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RESULTS AND DISCUSSION

Conventionaldifferential extractionmethodsusedfor the separation

of DNA from spermcellsandepithelialcellsaretime consumingand

requirespecialexpertise. Thesemethodsrely on selectivelydigesting

epithelial cells, removing them and isolating individual sperm.

Unfortunately female cells can overwhelmthe process. A better

moreautomatedmethodis needed.

Barocycler® NEP2320, a commercially

available instrument from Pressure 

BioSciences Inc., is equipped with a 

hydrostatic pressure chamber that can

generate alternating cycles of ambient 

and high pressures up to  45000 psi

capable of  lysing cells and cellular 

structures.

Our  goal is to utilize  the Pressure Cycling Technology Sample 

Preparation System (PCT-SPS) to selectively lyse sperm cells while 

keeping epithelial cells intact when analyzing sexual assault 

evidence.

Thecurrentstudyinvolvesthedevelopmentof a pressure-basedlysis

method for the differential extraction of DNA from sperm and

epithelialcellsin sexualassaultcasework.

Our initial studies indicate the potential of PCT application in

generatingmaleDNA profile by selectivelylysing spermcells from

mixtures.

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) 
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�¾PressureCycling Technology (PCT) has been shown to have

potentialapplicationin differentialextractions.

�¾Further studieswill need to be done to maximize the relative

amountof DNA recoveredfrom mixturesanddriedstains.

�¾The high selectivity and improved recovery with the reducing agent,  

Tris (2-carboxyethyl) phosphine (TCEP) indicates the potential for  

highly selective detection of sperm cells.  
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Figure 1. Barocycler® NEP2320

Figure 2. Effect of pressurecycling technologyon treatedcells

�¾Dithiothreitol (DTT) , a reducingagent,provedto

beeffectivefor selectivelyisolatingspermDNA

�¾Sarkosyl, an anionic detergent,was effective in

the selective lysis of epithelial cells, especially

with increasedextractiontemperature.

�¾Thus the method can be chemically tuned to

providespecificrecoveryof differentcell types.

Figure 3. Effect of pressurecycling technologyon cells treated

with 20, 30, 40, 50 and100Mm DTT

Figure 4. Effect of pressurecycling technologyon cells treated

with Tris (2-carboxyethyl)phosphine(TCEP),a reducingagent

Figure 5. PowerPlex® 16 HS productsof sperm cells using PCIA

extraction(A) or Pressurecycling with TCEP(B)

Figure 6. Effect of pressure and  [TCEP] on the selectivity 

of  cell lysis.  Best results at high P and elevated TCEP
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�¾The concentrationof DTT affects cell selectivity

and recovery with best results around 40 mM,

howeverselectivitystill neededimprovement. We

examinedotherreducingagents.

�¾Switching to TCEP increasedthe recovery of

DNA from spermcells and producedan increase

in selectivity betweensperm cell and epithelial

cell lysis

�¾Acceptablerecovery and potential for different lysis is observed

with Tris (2-carboxyethyl) phosphine(TCEP) treatmenteven at

lowerpressuretreatment

�¾Sperm DNA recovered from pressure lysis was successfully

amplifiedusingPowerPlex®16HSsystem

* Mean (n=3) ± SE* Mean (n=3) ± SE

* Mean (n=3) ± SE

* Mean (n=3) ± SE

0

2

4

6

8

10

12

14

16

18

%
 D

N
A

 R
e

c
o
v
e

ry

45000 psi, 60 cycles

Sperm cells Vaginal Epithelial cells


