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Problem:  Did Humans Evolve From Apes?

Purpose: In all organisms, the instructions for specific characteristics are carried in the organism’s DNA. DNA is made up of four nitrogen bases. Adenine matches up with Thymine and Guanine matches up with Cytosine. We use capital letters to represent these nitrogen bases. 

      The millions of different species of plants, animals and microorganisms that live on earth are related by descent from a common ancestor. A common ancestor is an organism that lived earlier that may be related to an organism on Earth today. 
Hypothesis: After looking at the Morphological Tree (seen in class), decide which of the three hypothesis best explain the relationship between the gorillas, chimpanzees and humans.  Discuss with your group which one you feel is most true. Circle the best answer on the lab sheet.
Procedure:

1. In your group of four, pour out the paper clips in the zip-lock bags into the trays. Each member will pick one color to count. Using the number of paper clips on the bags, figure out which color represents each nitrogen base and record the colors on the lab sheet.
2.  Each group member will pick one of the organisms below and “synthesize” its DNA. Connect the paper clips that represent each nitrogen base in a chain in the order listed below. This strand of DNA represents a small section of the gene that codes for the hemoglobin protein.  We are only looking at ½ of the DNA strand (gamete). Label the “DNA” chain by its organism name on a sticky note.
a. Human DNA: 
 

AGGCATAAACCAACCGATTA
b. Chimpanzee DNA:
 

AGGCCCCTTCCAACCGATTA
c. Gorilla DNA: 


AGGCCCCTTCCAACCAGGCC
d. Common Ancestor DNA:  
AGGCCGGCTCCAACCAGGCC
3. Lay each DNA sections one below the other on the desk. Make sure that they are laying in the correct direction from left to right. Put the labels next to each DNA strand. 

4. Compare the human DNA to the chimpanzee DNA by matching the strands base by base (paper clip by paper clip). 

5. Count the number of bases that are not the same. Record the data in the data table of the lab sheet. 

6. Repeat these steps with the human DNA and the Gorilla DNA. 

7. Now, compare the “Common Ancestor” with each of the organisms. Record the number of bases that are not the same in the data table. 

8. Clean up the paper clips. Disconnect the DNA chains. Count the number of each color of paper clip to be sure the number of paper clips match the number on the zip-lock bag. If you are missing any paper clips be sure to tell your teacher the number and color of the missing paper clips so that they can be replaced. 
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Paper Clip DNA Lab Sheet

Names:_________________________________________________________________________________________________________________________________________

 After looking at the Morphological Tree, decide which of the three hypothesis best explain the relationship between the gorillas, chimpanzees and humans and a “Common Ancestor”.  Circle the one you think is true. 

Hypothesis #1:   They all branched directly off of  the Common Ancestor. They are all equally related to the Common Ancestor and not closely related to each other.


Gorillas

Common Ancestor 
Chimpanzees

Human

Hypothesis #2: The Gorillas and Chimpanzees are more closely related to each other than to the Human. .


 Gorillas





Chimpanzees

Common Ancestor    


Humans   

Hypothesis #3: The Humans and Chimpanzees are more closely related to each other than to the Gorilla. 


Gorillas

Common Ancestor  


Chimpanzees


Humans     

Paper clip nitrogen bases colors: 

a. Adenine  (22) = ___________________
b. Guanine (16) = ___________________
c. Cytosine (32) = ___________________
d. Thymine (10) = ___________________

Data & Observations: 


 Data for Human DNA

	Human DNA Compared to: 
	Number of  NON-matching bases

	Chimpanzee DNA
	

	Gorilla DNA
	

	Common ancestor DNA Compared to:
	

	Human DNA
	

	Chimpanzee DNA
	

	Gorilla DNA
	


Conclusion: 

1. How do the gorilla DNA and the chimpanzee DNA compare with the human DNA?  ______________________________________________________________________________________________________________________________________________________________________________________________________

2. What does this data suggest about the relationship between humans, gorillas and chimpanzees? ______________________________________________________________________________________________________________________________________________________________________________________________________

3. Does the data support your hypothesis? Why or why not? ______________________________________________________________________________________________________________________________________________________________________________________________________

4. Which DNA is most similar to the Common Ancestor DNA? _______________

5. Which two DNA strands were most similar in the way they compared to the Common Ancestor DNA? __________________________________________________

6. Based on the data, which of the following statements is more accurate?

a. Humans and apes have a common ancestor.

b. Humans evolved from apes.

Explain your answer: ________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________

7. According to all the data collected, which of the following statements is most accurate? 

a. Chimpanzees and humans have a common ancestor.

b. Chimpanzees are the direct ancestors of humans. 

Explain your answer: ________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________

