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Molecular Evidence for Evolution

Problem:  How can molecular evidence (DNA) be used to determine evolutionary relationships between organisms?

Pre – lab question:  Provide an answer for the problem above.

Background:  Comparing skeletons and other characteristics as well as analyzing DNA determine evolutionary relationships among organisms.  One type of branching tree diagram called a morphological tree shows evolutionary relationships based on structural comparisons.  Use the morphological tree to answer the questions below.
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1. Which organisms are more closely related; horses and donkeys, or horses and dogs?  Explain how you determined your answer.

2. Which organism evolved first the sheep or the rabbit?  Explain how you determined your answer.

3. Draw an S on the chart to indicate the common ancestor of sheep and humans.  Draw a K on the chart to indicate the common ancestor of kangaroo and humans.

4. Hypothesis:  Make a prediction about the relationship between humans, chimpanzees and gorillas by completing the morphological chart at point A.  Your prediction is about which species evolved first and from which species they evolved.  Below are three possible hypotheses for you to choose from.
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5. Which hypothesis did you chose and why?

Investigation Materials:  4 different colored paper clips (at least 35 of each), paper, pen

Procedure:  Modern research techniques allow biologists to compare the DNA that codes for certain proteins and to make predictions about the relationship between species based on this data.  You will use this method to test your hypothesis about the relationship between gorillas, chimpanzees, humans, and their common ancestor.

1. Working in groups of four, use paper clips to synthesize strands of DNA according to the bases listed.  These strands of DNA represent the protein hemoglobin.  Do not mix up the order.

Create a key for the color of the DNA bases:

__________ adenine

__________thymine

__________cytosine

__________guanine

Group member 1:  AGGCATAAACCAACCGATTA

Label the start position.

Label this organism human DNA

Group member 2:  AGGCCCCTTCCAACCGATTA

Label the start position.

Label this organism chimpanzee DNA

Group member 3:  AGGCCCCTTCCAACCAGGCC

Label the start position.

Label this organism gorilla DNA.

Group member 4:  ACCCCGGCTCCAACCAGGCC

Label the start position.

Label this organism common ancestor DNA.

2. Compare each DNA strand to the human DNA strand.  Count the number of bases that do not match.  Record your information in a table you create below.

3. Compare each DNA strand to the common ancestor DNA.  Count the number of bases that do not match.  Record your information in a table you create below.

Results

Create your data table here:

Conclusion:  Use the following questions to help you write a conclusion

1. Which DNA is most similar to the common ancestor DNA?

2. Which DNA is most similar to the human DNA?

3. Which DNA is most different from the common ancestor DNA?

4. Which DNA is most different from the human DNA?

5. Look at your hypothesis in question four of the pre-lab.  Does the DNA evidence support or refute your hypothesis?  Explain.  

6. According to the data collected, which of the following statements is most accurate?  Explain

a. Chimpanzees and humans have a common ancestor.

b. Chimpanzees are the ancestors of humans.

