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Assessment of Concentration and Integrity 
of Cell Free DNA

This technical note describes the use of qPCR as a tool to analyze concentration and sample integrity of plasma cell-free

DNA (cfDNA) samples. 

Cell-Free DNA BCT® tubes (Streck, Catalog# 218961) and the QIAamp Circulating Nucleic Acid Kit (Qiagen, Catalog#

55114) are recommended for sample collection and cfDNA extraction with the Accel-NGS™ 2S DNA Library Prep kit. 

However, carrier RNA in this kit (and other extraction kits) will be detected by Nanodrop or Qubit, resulting in inaccurate

quantification. Quantification by qPCR (as presented by T.B. Hao in the British Journal of Cancer (2014) 111, 1482–1489)

was used during validation of the Accel-NGS 2S DNA Library Prep kit cfDNA protocol and is recommended to determine

the concentration and integrity index of the input cfDNA. 

Highly abundant ALU sequences can be used for the sensitive quantification of human genomic DNA. The following 

primer sequences were used to amplify short (115 bp; ALU115) and long (247 bp; ALU247) amplicons from genomic 

ALU repeats. As cfDNA exhibits a narrow size distribution around 165 bp, ALU115-qPCR results accurately detect the 

total quantity of cfDNA and high molecular weight gDNA. ALU247-qPCR results indicate only the presence of high molecular

weight gDNA contamination. Therefore, the ALU247/ALU115 ratio illustrates the DNA integrity index of the sample. 

Amplicon Primer Sequence

ALU115 (forward) 5’-CCTGAGGTCAGGAGTTCGAG-3’

ALU115 (reverse) 5’-CCCGAGTAGCTGGGATTACA-3’

ALU247 (forward) 5’-GTGGCTCACGCCTGTAATC-3’

ALU247 (reverse) 5’-CAGGCTGGAGTGCAGTGG-3’

Reactions of 20 µl were assembled for each ALU-qPCR and contained: a final concentration of 200 nM of each primer, 

1X of iTaq™ Universal SYBR® Green Supermix (Bio-Rad, Catalog# 172-5120) and the appropriate amount of standard

DNA or cfDNA. A standard curve was generated from serial dilutions (22ng, 2.2ng, 0.22ng, 0.022ng, 0.0022ng) of human

genomic DNA from Promega (Catalog# G3041) and a no template control. The reaction was conducted on a real-time

thermocycler (Bio-Rad CFX96) as follows: 

95 °C 3 minutes

30 cycles 95 ºC 5 seconds

62 °C 30 seconds

Read SYBR

A melting curve can also be performed to ensure that only one peak was amplified for all samples. 
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Based on results from Hao et al., expected DNA integrity indices are as follows: 

Sample Median DNA Integrity Index

Normal cfDNA 0.38 (0.29-0.49)

Primary colorectal cancer 0.62 (0.51-0.65)

patient cfDNA

gDNA 1.0


