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Introduction Results

The discovery of Deoxyribonucleic acid (DNA)
extraction by Friedrich Miescher was pivotal for the
scientific community as new research, technology, and
methodology were developed as a result. As more
information was discovered about DNA, these
developments became specialized within different
fields. Alec Jefireys and his colleagues transformed the
field of forensic science by utilizing the Restriction
Fragment Length Polymorphism (RFLP) method and
the Southern blotting technique to develop
discriminating profiles using an organic extraction.
Solid-phase extractions widened the range of abilities
for DNA extraction as well as provided a method for
automation 1n forensic laboratories. One instrument, the
AutoMate™ Express robot, performs solid-phase DNA
extractions with greater efficiency than manual
methods. This validation of the AutoMate™ Express
instrument adheres to the Quality Assurance Standards
(QAS) developed by the Federal Bureau of
Investigation (FBI) to maintain accuracy of
methodology as well as uphold accreditation standards.

Methods

Two sets of samples underwent manual or robotic extraction methods. The first set had 26 samples of
various biological fluids deposited from many different contributors. Four reagent blanks were analyzed
with the samples through the entire process as well. The Ohio Attorney General’s Center for the Future of
Forensic Science Forensic Biology & DNA Standard Operating Procedures (SOP) Manual'4, derived from
Applied Biosystems' protocols, was followed for the “Manual PrepFiler™” extraction procedure. The
second set of 29 samples contained nearly the same samples as the first set, except for the addition of a few
additional samples. These samples were prepared using the PrepFiler Express™ Forensic DNA Extraction
Kit and run on the AutoMate Express™ instrument. The procedure performed followed the “AutoMate
Express™ with PrepFiler Express™ Forensic DNA Extraction Kit” procedure outlined in the SOP Manual,
based on the protocols developed by Applied Biosystems. Following extraction, samples were quantified on
the QS5 Real-Time PCR System, amplified on the MintAmp™ Thermal Cycler, and run on the 3500
Genetic Analyzer for capillary electrophoresis. These steps also followed the procedures outlined in the SOP
Manual that were derived from Applied Biosystems protocols.

Between quantification and amplification steps, data was obtained to determine the amount of DNA in
each sample using a standard curve with HID Real-Time PCR Analysis Software. This data also determined
the amount of each sample that was amplified. After capillary electrophoresis, STR electropherograms were
developed and peaks were analyzed for potential artifacts or contamination. STR interpretation procedure
was followed according to the SOP Manual, which closely adhered to the FBI-QAS guidelines interpreted
by SWGDAM in the interpretation guidelines document!>. PDFs of each sample electropherogram were
printed and data was exported into an Excel spreadsheet. Data was further organized and compared by peak
heights for all samples.
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Figure 1. Blue and green dye channels are shown for the sample as
well as the loci at each channel. Boxes with a diagonal line through
them represent an artifact peak edited and removed from the data.
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The peak heights correspond to both sample and STR locus.
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43815 3867.5
6373 68915
50475 7376
146485 192715
70325 6071
18005 2074
718 3626
43765 138845
3520 56915
2182 5507
3687 84485
295 7249
1197 4037.5
5917 11545
09 7586
6558.5 8804
428 8940
101475 27522
29831 258265
11545 27587
266 4720
5938.5 9810
3606.5 58615
4097.5 79315
822 13045

Table 1. Example of data organization in Excel spreadsheet. Robot sample descriptions and
corresponding names are located on the left of the table. Average peak heights for either
heterozygous or homozygous alleles at each locus are reported horizontally for each sample.
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Standard Devation
4684.75
6539.76
6520.80
6223.50
6766.29

Avg. Heterozyougous Peak
5552.30
7963.46
6235.61
7977.03
8558.72

Table 2. Example of data organization for peak height averages and standard
deviations per each dye channel. The dye channels are represented by their
corresponding colors and were calculated using Excel formulas and the
information provided from Table 1.

Validations for new methodology and/or instrumentation help determine the efficiency and necessity for use in the laboratory. A method or instrument must be as good (preferably better) than the method/instrument that precedes it. In this validation of the
AutoMate Express™, the instrument’s efficiency was evaluated to determine whether the solid-phase extraction method was at least as efficient as the manual solid-phase extraction method. The efficiency can be determined by comparing data from both methods,
performing the studies required by the FBI-QAS and interpreting data, as well as identifying limitations of the instrument. Comparison of peak heights among both robotic and manual samples afforded an indication of consistency among methods. The overall peak
height average for all robotic samples at all loci was 7,258.76 RFUs. The overall peak height average for the manual samples was 7,268.36 RFUs. This indicates that the methods produced very similar results and that there was no large discrepancy between
production of data among methods. The overall average PHR for the robot samples was 0.86 (86%) and 0.87 (87%) for the manual samples, revealing that the balance among alleles was consistent between methods. External data, using the same manual
methodology as performed 1n this validation, found to have an overall PHR average of 0.88 (88%). Since this data was collected by a separate analyst, the results provided are therefore shown to be reproducible. This also signifies that data results were not highly
influenced by the analyst that performed this validation. Overall, AutoMate Express™ methodology was shown to have the ability to produce data agreeable with the manual methodology.

Differing sample types and substrates provided information regarding parameters and optimization of the two methods. For instance, a male blood sample deposited on a dissolvable swab was analyzed using both the robot and manual procedures. The manual
procedure was unable to produce results for the sample, while the robotic procedure could. The results were not as pristine as other samples, but they were interpretable regardless. Three other samples each with male blood substrate, differing only in concentration
and cell amount, also differentiated method capabilities. The manual method determined the average peak height to increase with an increasing concentration as expected, except for the last sample. The robot method, however, was able to demonstrate the trend for
all samples. Both methods calculated the PHR for each sample to be nearly the same. Data from a separate experiment using the AutoMate Express™ provided another sensitivity study that demonstrated similar results. Larger peak heights were observed for
samples with greater starting concentration and PHRs were nearly the same among samples, contributing to the repeatability study for the instrument. Samples with different substrates were detectable among both methods with mostly equal efficiency; the peak
heights for the same samples were very similar among both methods. Substrates, therefore, were not found to have a high impact on method optimization. Organic extraction data from another external experiment used the same NIST traceable male and female
blood samples as used in this validation. The average peak height for the female sample on the robot was 18,268 RFUs and the male sample was 7224.35 RFUs. For the organic data, the female sample was 15,138.64 RFUs and the male sample was 7551.43 RFUs.
The similarity of results indicates that the robot is able to produce agreeable data with the organic extraction.

The AutoMate Express™ instrument, as demonstrated by the results of this validation, is as efficient as both its organic and manual method precursors. The instrument has shorter operation time, lower potential for contamination, and greater efficiency for some
samples as seen in the data comparison. It does, however, have a few limitations. Organic extractions and manual solid-phase extractions, for instance, may be better options for certain samples such as bones, teeth, and hair. The instrument 1s also unable to perform
differential extractions, which the organic extraction is capable of. It would be prudent, therefore, for laboratories to maintain all three procedures since they each have better optimization for different samples. Regardless, the AutoMate Express™ instrument proves

to be a practical option for use in conjunction with daily forensic laboratory work.

New DNA technology and methods are becoming more apparent 1.

as more discoveries and advancements are being made. It 1s important,
therefore, to standardize and evaluate these methods as they are being
utilized to draw conclusions impactful to individual lives. This 1is
especially true 1n the forensic science field. The data produced by
instrumentation and subsequent evaluations based on the methodology

by analysts have the ability to indirectly impact the decision of an 9

individual’s freedom. This validation of the AutoMate Express™
instrument provides an example of the extent of evaluation
recommended by the FBI that should be performed for new
methodology/instrumentation. By providing studies and validation
analysis, further forensic reports can be conducted ensuring high

certainty of results with instrumentation/methodology used. Overall, 3.

while validations provide information on the efficiency of a method,
they more importantly contribute to the greater cause of maintaining
high ethical standards in the forensic science field.

Results of the validation found that the

AutoMate™ Express instrument 1s a reliable,

efficient method that 1s well suited for daily
laboratory use.

Use of the AutoMate™ Express instrument would

provide analysts with faster extraction of
samples, as well as lower possibilities of
contamination.

Overall, the AutoMate™ Express instrument
proves to be a practical option for use in
conjunction with daily laboratory work.
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