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Abstract: Leukemia and lymphoma cells frequently exhibit lineage plasticity as a 

survival mechanism under therapeutic pressure. This plasticity facilitates immune 

evasion, promotes more aggressive phenotypes, and contributes to drug resistance and 

treatment failure. B-cell plasticity has been recognized both clinically and 

experimentally for decades. Experimental studies have shown that CEBPa 

overexpression or PAX5 deletion can induce B-cell conversion into the myeloid 

lineage. However, whether these manipulations faithfully recapitulate pathological 

B-to-myeloid conversion remains unclear, and they do not result in transformation 

into myeloid leukemia. 

 

Our recent findings demonstrate that co-activation of NF-kB and Notch signaling in 

committed B cells is sufficient to induce splenic marginal zone lymphoma, followed 

by transformation into diffuse large B-cell lymphoma. Intriguingly, NF-kB/Notch 

co-activation also drives B-cell conversion into the myeloid lineage, ultimately 

leading to the development of acute myeloid leukemia (AML). Further analyses indicate 

that Notch signaling, via Rbpj, but not NF-kB signaling, accelerates B-to-myeloid 

conversion. 

 

Using unbiased high-throughput approaches, we compared gene expression and DNA 

methylation profiles between pre-transplanted NF-kB/Notch co-activated B cells and 

converted AML cells. These studies identified Hoxa9 as a pivotal driver of 

B-cell-to-AML transformation. To further investigate its role, we generated Hoxa9 

transgenic mice. Notably, Hoxa9-expressing B cells undergo conversion to myeloid 

cells and ultimately progress to AML. Together, our findings suggest that Notch 

activation facilitates the initiation of B-to-myeloid conversion, whereas Hoxa9 

upregulation drives malignant progression. 
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