Cladogram: Amylase Activity

The fossil record is one the strongest sources of evidence for evolution. Remains of organisms that no longer exist often show similarities to currently existing organisms. To establish relationships among existing organisms, scientists often compare homologous structures, biochemistry, vestigial organs and/or embryonic similarities.

Amylase is a protein found in all organisms. The length of this protein is approximately 100 amino acids. The table below represents 25% of the amylase sequence for nine different vertebrates. Each of the letters used represents one of the 20 amino acids found in nature. For this activity it is not necessary to name the individual amino acids in the sequences. By comparing the sequences of amino acids in a similar protein, scientists can often determine evolutionary relationships between the organisms that share that protein. 

A cladogram can be constructed to depict the evolutionary distance between the organisms. This method takes advantage of the predictable rate at which mutations occur in DNA. Those organisms with the greatest number of amino acid sequence differences are considered to have diverged from a common ancestor the greatest number of years ago. If two organisms have relatively few differences between them, but each share a similar number of differences with the other organisms, they would be more closely related and depicted as “twigs” of a branch that would be a greater distance from the other organism.
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The table below will be used to create a cladogram.

Step 1: Compare the amino acid sequence of each organism to the human. Count the number of different amino acids and record these values in Data Table I.

Step 2: Compare each of the nine vertebrates to the others. Determine the number of different amino acids in the sequence. Record these values in Data Table II.

Step 3: Create a cladogram for these nine vertebrates. Remember the greater the number of differences the less related the organisms are.

Step 4: At each fork in the cladogram created, identify the trait or characteristic that is different. Add the specific trait to the cladogram at the appropriate forks.
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Data Table I: (Comparing to Human amylase) 
	Organism 
	# of Differences 

	Zebra 

	Turkey 

	Catfish 

	Frog 

	Great White Shark 

	Loggerhead Sea Turtle 

	Rhesus Monkey 

	Rabbit


Data Table 2. Compare the amino acid sequence of each organism to all the other organisms. Record the number of differences in the chart below.

	
	Zebra 
	Turkey 
	Catfish 
	Frog 
	Great White Shark 
	Loggerhead Sea Turtle 
	Rhesus Monkey 
	Rabbit 

	Zebra 
	
	
	
	
	
	
	
	

	Turkey 
	
	
	
	
	
	
	
	

	Catfish 
	
	
	
	
	
	
	
	

	Frog 
	
	
	
	
	
	
	
	

	Great White Shark 
	
	
	
	
	
	
	
	

	Loggerhead Turtle 
	
	
	
	
	
	
	
	

	Rhesus Monkey 
	
	
	
	
	
	
	
	

	Rabbit
	
	
	
	
	
	
	
	


Build your Cladogram here:


Analysis and Conclusions:

1. Which vertebrates are most closely related to humans? Use two types of evidence from this activity to support your choice.
2. Using just the physical characteristics of these nine organisms, would the cladogram look the same? Justify your answer.
3. Point mutations in DNA can change the sequence of amino acids in a protein chain. How many mutations occurred to alter the amylase protein of the catfish and the horse?

4. In a well developed paragraph, explain how the organisms were placed into the cladogram. Use appropriate vocabulary to support the steps of the process.

