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Abstract

Sexual assault is a serious public safety concern worldwide, with the resulting caseload backlog posing significant challenges for forensic laboratories. In an effort to identify
ways to reduce these backlogs and benefit a scientist’s workflow, it is worth evaluating the use of automation. This study focused on determining the utility of the QIAGEN®
(Hilden, Germany) QlAcube® for differential separation of samples, and compared it to the current manual method. This study evaluated the QlAcube® using a custom
protocol to perform differential separations on up to 12 mock sexual assault samples at a time. Experiments included a cross-contamination study, a sensitivity study, a
| reproducibility study, a matrix or mock evidence study, and a cost analysis. All studies were performed by a novice student using the QIAcube®. For comparison, the
| : orpipet tips sensitivity and reproducibility studies were also performed by one or more experienced analysts. The QlAcube® proved to be a very efficient way to perform differential
iy separations, with excellent sensitivity and reproducibility and no sign of cross-contamination between samples. Conversely, there was some reagent waste with the -
.. - \fgargen\ automated method. The factor of general human error — for example, bumping a tube and having to re-pellet sperm cells — is eliminated with automation. In conclusion, the

~ g VTS | use of the QlAcube® has the potential to help a scientist work more efficiently simply by freeing an analyst or technician from repetitious pipetting and centrifuging, and by

TR helping to streamline an analyst’s workflow. (Photographs of the QlAcube® by Josh Stewart, MSFS.)
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originally designed for cell lysis and the extraction of nucleic acids and work of high quality, the instrument studied was able to
proteins, and in this study, we investigated its potential to perform extract a less variable amount of DNA from sperm and
differential separations. | epithelial cells.
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Introduction Results Conclusions

Forensic scientists must handle a significant workload of sexual assault Cross-contamination: no evidence of cross-contamination. Samples differentially extracted using the QlAcube® yielded
kits. Possibly the most work-intensive part of processing the kits is the o similar sensitivity compared to the manual method (Figures
extraction of DNA from stains found on items of clothing or swabs. In Sensitivity: 1and 2).

particular, differential separation, the process of separating epithelial Average Human Quantitation Values Serial semen dilution: automated versus manual extraction

cells from sperm cells, is an especially lengthy process. Since most i Samples differentially extracted using the QlAcube® yielded
validated methods are currently performed manually, which subjects g — utomaes exrecton more reproducible results compared to a group of six
analysts to hours of repetitive motion, it is worthwhile to investigate the 5 P, ; 0 Automated - Epithelal Expected slope experienced analysts performing the manual method
potential of instruments like the QlAcube®. This instrument was % ~~~~~ = . (Figures 3 and 4). While the analysts consistently provide
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Matrix study requires more research, which is the focus of

(semen with saliva). Both the manual and automated and automated) after capillary electrophoresis. Dilutions A h bei : d at Marshall Uni _
MEthOdS extraction methods followed the expected decreasing trend. ~ and B are not shown because they were normalized before cuiiientnesearenibEingipentormedativiatenal EnIvErsity:
S le P : amplification.
- >ample Freparation | | The instrument has a high initial cost, but time spent in use
For the cross-contamination slt.udy, female I?Iood was mixed W!th semen. Reproducibility: and performing several runs per day will even out expenses.
For the sensitivity, reproducibility, and matrix studies, a 1:3 serial dilution ,, _
_ _ _ Quantitation of sperm fractions: manual versus automated Quantitation of epithelial fractions: manual versus
series of semen was prepared with phosphate buffered saline (PBS) (pH methods R automated methods Easy on the analyst: streamlines workflow, requires less
7.2). For mixtures, an approximate 1:2 saliva dilution with PBS was T %:ZZS repetitive motion, very easy to learn.
prepared and mixed with the semen dilution. ERRts | 3 7o // \\
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An epithelial cell lysis *master mix” (95.2-96.2% Buffer G2 and 4.0-4.8%

Proteinase K) was added, followed by an incubation for 1-2 hours at /LAJ\S Des\z/artment of JUSEtII'CE' (U_S DC;J) ROfﬁCE' Og Vlli)'eflci
56°C. Samples were centrifuged at 13,200 rpm for 5 minutes, the Cost Analysis: gainst VWomen. 2010. Eliminating the Rape Kit backlog:

epithelial fraction was separated out manually, 1 puL carrier RNA was Table 1: QlAcube® Set-Up and EZ1® Purification Cost Roundtable to Explore a Victim-Centered Approach.  In

added to it, and the sperm pellet was washed at least three times with Item Amount per set-up  Number needed Total Summary of the Proceedings, Washington, DC, May 11-12,
! 2010. Available from: http://www.ovw.usdoj.gov/docs/rape-
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