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Figure 4: Comparison of DNA yield between the HID NIMBUS™ Presto System for A) bone samples, B) challenging samples from decamped cadavers, C) ”touch” 
samples, and D) fired cartridge casings. N = 339.  * indicates statistical significance (p <0.05)

Figure 5: Comparison between the HID NIMBUS™ Presto system versus 
manual extraction of average autosomal allele recovery for all sample types  

 Between the HID NIMBUS™ Presto system and manual extraction, no
significant difference in DNA recovery was observed for fired cartridge
casings, teeth, surface decomposed, and burned remains (p > 0.05) (Fig.
4).

 The HID NIMBUS™ Presto yielded statistically significantly higher DNA
yields for “touch” evidence, hair, nail, and buried bone samples (p < 0.05)
(Fig. 4).

 Significantly more alleles were recovered from DNA extracted using the
HID NIMBUS™ Presto for all nail and hair samples (p < 0.05) (Fig. 5).

 For buried and surface decomposed samples, manual extraction
significantly outperformed the HID NIMBUS™ Presto system in terms of
autosomal allele recovery (p < 0.05) (Fig. 5).

 No significant difference in allele recovery was observed for ”touch,” fired
cartridge casings, and surface decomposed samples (p > 0.05) (Fig. 5).
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 The HID NIMBUS™ Presto performs comparably to manual
extraction for a wide variety of challenging forensic sample
types in terms of DNA yield and STR success.

 The HID NIMBUS™ Presto system can save an analyst
time by limiting hands-on requirements and allowing for 96
samples to be purified in approximately 90 minutes.

The high-throughput, automated HID NIMBUS™ Presto
system can streamline laboratory workflow without loss of
DNA recovery or STR success from the most challenging
forensic samples.

Sample Preparation:
Bones. Skeletal samples (n = 90) were collected from 36 cadavers

donated to the Southeast Texas Applied Forensic Science Facility
(STAFS) (Fig. 2). The surface of each bone was sanded and then
sectioned using the Dremel and cutting disks into 0.5 cm2 chips. Bone
chips were washed (10% bleach, water, and ethanol), left to dry
overnight, and powdered using a freezer mill (SPEX 6770, Metuchen,
NJ).
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Figure 2: Bones sampled from cadavers. 
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Figure 3: Workflow for the HID NIMBUS™ Presto system and manual 
extraction

Challenging samples from decomposed cadavers. Two hair,
nails, and teeth were collected from 6 cadavers (Fig. 3). Hair was cut
from the root to 3 – 5 mm. Samples were washed with Tergazyme™,
water, and ethanol. Nails were cut to ~ 5 mm and were washed for 15
min in sterile water at 50°C by shaking, followed by 3 min in ethanol.
Premolars and molars were washed, wrapped in Kimwipe and
pulverized with a mallet before being powdered with the Freezer
(SPEX 6770).

Cartridge Casings. 48 rounds of UV sterilized 9 mm brass
cartridges (Sumbro X-Force 9 mm Luger 124 grain Full Metal) and
were spiked with 10 µL of a buccal cell suspension (~ 217 cells/µL, or
theoretical 10 ng DNA total). Shots were fired using a 9 mm Glock
19. DNA was collected using various swabbing methods (Fig. 3).

Many forensic laboratories rely on automated platforms to
increase sample throughput and minimize handling errors.
However, automation may lead to DNA loss when compared to
manual methods, thus affecting downstream genotyping.
Therefore, it is crucial to evaluate the efficiency of any high
throughput automated platform compared to manual extraction,
especially for challenging forensic sample types.

The HID NIMBUS™ Presto System combines the
ThermoFisher’s KingFisher™ Presto Purification system with an
automated liquid handling workstation. This system allows for
hands-free processing while purifying 96 samples in approximately
90 minutes using magnetic rods to move the bound DNA across
reagent plates for multiple wash steps (1).

Automated platforms must be reliable and robust to handle the
most challenging of sample types. DNA from forensic samples is
often low in quantity, damaged/degraded, and/or contain PCR
inhibitors (2-5).

In this study, DNA recovery and resultant STR profiles from
forensically challenging sample types, including fired cartridge
casings, “touch” evidence, hair, nails, and teeth from decomposed
cadavers, and bones recovered from burned, buried, and surface
decomposed remains were processed using the HID NIMBUS™
Presto System in parallel with the recommended manual extraction
protocol for either PrepFiler™ or PrepFiler™ BTA chemistry for
comparison.

Figure 1: HID NIMBUS™ Presto system.
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