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INTRODUCTION

When a body fluid stain is discovered at a
crime scene, it may be beneficial to use the
RNA found within to approximate the age of
the stain. However, RNA has been shown to be
less stable than DNA [1, 2]. Analysis methods
for RNA include reverse transcription PCR, also
known as RT-PCR [3-5]. Research previously
conducted in this laboratory has shown the
relationship between the age of a blood and

semen stains and their respective amount of
RNA degradation [6-8].

OBIJECTIVES

Reverse transcription and real time qPCR
analysis of specific mRNAs in aged buccal
swabs can be used to estimate the age of the
sample.

METHODS

Buccal swabs were collected and left to dry in a
box in a room temperature environment for up
to three weeks. RNA extraction was performed,
incorporating inhibition removal to further
purify the RNA product. Then the RNA was
reverse transcribed to cDNA.

After reverse transcription, the cDNA was
diluted to appropriate amounts to prevent
oversaturation. For the SPRR3, sites 15, 594,
and 768 on the marker were chosen. For
S100A9, sites 27, 310, and 453 on the marker
were chosen. Real time gPCR was performed
on the QuantStudio5 system. Data was
analyzed and graphed with Excel.
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Comparison of Ct Values for the SPRR3 Marker at Different Time Intervals
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Comparison of Ct Values for the S100A9 Marker at Different Time Intervals
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CONCLUSION

Results so far show that as the time between
sample acquisition and analysis increases, Ct
values for SPRR3 increase, an indication of
degradation (Fig. 1). The Ct values of S100A9
stayed relatively constant through time (Fig. 2).
ACq values, or the difference between the 5’ end
and 3’ end, for both SPRR3 and S100A9 show no
relationship (not shown here). Further research
will be performed on buccal swabs aged up to
four weeks. The housekeeping gene ACTB will
also be included in future research.

REFERENCES

1. Setzer, M., J. Juusola, and J. Ballantyne, Recovery
and Stability of RNA in Vaginal Swabs and Blood,
Semen, and Saliva Stains. Journal of Forensic Sciences,
2008. 53(2): p. 296-305.

2. Sirker, M., P.M. Schneider, and I. Gomes, A 17-month
time course study of human RNA and DNA
degradation in body fluids under dry and humid
environmental conditions. International Journal of
Legal Medicine, 2016. 130(6): p. 1431-1438.

3. Juusola, J. and J. Ballantyne, mRNA Profiling for
Body Fluid Identification by Multiplex Quantitative RT-
PCR*. Journal of Forensic Sciences, 2007. 52(6): p.
1252-1262.

4. Bai, X., et al., Postmortem interval (PM|)
determination by profiling of HAF mRNA degradation
using RT-gPCR. Forensic Science International:
Genetics Supplement Series, 2017. 6: p. €182-e183.

5. Zubakoy, D., et al., Stable RNA markers for
identification of blood and saliva stains revealed from
whole genome expression analysis of time-wise
degraded samples. International Journal of Legal
Medicine, 2008. 122(2): p. 135-142.

6. Weinbrecht, K.D., et al., Time-dependent loss of
MRNA transcripts from forensic stains. Research and
Reports in Forensic Medical Science, 2017. 7: p. 1-12.
7. Fu, J. and RW. Allen, A method to estimate the age
of bloodstains using quantitative PCR. Forensic Science
International: Genetics, 2019. 39: p. 103-108.

8. Heneghan, N., et al., The effect of environmental
conditions on the rate of RNA degradation in dried
blood stains. Forensic Science International: Genetics,
2021. 51: p. 102456.

El\’

Thank you to Dr. Jun Fu and Dr. Robert Allen for
help and advice in the laboratory.



