Virtual DNA Fingerprinting Laboratory

If you want to work on this at home, you can download the software from:

http://ceprap.ucdavis.edu/Outreach/vdna_download.htm

Questions to accompany the lessons:

Click on Introduction

1. List the 5 pieces of evidence that are at the crime scene.

2. What is a polymorphism?  Why does it make DNA fingerprinting possible?

3.  Which band traveled further down the gel: the one with 3 repeats or the one with 1 repeat?

4. Why might there be two bands in one lane?

5. What does RFLP stand for?

6. What does PCR stand for?

Click on RFLP.

7. With the combined probability of 5 or 6 regions being looked at, what are the chances of having a perfect match?

8. The first step of the RFLP process is to:

9. After you obtain the DNA, what do you do to it?

10. What do restriction enzymes do?

11. What is a restriction fragment?

12. What does the part of the term, “length polymorphisms” mean?

13. With Southern blotting, a piece of what is used to probe what?

Click on PCR

14. PCR is a technique that results in what?

15. When is PCR a good method to use?

16. What must be known in order to perform PCR?

17. The first step of the PCR process is to do what?

18. What is added to the DNA in the tube?

19. What is added to the mixture of DNA and primers?

20. After 30 cycles, a theoretical amplification factor of what is reached?

21. What is the final step?  What is done with the DNA that was made in the thermal cycler?

Click on Proceed

22. List the name and occupation of each of the 4 suspects in your notebook.  Leave a little bit of room by each name so you can add more information to each person’s profile as you learn more about them.

Click on Proceed, then on Begin Assignment

 As you go through the assignment, you will do bunches of reading in various places: from the computer screen, from the filing cabinet drawer, from the lab manual…  The following questions have answers within each level, but you may find that you come across the answers in a different order than the questions are listed.  That is ok.  There is no one correct way to go through the exercise.

Part 1: Evidence Collection

23.  What body parts can be obtained at a crime scene that will have DNA evidence?

24. What must you wear at the crime scene in order to prevent contamination?

25. List 4 things that are detrimental to the DNA.

26. Is DNA evidence only used to convict people?  Explain.

27.  What can be done to ensure that DNA testing is legitimate and accurate?

28. What year was the structure of DNA figured out?

29. Which base pairs match up with each other in DNA?

30. What happens during DNA replication?

31. What is a mutation and what can cause mutations?

34. What 3 pieces of evidence did you choose?

35. What are your points for this section?

Part 2: DNA Extraction

37. How much DNA has been obtained from insects trapped in amber?

38. Briefly outline/list the steps done to purify the DNA.

39. What was your final score for this part?

Part 3: Restriction Enzymes

40. The first letter of a restriction enzyme name comes from what?

41. The second and third letters of a restriction enzyme name come from what?

42. If there is a fourth letter, what does it indicate?

43. What do roman numerals indicate?

44. What are the two types of ends that can be left by restriction enzymes?

45. Take the quiz on restriction enzymes. Write down your score.

46. What is your score for this part?

Part 4: Gel Electrophoresis

47. Where does agarose come from?

48. Why is DNA loaded on the negative side of the gel?

49. Which travels further and easier in an agarose or polyacrylamide gel: long DNA fragments or small/short DNA fragments?

50. What is a chemical buffer?

51. What is TBE buffer?

52. What is the equation you use to calculate dilutions?

53. Take the dilution quiz.  What is your score?

54. What is your score for this part of the experiment?

Part 5: Southern Blotting

55. What is a probe?

56. Before you detect where the probe bound, what must you do?

57. What is the sequence of the DNA backbone for the first target fragment?

58. In a pedigree, what is the symbol for a female?

59. In a pedigree, what is the symbol for a male?

60. Normal folks in a pedigree are depicted how?  Affected folks?

61. What is a genetic marker?

62. What is your score for this part of the experiment?

Part 6: Polymerase Chain Reaction

63. Briefly tell why PCR is useful.

64. Where does Taq polymerase come from originally?

65. When is it good to do an RFLP analysis?  When is it good to do a PCR analysis?

66. Which technique gives results faster, RFLP or PCR?  How long does it take to get results with RFLP?  with PCR?

67. Where was Thermus aquaticus originally found? 

68. What is your score on this section?

Part 7: Conclude Investigation

69. What percent of DNA is identical among individuals?

70. Which father is the father of the child?

71. The D1S80 locus is found on chromosome ______ and consists of repeats that are ________ nucleotides long. 

72.  The D1S80 VNTR can have as few as ______ repeats and as many as ______ repeats.

73. What is the name of the group that helps free innocent prisoners based on DNA evidence?  Where is it located?

74. Who did you pick to match the hair sample?

75. Who did you pick to match the blood sample?

76. Who did you pick to match the skin sample?

77. Who do you think did the crime.

78. Were you correct? 

79. What was your score on this section?

80. What is your total score for the entire lab?   / 865

