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Proposal: Validation of a single 21 STR typing system based on 6-Dye
CE detection to improve DNA data Exchange locally and globally
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General characteristics of STR markers included in the Promega 6 Dye Kit (V2) and forensic
biostatistical parameters in the Spanish population (N=284) Garcia et al. Forensic Sci Int Genet. 6(2) (2012)
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Validation Parameters & Materials

Analytical Threshold

Sensitivity & Stochastic Threshold

Precision and Accuracy

Repeatability & reproducibility

Heterozygous balance
Stutter Threshold

Genotype concordance

DNA mixtures

Species specificity
PCR reduced reaction volume

Stability study in Case-Type Samples

20 PCR negative controls

3 Human genomic DNA samples of known human DNA concentration (SRM-2372A,

DNA Control 2800 & 1 genomic DNA sample from an anonymous male donor)
(71 samples: Quadruplicate or Triplicate analysis of 7-6 dilution series)

24 injections of the Globalfiler allelic ladder
90 human genomic DNA samples

3 Human genomics DNA samples of known STR profile
(30 samples: 5 replicates of 3 samples generated by two operators)

80 Human genomic DNA samples
80 Human genomic DNA samples

80 Human genomic DNA samples from saliva swabs of anonymous donors
10 genomic DNA samples of the DNA profiling standard SRM-2391b

1 male /female DNA mixture in 7 different ratios (1 ng of total DNA in triplicate)
1 male /female DNA mixture in 7 different ratios (3 ng of total DNA in triplicate)
(42 samples: Triplicate analysis of 7 dilutions from 2 series)

15 DNA mixture samples from proficiency exercises

21 genomic DNA from human—associated microbial species
20 human genomic DNA samples of known STR profile

43 forensic DNA samples previously analyzed with different STR Kits



Methods

DNA Quantification

DNA Extraction

u

Reference samples

Forensic samples
(Differential Lysis for
Semen)

PCR Amplification
1 X 962eC for60 s
&= 30 X 962C for 5 s, 60-62°C

= for 60 s

1X 609C for 5 min

Real time PCR Quantifiler Duo Kit
Targets: RPPH1, SRY & IPC

Data Analysis

GM-IDX
Promega 6 Dye Manual

Peak Amplitude 100 - 200
RFU

ims ein

CE Detection ABI3500

Sample Inyection: 15 s at
1.2kv

CE: 1550 s at 13 kv

Management of samples, analysis
and results

Comparison & Concordance studies
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Promega 6 Dye STR profile from a reference saliva swab
(DNA input: 500 pg; PCR Reaction volume :12.5 ul)
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Sensitivity study & stochastic threshold (Promega 6C V1)

Heat maps summarizing the sensitivity results of the last five DNA serial dilutions (from 250 to 15.25 pg)
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Stochastic threshold

RFU value of the highest surviving false homozygous peak when allele drop-out is observed at heterozygous markers:

1064 RFU for D21S11 at 62.5 pg of DNA input




Sensitivity study & stochastic threshold(Promega 6C V2)

Heat maps summarizing the sensitivity results of five DNA serial dilutions (from 500 to 31 pg)
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Stochastic threshold

RFU value of the highest surviving false homozygous peak when allele drop-out is observed at heterozygous markers:

479 RFU for D10S1248 at 62.5 pg of DNA input



Sensitivity study: Incidence of Drop-in at Low DNA input
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DNA mixtures series: relative ratios of 1:1, 2:1, 5:1, 8:1, 10:1, 15:1, and 20:1 of female / male
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Full profile of the minor male contributor: Series of 1 ng of total DNA at 8:1 mixture ratio
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DNA input of the minor male contributor: 111 pg




Full profile of the minor male contributor: Series of 3 ng of total DNA at 15:1 mixture ratio
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DNA input of the minor male contributor: 186 pg



Body fluid mixture samples from GHEP & GEDNAP proficiency exercises

DNA SAMPLES BODY FLUIDS & [DNA] DNA BODY FLUIDS & [DNA]
CONTRIBUTORS ng/ul —
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Allele Concordance with other Kits (Intra & Inter-lab comparison)

DNA BODY FLUIDS & Allele Concordance
SAMPLES CONTRIBUTORS (Globalfiler, Identifiler , NGMSE, ESX17,...)
DNAMIX01-L1
Q d Partial DNA profile from the minor male
contributor at a 7:1 DNA ratio
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_|
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O Q d Non-concordance at SE33 among different Kits
8 (primer designs)
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= ? ¢
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=
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DNAMIX08 2 d
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DNAMIX10 Q 9




Allele Concordance with other Kits (Intra & Inter-lab comparisons)

DNA BODY FLUIDS & Allele Concordance

SAMPLES CONTRIBUTORS (Globalfiler, Identifiler , NGMSE, ESX17,...)
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Partial DNA profile from the minor male contributor
(Female:male mixture ratio 7:1)
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Allele 28 at D12S391 (Out of ladder)
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CE Resolution of Microvariants at D12S391
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Minimum Number of Contributors

DNA BODY FLUIDS Minimum Number of Contributors
SAMPLES &
CONTRIBUTORS | Total £ of | # STR with | # STR with
Alleles 3 alleles 4 alleles
DNAMIX01-L2 9 d 68 12 5 2
DNAMIX01-L3 9 d. 68 12 5 2
DNAMIX02 d d 71 14 6 2
DNAMIX03 ? d. 72 10 8 2
DNAMIX04 9 d 71 14 5 2
DNAMIX05 Q d 72 9 8 2
DNAMIX06 9 d 67 9 6 2
DNAMIX07 Q d 64 16 1 2
DNAMIX08 Q d 68 11 6 2
DNAMIX09 g d 71 5 10 2
DNAMIX10 9 Q 77 7 12 2



Minimum Number of Contributors

DNA BODY FLUIDS & Minimum Number of Contributors

SAMPLES CONTRIBUTORS
Total # of #STR # STR

Alleles with 5 with 6
alleles alleles

DNAMIX11 Q d. d‘ 105 8 3 3
DNAMIX12 Q d d 90 3 2 3
DNAMIX13 Q Q d 77 2 0 3
DNAMIX14 9 9 d 90 5 1 3
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Concluding Remarks

v The data reported demonstrated the Promega 6C PCR amplification system
followed by CE detection in a 3500 genetic analyzer generates high quality,
reproducible, precise, accurate, and sensitive profiling STR data, even from sub-
nanogram amounts of genomic DNA template.

v The study demonstrated that the combination of autosomal STRs and Y-STRs in
the PowerPlex® 6-dye system maximizes the information obtained from DNA
mixtures regarding both the minimum number of total contributors and the
minimum number of specific male contributors.

v The Promega 6C system provides equivalent overall performance to previous
forensic STR PCR kits, but with enhanced discrimination power for a better
match efficiency that would reduce the chance of adventitious matches during
DNA data exchange among national DNA databases



Concluding Remarks

Multiplex STR System Probability of Identity Probability of Paternity

Exclusion
NGMSElect 25X 10 21 99.999998%
Globalfiler 3.1 X 10 % 99.99999995%
Promega 6C System 3.7 X 10 %° 99.999999994%

(Spanish population. Garcia et al. Forensic Sci Int Genet. 6(2) (2012))

v The use of Promega 6C System would be also very beneficial to improve
discrimination power of DNA analysis not only in criminal DNA databases, but also in
many other forensic applications of autosomal STR profiling including missing person
identification, disaster victim identification, mass grave investigations and kinship
analysis.
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