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ctDNA origins and analysis

Wan et al, Nature Reviews Clinical Oncology, 2017
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ctDNAfragment 
size 
~180bp

Characteristics of ctDNA

Adapted from D. Leja, NHGRI
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Clinical applications of ctDNA
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Methods of ctDNA detection

Single locus assay

(eg. Digital PCR)

Targeted deep 

sequencing

Exome or whole 

genome sequencing

Genomic bases 

screened

1-10 104 1010

Sensitivity for 

mutation detection

~0.01% 0.1-1% 1-10%

Performed on ctDNA Yes Yes Yes

Increasing sensitivity

Increasing genomic coverage
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Droplet digital PCR

Figure taken from Lifetechnologies: http://www.lifetechnologies.com/au/en/home/life-science/pcr/digital-pcr.html 
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Clinical applications of ctDNA

Wan et al, Nature Reviews Clinical Oncology, 2017
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Monitoring treatment responses

ÅChanges in levels of circulating tumour DNA closely follow 

treatment responses

Å Tracking levels of circulating tumour DNA may provide an 

early indicator of treatment resistance
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Detecting Minimal Residual Disease
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Monitoring clonal dynamics
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Studying treatment resistance
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Chronic Lymphocytic 
Leukaemia

o Most common adult leukaemia

o Highly variable clinical course

o Accumulation of malignant B cells in 

blood, bone marrow, lymph nodes, spleen

o Increased knowledge of genomic landscape

o Prognostic significance of mutational spectrum

o Changing treatment paradigm
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Jan A. Burger, and Emili Montserrat, Blood 2013

Å Need disease monitoring techniques that can capture molecular information and 
track leukemic cells across all disease compartments 

CLL disease sites
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