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Abstract
Background: The third-generation EGFR-TKI, represented by osimertinib, has
been widely used in clinical practice; however, resistance eventually emerges. At
present, it remains unclear whether an abnormal cell cycle is involved in acquired
resistance, and whether the combination of palbociclib (CDK4/6 inhibitor) and
osimertinib can overcome the third-generation TKI resistance.
Methods: We established osimertinib-resistant cells (H1975 OR) derived from
EGFR-mutant NSCLC cells H1975. Drug effects on cells were assessed with Cell
Counting Kit-8 (CCK8). Protein alterations were detected with western blot anal-
ysis. RT-PCR was used to evaluate the differences of gene mRNA. Cell cycle dis-
tribution of H1975 S and H1975 OR cells was compared using flow cytometry.
Results: Compared with H1975, the sensitivity of H1975OR to the CDK4/6
inhibitor was increased and the proportion of cells in G1 phase was decreased.
The mRNA level of CDK4, CDK 6 and the protein level of CDK4, pRB were
increased in H1975OR. In the H1975OR cells, palbociclib significantly increased
the proportion of G1 phase cells. The combination of osimertinib and palbociclib
synergistically decreased the survival of H1975OR by cell cycle arrest. Combined
treatment was found to inhibit the initial phosphorylation of RB by inhibiting
the function of CDK4/6, significantly reducing the level of p-RB, and blocking
cell proliferation.
Conclusions: An osimertinib acquired resistance cell line (H1975 OR) was suc-
cessfully established. The expression of cell cycle related genes was altered in
H1975OR. The expression of CDK4 and the phosphorylation of Rb, the down-
stream molecule of CDK4/6, was increased in H1975OR cells. The combination
of CDK4/6 inhibitor palbociclib and osimertinib could overcome the acquired
resistance of osimertinib.

Introduction

Lung cancer is still the most common malignant tumor and
the leading cause of cancer-related death worldwide and in
China.1, 2 Non-small cell lung cancer (NSCLC) accounts for

about 92% of patients with lung cancer3 and in an Asian
population 30%–52.4% of patients with NSCLC had EGFR-
activating mutations.4–6 Targeted treatment with tyrosine
kinase inhibitors (TKIs) significantly prolonged the progres-
sion-free survival (PFS) in patients with EGFR mutations,7–9

which was about 4.6–6.4 months in the era of chemotherapy
to 9.8–13.1 months in first-generation TKIs, and then to
18.9 months in the FLAURA study.

[Correction added on 31 July 2020, after first online publication: ‘CDK46’

has been corrected to ‘CDK4/6’ in the title.]
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However, acquired resistance to EGFR TKIs is inevitable.
After first-generation EGFR TKI therapy, two studies
reported that 50%–60% of patients were found to have
T790M mutations,10, 11 and in another study the application
of three generations of TKI osimertinib was still able to
achieve more than 10 months of PFS in patients.12 However,
acquired resistance to third-generation EGFR TKI
osimertinib eventually emerges, but the underlying mecha-
nisms are not well understood.11–14 The resistance mecha-
nisms to osimertinib in C797X mutations has been reported
to be only 10%–15%; other mechanisms include bypass acti-
vation, secondary mutation, tumor type conversion and so
on.13, 14 In osimertinib acquired resistance, abnormal cell
cycle regulation has been reported to be very common,
including CCND1 amplification, CCND2 amplification,
CCNE1, CDK4, CDK6 amplification and CDKN2A muta-
tion.13, 14 About 10% of first-line patients and 12% of sec-
ond-line patients treated with osimertinib were found to be
resistant as a result of abnormal cell cycle regulation.13, 14

Therefore, abnormal cell cycle regulation is an important
mechanism of acquired resistance to osimertinib.
Currently, CDK4/6 inhibitors are the main drugs

approved by the FDA for cell cycle regulation,15, 16 which
are palbociclib, rebociclib, and abemaciclib, and are mainly
used in the treatment of HR positive breast cancer. Studies
revealed that administration of a single CDK4/6 inhibitor
combined with endocrine therapy achieved a good therapeu-
tic effect, significantly prolonging the PFS and OS of
patients.17, 18 CDK4/6 inhibitors have also been explored in
the treatment of lung cancer, but the efficacy of single agent
therapy has been found to be limited , with an ORR between
0%–8%, which is not high enough to instigate the wide use
of a single CDK4/6 inhibitor in clinical practice.19–21

However, it is possible that CDK4/6 inhibitors may play a
role in the treatment of TKI acquired resistant patients with
EGFR-sensitive mutations. A previous study revealed that
gefitinib combined with CDK4/6 inhibitor palbociclib in
gefitinib acquired resistance cells could partially reverse the
resistance, which has been confirmed in PC9/AB2.22 It is
not known whether the combination of osimertinib and pal-
bociclib can overcome osimertinib acquired resistance. We
established an osimertinib acquired resistance cell line
H1975OR in our laboratory. The aim of this study was to
use the H1975OR cell line to investigate whether the single
agent palbociclib or its combination with osimeritinib could
overcome acquired resistance and the potential mechanisms.

Methods

Cell lines and cell culture

Human lung adenocarcinoma cell lines H1975 (sensitive to
osimertinib) and H1975OR (osimertinib resistant) were used

in this study; all lines were preserved in our laboratory. Cells
were cultured in RPMI-1640 medium supplemented with
10% fetal bovine serum (Gibco, Grand Island, NY, USA) at
37�C in a humidified incubator with 5% CO2.

Cell proliferation assay

The H1975 and H1975OR cells were seeded at a density of
1.0 × 104 cells/well in a 96-well plate for 48 and 72 hours.
Cell Counting Kit-8 (CCK-8) solution (10 μL, B34302,
Selleck Chemicals, Houston, TX, USA) was added to each
well prior to the endpoint of incubation. The absorbance,
which represented the cell count, was determined with a
microculture plate reader at 450 nm.

Flow cytometry analysis of cell cycle

To determine the effects of osimertinib and/or palbociclib
on cell cycle, 1–2 × 105 cells/well were seeded in six-well
plates and incubated for 12 hours. Cells were synchronized
by starving them in serum-free DMEM for 24 hours. Cells
were then incubated with or without osimertinib and/or
palbociclib for 24 hours, trypsinized, and fixed in 75% ice-
cold ethanol overnight. Cells were then treated with
DNase-free ribonuclease (Takara, Shiga, Japan), stained
with 7AAD (Sigma-Aldrich, MO, USA), and analyzed
using ModFit LT software (Topsham, ME, USA).

Reverse transcription and quantitative
real-time PCR

Total RNA was isolated from MSCs using Trizol (Thermo-
Fisher Scientific, CA, USA) and an RNeasy Mini Kit
(Qiagen), following the manufacturer’s instructions. cDNA
was synthesized using the M-MLV Reverse Transcriptase
Kit (Promega, WI, USA) according to the manufacturer’s
protocol. Quantitative real-time PCR analysis was per-
formed with ABI SYBR Green Master Mix (Thermofisher
Scientific, CA, USA) in an ABI7500 real-time PCR system
according to the manufacturer’s protocol. Each sample was
run in triplicate for each gene. Transcript levels were nor-
malized to the housekeeping gene phosphoglycerate kinase
(PGK) and analyzed by the relative quantification 2-ΔΔCt
method. All gene primers were obtained from SBS (Beijing,
China). We used Affymetrix GeneChip probe to test the
gene changes in the RNA of H1975S and H1975OR cells.
All the detected gene primers are shown in Table 1.

Western blotting

Protein samples were resolved by sodium dodecyl sulfate
polyacrylamide gel electrophoresis and transferred to poly-
vinylidene fluoride membranes (Merck Millipore, Billerica,
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MA, USA). Membranes were blocked with fat-free milk
combined with tris-buffered saline plus tween 20 for one
hour at room temperature and then incubated with the
appropriate primary antibody and horseradish peroxidase
conjugated secondary antibodies. Imager was used to visu-
alize the blots. The primary antibodies used in this study
were as follows: anti-CDK4 (#12790, 1:1000, cell signaling),
Anti-Cyclin D1 antibody (#2978, 1:1000, cell signaling),
Anti-phospho-EGFR antibody (#47724, 1:1000, cell signal-
ing), Anti-Phospho-RB (ser780, #9307, 1:1000, cell signal-
ing), anti-E2F1 (#666515,1:1000,Proteintech), CDKN2a
(#80772, 1:1000, cell signaling); and β-actin (ab92552,
1:1000).

Statistical analysis

All data were analyzed by using GraphPad Prism 7.0 (Gra-
phPad Software, La Jolla, CA). Independent-samples t-test
were used to identify the statistical significance between
groups. ANOVAs were used for analysis of more than two
groups of data in all experiments. Significant differences
between the means were considered. P < 0.05 was consid-
ered statistically significant.

Results

Generation and characterization of
osimertinib acquired resistance H1975
cell line

Acquired resistance of H1975S cells was induced by
osimertinib. The drug concentration was gradually
increased from 5 nM to 1.5 μM, and an H1975OR cell line
was established about 22 weeks later.23 The changes in
related genes in osimertinib acquired resistance, such as
C797X, loss of T790M, amplification of MET, and KRAS,
BRAF, MEK and PI3K mutations, were not found in
H1975OR cells.23 The EGFR L858R and T790M mutation

were still preserved in H1975OR cells.23 The inhibitory
dose (IC50) of H1975OR cells was significantly higher than
H1975S. The IC50 of the two groups of cell lines was
0.1276 and 7.593 μM respectively (Fig 1(a)). The drug
resistance index was 59.51, which was much higher than
10, indicating that the cell line was resistant.
Compared with H1975S, H1975OR was more sensitive

to palbociclib, a CDK4/6 inhibitor. IC50 of palbociclib in
H1975S cells was 12.94 μmol/mL, while which was
4.776 μmol/mL in H1975OR cells (Fig 1(b)). We used
CCK8 assay and colony formation assay to evaluate the cell
growth rate of H1975S and H1975OR. As shown in Fig 1
(c), (d), H1975OR cells were slower to grow compared
with H1975S.
In terms of cell cycle, compared with H1975S cell line,

H1975OR cells line had fewer G1 phase and more G2
phase cells (Fig1(e),(f)). In the H1975S cells, G1 cell was
44.83%, while the H1975OR was 30.87%. Therefore,
H1975OR cells were easier to through the R-point block of
G1 phase and to enter the S-phase of cell synthesis than
H1975S cells, which provided the possibility for cell cycle
inhibitors.

Combination of palbociclib increases the
sensitivity to osimertinib in H1975-OR cells

Next, we sought to investigate whether the combination of
palbociclib could increase the sensitivity to osimertinib in
H1975OR cells. We found that the combination of pal-
bociclib significantly increased the inhibitory effect of
osimertinib in H1975OR (Fig 2(b)), with a combined index
(CI) ≤1 (Fig 2(a)), indicating a synergistic effect of the two
drugs. The efficacy of combining palbociclib with
osimertinib in suppressing cell growth was further vali-
dated by crystal violet staining (Fig 2(c)). It could obvi-
ously inhibit the proliferation of H1975OR when the drug
concentration of osimertinib and palbociclib were close
drug concentration in human plasma. (According to the

Table 1 The detected gene primers

Gene name Forward prime (50to30) Reverse prime (50 to 30)

CDK2 CCAGGAGTTACTTCTATGCCTGA TTCATCCAGGGGAGGTACAAC
CDK4 TCAGCACAGTTCGTGAGGTG GTCCATCAGCCGGACAACAT
CDK6 CCAGATGGCTCTAACCTCAGT AACTTCCACGAAAAAGAGGCTT
CCND1 CAATGACCCCGCACGATTTC CATGGAGGGCGGATTGGAA
CCNE AAGGAGCGGGACACCATGA ACGGTCACGTTTGCCTTCC
CDKN1a CGATGGAACTTCGACTTTGTCA GCACAAGGGTACAAGACAGTG
CDKN1b TAATTGGGGCTCCGGCTAACT TGCAGGTCGCTTCCTTATTCC
CDKN2a GGGTTTTCGTGGTTCACATCC CTAGACGCTGGCTCCTCAGTA
CDKN2b GGAATGCGCGAGGAGAACAA CATCATCATGACCTGGATCGC
CDKN2c AAACTTGGAAATCCCGAGATTGC CGAAACCAGTTCGGTCTTTCAA
CDKN2d AGTCCAGTCCATGACGCAG ATCAGGCACGTTGACATCAGC
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recommended dosage of 80 mg QD of osimertinib, the drug
concentration in human plasma is about 0.8 μM, which is
close to the effective drug concentration of the combina-
tion). Specifically, the survival rate of osimertinib (2.5 μM)
was 73.80% (SD + 5.41%), the survival rate of palbociclib
(1.25 μM) was 81.67% (SD + 1.29%), the survival rate of a

combination was 40.67% (SD + 1.13%); the survival rate of
osimertinib (1.25 μM) was 78.67% (SD + 3.97%), the sur-
vival rate of a combination was 45.2% (SD): difference
+ 1.79%) (Fig 2(c),(d), P < 0.05). Together, these results
indicate that the combination of palbociclib could increase
the sensitivity to osimertinib in H1975OR cells.

Figure 1 Establishment of osimertinib-resistant H1975OR cells. (a) The IC50 of osimertinib in H1975S and H1975OR ( ) H1975s, and ( ) H1975OR;
(b) The IC50 of palbociclib in H1975S and H1975OR ( ) H1975S, and ( ) H975OR; (c, d). CCK8 and colony formation of H1975S ( ) 1975, and
( ) H1975 and H1975OR; (e) Cell cycle of H1975S ( ) Dip G1, ( ) Dip G2, and ( ) Dip S; (f) Cell cycle of H1975OR ( ) Dip G1, ( ) Dip G2, and
( ) Dip S.
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Effect of palbociclib on cell cycle of
H1975S and H1975OR were different

There were differences between H1975S and H1975OR in
the use of palbociclib and in the combination of palboclib
and osimertinib. The effect of palbociclib on cell cycle of
H1975S cells was not obvious. In H1975S cells, the propor-
tion was 37.24% in control, 37.25% osimertinib, 41.91% in
palbociclib, 43.71% combination (P > 0.05). However, in
H1975OR cells, the proportion was 28.32% in control,
42.47% osimertinib, 64.86% in palbociclib, 76.49% in com-
bination (Fig 3).

H1975S expression of cell cycle related
genes were altered in H1975-OR cells

To reveal the underlying molecular mechanism, we tested
whether there were differences in the level of cell cycle
related genes between H1975S and H1975OR cells. The
genes included CDK2, CDK4, CDK6, CCND1, CCNE,
CDKN1a, CDKN1b, CDKN2a, CDKN2b, CDKN2c,
CDKN2d, and the internal reference gene was GADPH.
We found that the mRNA levels of CDK4, CDK6 and
CCND1 driving cell cycle were upregulated (P = 0.055,
0.042, 0.039), while the mRNA levels of CDKN2A,

CDKN2b, CDKN1a, CDKN1b (P = 0.038, 0.044,0.036 and
0.023) inhibiting the cell cycle were significantly down-
regulated. There were no significant changes in other genes
such as CDK2, CCNE, CDKN2c, and CDKN2d (Fig 4).

Expression of CDK4, E2F1 and
phosphorylation of RB increased in
H1975-OR cells

Compared with H1975S cells, the phosphorylation of RB
(p-RB) was higher in H1975OR cells. Further analysis of
cell cycle-related proteins CDK4, cyclin D1 (CCND1) and
CDKN2A showed that the expression of CDK4 was signifi-
cantly increased in H1975OR cells (Fig 5(a)). At the same
time, E2F1 was higher in H1975OR compared with
H1975S (Fig 5(b)). The level of p-EGFR (Y-1068) in
H1975OR was significantly lower than that in H1975S,
suggesting that EGFR activity is inhibited in H1975OR.
However, CDKN2A, an endogenous inhibitor that
inhibited the cell cycle process, was not found expressed in
both sensitive and resistant cell lines with HeLa cells as a
positive control (Fig 5(c)) In sensitive cell lines, CDK4
expression and the phosphorylation of RB (p-RB) (S-780)
in H1975S cells were increased upon treatment with

Figure 2 (a) Combined index (CI) of osimertinib and palbociclib ( ) Measured value; (b) Inhibitory effect of osimertinib, palbociclib and combination
in H1975OR cells ( ) Osimertinib, ( ) CDK4/6 inhibitor, and ( ) combination; (c) Crystal violet staining; (d, e) The bar graph shows the effect of
osimertinib, palbociclib and combination on H1975OR proliferation ([c] Osi 2.5 μM, Palbociclib 1.25 μM; Combi 2:1, P < 0.05; [d] Osi 1.25 μM,
Palbociclib 1.25 μM; Combi 1:1, P < 0.05).
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osimertinib in a time-dependent manner (Fig 5(d)). Thus,
our results suggest that the upregulation of CDK4 and
hyperphophorylation of Rb might contribute to
osimertinib resistance in H1975OR.

Combination of osimertinib and
palbociclib reduces p-RB and increases cell
block in G1 phase

Administration of single doses of palbociclib or osimertinib
could downregulate the level of p-RB, E2F1, but the p-RB
and E2F1 decreased significantly after the combined treat-
ment (Fig 6(a),(b)). There was little change in the CDK4

protein of H1975OR cells treated with osimertinib. How-
ever, the CDK4 protein treated with palbociclib increased
slightly, while feedback expression increased after the com-
bination of osimertinib and palbociclib. The expression of
p-RB decreased after treatment with osimertinib or pal-
bociclib. G1 phase arrest of the cells increased significantly,
which was consistent with the cell cycle analysis.

Discussion

A series of studies have been published on acquired resis-
tance to osimertinib.24–30 The L858R mutation combined
with T790M mutation was found to be more similar in

Figure 4 The differences of mRNA between H1975S and H1975OR. (a) mRNA levels of genes related to cell cycle promotion ( ) H1975S, and ( )
H1975OR; (b) mRNA levels of genes related to cell cycle inhibition ( ) H1975S, and ( ) H1975OR; (c) mRNA levels of other cell cycle related genes
( ) H1975S, and ( ) H1975OR.

Figure 3 Cell cycle changes of (a) H1975S and (b) H1975OR ( ) Debris, ( ) Aggregates, ( ) Dip G1, ( ) Dip G2, and ( ) Dip S; ( ) Debris, ( ) Aggre-
gates, ( ) Dip G1, ( ) Dip G2, and ( ) Dip S; ( ) Debris, ( ) Aggregates, ( ) Dip G1, ( ) Dip G2, and ( ) Dip S; and ( ) Debris, ( ) Aggregates, ( ) Dip
G1, ( ) Dip G2, and ( ) Dip S cells with control, osimertinib, palbociclib and combination ( ) Dip G1, ( ) Dip G2, and ( ) Dip S; ( ) Dip G1, ( ) Dip
G2, and ( ) Dip S; ( ) Dip G1, ( ) Dip G2, and ( ) Dip S; and ( ) Dip G1, ( ) Dip G2, and ( ) Dip S.
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real-world patients who acquired T790M mutation after
first- or second-generation TKIs.10, 11 In this study, com-
mon osimertinib resistance mechanisms, such as C797X,
loss of T790M, amplification of MET, and the mutation of
KRAS, BRAF, MEK and PI3K, were not found in H1975OR
cells,23, 30 which is similar to previous studies13 and repre-
sents a more common clinical situation. We found that the
sensitivity of H1975OR cells to CDK4/6 inhibitor pal-
bociclib increased, and combination of palbociclib and
osimertinib could overcome drug resistance.
In this study, the IC50 of osimertinib was 7.593 μM, which

was higher than that of the H1975OR osimertinib-resistant
cells (0.8–2.5 μM) established by other laboratories,29 which
might be related to our H1975OR-resistant cell line after a
longer time of drug resistance screening. The establishment of
our drug-resistant cell line took about 22 weeks, while other
studies report that it took about 6–12 weeks.25, 29

Shah et al. found that for H1975, osimertinib and
rociletinib were used to induce drug resistance, respec-
tively, and secondary TPX2 overactivation caused the
increase of AURKA phosphorylation and BIM phosphory-
lation, which led to BIM ubiquitin degradation unable to
play its role in inducing apoptosis.25, 29 AURKA inhibitor
MLN8237 could block the phosphorylation of BIM, and
BIM could induce apoptosis again to reverse the drug resis-
tance of TKI of the third-generation osimertinib. Aurora

kinase inhibitors were found to suppress this adaptive sur-
vival program, thereby increasing the magnitude and dura-
tion of EGFR inhibitor response in preclinical models.29

Hayakawa et al. showed that the activation of IGF1R was
involved in the acquired resistance of osimertinib.25 Both
the knockdown IGF1R and IGF1R inhibitor could reverse
the drug resistance and reconstruct the sensitivity of
osimertinib.24, 25 In this study, there was no detection of
AURKA kinase and IGF1R, so it is impossible to determine
whether there was overactivation of AURKA and IGF1R.
Other possible mechanisms, including AXL and HER3

activation, have been found in the study of drug-resistant
cell lines induced by osimertinib. AXL inhibitor has been
reported to be used in vitro and in vivo to delay the devel-
opment of drug resistance and included including reverse
acquired resistance.26, 31 It was also considered that ERK
or MEK inhibitors combined with osimertinib could over-
come osimertinib resistance, mainly through the regulation
of BIM mediated apoptosis.27, 32 Marcar et al. found that
the activity of RAC1 in the TKI-resistant cell line was
enhanced by PARP-1, which restricted its production of
ROS mediated by NOX, and then weakened the role of
ROS killing cells;28 PARP inhibitors could enhance ROS
production and reverse drug resistance by inhibiting
PARP-1 activity.28 However, these studies did not include
the resistant cell lines produced by H1975S. There was no
clear evidence of those mechanisms in previous studies
such as FLAURA and AURA3,13, 14 and it was not clear
whether it was the real mechanism of acquired resistance
of osimertinib.
According to FLAURA, AURA3 and real-world studies,

about 10%–12% of the patients had overexpression of
CDK4, CDK6, and/or CCND1, CCND2 and low expres-
sion, or deletion of CDKN2a.13, 14, 33 Therefore, abnormal
cell cycle regulation is very common in osimertinib resis-
tance. The presence of these factors was also a potential
benefit basis for CDK4/6 inhibitors palbociclib.16, 34, 35 In
this study, it was found that the upregulation of CDK4 and
the deficiency of CDKN2a in H1975OR cells, provided a

Figure 5 (a, b, c) Western blot analy-
sis for detection of p-EGFR (Y-1068),
p-RB (S-780), CDK4, CCND1, E2F1,
and CDKN2A; (d) H1975S cells
treated with osimertinib for 6 and
24 hours.

Figure 6 Changes of related proteins in H1975OR cells treated with
osimertinib, palbociclib and combination.
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theoretical basis for using palbociclib. In our study, we con-
firmed that palbociclib inhibited CDK4/6 to activate CCND1,
and then inhibited RB phosphorylation, blocked the cell cycle
significantly in the G1 phase, and controlled cell proliferation.
The combination of palbociclib and osimertinib resulted in G1
phase arrest which had a better effect on the proliferation than
any single drug in H1975OR. In previous studies, the first-gen-
eration TKI gefitinib was used to induce pC9 cell line to pro-
duce the drug-resistant cell line pC9/AB2, and the combination
of CDK4/6 inhibitor and gefitinib could reverse the resistance.22

In the study, the IC50 of gefitinib was 211.2 μM, CDK4/6
inhibitor palbociclib IC50 33.35 μM, combination of gefitinib
16 μM and palbociclib 8 μM PC9/AB2 cell line. However, these
drug concentrations were significantly higher than that in
human blood, so it might limit further clinical exploration. In
our study, the IC50 of osimertinib was 7.593 μM, palbociclib
4.766 μM, the combination treatment was 0.625–1.25 μM and
palbociclib 1.25 μmol/L, which is close to concentration in
human blood.12, 21 This will provide a better prospect for the
clinical application of the drug combination.
At the same time, there are many deficiencies in our

study. First, the combination of palbociclib and osimertinib
was only explored in H1975OR cells. It is difficult to con-
firm whether this combination therapy could overcome the
acquired resistance by osimertinib in other cell lines, and it
is therefore necessary to further expand studies to include
other cell lines such as PC9 and HCC827. Second, our
study was only verified in cell lines, but no further animal
experiments were carried out, so further exploration is
needed to verify the efficacy in animal experiments. Third,
the study was not carried out in human subjects, and the
human environment is complex, including essential differ-
ences with cell lines in drug metabolism, tumor microenvi-
ronment, etc. Therefore, further exploration is needed.
In conclusion, in this study it was confirmed that the

sensitivity of H1975OR to CDK4/6 inhibitor palbociclib
was increased. The combination of CDK4/6 inhibitor pal-
bociclib and osimertinib downregulated the phosphoryla-
tion of RB, blocked the acquired resistant cells in G1
phase, and controlled cell proliferation.
Here, we showed that expression of CDK4 and phos-

phorylation of Rb were increased in osimertinib-resistant
lung cancer cells. Inhibition of CDK4/6 with palbociclib
significantly enhanced the sensitivity of the resistant cells
to osimertinib. Our study sheds new light onto the mecha-
nisms of osimertinib resistance and provides a rationale for
targeting CDK4/6 as a potential therapy in overcoming
third-generation EGFR-TKIs in lung cancer treatment.
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