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Abstract. Negative regulation of the signal mediated by the 
programmed cell death protein 1 (PD-1)/programmed death-
ligand 1 (PD-L1) pathway can effectively inhibit the function 
of T and B cells, which play a key role in the regulation of 
immune response. Recently, emerging evidence has suggested 
that the expression of PD-L1 is related to the mutation status 
of the epidermal growth factor receptor (EGFR). Moreover, 
the activation of the EGFR signaling pathway can induce 
expression of PD-L1. In the present study, we demonstrated 
that activated EGFR can upregulate the expression of PD-L1 
through the interleukin 6/Janus kinase/signal transducer and 
activator of transcription 3 (IL-6/JAK/STAT3) signaling 
pathway in non-small cell lung cancer (NSCLC) cells. Cells 
treated with epidermal growth factor receptor tyrosine 
kinase inhibitors (EGFR-TKIs) can downregulate the activa-
tion of the IL-6/JAK/STAT3 pathway, which subsequently 
reduces the expression of PD-L1. Furthermore, silencing of 
PD-L1 expression in NSCLC cells correlated with inhibition 
of cell proliferation and enhanced tumor cell apoptosis. In 
summary, our research indicates that EGFR is involved in the 
regulation of PD-L1 expression and cell proliferation via the 
IL-6/JAK/STAT3 signaling pathway in NSCLC. The present 
study suggests the potential of combined targeted therapy with 
immunotherapy in the treatment of NSCLC.

Introduction

Lung cancer is one of the most common types of cancer and is 
the leading cause of cancer death worldwide (1). Approximately 

80-85% of lung cancer is non-small cell lung cancer (NSCLC) 
and disease is detected in advanced stages in more than 65% 
of NSCLC patients (2,3). However, owing to the development 
of platinum-based chemotherapy and operation methods, the 
outcome of NSCLC has significantly improved. Nevertheless, 
NSCLC is still an increasing threat to human health.

Recent studies in human genetics have led to a new strategy 
of cancer treatment: personalized targeted therapy based on 
the status of oncogenic drivers mutated in tumor cells (4,5). 
To date, small molecular drugs targeting the epidermal growth 
factor receptor (EGFR) and anaplastic lymphoma kinase (ALK) 
have been widely used in NCSLC patients who have EGFR or 
ALK mutations, respectively. Among all of these treatments, 
the epidermal growth factor receptor tyrosine kinase inhibitor 
(EGFR-TKI) stands out as one of the most effective medicines 
for patients with NSCLC, as it significantly prolongs overall 
survival (OS) and progression-free survival (PFS) (5-7).

Recent studies have suggested that activation of EGFR is 
positively associated with the activation of PD-L1 in NSCLC 
cells. EGFR mutations are directly related to the upregula-
tion of PD-L1 expression (8-11). Programmed cell death 
protein 1 (PD-1) and its ligand the PD-L1, play a major role 
in suppressing the immune system during cancer development 
and can therefore be used as immunotherapy target. Some 
in vivo studies have shown that blocking the PD-1/PD-L1 
pathway can restore the antitumor activity of T cells (12,13). 
Furthermore, in clinical trials, PD-1/PD-L1 checkpoint inhibi-
tors showed tolerable efficacy in patients with advanced or 
metastatic NSCLC (14). All of these results indicate that highly 
activated EGFR is associated with overactivation of the PD-1/
PD-L1 pathway, which leads to an increasing risk of tumor 
immune escape in NSCLC. However, the potential mechanism 
behind this event remains unclear.

One recent study indicated that interleukin 6 (IL-6)-
mediated PD-L1 expression in tolerogenic antigen-presenting 
cells (APCs) was controlled by signal transducer and activator 
of transcription 3 (STAT3). More specifically, activated 
STAT3 was shown to bind to the PD-L1 promoter and, 
subsequently, promote transcription of PD-L1 (15). To the 
best of our knowledge, the IL-6/Janus kinase (JAK)/STAT3 
is a canonical signaling pathway which plays a critical role 
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in the initiation, development and formation of various 
cancers (16). One previous study suggested that the EGFR 
signaling pathway is involved in the activation of the IL-6/
JAK/STAT3 pathway (17). Taken together, it is tempting to 
speculate that EGFR can regulate the expression of PD-L1 via 
the IL-6/JAK/STAT3 pathway.

In the present study, we investigated the relationship 
between the EFGR signaling pathway and PD-L1 in NSCLC 
cells and the involvement of IL-6/JAK/STAT3 pathway in this 
relationship. Furthermore, we also evaluated the role of PD-L1 
in survival of NSCLC cells.

Materials and methods

Cell culture, treatment and transfection. Human EGFR 
wild-type NSCLC cell lines (i.e. H1299 and SPC-A1) and 
EGFR-mutated NSCLC cell lines (i.e. H1975 and HCC827) 
were obtained from the Shanghai Institutes of Biological 
Sciences Cell Bank and were maintained in RPMI-1640 
medium (Gibco) supplemented with 10% fetal bovine serum 
(FBS; Gibco) and 1% penicillin/streptomycin (Gibco). PC-9 
cells were obtained from Professor Cai-cun Zhou as a gift 
and were maintained in Dulbecco's modified Eagle's medium 
(DMEM; Gibco) supplemented with 10% FBS (Gibco) and 
1% penicillin/streptomycin (Gibco). All cells were cultured in 
humidified incubators at 37˚C with 5% CO2.

For gefitinib treatment, cells were seeded into 96-well 
plates at a density of 3x103 cells/well, grown overnight and then 
induced with varying drug concentrations for 48 h: 0, 0.005, 
0.01, 0.1, 1, 5, 10, 20 and 40 µM gefitinib (AstraZeneca). For 
AG490 treatment, cells were seeded into 6-well plates (3x105 
cells/well), grown overnight and then serum-starved for 24 h. 
Subsequently, serum-starved cells were treated with AG490 
(100 µM; Sigma-Aldrich) for 4 h.

For small interfering RNA (siRNA) transfection, prede-
signed siRNA targeting PD-L1 and STAT3 were purchased 
from Shanghai GenePharama Co., Ltd., Shanghai, China. 
Transfections were performed using the siRNA transfection 
kit (Shanghai GenePharama) according to the manufacturer's 
protocol.

EGFR mutation analysis. Genomic DNA samples were 
extracted by the Genomic DNA kit (Tiangen Biotech Co., Ltd., 
Beijing, China) according to the manufacturer's instructions 
and sent to our collaborator in the Central Laboratory of the 
First Affiliated Hospital of Soochow University for EGFR 
mutation analysis (exons 18-21) by amplification-refractory 
mutation system (ARMS) PCR and direct sequencing.

Enzyme-linked immunosorbent assay (ELISA). Cell-free 
supernatant was harvested after treatment at different time-
points, i.e. 0, 2, 4, 8, 12, 24 and 48 h. IL-6 ELISA analyses 
were conducted by using a commercially available ELISA kits 
(Multi Sciences) according to the protocols suggested by the 
manufacturer. Standard dilutions were prepared as suggested. 
The OD450 was read and the concentration of IL-6 was calcu-
lated according to the standard curve.

Western blot analysis. Approximately 10x106 cells were 
harvested and lysed in 1X RIPA buffer with proteinase and 

phosphatase inhibitors. Cell lysates were cleared by centrifu-
gation at 4˚C for 20 min at 12000 x g. Protein was separated 
by sodium dodecyl sulfate-polyacrylamide gel electropho-
resis (SDS-PAGE) and transferred onto a polyvinylidene 
fluoride (PVDF) membrane. After blocking in 5% non-fat 
milk/T-BST buffer for 1 h, membranes were incubated in 
primary antibodies overnight at 4˚C. The following primary 
antibodies were used in the dilution as suggested by the 
supplier: PD-L1 (1:1,000; Cell Signal Technology), p-EGFR 
(1:1,000; Cell Signal Technology), p-STAT3 (1:1,000; 
Cell Signal Technology), STAT3 (1:1,000; Cell Signal 
Technology), GAPDH (1:4,000; Cell Signal Technology). 
After primary antibody incubation, blots were incubated 
in HRP-conjugated secondary antibodies for 2-3 h at room 
temperature. Immunoreactive proteins were detected using 
the SuperSignal West Pico Chemiluminescent substrate 
(Thermo Fisher Scientific).

RNA extraction and real-time polymerase chain reaction 
(RT-PCR). Total RNA was extracted from cells using the 
TRizol method (Takara Bio). Synthesis of cDNA with reverse 
transcriptase was performed with the M-MLV First Strand kit 
(Invitrogen). cDNA aliquots were subjected to RT-PCR reac-
tions using the SYBR Premix Ex Tag Ⅱ (Takara) on the ABI 
PRISM 7500 Sequence Detection system (Applied Biosystems). 
Primers used for RT-PCR were as follows: 5'-GGTGCCGA 
CTACAAGCGAAT-3' (forward) and 5'-GGTGACTGGATC 
CACAACCAA-3' (reverse) for PD-L1; and 5'-TGCACCACC 
AACTGCTTAGC-3' (forward) and 5'-GGCATGGACTGTG 
GTCATGAG-3' (reverse) for GAPDH.

Cell proliferation assay. Cells were seeded in 96-well plates at 
a density of 3x103 cells/well. After 24, 48 and 72 h, every well 
was treated with 10 µl of cell Counting kit-8 solution (Beyotime 
Institute of Biotechnology) and the OD450 was measured by a 
microplate reader after 4 h (Thermo Fisher Scientific).

Colony formation assay. Cells were seeded (3x103 cells/well) 
in a 6-cm culture dish. After a week, cells were washed twice 
with PBS, fixed with methanol for 30 min and stained with 
crystal violet overnight. Images from every plate were taken 
and analyzed by ImageJ software.

Cell apoptosis analyses. Cell apoptosis was detected using 
an Annexin V-fluorescein isothiocyanate (FITC)/propidium 
iodide (PI) apoptosis detection kit (Beyotime Institute of 
Biotechnology) according to the manufacturer's instructions. 
Briefly, cells were washed twice with cold PBS and then 5x104 
cells were resuspended in 1 ml binding buffer containing 
Annexin V/FITC and PI. After incubation at room tempera-
ture for 20 min in the dark, staining results were detected by 
the fluorescence-activated cell sorting FACSCaliber system 
(Beckman Coulter) within 30 min.

Statistical analysis. All numerical data were presented as 
the mean ± standard error of the mean (SEM). Statistical 
analysis was performed by a two-tailed Student's t-test and 
the difference was considered significant at P-value of <0.05. 
The statistical analyses were carried out with SPSS 17.0 
software.
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Results

The expression of PD-L1 is closely related with EGFR muta-
tions. The variation in EGFR exon 18-21 was evaluated in 
three EGFR-mutant cell lines, i.e. HCC827, PC-9 and H1975. 
An activating deletion in exon 19 was found in the HCC827 
and PC-9 cell lines and a leucine-to-arginine substitution at 
codon 858 (p.L858R) together with a threonine-to-methionine 
substitution at codon 790 (p.T790M) were detected in the 
H1975 cell line (Fig. 1A).

The transcription and translation level of PD-L1 was 
measured by RT-PCR and western blot analysis in three 
EGFR-mutant cell lines as mentioned above and three EGFR 
wild-type cell lines, i.e. H1299, SPC-A1 and A549. As shown 
in Fig. 1B, PD-L1 expression was much higher in the three 
EGFR-mutant cell lines in comparison to the EGFR wild-type 
cell lines, with the exception of the H1299 cell line, which had 
comparable PD-L1 expression levels as seen in the PC-9 cells 
(Fig. 1B). The potential reason for this could be due to the 
deletion of TP53 in these cells, which has already be shown to 
be closely related with PD-L1 expression (18).

In summary, we were able to associate the expression 
of PD-L1 with EGFR mutations in NSCLC cells. EGFR-

activating mutations can upregulate the transcription and 
translation of PD-L1.

EGFR signaling pathway is involved in the regulation of PD-L1 
expression in EGFR-mutant NSCLC cells. To investigate the 
relationship between EGFR activation and PD-L1 expression 
in EGFR-mutant NSCLC cells, we induced HCC827 and PC-9 
cells with the recombined human epidermal growth factor 
(EGF) in various concentrations (0, 25, 50 and 75 ng/ml) for 
48 h in order to activate the EGFR pathway. The transcriptional 
change of PD-L1 was measured by RT-PCR, which showed a 
positive association between EGF concentration and PD-L1 
mRNA levels (Fig. 2A). The PD-L1 protein expression change 
was compared between untreated and EGF-treated (50 ng/ml) 
cells (HCC827 and PC-9) by western blot analysis, which 
indicated a significant increase after treatment (Fig. 2B). All 
of these results suggested that EGFR activation led to PD-L1 
upregulation.

For more clarification, we treated HCC827 and PC-9 cells 
with gefitinib (an EGFR-TKI) in different concentrations 
according to the half maximal inhibitory concentration (IC50) 
which we obtained from our preliminary experiments (data 
not shown) so that we could inhibit the activation of the EGFR 

Figure 1. The expression of PD-L1 is closely related with EGFR mutations. (A) By sequencing, the mutation points of the EGFR-mutant cell lines (HCC827, 
PC-9 and H1975) were confirmed. (B) The mRNA and protein expression level of PD-L1 were detected by RT-PCR and western blot analysis, respectively in 
H1299, SPC-A1, A549, HCC827, H1975 and PC-9 cells. GAPDH was used as a loading control in western blot analysis.
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pathway. The expression of PD-L1 was measured by western 
blot analysis, which suggested a significant dose-dependent 
decrease of PD-L1 presenting after gefitinib treatment 
(Fig. 2C).

As a result, activity of EGFR is positively related with the 
expression of PD-L1 in EGFR-mutant NSCLC.

IL-6/JAK/STAT3 signaling pathway is involved in regula-
tion of EGFR-mediated PD-L1 expression in EGFR-mutant 
NSCLC cells. As described previously, IL-6/JAK/STAT3 is 
considered to be a potential pathway involved in the regula-
tion of EGFR-mediated PD-L1 expression. To confirm this, we 
investigated the activation of STAT3 in samples from previous 
EGFR activation and inhibition experiments. As shown in 
Fig. 2B and C, HCC827 and PC-9 cells induced with EGF were 
able to increase the phosphorylation and activation of EGFR 
and STAT3. However, inhibiting the activation of EGFR by 
gefitinib was able to dephosphorylate and deactivate STAT3. 
Moreover, we also checked the IL-6 levels in cell-free super-
natants from gefitinib-treated (0.8 µM) HCC827 and PC-9 
cells via ELISA at different time-points (0, 2, 4, 8, 12, 24 and 

48 h). In both untreated and gefitinib treated cells, the concen-
tration of IL-6 increased with time. However, this increase was 
significantly slower in gefitinib-treated cells (P<0.01; Fig. 3A).

To further confirm these results, we silenced the endog-
enous expression of STAT3 and assessed the expression level 
of PD-L1 in HCC827 and PC-9 cells. As shown in Fig. 3C, 
depletion of STAT3 expression induced a significant loss of 
PD-L1 at both protein and mRNA levels (P<0.01).

All of this evidence indicated that EGFR activation can 
induce the expression and secretion of IL-6 from NSCLC cells, 
which conversely increases the activation of STAT3. Activated 
STAT3 eventually leads to the increasing expression of PD-L1. 

To investigate the involvement of JAK, we treated HCC827 
and PC-9 cells with AG 490 (100 µM), which is a specific 
and potent JAK-2 protein tyrosine kinase inhibitor. After 4 h 
of treatment, the amount of PD-L1 protein and mRNA was 
measured and results indicated a significant reduction in both 
levels (P<0.001; Fig. 3B).

The above-mentioned results suggest that EGFR can 
mediate PD-L1 expression in EGFR-mutant NSCLC cells 
by upregulating the expression of IL-6 which, subsequently, 

Figure 2. EGFR signaling pathway is involved in the regulation of PD-L1 expression in EGFR mutant NSCLC cells. (A) HCC827 and PC-9 cells were treated 
with different dose (0, 25, 50 and 75 ng/ml) of EGF for 48 h. The expression of PD-L1 at mRNA level was detected by RT-PCR. (B) HCC827 and PC-9 cells 
were stimulated with (50 ng/ml) or without EGF for 48 h, the expression of p-EGFR, PD-L1, p-STAT3 and STAT3 were detected by the western blot analysis. 
GAPDH was used as a loading control. (C) HCC827 and PC-9 cells were stimulated with 0.1 and 0.8 µM or without gefitinib for 48 h, the expression of PD-L1, 
p-STAT3 and STAT3 were detected by the western blot analysis. GAPDH was used as a loading control. (**P<0.01, ***P<0.001).
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activates the IL-6/JAK/STAT3 signaling pathway. Activated 
STAT3 can eventually increase the expression of PD-L1 in 
EGFR-mutant NSCLC cells.

PD-L1 plays a role in cell survival in EGFR-mutant NSCLC 
cells. To predict the potential role of PD-L1 in cell survival, 
we silenced PD-L1 expression in HCC827 and PC-9 cells and 
then investigated the changes in cell proliferation and apop-
tosis. The efficacy of silencing was confirmed by western blot 
analysis and RT-PCR (Fig. 4A). Inhibition of PD-L1 accumu-
lation in HCC827 and PC-9 cells led to a remarkable decrease 
in cell proliferation (P<0.01; Fig. 4B). Moreover, downregula-
tion of PD-L1 expression enhanced apoptosis of HCC827 and 
PC-9 cells (P<0.01; Fig. 5). As shown in Fig. 5, silencing of 
PD-L1 can induce cells into early apoptosis, which suggests 
its potential role in the prevention of apoptosis in these cells.

In summary, these data demonstrate that PD-L1 can 
affect tumor cell survival by promoting cell proliferation 
and preventing cell apoptosis, which can be reversed by 
downregulating the expression of PD-L1. Taking all previous 
results together indicates that EGFR activation can induce the 
expression of PD-L1 through the IL-6/JAK/STAT3 signaling 
pathway, which, in the end, promotes the survival of cancer 
cells by inhibiting apoptosis and promoting proliferation. 
NSCLC cells treated with EGFR-TKIs can reverse all of these 
effects which in turn lead to the death of tumor cells.

Discussion

As widely known, EFGR, which is a key molecule in tumor 
cell proliferation, invasion and metastasis regulation (19), is 
frequently mutated in NSCLC. EGFR-TKIs, such as gefitinib 

Figure 3. IL-6/JAK/STAT3 signaling pathway is involved the regulation of EGFR mediated PD-L1 expression in EGFR mutant NSCLC cells. (A) HCC827 
and PC-9 cells were stimulated with gefitinib (0.8 µM) or without gefitinib for 48 h. The cell-free supernatants were harvested at different time-points. The 
concentration of IL-6 was determined by ELISA. (B) HCC827 and PC-9 cells were stimulated with (100 µM) or without AG490 for 48 h. The expression of 
PD-L1, STAT3 and p-STAT3 were detected by western blot analysis. GAPDH was used as a loading control. (C) The endogenous expression of STAT3 was 
silenced by siRNA in HCC827 and PC-9 cells. Expression of PD-L1, p-STAT3 and STAT3 were detected by western blot analysis. GAPDH was used as a 
loading control. (*P<0.05; **P<0.01; ***P<0.001).
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and erlotinib, have been approved as a first-line therapy for 
EGFR-mutant advanced NSCLC patients (20). Recently, 
increasing attention has been given to the association between 
EGFR-targeted therapy and immunotherapy. One focus in 
particular is the relationship between EGFR-TKIs and tumor 
cell immune evasion.

PD-L1 is a co-inhibitory molecule generally expressed 
in APCs (e.g. macrophages, DCs), activated T cells, B cells 
and tumor cells (21,22). PD-L1-activated PD-1 functions as 
an inhibitor for the proliferation, survival and effects of CD8+ 
cytotoxic T lymphocytes (CTLs), which play a key role in 
tumor immune evasion (23).

In the present study, we demonstrated that EGFR muta-
tions are associated with increased PD-L1 expression in 
NSCLC cell lines. One exception was also detected: H1299, 
an EGFR wild-type cell line, retained relatively high expres-

sion levels of PD-L1. One potential reason for this could 
be the deletion of the TP53 gene in these cells. It has been 
recently suggested that the expression of PD-L1 is regu-
lated by p53 via miR-34, and that loss of p53 is associated 
with higher PD-L1 expression (18). We also found out that 
EGFR is involved in the regulation of PD-L1 expression via 
the IL-6/JAK/STAT3 signaling pathway in EGFR-mutant 
NSCLC. Cells induced with EGF, which activates the EGFR 
pathway, can upregulate the expression of PD-L1. Moreover, 
inhibition of EGFR by EGFR-TKIs reduced the secretion 
of IL-6 from cancer cells and, subsequently, decreased 
the activation of JAK/STAT3, which eventually inhibited 
the expression of PD-L1 in these cells. Some investigators 
also found that STAT3 promotes the expression of PD-L1 
by binding to the PD-L1 promoter (15). Recently, research 
pertaining to PD-L1 discovered various signaling molecules 

Figure 4. PD-L1 plays a role in promoting proliferation of EGFR mutant NSCLC cells. (A) The endogenous expression of PD-L1 was silenced by siRNA in 
HCC827 and PC-9 cells. The expression of PD-L1 was detected by western blot analysis. GAPDH was used as a loading control. The transcription of PD-L1 
mRNA was detected by RT-PCR. (B) The endogenous expression of PD-L1 was silenced by siRNA in HCC827 and PC-9 cells. Cells were seeded (3x103 
cells/well) in a 6-cm culture dish. After a week, the amount of clones was analyzed by ImageJ software. (**P<0.01; ***P<0.001).
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which are potentially involved in its expression (including 
IFN-γ, NF-κB, MAPK, PI3K/AKT, mTOR and MEK/ERK/
STAT1) in tumor cells (24-31). NF-κB and MEK/ERK/STAT1 
may also be important for NSCLC, as they have both been 
found to be involved in the regulation of EGFR-mediated 
PD-L1 expression. The cross-talk among all of these path-
ways mentioned above is an interesting area which requires 
further research. In the end, we were also able to show that 
silencing of PD-L1 can reduce proliferation and increase 
apoptosis in NSCLC cells. Some recent clinical studies have 
suggested that overexpression of PD-L1 is correlated with 
poor prognosis and shortened overall survival (OS) (10,32-
34). Together with our data, down-regulated PD-L1 might be 
a favorable biomarker for NSCLC.

EGFR-TKIs have already been widely applied in the 
clinic and are used as a first-line treatment for EGFR-mutant 
NSCLC patients. However, the rapid acquired resistance is 
still a serious limitation for targeted therapy. Based on our 
research, immunotherapy based on targeting PD-1/PD-L1 
may bring on new approaches which are more efficient for 
the treatment of EGFR-mutant patients who have developed 
resistance to EGFR-TKIs. Our data suggest that both mutation 

and activation of EGFR can increase the expression of PD-L1. 
This means that EGFR-mutant patients who are resistant to 
EGFR-TKIs might also have high levels of PD-L1 present. 
Furthermore, in one particular phase Ⅲ clinical trial, the anti-
PD-1 antibody (Nivolumab) was shown to increase the OS and 
PFS of patients with previously treated advanced or metastatic 
NSCLC (14). As a result, we assume that PD-1/PD-L1 targeted 
immunotherapy is a potent solution for EGFR-TKI resistance. 
Recently, the potential of combining EGFR-TKIs with immu-
notherapy to improve the outcome of NSCLC patients was 
reported (35). Targeted therapy usually has rapid and impres-
sive response rates but modest progression-free survival, while 
immunotherapy can achieve durable tumor control, but is 
associated with lower response rates (36). Based on the present 
study, we demonstrate that combined EGFR-TKI and PD-1/
PD-L1-based immunotherapy may not be a good strategy, as 
NSCLC cells treated with EGFR-TKI can inhibit the expres-
sion of PD-L1, which in turn can significantly reduce the 
efficiency of the PD-1/PD-L1 inhibitor. In this case, additional 
immune system check points should be considered, such as 
CTLA4. Further research and additional clinical trials are still 
needed.

Figure 5. PD-L1 plays a role in inhibiting apoptosis in the cells. (A) The endogenous expression of PD-L1 was silenced by siRNA in HCC827 and PC-9 cells. 
Cells were dyed with Annexin V/PI and the apoptotic rates were measured by flow cytometric analysis. (B) The amount of apoptotic cells after silencing of 
PD-L1 in HCC827 and PC-9 cells. (**P<0.01; ***P<0.001).
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In summary, the present study demonstrated that 
PD-L1 is overexpressed in EGFR-mutant NSCLC cells. 
EGFR activation can induce the expression of PD-L1 via 
the IL-6/JAK/STAT3 signaling pathway in EGFR-mutant 
NSCLC cells, which can be inhibited by EGFR-TKIs. In 
addition, downregulation of PD-L1 was associated with 
inhibited proliferation and enhanced apoptosis of EGFR-
mutant NSCLC cells. This study provides us with both a 
new perspective regarding the antitumor mechanism of 
EGFR-TKIs and novel thinking about the combination of 
EGFR-TKIs with immunotherapy.
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