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Optimization of the DNA analysis workflow 

by applying an automated CTAB buffer-

based DNA extraction prior to qPCR 

Introduction 

■ Cultivation of genetically modified (gm) plants has increased to 

170 million hectares worldwide since commercialization in 

1996. 

■ This results in an increased work load for seed surveillance 

authorities.  

■ Prior to DNA analysis, seed is ground and extracted using a 

manual and time consuming DNA extraction protocol 

■ Afterwards, extracted DNA is analyzed for the presence of gm 

specific DNA fragments by using real-time PCR 

■ In order to optimize the DNA analysis workflow, we developed 

an automated DNA extraction procedure for food/feed/seed 

and honey. 

Material and Methods 

■ The original AS1290 Maxwell Blood Kit was used but did not 

result in high quality DNA and a sufficient yield 

■ Several parameters and chemistry components were altered: 

- binding buffer 

- initial sample amount 

- incubation time 

- incubation temperature 

- lysis and extraction buffer 

- enzymes 

■ Corn, soybean and rapseed samples containing 0.033 % 

GMO were used to compare the automated DNA extraction 

protocol with a manual CTAB buffer-based DNA extraction 

method 

■ Isolated DNA underwent qPCR analysis by detecting species-

specific reference genes and event-specific fragments 

■ The optimized automated DNA extraction protocol was then 

further adopted for a DNA extraction from pollen in honey 

 

 

Results 

■ The developmental process led to an optimized extraction 

protocol: 

Guertler et al. (2013) Development of a CTAB 

buffer-based automated gDNA extraction method 

for the surveillance of GMO in seed. Eur Food 

Res Technol; DOI 10.1007/s00217-013-1916-y 

■ Automated DNA extraction 

resulted in high quality DNA  

and a higher yield 

(see figure 1) 

■ Real-time PCR analysis 

revealed lower or at least 

comparable Cq values after 

automated DNA extraction 

(see figure 2) 

■ No PCR inhibition was 

observed, which was checked 

by analysis of 1/4 and 1/16 

dilutions 

 

 

 

 

 

 

 

 

 

 

 

■ The optimized automated DNA extraction protocol for honey is 

submitted for publication 

Discussion 

■ As a result of the optimization process, a new DNA extraction kit 

was developed. 

■ This newly developed extraction kit can be used for an efficient 

DNA isolation from feed, food and seed samples and is currently 

adopted for other matrices like honey. 

■ Extracted DNA can be used for any downstream application. 

Figure 1 – Fluorimetric DNA quantification using 

PicoGreen 

Figure 2 – Results of the qPCR analyses after DNA extraction using the Maxwell DNA extraction robot or a 

manual CTAB buffer-based/Wizard-based DNA extraction protocol. Cq = cycle of quantification; left panel = 

Reference genes; right panel = event specific detection of maize event MON810, event Roundup Ready 

Soybean (GTS 40-3-2) and rapeseed event Falcon GS40/90.  


