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Title: Developing and implementing NGS-based liquid biopsy molecular profiling in 

patients with breast, colorectal and lung cancer in Andalusia’s Health Public System 

(SAS). 

Aims: Liquid biopsy represents a promising tool for new precision medicine strategies 

in patients with cancer and for overcoming the limitations of tissue biopsy for routine 

tumor biomarkers testing. The present study aims to assess the feasibility and potential 

benefits of using cell-free DNA (cfDNA) and circulating tumoral cells (CTC) for genomic 

profiling of breast, colorectal and lung tumors in clinical practice.  

Material and methods: A custom panel was designed for liquid biopsy genomic 

profiling. The panel includes the whole coding region of 16 genes, 6 frequently 

rearranged genes in breast, colorectal and/or lung cancer and 7 pharmacogenetic 

target genes. cfDNA was isolated from 5 mL of reference plasma samples containing 

known genetic variants (HD813). Reference cfDNAs were also used (HD822, HD833, 

HD786). 5 and 50 cells from Caco-2 (colon), UAC812 (breast) and DMS-79 (lung) cancer 

cell lines were added into 5 mL of peripheral blood of adult volunteer.  CTCs were 

isolated using the AdnaTest EMT-2/Stem Cell SELECT (Qiagen) and DNA from CTCs was 

amplified with RepliG Single Cell Kit (Qiagen). 50 ng of cfDNA and 10-200 ng of DNA 

from CTCs, were used to prepare NGS libraries with SureSelectXT HS2 (Agilent) which 

allows target selection by hybridization-based capture. This protocol was fully 

automated with Magnis NGS Prep System (Agilent). Libraries were pooled and paired 

end sequenced with NextSeq 550 High Output Kit v2.5, 150 cycles (Illumina). Results 

were analyzed with an ad-hoc pipeline in DataGenomics platform. 

Results: Preliminary results from analytical validation of cfDNA reference samples and 

CTCs sequencing demonstrates high sensitivity for identifying expected variants across 

the gene panel. As expected, 100% of SNVs and SVs were detected with variant allele 

fraction of 1% and greater. All expected CNVs were also detected with 100% of 

sensitivity. 

Conclusions: This approach is suitable for detecting a broad scope of genetic variants 

in liquid biopsy using a single platform. Further analyses on analytical validation and 

clinical utility evaluation of this approach are required for clinical practice 

implementation.  

 


