
https://www.youtube.com/watch?v=ehOLOHHd1cs


https://onlinelibrary.wiley.com/doi/10.1111/jbi.14312


https://www.sciencedirect.com/science/article/pii/S2590171022000029
https://berkeley.learningu.org/


https://mvzarchives.berkeley.edu/
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