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Epidermal growth factor receptor (EGFR) tyrosine kinase inhibitors (TKIs) are

classic strategies for the individualized treatment for patients with non-small

cell lung cancer (NSCLC). However, EGFR exon20 insertion (EGFR 20ins)

mutations, accounting for 6%–12% of all EGFR mutant cases in NSCLC, are

generally resistant to the reversible EGFR TKIs (such as gefitinib and erlotinib),

which makes them challenging drug-targets in lung cancer. In our previous

study, we identified ASK120067 (limertinib) as a novel 3rd-generation EGFR TKI

targeting EGFR T790M mutation with promising clinical activities. Here, we

accessed the potency of ASK120067 on EGFR 20ins activation and evaluated its

in vitro and in vivo anti-tumor activity against EGFR 20ins driven tumor models.

We found that ASK120067 showed potent inhibitory activity on TKI-resistant

EGFR 20ins kinase. In TKI-resistant EGFR 20ins-dependent BaF3 cells, it dose-

dependently suppressed EGFR phosphorylation, impeded cell proliferation, and

induced cell apoptosis with much superior efficacy to gefitinib and erlotinib.

Moreover, oral administration of ASK120067 decreased the level of phospho-

EGFR 20ins and caused significant tumor regression in EGFR 20ins

BaF3 xenograft model. These results presented the pre-clinical anti-tumor

efficacy of ASK120067 in EGFR 20ins models and highlighted the potential

value of ASK120067 for the treatment of NSCLC patients harboring EGFR 20ins

mutations.
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Introduction

Epidermal growth factor receptor (EGFR) mutations exist in

almost 50% of Asian patients and 20% of Caucasians patients with

non-small cell lung cancer (NSCLC) (Rosell et al., 2009; Chang et al.,

2019). The classic EGFR activatingmutations (exon19 deletions and

L858R point mutation) are the most common subtypes (80%–90%)

in NSCLC, and have been used as clinical sensitive biomarkers of

the-generation EGFR tyrosine kinase inhibitors (TKIs) (e.g.,

gefitinib, erlotinib). However, drug-resistance limits the clinical

application of those EGFR TKIs. EGFR T790M is found to be

the leading cause of resistance (~50%) (Murtuza et al., 2019; Tan

et al., 2018), and new generation EGFR TKIs targeting T790M have

been developed. Among them, mutant-selective 3rd generation

EGFR TKI osimertinib is the only one approved by the Food

and Drug Administration (FDA) for the treatment of NSCLC

patients harboring EGFR T790M. Other 3rd-generation EGFR

TKIs, almonertinib and alflutinib also have been approved by the

National Medical Products Administration (NMPA) of China for

the second-line treatment T790M mutation-positive NSCLC

patients (Pao and Chmielecki, 2010; Rosell et al., 2012; Cooper

et al., 2022).

Besides T790M, EGFR exon20 insertions (EGFR 20ins),

which are the third most frequent EGFR mutations in NSCLC

(6%–12%), are also important resistant reasons to EGFR TKIs.

Though few subtypes of EGFR 20ins, such as A763_Y764insX

(4.6%) and D761-E762 insX (1.7%) remain sensitive to EGFR

TKIs, the common EGFR 20ins mutations including D770-

N771insX (25.5%), V769-D770 insX (24.6%), and H773-V774

insX (22.6%) are associated with intrinsical resistance to EGFR

TKIs, with clinical response rates less than 10% for gefitinib,

erlotinib and afatinib (Li and Chen, 2017; Cardona et al., 2018;

Syahruddin et al., 2018; Vyse and Huang, 2019; Harrison et al.,

2020; Qin et al., 2020; Meador et al., 2021). Due to the poor

clinical performance of EGFR TKIs, several researches have been

carried out for discovering new effective approaches to overcome

EGFR 20ins resistant mutations over the past years.

Among those approaches, EGFR/Met bispecific antibody

amivantamab (JNJ-61186372) is the first targeted agent

approved by the FDA, for the second-line therapy of

previously treated advanced NSCLC harboring EGFR 20ins

(Vyse and Huang, 2022; Roskoski, 2022). An EGFR/

HER2 TKI, mobocertinib (TAK-788), has been approved as

an oral available second-line therapy for EGFR 20ins NSCLC

patients, recently (Gonzalvez et al., 2011; Riely et al., 2021). Right

behind amivantamab and mobocertinib, pan-ErbB TKI

poziotinib also showed impressive pre-clinical effects and

promising efficacy on partial EGFR 20ins positive NSCLC

patients in clinical trials. In a multi-cohort phase II study,

poziotinib demonstrated clinically meaningful activity (ORR:

27.8%) in treatment-naïve patients, while caused non-

negligible toxicity due to the lack of selectivity for EGFR WT

at current dose schedule (Le et al., 2020; Sacher et al., 2021). More

recently, a novel EGFR 20ins selective TKI sunvozertinib was

reported with superior efficacy (ORR:37.5%) and tolerability in

the phase I trial 3 (Wang et al., 2022). Meanwhile, the launched

3rd-generation EGFR TKI osimertinib shows certain therapeutic

potency (ORR:25%) against 20ins mutant NSCLC patients in a

phase I/II clinical trial (NCT03191149) (Yasuda et al., 2021). As

osimertinib has been widely used in the first-line treatment of

EGFR mutant NSCLC and has demonstrated good safety with

lower rates of serious adverse effects than other 20ins-targeted

TKIs (Passaro et al., 2021), it is also considered as a promising

agent for EGFR 20ins NSCLC treatment. Thus, several agents

have been developed to overcome EGFR 20ins mediated

resistance in NSCLC, however, some disadvantages still limit

their widely clinical application, such as the high price and non-

oral bioavailability of amivantamab, and higher treatment

emergent adverse events (TEAEs) of mobocertinib and

poziotinib, raised by their unsatisfied selectivity over EGFR

WT or other kinases. Thus, new strategies targeting EGFR

20ins, especially mutant selective TKIs, are still unmet clinical

needs.

We previously identified ASK120067 (limertinib) as a novel

3rd-generation EGFR TKI with comparable preclinical and

clinical anti-tumor effects to osimertinib against EGFR T790M

positive NSCLC, and its chemical structure was shown in

Figure 1A (Zhang et al., 2020; Shi et al., 2022). Now a New

Drug Application (NDA) of ASK120067 has been submitted in

China. Meanwhile, inspired by the promising efficacy of the

osimertinib on EGFR 20ins mutant NSCLC, we sought to

investigate the potential value of ASK120067 as a new strategy

for the treatment of EGFR 20ins mutant NSCLC. In this study,

ASK120067 was proven to be an effective EGFR 20ins TKI. It

showed potent kinase inhibitory activity on EGFR 20ins protein,

robustly inhibited EGFR phosphorylation, and showed much

higher anti-tumor activity than the 1st-generation EGFR TKIs in

both EGFR 20ins-driven BaF3 cells and xenograft model. These

findings confirmed the in vitro and in vivo efficacy of

ASK120067 against EGFR 20ins and supported ASK120067 as

a novel oral agent for EGFR 20ins mutant malignancy.

Materials and methods

Kinase activity assay

EGFR D770_N771insNPG (#E10-132GG) kinase protein

was purchased from signalchem. Kinase activity was evaluated

with the enzyme-linked immunosorbent assay (ELISA). Briefly,

20 μg/ml Poly (Glu, Tyr) 4:1 (Sigma, #P0275) was pre-coated in

96-well ELISA plates as substrate. Added 50 μl of 10 μM/L ATP

solution diluted in kinase reaction buffer, then the indicated

concentrations of compounds were added per well. Reaction

was initiated by adding enzyme and maintained for 60 min at

37°C, then the experiment was performed according to the
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standard ELISA procedures described previously (Chen et al.,

2019). Absorbance was measured at 492 nm using a multi-well

spectrophotometer (Molecular Devices Spectra max plus 384).

The inhibitory rate (%) was calculated with the formula [1-

(A492 treated/A492 control)] ×100%. IC50 values were

calculated by SoftMax Pro from inhibitory curves.

FIGURE 1
ASK120067 exhibited potent kinase-inhibitory activity against EGFR insNPG. (A) The chemical structure of ASK120067. (B) The inhibition
activities of ASK120067, gefitinib and erlotinib against EGFR D770_N771insNPG (insNPG) kinase were evaluated by ELISA assay. Experiments were
performed in triplicate or quadruplicate and shown as mean ± SD. (C) Computational modeling shows the binding model of ASK120067 with EGFR
insNPG protein (PDB: 4LRM). The compound ASK120067 is shown in stick formwith carbon atoms colored green. The EGFR insNPG structure is
shown in yellow with the inserted NPG sequence highlighted in magenta. (D) Local map confirms the D770-N771 NPG insertion. The inserted NPG
residues form a tight turn (magenta stick form). (E) Detailed view of the binding mode of ASK120067 with EGFR insNPG mutant. Structural model
shows the covalent binding of ASK120067 with EGFR C797. The aminopyrimidine of ASK120067 binds to the hinge residues Met 793 through
hydrogen bonds (indicated by yellow dashed lines).
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Molecular modeling

A published structure of the EGFR D770_N771insNPG (PDB:

4LRM) was used for the modeling of potential binding modes of

ASK120067 with CovDock, a covalent docking program from

Schrodinger (Schrodinger, LLC: New York, NY, 2019). The

ligand was prepared by the LigPrep module in Schrodinger

software, and the protein structures were optimized by the

module of Protein Preparation Wizard module in the Maestro

program. Choosing C797 as the reactive residue of the EGFR

D770_N771insNPG, centroid of PD168393 was confined to the

enclosing box, and the reaction type was set as a Michael Addition.

Other parameters were left at the default settings.

Cell culture and compound reagents

The parental IL3-dependent BaF3 cells were obtained from

Deutsche Sammlung von Mikroorganismen und Zellkulturen

(DSMZ), and cultured in 1,640 with 10% FBS and 10 ng/mL IL3.

BaF3 cells overexpressing EGFR D770_N771insNPG (BaF3-EGFR

insNPG) were constructed by retrovirus transduction using pBABE-

puro-EGFR insNPG, and the positive clones were screened by 3 μg/

ml puromycin for 1–2 weeks. BaF3-EGFR insNPG were cultured in

1,640 with 10% FBS independent of IL3.

ASK120067 was provided by Jiangsu Aosaikang Pharmaceutical

Co., Ltd. Gefitinib (#S1025) and erlotinib (#S7786) were obtained

from Selleck.

Western blot analysis

Cells were seeded in 6-well plates, and starved in serum-free

medium for 24 h. Then cells were treated with indicated

concentrations of compounds for 2 h and EGFR signaling was

stimulated with 50 ng/mL EGF (Life Technologies, #PHG0315)

during the last 15 min of compound treatment. After washed

with cold PBS for 3 times, cells were lysed in SDS lysis buffer and

heated for 20 min at 100°C.

Tumor tissues were lysed with RIPA Lysis Buffer (Beyotime)

with protease and phosphatase inhibitor cocktail (Roche). Protein

content was determined by BCA Protein Assay Kit (Beyotime) and

normalized with SDS loading buffer. Samples were heated for

20 min at 100°C for the following immunoblotting analysis.

Cell lysis- or tumor lysis samples were loaded on SDS-PAGE

gels and transferred to nitrocellulose membranes. After blocked

with 5% milk-TBST for 30 min, the membranes were blotted

with primary antibodies against phospho-EGFR (Tyr1068; Cell

Signaling Technologies, #3777), EGFR (Cell Signaling

Technologies, #4267), caspase-3 (Cell Signaling Technologies,

#9662), cleaved caspase-3 (Asp175) (Cell Signaling Technologies,

#9664), PARP (Cell Signaling Technologies, #9532), β-actin
(Abgent, #P60709) or GAPDH (Proteintech, #60004-1-lg)

overnight at 4°C. The subsequent steps of Western blot

analysis were performed according to the standard procedures.

Cell proliferation assay

Cell viability was evaluated using Cell Counting Kit-8 (CCK-8).

Cells were seeded in 96-well plates. After cultured for at least 2 h, cells

were treated with a dilution series of test compounds for 48 h in CO2

incubator at 37°C. 10 μl of CCK-8 solution was added to each well of

the plate using a repeating pipettor, and the plate was incubated for

1–2 h in the incubator. The absorbance wasmeasured in amulti-well

spectrophotometer (Molecular Devices Spectra max plus 384) at

450 nm. The growth inhibitory rate of compounds was calculated as

[1-(A450treated/A450 control)] ×100%. The IC50 values were

determined using Logit method.

Apoptosis assay

Cells were seeded in 12-well plates and cultured for 2 h. After

treated with test compounds for 24, 48 or 72 h, cells were collected

and the apoptosis rate was evaluated using the Annexin V-FITC/PI

Apoptosis Detection Kit (Vazyme, #A211-02). Signals were detected

using FACS-Calibur flow cytometer (Becton Dickinson).

In vivo anti-tumor activity study

BaF3-EGFR insNPG cells (5 × 106) were injected

subcutaneously into the right flank of BALB/cA nude mice.

When tumor volume reached 60–100 mm3, mice were

randomly assigned into control and treatment groups (N ≥
5 animals/group), and oral administered with vehicle or

compounds. Tumor volume (TV) was measured every 2 or

3 days, and was calculated with the formula TV = (length ×

width2)/2. The relative tumor volume (RTV) was calculated as

RTV = TV(t)/TV(0), where TV(t) represented the tumor volume

on each day, and TV(0) was the tumor volume at the beginning of

drug treatment. Tumor growth inhibition (TGI) rate was

determined as TGI% = [1 − ΔRTVtreated/ΔRTVvehicle] ×

100%, where ΔRTV was calculated as ΔRTV = RTV(t) −

RTV(0). Animal experiments were performed according to the

guidelines approved by Institutional Animal Care and Use

Committee following the guidance of Association for

Assessment and Accreditation of Laboratory Animal Care.

Statistical analysis

Data were presented as mean ± SD or mean ± SEM from

repeated experiments. Statistical analysis was performed using

student’s t-test and p < 0.05 was considered significant.
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Results

ASK120067 inhibited tyrosine kinase
activity of EGFR exon20 insertion protein

We firstly evaluated the kinase inhibitory activity of

ASK120067 against EGFR 20ins mutations using an established

ELISA-based kinase activity assay. As shown in Figure 1B,

ASK120067 potently and dose-dependently suppressed the

kinase activity of D770_N771insNPG (EGFR insNPG) protein,

a representative TKI-resistant EGFR 20ins kinase, with IC50 value

of 1.5 nM. While the 1st-generation EGFR TKIs gefitinib and

erlotinib, as expected, showed 54-fold or 194-fold weaker kinase

inhibitory activity on EGFR insNPG than ASK120067, with IC50

values of 82.0 or 291.9 nM, respectively.

Then the molecular docking was conducted to simulate the

binding model of ASK120067 and EGFR 20ins protein (Figure 1C).

The structure of EGFR insNPG was used for the modeling. As

shown in Figure 1D, EGFR insNPG is inserted at the C-terminal end

of the C-helix, followed by D770. The three inserted residues form a

tight turn with the D770, and the main-chain carbonyl group of

D770 forms a hydrogen bond to the amide group of the inserted

FIGURE 2
ASK120067 dose-dependently inhibited the phosphorylation of EGFR in BaF3-EGFR insNPG cells. The anti-target effects of ASK120067 (A),
gefitinib (B) or erlotinib (C) in BaF3-EGFR insNPG cells were detected. Cells were treated with indicated compounds for 2 h and stimulated with EGF
for 15 min, then the expression of p-EGFR and EGFR were detected by Western Blot analysis and presented as representative pictures and
quantitative analysis. Relative levels of p-EGFR were normalized with EGFR levels. Data were presented as mean ± SEM from no less than four
independent experiments, and significance of difference compared with EGF treated control was determined by student’s t-test (*p < 0.05,
**p < 0.01).
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glycine. Two hydrogen bonds are formed between the 2-

aminopyrimidine core of ASK120067 and the hinge residue

M793, while the acrylamide group forms a covalent bond with

the conserved C797 residue in the ATP-binding pocket. In addition,

the C5-Cl group is found to interact with the gatekeeper

M790 residue. Both C2 and C4 substitutions adapt a “U” shaped

bindingmode. The aminemoiety is pointed to the solvent-accessible

region without any special interaction with the protein (Figure 1E).

Similar to osimeritinib and mobocertinib [17], ASK120067 occupies

the ATP binding pocket and forms a covalent bond with C797 in

EGFR. However, the Cl group of ASK120067 is designed to interact

with the gatekeeperM790 residue while the similar effect is found on

the isopropyl ester in Mobocertinib. These results indicated that

ASK120067 could bind to EGFR 20ins kinase through both covalent

and hydrogen bond, and thus suppress its kinase activity.

ASK120067 suppressed epidermal growth
factor receptor phosphorylation and cell
proliferation in BaF3 cells driven by EGFR
exon20 insertions

To access the cellular activity of ASK120067 against EGFR

20ins NPG, we constructed BaF3 cell line exogenously over-

expressing EGFR insNPG, named BaF3-EGFR insNPG cells.

Then the effect of ASK120067 on EGFR insNPG activation was

explored using Western Blot analysis. As shown in Figure 2A,

ASK120067 treatment dose-dependently blocked the EGF-induced

activation of EGFR 20ins NPG, which was consistent with the data

from kinase assay. It significantly suppressed the phosphorylation

of EGFR insNPG at a concentration as low as 30 nM, with more

than 60% inhibition on p-EGFR expression compared to that under

EGF stimulation alone, and caused even more complete inhibition

(inhibition rate > 80%) as the dose increased. In contrast, gefitinib

or erlotinib treatment at up to 300 nM failed to inhibit EGFR

activation in BaF3-EGFR insNPG cells (Figures 2B,C).

The anti-proliferative effect of ASK120067 in BaF3-EGFR

insNPG cells was further examined using Counting Kit-8

(CCK-8). As expected, ASK120067 potently inhibited the

proliferation of BaF3-EGFR insNPG cells with an IC50

value of 0.15 μM, which showed more than 20-fold

superior efficacy than gefitinib (IC50 = 3.51 μM) or

erlotinib (IC50 = 4.11 μM) (Figure 3A).

To further rule out potential off-target effects contributing to the

anti-growth activity, we synchronously detected the potency of these

compounds on the parental BaF3 cells without mutant EGFR. As

shown in Figure 3B, ASK120067 was much less efficacious in the

BaF3 parental cells with a higher IC50 value of 3.36 μM, similar to

that of gefitinib (IC50 > 5 μM) and erlotinib (IC50 = 6.54 μM). Thus,

we concluded that ASK120067 exerted robust anti-proliferative

potency through its EGFR 20ins-target inhibition activity.

ASK120067 induced apoptosis in BaF3-
EGFR insNPG cells by increasing the
cleavage of caspase-3 and PARP protein

Considering that inducing cell apoptosis is one of the major

mechanisms that EGFR TKIs achieved the anti-tumor effects, we

explored the apoptosis-inducing efficacy of ASK120067 in BaF3-

EGFR insNPG cells. The proportion of apoptotic cells was

determined by Annexin-V/FITC staining after cells treated with

an increasing concentration of ASK120067, gefitinib or erlotinib

for gradient time. As shown in Figure 4A, ASK120067 induced

FIGURE 3
ASK120067 effectively inhibited proliferation of EGFR insNPG-dependent BaF3 cells. Anti-proliferation activities of ASK120067, gefitinib and
erlotinib against BaF3-EGFR insNPG (A) or the parental BaF3 cells (B) were determined. Cells were treated with indicated compounds for 48 h, and
then cell viability was determined using CCK8 (Cell Counting Kit-8) assay. Experiments were performed no less than three times, each time in
triplicate, and were shown as mean ± SD.
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remarkable cells apoptosis in BaF3-EGFR insNPG cells in both

dose-dependent and time-dependent manner. Specifically,

compared to DMSO control group, cell apoptosis rate has been

increased from 8.0% to 68.0, 84.6% or 88.8% under 24 h

ASK120067 treatment at 0.1, 0.3 and 1 μM, respectively. And

with longer treatment time of 48 or 72 h, ASK120067, at a low

concentration of 0.3 μM, could induced 76.3% or 83.6% more cell

apoptosis than DMSO control, and led to even more cell apoptosis

as dose increased. In contrast, gefitinib and erlotinib, as expected,

hardly caused significant cell apoptosis at the same tested

concentration and treatment time (Figures 4B,C).

As the activation of caspase-3, a main executioner of

apoptosis, and the cleavage of its major substrate PARP-1 are

important markers of apoptosis (Bressenot et al., 2009), we also

evaluated the impact of ASK120067 on the cleavage of caspase-3

and PARP in EGFR 20ins mutant cells. Consistent with previous

results from flow cytometry detection, time-dependent

(Figure 4D) and dose-dependent (Figure 4E) increase of the

cleaved caspase-3 and cleaved PARP were observed upon

ASK120067 treatment. Thus, these results demonstrated that

ASK120067 effectively suppressed EGFR 20ins activation,

inhibited cell proliferation and induced apoptosis in malignant

cells driven by 20ins mutant EGFR.

Oral administration of ASK120067 caused
significant tumor regression in EGFR
exon20 insertions xenograft model

Prompted by the significant in vitro efficacy of

ASK120067 on EGFR 20ins, we further evaluated its in vivo

anti-tumor activity. BaF3-EGFR insNPG subcutaneous xenograft

model was established, and tumor-bearing mice were orally

treated with ASK120067 at doses of 15, 25, 50 mg/kg,

erlotinib 50 mg/kg or vehicle control once daily. As shown in

Figures 5A,B, ASK120067 yielded dose-dependent tumor

regression, with tumor growth inhibition (TGI) rates of

32.5%, 48.5% and 65.9% at 15, 25, 50 mg/kg, respectively.

FIGURE 4
ASK120067 treatment caused significant cell apoptosis in EGFR insNPG mutant BaF3 cells. Cell apoptosis in BaF3-EGFR insNPG cells upon
ASK120067 (A), gefitinib (B) or erlotinib (C) treatment was evaluated. Cells were treated with increasing concentrations of compounds for 24, 48 or
72 h, and the apoptosis rate were determined using flow cytometry and showed as quantitative analysis. Data were presented as mean ± SEM from
no less than three independent experiments. Significance of differences compared with the control group was determined by Student’s t test
(*p < 0.05, **p < 0.01). ASK120067 treatment caused increased cleavage of PARP and caspase-3 in a time-dependent and a dose-dependent
manner. BaF3-EGFR insNPG cells were treated with 0.3 μM ASK120067 for 24, 48 or 72 h (D), or treated with increasing concentrations of
ASK120067 for 48 h (E). The expression of cleaved PARP and cleaved caspase-3 was evaluated by no less than three independent Western Blot
analysis.
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However, erlotinib treatment did not cause significant anti-

tumor activity even administrated at a high dose of 50 mg/kg.

To confirm that the in vivo tumor regression was accompanied

by EGFR target-inhibition, we detected the activation of EGFR 20ins

in tumor tissues at the endpoint of drug administration. As shown in

Figure 5C, ASK120067 dose-dependently inhibited EGFR insNPG

phosphorylation in tumor tissues, which is consistent with its anti-

tumor effects. Taken together, the above results demonstrated both

the in vitro and in vivo potency of ASK120067 to overcome drug-

resistance caused by EGFR 20ins mutation.

Discussion

Lung cancer is the leading cause of mortality of malignant

tumors worldwide (Siegel et al., 2022). Among all lung cancer cases,

NSCLC is the most common type (~80%) whose pathogenesis and

therapy are best studied (Chen et al., 2014). EGFR is a classic drug-

target of personalized treatments for NSCLC, and EGFR TKIs have

become the first-line therapy for NSCLC patients with classic EGFR

activating mutations (L858R and 19del), which provide significantly

superior clinical benefit to chemotherapy alone (Herbst et al., 2018;

Ke and Wu, 2016). However, EGFR 20ins, the third frequent

common type of EGFR mutations, are generally insensitive to

the approved EGFR TKIs with limited therapeutic effects

(Harrison et al., 2020; Santos et al., 2011). ASK120067 is a novel

3rd-generation EGFR inhibitor developed by our research

group. Similar to osimertinib, it showed potent activity against

activating EGFR mutations and EGFR T790M, with selectivity

over the wild-type EGFR. In this study, we validated its pre-

clinical target-inhibition and anti-tumor activities on EGFR 20ins

mutant tumor models.

ASK120067 treatment decreased the phosphorylation of EGFR

20ins, induced cell apoptosis and abrogated tumor growth in EGFR

20ins-dependent BaF3 cells or xenograft. Although most of EGFR

20ins mutations are exclusive with other mutation (Remon et al.,

2020), the concurrence of EGFR 20ins with EGFR activating

mutations (19del or L858R) or EGFR T790M resistance mutation

was identified in some cases (Fang et al., 2019). Moreover, the

emergence of secondary mutation of T790M mutation was

reported to account for 10% of acquired resistance to poziotinib

in EGFR 20ins mutant NSCLC (Elamin et al., 2019; Pacini et al.,

2021). Thus, ASK120067 might have superior clinical efficacy on

those patients intrinsically harboring both EGFR 20ins and T790M,

and might have the potential to reduce or delay the acquired

resistance mediated by acquired T790M mutation in EGFR 20ins

FIGURE 5
ASK120067 exhibited in vivo anti-tumor potency against EGFR 20ins mutant tumor xenograft model. (A,B) Oral administration of
ASK120067 caused significant tumor regression in BaF3-EGFR insNPG xenograft model. Nude mice bearing BaF3-EGFR insNPG subcutaneous
xenograft were oral administrated with ASK120067 at doses of 15, 25, 50 mg/kg/qd, erlotinib 50 mg/kg/qd, or vehicle control for 8 days. Tumor
volume was monitored every 2 or 3 days. At the end of the experiment, mice were sacrificed to collect tumors. (C) ASK120067 showed target-
inhibition effects in BaF3-EGFR insNPG xenograft model. The phosphorylation levels of EGFR in BaF3-EGFR insNPG tumor tissues were detected by
immunoblotting analysis after 8 days treatment of ASK120067 or vehicle control and presented as representative picture and quantitative analysis.
Data were presented as mean ± SD, and significance of differences compared with the vehicle control group was calculated by Student’s t test (*p <
0.05, **p < 0.01, ns, not significant).
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mutant NSCLC patients. Also, the less clinical side effects due to its

selectivity over EGFR WT, and the relatively extensive clinical safety

data in EGFR mutant NSCLC could provide competitive advantages

for ASK120067 on treating EGFR 20ins mutant lung cancer patients.

Currently, an NDA application of ASK120067 has been submitted in

China for the second-line therapy of locally advanced or metastatic

EGFR T790M-positive NSCLC, and a phase Ⅲ clinical trial is

undergoing to evaluate its the safety and effectiveness for first-line

treatment in locally advanced or metastatic EGFR-mutant NSCLC

compared with gefitinib (NCT04143607). Here, we elucidated the

anti-tumor efficacy of ASK120067 in EGFR 20ins mutant preclinical

models, and this study would support the further clinical evaluation

of ASK120067 as a new drug candidate forNSCLCpatients driven by

EGFR 20ins mutations.
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