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An automated sample preparation system for the 
isolation of Vancomycin-resistant enterococci (VRE) 
from liquid growth medium containing Vancomycin on 
the NorDiag Bullet instrument.

Introduction
Infection with Vancomycin-Resistant Enterococci (VRE, fi gure 2) is 
the most common type of infection acquired by patients while 
hospitalized. Enterococci are generally much less capable of 
generating disease than for example Staph. aureus or E. Coli. 
Individuals at particular risk of contracting a VRE infection are 
those who are already ill and hospitalized, those with diabetes, 
elderly, ICU patients, kidney failure patients, or patients requiring 
catheters. An Enterococci infection can be fatal, and particularly 
infections with the Vancomycin-Resistant Enterococci. The CDC 
reported that already in 2004, one out of three infections in the 
ICU was caused by VRE. The number of infections has been 
climbing steadily and still is, from 1989 to 1993 the number of 
positive cases for VRE went from 0.3% to 7.9% (CDC). Enterococci 
can survive for months in the digestive tract and female genital 
tract. The crucial element for any health care institution once an 
Enterococci infection is detected, is to identify the strain involved, 
the faster this is accomplished the quicker one can start with the 
right treatment, and ensure that the spread of the organism can 
be contained in the correct manner. NorDiag’s fully automated 
sample preparation method on the NorDiag Bullet (fi gure 1) is fast, 
sensitive, and greatly reduces labour time. The NorDiag Bullet 
processes the samples from primary tubes to purifi ed nucleic 
acids dispensed into a 96 well PCR plate in 1 hour and 45 minutes.

The study
Data has been collected at two hospitals in Stockholm, Sweden 
(Karolinska University Hospital, Solna and Huddinge), where VRE 
screening is implemented. Two different sample preparation 
methods have been compared. 
1. The NorDiag Bullet BUGS’n BEADS™ kit on the Bullet instrument
2. The DNA mini kit, on a BioRobot M48

The samples were incubated in a broth containing Vancomycin, 
and DNA was extracted directly with both instrument platforms 
prior to analysis by PCR. The two hospitals screen approximately 
30.000 VRE samples each year. 
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Figure 1. The NorDiag Bullet runs DNA preparation for 96 
samples in  1 hour and 45 minutes. This includes the Bar Code 
reading of primary sample tubes and pipetting of DNA into 
a PCR plate.

Vancomycin-Resistant Enterococci (VRE),
automated DNA extraction with Bullet BUGS’n BEADS™ from NorDiag

Figure 2. Typical melting curve profi le for VRE analysis.Figure 2. Typical melting curve profi le for VRE analysis.
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Comparison of different VRE 
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Conclusion
The results presented confi rm that the automated Bullet  
BUGS’n BEADS™ sample preparation (fi gure 3), run on 
the NorDiag Bullet, is comparable with the DNA mini kit 
run on a BioRobot M48 (fi gures 4-5).

The Bullet BUGS’n BEADS™ sample preparation is cost 
saving, time saving, and enables a greater throughput 
of samples. 

The Bullet BUGS’n BEADS™ process can run 96 samples 
in 1 hour and 45 minutes, whereas the BioRobot M48 has 
a throughput of 48 samples in 2 hours and 45 minutes. 
This is more than a 200% increase in throughput for the 
laboratory. 

In addition, the Bullet instrument from NorDiag also 
transfers the samples directly from their primary tubes 
into the instrument, saving 96 manual pipettings before 
automation can commence. 

NorDiag’s sample preparation on the Bullet
• True walk-away automation from primary sample to 

PCR setup on 96 samples in less than 2 hours.
• Minimizes human error with barcode reading and 

aliquoting from primary sample tube.
• Increases sample throughput.
• Decreases hands-on time.
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Comparison of sensitivity for VRE using the the Bullet instrument with Bullet BUGS’n 
BEADS from NorDiag and the BioRobot 48 with the DNA mini kit 
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Mix sample with magnetic particles.

The bacteria are lysed at RT and the DNA bind to the 
same particle.

Magnetic sample preparation

The bacteria bind to the particles, remaining sample is 
removed by magnetic separation.

Bound DNA is washed and heated to remove ethanol.

DNA is ready for NAT.

Figure 3. Bullet BUGS′n BEADS™ procedure.

Figure 4. Comparison of sensitivity for the two methods.

Figure 5. Testing of different strains with the two methods.
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Ordering Information
2.09.04 Bullet BUGS’n BEADS™ 1.000 preps 

1.31.94 Bullet Viral NA 1.000 preps

1.41.124 Bullet Blood 50 1.000 preps

8.11.04 Robot NorDiag Bullet,  
8 tip confi g. including peripherals   

1 piece

8.12.02 Re-usable Troughs 30 mL 1 x 5 pieces

8.12.03 Re-usable Troughs 100 mL 1 x 5 pieces

8.12.04 Deep Well Plate (96 format) 1 piece

8.12.05 Adapter for TaqMan 48 set up
(supporting product)

1 piece

8.12.06 Disposable refi ll tips for NorDiag Bullet 
1 mL with fi lter

8 x 96 pieces


