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Introduction Materials and methods Results
DNA methylation is a critical epigenetic mechanism with broad applications To circumvent bisulfite-induced DNA degradation, we developed a one-step As a proof of concept, we demonstrated a one-step, one-tube MSRE workflow for direct
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evaluated. The absolute g 0 g S0 We developed a bisulfite-free, two-plex Countable PCR assay for direct MLHT methylation quantification, utilizing a highly efficient
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Figure 1. (A) Schematic diagram of Countable PCR workflow. In Countable PCR, farget nucleic acid molecules are parfitioned track cleavage efficiency, 15mmmcluhbram)::'r“e 16 hr 15 mmlncluh;aﬁo::'r“e maintaining precision at inputs as low as 5 ng.

into ~30 million compartments within an optically clear matrix. Subsequent MSRE digestion, PCR amplification. and counting

all ocour within a single fube. The system achieves zero dead-volume sample loss, preserving precious cfDNA, offering a highly m|n|m|z|ng unmefhy|afed o o o o org o o 3
sensifive, ultra-low input alternative for epigenefic liquid biopsies. Unlie conventional dPCR, the Countable system provides Figure 4. Isothermal incubation time optimization demonstrates that 16 Using MLHI as a model locus, this workflow shows strong potential for extension to additional methylation biomarkers, supporting

frue single-molecule counfing across a wide dynamic range. enabling high mulliplex detection of farget sequences. () Cross- background while preserving hours yields the lowest unmethylated background while maintaining a cfDNA methylation research, including biomarker discovery, tumor classification studies and residual disease research.
sectional matrix snapshots across the titration range visualize the proportional increase of distinct MLHT counts. mefhy|aTed Signal. stable methylated signal.
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