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STR Workshop

ÅBiology
ÅDNA extraction

ÅDNA quantitation

ÅPCR amplification

ÅTechnology
ÅSeparation and detection of DNA

ÅSample genotype determination

ÅGenetics
ÅComparison of genotypes

ÅStatistical analyses for random match probabilities

ÅReports and testimony



Biology



The Typical Cell

Å Basic cellular components

Å Location of nDNA

Å Location of mtDNA

Å Copy number

Å Forensic applications

Å Direct deposit of DNA

Å Secondary transfer of DNA

Å Touch DNA

Å Low copy number DNA
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The Chromosome

Å Ploidy level

Å Chromosome

Å Chromatid

Å Centromere

Å Telomere

Å Coding DNA

Å Noncoding DNA

Å Histone proteins

Å Double helix

Å Nucleotide

Å Anti-parallel strands

http://www.macroevolution.net/histones.html
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Sample Obtained from 
Crime Scene or Paternity 

Investigation

DNA
Extraction

DNA
Quantitation

PCR Amplification
of Multiple STR markers

Biology

Separation and Detection of 
PCR Products
(STR Alleles)

Technology

Sample Genotype 
Determination

Genetics
Comparison of Sample 

Genotype to Other 
Sample Results

If match occurs, comparison 
of DNA profile to population 

databases

Generation of Case 
Report with Probability 

of Random Match

Steps in Sample Processing



DNA Quantitation 

using Real-Time 

PCR
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PCR Amplification with Fluorescent STR Kits 

and Separation with Capillary Electrophoresis

Blood Stain

Overview of Steps Involved in DNA Typing

Genotyping by Comparison to Allelic Ladder



ÅChemically lyse the cells

ÅConcentrate DNA on a column

ÅRinse to purify the DNA

ÅElute the DNA

ÅTotal DNA is recovered

ÅDNA extraction does not separate out nuclear versus 
mitochondrial DNA

ÅDNA results depend on the original sample; quality of 
DNA and quantity of DNA recovered

ÅStandard PCR kits require optimally 1 nanogram of DNA 
but will function at the picogram level

DNA Extraction Overview



Buccal Swabs and FTA Collection Cards
Å known references

Å no quantitation required



Silica Spin-Columns or Beads



Chelex Resin



Challenges to DNA Recovery

ÅSample type (e.g. blood, semen, saliva, urine, bone, hair)

ÅDNA recovery
ÅQuality (intact vs. fragmented) (standard range for genotyping 50 -500bp)

ÅQuantity (1 cell = 6 pg)

ÅSubstrate (oils, waxes, fabric dyes)

ÅPCR inhibitors (e.g. fabric dyes, tannins from leaves, soil)

ÅMixtures and DNA ratios (10:1 detection rule)

ÅEnvironmental factors (sunlight exposure, bacteria, mold)



Å Issues:

Å Co-purification of 

chemicals that inhibit 

PCR

Å Visualized by color in 

DNA fraction

Å Common soils, 

charred remains, 

bones, teeth



Å Issues:

Å Number of cells 

deposited

Å DNaseenzymes that 

fragment DNA

Å Sweat, perspiration

Å Adherence to surface

Å Single fingerprint cell 

recovery if smudged

May require special swabs or wet-

dry swab collection technique


