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Importance:
The MC1R gene plays a vital role in the future of 

the poison dart frog. It is crucial that they are able to 
display a wide variety of color variation enabling 

them to warn predators that they will not be a tasty 
snack. In this way they are able to preserve the life 

of their species.

Another way these vital color patterns facilitate in 
the survival of this species is by serving as 

camouflage within their tropical environments. 

Citations: 
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6472079/, https://www.jstor.org/stable/pdf/10.1086/663197.pdf, https://www.merriam-webster.com/dictionary/aposematic,

https://www.merriam-webster.com/dictionary/melanin, https://www.ebi.ac.uk/gxa/experiments/E-MTAB-513/Results,
http://www.xenbase.org/gene/showgene.do?method=displayGeneSummary&geneId=1018417

Introduction:
Aposematic – being conspicuous and serving to 

warn

Melanin – any of black, reddish brown, dark brown, 
or yellow pigments of plant or animal structure

MC1R gene – Melanocortin 1 Receptor

The MC1R gene regulates the type of melanin that 
is generated yielding the aposematic coloration of 

the poison dart frogs. 

The MC1R gene is not specific to frogs. It is 
present in many species aiding in the pigmentation 

of their skin and fur or hair. 

Fig 1.1 X. laevis (frog) Tissue Expression. 

Fig 1.2 Homo sapien (human)  Tissue Expression

In figure 1.1 you see the 
saturation via TPM of 
the MC1R gene 
expression throughout X. 
laevis. Note the higher 
saturation in locations 
such as the eye, skin, and 
testes. Comparatively, 
you see in Fig 1.2 the 
expression of the MC1R 
gene in Homo sapiens. 

Location:
The MC1R gene can be found on 
chromosome 4 in X. laevis.L, X. 

laevis.S, and X. tropicalis.

Fig 2.1: chromosome of X. laevis.L Fig 2.2: chromosome of X. laevis.S Fig 2.3: chromosome of X. 
tropicalis

Toxicity and 
Coloration:

Toxicity and coloration vary among differing 
species. 

Comparative analysis test results show that 
coloration and toxicity have evolved 

concurrently in at least one family of frogs 
(Dendrobatidae)

Toxin profile variance may be due to dietary 
sources and not depend solely genetic 

differences. However, some of the toxin profiles 
found on the frogs are not derived from dietary 

sources indicating that the variance could be 
genetic. 

Fig 3: Differing toxins amongst species (A - histrionicotoxin, B - a 3,5-disubstituted 
indolizidine, C – batrachotoxin)
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Mechanism:
The MC1R gene is a melanocortin receptor that 
converts melanocyte stimulating hormones to 

regulate melanogenesis  
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