
Links to Resources Presented at AFACCT Workshop
We viewed HHMI’s short film about natural selection and adaptation featuring the rock pocket mouse.  This native of the 

Sonoran Desert provides us with a modern example of how natural selection drives adaptation.  We did two ready-to-use activities 
focused on molecular genetics and biochemistry of coat color. We also discussed three other ready-to-use activities where students 
can engage with population genetics, Hardy-Weinberg equilibrium and selection. 

Short Film 

Making of the Fittest: Natural Selection and Adaptation (www.biointeractive.org/making-fittest-natural-selection-and-
adaptation).  The rock pocket mouse is a living example of Darwin’s process of natural selection. The film features Dr. Michael 
Nachman, whose work in the field and in the lab has quantified the selective pressure of predators and identified the genes involved 
in adaptation. In a complete story, from ecosystem to molecules, pocket mice show us how random changes in the genome can take 
many paths to the same adaptation—a colored coat that hides them from predators. 

Classroom Activities 

Featured in the workshop 

Activity: Molecular Genetics of Color Mutations in Rock Pocket Mice (http://www.hhmi.org/biointeractive/molecular-genetics-
color-mutations-rock-pocket-mice).  Students transcribe and translate portions of the wild-type and mutant rock pocket mouse 
Mc1r genes.  Students compare sequences to identify coat color mutation location and type.  

Activity: Biochemistry and Cell Signaling Pathway of the Mc1r Gene. (http://www.hhmi.org/biointeractive/biochemistry-and-
cell-signaling-pathway-mc1r-gene). Students analyze partial DNA sequences of the Mc1r gene and identify the effects on the MC1R 
protein pathway responsible for rock pocket mouse coat color.  Students explore cell signaling and its role in coat color.  

Mentioned in the workshop 

Activity: Color Variation over Time in Rock Pocket Mouse Populations (http://www.hhmi.org/biointeractive/color-variation-
over-time-rock-pocket-mouse-populations). Students collect and analyze data about for coat color in pocket mouse populations on 
different color substrates over time. The data reinforces concepts of variation and natural selection. 

Activity: Allele and Phenotype Frequencies in Rock Pocket Mouse Populations (http://www.hhmi.org/biointeractive/allele-
and-phenotype-frequencies-rock-pocket-mouse-populations). Students use real rock pocket mouse data collected by Dr. Michael 
Nachman and his colleagues to illustrate the Hardy-Weinberg principle.  

Activity: Natural Selection and Evolution of Rock Pocket Mouse Populations (http://www.hhmi.org/biointeractive/natural-
selection-and-evolution-rock-pocket-mouse-populations). Students analyze amino acid data and draw conclusions about the 
evolution of coat color phenotypes in different rock pocket mouse populations. Students review key concepts and mechanisms of 
evolution, including mutation, gene flow (or migration), genetic drift, and natural selection.  

Animations 

Animation: Pocket Mouse Evolution (http://www.hhmi.org/biointeractive/pocket-mouse-evolution). This simulation shows the 
spread of a favorable mutation through a population. Even a small selective advantage can lead to a rapid evolution of a population. 

Animation: Pocket Mouse and Predation (http://www.hhmi.org/biointeractive/pocket-mouse-and-predation). This animation 
shows the different visibility of light and dark mice to predators in different environments. The dark morph is more vulnerable on 
light sandy desert, and the light morph on dark lava rock. 
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