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Multiplexed BCR::ABLI panel on Countable RT-PCR enables ultrasensitive

quantification of four BCR::ABLI fusion variants in a single tube.
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Introduction

The BCR::ABLI fusion gene, generated by the Philadelphia chromosome translocation, is the genetic
hallmark of chronic myeloid leukemia (CML). Sensitive and accurate quantification of BCR::ABL1
fusion transcripts, together with differentiation of clinically relevant isoforms is important for CML
research, including minimal residual disease (MRD) studies.

Conventional RT-qPCR requires a standard curve and extensive assay optimization, and its
multiplexing capacity is limited when multiple fusion transcripts and reference targets are measured
simultaneously.

Here, we describe a multiplex BCR::ABLT RNA fusion panel on the Countable system that uses a
multi-probe labeling strategy to differentiate and quantify el4a2 and e13a2 (p210), ela2 (p190), and
e19a2 (p230) BCR::ABLI fusion variants, together with the reference gene ABLIT in a single tube,
achieving high sensitivity and specificity.

Materials and methods

The multiplex BCR::ABL1 panel leverages Countable RT-PCR, a single-molecule counting platform
that enables direct quantification of RNA molecules in a single-tube workflow.

A multi-probe labeling strategy detects BCR::ABLI fusion molecules by targeting each fusion
partner with distinct probes. Linkage analysis identifies the expected optical signature from the
same amplified molecule, enabling specific identification and quantification of individual
BCR::ABLI fusion events.

The panel was evaluated using a range of RNA samples, including contrived materials prepared
from RNA extracted from cell lines containing each fusion transcript, BCR::ABLT RNA dilution sets
from Invivoscribe, and AcroMetrix reference materials with known International Scale (%IS) values.
Samples containing BCR::ABLI fusion transcripts were also tested?, and Countable PCR results
were compared with those from orthogonal RT-qPCR method.
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Figure 1. BCR::ABLI panel with a multi-probe labeling strategy on the Countable system. (A) Countable RT-PCR generates
~30 million compartments within a PCR tube through simple centrifugation, enabling reverse transcription, PCR amplification,
imaging. and molecular counting in a single-tube workflow. (B) Representative image of a PCR tube showing the clear
matrix after amplification, alongside light-sheet images of the amplified sample across six fluorescence channels. Positive
compartments are counted directly, without relying on Poisson correction. (C) Each BCR::ABL] fusion target is labeled with
multiple probes. This multi-probe design assigns each transcript a unique optical signature, enabling highly specific isoform
identification while maintaining assay sensitivity.
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The wide dynamic range of the BCR::ABL]1 panel on Countable system enables
simultaneous detection of both high- and low-abundance targets in a single tube
without competitive interference.

= RNA containing each isoform was diluted into a background of wt ABLT RNA to generate varying
BCR::ABLI/ABLI ratios. Counts for all four targets remained linear across the dilution series,
demonstrating broad transcript coverage without requiring the sample to be split across separate tests.

= In addition, the wide dynamic range supports accurate quantification of both abundant and rare
target transcripts within a single tube.

= Based on the linearity data, the limit of detection (LoD) was estimated at approximately 0.001%
for all BCR::ABL1 isoforms.
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Figure 2. Linearity across four BCR::ABLI fusion transcripts (N=4). RNA containing el4a2 (A), e13a2 (B), ela2 (C), and
e19a2 (D) was serially diluted into wt ABLT RNA fo generate BCR::ABLI/ABLI ratios ranging from 10% to 0.003%. All four
fusion transcripts demonstrated strong linearity and high concordance between measured and expected ratios (R? > 0.99),
demonstrating single-tube quantification across a broad dynamic range without assay interference.

The panel demonstrated reproducible performance across two independent
testing days.

AcroMetrix reference materials containing different levels of el4a2 were tested with the panel across
two independent days. Table 2 summarizes el4a2 counts and el4a2/ABL] percentage for Day 1, Day 2,
and the combined two-day dataset. The Countable system demonstrated reproducible performance
across both days, with an overall %CV of <10% for samples with more than 100 el4a2 counts.

Table 2. Reproducibility of e14a2 quantification across two days.
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p210 targets are reported on the %IS using a lot-specific conversion factor.

To report p210 transcript levels on the %IS, the panel was calibrated against AcroMetrix reference
material with assigned %S values traceable to WHO standards. Measured BCR::ABLI/ABLI ratios closely
matched expected %IS (R? = 0.9960), and the regression intercept yielded a conversion factor of 1.071.
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Figure 3. Assignment of %IS conversion factor using BCR::ABLI reference material (N=4). (A) Measured BCR::ABLI/ABL]
(%) plotted against the expected %IS values for five AcroMetrix BCR::ABLI reference levels. (B) The corresponding expected
%S values, mean measured BCR::ABLI/ABLI ratios, and e14a2 and ABLI transcript counts are shown for each level. (C) The
conversion factor is 10~intercept from the regression of logio (Measured) against logio (Expected %IS).

Conclusion

BCR::ABL1 panel showed good concordance with orthogonal RT-qPCR, while
also detecting co-occurring fusion transcripts and rare a3 fusion variants in
samples with BCR::ABLT mutations.

A. ® Pre-treatment MRD samples
Thirty-seven samples previously tested for BCR::ABLI
using orthogonal RT-qPCR method were retested with
the BCR::ABL1 panel on the Countable system.
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Pre-treatment samples generated higher ABLT counts
than MRD samples at the same RNA input, indicating
that maximizing ABLT counts is required for sensitive
low-level detection in samples. Insufficient ABL1 counts
may result in inconclusive low-level BCR::ABLI calls.
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The Countable system identified the expected isoforms with good concordance across all targets. The orthogonal
workflow tests p210, p190, and p230 separately, whereas the Countable panel distinguishes them in a single reaction.
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Figure 4. Evaluation of samples containing BCR::ABL] fusion transcripts on the Countable system (n = 37). (A) At the same
RNA input, pre-treatment samples generated higher ABLT counts than MRD samples, which remained below 300K ABL1 counts
even with >1 g RNA input. (B) Our results showed good correlation with orthogonal testing for all targets without splitting the
sample per each assay. (C) Without prior knowledge or additional workflow steps, the panel distinguished el4a2, e13a2, and
co-occurring el4a2/el3a2 transcripts, as well as a rare e13a3 variant.

A single-tube multiplex BCR::ABLI panel on the Countable system enabled direct quantification of four fusion variants (e14a2, €13a2, ela2, and e19a2) together with ABLI,

without requiring a standard curve or Poisson correction.

With automated count reporting, the panel showed minimal background (LoB of 1 count
rare molecule detection.

0001% at 1 million ABLT counts) and an LoD of ~0.001%, supporting sensitive

Al four isoforms demonstrated linear quantification from 10% to 0.003% BCR::ABLI/ABLI (R? > 0.99), with <10% CV across two days for samples with >100 target counts.

p210 results are reported on the %IS using a conversion factor calibrated with BCR::ABL1 reference material traceable to WHO standards.

In 37 samples containing BCR::ABLI fusion transcripts, isoform calls were concordant with previous RT-gPCR results. The panel also resolved co-occurring el4a2/e13a2

transcripts and detected a rare e13a3 variant.
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[.earn more about how Countable PCR enables multiplex molecular
counting of BCR:ABLI tusion transcripts in a single tube.
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