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Introduction 

With the advent of new and more sensitive technologies for molecular 
analysis of free-circulating nucleic acids, such as tumor-specific 
extracellular DNA fragments (cf/ctDNA) and mRNAs in the blood, 
molecular testing laboratories face numerous challenges with 
processing higher sample volumes and the need for rapid turnaround 
times.  
 
Efficient nucleic acid extraction is a key element in the molecular 
workflow, but automated solutions that allow for flexibility and 
adaptability still present a challenge. Current manual or semi-
automated methods, such as the QIAamp Circulating Nucleic Acid Kit, 
enable efficient purification from multiple sample types, volumes up to 
5mL, and flexible elution volumes. These methods however, are 
laborious and time consuming (>2 hours for 24 samples).   
 
bioMerieux’s new NucliSens eMAG instrument provides standardized 
workflow for all samples with full automation from primary sample input 
to elution output directly into PCR tubes. In this study, we examined 
the ability of the eMAG system to extract free circulating nucleic acid 
from human plasma samples as measured by quality and quantity of 
the nucleic acid recovered. 

Methods 

•  Normal human plasma (0.2 mL) was spiked with 300 ng, 500 ng 
or 1000 ng of 100 bp DNA ladder (New England BioLabs).   

 
•  The samples were processed with the QIAamp Circulating 

Nucleic Acid Kit (Qiagen), and eluted into 20 µL. The NucliSens 
easyMAG and the NucliSens eMAG systems (bioMerieux) were 
used to process samples using the instruments’ generic protocols 
and eluted in 25 µL. 

•  To assess recovery in higher volume samples, 1,000 ng of DNA 
ladder in 1 mL, 2 mL, and 4 mL aliquots were processed using 
the easyMAG and eMAG systems and eluted in 25 µL.  

 
•  To confirm nucleic acid degradation in higher volume samples,    

1 mL and 2 mL volumes of normal human plasma and NucliSens 
Lysis buffer (bioMerieux) were spiked with 1000 ng of DNA ladder 
for comparison. 

 
•  To evaluate quality and quantity, 1 µL of each sample was 

analyzed on an Agilent 2100 BioAnalyzer G2938C using software 
version B.02.08 and a DNA 7500 chip kit. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Conclusions 
•  The results demonstrate that the eMAG system efficiently 

recovers free circulating nucleic acid.  
 
•  The quality and quantity of the DNA is equivalent to that obtained 

with the QIAamp Circulating Nucleic Acid Kit.  
 
•  The eMAG system automates the laborious extraction process 

and reduces processing time (sample to eluate) to less than 1 
hour. 

 
•  Further studies are warranted to identify alternate collection 

devices to appropriately stabilize free circulating nucleic acid 
during collection and transport.   

•  The integrity of the extracted DNA for downstream molecular 
assays such as real-time PCR, digital PCR and next-generation 
sequencing must be assessed. 

Results 

As illustrated in Figure 1, for all concentrations of DNA spiked into 0.2 
mL plasma, the recovery and electrophoretic pattern from 100 bp to 
1,500 bp was similar regardless of extraction system. The QIAamp, 
easyMAG, and eMAG systems showed comparable recovery of 100 
bp and 200 bp fragments, common to cfDNA target size. 
Approximately 70% recovery of spiked DNA was realized with 500 ng 
input in 0.2 mL plasma (Table 1) and approximately 64% recovery of 
spiked DNA was realized with 1000 ng input in 0.2 mL plasma (Table 
2).  
 
Recovery of DNA in higher volumes of plasma indicated potential 
sample degradation and supported investigation of matrix stability.       
1 mL sample volume recovery was comparable to that found with the 
0.2 mL volume. DNA recovered from the 2 mL (Figure 2) and 4 mL 
(data not shown) sample volumes was not quantifiable.  
 
Recovery and electrophoretic pattern of 1,000 ng spiked into 1 mL 
lysis buffer and 1 mL plasma volumes were comparable to recovery 
from 0.2 mL plasma samples (Figure 2, lanes 2,3,7, and 8). Recovery 
and electrophoretic pattern of 1,000 ng spiked into 2 mL lysis buffer 
volumes were comparable to recovery from 0.2 mL plasma samples, 
while 2 mL spiked plasma volumes indicated DNA degradation (Figure 
2, lanes 4,5,9, and 10).  
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Table 1. Analysis of cfDNA Recovery Using QIAamp, easyMAG, and eMAG Systems, 500 ng   
    DNA Input   

Results (cont’d) 

Figure 2. cfDNA Recovery in High Volume Samples  
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Figure 1. cfDNA Recovery for QIAamp, easyMAG, and eMAG Extraction Systems     
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Table 2. Analysis of cfDNA Recovery Using QIAamp, easyMAG, and eMAG Systems,  
    1000 ng DNA input 

QiaAMP easyMAG eMAG 
Total (ng) 400 386 313 
% Recovery 80 77 63 

QiaAMP easyMAG eMAG 
Total (ng) 523 635 638 
% Recovery 52 64 64 


