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Forensic Science 
 

Forensic science involves both science and law. Forensic methods to identify someone 

have evolved from analyzing a personôs actual fingerprints (looking at the arches and 

whorls in the skin of the fingertips) to analyzing genetic fingerprints. DNA fingerprinting 

also is called DNA profiling or DNA typing. Although human DNA is 99% to 99.9% 

identical from one individual to the next, DNA identification methods use the unique 

DNA to generate a unique pattern for every individual. 

 

Every cell in the body, whether collected from a cheek cell, blood cell, skin cell or other 

tissue, shares the same DNA. This DNA is unique for each individual (except for 

identical twins who share the same DNA pattern) and thus allows for identification if two 

samples are compared.  (But did you know that even identical twins have different 

fingerprints? Itôs true!) 

 

First, DNA must be obtained. DNA can be isolated from cells in blood stains, in hairs 

found on a brush, skin scratched during a struggle and many other sources. Collecting the 

sample is very important so as not to contaminate the evidence. Precautions for collecting 

and storing specific types of evidence can be found at the FBI website. 

 

After a sample for a source of DNA is collected, DNA is extracted from the sample. The 

DNA is then purified by either chemically washing away the unwanted cellular material 

or mechanically using pressure to force the DNA out of the cell. Next, strands of DNA 

are cut into fragments and the pieces are separated by electrophoresis. The DNA is 

incubated with a radioactive probe, processed some more and then transferred to a film 

which produces an image similar to a bar code. This fingerprint is compared with others 

stored in computer data bases until a difference in pattern is noticed. If no difference 

between the sample and an identified person is found after a statistically acceptable 

amount of testing, the probability of a match is high.  

 

DNA fingerprinting is used in:  

 

 criminal investigations*  

 genealogy and paternity cases*  

 archaeology and  paleontology*  

 taxonomy of plants and animals*  

 medical diagnostics**  

 

*   described in this chapter 

** discussed in other chapters 
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Criminal Investigations 

 
This unit in the Biotech Clubs is one of the more popular. The students have become 

familiar with forensic investigations by watching prime time television of simulations of 

crime cases or by watching the actual filming done in the courtroom.  

 

Forensic investigation is the application of the tools of science, as well as specific 

scientific facts, to help solve legal problems. Not all branches of forensic investigation 

include biotechnology. For instance, the study of fingerprinting or firearms evidence does 

not include biotech.  However, examination of evidence from blood and bodily fluids 

does rely on biotechnology.  Law enforcement can solve cases by examining tissues, 

blood or any biological evidence at the scene of a crime.  

 

Several different types of investigators are used in these analyses.  Crime scene 

investigators control access to the scene to avoid any outside contamination. They will 

then collect evidence for laboratory evaluation. The samples must be collected in a way 

to avoid cross-contamination with other evidence on the scene. The custody of this 

evidence must be closely evaluated for any sighs of contamination, poor storage or 

tampering. The evidence is then carefully evaluated in a laboratory. These laboratory 

crime scene investigators evaluate tissues, type blood evidence and do many other tests to 

examine the samples collected at the scene. Any of these investigators may be called in to 

court to testify about their work. 

 

 

Computer Activities: 
 

Catch a Criminal:  This project simulates the process by which DNA evidence is used to 

identify suspected criminals using FBIôs DNA identification system, CODIS. (Click for 

web snapshot) Page 10 

http://w ww.koshlandscience.org/exhibitdna/index.jsp 

 

Create a DNA Fingerprint: A simulation involving creating a DNA fingerprint and 

comparing this fingerprint to those of the suspects. (Click for web snapshot) Page 11 

http://www.pbs.org/wgbh/nova/sheppard/analyze.html 

 

Farmer Brownôs Wife Found Dead in Barnyard: Testing for blood:  doing simulated 

immunoassay to distinguish human blood from other stains.  Did the farmer kill his wife 

or are those stains on his jeans really animal blood as he claims? (Click for web snapshot) 

Page 12 

http://www.okccc.edu/bbdiscovery/documents/Forensics%20activities.htm 

 

 

 

CLUE game ï who killed Miss Scarlet in the library?  Apply the prior information about 

electrophoresis and restriction enzymes with a Desktop activity where students each get a 

different ñpiece of DNAò from the crime scene, cut with restriction enzymes, arrange 

http://www.koshlandscience.org/exhibitdna/index.jsp
http://www.pbs.org/wgbh/nova/sheppard/analyze.html
http://www.okccc.edu/bbdiscovery/documents/Forensics%20activities.htm
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fragments and match to gel photo of crime scene and suspect DNAs.  Class assembles all 

the data to discover who killed Miss Scarlet.  Credits:  Sandra Porter, SCCC. (Click for 

web snapshot) Page 13 

http://www.okccc.edu/bbdiscovery/documents/Modules/CLUE.htm 

 

Secrets of the Dead: PBS Specials with videos, interactives, lesson plans, etc. Several 

very current and interesting cases to choose from. 

http://www.pbs.org/wnet/secrets/archive.html 

 

Seafood Forensics: Uses gel electrophoresis with grocery store food to make extracts 

and distinguish on gel. (Click for web snapshot) Page 14 

http://www.okccc.edu/bbdiscovery/documents/Modules/Seafood_Forensics.htm 

 

CourtTV Forensics in the Classroom: Six complete units, each centered on a unique, 

realistic mystery. The lessons and activities are flexible and modifiable, so you can tailor 

each unit to fit your classroom schedule and style. (Click for web snapshot) Page 15 

http://www.courttv.com/forensics_curriculum/ 

 

Crack the DNA Code: Simulation that directs students to examine products that are 

claimed to be from endangered animals. (Click for web snapshot) Page 16 

www.ology.amnh.org/genetics/dnadetective/pages/DNA_play.html 

 

Using DNA to Solve Cold Cases: Special Report 

http://www.ncjrs.gov/App/Search/SearchResults.aspx?txtKeywordSearch=cold%20cases

&fromSearch=1 

 

 

Computer simulation 
 

Bacterial Identification Lab:  This lab will familiarize students with the techniques used 

to identify different types of bacteria based on DNA sequences. Steps include sample 

prep, PCR amplification, PCR purification, sequencing preparation, DNA sequencing, 

and sequence analysis. This is a very engaging and colorful simulation.  

http://www.hhmi.org/biointeractive/ 

 

 

Experiment 

 
The Case of the Crown Jewels:  In this exploration, students will learn about DNA 

restriction analysis, more commonly known as DNA fingerprinting. They will apply this 

technique to solve a forensic or medical mystery. A powerpoint presentation, training 

manual and TEKS links are included in the documentation. 

http://www.panam.edu/dept/biotech/modules.html 

 

 

 

http://www.okccc.edu/bbdiscovery/documents/Modules/CLUE.htm
http://www.pbs.org/wnet/secrets/archive.html
http://www.okccc.edu/bbdiscovery/documents/Modules/Seafood_Forensics.htm
http://www.courttv.com/forensics_curriculum/
http://www.ology.amnh.org/genetics/dnadetective/pages/DNA_play.html
http://www.ncjrs.gov/App/Search/SearchResults.aspx?txtKeywordSearch=cold%20cases&fromSearch=1
http://www.ncjrs.gov/App/Search/SearchResults.aspx?txtKeywordSearch=cold%20cases&fromSearch=1
http://www.hhmi.org/biointeractive/
http://www.panam.edu/dept/biotech/modules.html
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The Mystery of Lyle and Louise: A forensic science curriculum designed for high 

school and introductory undergraduate education. Comprised of independent hands-on 

laboratory modules, Lyle and Louise introduces students to a broad range of techniques 

in forensic analysis, including DNA Typing, Questioned Document Examination, 

Forensic Entomology, Bite Mark Analysis, Blood Spatter Analysis, Hair and Fiber 

Analysis, and more. 

http://www.vandaliascied.com/lyleandlouise/ 

 

 

Local Contact: 
 

Montgomery County Sheriff's Office 

ID/Crime Lab Section 

#1 Criminal Justice Drive 

Conroe, TX  77301 

 Phone: (936) 760-5878 

http://www.vandaliascied.com/lyleandlouise/
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Genealogy and Paternity Testing 
 

Tests created in recent years have turned DNA into a popular tool for determining 

ancestry. As DNA is passed down from one generation to the next, some parts remain 

almost unchanged. This creates an unbreakable link between generations and it can be of 

great help in reconstructing our family histories.  

While it can't provide you with your entire family tree or tell you who your ancestors are, 

DNA testing can:  

 Determine if two people are related  

 Determine if two people descend from the same ancestor  

 Find out if you are related to others with the same surname  

 Prove or disprove your family tree research  

 Provide clues about your ethnic origin  

 

DNA tests have been around for many years, but it is only recently that the cost of 

genetic testing has finally come down into the realm of possibility for the average 

individual interested in tracing their roots. Home DNA test kits can be ordered through 

the mail or over the Internet at a cost of less than $300 per test and usually come with a 

swab or mouthwash to easily collect a sample of cells from the inside of your mouth. You 

send back the sample through the mail and within a month or two you receive the results 

- a series of numbers that represent key chemical "markers" within your DNA. These 

numbers can then be compared to results from other individuals to help you determine 

your ancestry.  

 

DNA paternity testing determines whether a man could be the biological father of a child. 

Everyone inherits DNA from his/her biological parents. A DNA paternity test compares a 

childôs DNA pattern with that of the alleged father to check for evidence of this 

inheritanceðthe most definitive proof of a biological relationship. The result of a DNA 

paternity test is either an exclusion (the alleged father is not the biological father with 

100% accuracy), or an inclusion (the alleged father is considered the biological father 

with accuracy of 99.9%). In a standard DNA paternity test, the tested parties include a 

child, the alleged father, and the mother (called a trio). The motherôs participation in the 

paternity test helps to exclude half of the childôs DNA, leaving the other half for 

comparison with the alleged fatherôs DNA. However, a paternity test can be performed 

without the motherôs participation   

 

 

Web Resources: 

 
Genetic Genealogy from MSMBC: many links for current reports on genetic genealogy 

and links for interactive background information 

http://www.msnbc.msn.com/id/3038411/ 

 
Very good information on paternity testing: 

http://www.americanpregnancy.org/prenataltesting/paternitytesting.html 

http://www.msnbc.msn.com/id/3038411/
http://www.americanpregnancy.org/prenataltesting/paternitytesting.html
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Activity:  
 

Students take on the role of scientists by analyzing DNA fingerprints to solve a paternity 

case. (Click for web snapshot) Page 17 

http://www.pbs.org/wgbh/aso/resources/guide/earthact3index.html 

 

 

Local Contact: 
 

Houston Medical Testing Services 

Compliance Testing Solutions 

3115 College Park Drive 

Suite 106 

The Woodlands, TX 77384 

Tel. 936.321.9360 

Fax. 936.271.9428 

 

IDENTIGENE  provides paternity testing and forensic DNA testing services.  

5615 Kirby, Suite 800 

Houston, TX  77005 

Paternity Testing 

 1-800-362-8973 

 713-798-9510 

Forensic Testing 

1-800-824-1545 

 

 

 

 

 

  

http://www.pbs.org/wgbh/aso/resources/guide/earthact3index.html
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Archaeology and Paleontology 

 
Molecular archaeology is an emergent field in archaeology that has been brought about 

by the advancements of the recognition and understanding of DNA. This new developing 

branch of archaeology focuses on the acquisition of either DNA or mtDNA 

(mitochondrial DNA) and being able to determine species of natural archaeological finds 

as well as determine blood lines and/or sex of animal or human remains. These DNA 

"residues can be used to reconstruct subsistence and related cultural activities with an 

accuracy not possible using standard archaeological methods" (Loy). As our technology 

advances as well as our knowledge of the DNA itself our understanding of ancient 

peoples, plants, and animals, will allow us a biological window into their lives. 

 

http://www.mnsu.edu/emuseum/archaeology/archaeology/moleculararchaeology.html 

 

 

Computer Background: 
 

Paleontology and Archaeology: FAQ. (Click for web snapshot) Page 20 

www.ucmp.berkeley.edu/FAQ/faq.html 

 

Archeology meets DNA: Graduate students use test tubes, gels to probe North American 

prehistory 

http://www.dateline.ucdavis.edu/072001/DL_dnarevise.html 

 

Beyond Jurassic Park: Real Science with Ancient DNA 

http://www.apsnet.org/education/feature/ancientdna/ 

 

The Science of "Jurassic Park"  Frequently Asked Questions 

http://www.sdnhm.org/research/paleontology/jp_qanda.html 

 

The Jurassic Park Interdisciplinary Activities Page. (Click for web snapshot) Page 18 

http://www.cyberlearning-world.com/nhhs/html/jurassic.htm 

 

 

Computer Activity:  
 

Mystery of the Stolen Artifacts: role playing activity of a fictional trial of a Mr. Pete 

Anderson who was accused of illegally taking archeological artifacts from public land. 

During a "sting" operation that had been organized to catch and prosecute "pot hunters" 

he tried to sell ancient pottery to a state investigator. One piece of evidence used in the 

trial is genetic information from modern plant remains that were found inside one of the 

pots. This activity includes a transcript of the trial and the evidence. (Click for web 

snapshot) Page 19 

http://gslc.genetics.utah.edu/teachers/tindex/overview.cfm?id=99 

http://www.mnsu.edu/emuseum/archaeology/archaeology/moleculararchaeology.html
http://www.ucmp.berkeley.edu/FAQ/faq.html
http://www.dateline.ucdavis.edu/072001/DL_dnarevise.html
http://www.apsnet.org/education/feature/ancientdna/
http://www.sdnhm.org/research/paleontology/jp_qanda.html
http://www.cyberlearning-world.com/nhhs/html/jurassic.htm
http://gslc.genetics.utah.edu/teachers/tindex/overview.cfm?id=99
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Taxonomy of Plants and Animals 
 

Taxonomy is the science of naming and classifying all living organisms. At least 1.7 

million species have been discovered, and the list grows longer every year (especially of 

insects in the tropical rain forest). Classifying these organisms is an enormous task.  

 

Ideally, classification should be based on homology; that is, shared characteristics that 

have been inherited from a common ancestor. The more recently two species have shared 

a common ancestor, the more homologies they share, and the more similar these 

homologies are. 

 

Until recently, the study of homologies was limited to physical characteristics and 

patterns of embryonic development. However, since the birth of molecular biology, 

homologies are now being studied at the level of proteins and DNA. Current techniques 

are often labor intensive but technology is rapidly changing this process. 

 
Zoologist Paul Hebert, Ph.D., at the University of Guelph, proposed that a short DNA 

sequence from a gene found in all animals can be used to identify species because in each 

species the sequence varies slightly. He used the term DNA barcode for this idea, similar 

to the supermarket barcodes that allow quick identification of millions of items.  

 

The technique depends on analyzing a portion of a gene called cytochrome c oxidase I 

(COI) that is found in the power sources of cells of all animals. Most DNA is found in the 

nucleus of a cell. However, the mitochondria, the organelles within cells that are 

responsible for energy production, also contain DNA. Mitochondrial DNA (mtDNA) is 

known to accumulate mutations three to five times faster than DNA in the nucleus. As a 

result, the mtDNA of closely related species differs more than the nuclear DNA of those 

species and can be used to tell them apart.  With this technique, new species are being 

identified while other organisms are being assigned to different species. 

 

Identifying organisms by their genetic make-up has several applications. One area being 

studied is that of biodiversity and ecology. DNA of endangered organisms is being 

preserved against the possibility of extinction. Not only is there a need for preservation of 

species but there is also a need to preserve their habitats and food chain. Again, DNA is 

being banked for further use. 

 

 

 

Internet background 
 

Introduction to taxonomy 

http://users.rcn.com/jkimball.ma.ultranet/BiologyPages/T/Taxonomy.html 

 

Taxonomy: Renaissance or Tower of Babel? 

http://www.ucl.ac.uk/taxome/jim/pap/mallet03tree.pdf 

 

http://users.rcn.com/jkimball.ma.ultranet/BiologyPages/T/Taxonomy.html
http://www.ucl.ac.uk/taxome/jim/pap/mallet03tree.pdf
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Barcoding Life Illustrated:  A brief brochure on the goals, rationale, and early results of 

this new technology for species identification and biodiversity science 

http://phe.rockefeller.edu/PDF_FILES/BLIllustrated26jan04print%20v1-3.pdf 

 

 

Biodiversity Hotspots: Interactive map and comprehensive information on 25 of the 

world's biologically richest and most threatened ecosystems. 

www.biodiversityhotspots.org/ 

 

Tree of Life Web Project: The Tree of Life Web Project (ToL) is a collaborative effort 

of biologists from around the world. On more than 4000 World Wide Web pages, the 

project provides information about the diversity of organisms on Earth, their evolutionary 

history (phylogeny), and characteristics. (Click for web snapshot) Page 21 

 http://tolweb.org/tree/ 

 

American Museum of Natural History.  Biodiversity: A very user-friendly website 

emphasizing the need for saving species. (Click for web snapshot) Page 22 

http://ology.amnh.org/biodiversity/index.html 

 

http://phe.rockefeller.edu/PDF_FILES/BLIllustrated26jan04print%20v1-3.pdf
http://www.biodiversityhotspots.org/
http://tolweb.org/tree/
http://ology.amnh.org/biodiversity/index.html
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Return to text                           http://w ww.koshlandscience.org/exhibitdna/index.jsp 

http://www.koshlandscience.org/exhibitdna/index.jsp
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Return to text                        http://www.pbs.org/wgbh/nova/sheppard/analyze.html 

http://www.pbs.org/wgbh/nova/sheppard/analyze.html
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Return to text   

 

http://www.okccc.edu/bbdiscovery/documents/Forensics%20activities.htm 

http://www.okccc.edu/bbdiscovery/documents/Forensics%20activities.htm
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Return to text    

 

   http://www.okccc.edu/bbdiscovery/documents/Modules/CLUE.htm 

 

http://www.okccc.edu/bbdiscovery/documents/Modules/CLUE.htm
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Return to text 

 

http://www.okccc.edu/bbdiscovery/documents/Modules/Seafood_Forensics.htm 

 












