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HOW CAN UNIVERSITIES/ORGANIZATIONS SUPPORT 
MARGINALIZED STUDENTS?

SECURE FUNDING FOR PAID 
UNDRGRADUATE RESEARCH

Jensen et al. 2021
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RESEARCH

Atelopus bomolochos, Azogues province, Ecuador

The origin and evolution of the acquisition of 
guanidinium alkaloids in Harlequin Frogs (Atelopus, 
Bufonidae) from Ecuador and Colombia







TETRODOTOXIN TARGETS VOLTAGE GATED Na+ CHANNELS

Nieto et al. 2012



CHEMICAL 
DEFENSES IN 
AMPHIBIANS



DIETARY ORIGIN

Moskowitz et al. 2020

O. sylvatica
Photo: Joel Sartore



BIOSYNTHESIS

Rhinella marina

Fornari-Baldo et al. 2017



SYMBIOTIC ORIGIN

Modified from Vaelli et al. 2020

Taricha granulosa





Tetrodotoxin is 
also present in 
Atelopus
(Bufonidae)

Species clockwise: 

A. hoogmoedi, A. zeteki, A. varius, 



PHYLOGENETIC AND GEOGRAPHIC DISTRIBUTION OF TTX 
AND TTX-ANALOGUES IN ATELOPUS

Pearson and Tarvin 2022

A. chiriquiensis

A. glyphus
photos: Brian Gratwicke



CONTRASTING WITH 
DISTRIBUTION OF 
SPECIES DIVERSITY

Source: Atelopus survival initiative
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CHEMICAL ANALYSIS

Confirmed identity of 
guanidinium alkaloids
- Tetrodotoxin
- Chiriquitoxin

Four new reports for the 
presence of Guanidinium 
alkaloids in amphibians
- Atelopus coynei
- Atelopus bomolochos
- Atelopus aff. spumarius
- Atelopus aff. palmatus



BACTERIA CULTURING AND TOXIN DETECTION









Thank you!
Questions?

Majo Navarrete
January 15, 2024


