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Variation

I. Biological variation, co-morbidities, physical activity, fasting, timing in relation to medical/surgical treatment

II. Collection tube (type/volume), syringe, stasis, first/second tube, agitation

III. Time to centrifugation, centrifugation, temperature, pipetting, storage conditions, freeze/thaw

IV. Extraction of DNA, (pre-amplification, denaturation, bisulphite conversion,…)
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Surgical treatment



Medical treatment

npj Precision Oncology 4:30 (2020)



Variation

I. Biological variation, co-morbidities, physical activity, fasting, timing in relation to medical/surgical treatment

II. Collection tube (type/volume), syringe, stasis, first/second tube, agitation

III. Time to centrifugation, centrifugation, temperature, pipetting, storage conditions, freeze/thaw

IV. Extraction of DNA, (pre-amplification, denaturation, bisulphite conversion,…)

Patient Sampling and 
transportation

Plasma 
isolation and 

storage

Preparation of 
DNA Analysis Post-analysis

Pre-analytical variation

Total variation

I II III IV



EDTA vs. Streck tubes



Liu MC et al., Ann Onc 2020

Volume of blood

• Organ

• Stage

• Metastatic site



Organ and stage

Liu MC et al., Ann Onc 2020



Reinert T et al, Intl Journal of Cancer, Volume: 150, Issue: 9, Pages: 1537-1548, 
First published: 07 January 2022, DOI: (10.1002/ijc.33924) 

Metastatic site - CRC
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• Tube type (EDTA, Streck, Paxgene)

• Processing (centrifugation (single/double), timing, pipetting)

• Storage of plasma / purified cfDNA (tubes, duration, freeze/thaw cycles)

Blood sampling



ISO20186-3





Time to centrifugation



Recommendations

• 1. centrifugation @ 1,600-2,500 g, 10 minutes

• Transfer supernatant to clean tube. Leave 0.5 cm above the buffycoat

• 2. centrifugation @ >10,000 g, 10 minutes

• Transfer supernatant to clean tube. Leave 0.5 cm above the pellet

• Proces within 2-4 hours if using EDTA tubes

• Long-term storage @ -80oC

• Freeze-thaw 1-2 times
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• Manual or automated

• Spin-column or magnetic beads

• cfDNA extraction kit

DNA extraction



Manual vs. automated extraction



Manual vs. automated extraction

Lampignano R et al. Clin Chem 66:1 (2020)



Magnetic beads or spin column



• Yield

• Reproducibility

• Fragment lengths

• % tumorspecific DNA

• Double-/singlestranded DNA

• Presence of inhibitors / proteinase K

• Time of procedure, price / ml plasma, automation…

Comparison of kits



• Yield (total DNA, exogenous purification control)

• Contamination with DNA from blood cells

• Fragment length (short vs. long fragments)

• Single- vs. doublestranded DNA

Quality control of samples



Exogenous extraction control
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CPP1 alleles in 120 plasma samples

CPP1: exogenous DNA fragment (191 bp) added 
to plasma samples prior to DNA extraction



Fragment length

cfDNA is primarily ~160 bp.
Elevated amounts of fragments >200 bp 
indicates contamination with DNA from 
blood cells.

norgenbiotek.com

136 bp assay vs.
420 bp assay

After 72h, +/- shipment



Single- vs. doublestranded DNA

Fitarelli-Kiehl M et al. Clin Chem
64: 12, 1762-1771 (2018)



Quality control of analyses
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