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When casework samples are either highly degraded or contain low amounts of genomic DNA (gDNA), testing of mitochondrial DNA (mtDNA) may be more advantageous. Four real-time quantitative
PCR (gPCR) assays for mitochondrial DNA have been identified in the literature [1-4]. We have further optimized three of these assays for droplet digital PCR (ddPCR). Estimates of the ratio of
mitochondrial to nuclear DNA have been previously examined in the literature [5,6] for g°PCR, but not ddPCR.

ddPCR relies on the partitioning of the PCR reactions into tens-of-thousands oil emulsion droplets. This partitioning allows the estimation of the number of accessible amplifiable targets without the
need for an external calibrant. The use of multiple independent mitochondrial and genomic assays enables reliable determination of the ratio of mitochondrial to genomic DNA.

The presented results discuss the importance of quantifying the ratio of mitochondrial to genomic DNA. We compare the mitochondrial to genomic (mtDNA/gDNA) ratios for DNA derived from cell
lines and for white blood cells from individuals representing three populations within the United States: African American, Caucasian, and Hispanic. In our studies, the mtDNA/gDNA ratio of DNA
derived from cell lines is about three times greater than DNA derived from white blood cells.

Droplet Digital PCR Mitochondrial DNA

The ddPCR technique enables direct determination of the number of accessible
amplifiable DNA targets in a sample. ddPCR works by partitioning the sample into
droplets. Amplification using an optimized PCR assay generates a fluorescence
signal that exceeds a threshold value in all droplets that originally contained at least fves
one target. These droplets are termed ‘positive’. Droplets with fluorescence below
the threshold are termed ‘negative’. The number of positive droplets relative to the
sum of positive and negative droplets can be transformed to estimate the average
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SRM 2372a: mtDNA/g DNA Ratio « mtDNA may be present when nuclear DNA is degraded

e Can be used for missing persons identification
Candidate material for SRM 2372a

MtDNA/gDNA ratio for three mitochondrial
guantification assays optimized for ddPCR.

95%C Challenges of creating a standard for mtDNA quantification:

o Contamination of the standard in routine laboratory use due to the high copy
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availability of a commercial standard.
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Mitochondrial/Genomic DNA Ratios
Optimization: Annealing Temperature Comparison between DNA derived from cell lines and that derived from three

populations within the United States (African American, Caucasian,
Hispanic) derived from whole blood. The cell lines examined included
commercial quantification standards, 9947A, and commercial cells lines
derived from apparently healthy non-fetal tissue.

Annealing temperature gradients were performed to determine optimal annealing
temperature required for each assay. While A (average number of targets per droplet)
remained consistent as long as the threshold intensity could be established, establishing
the threshold became more difficult as the annealing temperature increased.
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DNA (derived from whole blood or semen). This may lead to incorrect estimation of
MtDNA/gDNA for unknown samples. SRM 2372a will be useful for establishing accurate
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