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Hypoxia Drives HIF-1α/YAP-AXL-Mediated Adaptive Resistance to Osimertinib in EGFR-Mutant NSCLC
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➢ Non-small cell lung cancer (NSCLC) harboring activating EGFR 

mutations often shows marked initial responses to EGFR tyrosine 

kinase inhibitors (EGFR-TKIs). However, these responses are 

rarely durable, and adaptive resistance remains a major clinical 

challenge. AXL has been implicated in adaptive resistance to 

EGFR-TKIs, and the AXL inhibitor ONO-7475 has been reported 

to suppress AXL-mediated drug-tolerant cells (1). Hypoxia is a 

common feature of the tumor microenvironment in solid tumors 

and may promote cell survival under therapeutic stress. In other 

cancer types, hypoxia has been reported to regulate AXL 

signaling (2). However, whether AXL mediates hypoxia-induced 

adaptive resistance to osimertinib in EGFR-mutant NSCLC 

remains unclear.
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Experimental framework

• Cell models: EGFR-mutant PC-9 and HCC4011 cell lines.

• Conditioning: normoxia (21% O₂) versus hypoxia (1% O₂) for 

48 to 72 h.

• Readouts: cell viability, immunoblotting, phospho-RTK array, 

RNA-seq, siRNA, co-immunoprecipitation, and subcellular 

fractionation.
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Objective

We investigated whether hypoxia promotes adaptive resistance 

to osimertinib in EGFR-mutant NSCLC and explored the 

underlying signaling mechanisms and therapeutic vulnerabilities.
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Fig 1. Hypoxia reduces sensitivity to osimertinib and enhances AXL-related signaling

(A) Cell viability of PC-9 and HCC4011 cells treated with osimertinib for 72 h under normoxic or hypoxic 

conditions. (B, C) Phospho-RTK array (B) and RNA-seq analysis (C) of cells cultured under normoxic or hypoxic 

conditions for 72h, showing RTK phosphorylation and RTK gene expression changes under hypoxia.
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Fig 2. AXL inhibition restores drug sensitivity and suppresses AKT signaling under hypoxic conditions

(A, B) Cell viability (A) and western blot analyses (B) of PC-9 and HCC4011 cells transfected with control or AXL 

siRNA under normoxic or hypoxic conditions during osimertinib treatment. Cell viability was measured after 72 h. 

For western blot analysis, cells were preincubated under normoxia or hypoxia for 48 h and then treated with the 

indicated drugs for 4 h.(C, D) Cell viability (C) and western blot analyses (D) of PC-9 and HCC4011 cells treated 

with osimertinib with or without ONO-7475 under normoxic or hypoxic conditions. Cell viability was measured 

after 72 h. For western blot analysis, cells were preincubated under normoxia or hypoxia for 48 h and then 

treated with the indicated drugs for 4 h.
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Fig 3. Crosstalk between HIF-1α and YAP regulates AXL expression under hypoxic conditions

(A,B) Western blot analysis of the indicated proteins in PC-9 cells transfected with control, HIF-1α, HIF-2α, 

HIF-1β (A), or YAP (B) siRNA and cultured under normoxic or hypoxic conditions.(C) Co-immunoprecipitation 

analysis of HIF-1α and YAP in PC-9 cells cultured under hypoxic conditions.(D) Western blot analysis of 

Hippo pathway-related proteins in PC-9 cells cultured under hypoxia for the indicated durations.(E) Western 

blot analysis of cytoplasmic and nuclear YAP in PC-9 cells cultured under normoxic or hypoxic conditions.
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Fig 4. HIF-1α overexpression is associated with increased AXL expression and reduced response to 

osimertinib in vivo

(A) Representative immunohistochemical images of HIF-1α and AXL in vector control and HIF-1α-

overexpressing PC-9 xenografts.(B) Tumor growth curves of vector control and HIF-1α-overexpressing PC-9 

xenografts treated with vehicle, osimertinib, or osimertinib plus ONO-7475. Tumor volume was measured at the 

indicated time points after treatment initiation. Data are presented as mean ± SEM.
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Fig 5. Hypoxic tumor cells are enriched in AXL-high, CAF-rich regions in clinical specimens

(A) Representative multiplex immunofluorescence images of clinical specimens stained for DAPI, αSMA, 

AXL, and HIF-1α.(B-D) Comparison of AXL mean fluorescence intensity (B), distance to the nearest stromal 

cell (C), and the number of stromal cells around HIF-1α-low and HIF-1α-high tumor cells (D) using CytoMAP.

Our findings identify a hypoxia-HIF-

1α/YAP-AXL axis that contributes to 

adaptive resistance to osimertinib in 

EGFR-mutant NSCLC. Targeting this axis 

may represent a therapeutic strategy to 

overcome resistance within hypoxic 

tumor niches.
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