
New detection platform
for GMO screening

See What You Eat !
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Eppendorf product overview

Instruments Consumables BioChips/Arrays

Centrifuges

Pipettes

Micro test
tubes

Pipette tips

PCR tubes

Thermomixers Dispenser
Combitips

Cell fusion CuvettesCell manipulation Capillar ies

Micro platesWorkstations

ArraysHybridization
system

ScannerMastercycler
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DualChip® GMO

� Detection of all EU approved events

� One analysis with 24 results

� effective screening method

� System solution

DualChip ® GMO 

Transformation event Maize Soybean Rapeseed Cotton

1 MON 15985 ����

2 MON 531 ����

3 MS8, RF3, MS8 X RF3 ����

4 Bt176 maize ����

5 GA 21 ����

6 MON 863 ����

7 MON 1445 ����

8 MON 531 X MON 1445 ����

9 MON15985 X MON1445 ����

10 RRS // GTS 40/3/2 // MON 40-3-2 ����

11 GT 73 ����

12 MON603 // NK603 ����

13 MON863 X MON603 ����

14 MS1, RF1, MS1 X RF1 ����

15 MS1, RF2, MS1 X RF2 ����

16 GA21 X MON 810 ����

17 MON 810 ����

18 MON863 X MON810 ����

19 NK 603 X MON 810 ����

20 T45 ����

21 Bt11 ����

22 T25 ����

23 TC 1507 // DAS1507 ����

24 Topas 19/2 // HCN92 ����
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New Detection of GMOs

One System – One Solution

DualChip ®GMODualChip ®GMO

Silverquant ®DetectionSilverquant ®Detection

ScannerScanner
LaptopLaptopThermomixerThermomixer

AdapterAdapter
SoftwareSoftware

DualChip – Silverquant-Scanner
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Eppendorf DualChip® Microarray Systems

� Easy Handling:

� Safe experimental workflow due to the reliable EP f rames 

� Barcode label on each chip for identification

� High Reproducibility and Sensitivity: 

� Chamber ensures consistent hybridization volume

� Unique probe design for higher signal-to-noise rati os

� Minimized false positive/ negatives:
� DualChip: probes tested in hybridizations to

ensure real data

� Integrated control system

� Do-it-yourself software platform:

� No extensive need of bioinformatics

� Software generates final result
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Dualchip®GMO Principle

Genetic elements detected with the current DualChip GMO design:

screening elements
� CaMV 35S Promoter (P35S)
� Nopaline Synthase Terminator (Tnos)
� Phosphinothricin N-acetyltransferase (Pat)
� Cry1Ab delta-endotoxin (Cry1Ab)
� 5-enolpyruvylshikimate-3-phosphate synthase (EPSPS)
� The junction between the Nopaline synthase promoter and the neomycin p
� hosphotransferase II gene ( Pnos-nptII)

Specific reference elements
� Invertase (maize)
� Cruciferin (rapsseed)
� Lectin (soybean)
� rBCL (plant universal)

Control element
� Cauliflower Mosaic Virus (CaMV)
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DualChip®GMO Procedure

10 min

DNA extraction
from GMO sample

Amplif ication through
multiplex PCR w ith
biotinylated primers

Hybridization of the
PCR products on 1 
GMO Screening Chip

Detection of positive
hybridization w ith
Sliverquant detection

Slide w ith
2 Arrays

Genomic DNA
3 h

1h

1h 30 m

Data analysis and 
results
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DualChip® GMO Design

Each spot is present in triplicate 
providing reliable results 

� sensitivity: 0.1%
� accuracy rate:  95%
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Silverquant® - Principle of Staining

T
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O
B
E

I. Alexandre et al.
Analytical Biochemistry 2001; 295, 1-8

Silver staining reaction

Binding to hybridized biotinylated DNA 
with Anti-Biotin Gold-conjugate
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Silverquant® - Staining
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Silverquant® - Detection

� High sensitivity

� Very low background

� Robust and reproducible

protocol

� Standardized workflow

� compatible with a wide range 

of substrates (e.g. glass, plastics)

� Open for other applications
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Silverquant® Software and Data Analysis

Array-Images

Array-Quantification

Data-Mining
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Sample: soy contamination in Bt 176 

DualChip®GMO – An Example

P 35 S

PCR Control

Plant

Maize

Cry1Ab-1

Soybean
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DualChip®GMO Advantages

� 14 real results per array 

� Clear indication of the GM event

� Integrated Control reaction

� Easy handling of unknown compositions

� No time-consuming individual GMO screening necessary

� More transparency despite of GMO complexity

� Upgradable technology
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Technology Validation
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Technology Validation



17

Technology Validation
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DualChip®GMO Validation – General Specifications 

� Validated as  qualitative screening technology

� Elements validated individually

� Set of 12 laboratories 

min. of 8 laboratories required for data analysis

� method validation - sample DNA extraction not included

� 95% accuracy rate fixed as acceptance criteria (like qPCR)

� test samples provided as blind samples 
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� 168 days of lab work
(14 days per laboratory)

� 3360 PCR reactions 
(280 PCR reactions per laboratory)

� 840 micorarrays to be used
(70 micorarrays per laboratory)

DualChip®GMO Validation – Experimental Workload
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DualChip®GMO Validation - Preliminary Results

� Results analyzed from 8 laboratories

� Good inter-lab reproducibility

� LOD of 0.1% GMO with an accuracy rate of 95% 
confirmed

� accuracy rate of 95% for 0.045% GMO >80% (>95% 
for P35S and Tnos)

� Non plant DNA samples: no detection of false
positives
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The DualChip ® GMO

DualChip®GMO

See what you eat!See what you eat!


