DNA Evidence for Evolution
PART ONE: Comparing the Cytochrome C protein sequence from different animals 
Background: Cytochrome C is a protein that is part of the electron transport chain of cellular respiration. Since almost all organisms on earth have cytochrome C, it is useful to compare the amino acid sequence of this protein from different organisms as a measure for their similarity as a whole. In the attached paper you will find the amino acid sequence of cytochroms C from 20 different species, including humans. 
1) Compare the human amino acid sequence with each of the animals listed below. Do so by counting the number of times an amino acid in that animal’s cytochrome C is different from the amino acid in that same position of the human sequence. For example, the number of differences between human and dog = 10. 
Record your observations and answers on the answer sheet. 

The number of amino acid differences between the following pairs: 

Human - Rhesus Monkey: 
_____

Human - Kangaroo: 

_____

Human - Snapping Turtle: 
_____

Human - Bullfrog: 


_____

Human - Tuna: 


_____

Human - Horse: 


_____

Whale - tuna fish: 


_____

Whale – horse: 


_____
2) According to your count, which two species are more closely related – A Whale and Tuna fish or a whale and a horse? What can this suggest regarding the history of whales? 
3) Make at least two more comparisons of your choice. What did you find out? 
4) Chickens and turkeys are both birds with the same exact sequence of cytochrome C protein. How can two species have identical cutochrome C and are still different species? 
Part TWO: Reading a Cladogram
The following cladogram shows the relationship between selected animals based on their anatomical features. For example, out of seven key traits, all of these animals have a dorsal nerve cord, but only humans, monkeys and kangaroos have mammary glands. 
5) Which animals have paired legs? Which animals an amnion? 

6) Which two species are more closely related – humans and rhesus monkeys or rhesus monkeys and bull frogs? Explain.

7) What can be learned from a cladogram about the history of organisms?  
Part Three: Combining anatomical and molecular evidence
Write your counts from part one into the corresponding hexagons in the cladogram on your answer sheet. Compare the two cladograms:
8) Do the differences in amino acid sequences agree with the differences in traits on the first cladogram? 

9) Conclude – “Organisms with fewer shared traits also have _________ (less / more) amino acid differences”.

10) Conclude: Why is it important to use both anatomical and molecular evidence, as well as the fossil record? 






