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Abstract

Objective This study explored the therapeutic effects of anlotinib in anaplastic thyroid carcinoma (ATC) models and
the underlying molecular mechanisms.

Methods Human C643 and CAL-62 anaplastic thyroid carcinoma cell lines were cultured in vitro and treated with
anlotinib. The effects of anlotinib on the proliferation, apoptosis, cell cycle progression, migration, and invasion

of C643 and CAL-62 cells were observed. The tumour volumes and body weights of BALB/c-nu mice bearing
subcutaneous tumours were recorded within 14 days of anlotinib treatment. HE staining and immunohistochemical
staining for Ki67 and CD31 were performed on the tumour tissues from the mice. We collected anlotinib-treated and
untreated C643 cell samples for subsequent transcriptome sequencing and analysis. Western blotting was conducted
to measure the protein expression of c-MET, p-MET, LAMC2, COL5A1, and ITGA2 in mouse tumour tissues and C643
cell samples.

Results Anlotinib inhibited the growth of C643 and CAL-62 cells in a dose-dependent manner. Anlotinib also
induced apoptosis and caused cell cycle arrest at the G2/M phase in C643 and CAL-62 cells (p <0.05). Anlotinib
significantly reduced the migration and invasion of C643 and CAL-62 cells (p <0.001). Moreover, anlotinib effectively
suppressed the growth of subcutaneously transplanted tumours in mice (p < 0.05). Immunohistochemical staining

for Ki67 and CD31 demonstrated that anlotinib significantly inhibited tumour cell proliferation and angiogenesis.
Furthermore, anlotinib downregulated the protein expression of p-MET, LAMC2, COL5A1, and ITGA2 in mouse tumour
tissues and C643 cells (p < 0.05).

Conclusion This study confirmed the therapeutic effect of anlotinib on ATC via in vivo and in vitro experiments.
In addition, preliminary studies suggest that the mechanism of anlotinib in treating ATC may be to alter the high
invasiveness of ATC cells by inhibiting c-MET signaling pathway.
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Introduction

Thyroid cancer is the most common malignant tumour
that affects the endocrine system [1]. It is classified into
four subtypes: papillary thyroid carcinoma (PTC), fol-
licular thyroid carcinoma (FTC), medullary thyroid car-
cinoma (MTC), and anaplastic thyroid carcinoma (ATC).
The first two are collectively termed differentiated thy-
roid carcinoma (DTC). Although the incidence of ATC is
low in thyroid cancer patients, it is the most malignant
thyroid cancer subtype and the main cause of death from
thyroid cancer. The prognosis of ATC is very poor with
the median survival time being only 3-7 months, and
only approximately 20% of patients survive for more than
one year [1-3]. ATC is extremely invasive, and its clini-
cal manifestations include rapid tumour growth, tumour
infiltration, and adjacent tissue compression. Approxi-
mately half of all ATC patients already have distant
metastases at the time of definitive diagnosis, and the
lung is the most common metastatic site, accounting for
approximately 78% of metastatic cases [4—6]. Traditional
treatment methods, such as surgery, radiotherapy, and
chemotherapy, have little effect [3]. Therefore, new treat-
ment strategies are urgently needed.

At present, a variety of molecular targeted drugs are
known to be applied clinically, among which tyrosine
kinase inhibitors (TKIs) are the most widely used inhibi-
tors in the treatment of thyroid cancer [7]. Anlotinib is a
novel small molecule multitarget TKI that has been used
in the clinical treatment of MTC. For patients with radio-
active iodine-refractory differentiated thyroid carcinoma
(RAIR-DTC), studies have demonstrated that anlotinib
significantly prolongs progression-free survival (PES) in
those with locally advanced or metastatic RAIR-DTC [8,
9]. However, there are only a few studies on the treatment
of ATC with anlotinib. Retrospective clinical studies sug-
gest that ATC patients may benefit from TKI treatment
[10]. In addition, there have been study reported in which
anlotinib combined with other drugs has been used to
treat ATC [11]. For ATC, which is most aggressive his-
topathology type of thyroid cancer, combination therapy
may be the future direction of treatment. Further basic
research to explore the molecular mechanism of anlo-
tinib in the treatment of ATC will provide theoretical
basis for future clinical combination drug selection.

In this study, a human ATC cell line and a subcutane-
ous transplantation model in nude mice were selected
as the research objects, and the therapeutic effect of
anlotinib on ATC and the possible molecular mecha-
nism involved were explored through in vivo and in vitro
experiments, with the aim of providing theoretical sup-
port for the clinical treatment of ATC with anlotinib.
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Materials and methods

Compounds

Anlotinib was obtained from Zhengda Tianqing Phar-
maceutical Group Co., Ltd. The drug was dissolved in
dimethyl sulfoxide (DMSO, Sigma) and stored at -20 °C.
Then, it was diluted with phosphate-buffered saline (PBS,
Vivacell) or culture medium to the desired concentration
for in vivo and in vitro experimental studies. The final
DMSO concentration in all working solutions was care-
fully maintained at less than 0.1%.

Cell lines and cell culture

The two human ATC cell lines used in this study, C643
and CAL-62, were purchased from the American Type
Culture Collection (ATCC) (Manassas, VA, USA). C643
cells were cultured in growth medium consisting of 90%
RPMI-1640 (Gibco), 10% FBS (Gibco), 2 mM L-gluta-
mine, and 5000 units/mL penicillin and streptomycin.
CAL-62 cells were cultured in growth medium consisting
of 90% DMEM (high glucose, Vivacell), 10% FBS, 2 mM
L-glutamine, and 5000 units/mL penicillin and strep-
tomycin. The cells were cultured in a chamber with 5%
CO, at 37 °C and maintained in the exponential phase of
growth during all the experiments.

Cell viability and cell proliferation assay

A CCK-8 assay was used to explore the effect of anlotinib
on ATC cell viability. Cells (C643 or CAL-62 cells) were
seeded in 96-well plates with 5000 cells per well. Five rep-
licate wells were established for each group. After incu-
bation for 24 h, 100 ul of complete medium containing
0, 05, 1, 2, 5, 10, 20, or 40 umol/L anlotinib was added
to each well for each group, and the incubation was con-
tinued at 37 °C for 24 h. At the appropriate times, the
anlotinib solution in each well was replaced with 100 pl
of CCK-8 diluted in complete medium and incubated for
1.5 h at 37 °C. Finally, the OD value was measured with
a spectrophotometer at 450 nm. The median inhibitory
concentration (IC50 value) was calculated using the Four
- parameter logistic model in Prism 9.0 software (Graph-
Pad Software). In addition to five technical replicate wells
per group, a total of three independent biological repli-
cates were conducted using distinct cell batches on sepa-
rate experimental days to assess reproducibility.

Cell cycle analysis

Cells were treated with complete medium containing the
appropriate concentrations of anlotinib (C643 cells: 0
pumol/L, 7 pmol/L) for 48 h. The treated cells were col-
lected and fixed with prechilled 75% ethanol at 4 °C over-
night. The cells were labelled with a cell cycle detection
kit (no. C1052; Beyotime, Shanghai, China). The samples
were analysed with a FACS Calibur flow cytometer (BD
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Biosciences). Each experiment was performed three
independent times.

Cell apoptosis analysis

C643 or CAL-62 cells in the logarithmic phase of growth
were seeded in 6-well plates, laying 4 x 10° cells per
well. After the cells had completely attached to the well,
they were treated with complete medium containing dif-
ferent concentrations of anlotinib (C643 cells: 0,7 umol/L;
CAL-62 cells: 0,5 umol/L) for 24 h. The cells were sub-
sequently collected, and apoptosis was assessed with an
Annexin V apoptosis detection kit (eBioscience, United
States). The stained cells were analysed with a FACS Cali-
bur flow cytometer (BD Biosciences). Data were obtained
from three independent experiments.

Wound healing assay

Cells in the logarithmic phase of growth (C643 or CAL-
62) were seeded at a density of 4 x 10° cells per well in a
6-well plate and allowed to grow into a confluent mono-
layer. A line was gently drawn in the cell monolayer with
a p200 pipette tip. The culture plate was rinsed with PBS
2-3 times to remove the detached cells. Each group was
treated with serum-free culture medium containing the
corresponding concentration of anlotinib (C643 cells: 0,
7 umol/L; CAL-62 cells: 0, 5 pmol/L). The plate was then
placed in a 37 °C incubator for culture. Samples were
subsequently collected at 0 h and 24 h and photographed
under an inverted microscope. Cell migration was quan-
titatively analysed with Image] software. The experiment
was repeated three times.

Invasion assay

Cell samples were separately collected from the anlo-
tinib and control groups and resuspended in serum-
free medium. An invasion assay was performed using a
24-well Transwell plate (Corning). Two hundred micro-
litres of cell suspension was added to the upper chamber,
and 500 pL of complete medium was added to the lower
chamber. After 48 h of culture, the cells were fixed with
4% formaldehyde solution (Servicebio) for 10-15 min
and then stained with 0.1% crystal violet (Servicebio)
for 8 min. Finally, the cells in 5 fields were observed and
counted under a microscope, and the average value was
taken. Data are from three independent experiments.

In vivo subcutaneous tumour model (tumorigenicity study
of C643 cells)

The experimental animals that were used in this study
were 4-week-old female BALB/c-nu nude mice, weigh-
ing between 18 and 20 g, and they were obtained from
Beijing Sibeifu Biotechnology Co., Ltd. (Beijing, China).
The BALB/c-nu nude mice were maintained in a spe-
cific pathogen-free (SPF) environment at the Animal
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Experiment Center of Kunming Medical University. All
the animal experiments were approved by the Animal
Experiment Ethics Review Committee of Kunming Medi-
cal University (Approval number: kmmu20231505), and
the animals were humanely cared for according to the
standards of the Guide for the Care and Use of Labo-
ratory Animals. C643 cells were harvested during the
logarithmic phase of growth and resuspended in pre-
cooled PBS. The final cell concentration was adjusted
to 3x107/ml. Subsequently, 100 pl of the cell suspen-
sion was subcutaneously injected into the right nape of
each nude mouse. Tumour growth was observed and
recorded at regular intervals. Once the tumour volume
reached approximately 50—-100 mm?, the mice were ran-
domly assigned to either the control group (n=8) or the
anlotinib group (7 =8). The nude mice in the control and
anlotinib groups were administered an equal volume of
dimethyl sulfoxide (DMSO)-containing PBS (100 pl/d)
and anlotinib diluted in PBS (6 mg/kg, 100 pl/d), respec-
tively, via daily intraperitoneal injection for a period of
two weeks. During this period, the dimensions of the
tumours and the body weights of the mice were recorded
at 3-day intervals. To ensure the integrity of the data, we
implemented a double - blind protocol. The individuals
who administered the treatments were different from
those who measured the tumors. After two weeks, the
mice were euthanized by cervical dislocation, and the
tumour tissue was harvested for subsequent analyses.

Haematoxylin—eosin (HE) staining and
immunohistochemistry (IHC)

The tumour tissues were fixed in 4% paraformaldehyde,
embedded in paraffin, and cut into 4-5 pm thick sec-
tions. The sections were then stained with haematoxylin
and eosin (HE). Immunohistochemistry (IHC) was per-
formed according to standard procedures, and the results
were visualized with DAB reagent. The antibodies used
IHC were anti-Ki67 (Proteintech) and anti-CD31 (Pro-
teintech) antibodies. Images were captured with a light
microscope.

RNA sequencing (RNA-seq)

C643 cell samples were separately collected from the
anlotinib and the control groups. Chongqing Life Knowl-
edge Source Technology Co., Ltd. was then commis-
sioned to perform transcriptomic sequencing analysis on
the samples. They employed the Illumina HiSeq platform,
renowned for its high-throughput capabilities and reli-
able sequencing outcomes, which guaranteed the quality
of our data. For the differential gene expression criteria,
we established a log2 fold-change cutoff of >1 or < -1, in
conjunction with an adjusted P-value of <0.05.
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Fig. 1 Anlotinib can inhibit the growth of ATC cells, block cell cycle progression at the G2/M phase, and induce apoptosis. (A and B) C643 and CAL-62
cells cultured in vitro were treated with anlotinib (0, 0.5, 1, 2, 5, 10, 20, and 40 umol/L). After 24 h, cell viability was determined via the CCK-8 assay, and the
cells were observed and images were captured under an inverted microscope. Scale bar: 100 pum. (C) C643 cells were treated with anlotinib (0.7 umol/L)
for 24 h in vitro, stained with PI, analysed by flow cytometry, and quantified via ModFit software. (D and E) C643 (D) and CAL-62 (E) cells were treated
with anlotinib for 24 h in vitro, stained with Annexin V-FITC/PI, analysed by flow cytometry, and analysed via FlowJo software. Upper left quadrant (Q1):
Mechanically injured cells, upper right quadrant (Q2): late apoptotic cells, lower right quadrant (Q3): early apoptotic cells, lower left quadrant (Q4): normal
cells. All the data were obtained from three independent experiments. * p<0.05, ** p<0.01, *** p<0.001, **** p <0.0001

Western blotting analysis

ATC cells and nude mouse tumour tissues were treated
with RIPA lysis buffer (Beyotime) supplemented with
protease and phosphatase inhibitors. The protein con-
centration was determined with a BCA protein assay kit
(Beyotime) to ensure equal protein loading across sam-
ples. Specifically, equal amounts of protein were loaded
for both the anlotinib - treated group and the control
group. Proteins were separated by 10% SDS-PAGE and
transferred to PVDF membranes (Millipore). The mem-
branes were probed with specific antibodies. The primary
antibodies used were specific for c-MET (Cell Signal-
ing Technology,1:1000), p-MET (Cell Signaling Tech-
nology,1:1000), LAMC2 (Santa Cruz,1:100), COL5A1
(Santa Cruz,1:100), ITGA2 (Abcam,1:5000), and GAPDH
(Proteintech,1:5000), with GAPDH serving as the pro-
tein loading control. The membranes were incubated
with these primary antibodies at 4 °C on a shaker over-
night. The next day, the membranes were incubated
with secondary antibodies, including goat anti-rabbit or
anti-mouse horseradish peroxidase-conjugated IgG (Pro-
teintech,1:5000), for 1 h at room temperature. Finally, the
target proteins were visualized via ECL Plus (Protein-
tech) and an enhanced chemiluminescence detection sys-
tem (Bio-Rad).

Statistical analysis

The data analysis was conducted using SPSS 22.0 soft-
ware, while GraphPad Prism 9 software was employed for
graph creation. The data are presented as mean *stan-
dard deviation, and comparisons were made using a
Student’s t-test for two groups, or one-way ANOVA for
multiple groups. A P-value of <0.05 was considered sta-
tistically significant.

Results

Anlotinib inhibits proliferation and induces apoptosis and
cell cycle arrest at the G2/M phase in human ATC cells in
vitro

We incubated ATC cell lines (C643 and CAL-62 cells)
with media supplemented with different concentra-
tions of anlotinib (0, 0.5, 1, 2, 5, 10, 20, or 40 umol/L)
for 24 h and used a CCK8 assay to assess the viability of
the tumour cells; the results revealed that anlotinib sig-
nificantly inhibited the growth of the tumour cells in
a dose-dependent manner (Fig. 1. A-B). The IC50 val-
ues of anlotinib in C643 and CAL-62 cells were 6.573

and 4.170, respectively, after 24 h. Flow cytometry was
used to evaluate cell cycle progression and tumour cell
apoptosis. Cell cycle analysis revealed that anlotinib
induced cell cycle arrest in the G2/M phase in C643 cells
(Fig. 1C). The rate of C643 and CAL-62 cell apoptosis
was significantly increased after anlotinib administration
(Fig. 1D-E).

Anlotinib inhibits the migration and invasion of human
ATC cells in vitro

The wound healing assay also revealed a significant
decrease in the migration of cancer cells after 24 h of
anlotinib treatment (Fig. 2A—B). The results of the cell
invasion experiments indicated that the invasion of these
two undifferentiated thyroid cancer cell lines was signifi-
cantly inhibited after treatment with anlotinib (Fig. 2C-
D). These findings suggest that anlotinib can significantly
inhibit the migration and invasion of undifferentiated
thyroid cancer cells.

Anlotinib exhibited potent antitumour activity in vivo

We further explored the effect of anlotinib in vivo.
Tumour growth was rapid and significant in the con-
trol mice (Fig. 3A and C), and the tumour weight in the
control group was significantly greater than that in the
anlotinib-treated group (Fig. 3B). We found that admin-
istering anlotinib for 14 days had no significant effect on
the body weights of the mice (Fig. 3D). There were also
no alterations in diarrhoea, appetite, or mental status fol-
lowing anlotinib administration. Histopathological exam-
ination (HE) of the tumour tissues revealed the presence
of many heterogeneous tumour cells. Immunohisto-
chemical (IHC) assays revealed that anlotinib treatment
inhibited the expression of Ki67 and CD31 (Fig. 3E). In
conclusion, these results strongly indicate the potent
antitumour activity of anlotinib in vivo.

Anlotinib improves ATC by inhibiting the c-MET signaling
pathway

Transcriptome sequencing of anlotinib-treated and
untreated C643 cell samples revealed that differentially
expressed genes were significantly enriched in signal-
ing pathways such as MET promotes cell motility and
Extracellular matrix organization. Moreover, the differ-
entially expressed genes mostly included the LAMC2,
COL5Aland ITGA2 genes, which are related to the MET
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Fig. 2 Anlotinib can inhibit the migration and invasion of ATC cells. (A and B) ATC cells cultured in vitro were treated with anlotinib (for C643 cells: 0, 7
pmol/L; for CAL-62 cells: 0, 5 umol/L). Aninverted microscope was used to observe and image the cells at 0 h and 24 h to determine the effect of anlotinib
on the migration of ATC cells. Scale bar: 500 um. (C and D) ATC cells cultured in vitro were treated with anlotinib (for C643 cells: 0, 7 umol/L; for CAL-62
cells:0, 5 umol/L). After 48 h, an inverted microscope was used to observe and record the effect of anlotinib on the invasion of ATC cells. Scale bar: 50 um.
All the data are from three independent experiments. *** p <0.001, **** p <0.0001

signaling pathway and Extracellular matrix organization
(Fig. 4A-D).

In order to clarify the changes in the expression of
MET signaling pathway and downstream proteins after
anlotinib treatment, western blotting was used to detect
the expression of c-MET, p-MET, LAMC2, COL5A1, and
ITGA2 proteins in ATC cells and nude mouse tumour
tissues.

The expression of c-MET, p-MET, LAMC2, COL5A1,
and ITGA2 in ATC cells and subcutaneous tumour tis-
sues was significantly upregulated, whereas the expres-
sion of these proteins was significantly inhibited after
treatment with anlotinib (Fig. 4E-H). Our results suggest
that anlotinib may exert antitumour effects on ATC by
acting on the tyrosine kinase receptor c-MET, inhibiting
the expression of c-MET-related signaling pathway pro-
teins by decreasing its phosphorylation level.

Discussion

Our results revealed that anlotinib has a therapeutic
effect on in vivo transplanted tumor models of ATC,
which are consistent with Juyong Liang ‘s research [12].
In vitro experiments, we found that anlotinib signifi-
cantly inhibited the proliferation of ATC cells, which is
consistent with the results of Professor Gaoming’s team
[13]. More importantly, we found that anlotinib signifi-
cantly inhibited the migration and invasion of ATC cells.
ATC is a highly metastatic cancer with limited therapeu-
tic alternatives. Recent studies have found that anlotinib
can inhibit the proliferation of ATC and promote fer-
roptosis [14, 15]. No studies have explored the inhibitory
effect of anlotinib on the invasion and migration of ATC
cells, but this is a new finding in our study. However, due
to the small number of cases in the clinical trials on the
treatment of ATC with anlotinib [11], the situation of
ATC metastasis has not been analyzed.

Anlotinib is a novel multi-target tyrosine kinase inhibi-
tor that is designed to primarily inhibit VEGFR, FGER,
PDGER, c-Kit, and Ret [16]. However, the targets of anlo-
tinib treatment may vary for different tumors. Further
exploration of the mechanism of anlotinib for ATC may
provide a basis for combination therapy in ATC patients
and a biomarker for suitable selection for clinical treat-
ment. Through RNA sequencing and verification, we
found that anlotinib exerts a therapeutic effect on ATC
by inhibiting c-MET signaling pathway and downstream
molecules LAMC2, COL5A1, and ITGA2.

C-MET is a member of the tyrosine kinase receptor
family, which binds to the ligand hepatocyte growth fac-
tor (HGF) and activates several important signaling path-
ways to regulate the function of tumor cells, including
survival, proliferation, and migration. C-MET has been
shown to be overexpressed and/or mutated in a variety of
malignancies and is associated with tumour cell invasion
and metastasis [17-21]. Previous scholars have reported
that c-MET is highly expressed in ATC cell lines, which
is consistent with our research results [22]. Studies have
reported that c-MET significantly increases the aggres-
siveness of ATC cells by promoting their motility and
invasiveness [22—24].

Our study found that p-MET was significantly down-
regulated after anlotinib treatment, suggesting that
anlotinib has an inhibitory effect on the tyrosine kinase
¢-MET. Gangyang Wang have also found that anlotinib
can improve the situation in osteosarcoma by inhibiting
¢-MET [25]. In addition, Xiali Tang’s study has found that
anlotinib can inhibit the invasion and migration of the
H466 cell of small cell lung cancer by suppressing c-MET
[26]. Therefore, we believe that anlotinib may inhibit the
invasiveness of ATC cells by suppressing c-MET signal-
ing pathway. In recent years, an increasing number of
studies have shown that the c-MET and integrin signal-
ing systems have precise mutual regulatory effects [27].
Integrins directly bind ¢-MET and enhance its signal-
ing to promote tumour invasion and metastasis [27, 28].
Some studies have found that ¢-MET/f1 integrin com-
plex can induce bone metastasis of triple negative breast
cancer [29, 30]. Our results also revealed that ITGA2
was significantly upregulated in ATC cells, which can
be significantly inhibited by anlotinib treatment. ITGA2
is highly expressed in many malignant tumours and is
closely related to lymph node and distant metastasis, and
its expression level is positively correlated with tumour
aggressiveness [31, 32].

Integrins are key mediators of cell migration, providing
physical and biochemical links between the ECM and the
cytoskeleton [33]. At present, it has not been reported
that ITGA2 is involved in the invasion and metastasis of
ATC, but some scholars have reported that ITGA2 forms
an integrin heterodimer through noncovalent binding
with the 1 subunit, which mediates the adhesion of cells
to the ECM [27, 34, 35]. Other studies have shown that
¢-MET signal transduction requires integrin-mediated
cell adhesion to the ECM to accelerate cell movement,
thereby increasing the aggressiveness of tumour cells.
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Glycoproteins in the extracellular matrix (ECM), includ-
ing laminin and fibronectin, promote binding between
¢-MET and integrins, leading not only to ligand-indepen-
dent activation of c-MET but also to amplification of sig-
naling [36].

In addition to ITGA2, our in vivo and in vitro experi-
ments also found that the expression of LAMC2 and
COL5A1 was significantly inhibited by anlotinib treat-
ment. Garg M et al. reported that LAMC2 was highly
expressed in ATC tissues and cells compared with nor-
mal thyroid tissue. Silencing LAMC2 in ATC cells with
shRNAs significantly reduced the growth of xenograft
tumours in immunodeficient mice. LAMC2 gene knock-
down leads to cell cycle arrest and significantly inhib-
its ATC cell migration and invasion. Microarray data
revealed that LAMC2 knockdown significantly altered
the expression of genes related to migration, invasion,
proliferation, and survival [37]. Researchers sequenced
ATC cells and discovered five specific genes, including

COL5A1, which is upregulated in ATC [38]. Some schol-
ars have found that COL5A1 promotes metastasis of
gastric cancer [39], but in thyroid cancer, there are only
studies on the promotion of PTC metastasis by COL5A1
[40]. Our study suggests that COL5A1 is down-regulated
after anlotinib treatment, and whether it is related to the
inhibition of invasion needs follow-up research.In con-
clusion, Our experiments demonstrate that anlotinib has
a therapeutic effect on ATC. Moreover, preliminary find-
ings from transcriptome sequencing revealed that the
mechanism of anlotinib in treating ATC may be to alter
the high invasiveness of ATC cells by inhibiting c-MET
signaling pathway. However, in this study, we did not
knock down ¢-MET to verify the invasion of ATC cells
and the therapeutic effect of anlotinib. Additionally, we
have not fully elucidated the interaction between c-MET
and ITGA2, as well as that between c-MET, LAMC2 and
COLS5AL. These are the limitations of this study, and fur-
ther experiments are needed for in-depth research. In
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Fig. 4 Transcriptome sequencing results and the expression of differentially expressed proteins in vivo and in vitro. (A) Differential gene clustering heat-
map. (B) Histogram of differential gene Reactome enrichment results. (C) Volcano plot of differentially expressed genes. (D) Protein—protein interaction
network analysis diagram. (E) Effects of anlotinib on the protein expression of c-MET and p-MET in vivo and in vitro. (F) Effect of anlotinib on the protein
expression of LAMC2 in vivo and in vitro. (G) Effect of anlotinib on the expression of COL5A1 in vivo and in vitro. (H) Effect of anlotinib on the protein

expression of ITGA2 in vivo and in vitro. * p < 0.05, ** p<0.01, **** p<0.0001

the future, research on the association between c-MET
expression in tumor tissues of ATC patients and ATC
metastasis can be conducted. Whether c-MET can serve
as a predictor for anlotinib treatment of ATC requires
analysis through large-sample clinical studies.
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