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Course Description : 

This course will deal with the current state of forensic biological testing particularly in 

the area of forensic DNA analysis.  Covered in this course are current methodologies 

employed in body fluid stain identification, DNA extraction, DNA quantitation, PCR, 

and genotyping.  Additionally, the course will discuss the generation of population 

statistics used in STR genotyping with an emphasis on mixture deconvolution and 

statistical interpretation.  In addition to discussion on autosomal STR analysis, additional 

polymorphisms associated with mitochondrial DNA, Y chromosomal DNA, and SNPs 

will be discussed in detail.  Additional topics will include low copy number DNA, the use 

of DNA in mass disasters, and the forensic implications of non-human DNA.  The course 

will conclude with discussions on DNA quality standards used in forensic science and the 

potential application of biochemical markers on death investigation.  

 

Course Objectives: 
 

1. To discuss the current status of forensic biological testing including body fluid 

stain identification, DNA extraction, DNA quantitation, PCR, and genotyping.   

2. To comprehensively discuss new advances in forensic biology such as low copy 

number DNA testing, the use of DNA in mass disasters, and the potential 

application of biochemical markers in death investigation.  

3. To discuss the computation of STR population statistics for both single-source 

samples and mixtures.   

4. To discuss STR mixture deconvolution. 

5. To discuss in detail alternative DNA polymorphisms used in forensic science such 

as mitochondrial DNA, Y chromosomal DNA, and SNPs. 

6. To discuss the forensic implications of non-human DNA such as plant and animal 

DNA. 

7. To discuss current policy guidelines related to DNA quality standards. 

8. To further develop teaching and oral communication skills to a level 

commensurate of a graduate student. 

 

 

 



 

Course Outcomes: 

 

1. Students will learn the current status of forensic biological testing including body 

fluid stain identification, DNA extraction, DNA quantitation, PCR, and 

genotyping.   

2. Students will demonstrate the ability to troubleshoot problems typically 

associated with a forensic molecular biology laboratory by designing appropriate 

experimental designs specific for particular problems. 

3. Students will become familiar with new advances in forensic biology such as low 

copy number DNA testing, the use of DNA in mass disasters, and the potential 

application of biochemical markers in death investigation.  

4. Students will show competency in the generation STR population statistics for 

both single-source samples and mixtures. 

5. Students will demonstrate the ability to deconvolute DNA mixtures using STRs.   

6. Students will learn in detail alternative DNA polymorphisms used in forensic 

science such as mitochondrial DNA, Y chromosomal DNA, and SNPs. 

7. Students will learn the forensic implications of non-human DNA such as plant 

and animal DNA. 

8. Students will become familiar with current policy guidelines related to DNA 

quality standards. 

9. Students will demonstrate teaching and oral communication skills commensurate 

with graduate study. 

 

Textbook: 

 

There is no assigned textbook for this course.  Suggested readings for each topic are 

provided.  It is expected that graduate students will seek out appropriate literature dealing 

with the topics to be studied and learned. 

 

Course Assessment: 

 

There will be 2 examinations in this course. There will be a midterm and a final exam. 

The final is not comprehensive and will deal with only material from the midterm to the 

end of the course.  Students will also be required to perform two exercises.  The first 

exercise will deal with a comparison of DNA extraction methods (to be performed in the 

laboratory) and a second dealing with DNA mixture deconvolution.  Each student will 

also be required to teach one class during the course (see below).  Your final grade will 

be determined as follows: 

 

 Midterm Exam   30% 

 Final Exam   30% 

 Lecture   35% 

 Extraction Exercise  2.5% 

 Mixture Exercise  2.5% 

 



 

Course Outline 
 

Date   Topic     

 

1/19/08  Review of the history of forensic biology. 

 

 Suggested Readings: 

 

 Butler JM. Forensic DNA Typing, Second Edition, Elsevier, 2005. 

 

1/2108  New advances in body fluid stain identification. 

 

  Suggested Reading: 

 

  Anderson S., FSI 2005; 148(1). 

 

Bauer M. FSI Gen 2007; 1(1). 

 

Collins KA. Archives of Pathology and Laboratory Medicine 

2000: 124 (7); 1080-1082. 

Identification of Female Cells in Postcoital Penile Swabs 

Using Fluorescence In Situ Hybridization 

 

Juusola J. JFS 2007; 52(6). 

 

Kobus HJ. JFS 2002; 47(4). 

 

McGraw D. Forensic Science Magazine June/July 2005. 

 

   Nakanishi H. FSI, available on-line November 2008, In press. 

 

Nakazono T. JFS 2008; 53(2). 

 

Prahlow JA. JFS 1996; 41(6). 

 

Setzer M. JFS 2008; 53(2). 

 

Vandenberg N. JFS 2006; 51(2). 

 

 

 

 

 

 

 



 

Date   Topic 

 

1/26/09  New advances in DNA extraction. 

 

   Suggested Readings: 
        

   Anderung C. FSI Gen 2008; 2(2).    

 

Anoruo B. FSI 2007; 173(2-3).    

 

Horsman KM. Anal Chem 2005; 77(3) 

 

Murray C. FSI Gen 2007; 1(3-4). 

 

Nagy M. FSI 2005; 152(1). 

 

   Promega. Profiles in DNA 2004; 702(08). 

 

   Rechsteiner M. Forensic Science Magazine April/May 2006. 

 

   Wilkinson DA. JFS 2007; 52(6). 

 

1/28/09  New advances in DNA quantitation. 

 

   Suggested Readings: 

 

   Andreasson H. FSI 2006; 164(1). 

 

   Hudlow WR. FSI Gen 2008; 2(2). 

 

   Kontanis EJ. JFS 2006; 51(4). 

 

   Nicklas JA. JFS 2006; 51(5). 

 

   Nielson K. FSI Gen 2008; 2(3). 

 

   Opel KL. JFS 2008; 53(4).  

 

   Swango KL. FSI 2006; 158(1). 

 

   Tobe SS. FSI Gen 2008; 2(4). 

 

 

 

 



 

Date   Topic 

 

2/2/09   Real-time PCR instrumentation and PCR optimization. 

  

   Suggested Readings: 

 

http://www.corbettlifescience.com/control.cfm?page=Rotor-

Gene_6000_6. 

 

Anton Yuryev, PCR Primer Design (Methods in Molecular 

Biology), 

Humana Press, 2007.* 

 

David Sugden, Real-Time PCR (Methods in Molecular Biology), 

Humana Press, 2008.* 

 

*or equivalent text  

 

2/4/09   Improvements in the forensic science application of PCR. 

 

   Suggested Readings: 

 

   Barber AL. JFS 2006; 51(6). 

 

   Chung DT. JFS 2004; 49(4). 

 

   Clayton TM. JFS 2004; 49(6). 

 

   Forster L. FSI Gen 2008; 2(4). 

 

   Hill CR. JFS 2007; 52(4). 

 

   Lane AB. FSI Gen 2008; 2(2). 

 

   Mulero JJ. JFS 2006; 51(5). 

 

   Opel KL. JFS 2006; 51(2). 

 

   Opel KL. JFS 2007; 52(6). 

 

   Tamirez J. JFS 2006; 51(4). 

 

   Outlines for lectures due.  

 

 

file:///p:\www.corbettlifescience.com\control.cfm
file:///p:\www.corbettlifescience.com\control.cfm


 

Date   Topic 
 

2/9/09-2/11/09  Extraction comparison lab exercise with qPCR. 

 

   Bloodstain: Chelex vs. DNA IQ
TM

 System 

   Semen: Chelex vs. Differex
TM

 System 

 

Students in groups of 2 will compare extraction techniques for bloodstains and semen 

using qPCR. 

 

2/23/09 Review of capillary electrophoresis/advances in DNA 

separation and detection. 

 

 Suggested Readings: 

 

 Butler JM. Electrophoresis 2004; 25(10-11).  

 

 Butler JM. Forensic DNA Typing, Second Edition, Elsevier, 2005, 

 Chapters 12-14. 

 

 Butler JM. Int J Legal Med 1998; 112. 

 

 Liu P. FSI Gen 2008; 2(4). 

 

 Mitnik L. Electrophoresis 2002; 23. 

 

 Student reading lists for lectures due.  

 

2/25/09 DNA statistics used in forensic science.  

  Part I – Single source considerations. 

 

 Suggested Readings: 

 

 Buckleton J, Triggs, C, Walsh S. Forensic DNA Interpretation. 

 CRC Press (available through FORENSIC NetBASE). 

 

 

 

 

 

 

 

 

 

 



 

Date Topic 

 

3/2/09 DNA statistics used in forensic science.  

  Part II -Mixtures. 

 

 Suggested Readings: 

 

 Buckleton J, Triggs, C, Walsh S. Forensic DNA Interpretation. 

 CRC Press (available through FORENSIC NetBASE). 

 

 Buckleton JS. FSIG 2007; 1(1). 

 

 Buckleton JS. S and J 1998; 38(1). 

 

 Clayton TM. FSI 1998; 91(1) 

 

 Gill P. FSI 2006; 160(2-3). 

 

 Gill P. FSI 1998; 91(1). 

 

 Ladd C. Croat Med J 2001; 42(3). 

 

 Martin B. FSI 2005; 148(2-3). 

 

 Paoletti DR. JFS 2005; 50(6). 

 

 Wang T. JFS 2006; 51(6).  

 

3/4/09 Mixture Deconvolution Exercise (assigned 3/2/09) 

 

3/16/09 Midterm Exam 

 

3/18/09 Student Lecture #1 – Y Chromosomal DNA 

 

3/23/09 Student Lecture #2 – Mitochondrial DNA 

 

3/25/09 Student Lecture #3 – SNPs 

 

3/30/09 Student Lecture #4 – Low Copy Number DNA 

 

4/1/09 Student Lecture #5 – DNA in Mass Disasters 

 

4/6/09 Student Lecture #6 - Animal DNA Testing in Forensic Science 

 (include wildlife as well as domestic animal testing) 

 



 

Date Topic 

 

4/8/09 Student Lecture #7 – Plant DNA Testing in Forensic Science 

 (include geographical mapping of illegal plants) 

 

4/15/09 Student Lecture #8 – Microbial DNA in Forensic Science 

 

4/20/09 Student Lecture #9 – Insects as Evidence in Forensic Science 

 (include human and non-human DNA testing) 

 

4/22/09 Student Lecture #10 – Kinship and Parentage Testing 

 

4/27/09 DNA Quality Standards and Legislation 

 

 Suggested Readings:  

 

http://www.fbi.gov/hq/lab/fsc/current/standards/2008_10_stan

dards01.htm 
 

4/2909 Biochemical markers in death investigation. 

 

5/4/09 Final Examination 

 

Student Lecture 

 

A major goal of this academic program is to produce graduates with good communication 

skills.  As a forensic scientist you are often required to communicate to juries, attorneys, 

judges, police, and sometimes families and the media.  In these cases, you are likely not 

to be dealing with other scientists who know the topic as well as your fellow scientists.  

As a forensic scientist you are often called upon to be a teacher.  To this regard, each 

student is required to give a full class period lecture on an assigned topic using the 

following guidelines: 

 

1. You are to give a lecture not a presentation.   One of the major differences is that 

you must have to a wider view of the knowledge-base of your audience.  

Definitions and explanations of materials that you are not sure is known by the 

audience must be given.  You are teaching the audience.  Since you are 

“teaching”, you will be required to produce a “suggested reading list” in much the 

same way I did in the lectures during the early part of the course.  This list will be 

distributed to all the members of the class for purposed of preparation.  The 

student will work with me on making sure that all the students have access to the 

reading. You should prepare a list of at least 10 sources (perhaps the ones you use 

to prepare, see below).      

 

 



2. Your topic must be comprehensive but coherent.  Have a plan on what you would 

like to accomplish.  Start with the basics and work toward specifics.  If you are 

speaking about plant DNA, for instance, a good place to start may be plant 

structure.  This will obviously impact such things as DNA extraction that is likely 

to be discussed later in the lecture.  It is not important that you talk about every 

possible aspect of your topic, but rather that your content is focused and flows.  

To help you with this aspect, you will be required to provide me with an outline 

on February 4
th

.  This outline of topics should include the time spent on each 

topic. The outline should also include the sources you intend to use. A minimum 

of 10 is required.  I will review your outline, provide comment, and make sure 

that the lecture will make sense to others in the course. 

 

3. Your lecture must be at a minimum 1 hour and 10 minutes. Practice your talk.  

You will receive a point deduction if the talk is shorter than the 70 minutes 

specified (65 minutes–5 points; 60 minutes-10 points; 55 minutes-20 points; 50 

minutes-30 points, 45 minutes-40 points, and so on). You must have enough 

material. 

 

4. You can use any form of media you want although most people prefer 

PowerPoint. My rule of thumb for a 75-minute lecture is 80 slides.  Graphs and 

figures are fine, but try and stay away from tabulated data unless it is very easy to 

read.  However, do not allow the use of PowerPoint to turn your lecture into a 

presentation.  I would suggest that you first write out the lecture and practice it the 

old fashion way (by using a black or white board and writing things out) before 

putting it into PowerPoint. 

 

5. Conform to the presentation guidelines outlined in your Student Handbook.   

 

6. Cite sources on slides as you refer to them. Do not list them on a separate slide at 

the end.  

 

7. I will develop test questions from your presentation for the final examination. 

 

Final Grade: 

 

90-100 A 

87-89 A- 

84-86 B+ 

80-83 B 

77-79 B- 

74-76  C+ 

70-73 C 

 

Honor Philosophy 

 



The Cedar Crest College Honor Philosophy states that students should uphold community 

standards for academic and social behavior in order to preserve a learning environment 

dedicated to personal and academic excellence.  Upholding community standards is a 

matter of personal integrity and honor.  Individuals who accept the honor or membership 

in the Cedar Crest College community of scholars pledge to accept responsibility for their 

actions in all academic and social situations and for the effect their actions may have on 

other members of the College community. 

 

  


