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Outline: The aim of this thesis was to compare various commercially available DNA 

extraction kits and choose the universally optimal method for routine isolation of free 

circulating DNA from blood plasma samples according to their optical characteristics, the 

qPCR results and yield of short fragments. 

Methods: Four commercially available methods of extraction have been chosen to compare: 

QIAmp DNA Blood Mini Kit, QIAmp DSP Virus Spin Kit (both Qiagen), NucleoSpin 

Plasma XS (Macherey-Nagel) and Agencourt Genefind v2 (Beckman Coulter). DNA was 

isolated from aliquots of a pooled blood plasma of healthy individuals. Plasmatic DNA was 

quantified after extraction by spectrophotometry, fluorimetry and quantitative polymerase 

chain reaction. Fragmentation analysis on selected samples by capillary electrophoresis was 

also realized. 

Results: The best yield and purity provided the method from Qiagen QIAmp DSP Virus Spin 

Kit. Average value of the concentration determined qPCR was 49.95 ± 23.57 ng/mL and it 

gave the highest values of the fluorescence of fragmentation analysis in all fragments except 

the shortest. Second best results provided the method NucleoSpin Plasma XS (qPCR 39.82 ± 

16.48 ng/mL), which during fragmentation analysis in the shortest fragment was the best. 

Yield of the other fragments were only slightly lower than the QIAmp DSP Virus Spin Kit 

method. 

Conclusion: The QIAmp DSP Virus Spin Kit method shows the best results, but it does not 

seem to be acceptable for routine isolation of free circulating DNA from blood plasma. The 

main disadvantage of this method is cost and small volume of processed samples. The second 

best and cheaper method NucleoSpin Kit Plasma XS provided very good results and it can 

process larger volumes of plasma, therefore it was evaluated for this purpose as most suitable 

method. 


