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Learning Overview: After attending this presentation, attendees will understand: (1) if a shared data set can be used by laboratories for the validation
and verification of probabilistic genotyping calculations on mixed DNA profiles using MaSTR™ software, and (2) how to implement suggested
parameters and guidelines for MaSTR™ software into their workflow for mixture interpretation.

Impact on the Forensic Science Community: This presentation will impact the forensic science community by providing guidelines to laboratories
with limited resources and by introducing a sustainable avenue for switching from limited binary approaches to the more statistically powerful approach

of probabilistic genotyping using the software MaSTR™ software.

Forensic scientists have been utilizing DNA analysis as an investigative tool for over 30 years. Samples collected from crime scenes often contain
multiple contributors, degraded DNA, and/or low template DNA, which confound the interpretation process.! These complex mixtures are also often
characterized by an increased presence of stochastic factors that further complicate interpretation.> Crime labs in the United States have historically
used a binary method to interpret and perform statistical analysis on mixtures. As the mixtures produced from crime scene samples have become more
complex, however, many labs have started to switch over to the non-binary approach of probabilistic genotyping, which eliminates the need for binary
thresholds and increases the statistical power of interpretations.® A fully continuous probabilistic model uses peak heights and a variety of parameters
to identify which contributor genotypes are best described by the data and then calculates a Likelihood Ratio (LR) to provide a statistical weight for
the hypotheses chosen for court reports.*

Despite the obvious advantages to the probabilistic approach, the switch to the probabilistic approach has been slow in the United States.? Traditionally,
laboratories have conducted an end-user validation to ensure that the software works as intended in their lab, using their protocols and instrumentation
to produce data sets for this evaluation.>® This process can take a substantial amount of time and resources away from casework. Many laboratories,
therefore, continue to analyze complex mixtures using less informative, traditional approaches or report these mixtures as uninterpretable or
inconclusive. This work examined the feasibility of generating a universal data set that could be utilized by laboratories interested in validating MaSTR™
probabilistic genotyping software in their laboratories, alongside a smaller data set created in-house for verification. In this study, software parameters
(e.g., variance factor for peak height ratios) were validated using a large data sets of 44, 30, 20, and 10 single-source GlobalFiler™ profiles run through
the MaSTR™ software in various replicates, depending on data set. From these large data sets, subsets of Short Tandem Repeat (STR) profiles were
used to create multiple smaller data sets of varying sizes from which software parameters were determined. Variation within parameters between the
large and small data sets were then analyzed to evaluate the extent of the variability between running data sets of varying sizes. This process was then
repeated to determine the variation between data sets generated using different amplifications kits. Data sets will be generated from the same
amplification kits under different conditions, (e.g., different labs, PCR cycles, Capillary Electrophoresis [CE] injection times, etc.). The software
parameters between these data sets will then be compared to determine if the variability between the parameters is significant. Finally, MaSTR™
software will be used to calculate LRs for the same DNA mixtures, using all of the data set parameters, and the variability between the calculated LRs
will be assessed.

Preliminary results showed that the variability in generated parameters, between data sets of varying sizes was minimal. These preliminary results
indicate that the variation within parameters can be effectively modeled for the MaSTR™ software, using all of the data set parameters generated from
data sets of at least ten STR profiles. Some of the data set parameters generated from data sets of four STR profiles exhibited less variation than the
larger data sets. These results indicate that for data sets with four or less profiles, the characteristics of the individual profiles impact the extent of
variation within parameters. This study aims to provide a more sustainable alternative to a full in-house validation, which requires the use of unique

internally generated data sets for the validation of MaSTR™ probabilistic genotyping software.
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