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A novel miR-205-mediated ERRFI1/EGFR regulatory pathway in
MET-addicted cancer cells: emerging biomarkers for secondary
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In the last two decades, many efforts have been made
towards the development of innovative and targeted
therapeutic approaches for cancer treatment. Nonetheless,
in contrast to the several hallmarks achieved in recent years,
drug resistance to cancer therapies has arisen as the real
challenge.

Dysfunction of several receptor tyrosine kinase (RTK)-
mediated signaling cascades such as those triggered by
tyrosine-protein kinase Met (MET) or epithelial growth
factor receptor (EGFR), have been broadly investigated to
understand the diverse molecular mechanisms underlying
cancer development and progression. Monotherapy as
a blockade strategy for these pathways has been broadly
used as first-line treatment over the past years. However,
different mechanisms have been adapted by tumor cells
to skip treatment effects, such as the upregulation of
counterpart RTKs to bypass the activation of downstream
cascades.

MET, also called hepatocyte growth factor receptor
(HGFR), is an RTK normally expressed on epithelial cells
that binds to a ligand with mesenchymal origin. MET
activation is required for different biological processes, such
as organogenesis or embryonic development. Nevertheless,
malfunction of this receptor through gene amplification,
protein overexpression or different autocrine/paracrine
ligand-interactions can lead to cancer development (1).
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Several approaches have been based on the use of selective
or non-selective RTK inhibitors (TKI) as a first-line therapy
for MET-addicted cancer. However, MET has developed
different strategies to overcome this therapeutic effect, one
of them being the activation of alternative signaling pathways
such as the EGFR transduction cascade (2).

Co-activation of RTKs and non-RTKs is a common
trait in treatment-naive EGFR-mutation-positive NSCLC
patients (3). Hence, the potential combination of different
treatments with interdependent antitumor activity as an
alternative to monotherapy seems to be the trend to follow
in cancer therapy towards an overall patient survival-
rate improvement. Currently, many efforts focus on the
combination of immunotherapy with TKI therapies in
different types of cancer, such as NSCLC (4).

Not only different TKIs can be synergistically activated
during cancer progression, but also as a resistance evasion
response upon first-line treatment. The relationship
between EGFR and MET has been reported in previous
work, where MET amplification and signaling pathway was
activated in EGFR-mutated NSCLC cases which developed
resistance to approved EGFR TKIs (5). The amplification
of EGFR upon MET blockade has been equally reported (2),
which suggests the existence of a mechanism mediating
molecular communication between both receptors,
the one remaining triggered when the other sustains
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pharmacological blockade.

In past few years, it has been discovered that microRINAs
(miRNAs) play a significant role in cancer, by controlling
cell proliferation and apoptosis via regulating expression
of different oncogenes. Reprogramming of signaling
circuits by miRNAs to avoid pharmacological inhibition of
driver oncogenes has been a breakthrough for the study of
targeted therapies (6).

In that context, this editorial provides a summarizing view
of miR-205-mediated regulatory role of ERBB receptor
feedback inhibitor-1 (ERRFI1), triggering the EGFR cascade
in a MET blockade-resistant environment (7).

ERRFTII, also known as MIG®6, is a cytoplasmic protein
that is upregulated during cell growth, and acts as a
suppressor of EGFR activity by binding the kinase domains
of the stated receptor (8).

The loss of function of ERRFI1 leads to EGFR
activation by ligand-induced receptor dimerization and
triggering of the subsequent signaling pathways, prompting
cell proliferation, migration, and adhesion, along with
angiogenesis, leading to tumor development (9).

Consequently, a thorough analysis of the miRNA-
mediated mechanism through which ERRFI1 inactivation
contributes to the invasive behavior of diverse types of cancer
is of paramount importance to understand the intricate
regulatory circuits that sustain the resistance to MET-TKIs.

Shedding light on this field, Migliore ez 4/. utilized a
cellular model to identify miR-205 as a novel mediator of
resistance to MET-TKIs via the miR-205/ERRFI1 axis (6).

miR-205 is located in a lung cancer-associated genomic
amplification region at 1q32.2 (10,11), and participates
in tumorigenesis of lung cancer (12,13). Among multiple
tumor-specific miRNAs, miR-205 is one of the most
frequently studied (10,14). Overexpression of miR-205
promoted NSCLC cell invasion and metastasis through
regulating an epithelial phenotype with increased E-cadherin
and reduced fibronectin (15). miR-205 was further
developed to identify squamous cell carcinoma (SCC)
and adenocarcinoma (ADC) subtypes of NSCLC (16).
miR-205 directly repressed PTEN expression and was
upregulated in multiple subtypes of NSCLC (17). These
and other studies indicated that miR-205 might serve as a
potential biomarker for detection of NSCLC, which was
confirmed by a recent meta-analysis (14).

It was further shown that epigenetic induction of
miR-205 and subsequent inhibition of ERRFI1 was
sufficient to cause EGFR activation, yet sustaining
resistance to MET-TKIs. Notably, a patient resistant to
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dual MET/EGFR blockade was found with low expression
of ERRFII1, reversely correlated with miR-205 level. This
proof of concept adds to the evidence for miR-205 being
a potent regulator of signaling cascades in cancer cells,
and broadens the perspective of introducing miRNA-
based assays into daily practice. Likewise, unveiling
the factors that could influence the de-methylation of
miR-205 genomic locus would be of great interest. ERRFI1
was also found an important determinant of cellular
response to AKT inhibitors and chemotherapeutics (18).
In the light of the aforementioned findings, it could be of
significant value to evaluate the role of miR-205 in AK'T/
EGFR crosstalk in lung cancer cells.

Detailed understanding of the signaling circuitries
underpinning resistance must be viewed as an integral
component of the clinical development of MET-TKIs.
Multiple mechanisms governing MET resistance have
already been described. However, little was known about
miRNAs reprogramming the MET-addicted tumors. Cell
line and #n vivo studies are still considered a golden standard
for evaluation of targeted first-, second-, and third-line
combinatory therapies, although the vast majority still
focuses on TK-downstream signaling disturbances leading
to TKI-resistance (3,19). Notably, other mechanisms appear
to be involved in shaping the adaptation of cancer cells
to external hindrances. In light of modern technologies,
like NGS, it is of utmost interest to broaden our view on
cellular regulatory mechanisms to non-coding RNAs, the
phenomena of RNA editing, and small RNAs encapsulated
in extracellular vesicles (EVs), e.g., exosomes.

The aforementioned questions lead to further concerns
about the future implications of these findings. In clinical
practice, blood-based liquid biopsies are considered an
emanating tool to provide an accurate and comprehensive
spatiotemporal snapshot of the tumor and its
microenvironment. Plasma-derived EVs were found to be
enriched in miRNAs and are therefore considered as useful
biomarkers for disease monitoring. miRNA profiling of
plasma fractions revealed that miR-205 levels increased in
tumor-specific exosomes of patients with SCC, but its levels
decreased strikingly after surgery (20). Moreover, levels of
miR-205 in plasma of NSCLC patients were also proven
to change significantly throughout the treatment (21), thus
giving another proof of transmissibility of results between
solid tumor and liquid biopsies (14). An ideal strategy to
predict and monitor the response to MET-TKIs would
be combining EGFR and MET status analysis along with
miR-205 expression level in a single-draw liquid biopsy. To
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avoid the limitation of analyzing both circulating tumor
DNA (ctDNA) and exosomal miRINAs (exo-miRINAs), novel
technological strategies have already been addressed (22),
and should be prospectively introduced into clinical practice.

Acknowledgments

Funding: The work of M Filipska and C Pedraz-Valdunciel
is supported by a Marie Sktodowska-Curie Innovative
Training Networks European Grant (ELBA No. 765492).
The work of Dr. R Rosell and Dr. I Chaib is partially
supported by a grant from La Caixa Foundation, a
Marie Sktodowska-Curie Innovative Training Networks
European Grant (ELBA No 765492), an Instituto de
Salud Carlos 11T grant (RESPONSE,PIE16/00011) and
a Spanish Association Against Cancer (AECC) grant
(PROYE18012ROSE).

Footnote

Provenance and Peer Review: This article was commissioned
and reviewed by the Section Editor Dr. Jing Shi
(Department of Cardiology, the First Affiliated Hospital of
Nanjing Medical University, Nanjing, China).

Conflicts of Interest: All authors have completed the ICMJE
uniform disclosure form (available at http://dx.doi.
org/10.21037/ncri.2018.10.02). The authors have no
conflicts of interest to declare.

Ethical Statement: The authors are accountable for all
aspects of the work in ensuring that questions related
to the accuracy or integrity of any part of the work are
appropriately investigated and resolved.

Open Access Statement: This is an Open Access article
distributed in accordance with the Creative Commons
Attribution-NonCommercial-NoDerivs 4.0 International
License (CC BY-NC-ND 4.0), which permits the non-
commercial replication and distribution of the article with
the strict proviso that no changes or edits are made and the
original work is properly cited (including links to both the
formal publication through the relevant DOI and the license).
See: https://creativecommons.org/licenses/by-nc-nd/4.0/.

References

1. ZhouL, Liu X, Sun M, et al. Targeting MET and AXL

© Non-coding RNA Investigation. All rights reserved.

10.

11.

12.

13.

14.

neri. amegroups.com

Page 3 of 4

overcomes resistance to sunitinib therapy in renal cell
carcinoma. Oncogene 2016;35:2687-97.

Apicella M, Migliore C, Capeloa T, et al. Dual MET/
EGEFR therapy leads to complete response and resistance
prevention in a MET-amplified gastroesophageal
xenopatient cohort. Oncogene 2017;36:1200-10.
Karachaliou N, Chaib I, Cardona AF, et al. Common
Co-activation of AXL and CDCP1 in EGFR-mutation-
positive Non-Small Cell Lung Cancer associated with
poor prognosis. EBioMedicine 2018;29:112-27.
Moya-Horno I, Viteri S, Karachaliu N, et al. Combination
of immunotherapy with targeted therapies in advanced
non-small cell lung cancer (NSCLC). Ther Adv Med
Oncol 2018;10:1758834017745012.

Engelman JA, Jinne PA. Mechanisms of acquired
resistance to epidermal growth factor receptor tyrosine
kinase inhibitors in non-small cell lung cancer. Clin
Cancer Res 2008;14:2895-9.

Migliore C, Giordano S. Resistance to targeted therapies:a
role for microRNAs? Trends Mol Med 2013;19:633-42.
Migliore C, Morando E, Ghiso E. miR-205 mediates
adaptive resistance to MET inhibition via ERRFI1
targeting and raised EGFR signaling. EMBO Mol Med
2018;10(9).

Zhang X, Picking KA, Bose R, et al. Inhibition of the EGF
Receptor by Binding to an Activating Kinase Domain
Interface. Nature 2007;450:741-4.

Seshacharyulu P, Ponnusamy MP, Haridas D, et al.
Targeting the EGFR signaling pathway in cancer therapy.
Expert Opin Ther Targets 2012;16:15-31.

Lebanony D, Benjamin H, Gilad S, et al. Diagnostic assay
based on hsa-miR-205 expression distinguishes squamous
from nonsquamous non-small-cell lung carcinoma. J Clin
Oncol 2009;27:2030-7.

Yanaihara N, Caplen N, Bowman E, et al. Unique
microRNA molecular profiles in lung cancer diagnosis and
prognosis. Cancer Cell 2006;9:189-98.

Bai J, Zhu X, Ma J, miR-205 regulates A549 cells
proliferation by targeting PTEN. Int J Clin Exp Pathol
2015;8:1175-83.

Liu H, Park J, Manning C, et al. Metastatic signature in
lung cancer is associated with sensitivity to anti-integrin
alpha (V) monoclonal antibody intetumumab. Genes
Chromosomes Cancer 2014;53:349-57.

LiJH, Sun SS, Li N, et al. MiR-205 as a promising
biomarker in the diagnosis and prognosis of lung cancer.
Oncotarget 2017;8:91938-49.

. Larzabal L, de Aberasturi AL, Redrado M, et al.

Non-coding RNA Investig 2018;2:61


http://dx.doi.org/10.21037/ncri.2018.10.02
http://dx.doi.org/10.21037/ncri.2018.10.02
https://creativecommons.org/licenses/by-nc-nd/4.0/

Page 4 of 4

16.

17.

18.

19.

TMPRSS4 regulates levels of integrin alpha5 in NSCLC
through miR-205 activity to promote metastasis. Br J
Cancer 2014;110:764-74.

Patnaik S, Mallick R, Kannisto E, et al. miR-205 and
miR-375 microRNA assays to distinguish squamous cell
carcinoma from adenocarcinoma in lung cancer biopsies. J
Thorac Oncol 2015;10:446-53.

Cai J, Fang L, Huang Y, et al. miR-205 targets PTEN and
PHLPP2 to augment AKT signaling and drive malignant
phenotypes in non-small cell lung cancer. Cancer Res
2013;73:5402-15.

Cairns J, Fridley BL, Jenkins GD, et al. Differential roles
of ERRFII in EGFR and AKT pathway regulation affect
cancer proliferation. EMBO Rep 2018;19(3).

Karamouzis MV, Konstantinopoulos PA, Papavassiliou

doi: 10.21037/ncri.2018.10.02

Cite this article as: Pedraz-Valdunciel C, Filipska M, Chaib I,
Rosell R. A novel miR-205-mediated ERRFI1/EGEFR regulatory
pathway in MET-addicted cancer cells: emerging biomarkers for
secondary resistance. Non-coding RNA Investig 2018;2:61.

© Non-coding RNA Investigation. All rights reserved.

20.

21.

22.

neri. amegroups.com

Non-coding RNA Investigation, 2018

AG. Targeting MET as a strategy to overcome crosstalk-
related resistance to EGFR inhibitors. Lancet Oncol
2009;10:709-17.

Aushev VN, Zborovskaya IB, Laktionov KK, et al.
Comparisons of microRNA patterns in plasma before
and after tumor removal reveal new biomarkers of lung
squamous cell carcinoma. PLoS One 2013;8:e78649.
Sromek M, Glogowski M, Chechlinska M, et al. Changes
in plasma miR-9, miR-16, miR-205 and miR-486 levels
after non-small cell lung cancer resection. Cell Oncol
(Dordr) 2017;40:529.

Krug AK, Enderle D, Karlovich C, et al. Improved EGFR
mutation detection using combined exosomal RNA and
circulating tumor DNA in NSCLC patient plasma. Ann
Oncol 2018;29:700-6.

Non-coding RNA Investig 2018;2:61



