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Background: Drug resistance often occurs in the treatment of gastric cancer, which is the

main cause of poor prognosis of chemotherapy. c-Met is overexpressed in a variety of tumors

including gastric cancer, often leads to poor prognosis of gastric cancer, therefore regarded as

a key target for the treatment of gastric cancer. This study aims to determine whether

exosomes with si-c-Met could inhibit the resistance to cisplatin in gastric cancer (GC).

Methods: The protein expression levels of c-Met in tumor tissues and normal tissues of

patients were evaluated by Western blot (WB) and immunohistochemistry (IHC), HEK293T

cells were transfected with si-c-Met, exosomes were isolated, then co-cultured with gastric

cancer cell lines and confirmed that it was incorporated into the cells by transmitted electron

microscopy. Functional experiments were performed to examine the inhibitory effect of exo-

si-c-Met on gastric cancer cell resistance in vitro, and xenograft models were used to reveal

that exo-si-c-Met can enhance the sensitivity of tumors to cisplatin in vivo.

Results: High expression of c-Met is associated with poor prognosis of GC patients. si-c-Met

significantly inhibited migration, invasion and promoted apoptosis in vitro, which indicated

that si-c-Met sensitizes the response of gastric cancer cells to cisplatin. Exo-si-c-Met sharply

reduced c-Met expression in gastric cancer cells and reverse the resistance to cisplatin in vitro

and in vivo.

Conclusion: Our results indicate that exo-si-c-Met can inhibit the invasion and migration of

gastric cancer cells and promote apoptosis in vitro and inhibit tumor growth in vivo,

reversing the resistance to cisplatin in gastric cancer.
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Introduction
Gastric cancer is the fifth most commonly diagnosed cancer in the world with mortality

ranking third, with an estimated more than 1000,000 new cases diagnosed and 783,000

deaths in 2018.1 Systemic chemotherapy based on platinum is the most commonly used

first-line solution for advanced gastric cancer, merely with a median overall survival

time of approximately 1 year.2 One of the main causes of poor prognosis is that

cisplatin could induce drug resistance after treatment.3 Cisplatin is one of the most

commonly used chemotherapeutic drugs in the treatment of different types of tumors,

including gastric cancer, ovarian cancer, head and neck cancer, lung cancer and breast

cancer.4–6 It inhibits tumors by damaging DNA, inhibiting DNA synthesis and mitosis

then inducing apoptosis to kill tumor cells.7 However, long-term use of platinum

usually causes acquired drug resistance, which reduces therapeutic effects.8

Cisplatin (diamminedichloroplatinum II) is employed for the treatment of a variety

of solid malignancies, including ovarian, colorectal, gastric, head and neck, bladder
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and lung cancers.7 Cisplatin treatment often leads to thera-

peutic failure without a consistent rate of initial responses.

The mechanisms of which including reduced drug uptake or

enhanced efflux, changes in molecular targets of anticancer

drugs and enhancement of DNA damage repair.9 As in some

clinical settings cisplatin constitutes the major therapeutic

option, the development of chemosensitization strategies

constitutes a goal with important clinical implications.

c-Met is a tyrosine kinase receptor of hepatocyte

growth factor (HGF), Met promotes tissue remodeling by

integrating growth, survival and migration in response to

environmental stimuli or cellular autonomic perturbations,

as the basis for morphogenesis, wound repair, organ home-

ostasis and cancer metastasis, which plays an important

role in various morphological events.10 When activated by

some abnormal factors, HGF c-Met pathway is involved in

the development of different types of malignancies and

plays a key role in tumor proliferation, invasion and

metastasis, acts as a “driver” for carcinogenesis and pro-

motes tumorigenesis.11

Crizotinib and Cabozantinib are selective inhibitors of

c-Met. In vitro studies have shown that crizotinib can effec-

tively inhibit the phosphorylation ofMet kinase and inhibit the

proliferation, migration and invasion of Met-dependent tumor

cells.12 Carbotinib and crizotinib were approved by FDA for

the treatment of thyroidmalignant thyroid cancer andNSCLC,

respectively. However, c-MET amplification is observed in

only 2–10% of GC cases,13 which is relatively low and

c-Met inhibitors can only respond to a small percentage of

patients. It is urgent to find another way to inhibit c-Met. We

find c-Met is highly expressed in epithelium.14 Met is detected

in a variety of carcinomas including gastric cancer, and the

overexpression or abnormal expression of Met usually associ-

ates with poor prognosis.15 Studies have shown that c-Met

overexpression is associated with poor prognosis in 22–82%

of patients with gastric cancer16,17 and the overall survival

(OS) of c-Met negative is significantly longer than that of

c-Met-positive patients in advanced gastric cancer.18

Small interfering RNAs (siRNA) are double-stranded,

non-coding RNAs of about 20 base pairs in length and knock-

down target genes by attaching to complementary target

mRNAs, leading to the inhibited expression of specific

genes.19–21

As an emerging approach, siRNA has great potential for

the treatment of diseases caused by pathogenic genes.22

Studies have shown that the combination of cisplatin and CS

nanoparticles loaded with Mad2 siRNAwas demonstrated to

be an effective method for the treatment of cisplatin-resistant

tumors.23 Similarly, small interfering RNA (siRNA) down-

regulated P-glycoprotein, which mediates multidrug resis-

tance (MDR), was sent into tumor cells to overcome

MDR.24 Therefore, knocking down the expression level of

c-Met by small interfering RNA could be an approach to

enhance the sensitivity of chemotherapy in cancer cells.

Exosomes are vesicles secreted by a variety of mammalian

cell types with a diameter of approximately 30–100 nm.25

Exosome consists of lipid bilayer membrane with no orga-

nelles inside. It can carry various molecular components

including proteins and nucleic acid.26 Because of its advan-

tages of being non-toxic, low-immunogenic and higher bio-

compatibility than liposomes, exosome recently emerged as

a new carrier for delivering a variety of biologically active

substances for treatment.27 Exosomes carry EGFR to regulate

liver microenvironment and promote liver metastasis in gastric

cancer.28 siRNA against RAD51 delivered by exosomes could

cause massive of Hela and HT1080 cell death.29 Exosome-

mediated siRNAs downregulate CDK4 specifically and induce

Cell Cycle Arrest.30 Plasma exosomes can deliver siRNA into

lymphocytes and monocytes to silence mitogen-activated pro-

tein kinase 1 selectively.31 Studies have shown that exosomes

have a negative impact on chemotherapy treatment by deliver-

ing chemotherapeutic agents to target cancer cells.

The current study aimed to reverse the resistance by

decreasing the expression of c-Met. This process was

achieved by exosome-delivered siRNA, exosomes were

then used to carry si-c-Met and act in vitro and in vivo.

It was found to reverse the drug resistance of gastric

cancer cells in vitro, and significantly inhibited the growth

of tumors in mouse xenograft models. It has been shown

to increase the sensitivity of gastric cancer cells to cispla-

tin. The above results indicate that patients with DDP

refractory gastric cancer may have treatment options in

the future.

Materials and Methods
Tumor Models
All experimental procedures were approved by the

Institutional Animal Care and Research Advisory

Committee of Tianjin Medical University. Female nude

mice (BALB/c-nu, 4 weeks) were purchased from the

Model Animal Center of Nanjing University and barrier

facilities on a high-efficiency particulate air (HEPA)

filter rack. Feeding in the middle. Since si-c-Met could

increase the sensitivity of the two cell lines to cisplatin

and the resistant effect is more significant in SGC7901/
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DDP cells, so 3×106 SGC7901/DDP cells were injected

into the subcutaneous region of the left groin area of

each mouse, 5 mice in each group. On the 14th day,

a tumor model was established subcutaneously in nude

mice (n = 15), when the tumor grows to a diameter of

about 8 mm, 20μg of different exosomes (suspended in

40μL PBS) or PBS are injected through the tail vein

every 2 days, and 5 mg/kg DDP is injected intraperito-

neally every 4 days (Figure 1A). The long and short

diameters of tumors were recorded every other day and

then calculated tumor volume.

Cell Culture and Human Sample Collection
The human gastric adenocarcinoma cell line SGC7901 and

human embryonic kidney epithelial cell line HEK293T were

obtained from the Chinese Academy of Sciences Cell Bank in

Shanghai, China. The human DDP-resistant gastric adenocar-

cinoma cell line SGC7901/DDP was purchased from

Gefan Biotechnology (Shanghai, China). According to the

instructions, themaximum tolerated dose ofDDPwas reported

to be 800ng/mL, mycoplasma contamination was excluded

from these cell lines. Cells were incubated in a humidified,

95% air and 5% CO2 incubator at 37°C in DMEM (GIBCO)

Figure 1 Exo-si-c-Met increases the sensitivity of gastric cancer tissues to cisplatin in vivo. (A) A flow diagram depicting the in vivo experimental design. (B) the morphology

of xenografted tumor tissues (n = 5). (C, D) Quantitative analysis of tumor volume (C) and weight (D). (E, F) Expression levels of c-Met in implanted tumors by qRT-PCR

(E) and Western blot analysis (F). (G) Gray analysis of (F). **p < 0.01; ***p < 0.001. All error bars stand for SE.
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containing 10% fetal bovine serum (GIBCO) and 1% penicil-

lin/streptomycin (Solarbio, China). Five pairs of gastric cancer

tissues and paired adjacent normal tissues were collected from

patients underwent surgery at the TumorResearch Institute and

Hospital of Tianjin Medical University (Tianjin, China).

Specimens and patient information of this studywere approved

by the Ethics Committee of TianjinMedical University Cancer

Institute and Hospital, and the written consent of the patients

was provided.

Isolation of Exosomes from Cell Culture

Media
After transfection ofHEK293Tcells for 48h, themediumwas

collected and centrifuged at 3,000g for 20 mins to remove

cells and other debris, the supernatant was then centrifuged at

10,000g for 20 mins to remove larger sized vesicles. Finally,

the supernatant was centrifuged at 110,000 g for 80mins, then

the supernatant was discarded and 100μL of PBS was added

to the sediment, gently pipetting several times and filtered by

a 0.2-mm filter to obtain an exosomal suspension. All steps

were carried out at 4°C.

Transmission Electron Microscopy
For transmission electron microscopy, exosomes were infil-

trated in a droplet of 2.5% glutaraldehyde and fixed for more

than 12hrs at 4°C. Samples were washed thrice in PBS and

fixed in 1% osmium tetroxide for 1 hr (RT), embedded in

10% gelatin and fixed in glutaraldehyde at 4°C, then cut into

blocks (<1 mm3). The specimens were dehydrated with

alcohol of increasing concentrations (30%, 50%, 70%,

90%, 95%, and 100%; ×3), pure alcohol was replaced with

propylene oxide and the samples were then infiltrated with

increasing concentrations (25%, 50%, 75%, and 100%) of

Quetol-812 epoxy resin mixed with propylene oxide. Then,

all specimens were embedded in pure Quetol-812 epoxy

resin. Ultrathin sections (100 nm) were cut with a Leica

UC6 ultramicrotome, followed by dying with uranyl acetate

(10 mins) and lead citrate (5 min) at RT before observation

via FEI Tecnai T20 transmission electron microscope

(120 kV).

PKH26 Staining
PKH26 Red Fluorescent Cell Linker Kits (Sigma) for label-

ing lipid bilayer. Exosomes were first resuspended in 100μL
of diluent C. Adding 0.4 μL PKH26 ethanolic dye solution

into 100μL of diluent C to make the dye solution (4×10−6M).

Then, the 100μL exosome suspension was mixed and the

100ul dye solution by pipetting. The cell/dye suspension was

incubated for 1–5 mins and periodically mixed, then the

staining was terminated by adding 200μL of serum and

then incubated for 1 min. The stained exosomes were finally

washed twice with 1×PBS, then resuspended them in a fresh

sterile tapered polypropylene tube. Eventually, moderate

amounts of stained exosomes were added to the cell culture

medium and incubated for 4hrs before pictured.

Cell Transfection
SGC7901 and SGC7901/DDP were seeded in 6-well

plates, HEK293T was seeded in 10-cm dishes, transfected

with Lipofectamine 2000 (Invitrogen) and Opti-MEM

(GIBCO) according to the manufacturer’s instructions.

siRNA of c-Met and its nonsense NC (Santa Cruz) were

used to downregulate c-Met mRNA. The medium was

replaced with complete medium 4–6hrs after transfection.

Immunohistochemistry Assay
Paraffin-embedded tissue samples of gastric cancer tissues and

paired adjacent noncancerous tissues (8 pairs, total of 16

samples) were sectioned and stained with a 1:50 dilution of

anti-c-Met monoclonal antibody (Santa Cruz Biotechnology).

Using the DAB system (Zhongshan Jinqiao, China) to identify

positive staining. Five regions were randomly selected for

each specimen.

Protein Extraction and Western Blotting
The expression of c-Met was evaluated by Western blotting

and normalized to β-actin. Cells and tissueswere lysed inRIPA
buffer with a newly added Protease inhibitor cocktail. The

pyrolysate was separated on SDS-PAGE Gel and then trans-

ferred onto polyvinylidene fluoride membrane (Millipore).

The immunoblots were blocked with 2% BSA for 0.5 hrs at

room temperature, then incubated at 4 °C with anti-c-Met

(1:150, Santa Cruz Biotechnology) and anti-β-actin (1:3000,

Abcam) antibodies for more than 12hrs. After incubation with

the corresponding secondary antibody,membraneswere visua-

lized by enhanced chemiluminescence system Kit

(Millipore, USA).

RNA Isolation and qRT-PCR
Total RNA of the cultured cells and tissues was extracted

with TRIzol reagent (Invitrogen). cDNA was obtained via

avian myelobastosis virus (AMV) reverse transcriptase

(TaKaRa), the reaction procedure as follows: 16°C for

30 min, 42°C for 30 min, and 85°C for 5 min. Then, real-

time qPCR was initiated by at 95°C for 5min; then the
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cDNA was denatured at 95°C for 15s followed by exten-

sion at 60°C for 1 min, which was performed for 40

cycles. All assayed in triplicate. After the reactions were

complete, the cycle threshold (Ct) data were calculated

according to the formula that ΔCt = Ct gene _ Ct control.

The relative levels of genes were normalized with the

equation 2−ΔCt. The c-Met and GAPDH primers were

designed as follows:

5ʹ-TGTCCCGAGAATGGTCATAA-3ʹ (c-Met, sense),

5ʹ-AGGGAAGGAGTGGTACAACA-3ʹ (c-Met, anti-

sense),

5ʹ-AGAAGGCTGGGGCTCATTTG-3ʹ (GAPDH, sense),

5ʹ-AGGGGCCATCCACAGTCTTC-3ʹ (GAPDH, anti-
sense).

CCK-8 Cell Viability Assay
Cell viability was tested with CCK-8 kit (MY Biotech,

China). SGC7901 or SGC7901/DDP cells were seeded

into 96-well plates and transfected or co-incubated with

exosomes, different doses of DDP (Jiangsu, China) were

added after 24hrs. Forty-eight hours later, 10μL of CCK-8

reagent was added to each well and incubated at 37°C for

1–3 hrs. The optical density (OD) values were detected at

a wavelength of 460nm by a microplate reader (Thermo).

The assay was performed at least in triplicate. Cell viabi-

lity was calculated using the following formula:

Inhibition rates ¼ ðODcontrol�ODexperimentÞ=ðODcontrol�ODblankÞ
� 100%

Edu Cell Proliferation Assay
The proliferation ability of SGC7901 and SGC7901/DDP

cells was determined by the EdU proliferation assay

(RiboBio). After co-incubation with different exosomes for

24 hrs, 50MEdUwas added into cells and incubated for 5hrs,

then fixed, filtered, and stained according to the instructions.

Transwell Cell Migration Assay
Cell migration ability was assessed using a Boyden

chamber covered with 8.0 um pores (Costar) polycarbo-

nate membrane. After the pretreatment described above,

a cell suspension of about 105 SGC7901/DDP cells in

200μL serum-free medium was transferred to the upper

chamber, and 500μL of complete medium was added to

the lower chamber. After 8–10hrs, the non-migrated

cells on the upper surface of the membrane were gently

wiped with a cotton swab, and the cells that migrated to

the lower surface of the membrane were fixed and

subjected to three-step staining (Thermo Fisher). The

number of migrated cells was counted under an optical

microscope.

Flow Cytometry
SGC7901 or SGC7901/DDP was pretreated as described

previously, added 3 mg/mL DDP and incubated for 48 hrs.

Subsequently, adherent cells and floating cells were har-

vested and analyzed using Annexin V-FITC (fluorescein

isothiocyanate)/PI (propidium iodide) staining kit (BD

Biosciences). Cells were washed with PBS, suspended in

binding buffer, stained with annexin V-FITC for 10 mins

and PI for 5 mins in the dark. Apoptotic cells were quantified

by fluorescence-activated cell sorting (FACS) flow cytome-

try (BD Biosciences).

Statistical Analyses
All experiments were repeated at least three times in parallel

and the data were expressed as mean ± SE. The p value

< 0.05 was considered statistically significant by using

Student’s t test: * p < 0.05; ** p < 0.01; and *** p < 0.001.

Results
High Expression of c-Met Is Associated

with Poor Prognosis of GC Patients
c-Met plays an important role in a variety of

malignancies,32 we analyzed the effect of c-Met on the

prognosis of GC by Kaplan–Meier plotter (http://kmplot.

com/analysis/index.php? p=service&cancer=gastric), the

survival curve of GC patients with c-Met expression is

shown in Figure 2A. Briefly, during the follow-up, the

survival rate of the high c-Met expression group was

consistently higher than that of the group with low

expression. It can be seen from the graph that the over-

all survival rate of patients with c-Met high expression

group was lower than that with low expression group

during the follow-up period.

c-Met Protein Is Upregulated in GC Tissues

Compared to Normal Adjacent Tissues
We selected eight pairs of cancer tissues and adjacent

normal tissues from GC patients. Level of c-Met was

detected by immunohistochemistry, and it was found that

the expression of c-Met was significantly upregulated in

cancer tissues compared with that in noncancerous tissues

(Figure 2B), followed by Western blot and got consistent

results (Figure 2C and D).

Dovepress Zhang et al

International Journal of Nanomedicine 2020:15 submit your manuscript | www.dovepress.com

DovePress
2327

Powered by TCPDF (www.tcpdf.org)

http://kmplot.com/analysis/index.php
http://kmplot.com/analysis/index.php
http://www.dovepress.com
http://www.dovepress.com


si-c-Met Sensitizes the Response of

Gastric Cancer Cells to Cisplatin
To explore the inhibitory effect of small interfering RNA on

c-Met, si-c-Met and si-NC were transfected into SGC7901

and SGC7901/DDP cells, the expression level of c-Met was

detected by qPCR (Figure 3A and B), and c-Met protein was

verified by Western blotting (Figure 3C–F) results indicate

that si-c-Met could significantly reduce the expression level

of c-Met. We added gradient concentrations of cisplatin to

SGC7901 and SGC7901/DDP cells, based on preliminary

results, the concentration of cisplatin in SGC7901 was

0.09375–6μg/mL, while ranged from 0.1875–12μg/mL in

SGC7901/DDP. We found that it has the most significant

difference of inhibition rate at the concentration of 3μg/mL
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(Figure 4A), so 3μg/mL is the most suitable concentration for

subsequent experiments. Afterwards, we transfected si-

c-Met and si-NC into SGC7901 and SGC7901/DDP cells

in 96-well plates. After 24h, gradient concentrations of cis-

platin were added to each well of two cell lines. After 48h of

dosing, we tested cell viability by CCK-8 reagent and then

calculate the inhibition rate. Si-c-Met could increase the

sensitivity of two cell lines to cisplatin and significantly

reversed the resistance of SGC7901/DDP cells to cisplatin

(Figure 4B and C).

Exosome-Delivered c-Met siRNA Sharply

Reduced c-Met Expression in Gastric

Cancer Cells
Exosomes were obtained from HEK293-T medium

(Figure 5A) then photographed by transmission electron

microscopy (Figure 5B). After stained with PKH26 dye, exo-

somes were co-cultured with SGC7901 and SGC7901/DDP

cells, small clusters were observed to fuse into the cytoplasm

surrounding the nucleus or beside them (Figure 5C). To deliver

small interfering RNA into gastric cancer cells, HEK293-T

cells were transfected with si-c-Met and si-NC and incubated

for 48h, then the exosomes were extracted and co-cultured

with gastric cancer cells. It was confirmed by qRT-PCR that

exosomes loaded si-c-Met could significantly downregulate

the expression of c-Met at the gene level compared with

exosomes carrying si-NC (Figure 5E and F) and obtained

consistent results by Western blot (Figure 5D and G) that exo-

si-c-Met could downregulate the expression of c-Met consis-

tent with transfecting si-c-Met directly.

Exo-si-c-Met Reverses the Resistance to

Cisplatin in Gastric Cancer Cells
The ratio of apoptosis was detected by flow cytometry.

The apoptosis rate was high in SGC7901 and there was no

significant difference among groups. Compared with the

other two control groups, the number of early apoptotic

cells was significantly reduced and the late apoptotic cells

were increased in the exo-si-c-Met group. In SGC7901/

DDP cells, exo-si-c-Met reversed the resistance to cispla-

tin and improve the proportion of apoptosis (Figure 6A,

D and E). Cell migration ability was analyzed by transwell

assay, 3μg/mL of cisplatin was added to all cells, in

SGC7901 cell line, the ability of migration was signifi-

cantly inhibited in all groups. For the drug-resistant cell

line SGC7901/DDP, after adding cisplatin at

a concentration of 3 μg/mL, the migration ability was

maintained in groups of, exo-si-NC and exo-si-Mock,
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while significantly reduced in exo-si-c-Met group

(Figure 6B, F and G) consistent results were also obtained

in wound-healing assay (Figure 6C) which indicated that

exo-si-c-Met could increase the effect of cisplatin on cell

migration ability and reversed the resistance to cisplatin.

The effect of exo-si-c-Met on cell proliferation was exam-

ined by EDU assay. It was found that in the concentration

of 3 μg/mL, cell proliferation ability was inhibited appar-

ently in group of exo-si-c-Met both in SGC7901 and in

SGC7901/DDP (Figure 4D–F).

In vivo Role of Exo-si-c-Met in Reversing

Chemotherapy Resistance
Since the drug resistance reversal effect in vitro was

more pronounced in SGC7901/DDP than in SGC7901

cells, SGC7901/DDP was selected to set up tumor mod-

els in nude mice subcutaneously (n = 15). When tumors

grew to about 8mm in diameter, 20 μg of different

exosomes (suspended in 40μL PBS) or PBS were

injected through the caudal vein every other day, and

intraperitoneal injection of 5 mg/kg DDP every other 3
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days (Figure 1A). The length and short diameter of

tumors were recorded every 2 days and calculate the

volume (Figure 1C). Compared with two control groups,

the tumor volume did not increase significantly in the

treatment group (Figure 1B). After 2 weeks, tumors

were removed and weighed (Figure 1D). Extracted

RNA from each tumor and qRT-PCR was performed to

detect the level of mRNA of c-Met in each group of

tumors. The results showed that the level of c-Met

mRNA in the Exo-si-c-Met group was significantly

lower than that in control groups (Figure 1E), then

verified by Western blot, the expression level of c-Met

was also significantly decreased in Exo-si-c-Met group

(Figure 1F and G). The above results demonstrate that

Exo-si-c-Met could reverse the resistance of cisplatin

in vivo.
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Discussion
Chemotherapy is the main treatment strategy for patients with

advanced gastric cancer. However, the median survival time

(mOS) of patients with advanced gastric cancer who received

standard chemotherapy is only 10–12 months, and the 5-year

survival rate is less than 10%.33,34One of the important reasons

for the low efficiency of chemotherapy in gastric cancer is drug

resistance. There are several molecular mechanisms of cispla-

tin resistance, among which the over expression of c-Met is an

important factor that cannot be ignored. We found that the

expression level of c-Met in gastric cancer-resistant cell lines

was higher than that in sensitive cell lines and that it has

a certain mechanism for cisplatin resistance. Therefore, we

tried to use si-c-Met to inhibit the expression of c-Met and

enhance sensitivity to chemotherapy. It was found that trans-

fected si-c-Met into gastric cancer cells directly could increase

the sensitivity to cisplatin. Then, a series of cell function

experiments showed that Exo-Si-c-Met significantly increases

the inhibition rate of cisplatin, reduces the ability of cell pro-

liferation and migration, and promotes cell apoptosis. Exo-si

-c-Met combined with intraperitoneal injection of cisplatin in

mice could inhibit tumor growth and reverse the resistance of

gastric cancer to cisplatin analogously.

As a receptor tyrosine kinase for HGF, c-Met plays an

important role in drug resistance of a variety of tumors.

CAF-derived HGF plays vital roles in drug resistance of ovar-

ian cancer by inhibiting c-Met/PI3K/Akt and GRP78 signal

pathways.35 c-Met/β1 complex could drive invasive oncologic

Figure 6 Exo-si-c-met increases the sensitivity of gastric cancer cells to cisplatin (A) Apoptotic rate was tested by flow cytometry. (B) Transwell assays were completed to

examine the cell migration ability. (C) Wound-healing assay demonstrated that exo-si-c-Met increased SGC7901/DDP migration. (D, E) Quantitative analysis of (A). (F, G)

Quantitative analysis of (B). ***p < 0.001. All error bars stand for SE.
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processes.36 The resistance to inhibitor of EGFR (AC0010)

could be overcome by targeting c-Met.37 Exosomes are low-

immunogenic and low-toxic vesicles secreted by various cell

types and could carry proteins, nucleic acids and lipids, which

involves in mediating a variety of biological processes.38,39

Exosomes with miR-128-3p increase chemosensitivity of

oxaliplatin in drug-resistant colorectal cancer.40 Exosome-

delivered nucleic acid and proteins partly facilitate the resis-

tance of breast cancer.41 Exosomes derived from HEK293

could deliver siRNA that target PKL-1 and reduce expression

of PLK-1 in bladder cancer cells.42 In this study, extracted

exosomes from HEK293T cell culture media, then injected

intravenously to downregulate the expression of c-Met in

tumors of mice. In this way, the expression of c-Met in tumors

was decreased. The sensitivity of refractory gastric cancer to

DDPwas improved and suppressed the growth of tumor at the

same time.

Given this, exo-si-c-Met could be delivered to reverse

drug resistance of cisplatin in gastric cancer, suppress pro-

liferation and accelerate apoptosis in vitro, inhibit tumor

growth in vivo. It can be a new approach to treat DDP-

resistant gastric cancer.

Conclusions
In summary, we provided evidence that Exo-si-c-Met can

inhibit the invasion and migration of gastric cancer cells and

promote apoptosis in vitro and inhibit tumor growth in vivo,

reversing the resistance to cisplatin in gastric cancer. Our

results demonstrate a method that Exo-si-c-Met may be

a potential choice for cisplatin-resistant treatment of refrac-

tory gastric cancer.
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