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RESULTS AND DISCUSSION 
�¾Organic differential extraction methods used for the separation of 

DNA from sperm cells and epithelial cells rely on a complicated 

procedure of selective digestion and separation of epithelial cell 

fractions followed by sperm cell lysis to generate the male genetic 

profile.  

 

�¾Unfortunately, this process is difficult  to automate and can be 

overwhelmed due to the presence of a large number of female 

cells. Hence, a faster more selective method is required.  

 

 

 

�¾ The objective of this current study is to develop a method using 

pressure cycling technology (PCT) combined with reagents to 

selectively recover sperm DNA in the presence of epithelial cells 

 

�¾The extraction procedure is performed utilizing the Barocycler® 

NEP 2320, a commercially available instrument from Pressure 

Biosciences Inc. (South Easton, MA), equipped with a hydrostatic 

pressure chamber that generates alternating cycles of ambient and 

high pressures with a range of 5- 45 kpsi.    

 

 

SAMPLES 

Sperm cells and Epithelial cells suspended in 1X PBS 
buffer (pH 7.4) 

 

CELL LYSIS  

Pressure cycling using Barocycler® NEP 2320 

PURIFICATION  

Phenol-Chloroform -Isoamyl alcohol extraction 

 

QUANTITATION  

Real-time PCR analysis using Plexor® HY system 
(Promega Corporation)  

 

 

1)Aravindan, G.R., Krishnamurthy, H., and Moudgal, N.R. (1997) J Androl. 18: 

688-697. 

2)Evenson, D.P., Darzynkiewicz, Z., and Melamed, M.R. (1980) Chromosoma 

(Berl.) 78: 225-238 

3)Motoishi, M., Goto, K., Tomita, K., Ookutsu, S., and Nakanishi, Y. (1996) J 

Reprod Dev. 42 (1): 7-13. 

4)Norris, J.V., Manning, K., Linke, S.J., Ferrance, J.P., and Landers, J.P. (2007) J 

Forensic Sci. 52 (4): 800-805 

5)Somfai, T., Bodó, Sz., Nagy, Sz.,Gócza, E., Iváncsics, J., and Kovács, A. (2002) 

Biotech Histochem. 77 (3): 117-120. 

6)Tao, F.; Li, C.; Smejkal, G.; Lazarev, A.; Lawrence, N.; and Schumacher, R.T. 

(2007) The 4th International Conference on High Pressure Bioscience and 

Biotechnology. 1: 166�±173. 

7) Voorhees, J.C., Ferrance, P., and Landers, J.P.(2006) ) J Forensic Sci. 51 (3): 

574-579. 

 

 

�¾Depending on buffer component epithelial or sperm cells can be 

selectively lysed with PCT treatment 

 

�¾TCEP produces improved selectivity of sperm extraction. 

 

�¾ Combining TCEP and DTT further improves  sperm DNA yield in 

case of mixed samples 

 

�¾Further studies need to be done to optimize yield from dried stains 

by examining temperature and buffer concentration 

 

�¾ Another important aspect of future research is solubilizing and 

examining dried stains �± measuring yield for removal of cells from 

swabs and fabric samples 

 

We would like to acknowledge Pressure Biosciences Inc. for providing us 

with the instrument and Promega Corporation for the reagents which made 

our study possible. Furthermore we would like to thank Dr. George Duncan 

and the staff of the BSO DNA Laboratory for their support of this project.  

�¾Reducing agents, Dithiothreitol  (DTT)  and Tris  

(2-carboxyethyl) phosphine (TCEP), proved to 

be effective for  selectively isolating sperm DNA 

 

�¾Sarkosyl,  an anionic detergent, was effective in 

the selective lysis of epithelial cells, especially 

with increased extraction temperature. 

 

�¾Thus the method can be chemically tuned to 

provide specific recovery of different cell types. 
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Figure 2. Effect of PCT on solubilized mixtures (TCEP) 
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Figure 3. Effect of PCT on DNA extraction from swab 

(mixture of sperm and vaginal epithelial cells) 
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Figure 1. Effect of PCT on individual cell types (TCEP) 
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TCEP produced an increase in selectivity between 

sperm  cell and epithelial cell lysis with maximum 

yields at 20 mM final TCEP concentration  

The selectivity between sperm cell and 

epithelial cell lysis is reproduced with pressure 

cycling extraction of TCEP-treated mixtures 

�¾Incubation of swabs with Cellulase 

(A.niger) or 1% SDS (42° C, 2 hours) 

caused a slight increase in yields compared 

to TCEP treatment alone 

 

�¾Incubation  with 20 mM DTT (42° C, 2 

hours) followed by TCEP treatment caused 

significant improvement in sperm DNA 

recovery from swabs while maintaining 

selectivity 
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