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Forensic Genotyping (BIOL4xx)
I. 
Introductory Information

A. Department Name: 


Biological Sciences

B. Department Catalog Number: 

BIOL4xx 

C. Course Title: 



Forensic Genotyping
D. Semester Hours of Credit: 

Two (2)

E. Clock Hours Per Week: 


Three (3)

F. Overlays:




None

G. Restrictions Upon Student Registration: 

Enrollment will be limited to those students who have successfully completed BIOL330, or by permission of the instructor.

II. 
Description of the Course 
Covers the theory and laboratory methods associated with modern genotyping (human or animal identification) as practiced by DNA Forensics Labs.  Consists of combined lecture and laboratory components that cover topics such as sample preparation, automated genotyping protocols, theory & operation of the ABI 310 Genetic Analyzer, results interpretation, and troubleshooting.

III. 
Exposition
A.  Objectives: Upon completion of this course, students will be able to do the following:

1. Explain the theory and chemistry of selected automated genotyping protocols, concentrating on capillary electrophoresis.

2. Set up and run the ABI 310 DNA Analyzer for automated genotyping.

3. Clean up the ABI 310 DNA Analyzer after running samples.

4. Interpret data and troubleshoot genotyping results.

5. Demonstrate appropriate Quality Control procedures.

6. Demonstrate excellent laboratory and safety techniques, including use of all ancillary equipment needed for genotyping.

7. Keep an accurate laboratory notebook.

B.  Activities and Requirements

This course requires the following:

1. Regular participation in class discussions and laboratory exercises to demonstrate the student’s understanding of the topics.

2. Reading assigned materials, such as handouts, web sites, and books on reserve.

3. Operating the ABI 310 Genetic Analyzer.

4. Demonstrating an understanding of the topics through quizzes and examinations.

5. Demonstrating laboratory techniques and safety procedures.

6. Keeping an accurate laboratory notebook.

C.  Major Units and Time Allotted (3 contact hours per week)

Lecture and Laboratory Topics




       Hours
1. Genotyping applications in DNA Forensics/DNA Preparation

3


2. Sample Preparation, DNA quantitation




6

3. Chemistry of Genotyping, PCR setup





3

4. PCR evaluation, Post-PCR sample preparation



6

5. AB 310 Operation theory, Set up, Sample loading



3

6. AB 310 Operation: Matrix construction, Clean up



3

7. Results Analysis Software






6

8. Troubleshooting, Genotype analysis, mixture analysis


3

9. Quality Control procedures for thermal cycler, pipets


3

10. Extra Laboratory Procedures, independent work



9

D. Materials and Bibliography
1. Suggested Textbooks: 

· Butler, John M.  2001.  Forensic DNA Typing.  Academic Press, San Diego.  ISBN 0-12-147951-X.  322 pages.

· ABI Prism 310 Genetic Analyzer User’s Manual.  2001.  Applied Biosystems.

2. Other Materials: (Currently available in the laboratory)

· GeneAmp PCR System 9700 User’s Manual Set. 2000. PE Biosystems.
· Thermal Cycler Temperature Verification System Manual. 2000. Applied Biosystems.
· DyeEx Handbook. 2000. Qiagen Inc.

3. Basic Bibliography: Literature listed below is available in Stevenson Library.  

· Barker, K. 1998. At the bench: A laboratory navigator.

· Inman, K. & N. Rudin. 1998. Introduction to Forensic DNA Analysis.

· Griffith, H. & M. Annette, eds. 1994. PCR Technology: Current Innovations.

· Kirby, L.T. 1990. DNA Fingerprinting: An Introduction.


· Krawczak, M. & J. Schmidtke. 1994. DNA Fingerprinting.

· Landweber, L.F. & A.P. Dobson. 1999. Genetics and the Extinction of Species: DNA and the Conservation of Biodiversity.

· Walls, H.J. 1968. Forensic science: An Introduction to the Science of Crime

Investigation.

IV. 
Standards
Grades will be assigned in accordance with University policy.  They will be based on a

combination of examinations, quizzes, web/writing assignment, laboratory proficiency assessments, and/or classroom participation.

V. 
Rationale and Impact
A. This course provides lengthy hands-on experience in automated DNA genotyping on the AB 310 Genetic Analyzer.  No other course has the time to offer this depth of experience in this very complex set of techniques.  Students who successfully complete this course will be extremely competitive in the job market since automated DNA procedures are routinely used by most biotechnology companies, research universities, and forensic laboratories.  This course is the second of two DNA Forensics courses needed for the DNA Forensics Track.  As part of a newly approved program track, no existing course is being dropped. 

B. This class is designed for Juniors/Seniors in the Biology/Chemistry-DNA Forensics Track, Biology/Chemistry-General Track, or Biology Tracks who have passed Cell & Molecular Biology (BIOL330).

C. No other department will be affected.

VI. 
Cost and Staff Analysis
A. This course will be taught by current faculty of the Department of Biological Sciences, yet will strain the Department’s ability to teach our historically high numbers of multiple sections of  Freshman-level courses.  Additional faculty will eventually be needed by the Biology Department.  The cost of this course is very high and will require a substantial departmental budget increase. Current texts on the subject will continue to be ordered through the library.  Videos and CD teaching aids may also be purchased occasionally. 

B. This course will be offered every Fall semester.
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