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Samples exhibiting some level of DNA degradation A) Thermally Degraded Samples:
are often submitted to crime laboratories for analysis.
Genotyping degraded DNA has traditionally been
challenging due to the low amounts of intact DNA
present. Increased levels of degradation can lead to

One femur from two donors willed to the Southeast
Texas Applied Forensic Science Facility (STAFS) were
selected. As unburned controls, one window cut was
collected from each femur. The femurs were then cut

drop-out of larger amplicons (1 ), which is problematic for Figure 1. Representative Photos of Femur Cross-sections Thermally Degraded to Different Stages Based on Bone Color. One window cut was reserved as an along the diaphysis to generate cross-sections (4.16 cm
traditional size-based allele CaIIing. A) Unburned control. The remaining cross-sections were thermally degraded to B) Burned, Light Brown; C) Burned, Brown; and D) Burned, Black color stages. — 0.0 Cm) that were then p|aCed on charcoal gri||s and

Next-generation sequencing (NGS) has been = Average Human Quant (ng/ul ) ow A burned to desired color (Fig. 1). After burning, cross-
proposed as a way to overcome the size-based A) & ~—Average D B) : o= sections were washed, chipped, and powdered using a
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limitations of capillary electrophoresis (CE) chemistries
(2). As such, forensic l|aboratories face the critical
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decision of choosing between CE and NGS chemistries N - _ ! L = . T — - B = each). The powdered samples ( 5 replicates of 250 mq)
for their analytical needs. This decision has gained 0 LU S0 SLE S0t SIS S0 S S0 S S0 S e T T e Degradation Level were lysed and extracted using the EZ2 Connect Fx
importance with the approval of the ForenSeq MainstAY Figure 2. Comparison of the Average DNA Concentration to the Average Degradation Values of Both Artificially and Thermally Degraded Samples. Extra Large-Vqume Protocol. A 100 UI— elution volume
Kit by the National DNA Index System (ND|S) Degradation values for artificially degraded samples (A) varied between the DNase Dilution series (left) and the DNase Time series (right). Degradation values for the for each replicate was used.
. _ - ' o thermally degraded samples (B) demonstrated a consistent pattern between the two burned femurs.
To determine the SUltablllty of NGS chemistries 24plex MainstAY 24plex MainstAY DNA Quantification, Ampiification, and Detection:
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over CE chemistries, quantification and degradation O oz wm T ., 2 ~° o > o ¢ ‘;. - Extracts were quantified using Investigator Quantiplex®
. . . . . . g % ¢ § 60% § 60% o o .
indices .Can serye as decision-points for fgrensm . . e o . § = e . § = 3 Pro (QIAGEN). Each extract was amplified with both
laboratories. In this study, we focused on evaluating the s T ee e 2 T a4 . 3§ - g the Investigator 24plex QS Kit (QIAGEN) and the
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Eorercl)Seq MallnstAY Kit anld tf;e Investlgatorf) ijledei on .15:\,2". —— o e 5 . o o '.10 I 530 . o .'.10 Y S ForenSeq MainstAY Kit (Verogen). 24plex QS samples
it. Our evaluation involved enzymatically degrade DI Values DI Values DI Values
samples and real-world challenaina samples. Controlled Figure 3. Comparison of Allele Recovery to DI values for Artificially Figure 4. Comparison of Allele Recovery to DI values for Thermally Degraded W_ere Sepa_rat?(_j and d_eteCted on an ABI 3500 (Thermo
4 pd _ ¢ 4 _g gh pr .DNAf Degraded DNA Samples. No pattern was observed between the DI and DNA Samples. No pattern was observed between the DI and percentage of alleles Fisher Scientific). MainstAY samples were sequenced
egra ation was performed using the Turbo -free™ percentage of alleles recovered using either 24plex QS (left) or MainstAY (right). recovered using either 24plex QS (/eft) or MainstAY (right). : : :
Kit to artificially degrade DNA extracts to different 2Aplex MainstAY on @ M|S§q F(.BX® (Verogen) using a MiSeq FGX
-~ ) v dearaded  f e .- : w e wemee e v e wewmes e Reagent Micro Kit (Verogen).
extents. urthermore, thermally degrade emur NP °
, % il g - ‘ ’ ;\? 80% . :\; 80% .* ¢ Surface, Unburne I .
samples, burned to different levels, were also i - i - N = T i Data Analysis:
examined SN, SN N g o 4 Bumed, Dark Brown 24plex QS samples were analyzed using Genemapper
. Avg DNA Concentration (ng/pL) Avg DNA Goncentration (ng/uL) &, & ® Burned, Black . . . o . .

The MainstAY kit demonstrated similar or improved o s s " g ID-X v1.6 (Thermo Fisher Scientific), while MainstAY
percent recovery compared to CE for these samples. Fe L - "y samples were analyzed using UAS v2.5 (Verogen).
Even in Cases With red uced percent recovery, the ‘:g Z. % zz 0%0‘ 0.01 0.02 0.03 0.04 0.05 0.06 O%o. 0.01 0.02 0.03 0.04 0.05 0.06 C O N C L U S I O N S
MainstAY Kit recovered more loci, providing more T oo aeouemmsn oy P Gencentration gkt PNA Concentration (nalkh)

: : : : . : Figure 6. Comparison of Average Allele Recovery to Average DNA _ _
information than the CE method. Future studies will Figure 5. _Comparlsc_)r_| .Of Average Allele Recovery to Average DNA Concentration for Thermally Degraded Samples. A strong trend of greater allele * Degradat|0n values on their own do not accurately
: : Concentration for Artificially Degraded Samples. A general trend of greater th d DNA rati b d f 1 d ded b _ _ .
, _ dearadation seri Furthermore. n hstantial differen 1 bet n samples. Furthermore, no substantial difference was seen between the patterns
controlled degradation experiments and skeletal theegpz ttael'rf]s gss'eezed“usirfg 22pe|’ex % éu(tsp? a:(‘j M'aien Set A(\:(e(z\;vo?o;e;e etwee observed using 24plex QS (left) and MainstAY (right). As expected, more thermal thermally degraded samples.
remains. This information will be used to develop a N degradation led to lower DNA recovery. » The quantity of DNA correlates with allele recovery
] ] ] " pex n - - n ] ] "
decision tree for laboratories to process degraded  p) = wansar ) “wpex . Degradation (DI) values did not exhibit a and needs to be evaluated in determining how to

predictable pattern among any of the artificially

MATERIALS & METHODS : . :, degraded samples (Fig. 2). prolceed with these types of challenging samples.
-3 = * Furthermore, DI values did not predict downstream * MainstAY recovered a greater number of total alleles
cen = E allele recovery regardless of genotyping method P
Artificially Degraded Samples: 2 | | I Il - | I I I I I I ? I I I i I I II (Figs. 3 and 4). for the majority of degraded samples.
N - . .
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Buccal swabs from two male donors were collected and e e o N rend was observed Dbetween initial - L7 | P |
concentration and downstream  genotyping challenging and degraded samples with a smaller

extracted using the EZ1 DNA Investigator Kit. Extracts Bone Degradation Level success (Figs. 5 and 6).
from one donor were artificially degraded in tdp”cate Figure 7. Comparison of Total Number of Alleles Recovered. Expected alleles recovered for 24plex and MainstAY < Although the percentage of alleles recovered was

. : _ c . _ are 47 and 83, respectively. The additional autosomal loci and Y markers in MainstAY allow for more genetic similar between the two kits, MainstAY was able to
using the Turbo DNA-free Kit (Inwtrogen) with Increasing information to be recovered from both A) artificially degraded and B) thermally degraded samples. recover a greater total number of alleles (Fig. 7). A C K N 0 W L E D G E M E N T S
amounts of DNase (0.025U, 0.035U, 0.05U, 0.1U, 0.2U).
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iInput volume and the inclusion of Y markers.
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