


How to design and quantify using a drop-off assay

A major advantage of a drop-off digital PCR is the single-assay detection of multiple proximal genetic lesions    
(including deletions, insertions and nucleotide substitutions) within a short genomic interval. The most simplified 
version of a drop-off assay includes two TaqManTM probes targeting the same amplicon: a Drop-off Probe that 
spans the mutation hotspot but is uniquely complementary to the wild-type sequence, and a Reference Probe 
that hybridizes adjacent to the mutation site and is complementary to both the mutant and the wild-type alleles  
(Figure 1A). In the presence of a wild-type allele, both the drop-off and reference probes will hybridize with their 
target,target, leading to a double positive signal (Figure 1B, turquoise population). By contrast, in the presence of a 
mutant allele, even a single nucleotide mutation is enough to destabilize the hybridization of the drop-off probe 
so that only the reference probe anneals to its target leading to a simple positive signal (Figure 1B, green popula-
tion). 
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Figure 1: A. Schematic of the hybridization positions of the Drop-off and Reference probes and the primer pair (arrows) on the      
amplified target (FP=forward primer; RP=reverse primer). B. Crystal Miner 2D dot-plot of a drop-off assay showing clusters of 
fluorescent droplets derived from double positive wild-type alleles (turquoise) and simple positive mutant (M) alleles (green). 
Double negative droplets are shown in black (C). It is important to note that during droplet generation, a fraction of mutant     alleles 
and wild-type alleles could be randomly co-encapsulated within the same droplet rendering the droplet double positive wild-type 
andand mutant (turquoise). The wild-type concentration can be directly derived from the proportion of droplets that are double positive 
(regardless of whether they are positive or negative in the 3rd color channel). The mutant concentration can be derived from the 
proportion of droplets that contain mutant alleles (regardless of whether they are positive or negative in the 3rd channel), but this 
proportion can only be determined by discarding the double positive droplets. Indeed, if the double positive droplets are counted 
as mutant negative droplets, it would underestimate the mutant allele frequency. For more details on how to quantify a Drop-off 
assaassay, please see our Technical Note on Drop-off Quantification at www.stillatechnologies.com/technical-notes/ and Whale, AS, et 
al., Biomol Detect Quantif. 2016 27; 10: 15-23.
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Application Note Highlights
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