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I. 
Introductory Information

A. Department Name: 


Biological Sciences

B. Department Catalog Number: 

BIOL220
C. Course Title: 



DNA Methods in Biology

D. Semester Hours of Credit: 

One (1)

E. Clock Hours Per Week: 


One (1)

F. Overlays:




None

G. Restrictions Upon Student Registration: 

Enrollment will be limited to those students who have successfully completed

BIOL106 & 107 (with a “C” average or better), or by permission of the instructor. 
Concurrent enrollment in, or previous completion of, BIOL202 is encouraged.

II. 
Description of the Course 

A. Catalog Description:

An overview of the uses of DNA-based methods in modern biology, such as forensic identification of humans and animals, species determination, parentage testing, medical diagnostics, and evolutionary biology.  Topics include the history of DNA analyses, collection/preservation of DNA samples, DNA typing and sequencing applications, and DNA databases.


B.  Comprehensive description:  Not needed.
III. 
Exposition
A. 
Objectives: Upon completion of this course, students will be able to do the following:

1. 
Identify the major scientists and others who have significantly impacted the

field of DNA analysis, as well as describe the significance of their contributions to the field from a historical perspective.

2.
Describe collection and preservation protocols for DNA evidence, such as

FTA paper, swabbing, freezing, dry storage, and storage buffers.

3.
Explain the theory of operation and application for the major DNA

analysis methods, especially genotyping and sequencing.

4. 
Identify the governmental agencies, national organizations, and private companies involved in using DNA methods.
5.
Describe the laboratory procedures employed in a model DNA laboratory, 

such as a DNA forensic laboratory, including the quality assurance 

program, chain of evidence, contamination issues, and safety.

6.
Describe non-human applications of DNA identification, both in forensics and non-forensic fields.

B. 
Activities and Requirements

Successful completion of this course will require

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

2.
Reading of assigned materials in the form of handouts, web sites, and books on reserve.

3.
Completion of a web-based assignment on a current topic. 
4.
Demonstration of understanding of the topics through quizzes and examinations.

C. 
Major Units and Time Allotted
Topic







Contact Hours
1.
History of DNA Methods




2

2.
DNA Analysis Methods - DNA extraction


1
3.
DNA Analysis Methods - Genotyping


2
4.
DNA Analysis Methods – Sequencing


2


5.
Applications






6
6.
Modern examples of DNA Methods



2
TOTAL






15

D. 
Materials and Bibliography
1.
Suggested Textbooks: None at the present.  The current and quickly changing nature of this topic requires a more seminar-like approach than textbook-approach. There will be extensive use of handouts and on-line information from authoritative websites.
2. 
Other Materials: Student access to the Internet.  Several videos to be used have already been purchased.  Web resources will also be used, such as:

American Academy of Forensic Scientists (http://www.aafs.org/)


American Board of Criminalistics (http://www.criminalistics.com/)




American Society of Crime Laboratory Directors (http://www.ascld.org/)
Consortium for the Barcoding of Life (http://www.barcoding.si.edu/)
DNA Diagnostics, Inc. (http://www.dnadiagnostics.com/)
FBI (Federal Bureau of Investigation) (http://www.fbi.gov/)
National Fish and Wildlife Forensics Lab (http://www.lab.fws.gov/)
National Institute of Justice, DNA Initiative (http://www.dna.gov/)
National Institute of Standards and Technology (http://www.nist.gov/index.html)
Northeast Wildlife DNA Laboratory at East Stroudsburg University


(http://www4.esu.edu/aboutesu/nwdl/index.cfm)

Orchid Cellmark (http://www.orchidcellmark.com/)

3. 
Basic Bibliography: Additional items to be added as course develops.  Literature

listed below is available in Stevenson Library.  

Barker, K. (1998). At the bench: A laboratory navigator. New York: Cold Spring 

Harbor Laboratory Press.
Griffith, H. & M. Annette, eds. (1994). PCR technology: Current innovations. 

Baton Raton: CRC Press.
Inman, K. & N. Rudin. (1997). An introduction to forensic DNA analysis. Boca 


Raton: CRC Press.
Kirby, L.T. (1992). DNA fingerprinting: An introduction. New York: W.H. 

Freeman.


Krawczak, M. & J. Schmidtke. (1994). DNA fingerprinting. Oxford: Bios 

Scientific Publishers.
Landweber, L.F. & A.P. Dobson.  (1999). Genetics and the extinction of species: 


DNA and the conservation of biodiversity. Princeton, N.J.: Princeton 

University Press.

Neme, L.A. (2009). Animal investigators: How the world’s first wildlife 

 forensics lab is solving crimes and saving endangered species. New 
York: Scribner.

Saferstein, R. (2001).  Criminalistics: An introduction to forensic science. 7th 

Edition. Upper Saddle River, N.J.: Prentice Hall.
IV. 
Standards
Grades will be assigned in accordance with University policy.  They will be based on a

combination of examinations, quizzes, web/writing assignments, attendance, and classroom participation.

V. 
Rationale and Impact
A.  This course replaces a similar 1-credit course that was a prerequisite of the DNA Forensics Track (Biology/Chemistry Program) and will be a required course in the new DNA Analysis Methods track in the Biology program.  This course provides a general overview of the applications of DNA methods for a variety of situations that will be of interest to all Biology majors.  Information within this course will directly relate to and provide context for hands-on laboratory techniques used in Genetics, Cell & Molecular Biology, Advanced DNA Methods, and Mycology.  Students historically have been interested in this rapidly expanding and important field of study; this course provides them a clear overview on how to become a part of the DNA analysis workforce.

B.  This class is designed for sophomores and juniors who have passed Principles of Biology I and II (BIOL106 &107) with at least a C average, and who have an interest in the practical aspects of DNA identification techniques.

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.  Because it replaces BIOL204 Introduction to DNA Forensics, there will be no real impact on teaching load.  Since this is a lecture course, no laboratory supplies are needed.  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 other spring semester.
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