
Whale DNA Evidence of Evolution-ACADEMIC 
 DNA is the hereditary molecule that determines physical and behavioral traits for all life forms on Earth.  
Every generation passes their DNA down to the next generation by producing an exact copy.  Mistakes in those 
copies called mutations may occur through random copy errors, exposure to radiation or chemicals in the 
environment. These mutations are responsible for the genetic diversity that results in a variety of physical and 
behavioral traits in a population.  As more time passes more mutations accumulate and in some populations as the 
habitat changes (or a group moves into a new habitat) some of those traits may give them an advantage at 
survival.  If an original population splits into two or more groups in different habitats the gene pool is separated 
and different mutations are no longer shared. Decedents of a population will share mutations from their ancestors 
but not those of another group it has diverged from.  The more time since the divergence the more different 
mutations will have accumulated in their DNA.    
 All mammals have a gene in their DNA that holds the “recipe” for making the Caesin protein. Caesin 
proteins are responsible for binding the calcium found in milk to form teeth and bones.  The DNA molecule is 
written in “building block letters” called nucleotides of which there are four; Adenine, Thymine, Guanine and 
Cytosine. These nucleotide building blocks are strung together into recipe fragments called genes.  You will be 
comparing the nucleotides in the gene for the milk protein casein to determine the relatedness between species.   
 
Purpose: How will the number of DNA differences (mutations) between two species relate to how closely two 
species are related to each other (as should be seen in the number of similar traits they have)?    
 
Procedure:  

1. Obtain the DNA code of 6 different mammals for the casein gene.  Either cut them out or fold them so 
they can be lined up side-by-side.  Use a straight edge (ruler) to line up the first letter (DNA nucleotide) 
of the cow and the sperm whale. 

 
2. Compare each letter and count the number of differences (mutations) between the cow and sperm whale.  

Repeat by comparing the cow to each of the other mammals one at a time.  Record the differences for 
each in the data table. 

 
3. Repeat the comparison process again for each mammal species until ALL fragments are compared to each 

other and recorded in the data table.  
 

4. Place the names of the mammal species into the phylogenetic tree diagram using the amount of mutations 
as evidence.  

 
Follow Up Questions- full sentences! 
1. Which 2 species from our samples are most closely related?   

Claim: 
 
Evidence: 
 

 
Reasoning: 
 
 
 

2. Which 2 species from our samples are the least related (related but their common ancestor is farthest back)? 
Claim: 
 
Evidence: 

 
Reasoning: 

 
 
 



3. Which land animal is the closest living relative to the whales/dolphins?  What is the DNA evidence?  What 
other proof should you expect to see for when comparing the two animals if they are closely related? 
 
 
 
 

4. What were the individual letters in this activity?  What were the fragments of letters for each species?   
 
 
 
5. What are the differences in the fragments of letters called?  What causes them? 
 
 
 
6. What are two things that can be inferred about the amount of time and number of DNA differences if two 

species are separated by a long tree branch (deep split between two species)?   
 
 
 
 
7. The tips of each family tree branch represent living species.  What species would be represented at the base of 

each branch split? 
 
 
 
 
8. Humans and bonobo chimpanzees are both at the tips of the phylogenetic tree and are living species.  They 

have less than 2% difference in their DNA (there are billions of letters so that’s 2% of billions).  Is it correct 
to say that chimpanzees evolved INTO humans?  Why or why not? 
 
 
 
 
 

9. DNA is only one line of evidence for evolution- that species change over generations from a common 
ancestor.  What are two other types of evidence for evolution?  Why are they evidence that life has changed 
from an ancestor species? 

 
 
 
 
 
 
10. Extension:  Why are these mutations required in order for evolution to occur in the first place?  What would a 

population look like if there were no differences in their DNA?  How might these mutations provide an 
advantage to the population? 

 
 



 
Data Table for # of DNA mutations 
 
 Porpoise S. Whale Cow Deer Hippo 
Rhino      
Hippo     X 
Deer    X X 
Cow   X X X 
S. Whale  X X X X 
Porpoise X X X X X 
 
 
 
 

Phylogenetic Tree for Mammals  

Name each species above 
based on the number of 
DNA differences 
 

Ancient Ancestor 
Current Species 

Recent 
Divergence 

Older 
Divergence 



DNA Chromosome Fragments for the Caesin Milk Protein gene 
Cut and compare the number of differences (mutations) between the genes 
 
 
 
 
 
  

 

 

 

 

 

 


