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Background Mutations in tumor suppressor STK11/LKB1 are
associated with negative predictive and prognostic impact in
NSCLC patients receiving immune checkpoint inhibitors (CPI)
in several published cohorts, although there have been some
conflicting reports on the association of such mutations with
patient outcomes in this setting [1–9]. STK11/LKB1 tumors
are characterized by a suppressive tumor micro-environment
devoid of cytotoxic T cells, and we hypothesized that targeting
the receptor tyrosine kinase AXL, a known driver of an innate
immune suppressive microenvironment, would restore sensitiv-
ity to PD-1 in syngeneic pre-clinical models as well as in
patients harboring STK11/LKB1 mutated NSCLC.
Methods Stk11/Lkb1 (L) mutation was introduced by CRISPR
technology into murine lung adenocarcinomas driven by
mutant Kras and Trp53 loss (KP). Sensitivity towards anti-PD-
1 was evaluated in the absence and presence of the small mol-
ecule AXL inhibitor bemcentinib in the KPL model and in a
human NSCLC xenograft model carrying a STK11/LKB1
mutation. The immune tumor landscape was mapped follow-
ing introduction of the Stk11/Lkb1 mutation and therapeutic
intervention with anti-PD-1/pembrolizumab and bemcentinib.
FFPE fine-needle aspirate biopsies of target lesions were
acquired from patients at screening immediately prior to
enrollment in BGBC008, a PhII single-arm, 2-stage study with
bemcentinib (200mg/d) and pembrolizumab (200 mg/q3wk) for
previously-treated stage IV lung adenocarcinoma patients who
were CPI naïve or CPI refractory. Patients were assessed for
response according to RECIST1.1 criteria at scheduled scan
intervals.
Results Introduction of a STK11/LKB1 mutation into murine
lung adenocarcinomas driven by mutant Kras and Trp53 loss
resulted in a PD-1 refractory syngeneic KPL tumor. Mechanis-
tically this occurred because KPL mutant NSCLCs lacked
TCF1-expressing CD8 T cells, a phenotype that was recapitu-
lated in human STK11/LKB1 mutant NSCLCs. Systemic inhibi-
tion of AXL with bemcentinib resulted in increased type I
interferon secretion from dendritic cells resulting in expansion
of tumor-associated TCF1+PD-1+CD8 T cells and restored
therapeutic response to PD-1. This effect was observed in a
syngeneic immunocompetent mouse model and in humanized
mice bearing STK11/LKB1 mutant NSCLC human tumor xen-
ografts.In an ongoing clinical trial (NCT03184571), 3 evalu-
able NSCLC patients with identified STK11/LKB1 mutations
demonstrated objective clinical response/clinical benefit to the
combination of AXL inhibitor bemcentinib and pembrolizumab
Conclusions In these models, AXL is a critical targetable
driver of immune suppression in STK11/LKB1 mutant NSCLC
contributing to CPI resistance. Our results show that inhibi-
tion of AXL rescues this deficit and represents a new clinical

strategy in combination with anti-PD-1 therapy in NSCLC
patients carrying a STK11/LKB1 mutation
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