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Abstract. Dasatinib, a multikinase inhibitor, is used in
the treatment of chronic myeloid leukemia and was devel-
oped to overcome imatinib resistance. Its mechanism of
action involves the induction of apoptosis, autophagy and
necroptosis. However, it remains unclear whether dasatinib
can induce pyroptosis. In the present study, gasdermin E
(GSDME)-expressing SH-SYSY and A549 cells were chosen
for investigation. Typical pyroptotic features, such as cleavage
of GSDME protein, leakage of lactate dehydrogenase and
large bubbled morphology, were observed in both cell lines
after exposure to dasatinib. The generation of GSDME frag-
ments was inhibited by specific caspase-3 inhibitor ZDEVD in
SH-SYS5Y cells and pan-caspase inhibitor zZVAD in A549 cells.
Moreover, distinct characteristics of pyroptosis were observed
in A549 cells, which occurred only with a high percentage
of Annexin V/propidium iodide double-stained cells and low
level of GSDME protein cleavage. The sensitivity of A549
cells to dasatinib is significantly reduced by increasing cell
numbers. The elevation of GSDMD and GSDME protein
levels was induced by low concentrations of dasatinib, which
was not influenced by the reduction of p53 protein with RNA
interference. In conclusion, to the best of our knowledge, this
is the first study to report that dasatinib can induce pyroptosis
in tumor cells and increase the protein levels of GSDMD and
GSDME in a p53-independent manner.

Correspondence to: Professor Qiyang He, Institute of Medicinal
Biotechnology, Peking Union Medical College and Chinese Academy
of Medical Sciences, 1 Tiantan Xili, Beijing 100050, P.R. China
E-mail: giyang_he@vip.163.com

Abbreviations: DOX, doxorubicin, GSDMD, gasdermin D;
GSDME, gasdermin E; LDH, lactate dehydrogenase; PARP-1, poly
(ADP-ribose) polymerase 1; PI, propidium iodide

Key words: pyroptosis, dasatinib, tumor cells, gasdermin D,
gasdermin E, p53

Introduction

Dasatinib is a multikinase inhibitor, which has potent effects
against chronic leukemia and used in cases of imatinib resis-
tance as a second-generation targeted drug approved by the
Food and Drug Administration (1,2). It has also been shown
to act as potentiator of immunotherapy when used with an
anti-PD-1 inhibitor and as a pharmacologic on/off switch
for immune CAR-T cell activity (3,4). Moreover, dasatinib
has been shown to promote the clearance of senescent cells,
indicating its potential application in improving the overall
health of older adults (5,6). Several molecular targets for
dasatinib have been identified, including BCR-ABL fusion
protein, Src and the collagen receptor discoidin domain
receptor 2 (2,7,8). Accumulating data has demonstrated
the mechanisms by which dasatinib actions are associated
with the induction of apoptosis (9), autophagy (10) and
necroptosis (11), depending on the cell type being targeted.
However, it remains unclear whether dasatinib can evoke
pyroptosis in tumor cells.

Pyroptosis, a mode of necrotic cell death, is characterized
by cell swelling and the release of pro-inflammatory molecules
due to pore formation in the cell membrane (12). One of the
main family of proteins involved in pyroptosis are gasdermin
proteins, cleavage fragments of these proteins insert into the
cell membrane. Gasdermin D (GSDMD) mediates protection
against bacterial infections, whereas gasdermin E (GSDME)
is involved in chemotherapy-induced pyroptosis in tumor
cells (13,14), which requires the activation of caspase-3. The
expression of the GSDME gene is promoted by anti-oncogene
p53 (15). Research has shown that targeted drugs can induce
pyroptosis in cancer cells, such as trametinib in lung carci-
noma cells, and cytotoxic antitumor agent 5-fluorouracil in
gastric cancer cells (16,17).

In order to determine whether dasatinib can induce
pyroptosis in tumor cells, two GSDME-expressing cell
lines were chosen for the present study. These cell lines
have previously been used to study chemotherapy-induced
pyroptosis (13). To the best of our knowledge the present
study demonstrates for the first time that dasatinib induces
typical pyroptosis in human SH-SY5Y and A549 tumor
cells.
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Materials and methods

Drugs and chemicals. Dasatinib was purchased from Selleck
Chemicals. A 40 mM solution was prepared in dimethyl
sulfoxide and stored at -20°C until use. Doxorubicin (DOX),
specific caspase-3 inhibitor Z-DEVD-FMK (zDEVD) and
pan-caspase inhibitor Z-VAD (OMe)-FMK (zVAD) were
obtained from MedChemExpress. Cell counting kit-8 (CCK-8)
was purchased from Bimake. Annexin V-propidium iodide
(PI) apoptosis kit was purchased from Beijing 4A Biotech Co.,
Ltd. Lactate dehydrogenase (LDH) assay kit was obtained
from Nanjing Jiancheng Bioengineering Institute.

Cell lines and cell culture. Human neuroblastoma SH-SY5Y
cell line and human non-small cell lung cancer A549 cell line
were purchased from The Cell Bank of Type Culture Collection
of the Chinese Academy of Sciences. The SH-SYSY cell line
was authenticated at 100% with an ATCC profile by Meide
Huasheng Detection Technology Co (584164.b2bname.com/),
using the short tandem repeat DNA profile method. SH-SY5Y
cells were cultured in DMEM/F12 medium (HyClone; GE
Healthcare Life Sciences), and A549 cells were maintained
with F12 medium (HyClone; GE Healthcare Life Sciences).
The two cell lines were supplemented with 10% fetal bovine
serum (PAN-Biotech GmbH). The cells were incubated
at 37°C in a humidified atmosphere with 5% CO,.

CCK-8 assay. CCK-8 assay was determined according to the
manufacturer's protocol. Cells were seeded into a 96-well plate
at a density of 3,000 cells/well, incubated for 24 h at 37°C,
and then exposed to dasatinib or DOX for 72 h at 37°C.
After co-incubation with CCK-8 for 2 h at 37°C, the optical
density (OD) values were read by a microplate reader (Bio-Ra
Laboratories, Inc.) at 450 nm. Viability of the control group
without drug was considered as 100%. Cell survival rates was
calculated as follows: (%)=(OD of the drug-treated groups-OD
of background)/(OD of the control group-OD of background)
x100%. These rates were then plotted in GraphPad Prism 5
(GraphPad Software, Inc.).

Western blot analysis. Cells were lysed with lysis buffer,
which contained 50 mM Tris-HCI (pH 7.5), 150 mM NacCl,
5 mM EDTA, 50 mM sodium fluoride, 1 mM dithiothreitol,
1% Triton X-100, 1 mM sodium orthovanadate and protease
inhibitors. The protein concentration was measured using Quick
Start™ Bradford 1x Dye Reagent (cat. no. 500-0205; Bio-Rad
Laboratories, Inc.) with a microplate reader at 590 nm. A total
of 20 ug protein/lane was separated via SDS-PAGE on a 10 or
12.5% gel. The proteins were transferred to a PVDF membrane
(EMD Millipore), and then blocked with 5% skimmed milk
at 4°C for 1 h. The membrane was incubated with primary
antibodies overnight at 4°C, and incubated with the appropriate
horseradish peroxidase-conjugated secondary antibody for 1 h at
room temperature. The immunoreactive bands were visualized
using the ECL Plus Western Blotting Detection System (Bio-Rad
Laboratories, Inc.), and detected by an Amersham Imager 600
(GE Healthcare). The GSDME (1:2,000; cat. no. ab215191) and
GSDMD (1:1,000; cat. no. ab210070) antibodies were obtained
from Abcam. The antibodies against poly (ADP-ribose) poly-
merase 1 (PARP-1; 1:1,000; cat. no. 9532) and cleaved caspase-3

ZHANG et al: DISTINCT INDUCTION OF PYROPTOSIS BY DASATINIB IN TUMOR CELLS

100 =8~ SH-SY5Y
== A549
X
2
E
=
-
)
Q
0 | ¥ | ¥ I ' ||
0.01 0.1 1 10 100
Dasatinib (uM)

Figure 1. Rates of cell viability in SH-SY5Y and A549 cells. Cells were incu-
bated with dasatinib for 72 h. Cell viability was determined by a CCK-8 assay.
Results are expressed as the mean + SD from three separate experiments.

(1:500; cat. no. 9664) were purchased from Cell Signaling
Technology, Inc. The p53 (1:2,000; cat. no. sc-126) and [3-actin
(1:50,000; cat. no. sc-47778) antibodies were purchased from
Santa Cruz Biotechnology, Inc. The secondary antibodies
goat anti-rabbit IgG conjugated with HRP Conjugate (1:1,000,
cat. no. HS101-01) and goat anti-mouse IgG conjugated with
HRP (1:1,000, cat. no. HS201-01) were purchased from Beijing
Transgen Biotech Co., Ltd.

Determination of apoptotic cells via Annexin V/PI staining.
Cells were collected after exposure to the drugs for 24 h
(SY5Y cells) and 48 h (A549 cells) and then stained with 5 ul
Annexin V and final concentration of 2 yg/ml PI for 10 min at
room temperature in the dark according to the manufacturer's
protocols. The fluorescent intensities of the various groups
were detected by a BD FACSCalibur flow cytometer (BD
Biosciences) and were analyzed by CellQuest Pro software
version 5.1 (BD Biosciences).

Identification of dead cells stained with PI. The Pl-stained
assay was used for the identification of dead cells. The cells
were stained with 2 pg/ml PI in the dark for 10 min at room
temperature after collection. The proportion of PI-positive
cells was detected by a BD FACSCalibur flow cytometer and
analyzed by CellQuest Pro software version 5.1.

LDH release assay. The LDH release assay was performed
following the manufacturer's protocols. The total LDH present
in the culture medium from the control group was set as 100%,
and LDH release was calculated as follows: LDH release
(%)=(OD of the drug-treated group-OD of blank control
group)/(OD of the maximum group-OD of blank control
group) x100%.

RNA interference. Small interfering (si)RNA against p53
was synthesized by Invitrogen; Thermo Fisher Scientific, Inc.
The sequences of p53 were as follows: p53 siRNA: Forward,
5'-CAGCACATGACGGAGGTTGT-3' and reverse, 3'-TCA
TCCAAATACTCCACACGC-5'; p53 siRNA: Forward,
5'-GAGGTTGGCTCTGACTGTACC-3' and reverse, 3-TCC
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Figure 2. Induction of pyroptosis with dasatinib in SH-SY5Y and A549 cells. (A) Morphological changes in the DOX or dasatinib-induced pyroptosis. One
representative result from three independent experiments is shown. (B) Levels of LDH release in the culture supernatant after exposure to DOX. Levels of LDH
after exposure to dasatinib in (C) SH-SY5Y cells and (D) A549 cells. "P<0.05, “P<0.01 represents the drug treated groups vs. control group. DOX, doxorubicin;

Ctrl, control; LDH, lactate dehydrogenase.

GTCCCAGTAGATTACCAC-5'". siRNA (100 pmol) was trans-
fected into A549 cells using Lipofectamine® 2000 (Invitrogen;
Thermo Fisher Scientific, Inc.) following the manufacturer's
protocols. After 6 h transfection the cell were then maintained
with refreshed culture medium for 18 h (the total transfec-
tion time was 24 h), the cells were then used for subsequent
experiments. The p53 protein level was detected by western
blot analysis.

Cell recovery assay. A549 cells were seeded into a 96-well
plate at a density of 3,000 cells/well, incubated for 24 h
at 37°C. After 24 h of exposure to dasatinib at 37°C, the
drug was washed out. The cells were washed with phosphate
buffer saline solution three times and then refreshed with
new F12 culture medium. After incubation for 48 h at 37°C,
floating cells were transferred to a centrifugation tube, and the
adherent cells were digested for 2 min with 0.1% trypsinase
solution. Cells were then centrifuged for 5 min at 800 x g at
room temperature, and then suspended in phosphate buffer.
The cells were counted using a Coulter counter (Beckman
Coulter, Inc.). The percentage of adherent cells was calculated
as follows: %=Adherent cell number/(adherent cell number +
floating cell number) x100%.

Statistical analysis. Data are presented as the mean + SD from
three independent experiments. Statistical analysis was calcu-
lated using ANOVA followed by Tukey's test using SSPS 19.0

(IBM Corp.). P<0.05 was considered to indicate a statistically
significant difference.

Results

Dasatinib has distinct effects on the survival rates of
SH-SY5Y and A549 cells. The effects of dasatinib treatment
on cell survival rates were detected using the CCK-8 method.
As shown in Fig. 1, SH-SYSY cells were less sensitive to
dasatinib than the A549 cells, and the IC;, value was 17.9 uM.
Moreover, the range of viable concentrations of dasatinib
was narrow in SH-SYSY cells. Although the cell viability of
SH-SYSY cells was 81.1% with 10 pM dasatinib treatment,
almost all of the cells died after exposure to 40 uM of the
drug. In contrast to SH-SY5Y cells, A549 cells were more
sensitive to dasatinib. The inhibition rate was 63.2% when
the cells were treated with 0.01 M dasatinib. However, the
survival rates declined very slowly from 0.5 to 5 yM dasatinib
treatment (Fig. 1).

Dasatinib treatment induces typical pyroptosis in SH-SY5Y and
A549 cells. The typical characteristics of pyroptosis, including
the large bubbled morphology, the generation of GSDME-N
terminal fragments and the release of LDH (13), were signifi-
cantly induced in the SH-SY5Y and A549 cells by DOX, a
positive control drug for tumor chemotherapy (Figs. 2A and B
and 3A). This is consistent with results from a previous study (13).
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Figure 3. Changes in pyroptosis-related proteins detected with western blotting. SH-SYSY cells were treated with (A) DOX or (B) dasatinib for 24 h, and
(C) A549 cells were exposed to dasatinib for 48 h. One representative result from three independent experiments is shown. (D) Relative amounts of protein
levels were quantified. "P<0.05, “P<0.01 represents the drug treated groups vs. control group. DOX, doxorubicin; Ctrl, control; GSDME, gasdermin E;
GSDME-N N-terminal fragment of gasdemin E; GSDMD, gasdermin D; GSDMD-N, N-terminal fragment of gasdemin D; CASP3-C, cleaved caspase-3;
PARP-1, poly (ADP-ribose) polymerase 1; PARP-1-C, cleaved fragment of PARP-1.

Similar characteristics were observed in SH-SY5Y and A549
cells after exposure to 30 or 40 M dasatinib for 48 h (Figs. 2
and 3B and C). Interestingly, cleavage of GSDMD was detected
in SH-SYS5Y cells after treatment with either dasatinib or DOX
(Fig. 3A and B). While there was a high level of LDH release in
A549 cells following treatment with 10 M dasatinib, very few
GSDME-N fragments were detected (Figs. 2C and 3C).

Effect of dasatinib on p53 expression differs between SH-SY5Y
and A549 cells. During apoptotic progression, the protein level
of tumor suppressor gene p53 gradually increases. Therefore,
the present study investigated whether p53 is associated with
dasatinib-induced pyroptosis. Increased pS3 protein levels were
observed in SH-SYS5Y cells after treatment with dasatinib or
DOX, especially in the DOX-treated group (Fig. 3A and B). By
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Figure 4. Cell apoptosis induced by dasatinib shown using Annexin V/PI staining. (A) SH-SYSY cells after exposure to dasatinib for 24 h; (B) A549 cells after
exposure for 48 h. One representative result from three independent experiments is shown. Ctrl, control; PI, propidium iodide.

contrast, A549 cells showed a reduction of p53 protein levels
after exposure to dasatinib (Fig. 3C), suggesting differences
in p53 expression between different cell lines in response to
dasatinib treatment.

Dasatinib has distinct effects on the apoptotic response in
SH-SY5Y and A549 cells. As pyroptosis is secondary to apop-
tosis and the cleavage of GSDME requires the activation of
caspase-3 (13,14), apoptotic characteristics in relation to pyrop-
tosis were investigated. In SH-SYSY cells, apoptotic cells with
Annexin V/PI staining, activation of caspase-3 and PARP-1
cleavage were associated with the occurrence of pyroptotic
features after exposure to dasatinib, in a concentration-depen-
dent manner (Figs. 3B and 4A). However, a notable apoptotic

response following dasatinib treatment was observed in the
A549 cells. A high percentage of Annexin V-stained cells
and weak cleavages of caspase-3 and PARP-1 were detected
following treatment with 10 M dasatinib (Figs. 3C and 4B),
inconsistent with the appearance of pyroptotic features. This
suggests that different pyroptotic events occurred in the two
cell lines after exposure to dasatinib.

Activation of caspase is required for dasatinib-induced pyrop-
tosis. It has been reported that chemotherapy drug-induced
pyroptosis is mediated by caspase-3 (13,14). To elucidate the
role of caspase-3 in dasatinib-induced pyroptosis, the specific
caspase-3 inhibitor zDEVD was used to inhibit activated
caspase-3 in the cells. As shown in Fig. 5A, the cleavage
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Figure 5. Requirement of caspase activation in dasatinib-induced pyroptosis. (A) Suppression of GSDME cleavage by pretreatment with caspase-3 inhibitor
zDEVD when the SH-SYS5Y cells were treated with 40 ym dasatinib. (B) Caspase-3 activity in A549 cells could not be inhibited by caspase-3 specific
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tive result from three independent experiments is shown. "P<0.05, *“P<0.01 represents the drug treated groups vs. control group. GSDME, gasdermin E;
GSDME-N, N-terminal fragment of GSDME; zDEVD, caspase-3 inhibitor Z-DEVD-FMK; zVAD, pan-caspase inhibitor Z-VAD (OMe)-FMK; CASP3-C,

cleaved caspase-3.

of both caspase-3 and GSDME was notably inhibited in
SH-SYSY cells pre-treated with zDEVD. This suggests that
the activation of caspase-3 was essential to dasatinib-induced
pyroptosis in SH-SYSY cells.

Unexpectedly, the activation of caspase-3 and the
generation of GSDME-N fragments were not suppressed by
pre-treatment with zZDEVD in A549 cells (Fig. 5B). However,

the activation of caspase-3 and the generation of GSDME-N
fragments in A549 cells were significantly suppressed by the
pan-caspase inhibitor, zZVAD (Fig. 5C).

Number of cells affects A549 cell sensitivity to dasatinib.
As previously reported, the IC;, value of dasatinib in A549
cells was >5 uM, as measured by the MTT method (9). In
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the present study, the IC, value was 0.04 yM, as determined
by the CCK-8 method. Therefore, the reason for this notable
difference was explored. A549 cells were seeded at various
densities in a 96-well plate. The IC, value of dasatinib in
A549 cells was 2.5 uM at a seeding density of 9x10° cells/well
(Fig. 6A), suggesting that the number of cells affects cell
viability following dasatinib treatment.

After 24 h of exposure to dasatinib, the drug was washed
out and the cells were refreshed with a new culture medium.
After 6 h of refreshment, some of the cells had recovered and
adhered following 0.5 M dasatinib treatment. The percentage
of non-adherent cells was only 13.2% 48 h after the medium was
replaced, suggesting that most of the A549 cells were still alive
(Fig. 6B and C). However, <10% of the cells had adhered in the
2 or 5 uM dasatinib treatment groups 48 h after the medium
was replaced. In order to differentiate the live cells from the
dead cells, a PI single staining experiment was performed.
These data showed high percentages of Pl-stained cells after
exposure to 2 or 5 uM dasatinib for 24 h. Furthermore, the

proportion of PI positive cells remained stable after continuous
incubation with dasatinib for 72 h (Fig. 6D).

Low concentration of dasatinib results in an increase of
GSDME and GSDMD protein levels in A549 cells. During
dasatinib-induced pyroptosis in A549 cells, it was found that
the protein levels of GSDME and GSDMD increased slightly
following treatment with 10 or 20 xM dasatinib (Fig. 3C). This
led to further experiments to clarify whether dasatinib treat-
ment itself results in the increase in protein levels. As shown in
Fig. 7A, the protein levels of GSDME and GSDMD are signifi-
cantly elevated in A549 cells following treatment with lower
concentrations of dasatinib, and this increase was both concen-
tration-dependent and -independent of changes in p53 protein
levels. A time point experiment showed that the protein levels
of GSDME and GSDMD increased after A549 cells following
exposure to 0.2 uM dasatinib for 6, 12 or 24 h (Fig. 7B).
However, the p53 protein levels in the dasatinib-treated groups
were lower than those in the untreated groups.
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Figure 7. Increase in GSDME and GSDMD protein levels induced by low concentrations of dasatinib in A549 cells. (A) Increase in GSDME and GSDMD
protein levels after treatment with low concentrations of dasatinib. (B) Time point expressions of GSDME and GSDMD protein after exposure to 0.2 uM
dasatinib. (C) Decrease in pS3 expression with RNA interference did not affect the expression of GSDME and GSDMD proteins after exposure to 0.5 uM
dasatinib. The quantified results are expressed as the mean = SD from three separate experiments. "P<0.05, “"P<0.01 represents the drug treated groups vs.
control group. NC, negative control; GSDME, gasdermin E; GSDMD, gasdermin D; Ctrl, control; siRNA, small interfering RNA.

To rule out the possibility that p53 participates in the regu-
lation of dasatinib-related GSDME and GSDMD expression,
RNA interference was used to knock down p53 in A549 cells. As
shown in Fig. 7C, p53 protein levels were significantly reduced
following siRNA transfection. The protein levels of GSDME
and GSDMD were still upregulated in the p53 knockdown cells
treated with 0.5 uM dasatinib for 24 h, demonstrating that the
expression levels of GSDME and GSDMD are upregulated in
response to dasatinib in a p53-independent manner.

Discussion

In the present study, the characteristics of dasatinib-induced
pyroptosis in gasdermin-expressing human SH-SYS5Y and
A549 tumor cells, have been described. To the best of our
knowledge, this is the first report showing that dasatinib can
induce pyroptosis in tumor cells. Distinct pyroptotic features
are also shown in dasatinib-treated A549 and SH-SY5Y
cells. In addition to apoptosis, necroptosis and autophagy,



Bzl SPANDIDOS
7] ,§, PUBLICATIONS

pyroptosis is another type of cell death induced by dasatinib
action in both normal and tumor cells. As dasatinib is used
in the treatment of leukemia, it is useful for the demon-
stration of dasatinib-induced pyroptosis in leukemia cell
lines. However, to the best of our knowledge, there are few
GSDME-expressing leukemia cell lines, including HL-60 cell
and K562 cell lines (13). The significance of dasatinib-induced
pyroptosis may be associated with micro-environment condi-
tions in tumor cells, such as inflammation and therapy efficacy.
It may be valuable to explain the mechanism of dasatinib in
overcoming drug resistance in lung tumors, such as T790M
resistance (18).

According to experiments in the present study, the positive
control drug DOX always induced typical pyroptosis in several
cell lines (data not shown), in contrast to dasatinib treatment.
There are no differences in the induction of pyroptosis in
both cell lines (Figs. 2 and 3). Apoptotic cells with Annexin
V/PI staining were not accurately detected in the DOX-treated
groups due to the overlapping of DOX auto-fluorescence and
PI fluorescence.

As previously reported, GSDME meditates the induction
of pyroptosis by chemotherapy agents (13,14). Another protein
linked to pyroptosis, GSDMD, may play a role in tumor
pathology. Treatment with dasatinib promoted the cleavage of
both GSDME and GSDMD in SH-SYS5Y cells (Fig. 3B). In
non-small cell lung cancer, reduction of GSDMD can inhibit
proliferation and is associated with an improved prognosis (19).
Metformin can induce pyroptosis via the cleavage of GSDMD
in human esophageal carcinoma cells (20). It is likely that
more members of the gasdermin protein family will be shown
to have roles in tumor pathology and therapy efficacy.

The question remains as to the reason for different
GSDME-expressing tumor cells having distinct pyroptotic
responses upon treatment with chemotherapy agents. In the
present study, it was found that the caspase-3 specific inhibitor
zDEVD did not suppress the activation of caspase-3 and the
apoptotic rate is inconsistent with the cleavage of GSDME in
A549 cells (Figs. 3C and 4B), therefore it is likely that other
caspases are involved. Caspase-1 can induce apoptosis in
GSDMD-deficient cells (21). Caspase-8 is a switch molecule
for apoptosis, pyroptosis and necroptosis (22). It is commonly
known that the continuous expression of p53 leads to the
initiation of apoptosis after treatment with cytotoxic antitumor
agents (23). As pyroptosis is secondary to apoptosis, high
expression of p53 protein is proportional to the amount of
cleavage fragments of GSDME in SH-SY5Y cells treated with
dasatinib or DOX (Fig. 3). However, pyroptotic characteristics
were also observed upon weak activation of caspase-3 and
lower levels of p53 protein after exposure to dasatinib in A549
cells (Figs. 3C and 4B). The underlying mechanisms of these
effects are currently being studied in our lab.

In the present study it is reported that low concentra-
tions of dasatinib can result in an increase in protein levels
of GSDME and GSDMD in A549 cells in a p53-independent
manner (Fig. 7). To the best of our knowledge, this is the first
study to show that dasatinib can induce to the upregulation of
GSDME and GSDMD. Induction of GSDME expression by
p53 was previously elucidated as a response to chemotherapy
treatment, such as DOX or etoposide (15). The expression of
GSDME is also elevated by glucocorticoids and forskolin, an
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activator of protein kinase A, however increased expression
was not sufficient to induce apoptosis (24). Transfection of
GSDME gene-carrying plasmids have been shown to increase
apoptosis in heptocellular carcinoma cells (25), suggesting
that GSDME has cytotoxic effects in tumor cells. It is unclear
whether increased levels of GSDME can inhibit cell prolifera-
tion in the present study. Therefore, further investigation into
the mechanism by which dasatinib modulates the expression
of GSDME and GSDMD proteins is needed.

In the present study, it was discovered that higher concen-
trations of dasatinib is required for induction of pyroptosis in
A549 cells compared with SH-SY5Y cells. A high percentage
of apoptotic cells was detected after exposure to 10 uM dasat-
inib (Fig. 4), whereas it failed to induce cleavage fragment of
GSDME in A549 cells (Fig. 3C). It may be that dasatinib can
induce specific type of cell death in A594 cells. The cellular
context of A549 cells may be responsible for it. High endog-
enous levels of nuclear factor erythroid 2-related factor 2 have
been reported in A549 cells (26). In addition, high p53 expres-
sion was previously detected in A549 cells (27). As CCK-8 in
this study for assessing cell survival, the sensitivity of A549
cells to dasatinib was influenced by cell numbers (Fig. 6). The
possibility that culture volume affects the action of dasatinib
on A549 cells has been ruled out (priliminary data not shown).
Notably, suppression of Src activity in A549 cells in response
to 150 nM dasatinib has been observed previously (9,28),
suggesting that lower concentrations of dasatinib can play an
inhibitory role. In a recent report, pyroptosis was shown to be
induced in A549 cells by the chemotherapy agent cisplatin,
but not by paclitaxel (29). These differences may be due to the
heterogeneity of A549 cell populations as three sub-types were
discovered according to cell morphological and molecular
features (30).

In conclusion, dasatinib can induce typical pyroptosis in
tumor cells and promote the expression of both GSDME and
GSDMD in some types of tumor cells. These findings will
broaden the understanding of the roles that pyroptosis plays
in tumor cells. In addition, it is helpful to explain the various
actions of dasatinib on normal and tumor cells.
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