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Abstract

Abnormal activation of epidermal growth factor receptor (EGFR) promotes the development of Non-Small Cell Lung Cancer Cells (NSCLC).
Chemoresistance to tyrosine kinase inhibitors (TKIs), which is elicited by EGFR mutations, is a key challenge for NSCLC treatment. In the present
study, we demonstrate a critical role of gasdermin E (GSDME), an important protein for pyroptosis, in the maintenance of EGFR stability
and activation. We found that GSDME depletion suppressed the EGFR-mediated proliferation of NSCLC cells in vitro. GSDME knockdown
downregulated the protein level of CCND1 and inhibited the phosphorylation of ERK1/2 in NSCLC cells. Mechanistically, both GSDME-FL and
GSDME-N fragment physically interacted with EGFR. GSDME interacted with cytoplasmic fragment (CT) of EGFR. GSDME knockdown inhibited
EGFR dimerization and phosphorylation at tyrosine 1173 (EGFR""'”3), which could activate ERK1/2. GSDME knockdown promoted EGFR
degradation and phosphorylation at tyrosine 1045 (EGFR"'%%). Importantly, GSDME-FL increased the stability of EGFR, while the GSDME-N
fragment induced EGFR degradation. Together, our results demonstrate that the GSDME-EGFR interaction plays an important role in NSCLC
development, reveal a previously unrecognized link between GSDME and EGFR stability and offer new insight into cancer pathogenesis.
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GSDME and EGFR (Epidermal growth factor receptor) stability
and offered new insight into cancer pathogenesis.

Commentary

Gasdermin E (GSDME) is specifically cleaved by caspase-3 at

Asp?®with its linker, releasing the GSDME-N terminal fragment
(pore-forming domain) for plasma membrane disruption
and thereby inducing pyroptosis which is regarded as an
inflammatory form of programmed cell death executed by the
gasdermin protein family, which is characterized by cellular
swelling, lysis, and release of pro-inflammatory molecules
[1,2]. Several anti-cancer agents promoting the death of
cancer cells through inducing pyroptosis, and previous
studies of GSDME have centered on its role in pyroptosis [1-5].
In recent years, more and more research is paying attention to
the role of GSDME beyond pyroptosis [6,7]. In our recent work
[8], we discovered a previously unrecognized link between

EGFR is a receptor tyrosine kinase with fundamental
roles in development and normal physiology of epithelial
cells, including stimulating cell proliferation, motility and
differentiation. Due to its frequent overexpression and
hyperactivation, EGFR has been a therapeutic target for
many epithelial cancers [9]. EGFR mutations are the second
most common oncogenic driver event in NSCLC (non-small
cell lung cancer) [10]. In this study, we demonstrated that
GSDME physically interacts with the cytoplasmic fragment
(CT) of EGFR by performing immunoprecipitation. Molecular
docking analysis showed that 6 hydrogen bonding pairs
(Y801, .-K98 Y813, .. -T94 T993, ... -R461
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T993EGFR_K463GSDME' H998EGFR_L96GSDME and H998EGFR_K463GSDME)
play a key role in the binding of GSDME to EGFR. We then
performed a series of cellular assays to demonstrate that
GSDME-FL (GSDME full length) acts as a positive regulator
of EGFR in NSCLC cells. GSDME knockdown inhibited EGFR
dimerization and phosphorylation at tyrosine 1173 (EGFRY"'73),
which activated ERK1/2 and promoted EGFR degradation
via phosphorylation at tyrosine 1045 (EGFRY'°). Moreover,
GSDME-FL increased the stability of EGFR, while the GSDME-N
(GSDME-N terminal fragment) induced EGFR degradation.
Overexpression of GSDME-N reduced the stability of EGFR.
Therefore, different forms of GSDME might play a distinct role
in tumor progression.

We observed that GSDME depletion reduced proliferation
of NSCLC cells and caused GO/G1 cell cycle arrest in vitro.
The protein level of CCND1 (a key G1/S transition-related
protein) was notably decreased in GSDME knockdown cells.
The phosphorylation of ERK1/2 (an upstream regulator of
CCND1) also decreased in GSDME knockdown cells. Therefore,
in addition to acting as the executioner of pyroptosis, the
cytotoxic effect of GSDME depletion might be further
amplified by the EGFR-ERK1/2 cascade, which affects cell
survival and proliferation.

Phosphorylation of EGFRY'%* acts as the degron of EGFR and
is recognized by c-Cbl (an E3 ubiquitin ligase that induces
monoubiquitination and lysosome-mediated degradation
of EGFR), enhancing the ubiquitination and degradation of
EGFR. We speculated that GSDME-EGFR interaction covers the
EGFRY'%* site, increasing its stability and causing the abnormal
activation of EGFR, while the GSDME-N fragment binds to EGFR
on the membrane and promotes its degradation. The function
of the GSDME-N fragment might be related to its pore-forming
function, and further studies are needed to investigate the
role of the GSDME-N fragment. We propose that GSDME-FL
supports cell proliferation through continuously activating
EGFR signaling pathway when cells are not exposed to drug
treatment. However, chemotherapeutic agents’ exposure
induce the cleavage of GSDME, and GSDME-N translocate to
the membrane to induce pyroptosis, interacting with EGFR for
degradation.

In the past decades, anticancer immunotherapies such as
immune-checkpoint inhibitors (ICls) targeting programmed
cell death 1 (PD-1), programmed cell death 1 ligand 1 (PD-L1)
and the inhibitory immune-checkpoint receptors cytotoxic T
lymphocyte antigen 4 (CTLA-4) have demonstrated clinical
efficacy in many types of cancer, including NSCLC [11,12].
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Figure 1. Working model of GSDME in regulating EGFR stability. Full-length GSDME (GSDME-FL) promotes cell proliferation by promoting
EGFR dimerization and maintaining EGFR signaling. GSDME-FL maintains EGFR signaling by physically interacting with EGFR and covering
the EGFRY%* site. When cells are treated with chemotherapeutic agents, caspase-3 cleaves GSDME at Asp*° and releases the GSDME N-ter-
minal fragment (pore-forming domain). Cleavage allows the GSDME-N to induce pyroptosis. Moreover, GSDME-N binds to EGFR on the

PyroptosijO Oy /
o N ; Chemotherapeutic
a | / agents
[ "

Extracellular
Space

Cytoplasm

Active

GSDME-FL

] Cell Immunol. 2023
Volume 5, Issue 2

42



Xu L, Liu X. Sharing Weal and Woe: A Commentary on “Gasdermin E Regulates the Stability and Activation of EGFR in
Human Non-Small Cell Lung Cancer Cells”. ] Cell Immunol. 2023;5(2):41-44.

However, many patients have innate or acquired resistance
to immunotherapies [13]. Pyroptosis has been regarded as an
immunogenic cell death which could enhance the infiltration
of the CD8* T cells in tumor tissue [14]. Therefore, it is essential
to combine pyroptosis inducers with immunotherapies to
increase therapeutic efficacy and improve the outcome of
patients, particularly the ones with EGFR overexpression.
The pyroptosis inducers may degrade EGFR to synergize the
efficacy of immunotherapy. However, whether pyroptosis
inducers are effective in the patients with EGFR mutations
remain to be fully elucidated.

Recent study revealed that GSDME expression enhances
the number and functions of tumor-infiltrating NK and CD8*
T killer and lymphocytes and tumor-associated macrophage
phagocytosis. Induction of inflammatory death in GSDME-
expression cancers subjected to extrinsic challenges (for
example radiation, chemotherapy, and cytotoxic lymphocyte
attack) or intrinsic stress (ER stress and hypoxia) that activate
caspase-3 could have profound effect on tumor growth,
tumor microenvironment (TME), and immune cell recruitment
and function [15].

In summary, our recent work demonstrates a connection
between intracellular EGFR signals and GSDME expression
using a series of well-executed in vitro approaches. In addition
to its role in pyroptosis, GSDME-mediated EGFR stabilization
contributes to the development of NSCLC by activating the
ERK1/2 pathway. GSDME-N fragment cleaved by caspase-3
perforates membranes and thereby induces pyroptosis.
Targeting GSDME to release GSDME-N fragment will be benefit
cancer treatment. Although some chemotherapeutic agents
can induce GSDME cleavage, NSCLC often exhibits resistance
to chemotherapy which may be due to the activation of
other compensatory signaling pathways for cell survival.
Further studies are still needed to investigate the molecular
mechanism of chemotherapeutic resistance. GSDME-
mediated EGFR stability may promote the proliferation of
NSCLC cells, providing new insights for the future development
of NSCLC therapeutic strategies to target EGFR stability via
GSDME-mediated pyroptosis. Nevertheless, future studies are
clearly warranted to demonstrate the regulatory mechanism
of GSDME and EGFR and evaluate the feasibility of translating
these promising findings into a new strategy for use in the
treatment of cancer.
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