BIOL1414 Introduction to Biotechnology

Chapter 8 Guided Notes

DNA Fingerprinting & Forensic Analysis
  
1. How are DNA fingerprints determined?
a. What is a VNTR and what is its biological function in the genome?
b. What is microsatellite DNA and how does it compare with minisatellite and macrosatellite DNA?
c. Is it possible for you to have a specific VNTR sequence that you do NOT share with one of your parents? Is it possible for one of your parents to have a specific VNTR sequence that you do not share with them?
 
2. What are some reasons why is it necessary to avoid even the slightest contamination at a crime scene where DNA fingerprints are going to be collected?  What are ways that DNA evidence is destroyed over time?
3. Explain the steps of RFLP analysis that can be performed to produce a DNA fingerprint.
a. How is the DNA fingerprint made to be single-stranded DNA?
b. What is the advantage of using a multi-locus probe in a DNA fingerprint?
c. What is an autoradiograph?
 
4. What are the major advantages of performing a DNA fingerprint by PCR, rather than RFLP, analysis?  What is the major difficulty encountered in the PCR fingerprinting technique?
 
5. In what ways is a dot-blot DNA analysis similar and different from RFLP analysis?
 
6. What population of people share identical DNA fingerprints?
 
7. DNA evidence is said to be limited to analysis by exclusion, and is only useful if you have a match.  Explain why this is an important limitation to this strategy of locating a perpetrator of a crime.  
a. How is this difficulty addressed by CODIS and who maintains this database?
b. Do you consider automatic archiving of DNA fingerprints from the general population to be an unjustifiable invasion of privacy?  Why or why not?
 
8. Describe some ways in which human error can destroy DNA evidence in criminal cases.  What role does the “chain of custody” documentation of DNA samples play in its value as evidence?  How is the quality of DNA analysis that is done in the laboratory evaluated?  Who have developed lab standards for ensuring reliability of DNA analysis?
9. How is mitochondrial DNA used in identity testing?  What are some reasons that mitochondrial DNA can be more reliable in establishing familial and evolutionary relationships
 
10. Describe some situations by which game wardens and research scientists have used DNA fingerprinting in their jobs.
