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DNA 101: 
Basics, Case Files, and Mixture Interpretation



• Part 1: Basics
▫ DNA Structure and Function
▫ Testing Procedure
▫ Sources of Error

• Part 2: Case Files
▫ Raw Data
▫ Profiling Results
▫ Probability of Inclusion

• Part 3: Mixture Interpretation

Outline
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Lesson descriptions should be brief.




• Code
• Sequence of 4 Letters
▫ (A)denine
▫ (T)hymine
▫ (C)ytosine
▫ (G)uanine

• A pairs with T
• C pairs with G

Basics: DNA Structure and Function



DNA Structure and Function: Alleles



• Locus 
▫ Plural = loci
▫ Section of the code with 

known alleles

DNA Structure and Function: Loci



DNA Structure and Function: Short Tandem Repeats
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• Steps
▫ Step 1: Extraction
▫ Step 2: Amplification
▫ Step 3: Capillary 

Electrophoresis
▫ Step 4: Comparison
▫ Step 5: Combined 

Probability of Inclusion 

Basics: Testing Procedure



• Sex Cases
▫ Separate Sperm from other 

cells
• Isolate DNA 
• Cut DNA into fragments 

Testing Procedure: Extraction



Testing Procedure: Amplification



Testing Procedure: Capillary Electrophoresis



Testing Procedure: Comparison



• Frequency of particular allele (at a particular locus) in the 
population
▫ Based on FBI database

• Multiply frequencies of each allele tested
▫ Assumes Independence 

Testing Procedure: Probability of Inclusion



• Allelic Dropout 
▫ An allele is present in the sample, but the test does not detect it

• Stutter
▫ Test detects an allele that is not actually present in the sample
▫ Software settings filter these out

• Bigger Problem with small or degraded sample

Basics: Sources of Error



Errors Occur During Amplification



DFS Case File: Raw Data



Case File: Profiling Results



Case File: Probability of Inclusion



• 5 steps
• Each step involves SUBJECTIVE DETERMINATIONS
• Should be completed BLIND
▫ Prevent bias

• Should rely on standard operating procedures
• Comparison AFTER completing all 5 steps

Mixture Interpretation



• Identify a mixture
▫ 3 or more alleles at a given locus
▫ Peak height imbalance between alleles
▫ Ratio of male DNA to Human DNA

Mixture Interpretation: Step 1





• Designate Allele Peaks
▫ Is a particular peak a true allele or stutter?
▫ Software Filters
▫ Thresholds
 Analytic
 Stochastic

▫ Lab should have set standards

Mixture Interpretation: Step 2



• Higher than AT
• Peaks below this threshold should only be 

used to identify mixtures or to exclude an 
individual 

• Any locus with a peak below this threshold 
should be excluded 

• Exclusion of multiple loci should result in an 
inconclusive report

Stochastic Threshold (ST)

• Peaks below this threshold should NOT be 
used

• If an analyst thinks that a peak below this 
threshold is a true allele, the entire locus 
should be excluded 

Analytic Threshold (AT)

Designating Allelic Peaks (2 Thresholds)







• Identify the Number of Potential Contributors
▫Relies on previous steps
▫Number of alleles at each locus 
5 alleles = at least 3 people
7 alleles = at least 4 people, etc.
▫Peak height ratios

Mixture Interpretation: Step 3







• Estimate the Relative Ratio of the Individuals Contributing to a Mixture
▫ Relies on previous steps
▫ Start at locus with no allelic overlap 
▫ Lab should establish set standards
▫ Harder to calculate as the number of contributors increases

Mixture Interpretation: Step 4





• Compare mixture profile to reference profile
• ALL alleles in the reference profile should be present in the mixture 

profile, if that individual contributed to the mixture
• Calculate the CPI

Mixture Interpretation: Step 5



Case Study: QW



Case Study: QW



Case Study: QW



Case Study: QW
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Presentation Notes
15 at vWA – analyst decided to include it

Look at CSF1PO – either 13 is stutter, there were 3 contributors, or Quintez Walker not contributor

Look at TPOX - 9 is considered a true allele, but look how small it is compared to others (207)



Case Study: QW
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Analyst decided to add 13 at D8S1179

Look at D21S11 – 28 is very small 248

Look at 10 – only allele meaning 4 present, would think it would be higher



Case Study: QW
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Look at SE33 – 21 incredibly small at 121, but included in the sample



Case Study: QW
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D10 added 13, but look at others that were excluded



• National Institute of Standards and Technology (NIST)
▫ https://www.nist.gov/topics/dna-biological-evidence

• Scientific Working Group on DNA Analysis Methods (SWGDAM)
▫ https://www.swgdam.org/

Resources

https://www.nist.gov/topics/dna-biological-evidence
https://www.swgdam.org/
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