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samples were taken directly into Countable PCR for SNP-specific detection using an 8-color
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Total cfDNA was extracted from human g @ . B v Promega Maxwell® CSC system. Aliquots were spiked-in with
KRAS mutations are among the most common drivers of malignant tumors in lung, blood plasma using a magnetic bead- L Zonorsmm omn D owtond eachon oo bR A dilutions from a synthetic KRAS GI2C template to create an
colorectal, and pancreatic cancers. Identifying specific mutations in solid tumors guides based automated system (Rapid ccfDNA Kit I Pilution Condition - D1 D2~ D3 estimated %MAF over three points of diminishing abundance,
treatment selection, while quantifying mutant-to-wild-type alleles in liquid biopsies helps on the Maxwell® CSC system) to ensure “Hands-on” time in the lab is ~2 hours _ Expected %MAF  05%  01%  005%  starting from an expected MAF of 0.5% in sample Dl.
assess therapeutic response and recurrence risk. Accurate mutation profiling is essential consistent recovery from low-input material. Somin 50min  10min  Smin 5 min 0min gomin 12 e
for developing KRAS-targeted therapies. ——0—0—0—0 ® @ ®

| Single molecule isolation and xraction lous  setup s setup  genertionty  PCR companments Countable PCR confidently detects 0.08% MAF for G12C in cfDNA.
However, standard qPCR assays detect mutations only at ~1% mutant allele frequency . . pre-amp centrifugation
(MAF) and require multiple reactions, increasing cost and reducing scalability. Digital PCR counting with Countable PCR.
(dPCR) improves the sensitivity to ~0.2% MAF but often groups different targets into .
o . Countable PCR creates ~30 million isolated : SO

shared channels, limiting specificity. For low-abundance, limited-input samples such as Figure 3. A complete workflow. The workflow begins with p——
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Here, we present a robust PCR-based method for simultaneous quantification of multiple KRAS independently in its own compartment, ore-amplification fo boost sensifivity, and the KRAS 8- §g 010 = Figure 7. Pre-amplification of cfDNA boosted the
mutations in a single reaction. eliminating amplification bias for multiplex plex assay run on Countable PCR. §§ ) | number of mutant targets above background.

Countable

assays, and enabling direct counting. _ PCR LoD Support of a broad counting range allowed the
Countable PCR KRAS assay to detect rare targets
better than existing methods (purple vs. gray LoD line).
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Method Conclusion

Countable PCR 8-color KRAS assay uses a pre-amplification ~ The Countable PCR single tube KRAS 8-color assay can detect 0.08%
. ST s £ ° GI2A . .
step to improve the sensitivity of detection. MAF for the G12C mutation in human cfDNA samples.
We utilized Countable PCR, which enable.s direc.’r counting of sir'1g.yle molecules across a broad dynamic We unambiguously identified seven KRAS mutants in a single reaction. When coupled with a pre-
rangei e d.evelc?p an 8—co!or ass.ay ’rha’r dlﬁerer.m.a’res and que.wr.m.ﬁes both common and rare KRAS . q0 - amplification step, the assay showed detection sensitivity fo 0.08% for the G12C mutation, approximately
ALl |n. asingle ree?\c.;’nor.w, with higher precision ar.wc.j SO Thah other platforms. The inclusion of a one order of magnitude more sensitive than published assays. Results were reproducible across technical
SNP-agnostic pre-amplification step accurately quantifies abundant wild-type and low-frequency mutant 15t - . (.) : - . replicates and were achieved with minimal optimization.
allele without loss of accuracy. Each KRAS mutation (G12C, G12V, G13D, G12D, G12A, G12S, G12R), along umap-x
with the wild-type allele, is represented by one of eight unique optical signatures. We developed an 8-color assay for KRAS mutations and wild-type, all in one reaction

: g : - L : . Using pre-amplification to boost target counts, we measured over 140,000 targets in the same reaction,
Figure 5. Each target color is distinctly identified. The optical signature in each positive compartment of IP X J J

- : : : : : : : demonstrating how a broad dynamic counting range supports sensitive target detection
the Countable matrix is projected onto a 2-dimensional representation using Uniform Manifold J y g range supp 9

Approximation and Projection (the UMAP) analysis. Compartments with similar signatures are placed info Countable PCR is compatible with the Rapid ccfDNA Kit on the Maxwell® CSC system for cfDNA extraction

the same cluster and are called to a type based on a training set of single-targets that define the map. As

: . . L ' ' : h that Countable PCR | filing of multiple target
shown, each target in the 8-color assay Is clearly separated, allowing for determination of counts of each N kS 1aTIONS 85 an exampie, we showed that Courtiable enables profiling of mulfiple fargets

: ' ingl iment with high Ifivi time for optimization. With straightforward and sensitive 8-color
target based on the the number of compartments assigned to a cluster. In & single experiment with high sensitivity and reduced f primizat ! 9 v

multiplexing, this approach opens new avenues for research and diagnostic panels targeting other cancers.

[.earn more about how Countable PCR transforms rare target detection.




