Questions to go with the Protein Gel and Western Blot Lab:

You should copy these questions and put their answers in your lab notebook. IF you choose to download this document and fill it in, make sure that nobody else has the same answers you have (unless there really is only ONE correct answer.)  Please attach a copy of your answers to your white page and either put in a copy on the yellow page, or put together a set of answers that Ms Getz can keep and put this set in our lab notebook.

It may help you to think of this part as a take-home final. You may use books, the internet or other published resources to help you answer the questions. You may not use another human who is in our class.  You may not use another human that another student in this class has used.  We do not want identical answers or any academic dishonesty.  The correctness and thoroughness of your answers will be considered- merely putting down an answer will not earn a good grade.

1. Name 5 proteins found in muscle. What do they do?

2. Why has the structure of actin and myosin been conserved over millions of years?

3. How do variations in organisms occur in nature, and why?  How does this contribute to biodiversity?

4. How might variations in proteins between species be used to determine their evolutionary relationships?

5. Why can diverse species share so much common DNA sequence?

6. Can one gene encode more than one protein?  How can two different proteins derived from the same gene have different sizes and different functions?  Explain.

7. Name four of the main ingredients of the Laemmli sample buffer. What does each do?

8. What is the purpose of heating your samples at 95 deg before loading the gel? Why is it important to do this step before loading the gels?

9. How are proteins extracted from the fish samples?  What gets the proteins to leave the sample and go into the buffer?

10. Have all of the proteins been extracted from the fish slice or are some still left after the extraction? How could you test your hypothesis?

11. Why are proteins treated with ionic detergent (SDS), reducing agents (DTT), and heat before SDS-PAGE?

12. Why do SDS-coated proteins migrate (move) in an electric field?

13. Draw a picture of a protein that is coated by SDS molecules.  Does the protein stay folded in its quaternary structure or are the intermolecular forces broken apart?

14. What is the difference between the primary and quaternary structure of proteins?  Which size is run on SDS-PAGE gels- the part that makes up the primary structure or are intact quaternary structures run on SDS-PAGE gels?

15. How many individual protein subunits make up the quaternary structure of one biologically active myosin protein? What are these proteins? What are their approximate molecular masses?

16. Draw, label, and describe the main quaternary structure of myosin, including all protein subunits

17. What is the purpose of using experimental controls? What purpose do the actin and myosin standards serve? The Kaleidoscope prestained standards?

18. The molecular mass of myosin light chain 1 is approximately 22kD (kilodaltons, a measurement of molecular weight of proteins).  The myosin heavy chain is 200kD and actin is 42 kD.  What order do you expect these specific proteins to migrate through the gel? Write down which one will migrate furthest, next furthest, and the least. Why did you choose this order? 

19. Draw a picture of a gel containing the proteins in question 18 and mark the relative positions of the myosin light chain 1, the myosin heavy chain, and actin.  Sketch in another lane the kaleidoscope standards.  (The actin and myosin is going to be loaded in one lane- that control is already mixed together.)

20. What is the purpose of the Bio-safe Coomassie blue stain?

21. Why do the gels have to be destained?  What happens during destaining?

22. Why are proteins blotted from the polyacrylamide gel to a membrane?

23. Why is it important for the gel to be in complete contact with the membrane without any air bubbles?

24. Why do proteins migrate (move) from the gel to the membrane?

25. Can you think of a way to determine if the transfer of a stained gel has been successful? An unstained gel?  (We’re transferring an unstained gel.)

26. Give an explanation for why you think the protein profiles of some fish species share more bands than other fish species.

27. Describe how a specific protein can be identified from a mixture of proteins by using gel electrophoresis.

28. Name three other methods used to analyze proteins besides western blotting and immunodetection.  (Your lab manual may help with this answer.)

29. Describe how you should use the protein standards to determine the sizes of unknown proteins? – is estimating the size of unknown proteins based on eyeballing them accurate? (If we had more time, you would have correctly determined the size of your myosin bands.)

30. How can the information scientists obtain via Western blot be used to explain structural (and perhaps evolutionary) differences in animal species? 

31. Explain why a secondary antibody is used.  What does the secondary antibody bond to? What is a secondary antibody? What is attached to it? 

32. Describe how to make an antibody to detect another muscle protein such as dystrophin.

33. Based on your results: What information does the western blot provide for each sample?

34. Based on your results: Which two fish have the most similar protein profiles? What is your evidence?

35. Based on your results: Which two fish have the least similar protein profiles? What is your evidence?

36. Use your evidence to make a cladogram: Based on your results: Are myosin proteins the same or different sizes across species?  How can the similarities and differences be used to make a “tree” that shows an evolutionary relationship among the fish you tested.

Create a cladogram using your results.

From your gel you can create a cladogram based on proteins that the fish have in common.

You can then determine whether your cladogram supports your predictions and/or matches the evolutionary relatedness of the fish species determined by morphological analysis in the evolutionary tree provided. Each protein band that a fish has in common with another fish is a shared characteristic. Cladistic analysis assumes that when two organisms share a characteristic, they had a common ancestor that had that characteristic, and this can be represented as a node on a cladogram with two branches coming from that node representing the descendent organisms.

In this exercise you will define the shared characteristics (i.e., make a list of all the different proteins in fish muscle), find which proteins (characteristics) are shared between fish, and construct a cladogram based on your data.

Come up with a method to analyze your results and create a cladogram that shows which of your fish samples are more closely related. You may have to research what a cladogram is to more fully understand this part of the assignment.

Write an explanation of why you organized the cladogram in the order you made it.  Why is each fish located where you put it?

How does your cladogram show evolutionary relationships among the fish?  If you did extra research about each type of fish to support your cladogram, include your findings with your answers. This research could include where each fish is found in nature, what it eats, what eats it… (who are its predator and prey?- why would it need muscles?)  

If you do extra research, cite where you found your information.  The extra research, if done well and easily understood by Ms Getz may earn you extra credit points that will go toward your “finals” grade.
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