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LAB#23: Biochemical Evidence of Evolution 

 

Name:  Period ______ Date : 

Laboratory Experience #23 Worth 80 Lab Minutes 

Bridge 

 

 

 

 

 

 

 

 

 

 

 

 If two organisms have similar portions of 

DNA (genes), these organisms will probably 

make similar proteins. If two organisms have 

identical or almost identical proteins, the 

amino acid sequence within the protein is 

similar. Scientists believe that organisms with 

similar DNA have common origins. The more similar their DNA 

is, the more similar their proteins will be and the more closely related the 

organisms are likely to be. Thus, scientists use biochemical evidence (the amino 

acid sequence of proteins) to establish how organisms have evolved.  

Hemoglobin, a component of red blood cells, is one of the most widely studied of 

all proteins.  In this activity, you will analyze the amino acid sequence of the 

hemoglobin protein in three species: human, horse and gorilla.  You will establish 

evolutionary relationships based of this analysis. 

 

Which organism do predict are most similar horse, gorilla, or human? 

Explain why? 

                                                                               
 

 

                                                                                  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 Objective: 
To show how 
biochemical 

evidence can be 
used to support 

evolution 

 

 

Essential 

Question: 

How can 

biochemical 

evidence support 

evolution? 
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Mini Lesson 

 Define the following terms: 

1. Amino Acids 

 

 

2. Biochemical evidence 

 

 

3. DNA 

 

 

4. Evolution 

 

 

5. Protein 

 
Work Period 

 

PROCEDURE: 
Figure 1 represents the amino acid sequence of corresponding portions of the hemoglobin molecules of 

horses, gorillas and humans.  Each three-letter notation is the abbreviation for an amino acid in the protein.  

The chain of amino acids is quite long and, thus, it took ten lines to print the entire sequence. 

 

1. First, count the total number of each of the 17 types of amino acid in the human hemoglobin protein. 

     Follow the arrows and continue counting until you reach the last amino acid in the chain, histidine.  

     Record these numbers in Table 1. Repeat this procedure for both the gorilla and the horse 

     Hemoglobin. 

2.  Now scan the human and gorilla amino acid sequences in Figure 1.  Note with a highlighter 

    Every location that there is a sequence difference.  Record the number of sequence differences  

    That you found in Table 2.   

    Repeat the same procedure comparing the human and horse & horse & gorilla hemoglobin sequences. 
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3. Plot the data in Table 1: Plot a different color symbol for each of the three organisms.  

 (* for Horse, O for Gorilla, X for human,) Some points are in the same place, Simple place the other 

symbol above or below the first one.  Provide a color key. Connect the points for each species even though 

there is no relationship between the different points of data. 
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Observations 

Table 1:  Number of each kind of amino acid in hemoglobin protein 
 

Amino Acid Abbreviation Human Gorilla Horse 

alanine ala 15 15 15 

arginine arg    

aspartic acid asp 13 13 14 

cysteine cys    

glutamic acid glu    

glycine gly    

histidine his 9 9 9 

leucine leu 18 19 19 

lysine lys 11 11 11 

methionine met 1 1 1 

phenylalanine phe 8 8 8 

proline pro    

serine ser    

threonine thr    

tryptophan try    

tyrosine tyr    

valine val    

                                    

                                    Total Amino Acids:                 ___________          ____________           ___________ 

 

                     

  

 

\ 
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TITLE:__________________________________________________ 
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Summary: 

  
1. How many amino acids are the same in number for each of the three species?  ______________ 

2.  Which amino acid is different in number for each of the three species?  ____________________  

3.  Which amino acid is represented most often in the hemoglobin of the three species? ___________ 

4. Are all of the different kinds of amino acids represented in the hemoglobin protein of these three 

species?  Explain. 

      _____________________________________________________________________________        

5. What type of bonds join these amino acids together in the hemoglobin protein? ______________ 

6. According to Table 2 data, which species are more closely related, gorilla and human or  

      Horse and human?  ______________________________________________________________ 

7. How many taxonomic groups (kingdom, phylum, etc.) do horse and human share?  Support your  

      Answer! _______________________________________________________________________ 

      ______________________________________________________________________________  

8. How many taxonomic groups do gorilla and human share?  Support your answer. 

______________________________________________________________________________ 

9. Is your answer to question 6 further supported by your answers to questions 7 and 8? Explain. 

       _____________________________________________________________________________    

   

     ______________________________________________________________________________ 

 

Table 2:  Number of sequence differences in hemoglobin protein 

Organisms Number of 

Differences 

Gorilla & Human  

Horse & Human  

Gorilla & Horse  
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10.  Where is hemoglobin normally found? _____________________________________________ 

       

           ______________________________________________________________________________ 

 Conclusion (Write a paragraph answering the following):   

1.  How do the NUMBERS of each kind of amino acid in human and gorilla hemoglobin compare? 

     In human and horse hemoglobin? 

2.  Which two animals seem more closely related based on similarity in NUMBER of each amino 

      acid? 

3.  Which two would have the most similar DNA? 

4.  Human and gorilla hemoglobin differ in only ONE amino acid sequence.  Since ______ bases 

     code for ONE amino acid, how many bases may be different?_____ 

5.  What genetic mechanism may have been responsible for this change in sequence? 

6.  How are biochemical similarities used by scientists to provide evidence of evolution? 

 

 

___________________________________________________________________________________ 

 

___________________________________________________________________________________ 

 

___________________________________________________________________________________ 

 

___________________________________________________________________________________ 

 

___________________________________________________________________________________ 

 

___________________________________________________________________________________ 

 

___________________________________________________________________________________ 

 

___________________________________________________________________________________ 

 

___________________________________________________________________________________ 

 

___________________________________________________________________________________ 
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___________________________________________________________________________________ 

 

___________________________________________________________________________________ 

 

___________________________________________________________________________________ 

 

___________________________________________________________________________________ 

 

___________________________________________________________________________________ 

 

___________________________________________________________________________________ 

 

___________________________________________________________________________________ 
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