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Abstract

A collaborative work was carried out by the Spanish and Portuguese ISFG Working Group with a PCR multiplex for X chromosome STRs.
Markers were selected among those described as polymorphic in humans and that have been used by some laboratories in forensics. Primers and
various technical methods were investigated with the aim of optimizing a multiplex for the 10 selected X-STRs. Primer mix stock solutions were
sent to the laboratories that were asked to analyse two female bloodstains, taking as reference the genetic profiles from 9947A, 9948 and NA3657
samples. In this work, we report the results obtained by 30 GEP-ISFG laboratories, using this Decaplex, as well as alternative technical conditions

that also produced good results.
© 2008 Elsevier Ireland Ltd. All rights reserved.
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1. Introduction

Many forensic laboratories have recently introduced the
analysis of X-STR markers in their routine, due to the
advantages in the use of these markers in cases of complex
kinship analysis [1,2]. Nevertheless, PCR multiplex strate-
gies, population data, mutation rates and other relevant
genetic information concerning X-STRs are still scarce. In
the last GEP-ISFG quality control (www.gep-isfg.org), in
2006, an increasing number of participating labs (11 out of
116) reported results on the analyses of X-STRs. However,
from the 19 different markers reported, only 6 of them were
typed by, at least, 5 labs (the minimum established by the
GEP for a marker to be evaluated). Moreover, nomenclature
discrepancies were detected in two loci: HPRTB and
DXS8377.

In order to overcome these problems, the GEP decided to
organize a collaborative exercise, consisting on the evaluation of
an X-STR Decaplex including: DXS8378, DXS9898, DXS7133,
GATA31E08, GATA172D05, DXS7423, DXS6809, DXS7132,
DXS9902 and DXS6789 (Fig. 1).

2. Material and methods

Markers were selected taking into account the gene diversity
values reported in different populations; and the potential for
multiplexing. Preference was given to simple rather than
complex STRs, following the ISFG recommendations concern-
ing locus selection for forensic applications [3]. In order to
reduce the potential PCR-generated slippage artifacts, trinucleo-
tide repeats were avoided. To evaluate the optimized multiplex,
primer mix stock solutions were sent to the participating
laboratories and were asked to analyse two female bloodstains,
using the protocol available at www.gep-isfg.org/ISFG/Castel
lano/Grupos_de_trabajo/Cromosomas_sexuales/crx.php.

3. Results and discussion

Of the 30 participating laboratories 23 followed the
proposed amplification protocol. The remaining seven used
alternative methods to perform the multiplex reaction with the
same primer mix. Therefore, instead of the QIAGEN Multiplex
PCR kit (Qiagen), some participants chose to setup the PCR
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Fig. 1. Electropherogram of a female profile for the X-STR Decaplex.
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multiplex using buffers and Tag DNA polymerases already
available in their labs. Namely, three used Taq Gold Polymerase
(Applied Biosystems); two used the Platinum Taq DNA
Polymerase (Invitrogen); one used the Phusion High-Fidelity
DNA Polymerase (BioLabs); and finally one used the Taq
polymerase from Highway Molecular Biology (Argentina).

In spite of the different amplification methods employed, 27
out of the 30 participating laboratories reported identical results
for the 2 control samples for all 10 markers.

Three labs presented different profiles for both control
samples (in several markers), but in all cases the recommended
protocol and/or nomenclature were not followed.

It is worth mentioning that two additional laboratories
correctly typed the control samples in three PCR multiplex
reactions, to allow detection using conventional electrophoresis
and silver-staining techniques.

This newly constructed Decaplex has proved to be
technically very robust since most laboratories successfully
type the distributed samples.

Since population and mutation data are crucial for forensic
evaluation of this new multiplex, and both are lacking for this
set of markers, the next step of this collaborative work will be
data compilation in Iberian and South American populations. In

order to assure the quality of results, only the laboratories that
correctly typed the distributed control samples in the first part
of this work (27 out of the 30 participating laboratories) will
collaborate in data collection.
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