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Virginia Procedures
• DFS will be following the published 

guidelines

• Complete implementation is expected in 
Spring 2011

• Yes we ran a lot of gels for years 

• Online with CE for 1 year (3130xl)
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Virginia’s Lab System

• 4 Labs
• 70 staff
• Data Bank Unit
• Casework Unit
• Y STR Unit
• Mito Unit
• Familial DNA Unit ??
• Research Unit
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Virginia DNA Testing 

• PowerPlex 16

• 2 sec, 5 sec and 10 sec injections

• Stats
− Random Match Probability (single source and 

major/minor)
− Likelihood ratio ( 2 person mixtures)
− CPI ( all other mixtures)
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SWGDAM Guidelines 2010
• Section 1 Preliminary evaluation of the data

− Analytical Threshold
− Controls

How do you apply your analytical threshold to 
repaired or new instruments

If your controls have issues will you interpret 
the data
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Limit of Detection (LOD)

• Measured the LOD from all types of 
samples

• 3 Different Injection Times (3sec, 5sec 
and 10sec)
− No sig change per injection time

• 9 Instruments 
• Statewide Average
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Limit of Detection

2x max noise
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Section 1
• Analytical Threshold

− 2x max noise per dye
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Evaluating The LOD Yearly
Once a year, when a new instrument is 
brought on line and/or following laser 
replacement (or similar repair) the LOD is 
calculated/re-calculated

− 20 samples from multiple runs are reviewed

− LOD calculated (2x max noise) per dye

− Statewide LOD is the average of all the instruments

− New or repaired instrument compared to the statewide average

DNA Mixture Interpretation 10Virginia and the New SWGDAM Guidelines



Current LOD Measurements
Blue Green Yellow Red

Average LOD 73 84 75 52

Standard Deviation
5.6 5.2 6.1 11.5

Jan 2011 LOD values
Blue Green Yellow Red

Central-1 98 106 48 48

Central-2 78 84 46 58

Central-3 58 64 66 58

Central-4 74 80 58 38

Northern-1 60 76 52 60

Northern-2 58 82 52 28

Eastern-1 28 26 20 26

Eastern-2 32 32 38 48

Western-1 58 82 62 62

Average 60.4 70.2 49.1 47.3
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Establishing A Cut Off For Low Level 
Samples

• Validation suggested 30pg of DNA in 
amplification cocktail.

• Testing this with real casework samples

• Have seen that Plexor is reproducible at 
the low end of detection
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SWGDAM Guidelines 2010

Section 2
• Allele Designations

< or > the respective ladder allele

Incomplete repeats TH01 9.3

Extrapolation 
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SWGDAM Guidelines 2010
• Section 3 Interpretation    Gels were not so bad

− Non-allele peaks
• Spikes 
• Blobs
• Known artifacts

− Off scale data

− Stochastic Threshold

− Peak Height Ratios

− Numbers of contributors

− Mixture interpretation  
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Non-allele peaks

Size Match Editor window showing the ILS 600 size standard. The 
arrow points to the artifact at approximately 172 bp. 
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Non-allele peaks

Pull-up from the yellow/black channel (TMR) into the green channel 
(JOE), indicated by the red circle and shown as an edited off-ladder (OL) 
peak that has been changed to indicate pull-up (PU). Editing allele calls 
is described in 4.2.7.6. 
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Off Scale
Top Origin
Lane 1:     DNA MW Marker XIV
Lane 2:     Positive (HL-60) -200pg
Lane 3:     Negative
Lane 4:     Dried 1ng – 1 Joule/Cm2

Lane 5:     Dried 2ng – 1 Joule/Cm2

Lane 6:     0.1ng/ul liquid – 1 Joule/Cm2

Lane 7:     0.2ng/ul liquid – 1 Joule/Cm2

Lane 8:     Dried 1ng – 2 Joule/Cm2

Lane 9:     Dried 2ng – 2 Joule/Cm2

Bottom Origin
Lane 11:     DNA MW Marker XIV (1:2)
Lane 12:     0.1ng/ul liquid – 2 Joule/Cm2

Lane 13:     0.2ng/ul liquid – 2 Joule/Cm2

Lane 14:     Dried 1ng – 3 Joule/Cm2

Lane 15:     Dried 2ng – 3 Joule/Cm2

Lane 16:     0.1ng/ul liquid – 3 Joule/Cm2

Lane 17:     0.2ng/ul liquid – 3 Joule/Cm2

*Product gel from 0.2ml PCR tube amplification results

1       2        3        4        5        6         7       8        9   

11     12       13     14       15     16       17
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Stochastic Threshold
• 2 samples hetero at most loci 

• Quant and made dilutions to 10pg, 30pg, 
100pg

• Re-quant dilutions and amplified 10 
replicates of each sample in the same TC

• Injected each sample for 2, 5 and 10 sec

• Blister plots
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Stochastic Threshold

• Averaged the RFU values of the surviving sister 
peak where the other sister peak fell below the 
LOD or was not visible per injection time

• Added standard deviation

• Apply this data to 2,3 and 4 person mixtures
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Stochastic Threshold

Injection Time Average peak 
height

SD Stochastic Threshold N

2 seconds 121.5 42.45 160 159

5 seconds 152.85 80.67 230 205

10 seconds 202.93 128.49 330 168

Stochastic threshold values generated using the 
average of the peak heights where allelic drop-out 
was observed plus one standard deviation.  
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Reference 5

Reference 4

Reference 7

Reference 4
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Locus Lower Limit Locus Lower Limit
Penta E 33% VWA 60%
D18S51 61% Amelogenin 64% 
D21S11 72% Penta D 53% 
TH01 53% CSF1PO 61% 
D3S1358 69% D16S539 51% 
FGA 50% D7S820 59% 
TPOX 59% D13S317 55% 
D8S1179 78% D5S818 75% 

Peak Height Ratios

NOTE: Although average peak height ratios for a single source sample at a 
heterozygous locus may be above 0.6 when DNA quantity is above stochastic levels 
(250 pg and greater), minimum heterozygote balances have been observed below 
0.6 for single source samples even at sufficient quantities of input DNA (250 pg and 
greater,).
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Numbers of Contributors

• Number of alleles

• Data below analytical threshold (LOD)

• Masking considerations
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Mixture Interpretation Major/minor

• Try and limit to 2 person mixtures
• Multiple majors/minors

A major profile will be called when the peak height of the 
minor source of DNA is 33.0% or less than the peak 
height of the major source of DNA. If one or both the 
minor and the major contributors are heterozygous, then 
the 33.0% value applies to the largest of the minor 
contributor peaks and the smallest of the major 
contributor peaks.
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Consider Stutter

Take the largest stutter RFU value at a locus and 
compare to the RFU value of the smallest minor 
allele (not in a stutter position)

If the stutter RFU is greater than or equal to the 
minor allele RFU value use all the stutter alleles 
in the CPI calculation
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Minor Allele Stutter
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Stutter Considerations
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Evidence Prior to References

• All evidentiary sample electropherogram data must be 
analyzed prior to the reference samples.

• A technical review of the data analysis will be conducted 
by a second qualified examiner/analyst using the 
GeneMapper® ID software. The reviewer will review the 
evidentiary samples prior to the reference samples.

• Expert system on casework reference samples?
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Putting Mixture Interpretation Into 
Practice

• Validation to define your system

• Test your mixture interpretation on real forensic 
casework

• Electronic examples for your staff 

• Get buy in from your staff 
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Future

• PHR and Stutter at the Low End

• % Contributor

• Quant cut off 30pg

• Mixture cut off 7 alleles at 2 or more loci

• Likelihood ratio with a drop-out factor

• Expert system 
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Brad Jenkins
Virginia Department of Forensic 

Science
700 North 5th Street

Richmond Va., 23219
804-786-4707 X22031

brad.jenkins@dfs.virginia.gov

Contact Information
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