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ABSTRACT

Thecurrentstudyinvolvesthe developmentof a pressurebasedysis
method for the differential extraction of DNA from sperm and
epithelialcellsin sexualassaultasework
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yvAcceptablerecovery and potential for different lysis is observed
with Tris (2-carboxyethyl) phosphine(TCEP) treatmenteven at
lower pressurdreatment

RESULTS AND DISCUSSION
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ySperm DNA recovered from pressure lysis was successfully
amplifiedusingPowerPleR16 HS system
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CONCLUSIONS

vPressureCycling Technology (PCT) has been shown to have
potentialapplicationin differentialextractions
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¥Dithiothreitol (DTT), areducingagent,provedto

Our Initial studies indicate the potential of PCT application in | ai=t _
beeffectivefor selectivelyisolatingspermDNA

generatingmale DNA profile by selectivelylysing spermcells from

mixtures
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INTRODUCTIQONN

Conventionaldifferential extractionmethodsusedfor the separation
of DNA from spermcellsandepithelialcells aretime consumingand
requirespecialexpertise Thesemethodgsely on selectivelydigesting
epithelial cells, removing them and isolating individual sperm
Unfortunately female cells can overwhelmthe process A better
moreautomatednethodis needed
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¥Sarkosyl, an anionic detergentwas effective in
the selective lysis of epithelial cells, especially
with Iincreasedextractiontemperature
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2% ¥I'hus the method can be chemically tuned to

providespecificrecoveryof differentcell types

.The high selectivity and improved recovery with the reducing agent,
Tris (2-carboxyethyl) phosphind CEP) indicates the potential for
highly selective detection of sperm cells.

yvFurther studieswill needto be doneto maximize the relative
amountof DNA recoveredrom mixturesanddried stains
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Figure 2. Effect of pressurecycling technologyon treatedcells

BarocycleP 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.

Figure 1.Barocycle® NEP2320

Our goalis to utilize the Pressure Cycling Technology Sample
Preparation System (PE3IPS) to selectively lyse sperm cells while
keeping epithelial cells intact when analyzing sexual assault
evidence.

MATERIALS AND METHODS

SAMPLES

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

CELLLYSIS

Pressure cycling using
Barocycler NEP 2320

PURIFICATION

PhenolChloroform -
Isoamyl alcohol
extraction

QUANTITATION

Realtime PCR analysis
using Plexo HY system
(Promega Corporation)

* Mean (n=3)x SE * Mean (n=3)x SE

Figure 3. Effect of pressurecycling technologyon cells treated

with 20, 30, 40, 50and100Mm DTT

Figure 4. Effect of pressurecycling technologyon cells treatec
with Tris (2-carboxyethylphosphing TCEP),a reducingagent

vThe concentrationof DTT affects cell selectivity
and recovery with bestresultsaround40 mM,
howeverselectivity still neededmprovement We

examinetherreducingagents
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wSwitching to TCEP Increasedthe recovery of
DNA from spermcells and producedan increase
In selectivity betweensperm cell and epithelial
cell lysis

Sperm DNA control

Sperm DNA- 20mM TCEP +
PCT (25K psi)
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Figure 5. PowerPleR 16 HS productsof spermcells using PCIA
extraction(A) or Pressureycling with TCEP(B)

Figure 6. Effect of pressure and [TCEP] on the selectiv
of cell lysis. Best results at high P and elevated TCEP
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