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Introduction: 

Circulating cell-free DNA (ccfDNA) in blood has become widely accepted for biomarker analysis in 

academic and clinical research and beyond. Considering the usual low sample input and required high 

sensitivity for target detection, optimal outcomes require validation and control of the entire workflow. 

The PAXgene Blood ccfDNA System (RUO) integrates preanalytical steps from sample collection to ccfDNA 

extraction for subsequent analysis by quantitative PCR (qPCR), digital PCR (ddPCR) and next-generation 

sequencing (NGS). 

Here we present the influence of centrifugation conditions for plasma processing on ccfDNA yield and 

compatibility with primary tube handling on the QIAsymphony® SP instrument using the QIAsymphony 

PAXgene® Blood ccfDNA Kit* and protocol. 

 

Methods: 

Blood from healthy consented donors was processed into plasma directly after phlebotomy or stored for 

7 days at room temperature (15–25°C) to simulate a typical processing delay in a routine setting. 

Different plasma processing protocols were tested including double versus single centrifugation, 

centrifugation for 15 minutes at 1,600 × g, 1,900 × g and 3,000 × g, and with full, medium and no braking. 

Yield and stability of ccfDNA in PAXgene Blood ccfDNA Tubes were measured by qPCR and ddPCR with 

assays for 18s rDNA and DYS14 Y-chromosomal fragments in plasma. Compatibility with NGS was 

evaluated by sequencing on the QIAGEN GeneReader® instrument* using the GeneRead™ QIAact 

Actionable Insights Tumor (AIT) Panel* and data management with the QIAGEN Clinical Insight (QCI™) 

Analyze* tool. 

 

Results: 

The PAXgene Blood ccfDNA System (RUO) is compatible with the GeneReader NGS workflow. Sixty out of 

60 samples passed acceptance criteria for target enrichment, library preparation and sequencing, 

including coverage of bases >500× (99.8%) and coverage of bases >200× (99.99%). 

Analyses by qPCR and ddPCR showed no significant differences in stability of ccfDNA level between double 

and single centrifugation protocols with full, medium and no braking. However, full brake led to a sloped 

buffy coat, which may impact retrieval of clean, uncontaminated plasma. In addition, no significant 

differences were found for primary tube handling when plasma was generated by a single centrifugation 

step for 15 minutes at 1,600 versus 3,000 × g. 

 

Conclusions: 

The PAXgene Blood ccfDNA System workflow for ccfDNA stabilization in blood and extraction from plasma 

is robust with regard to centrifugation conditions for plasma separation and suitable for sensitive ccfDNA 

applications such as qPCR, ddPCR and NGS. 

 

*For Research Use Only. Not for use in diagnostic procedures. 


