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Complete RoBotic Automation
of A Forensic DNA Typing Facility

The DNA Unit of the South African Police Service’s (SAPS) Forensic Science

Laboratory (FSL) is in the process of establishing a fully automated genetic

typing laboratory.

The SAPS FSL DNA Unit is responsible for the
maintenance of a national forensic DNA
databank, or DNA Criminal Intelligence
Database (DCID). The brief for the
development of the automated laboratory,
referred to as the Marshal System, was to
expedite the analysis of reference DNA
samples submitted for inclusion in the DCID.

The Marshal System differs from other
automated genetic typing laboratories in a
number of respects. The analysis process of
the system is seated in an input sample
consisting of blood obtained through
venipuncture spotted on FTA paper
embedded in a barcoded Marshal Cassette.
The Marshal Cassette is a custom designed
device allowing for the spotting of blood on
three disks of FTA paper at the point of
sample collection (image 1). The collected
blood sample dries within minutes of being
spotted on the FTA paper, allowing for the safe
storage and transport of the sample to the
testing facility.

During manual processing of blood spotted
on FTA paper, a specimen of 1.2mm in
diameter is punched from a blood-spotted
card into reaction tubes. The disks are then
washed in sequential steps by dispensing a
proprietary purification reagent into the
reaction tubes, followed by vortexing and
aspiration.

In the pre-amplification area of the Marshal
System workflow, the sequence of events is
reversed, in that the sample is first washed by
vacuum-filtration in a robotic liquid handler,
then dried in an incubator, before a specimen
is punched into a barcoded Thermo-Fast® 96
Ultra Rigid Skirted PCR Plate (image 2).

Since sample tracking in the Marshal System
is effected through barcoding of both samples
and labware, irrefutable positioning of the
punched disks in predetermined wells of the
PCR plate is guaranteed.  A second robotic
liquid handler dispenses multiplex PCR
master mix into the 96-well PCR plate. Finally,
an articulated robotic manipulator, responsible
for labware transfer, presents the prepared
PCR plate to the ABgene® ALPS 300™ to be
sealed with Easy Pierce Strong heat seal,
before it is transferred through an airlock to
the amplification and detection (AD) area of
the Marshal System (image 3).

In the AD area samples are amplified in a
thermal cycler with robotic heated bonnets. A
third robotic liquid handler effects a parent-
child transfer of amplified DNA, and also
dispenses allelic ladders, internal lane
standards and formamide mixtures into a 96-
well plate, now prepared for capillary
electrophoresis in an ABI PRISM® 3100
genetic analyser. Minor modification to the
door of the genetic analyser allows the plate to
be loaded by a robotic manipulator. The
parent plate, containing amplified DNA, is
resealed on a second ABgene® ALPS 300™

with Easy Pierce heat seal, and stored in a
refrigerated carousel, should a re-run of a
given sample be required.

The Marshal System is capable of processing
440 reference DNA samples in 24 hours, given
one 16-capillary genetic analyser. The entire
process requires no human intervention,
except for routine maintenance. This
automated laboratory, currently in the
integration and validation phase, will be
commissioned in February 2002.
www.marshal-system.com

Senior Superintendent Christo Weitz &
Superintendent Johann van Niekerk
South African Police Service
Forensic Science Laboratory
Biology Unit R&D Section
Pretoria 0001  South Africa
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Silicone Tube Plugs
Ideal for automated
sample stores, this robust
silicone plug also offers a
proven sealing option.
Using robotic fixed
probes*, Silicone Tube Plugs can be pierced
up to 50 times and offer excellent resistance
to chemicals (including DMSO) over a wide
temperature range.

Cap Strips
For manual processing, strips of 8 low profile
sealing caps, each individually lettered and
tabbed, can be applied and removed by hand.

2DCYPHER™ cluster tube rack
The tubes are presented in a heavy duty 96-
tube capacity rack with a lockable lid that is
ideal for robotic systems and automated liquid
handling. Complying with SBS footprint
guidelines, this rack can be stacked with or
without the lid. Both lid and rack are also
labelled alphanumeric A1–H12 to facilitate
rapid sample location within each plate.

A groove in the rack skirt ensures that the
plate is scanned in the correct orientation on
all Data Matrix™ readers. Optional linear bar-
coding is also available for tracking of
individual racks within automation systems.
Different code formats (39, 128, interleaved  2
from 5), number sequences and barcode
positions on the racks are available on
request.

2DCYPHER™ Reader
A high-speed reader of Data Matrix™ codes for
the automated audit tracking of large numbers
of liquid handling vials in 96-well cluster plate
format.  Designed as a standalone unit, the
reader is supplied with all necessary hardware
and software for immediate use.

Features:
• Reads 96 vials simultaneously in less than a

second

• Automatic read trigger and plate orientation
recognition upon placing the 2DCYPHER™

plate onto the reader

• Data collected can be exported into any
third party software package

• No programming required

• Package includes 2DCYPHER™ reader unit,
PC, monitor, PCI board and software

Cat. No. Description Quantity

AB-1047 2DCYPHER™ Cluster Rack with Flat V Bottom Wells and Lockable Lid 10 racks
AB-1048 2DCYPHER™ Cluster Rack with Flat V Bottom Wells, MULTISIP™ Septum Plugs and Lockable Lid 10 racks
AB-1049 2DCYPHER™ Cluster Rack with Flat V Bottom Wells, Silicone Plugs and Lockable Lid 10 racks
AB-1050 2DCYPHER™ Individual Tubes with Flat V Bottom Wells 960 tubes
AB-1051 2DCYPHER™ Cluster Rack with Round Bottom Wells and Lockable Lid 10 racks
AB-1052 2DCYPHER™ Cluster Rack with Round Bottom Wells, MULTISIP™ Septum Plugs and Lockable Lid 10 racks
AB-1053 2DCYPHER™ Cluster Rack with Round Bottom Wells, Silicone Plugs and Lockable Lid 10 racks
AB-1054 2DCYPHER™ Individual Tubes with Round Bottom Wells 960 tubes
AB-0972 MULTISIP™ Septum Plugs 1,000 plugs
AB-0971 Individual Silicone Tube Plugs 1,000 plugs
AB-0981 Storage Plate Cap Strips 120 strips of 8 caps
AB-1066 2DCYPHER™ Reader 1 unit

Cat. No. Description Quantity

AB-0950 ALPS 300™ Automated Plate Sealer 1 unit

AB-3798 Easy Pierce Strong 610m roll

AB-3738 Easy Pierce 610m roll

AB-1000 Thermo-Fast® 96 Ultra Rigid Skirted PCR Plate 50 plates

ABgene®, 2DCYPHER™ and MULTISIP™ are trademarks of Advanced Biotechnologies Ltd. Data Matrix™ is a trademark of Robotic Vision Systems Inc. Tecan® is a registered trademark of Tecan AG. 

(*Instrument dependent)


