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a EGFR-mutated NSCLC cells (seeded at 2 × 103 per
well of a 96-well plate) were incubated with osimertinib
at the indicated concentrations for 72 h. Cell viability was
assessed using the Cell Counting Kit. Bars indicate s.d.
of triplicate cultures. Data are presented as mean ± s.d.
b Lysates of EGFR-mutated NSCLC cell lines were
analyzed by western blotting. Data shown are
representative of three independent experiments. c
Correlation between the expression levels of the
cytoplasmic AXL protein determined
immunohistochemically, and response to treatment with
osimertinib in EGFR-mutated NSCLC specimens from
29 patients. d Change in tumor size from baseline
following osimertinib treatment in EGFR-mutated

NSCLC patients with AXL-low (n = 6) and AXL-high (n =
23) expression. The data are expressed as mean and
s.d. p value is provided (two-sided Student’s t-test). e
Human tyrosine kinase phosphorylation array analysis in
EGFR-mutated NSCLC cell lines in the presence or
absence of osimertinib (30 nmol/L for HCC4006 and
H3255 cells; 1 ?mol/L for PC-9 cells) for 72 h. The circles
indicate IGF-1R. f EGFR-mutated NSCLC cell lines were
treated with osimertinib (30 nmol/L for HCC4006 and
H3255 cells, 300 nmol/L for HCC827 cells) for indicated
times, and lysates were analyzed by western blotting.
Data shown are representative of three independent
experiments. Credit: Kanazawa University

The effectiveness of cancer treatment is often
hampered by cancer cells being heterogeneous.
This is the case for EGFR-mutated lung cancer:
drugs based on biomolecules of a type known as
tyrosine kinase inhibitor (TKI) have been used to
treat the disease, but with various levels of efficacy.
(EGFR stands for "epidermal growth factor
receptor," a protein playing an important role in
signaling processes from the extracellular
environment to a cell.) Sometimes, tumor cells are
simply resistant to the drug. Now, Seiji Yano from
Kanazawa University and colleagues have
investigated the efficacy of the TKI osimertinib for
treating EGFR-mutated lung cancer, and how it
relates to the expression in tumor cells of a
particular protein called AXL. They found that both
AXL-high and -low expressing tumor cells showed
tolerance (acquired resistance) to osimertinib, but
that the mechanisms involved are different for the
two situations. Moreover, the researchers suggest
a way to enhance the success of osimertinib
treatment for the case of AXL-low expressing
tumors. 

First, the scientists compared the susceptibility to 
osimertinib in both AXL-high and -low expressing 
tumor cells in in vitro experiments. They observed
that osimertinib inhibited the viability of the cancer
cells in both cases, but that the sensitivity to the
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drug was higher for AXL-low expressing EGFR-
mutated lung cancer cells. They also noticed that a
small number of tumor cells survived the
procedure—an indication of osimertinib tolerance.
These findings were consistent with results from
the clinical study of the drug performed earlier on
29 patients with EGFR-mutated non-small cell lung
cancer.

Through experiments aiming to understand the
mechanism behind osimertinib tolerance, Yano and
colleagues discovered that phosphorylation of
IGF-1R was increased in AXL-low-expressing
tumor cell lines, but not in AXL-high expressing
tumors. (IGF-1R stands for insulin-like growth factor
1 receptor; it is a protein located on the surface of
human cells. Phosphorylation is the chemical
process of adding a phosphoryl group.) The
researchers then found that phosphorylated IGF-1R
supported the survival of AXL-low expressing
tumors after exposure to osimertinib.

The scientists then tested whether the observed
osimertinib resistance could be resolved by
administering linsitinib, a substance known to inhibit
the phosphorylation of IGF-1R. Encouraged by the
positive outcome of the experiment, Yano and
colleagues went further and evaluated the
combination of osimertinib and linsitinib. Their
conclusion was that the transient combination of
linsitinib with continuous osimertinib treatment
could cure or at least dramatically delay tumor
recurrence in AXL-low-expressing EGFR-mutated
lung cancer. More investigating needs to be done,
though. Quoting the researchers: "... the safety and
efficacy of the transient combination of IGF-1R
inhibitor and osimertinib should be evaluated in the
clinical trials."

  
 

  

Mechanism of targeted drugs tolerance in lung cancer
cells. Credit: Kanazawa University

Tyrosine kinase inhibitors

A tyrosine kinase inhibitor is a drug inhibiting (that
is, preventing or reducing the activity of) a specific
tyrosine kinase. A tyrosine kinase is a protein
(enzyme) involved in the activation of other proteins
by signaling cascades. The activation happens by
the addition of a phosphate group to the protein
(phosphorylation); it is this step that a tyrosine
kinase inhibitor inhibits. Tyrosine kinase inhibitors
are used as anticancer drugs. One such drug is
osimertinib, used to treat EGFR-mutated lung
cancer.

AXL

AXL is a receptor tyrosine kinase—a tyrosine kinase
consisting of an extracellular part, a
transmembrane part ('sitting' within a cell
membrane) and an intracellular part. AXL regulates
various important cellular processes, including
proliferation, survival and motility.

In recent years, it has become clear that AXL is a
key facilitator of drug tolerance by cancer cells.
Seiji Yano from Kanazawa University and
colleagues have found that this is also the case for
EGFR-mutated lung cancer. While a high
expression of AXL correlates with resistance to
osimertinib, such tolerance also occurs in AXL-low-
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expressing cancer cells. Yano and colleagues have
now found that for the latter case, phosphorylation
of IGF-1R is responsible for the resistance to
osimertinib. 

  More information: Rong Wang et al, Transient
IGF-1R inhibition combined with osimertinib
eradicates AXL-low expressing EGFR mutated lung
cancer, Nature Communications (2020). DOI:
10.1038/s41467-020-18442-4
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