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Inhibition of AXL kinase reverses the mesenchymal phenotype in leukemia cells through the disruption of retinoic 
acid signaling

Mesenchymal stem cells (MSCs) contribute to the regeneration of mesenchymal tissues and are essential in providing 
support for the growth and differentiation of hemopoietic cells within the bone marrow microenvironment. It is becoming 

increasingly clear that the tumor microenvironment plays a very important role in tumor progression and drug resistance, and 
the selection of cancer cells possessing the mesenchymal phenotype leads to drug resistance in many different tumor types. 
We have been exploring the role of the protein AXL in promoting the mesenchymal phenotype in both myeloid and lymphoid 
malignancies, and the role of AXL in promoting drug. The signaling downstream of AXL that leads to the acquisition of the 
mesenchymal phenotype has not been well elucidated. Following results from a genetic screen using a zebrafish model, we 
have discovered a role for retinoic acid (RA) signaling which is regulated by AXL and controls the mesenchymal phenotype 
in leukemic cells. We have demonstrated that treatment with our AXL inhibitor, TP-0903, disrupts RA signaling and leads to 
a reversal of the mesenchymal phenotype. Following TP-0903 treatment, we interrogated changes in mRNA expression using 
RT-PCR, protein expression using standard immunoblotting, and endogenous RA levels using an ELISA. We also assessed 
the effect of TP-0903 on tumor growth in an in vivo model of AML in which TP-0903 strongly inhibited xenograft tumor 
volumes by up to 100% with multiple dose levels and treatment schedules. Biomarker modulation correlated well with efficacy 
in xenograft tumors following treatment. Based on these findings, TP-0903 was further evaluated in acute leukemia models 
with acquired resistance to FLT3 inhibitors and chronic leukemia cells with resistance to BTK inhibitors. TP-0903 is entering 
a first-in-human Phase I clinical trial in solid cancer patients and we anticipate a hematological malignancy Phase I to follow.
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