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Marcus Liljenberg (Lund University, Sweden)
Airborne DNA at a simulated crime scene
M. Liljenberg, S. Thuresson, S. Bergstrand, J. Bengtsson, J. Ldndahl, M. Alsved, and J. Hedman.

Introduction

DNA found on a crime scene is often used as evidence. DNA traces are usually sampled from surfaces,
leading to arguments about whether or not the DNA was there before the crime was committed. If
particulate DNA from a suspect is found in the air of the crime scene, it would indicate recent presence
(e.g. Fantinato et al., 2023). The purpose of this study is to examine DNA in aerosol particles after a
simulated crime.

Method

A test person performed a 30-minute exercise and singing program inside a climate controlled room size
(36 m® chamber with HEPA-filtered particle-free air (one air exchange per hour) to simulate a crime being
committed. All equipment and surfaces inside the chamber were cleaned and disinfected with 40%
ethanol prior to all experiments. After the exercise and singing program, the test person went out and
aerosols were collected using a 2 mm circular jet impactor (d50=0.6 pm) at 30 L/s, for 2.5 hours in 30-
minute intervals. Two 8-stage cascade impactors (Next Generation Impactor, Copley Scientific, UK)
running at 60L/min were used to collect size resolved aerosol samples (0.1 m up to > 8.1 um). An optical
particle counter with a fluorescence detector (BioTrak®, model 9510, TSl Inc., US) was used for online size-
resolved measurement of total and biological particles (28.3 L/min sampling flow rate). Collection plates
were swabbed, DNA was extracted, and human DNA was quantified by gPCR. DNA profiles were generated
using multiplex PCR followed by capillary electrophoresis to investigate if the test person could be
identified.

Results

Preliminary particle concentration data from the simulated crime indicate 70% increase of the >10 pm size
bin, 30% decrease of 3-10 pm size bins, and 20-40% increase of 0.5-3 um size bins. Preliminary biological
particle concentration data indicate a decrease during the simulated crime. The concentration of
biological particles, as detected by fluorescence, were on average 1519/m? during the last 10 minutes of
the simulated crime and thereafter decayed by ventilation. DNA from the test person could not be
identified from collection plates (DNA concentration below 0.001 ng/uL),

Discussion and Conclusion

As no DNA was found on the collection plates further development and optimization of the experimental
design needs to be performed. Information about the size distribution of human DNA in aerosols after a
simulated crime is important to determine the residence time of DNA in air and for development of suitable
samplers for forensic analysis. A possible application would be to estimate if and how long ago a suspect
was at the crime scene, based on what particle size range their DNA could be sampled from.
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