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I. 
Introductory Information

A. Department Name: 



Biological Sciences

B. Department Catalog Number: 

BIOL335

C. Course Title: 



Forensic DNA Sequencing

D. Semester Hours of Credit: 


Two (2)

E. Clock Hours Per Week: 


Three (3) (1 lecture and 2 laboratory hours)

F. Overlays:




None

G. Restrictions Upon Student Registration: 

Enrollment will be limited to those students who have successfully completed BIOL204 (Introduction to DNA Forensics) and BIOL330 (Cell & Molecular Biology), or by permission of the instructor. 

II. 
Description of the Course 
Covers the theory behind and laboratory methods associated with modern forensic analyses using capillary electrophoresis-based DNA sequencing.  Laboratory and lecture topics include collection and preservation of forensic DNA samples, pre- and post-PCR DNA cleanup techniques, automated DNA sequencing protocols, and theory and operation of the ABI 310 Genetic Analyzer with data analysis and interpretation.

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

1. Describe the theory and demonstrate the practice of DNA isolation, purification, and preservation as it impacts DNA forensics.

2. Explain the theory and chemistry of selected automated DNA sequencing protocols, concentrating on capillary electrophoresis.

3. Perform automated DNA sequencing using the ABI 310 Genetic Analyzer.

4. Interpret data and trouble shoot DNA sequencing results.

5. Demonstrate a knowledge of Quality Assurance standards in the forensic lab.

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

7. Demonstrate appropriate record keeping skills.

B.  Activities and Requirements

Successful completion of this course will require 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. Setting up, running, cleaning up, and troubleshooting the ABI 310 Genetic Analyzer.

4. Demonstrating an understanding of the topics through a combination of quizzes, short reports, problem sheets, and examinations.

5. Demonstrating proper laboratory techniques and safety procedures.

6. Keeping an accurate laboratory notebook.

C.  Major Units and Time Allotted

Integrated Lecture and Laboratory Topics


          Contact Hours
1. DNA Sequencing applications in DNA Forensics




3


2. Sample collection, extraction, purification, storage



6

3. Polymerase Chain Reaction, Contamination Control



3

4. Post PCR sample preparation






6

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




6

6. AB 310 Operation: Matrix construction, Clean up




3

7. Sequence analysis, BLAST Search, troubleshooting



6

8. Independent sequencing projects






12

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:
· 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.

· DNA Sequencing Manual, Armed Forces Institute of Pathology, version 3.0.

3. Basic Bibliography:
· Barker, K. 1998. At the bench: A laboratory navigator.  Cold Spring Harbor Lab. Press.

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

· Ferraris, J.D. & S.R. Palumbi. 1996  Molecular Zoology.  Wiley-Liss.

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

· Hillis, D.M., C. Moritz, & B.K. Mable. 1996. Molecular Systematics, 2nd Ed.  Sinauer Associates, Inc.

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

· Krawczak, M. & J. Schmidtke. 1994. DNA Fingerprinting.  Books International, Inc.

· OSHA Bloodborne Pathogen Standard. 1992. Fisher Scientific.

· Saferstein, R. 2001. Forensic Science Handbook.  Prentice Hall.

· 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 sequencing 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.  This course is the first of two DNA Forensics courses needed for the DNA Forensics Track and will be a prerequisite for a course on Forensic Genotyping.  This course will also fulfill one of the forensic laboratory requirements for AAFS (American Academy of Forensic Sciences) accreditation.

B. This class is designed for Juniors majoring in Biology and Biology/Chemistry who have passed both Cell & Molecular Biology (BIOL330) and Introduction to DNA Forensics (BIOL204).  This is a required course for Biology/Chemistry-DNA Forensics majors.

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 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 spring semester.
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