




 Released from normal and tumor cells into the bloodstream 

 Malignant and benign lesions 

 Wound healing 

 Trauma 

 Inflammatory disease 

 Stroke 

 Sepsis 

 180 ~ 200 bp: characteristic of the apoptotic process (180 bp)  











 CellSearch®  epithelial origin (CD45-, EpCAM+, and cytokeratins 8, 18+, 

and/or 19+) & other techniques 

 Data in breast, prostate and colorectal cancer 

 Identification by immunostaining, molecular characterization 





 What is ctDNA? 

 How it is measured? 

 Methods for ctDNA detection 

 Data in colorectal, (lung,  

breast) cancers 





 Tumor DNA is defined by the 

presence of mutations 

 Point mutations (EGFR and KRAS), 

rearrangements (EML4-ALK), 

amplifications (HER2 andMET),  

and even aneuploidy 

 Shorter than non-mutant cfDNA 

 Xenograft model: 134 ~ 144 bp 

 Cause of shortening: not clear  

nuclease-cleaved nucleosome activity 





 Patients with stage IV disease seems to be approaching 100% 

 Lower-stage tumors and even advanced cases involving low level 

micrometastatic disease have lower numbers of ctDNA fragments 







 Nanodrop 

 Fluorescence (Quantus): Qubit 

 Real-time PCR 

 
 
 
 
 
 
 
 
 
 
 

 Cell-Free DNA BCT ®  



 Serum cfDNA has longer fragment sizes than plasma cfDNA. 

 White cell contamination of serum cfDNA may be revealed by epigenomic analysis. 

 Plasma is superior to serum as a source of cfDNA analysis. 

 The choice of collection tubes affects the yield of serum cell-free DNA (cfDNA). 



 
4 Automated 

Roche 1 Beads-assisted 





 ctDNA often represents a small fraction  

 <1.0% of total cfDNA 

 Sanger sequencing or pyrosequencing cannot be applied 





 Requires primers specific for the detection of certain  mutations 

 Lowest cost and ease of use 

 Limited sensitivity 

 Absolute quantification of allele of interest 

 Highest accuracy and sensitivity 

 Limited genomic loci 

 High-sensitivity 

 Broad range of genomic coverage 













 Mutations 

 Amplifications 

 Deletions 







Flow Cytometry 

Wild-type 

Mutant 
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Up to 300 million PCR 

compartments per reaction 
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 Whole genome 

 Whole exome 

 Hot spot 





 

Oncomine™ Cell-Free Portfolio  





 

Cell-Free DNA QC 








