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ABSTRACT

use of messenger RNA profiling to identify the origin of biological samples (e.g. blood, semen and
saliva) from crime scenes is now at the stage of being implemented into routine forensic casework.
We report on the successful modification of the Promega DNA IQTM system to enable co-extraction
of DNA and RNA from the same sample without compromising the potential DNA profile. Using the
protocol in our laboratory for extracting DNA using the DNA IQTM system combined with the Zymo
Research Mini RNA Isolation KitTM Il we demonstrate the simultaneous co-extraction of DNA and
RNA from the same sample for routine DNA and mRNA profiling for the identification of both the

individual and the biological stain.

Reference

[1] M. Bauer, D. Patzelt, Evaluation of mRNA markers for the identification of
menstrual blood, J. Forensic Sci. 47 (2002) 1-5.

[2] M. Bauer, D. Patzelt, A method for simultaneous RNA and DNA isolation from dried
blood and semen stains, Forensic Sci. Int. 136 (2003) 76-78.

[3] J. Juusola, J. Ballantyne, Messenger RNA profiling: a prototype method to supplant
conventional methods for body fluid identification, Forensic Sci. Int. 135 (2003)

85-96.

[4] M. Alvarez, J. Juusola, J. Ballantyne, An mRNA and DNA co-isolation method for
forensic casework samples, Anal. Biochem. 335 (2004) 289-298.

[5] J. Juusola, J. Ballantyne, Multiplex mRNA profiling for the identification of body
fluids, Forensic Sci. Int. 152 (2005) 1-12.

[6] R. Fang, C.F. Manohar, C. Shulse, M. Brevnov, A. Wong, O.V. Petrauskene, P.
Brzoska, M.R. Furtado, Real-time PCR assays for the detection of tissue and body
fluid specific MRNAs, Int. Congr. Ser. 1288 (2006) 685-687.

[7] C. Nussbaumer, E. Gharehbaghi-Schnell, I. Korschineck, Messenger RNA profiling:



a novel method for body fluid identification by real-time PCR, Forensic Sci. Int. 157
(2006) 181-186.

[8] J. Juusola, J. Ballantyne, mRNA profiling for body fluid identification by multiplex
quantitative RT-PCR, J. Forensic Sci. 52 (2007) 1-11.

[9] R. Fleming, S. Harbison, The Development of a mRNA Multiplex RT-PCR Assay for
the Definitive Identification of Body Fluids, http://dx.doi.org/10.1016/j.fsigen.
2009.10.006.

[10] J. Karlinsey,G. Stamatoyannopoulos, T. Enver, Simultaneous purification of DNA
and RNA from small numbers of eukaryotic cells, Anal. Biochem. 180 (1989)
303-306.

[11] Promega DNA IQTM System Database Protocol Technical Bulletin, TB297, 2009.



UN

NIATIA Messenger RNA Lﬁ@iﬂumﬁzﬁmmﬂmwsﬁmmﬁmm’wmaLﬂummﬁﬂ‘lmﬁ%
vhan i luanuneduifanenaans wez mRNA SAnannlunistasfinanusmnizianzasnis
Anmziingrenudanm hidinsfiasasian i luenfiinsafifinenaans lufiazatin RNA
w1t lwnddetesld Promega DNA 1Q™ system aaiflunnsaia DNA Taeldiin
uiwAnuasusz s ntu® anldaRnsnfusendng DNA uay RNA dailidanisismnise wanzas

4 o = - o Py S a .
LW@‘LL’]N’]’JLﬂ?ﬁtVWﬂﬁuﬂ@ﬂg’]uﬂiﬂﬂ’mﬂLﬂﬁm&lﬁﬂiﬂ



A5y

a %
L1389 uun
UnAntianiE ne

UNAREBNEENT 1

NN 1

aa

AEN1INAAD 2

NANTNAAD 4

LANANTE19R

NIAKRUIN



Arastnen ldlun1anaaas

8N19NARRY

faagei lflunnside Taun semen 1 ul waz 10 pl @wam 1 ul way Wiane pl wiuleeld

sterlile Cultiplast® swabs Waza13fAnuaIaINTadnaanazgniivandasnaaninenss Tneldld

sterlile Cultiplast® swabs aniu yn-aatwazgnialdiuimgumpiivesduan udailliulin

AUUNH — 20°C AUNTIATUNNATAREUE Faatiannsatinaiuainanadsasnausa

Q u

v @ s @
NTANAALAULALASAITIAULA

a

fnnsarinaes Promega DNA 1Q™ system gLl 3% organic extraction

A8n19NARRY

1 sifqeteiiulFannenanadpfuiinisadanue Ingaziiivsesnsaanilugaddon
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P38 ABI 7500 real time PCR fnwpsasiiaild azldgn AmpF/STRESGM Plus® and
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Table 1

Primer concentrations used in the mENA multiples.,

Primer Body fluid Concentration (pM)
Glycophorin A [Glycod) Blood 04

Matrix metalloproteinase Menstrual blood 02

11 {MMP11})

Histatin 3 {HIS) Saliva 05

Statherin (STATH) Saliva 005

Protamine 2 (PRM2) Spermatozoa 005
Transglutaminase Semen o5

4 (TcM4)

Transcription elongation
factor { TEF)

Glucose-G-phos phate
dehydrogenase
(GGPDH)

Ubiquitin conjugating
enzyme (LCE}

L crspatus (CRIS)

L gasserd {GASS)

Housekeeping gene

Houseke eping gene

Housekeeping gene

Vaginal fuid
Vaginal fluid

005

04

02
005

Tnsld RNA a1nfaegng 10 pl 9791 RT-PCR 35 cycle 1#a7uai cDNA #ildannnisdansizy
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Fig. 1. Simplified schematic of overall Promega DNA IQ™ method with purification
using the Zymo Research Mini RNA Isolation Kit"™ IL
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Promega DNA 1Q™ system #4lumn3199 2

Table 2
Concentration of DNA and RNA extracted from each body fluid in duplicate using the modified DNA 1Q"™ manual method compared to those obtained with the organic

method (average values).

Body fluid Promega DMNA IQ™ system extraction Organic extraction
RNA concentration {ngfplL) DNA concentration (ng/pL) RNA concentration {ngfplL) DNA concentration {ngfjl)
Blood {1 L) 0,045 0225 0.032 0,030
Semen (1pL) 3625 5335 3.025 7.995
Saliva (10pL) 0051 348 0.090 6345

anAseazinlidnlss@nininaeenisania RNA 289 Promega DNA 1Q™ system 1314 dieiLiyiniy

NM7aTIAMYAT organic extraction
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[Fig 3. (A) mENA multiplex profile from a vaginal swah. (B) Corres ponding AmpFETR® SGM Plus® DNA profile from a vaginal swah.
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