
Spartan Bioscience Inc.

RESTRICTED – UNAUTHORIZED COPYING, POSTING OR DISTRIBUTION OF THIS DOCUMENT IS FORBIDDEN.  
THE DOCUMENT MUST NOT BE PUBLISHED BEFORE PEER-REVIEWED JOURNAL SUBMISSION

New real-time PCR assay for detecting VRE

Nicole Arbour, Chris Harder, Baldwin Toye, Karam Ramotar

CACMID, February 28th-March 1st, 2008



Spartan Bioscience Inc.

2
RESTRICTED – UNAUTHORIZED COPYING, POSTING OR DISTRIBUTION OF THIS DOCUMENT IS FORBIDDEN.  

THE DOCUMENT MUST NOT BE PUBLISHED BEFORE PEER-REVIEWED JOURNAL SUBMISSION

Vancomycin Resistant Enterococci (VRE)

Plasmid-mediated glycopeptide resistance 
was first detected in 1986

VRE is currently the 3rd leading cause of 
nosocomial bloodstream infections in the 
USA

http://www.buddycom.com/bacteria/gpc/gpcentero.html
E. faecium
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Vancomycin Resistance Genes

VanA & VanB are the most clinically relevant 
VRE resistance genes.

VanA shows high levels of resistance to 
vancomycin (MIC > 32 mg/L) & teicoplanin (MIC > 
16 mg/L)
VanB has variable resistance to vancomycin (MIC 
8-512mg/L), but is generally susceptible to 
teicoplanin (MIC < 2 mg/L)

VanC is a naturally occurring low level 
intrinsic vancomycin resistance
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PCR for Rapid Microbial ID

Culture techniques require a 48-72 hour 
turnaround time

Variability in VanB (MIC 8-512mg/L) makes it 
challenging to identify. 

Real-time PCR methods have higher 
sensitivity and reduced processing time
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The Spartan DX

Single channel instrument

4 reaction wells

Two-temperature PCR

Detection: DNA binding dye 
(SYBR Green) or probe (FAM)

Easy to operate

Low cost
MSRP $9,995 17cm

36cm

12
cm
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BHQplusTM Probes

Comparable to LNA® or MGB® chemistries

Increased probe Tm 

Shorter probe

Reduced background fluorescence

Higher fluorescence
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Purpose 

To design rapid, efficient and cost effective 

real-time PCR assays for the detection and 

genotyping of VRE, for use on the Spartan 

DX platform
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Primer/Probe Design
Van A

One set of primers & one probe
Recognizes VanA

Van B
One set of primers & one probe
Recognizes VanB, VanB2/3

Van C
One set of primers & two probes
Recognizes VanC1, VanC2, VanC3

VRE Primer/Probe Sets
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VRE PCR Setup: DNA Prep and Cycling

Colonies

Purification Step 

Boiling Lysis (10 min)         Lysostaphin/PK (45 min)

Cycling Time: VanABC (74 min)

Total Time VanABC: 84 min

Cycling Time (74 min)

Total Time: 119 min

Cycling Time: VanAB (30 min)

Total Time VanAB: 40 min
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Program Validation

Van AB

-----

34

24

LightCycler

------11VRE
Van C

3434VRE
Van B

2424VRE
Van A

Van ABVan ABC

Spartan DX

Genotype*
(N=70)

*Isolates determined as VRE through standard lab culture methods
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Cross-reactivity 

†Isolates genotyped using standard culture methods

10 (Negative)10 (Negative)10Non-
enterococci

20 (Negative)20 (Negative)20VSE

Program 2Program 1

Spartan DX

NIsolates†

Non-enterococci tested include:
MRSA, E. coli, MSSA, GCS, GGS
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Reproducibility

152020N

Van B2/3Van B1Van AGenotype†

Std Dev

Average CT

Sample Isolate 3Isolate 2Isolate 1

32.7529.1927.52

1.291.360.51

†As determined by the Roche LightCycler VanA/VanB Detection assay
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Simulated Stool Samples-Procedure

VRE isolates suspended in saline 
(0.5 McFarland = 108 CFU/ml)

Serial dilutions
(107, 106, 105, 104, 103, 102, 101)

“Spike” with negative “stool swab”

Extract DNA by boiling lysis (10 min)

Run real-time PCR

VRE isolates suspended in ATE
(0.5 McFarland = 108 CFU/ml)

Serial dilutions
(107, 106, 105, 104, 103, 102, 101)

“Spike” with negative “stool swab”

Extract DNA: 10min @ 37°C & boil 10 min 
(20min)

Run real-time PCR

Isolation Method: Boiling Lysis Isolation Method: ATE Lysis
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Simulated Stool: Boiling Lysis
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Simulated Stool: ATE Lysis
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Simulated Stool: ATE Lysis 1/10 Dilution
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Conclusion

Both programs efficiently identify Van A, B, C 
from colony isolates

Sensitivity limit ~108 CFU/mL for boiling lysis
with simulated stool samples 

Sensitivity limit ~106 CFU/mL diluted ATE 
lysis with simulated stool samples 

Successful detection of VRE using BHQplus
chemistry from spiked broth
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