RAPID, MICROWAVE-ACCELERATED DNA EXTRACTION FROM SALIVA, SEMEN
AND HAIR FOR DOWNSTREAM PCR TYPING
Kenya Thomas1, Eric Yu1, Georgiana Gibson-Daw2, Meghan Roig, Bruce McCord2 and Steven
B. Lee1
1
Forensic Science Program, Department of Justice Studies, San Jose State University
2
Department of Chemistry and Biochemistry, Florida International University

Interest in rapid biometric identification capabilities for law enforcement, defense and
intelligence applications have generated the development of automated rapid DNA systems.
Currently available instruments can perform DNA typing from extraction through genotyping in
less than 90 minutes1. Although these systems can provide highly probative information, they
are too slow to permit identity of a suspect DNA in real time and they are not always successful
on challenging samples.
Aboud et al. published a strategy using direct rapid PCR multiplexing, by-passing extraction and
successfully generated a STR multiplex profile in under 25 minutes2. Others have published
direct PCR on challenging samples such as those subjected to presumptive testing3 and
fingerprint enhancement4, however, not all samples were properly amplified. Implementing a
rapid, efficient DNA extraction method may enhance results on these types of challenging
forensic samples.
The use of microwaves as a pretreatment to assist in the extraction of forensic biological
samples, to the best of our knowledge, was first reported in our laboratory5. Use of a
microwave can facilitate rapid cell lysis (in less than 1 minute), using intermittent microwave
pulses6. The rapid lysis of cells using the microwave may greatly assist in the development of
rapid, direct PCR methods and has been used on paraffin embedded tissues7, environmental
samples such as sludge8, cyanobacteria9, spores10, in the rapid extraction and detection of
Neisseria gonorrhoeae11, in the decalcification and extraction from bone12, serum 13, and
blood14 resulting in DNA suitable for direct PCR, real-time PCR analysis and fragmentation in
library preparation for MPS applications15
In the present study, a standard commercial 800W microwave pre-treatment was evaluated for
the ability to rapidly lyse cells and thereby replace the commonly utilized overnight, 24 hour 56o
C incubation for extraction of saliva, semen and hair. Replicate samples of 15 ul saliva, semen
and single hairs were either treated using microwave intermittent pulses of 4 seconds resulting
in a total of 8 seconds, 16 seconds and 24 seconds or into a standard 56o C water bath
incubation. Samples were placed in the same positions in the microwave based on preliminary
‘calibration’ of microwave energy performed by monitoring temperature to identify positions that
received similar amounts of energy to avoid ‘hot and cold spots’. Preliminary results of qPCR
quantification (using Quantifiler Duo® Applied Biosystems and/or Plexor® Promega quantification
kits) of microwave extracted 15ul saliva were variable ranging from 1.2-6.5ng/ul in a 20ul total)
but were comparable to yields from 15ul saliva samples incubated at 56o C (0.9-2.0ng/ul in a
20ul total) demonstrating the ability to shorten the time of extraction by replacing the 24 hour 56o
C overnight water bath with 8-24 seconds of microwaving. Additional results from replicate
semen, hair and samples stored over 3 months, evaluation of the microwave for differential
extraction of semen/saliva mixtures, direct multiplex PCR results from microwave treated
samples and the evaluation of strategies to address differences in microwave energy imparted
to samples will be presented.
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