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Abstract 
[bookmark: _Hlk124539450]Introduction: Xpert® BCR-ABL Ultra, automated cartridge-based assay for monitoring BCR-ABL transcript levels, is calibrated by WHO IS to standardize the %reporting for both b2a2/e13a2 BCR-ABL (e13a2) and b3a2/e14a2 BCR-ABL (e14a2) relative to control ABL gene in peripheral blood of patients as a standard management of Chronic Myeloid Leukemia (CML) [1]. Studies have shown differences in patients carrying e13a2 or e14a2 in molecular response to Tyrosine Kinase Inhibitor (TKI) treatment [2-4]. Therefore, it is necessary to understand if there is %reporting differences between two transcripts calibrated by WHO IS [5] and explore the calibration method using breakpoint specific RNA input copy number (CN) for accurate TKI treatment monitoring. Objectives: To establish a %CN e13a2/ABL and e14a2/ABL reporting method with known CN of IVT-RNAs and compare to WHO IS for e13a2/e14a2 breakpoint specific % reporting. Methods: Three IVT-RNAs (e13a2-ABL-BCR, e14a2-ABL-BCR and ABL-BCR) were used to generate standard curves for %CN reporting (Figure1). Four levels of IVT-RNA panels with same CN of e13a2 and e14a2 were tested for breakpoint specific % reporting comparison. K562(e14a2), BV173 (e13a2) cell lysates and CML clinical samples carrying e13a2 or e14a2 transcripts were tested to evaluate the %CN reporting compared to WHO IS. Result: Good linearity demonstrated in Ct vs CN input for e13a2, e14a2 and ABL IVT-RNA (Figure2) with comparable efficiency (E) between e13a2 (E=0.992) and e14a2 (E=0.986).  %e13a2 reporting was ~1.50-fold (by WHO IS) and ~1.46-fold (by %CN) higher than %e14a2, by testing IVT-RNA panel (Table1). Minor differences in %reporting observed between % CN and WHO IS for e13a2 (84.5%~110.8%) vs e14a2 (82.5%~89.5%) from cell lysates (Table2) and e13a2 (92.6%~105.5%) vs e14a2 (88.1%~92.2%) from clinical samples (Table3). Conclusion: Both WHO IS and %CN showed very minor differences between e13a2 and e14a2 for % reporting. %CN method demonstrated comparable %reporting to WHO IS. 
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Figure 1: Schematic of e13a2-ABL-BCR, e14a2-ABL-BCR and ABL-BCR IVT-RNA with positions of primers
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Figure 2A: e13a2 and e14a2 IVT RNA standard curve (Ct = CN)
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Figure 2B: e13a2 and e14a2 IVT RNA standard curve (Ct = CN)
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IvT e13a2/ABL e14a2/ABL % WHO IS % CN
RNA % % % % el3a2/ el13a2/
Panel | WHO IS CN WHO IS CN el4a2 el4a2

1 6.64 5.56 576 4.69 1.15 1.19
2 1.17 1.08 0.718 0.698 1.63 1.55
3 0.039 0.045 0.021 0.025 1.86 1.80
4 0.011 0.013 0.008 0.01 1.38 1.30

Table 1: e13a2 and e14a2 IVT RNA panel test
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BCR-ABL | ABLCN % by % by % WHO

Cell lysates CNbystd | bystd | WHOIS CN 1S/% CN
BV-173 e13a2 levell 3608 583331 0.7368 | 0.6652 1.108
BV-173 e13a2 level2 346 662008 | 0.0556 | 0.0584 0.952
BV-173 e13a2 level3 43 657409 | 0.0057 | 0.0067 0.845
K562-e14a2 levell 6837 382436 1.4033 | 1.7006 0.825
K562-e14a2 level2 635 531496 | 0.1004 | 0.1168 0.860
K562-e14a2 level3 61 706370 | 0.0082 | 0.0092 0.895

Table 2: %CN and %WHO IS from unknown %e13a2 and %e14a2 cell lysates
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CML Clinical | e13a2/ | BCR-ABL ABLCN % By % By % WHO
Sample el4a2 | CN by std by std WHO IS CN 1S/% CN
1 el3a2 464 354994 0.128 0.131 0.980
2 el3a2 271 546621 0.047 0.050 0.947
3 el3a2 7254 1296035 0.590 0.560 1.054
4 el3a2 14186 783262 1.910 1.811 1.055
) el3a2 742 381474 0.180 0.194 0.926
é el3a2 3033 1857111 0.170 0.163 1.041
7 el4a2 561 1392711 0.035 0.040 0.881
8 el4a2 340 1327815 0.022 0.025 0.888
4 el4a2 247 1296035 0.017 0.019 0.892
10 el4a2 66 1051983 | 0.0057 | 0.0063 0.922

Table 3: %WHO IS and %CN from e13a2 and e14a2 CML clinical samples
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A better way.




