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Abstract
With the growing complexity of today’s routine molecular
biology applications, the demand for high quality, consistent and reproducible nucleic acid purification increases,
which can only be met by automation approaches. This
study shows that the Eppendorf MagSep Viral DNA/RNA
Kit allows magnetic bead-based purification of nucleic
acids from 200 µL of cell-free body fluids with a high recovery rate. The system’s performance was assessed by
the purification and detection of DNA (T7) and RNA (MS2)
phages spiked into plasma samples plus a comparison with
manual 3rd party kits. In addition Cytomegalovirus (CMV)

DNA was purified from laboratory standards and from
potentially positive plasma samples. In this case also a
comparison with an automated competitor solution was
performed in an external lab. The calculated recovery rate
for spiked-in phages was 2-5 fold higher than with manual
kits, the detection sensitivity for CMV was 175 copies/mL
with the CMV R-gene Detection and Quantification Kit
(Argene SA, Verniolle, France). Besides the same sensitivity, the correlation of results obtained with the Eppendorf
MagSep Viral DNA/RNA Kit and the competitor method was
also high with a coefficient of determination (R²) of 93.7 %.

Introduction
The Eppendorf MagSep Viral DNA/RNA Kit is an easy to
use and efficient kit for magnetic bead-based automated
purification of nucleic acids from cell free body fluids, such
as plasma, serum and urine. This kit is intended to be used
on the Eppendorf epMotion M5073 automated pipetting
system, which is specifically equipped with a combined
Thermomixer (TMX) and magnetic finger module to allow

magnetic bead separation along with temperature controlled
mixing in the same position. This outstanding 3D-MagSep
Technology allows the entire process to be performed without
any labware transport steps. The unique combination of reagents with the proven liquid handling expertise of Eppendorf
has the advantage of being a complete off-the-shelf solution,
which does not require any additional optimization steps.
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Due to the simplicity of the system only minimal training is
required and with the integrated software assistants purification runs can be set up with as little manual preparation
as possible. The process is performed in 2 mL Eppendorf
DNA LoBind tubes, allowing a maximum flexibility with 1-24
samples per run, the reagents are provided ready to use in a
tray which can be placed into a ReagentRack on the worktable of the epMotion M5073, without the need of calculating and decanting required buffer volumes. After the run,
the bottles can be reclosed and remain in the tray for storage.
Materials and Methods
Materials
Eppendorf epMotion M5073 delivered with
• Dispensing Tool TS 1000
• Dispensing Tool TS 50
• Liquid waste tub
• Waste tub
• ReagentRack
• PrepRack
• Rack 24 for 2 mL tubes
Eppendorf consumables
• epT.I.P.S. Motion SafeRacks (1000 and 50 µL)
• Eppendorf MagSep Viral DNA/RNA Kit
• 2 mL DNA LoBind Tubes (provided with kit)
Other supplier’s materials
• Qnostics QCMD 2012 Human Cytomegalovirus DNA
EQA Programme
• Argene CMV R-gene – Detection and Quantification
Complete Kit
Methods
For all experiments, 200 µL plasma were processed as starting material, the elution volume was set to 50 µL. Competitor kits/methods were performed following the manufacturer’s instructions. The entire purification process on the
epMotion M5073 was performed automatically, using the
Prep-Assistant (Figure 1). The samples were transferred into
Eppendorf 2 mL DNA LoBind tubes (supplied with the kit)
and placed in an Eppendorf PrepRack on the worktable of
the epMotion M5073. For DNA viruses, 10 µL of a Proteinase K solution were added automatically to the sample prior
to the addition of the Lysis Buffer. Following the elution
step, 45 µL purified nucleic acids solution were automatically transferred into fresh Eppendorf 2 mL DNA LoBind
tubes without any detectable carry-over of magnetic beads.
The purification efficiency was determined by real-time PCR
(qPCR) or real-time reverse-transcription PCR (qRT-PCR).

To assess the occurrence of cross contamination due to
the re-use of tips, plasma samples spiked with MS2 phages
were purified in a checkerboard pattern with PBS buffer and
the resulting eluates were subjected to RT-PCR analysis.
Additionally, the purification performance of the Eppendorf
MagSep Viral DNA/RNA Kit with real samples, positive for
CMV, was compared to a widely used automated competitor
solution. As sample material the QCMD 2012 Human CMV
DNA panel (Qnostics) plus 5 plasma samples were processed on both systems. As detection method the R-gene
qPCR Detection and Quantification Kit (Argene) was used,
according to the manufacturer’s instructions. Into plasma,
an internal extraction control (IC2) was spiked prior to purification. Subsequent to the purification, 10 µL of undiluted
eluate were directly used per 25 µL qPCR reaction. The
entire process was repeated once for both methods and the
average recovery was determined.

Figure 1: Screenshot from the epMotion Prep-Assistant showing the setup of the
epMotion M5073 worktable for the use with the Eppendorf MagSep Viral DNA/
RNA Kit.

Results and Discussion
Tip usage
A purification process with 24 plasma samples with re-use
tips function for the wash steps (default setting) requires 54
tips of 1000 µL, whereas a single use would result in a total
consumption of 102 tips.
Purification performance and comparison
T7 phages were spiked into plasma and subsequently the
DNA was purified either with the Eppendorf MagSep Viral
DNA/RNA Kit or with widely used manual third party kits.
The T7 DNA purified with the Eppendorf Kit resulted in an
average Cp value of 19.3, DNA obtained with manual
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methods resulted in Cp values of 20.2 – 21.6, thus showing
a calculated detection efficiency of only 20-55 % in relation
to the Eppendorf kit (Figure 2).

Figure 2: T7 phage DNA recovery with different kits
T7 DNA phage was spiked into plasma and the DNA was purified using different
manual kits and the Eppendorf MagSep Viral DNA/RNA Kit on the epMotion
M5073. The recovery efficiency of the individual methods was assessed by
qPCR, each bar represents the average Cp value and SD for 6 replicates.

Figure 3: Consistency of the nucleic acid purification (DNA and RNA)
In two separate experiments, T7 (top) or MS2 (bottom) phages were spiked into
plasma and their respective nucleic acids were purified from 24 replicates each.
Recovery was determined by qPCR and qRT-PCR, respectively. Each symbol
represents the Cp value obtained with the purified nucleic acids of one sample;
grey horizontal bars denote the average yield +/- 1 SD.

Consistency
To evaluate the consistency of the Eppendorf MagSep Viral
DNA/RNA Kit, T7 phage DNA or MS2 phage RNA was
purified from 24 replicate samples each spiked with phages
prior to the purification. Subsequently the presence of the
respective phage nucleic acid was determined by qPCR or
qRT-PCR, respectively. Purified T7 phage DNA had an average Cp value of 19.3 with a coefficient of variation of
2.0 %, the MS2 RNA resulted in an average Cp value of 12.5
with 4.2 % CV, indicating the highly consistent purification
performance of the automated method (Figure 3).
Cross contamination analysis
Plasma samples spiked with MS2 phages were purified in a
checkerboard pattern with PBS buffer and subjected to RTPCR. Only the eluates originating from MS2 spiked plasma
amplified a 418 bp fragment, as shown in Figure 4. The reuse tips feature was used for the wash steps.
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Figure 4: Cross contamination analysis
Plasma samples spiked with MS2 phages and PBS buffer were purified in a
checkerboard pattern and resulting eluates were analyzed by RT-PCR. Only eluates from spiked plasma amplified a 418 bp fragment of MS2. DNA size standard
(M): 1 kb ladder (Fermentas), + denotes MS2 plasma sample, - denotes PBS
buffer.
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Purification of CMV DNA from positive samples
From a standard QCMD panel of CMV positive samples
plus 5 plasma samples of human origin, nucleic acids were
extracted in an external lab (Laboratoire de Microbiologie,
CHD-CHU Mont-Godinne, Université catholique de Louvain,
5530 Yvoir, Belgium) using either the Eppendorf MagSep
Viral DNA/RNA Kit with the epMotion M5073 or a competitor’s automated solution (reagents + instrument). All
samples processed with the Eppendorf system delivered
valid results as determined by the internal extraction/inhibition control that was used as part of the CMV detection kit,
indicating that no inhibiting components were present in the
eluates (data not shown). Table 1 shows the CMV concentration in the original samples as determined by previous
experiments compared to the results obtained by the two
automated approaches. Both approaches were capable of
detecting viral loads down to 175 copies/mL (2.242 log10
copies/mL), the QCMD4 sample which has a viral load of
119 copies/mL (2.075 log10 copies/mL) was in both cases
only detected in one of two experiments per system (data
not shown). This is in accordance with the QCMD stating
this sample as “infrequently being detected”. No negative sample was detected as false positive. The correlation
between the results obtained by both methods shows a high
efficient of determination of 93.7 % (Figure 5).

Conclusion
The Eppendorf MagSep Viral DNA/RNA Kit in conjunction
with the epMotion M5073 is the ideal off-the-shelf automation solution for low to medium throughput purification of
nucleic acids from 200 µL cell-free body fluids. The procedure easily provides a maximum level of flexibility and
automation with minimal hands-on time and reliably delivers
the highest possible recovery of nucleic acids, which are
directly compatible with sensitive downstream detection
methods. No inhibiting agents were detectable, no cross
contamination occurred during the purification process.
A re-use function of tips enabled by the introduction of
Eppendorf SafeRacks reduces the number of 1000 µL tips
required for a 24 samples run from 102 to 54, decreasing
the cost per sample and the amount of solid waste.

Table 1: Quantitative CMV analysis
Results obtained by the Eppendorf procedure in comparison with those obtained by a competitor’s automation solution with samples from the QCMD 2012
human CMV panel and additional samples originating from potentially infected
individuals.
CMV viral load in log10 copies/mL
Sample ID

specified
conc.

automated solution
a (n=2)

epMotion M5073
(n=2)

mean

sd

mean

sd

4.30

4.70

0.06

5.03

0.01

QCMD2

3.74

3.97

0.11

4.00

0.14

QCMD9

3.67

4.03

0.05

4.23

0.41

EP004

3.67

3.23

0.10

3.32

0.03

QCMD7

3.33

3.52

0.13

3.90

0.16

3.50

QCMD6

3.30

3.59

0.04

3.73

0.31

3.00

EP002

3.07

3.16

0.16

3.12

0.36

EP001

2.74

2.66

0.31

2.92

0.30

QCMD10

2.73

3.30

0.09

3.35

0.02

QCMD3

2.24

2.44

0.16

2.92

0.39

QCMD4

2.08

n.d.

n.d.

n.d.

n.d.

QCMD8

0.00

n.d.

n.d.

n.d.

n.d.

EP007

0.00

n.d.

n.d.

n.d.

n.d.

EP008

0.00

n.d.

n.d.

n.d.

n.d.

H2O

0.00

n.d.

n.d.

n.d.

n.d.

5.50

QCMD1

5.00
4.50
4.00

2.50
2.00

2.00

2.50

3.00

3.50

4.00

4.50

5.00

5.50

Figure 5: Correlation plot
Correlation between the results (copies/mL) obtained with the Eppendorf MagSep Viral DNA/RNA Kit on the epMotion M5073 and the automated solution of
another supplier. Quantification was done with the Argene CMV R-gene Detection and Quantification kit.
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Ordering information
Description
epMotion® M5073
for automated nucleic acid preparation of 1–24 samples with Eppendorf MagSep Kits, 100–240 V/50–60 Hz,
with Control-Panel, Software epBlue and Prep-Assistants, TS 50, TS 1000, PrepRack, ReagentRack, Rack 24
Eppendorf Safe-Lock Tubes
MagSep Viral DNA/RNA Kit
epT.I.P.S.® Motion Filter SafeRacks 1000 µL
epT.I.P.S.® Motion Filter SafeRacks 50 µL
2 mL DNA LoBind Tubes

Your local distributor: www.eppendorf.com/contact
Eppendorf AG · 22331 Hamburg · Germany
E-mail: eppendorf@eppendorf.com

www.eppendorf.com
Fermentas ® is a registered trademark of AB Fermantas Corporation. Argene ® is a registered trademark of Argene SA Parc Technologique Delta Sud.
Eppendorf ®, the Eppendorf logo, epMotion ®, epT.I.P.S.® Eppendorf Tubes ® and Eppendorf LoBind ® are registered trademarks of Eppendorf AG, Hamburg, Germany.
Order Nr. AA2 69WW 020/GB1/0T/1112/CREA • All rights reserved, including graphics and images. Copyright © 2012 by Eppendorf AG.
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