
Droplet Digital™ PCR Success Story
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Research Background 
MolecularMD is a preferred provider of molecular diagnostic 
products and services to pharmaceutical and biotechnology 
drug developers. Our capabilities range from specialty 
molecular testing performed in our centralized CLIA-certified  
and CAP-accredited laboratories to development of  
FDA-approved companion diagnostics.

Application 
There is an unmet need for assays that monitor and detect 
the emergence of resistance mutations to targeted therapies, 
especially for advanced solid tumors where tissue availability  
is limiting. MolecularMD was interested in developing a plasma-
based assay to detect EGFR T790M mutation in circulating 
tumor DNA as a method for monitoring the emergence of 
resistance to first-generation EGFR tyrosine kinase inhibitors. 
The level and amount of EGFR T790M, as opposed to simply 
the presence or absence of mutations, appear to be critical 
for successful therapy selection. Droplet Digital PCR (ddPCR™) 
enables quantification of EGFR T790M resistance mutations  
in circulating tumor DNA without the need for preamplification.  
In addition, absolute quantification is possible without the  
need for standard curves, which is especially useful in  
clinical laboratory testing.

ddPCR Results 
MolecularMD has successfully developed a ddPCR assay for 
detection of EGFR T790M resistance mutations in circulating 
tumor DNA. This assay has a sensitivity range of 1–2% with  
a minimal input of approximately 2 ng DNA.  
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“�Our laboratory uses Droplet Digital PCR to develop diagnostic assays  
that support drug development.”

Cancer Mutation Analysis
How Droplet Digital PCR Has Revolutionized Noninvasive Plasma-Based Detection of Mutations   

The results in Figure 1 show concordance between ddPCR 
and allele-specific (AS)–PCR for a plasma sample from a 
patient positive for EGFR T790M. No mutant was detected  
in the control plasma sample for wild-type EGFR (as shown 
in Figure 1, A–C). In the patient plasma sample, FAM-positive 
droplets indicated the presence of the mutant EGFR T790M (as 
shown in Figure 1, D–F). Only ddPCR can quantify the ratio of 
EGFR T790M vs. total EGFR, which was 27.2% for this sample.
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Conclusions
The ddPCR method allows detection of EGFR T790M 
mutations in circulating tumor DNA in the presence  
of abundant wild-type DNA with minimal input of sample  
DNA, which is especially relevant for circulating tumor DNA. 

“�Droplet Digital PCR offers a much better  
alternative for detection of rare mutations and  
copy number analysis.”
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Fig. 1. Comparison of wild-type versus EGFR T790M detection in patient 
plasma. A–C, control plasma sample for wild-type EGFR (no mutant detected); 
D–F, plasma sample from a patient positive for EGFR T790M. CT, threshold cycle.
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For more information, visit  
www.bio-rad.com/ddPCRsuccessSankar. 

http://www.bio-rad.com/en-us/product/qx200-droplet-digital-pcr-system?source_wt=successsankar_surl

