
OR I G I N A L R E S E A R C H

RPL38 Regulates the Proliferation and Apoptosis

of Gastric Cancer via miR-374b-5p/VEGF Signal

Pathway
This article was published in the following Dove Press journal:

OncoTargets and Therapy

Hanshu Ji1

Xiaoyu Zhang2

1Second Department of General Surgery,

Cangzhou Central Hospital, Cangzhou

061000, Hebei Province, People’s
Republic of China; 2Third Ward of Tumor

Surgery Department, Cangzhou Central

Hospital, Cangzhou 061000, Hebei

Province, People’s Republic of China

Aim: To explore the role of RPL38 on proliferation and apoptosis of gastric cancer cells by

regulating miR-374b-5p/VEGF signal pathway.

Methods: qRT-PCR was used to measure the expression of RPL38. CCK8 assay, Matrigel

invasion assay, and flow cytometry were used to detect the role of RPL38in MKN-45 cells.

Western blot was used to measure the protein expression of VEGF, p-ERK, ERK, p-AKT,

AKT in cells. Dual-luciferase assay was performed to verify the relationship between miR-

374b-5p and RPL38, miR-374b-5p and VEGF.

Results: In our research, we found that RPL38 was upregulation in gastric cancer, loss

function of RPL38 could inhibit MKN-45 cell proliferation and invasion, accompany with

increasing apoptosis. Then, we verified that RPL38 could interact with miR-374b-5p by

performed luciferase assay, there was a negative correlation between RPL38 and miR-374b-

5p. Furthermore, we observed that VEGF is a potential target of miR-374b-5p, miR-374b-5p

negatively regulated the expression of VEGF, and effected ERK/AKT signal pathways. Next,

we found that miR-374b-5p inhibitor or overexpression of VEGF could prevent the anti-

tumor function of si-RPL38.

Conclusion: Knockdown of RPL38 inhibits the proliferation and apoptosis of gastric cancer

via miR-374b-5p/VEGF signal pathway.
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Introduction
As a common malignant tumor in the world, gastric cancer (GC) ranks the 4th in

incidence and the 2nd in mortality.1,2 The early stage of gastric cancer has no

specific manifestations and lacks sensitive serum indicators, and most patients are

already in the advanced stage when diagnosed with poor prognosis.3,4 Gastric

cancer is a complex disease caused by many factors such as heredity and environ-

ment. Gene mutation,5,6 loss of tumor suppressor and abnormal regulation of cell

proliferation signaling pathway are all related to the occurrence and development of

gastric cancer.7,8 Therefore, it is very important for the diagnosis and treatment of

gastric cancer to find effective early warning molecules, improve the early diag-

nosis and find out the molecular mechanism of invasion and metastasis of gastric

cancer.

RPL38 belongs to the L38E family of ribosomal proteins. It is located in the

cytoplasm. Alternative splice variants have been identified, both encoding the same

protein. As is typical for genes encoding ribosomal proteins, there are multiple
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processed pseudogenes of this gene dispersed through the

genome, including one located in the promoter region of

the type 1 angiotensin II receptor gene. Sahin et al identi-

fied RPL38, predominantly expressed in the pancreatic

ductal epithelium. They also demonstrated that RPL38 is

highly expressed in a panel of pancreatic cancer cell lines

and can potentially be useful in tumor targeting or as

a tumor marker.9 Zheng et al identified RPL38 as differ-

entially expressed gene, which may function in the prog-

nosis of pancreatic ductal adenocarcinoma.10 In this study,

we explored the role of RPL38 in GC development and

progression.

Many studies have confirmed that miRNA is abnor-

mally expressed in various types of tumors. MiRNA can

silence or enhance mRNA expression through binding of

regulatory genes or mRNA related to GC,11,12 leading to

invasion and metastasis of gastric cancer cells. Such as,

miR-574-5p, miR-574-3p,13 miR-502-5p14 and miR-198.15

Vascular endothelial growth factor (VEGF) is a dimer

glycoprotein,16 which can stimulate the proliferation,

growth and migration of endothelial cells and has a high

level of expression in a variety of tumor cells.17 It is not

only one of the most important pro-angiogenic factors in

tumor angiogenesis but also plays an important role in

tumor immunity. We observed that RPL38 was positively

correlated with VEGF, and regulates the pathways of EKR

and AKT to effect the process of gastric cancer.

Materials and Methods
Clinical Samples
Fresh tissue samples and adjacent normal tissue samples

were collected from 60 GC patients at Cang zhou Central

Hospital. After the collection, the tissues were immedi-

ately stored in liquid nitrogen, and then kept at −80°C for

further use. Experimental procedures were accomplished

in accordance with the guidelines released by the Ethics

Committee of Cang zhou Central Hospital. Signed written

informed consent was obtained from each patient.

Cell Culture
GES-1, AGS, SGC-7901, BGC-823, MKN-28 and MKN-

45 cell lines were purchased from the Science Cell

Laboratory. Cells were cultured in PRIM 1640 (GIBCO,

United States) supplemented with 10% fetal bovine serum

(Cromwell, USA) and 100 μL/mL penicillin and strepto-

mycin (Sigma-Aldrich, USA) and placed at 37°C with

5% CO2.

Cell Transfection
SiRNA was produced by Genomeditech, Co. (Shanghai,

China) si-RPL38#1 and si-RPL38#2. A scrambled siRNA

was used as the negative control (si-NC). About 5×105

cells per well were seeded in 6 well plates, transfection of

siRNA into the cells was performed using lipo2000

(Thermo Fisher Scientific, USA) according to the manu-

facturer’s recommendations. Cells were transfected with

20 nmol/L siRNA for 48 h, and then siRNA transfection in

the best condition was performed.

Nuclear and Cytoplasmic Protein

Extraction Kit
Wash with PBS and scrape cells, or treat cells by EDTA, and

stroke cells with a pipette. Then, centrifuge for several

minutes to collect cells, discard supernatant, and keep cell

pellets for use. Do not digest with pancreatin to avoid

degradation of proteins. Add 200 μL of CER

A (containing PMSF) into per 20 μL of cell pellets. Vortex

at maximum speed for 5 s to suspend cell pellets. Incubate

on ice for 10–15 min. Add 10 μL of CER B. Vortex at

maximum speed for 5 s, and incubate on ice for 1 min.

Vortex at maximum speed for 5 s; then centrifuge at

12000–16000 g at 4°C for 5 min. Immediately pipette the

supernatant (cytoplasmic proteins) into a pre-cooling tube.

Assay the cytoplasmic proteins immediately, or store at

−80°Cfor use

qRT-PCR
RNA isolation, reverse transcription and quantitative

expression were carried according to manufacturer’s

instructions. Total RNA was isolated from tissues or cul-

tured cells using Trizol reagent (Invitrogen, USA), DNA

was generated using a High Capacity cDNA Reverse

Transcription Kit (Applied Biosystems, Foster City, CA,

USA). Real-time PCR was performed on an ABI7500

FAST real-time PCR System (Applied Bio-systems) for

40 cycles. After the reaction cycles, the threshold cycle

(Ct) values were determined, and the relative mRNA

levels were calculated based on the Ct values and normal-

ized to the GAPDH/U6 level in each sample. Gene expres-

sion was calculated using the 2-ΔΔCt method. The primer

sequences were shown as follows:

RPL38-Forward, 5ʹ-CAAAGACAGCCCTCGAAAA

G-3ʹ;

RPL38-Reverse, 5ʹ-TTTTCCGTACGCGTTAAAGG-3ʹ.

VEGF-Forward, 5ʹ-GCAGAATCATCACGAAGTGG-3
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VEGF-Reverse, 5ʹ-ATCAGGGGCACACAGGAT-3ʹ

GAPDH-Forward,5′-ATGGGGGAAGGTGAAGGTC

G-3′;

GAPDH-Reverse, 5′-GGGGTCATTGATGGCAACAA

TA-3′.

MiR-374b-5p-Forward, 5ʹ-TCTGATGGCTGGGTTGG

CTTAG-3ʹ;

MiR-374b-5p-Reverse, 5ʹ-ATCATTCTTTGAAGATG

CCTGCTTG-3ʹ.

U6-Forward, 5ʹ-ATTGGAACGATACAGAGAAGAT

T-3ʹ;

U6-Reverse, 5ʹ-GGAACGCTTCACGAATTTG-3ʹ.

Western Blot
Total protein was collected from cells with RIPA lysis

Mix. Briefly, 60 μg protein extraction was loaded via SDS-

PAGE and transferred onto nitrocellulose membranes

(Absin, China); the membranes were incubated in 5% non-

fat milk blocking buffer for 3 h, and then incubated with

primary antibodies for 2 h at room temperature and plated

at 4°C overnight. After incubation with secondary antibo-

dies, the membranes were scanned using an Odyssey, and

data were analyzed with Odyssey software (LI-COR,

USA). The primary antibodies were purchased from pro-

teintech, VEGF (19003-1-AP, 1:500), ERK (67170-1-Ig,

1:500), AKT (10176-2-AP,1:1000), p-AKT (66444-1-Ig,

1:500), p-ERK (sc-7383, 1:200) was purchased from

SANTA CRUZ biotechnology, and Gapdh (60004-1-Ig,

1:2000) was used as an internal control.

CCK8 Assay
Cells were seeded in 96-well cell plates, and added CCK-8

solution (Vazyme, China) at 0, 24, 48 and 72 h. 2 h later,

measure the OD value at 450 nm using an MK3ELISA

Reader (Thermo fisher scientific, USA).

Matrigel Invasion Assay
Cells in logarithmic growth phase were adjusted to 2 × 105

cells/well of medium (without serum) and plated into the

upper chamber insert pre-coated with 1μg/μL Matrigel.

Lower chamber was added with 500 μL of medium (with

10% FBS), and then incubate the chamber at 37°C for

48 h. Then, the invading cells were visualized by the crystal

violet and inverted microscope.

In vivo Tumor Growth Assay
Nude mice were purchased from Beijing Charles river. The

nude mice were injected with AAV9-si-NC/AAV9-si-

RPL38#1, after 1 week, MKN-45 cells (5 × 106) were sub-

cutaneously injected in the right lower limb of the nude mice.

Tumor size was measured every 5 days. After another 15 d of

injection, the tumor was removed for follow-up study.

Cell Cycle Assay
The cells were digested with 1 mL trypsin for 2–3 min, 5 mL

PBS was added, and the bottle wall was blown open to

separate the cells into single-cell suspension. After collection,

centrifuge at 1000RPM for 5min at 4°C. After the supernatant

was discarded, 10 mL PBS was added to re-suspension, and

the cells were precooled overnight with 70% ethanol and ice

(4°C) to fix. The next day, the cell suspension was filtered with

a 300-mesh sieve, centrifuged at 1000 RPM at 4°C for 5 min,

and the supernatant was discarded. The cells were fixed with

1 mL PI solution and kept at 4°C for 30 min in dark. Flow

cytometer was used to detect cell cycle.

Cell Apoptosis Assay
The cells were counted, about 5×105–1×106 cells/mL. Then,

1 mL cells were centrifuged, 1000 rpm, 10 min, 4°C, and the

supernatant was thrown away. Cell suspension was added

with 1 mL precooled PBS and the supernatant was thrown

away, 1000 rpm, 10 min, 4°C. The cells were resuspended in

200 μL Binding Buffer with10 Μl Annexin V-FITC and

10 μL PI solution at room temperature in darkness for

15 min after which 300 μL Binding Buffer was mixed into

the resuspension. Flow cytometry was used to detect cell

apoptosis within 1 h.

Dual-Luciferase Reporter Assay

HEK293T cells were transfected with 20 mmol/L miRNA

mimic or miR-NC together with RPL38-WT or RPL38-

mutation/VEGF-WT or VEGF-mutation. Luciferase activity

was determined using Dual-Luciferase Reporter Assay Kit

(Promega, USA) on luminometer (Promega, USA) 48 h after

the transfection.

EdU Assay
EdU incorporation. For EdU labeling, a 1:1,000 dilution of

EdU-labeling reagent (Beyotime, China) was added to islet

culture medium during the last 18 h of cell culture.
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Immunohistochemistry (IHC)
The tumor tissue was cut into 5-μm-thick sections. The sec-

tions were dewaxed and deparaffinized in xylene and rehy-

drated in graded alcohol solutions. Sections were heated in

tris-EDTA buffer for 30 min to extract antigens. The samples

were incubated with primary antibodies for ki-67 (27309-

1-AP, 1:100), VEGF (19003-1-AP, 1:100), p-ERK (sc-7383,

1:20), p-AKT (66444-1-Ig, 1:50), cleaved-caspase3 (ab2302,

1:100, abcam, USA) and HRP-labeled Streptavidin (A0303,

1:200, Beyotime, China) secondary antibodies. Sections were

avoided light with hematoxylin, then dehydrated and secured.

Images were catched with an Olympus camera.

Tumor Allograft
Thirty nude mice were randomly divided into two groups.

AAV9-si-RPL38 # 1 or AAV9-si-NC was injected through

the tail vein. One week later, MKN-45 cells were injected

subcutaneously into nude mice, and tumors were observed at

a time point. After the volume change was measured at the

last time point, the nude mice were euthanized to collect

tumor tissues of the nude mice for quality detection and

immunohistochemistry.

Statistical Analysis
All values are presented as the mean ± S.E.M. Significant

differences were determined using GraphPad 6.0 software

(GraphPad, Inc.). One-way analysis of variance was used to

determine statistical differences between ≥2 groups, followed

by t-test. Unpaired or paired t-tests were used to determine

statistical differences between two groups. P values of less

than 0.05 were considered significant. In order to evaluate the

prognostic value of RPL38 in GC samples, we selected the

appropriate cut-off value for subdivision. The optimal cut-off

was defined by the statistical distribution of RPL38 expres-

sion. RPL38 expression was normally distributed in GC sam-

ples, and there was a significantly evident distinction along the

median value. Therefore, GC samples were divided into

RPL38 high and RPL38 low groups by the median RPL38

expression Error bars on all graphs are presented as the SEM

of the mean unless otherwise indicated.

Results
RPL38 Was Upregulation in Gastric

Cancer and MKN-45 Cells
To explore the role of RPL38 in GC, we collected cancerous

and para-cancer normal tissue from 60 cancer patients, qRT-

PCR was performed to determine the level of RPL38. We

found that the expression of RPL38 was upregulation in tumor

tissue compared with the normal tissue (P < 0.001) (Figure

1A). We also detected the level of RPL38 in different human

GC cell lines (AGS, SGC-7901, BGC-823, MKN-28, MKN-

45), the GES-1 was indicated as control. The results showed

that RPL38 was increased in the serious of human GC cell

lines (P < 0.05) (Figure 1B). Through follow-up interviews

with patients, we found that patients with low RPL38 expres-

sion had a higher survival rate (Figure 1C). The results indi-

cated that RPL38 may play a key role in GC progression.

Knockdown of RPL38 Inhibits the GCCells

Proliferation, Invasion, and Metastasis
To further explore the role of RPL38 in GC, the si-RNA

was constructed to induce the loss function of RPL38.

qRT-PCR was used to detect the knockout efficiency of si-

RPL38#1and si-RPL38#2 (P < 0.05) (Figure 2A). Next,

Figure 1 RPL38 is upregulation in GCs. (A) qRT-PCR assay was performed to detect the expression of RPL38 in tumor and adjacent tissues. (B) The expression of RPL38 in

each cell line. (C) The survival rates of patients with high expression of RPL38 and low expression of RPL38. *P<0.05, ***P<0.001.
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we transfected the si-RPL38 or si-NC into MKN-45 cells;

CCK8 and EdU assays showed that si-RPL38#1 and #2

both significantly inhibited cell proliferation (P < 0.01)

(Figure 2B and C). We found that the inhibition of

RPL38 inhibited the invasion of cancer cells (P < 0.01)

(Figure 2D). Then, cell cycle distribution in MNK-45 cell

line was analyzed by flow cytometry, si-RPL38#1 and #2

siRNA increased cells in the G0/G1 phase and prevented

them into the S phase (P < 0.05) (Figure 2E). The early

apoptotic signal of MNK-45 cells was detected by flow

cytometry. As Figure 2F has shown, si-RPL38 induced

apoptosis, and the proportion of living cells was signifi-

cantly decreased. Taken together, RPL38 may participant

the progress of GC (P < 0.01).

RPL38 Was Negatively Correlated with

miR-374b-5p
By isolating the nuclear and cytoplasm protein, we found that

RPL38 was mainly expressed in the cytoplasm (Figure 3A).

Then, we predicted that there was the binding site of miR-

374b-5p on RPL38 by starbase, the luciferase report verified

the supposition that miR-374b-5p could bind with RPL38,

RPL38-WT co-transfected with miR-374b-5p performed

decreased luciferase activity compared with miR-NC,

while, RPL38-mutant did not affect the luciferase activity

with miR-374b-5p (P < 0.01) (Figure 3B). After transfecting

miR-NC, miR-374b-5p mimics or miR-374b-5p inhibitor,

we detected the expression of RPL38 by Western blot,

miR-374b-5p mimics inhibited the level of RPL38, while co-

transfected with miR-374b-5p inhibitor recovered the level

of RPL38 (P < 0.05) (Figure 3C). Next, knockdown RPL38

could increase the expression of miR-374b-5p (P < 0.01)

(Figure 3D).

MiRNA-374-5b Binds with VEGF and

Regulates AKT/ERK Signal Pathway
VEGF gene expression was regulated by many factors,

among which hypoxia is the main regulation mode.

Figure 2 Knockdown of RPL38 inhibits proliferation, invasion and promote apoptosis of MKN-45 cells. (A) The knockdown efficiency of si-RPL38#1 and RPL38#2. (B and

C) CCK8 and EdU assay were used to detect cell proliferation in each group. (D) Cell invasion ability was detected in each group. (E) The cell cycle was analyzed by flow

cytometry. (F) Cell apoptosis was analyzed by flow cytometry. *P<0.05, **P<0.01.
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VEGF is the target gene of hypoxia-inducible factor (HIF),

and the inhibition of HIF1 obviously reduces the expres-

sion level of VEGF and inhibits tumor angiogenesis. The

luciferase assay showed that VEGF could interact with

miR-374b-5p (P < 0.01) (Figure 4A and B). The

expression of VEGF was up-regulated after the transfec-

tion of miR-374b-5p mimic (P < 0.01), and down-

regulated after the transfection of miR-374b-5p inhibitor

(P < 0.05) (Figure 4C and D). Then, we detected

the protein level of phosphorylation-ERK, ERK,

Figure 3 RPL38 could interact with miR-374b-5p. (A) The expression of RPL38 in nuclear and cytoplasm. (B) Targeting prediction results of miR-374b-5p and RPL38 (http://

starbase.sysu.edu.cn/index.php). The results of luciferase assay. (C) The protein level of RPL38 after transfecting with miR-NC, miRNA or miRNA inhibitor. (D) The

expression of miR-374b-5p was detected after knockdown RPL38. *P<0.05, **P<0.01.
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phosphorylation-AKT and AKT, the results performed that

miR-374b-5p inhibitor transfection could induce the phos-

phorylation of ERK and AKT (P < 0.05) (Figure 4D). The

above results showed that miR-374b-5p could regulate the

expression of VEGF, and control the ERK, AKT signal

pathway.

Figure 4 VEGF is a target of miR-374b-5p. (A) Targeting prediction results of miR-374b-5p and VEGF (http://starbase.sysu.edu.cn/index.php). (B) The luciferase report was

performed to verify the correlation of miR-374b-5p and VEGF. (C) The expression of VEGF in each group. (D) The protein level of VEGF, ERK, p-ERK, AKT, p-AKTwere

detected by Western blot. *P<0.05, **P<0.01.
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Knockdown of RPL38 Attenuates Gastric

Cancer Progress via Regulating miR-374b-

5p and VEGF
Co-transfecting si-RPL38#1 with miR-374b-5p, we

assessed the level of VEGF via qRT-PCR, si-RPL38#1

induced the downregulation of VEGF, while co-

transfection with miR-374b-5p inhibitor recovered the

level of VEGF (P < 0.05) (Figure 5A). Furthermore, the

decreased level of VEGF induced by si-RPL38#1 was

recovered by miR-374b-5p inhibitor, knockdown of

RPL38 would activate phosphorylation of ERK and AKT,

which were reversal by miR-374b-5p inhibitor (P < 0.05)

(Figure 5B). Next, we found that miR-374b-5p inhibitor and

VEGF could inhibit the anti-proliferation and anti-invasion

(P < 0.01) function of si-RPL38#1 (Figure 5C–E); mean-

while, miR-374b-5p inhibitor and VEGF restored the num-

ber of G0/G1 and S cells (P < 0.05) (Figure 5F). Taken

together, RPL38 regulated the progression of GC via con-

trolling miR-374b-5p and VEGF.

Knockdown of RPL38 Prevents Tumor

Growth in vivo
To further explore the function of RPL38 in GC tumor, we

set up a xenograft nude mice model. Thirty mice were

divided into two groups randomly, AAV9-si-RPL38#1 or

AAV9-si-NC were injected via the tail vein; after 1 week,

MKN-45 cells were subcutaneously injected into nude mice,

and we measured tumor volume. AAV9-si-RPL38#1 signif-

icantly reduced tumor volume (P < 0.05) and weight

(P < 0.01) (Figure 6A–C). The tumor tissue was sectioned

for immunohistochemical staining (Figure 6D). The Ki-67

staining performed that AAV9-si-RPL38#1 significantly

inhibited the proliferation of tumor, which was consistent

with the results in vitro. AAV9-si-RPL38#1 decreased the

level of VEGF, p-ERK and p-AKT, accompanied with

increased the expression of cleaved-Caspase3.

Discussion
At present, the diagnosis of gastric cancer depends on the

examination of gastroscope, CEA, CA19-9, pathology and

cancer tissue,18 and the diagnosis is clear but traumatic.

The early detection, diagnosis and treatment of gastric

cancer have always been the focus of gastric cancer

research.19 Searching for effective markers is an important

factor to improve the survival and prognosis of gastric

cancer patients.20 Tumor cell metastasis is a very compli-

cated process, including the transformation, proliferation,

angiogenesis, invasion, transmission and survival of tumor

cells in circulation, and subsequent adhesion and

Figure 5 Knockdown of RPL38 can inhibit proliferation and invasion in MKN-45 by controlling miR-374b-5p and VEGF. (A) The expression of VEGF in each group. (B) The
protein level of VEGF, ERK, p-ERK, AKT, p-AKTwere detected by Western blot. (C and D). CCK8 and EdU assay were used to detect cell proliferation in each group. (E)
Cell invasion ability was detected in each group. (F) The cell cycle was analyzed by flow cytometry. *P<0.05, **P<0.01.
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colonization of secondary organs or tissues.21 Therefore,

we need to further explore the mechanism of gastric can-

cer, especially look for new gene variants associated with

gastric cancer, which could provide a new index for early

diagnosis of gastric cancer.

Ribosomes, the organelles that catalyze protein synth-

esis, consist of a small 40S subunit and a large 60S

subunit. Together these subunits are composed of 4 RNA

species and approximately 80 structurally distinct pro-

teins. This gene encodes a ribosomal protein that is

a component of the 60S subunit. Ribosome biogenesis is

one of the most multifaceted and energy-demanding pro-

cesses in biology, involving a large number of assembly

and maturation factors.22,23 Ribosomal protein regulates

the redistribution of cell cycle by regulating ribosomal

protein, which blocks the cell cycle of tumor in G0~G1

phase and reduces the proportion of cells in G2/M phase.

RNA polymerase I protease involved in ribosomal protein

synthesis was used as a target to indirectly regulate ribo-

somal protein therapy, which showed significant anti-

tumor activity in animal models. In patients with prostate

cancer and ERB2-positive breast cancer, RPL19 levels

were significantly increased.24 In early hepatocellular car-

cinoma, the overall survival rate of patients with high

expression of RPL36 is higher, which suggests that

RPL36 can be used as an index to evaluate the postopera-

tive prognosis of patients with hepatocellular carcinoma.25

It is speculated that RP is involved in the regulation of

tumor cell growth, proliferation and malignant transforma-

tion. RPL3 regulates cell cycle progression by regulating

the expression of P21, which is a cyclin-dependent kinase

inhibitor and an inhibitory protein that regulates cell

cycle.26

RPL38 was cloned as one of the ribosomal proteins

overexpressed in a colon cancer cell line, HF-29.27

Previous study shows that RPL38 is predominantly

expressed in the normal ductal epithelium of the pancreas

and each of the pancreatic cancer cell lines examined.9 In

this study, we found RPL38 was mainly located in the

cytoplasm, and knockdown of RPL38 prevented the pro-

liferation and invasion of GC cells. Meanwhile, RPL38

interacted with miR-374b-5p. The main role of miRNA is

to participate in the regulation of central genes, which can

regulate the expression of protein and a variety of signal

pathways affecting tumor growth, so its value as a target

molecule for gastric cancer treatment is significantly

higher than that of gene coding. Extracting peripheral

venous blood from patients for miRNA expression level

Figure 6 RPL38 regulates tumorigenesis in vivo. (A) Effects of RPL38 knockdown on the size of MKN-45 xenograft tumors in nude mice. (B and C) The significantly smaller

average tumor volume and weights of the AAV9-si-RPL38 group are compared to AAV9-si-NC group. (D) Representative images of the IHC staining of ki-67, VEGF, p-ERK,

p-AKT and cleaved-caspase3. **P<0.01.
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detection can be used as an important indicator for the

diagnosis and prognosis of gastric cancer.

Angiogenesis in tumor growth and metastasis of the

tumor has a leading role in the process, provides condi-

tions for the rapid growth of cells, and further accelerate

the occurrence of solid tumors, and turn to move. VEGF

with endothelial cell surface-specific transmembrane

receptor stimulates endothelial cell division and prolifera-

tion, thus promotes the growth of new blood vessels and

promote intravascular material to the blood vessels outside

exchange, basic conditions for the transfer of tumor cells.

In this study, we found that VEGF is a potential target of

miR-374b-5p, and positively correlated with RPL38

expression level. Meanwhile, RPL38 regulated the GC

progression by regulating AKT/ERK signal pathway. The

pathogenesis of gastric cancer was further revealed.

Conclusion
In conclusion, our results showed that RPL38 acted as

a novel factor in the regulation of GC cell proliferation

and invasion via miR-374b-5p/VEGF and controlling

ERK/AKT signal pathway. In addition, there should be

a more clinical experimental basis for the clinical detection

effect of RPL38 on gastric cancer. On this basis, more

prospective studies should be carried out to promote diag-

nosis and treatment, the prediction and the prognosis of

gastric cancer, so as to benefit patients with gastric cancer.
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