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both developed with minimal optimization. Quantitative results

show concordance with single-plex assays and maintain high

target specificity. Data from these panels were further analyzed

using multivariate and high-dimensional visualization methods

such as UMAP, analogous to approaches used in single-cell

transcriptomic analysis, enabling intuitive interpretation of
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validation and supports the development of multi-gene assays of multiplexing beyond the limits of conventional PCR methods.

for cancer subtyping, prognostic scoring, pathogen detection, The optical signature from each compartment is unambiguously assigned to a

and other applications requiring rapid, high-plex quantification. specific dye. Even dyes with similar excitation wavelengths are able fo be Counts were derived from whole fissue cDNA by mapping positive Countable PCR achieves high-order multiplexing through single-molecule
differentiated by imaging them in two distinct channels with different emission compartments onto the reference UMAP below. compartmenting, which prevents amplification bias and ensures consistent
bandpasses, allowing accurate resolution of closely related fluorophores. quantitation across multiple targets.

Combinatorial labeling was applied to whole tissue cDNA using a 16-plex
gene expression panel. The five-log dynamic range across all targets and
isoform-level precision highlight both the multiplexing capacity and specificity

B aCkngUﬂd of Countable PCR.

Similarly, combinatorial labeling was used to develop a 22-plex infectious

sl dye sttt Sueiuefiveeiniei el e s Ee el XSS disease panel, able to detect all targets simultaneously at high precision.

Amplification bias, caused differences in amplification efficiency across
Countable PCR overcomes the multiplexing limitations of gPCR and dPCR,

enabling precise quantitation of gene panels in a single reaction, providing a

targets, and spectral overlap between fluorescent dyes, both require
extensive optimization to overcome. As a result, the number of distinct targets

that are assayed in a single reaction is typically limited to fewer than ten. practical solution for biomarker validation post NGS studies.
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