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Abstract
AIM: To elucidate the potential biological role of miR-30b in gastric cancer and investigate the underlying molecular mechanisms of miR-30b to inhibit metastasis of gastric cancer cells.

METHODS: The expression of miR-30b was detected in gastric cancer cell lines and samples by reverse transcription-polymerase chain reaction. CCK-8 assays were conducted to explore the impact of miR-30b overexpression on the proliferation of gastric cancer cells. Flow cytometry was used to examine the effect of miR-30b on the apoptosis. Transwell test was used for the migration and invasion assays. Luciferase reporter assays and Western blot were employed to validate regulation of putative target of miR-30b.

RESULTS: The results showed that miR-30b was downregulated in gastric cancer tissues and cancer cell lines and functioned as a tumor suppressor. Over​expression of miR-30b promoted cell apoptosis, and suppressed proliferation, migration and invasion of the gastric cancer cell lines AGS and MGC803. Bioinformatic analysis identified the 3’-untranslated region of eukaryotic translation initiation factor 5A2 (EIF5A2) as a putative binding site of miR-30b. Luci​ferase reporter assays and Western blot analysis confirmed the EIF5A2 gene as a target of miR-30b. Moreover, expression levels of the EIF5A2 targets E-cadherin and Vimentin were altered following trans​fection of miR-30b mimics.

CONCLUSION: Our findings describe a link between miR-30b and EIF5A2, which plays an important role in mediating epithelial-mesenchymal transition.
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Core tip: In this study, we found that miR-30b expre​ssion was reduced in gastric cancer cell lines and in gastric cancer tissues. Moreover, we found that miR-30b inhibited gastric cancer cell proliferation, migration, invasion and promoted apoptosis by targeting EIF5A2. Restoration of miR-30b expression could enhance E-cadherin and -catenin expression and suppress Vimentin expression by targeting EIF5A2 and eventually inhibit the epithelial-to-mesenchymal transition (EMT) process in gastric cancer cells, whereas knockdown of miR-30b promoted cell invasion and EMT in cancer cells. 
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INTRODUCTION

Metastasis to distant sites is the primary cause of death in patients with gastric cancer. Patients with advanced disease frequently develop recurrence and metastasis, even in early gastric cancer, the incidence of lymph node metastasis exceeds 10%[1]. However, the underlying molecular mechanism of metastasis is not entirely clear. Epithelial-to-mesenchymal transition (EMT) is a key molecular step during progression of gastric cancer to metastasis[2], and is associated with poor prognosis[3]. In this process, epithelial cancer cells in primary tumors lose cell-cell adhesion following E-cadherin repression and acquire a mesenchymal phenotype. This enhances the ability of cancer cells to metastasize and invade distant locations.

MicroRNAs (miRNAs) are small non-coding RNAs which negatively regulate gene expression. Various studies have described functional roles for miRNAs as oncogenes or tumor-suppressor genes. For example, miR-199a was found significantly upregulated in gastric cancer where it mediated an increase in cell proliferation and suppressed apoptosis[4]. miR-7 and miR-9 are important tumor suppressors which target various genes in gastric cancer[5,6]. Additionally, the miRNA expression profile in plasma from gastric cancer patients is different to that from normal individuals and may represent an early diagnostic biomarker for gastric cancer[7]. Furthermore, miR-15b and miR-16 could modulate the sensitivity of gastric cancer cells to chemotherapeutic drugs by regulating BCL2 expression[8]. All these suggest that miRNAs could serve as potential diagnostic biomarkers and therapeutic tools.

Accumulating evidence describes vital roles for many miRNAs in tumor initiation and metastasis. For example, miR-205 and the miR-200 family influence the EMT process during cancer metastasis[9]. Additionally, miR-7 can inhibit the EMT process in gastric cancer through targeting IGF1R expression[5]. In colorectal carcinoma, miR-30b directly targets the EMT-related gene SIX1 to impair metastasis of colorectal cancer cells[10]. Our current study adds to this knowledge by describing a role for miR-30b in the repression of gastric cancer cell metastasis.

The mechanisms underlying action of miR-30b on gastric cancer cell regulation have not yet been characterized. EIF5A2 functions as an oncogenic protein in many human cancers[11], and we have iden​tified an miR-30b target site in the 3’-untranslated region (UTR) of EIF5A2 mRNA. Overexpression of miR-30b reduces levels of EIF5A2 mRNA and protein, affecting expression of downstream targets of EIF5A2. To the best of our knowledge, this is the first report of miR-30b directly targeting EIF5A2 to promote cellular apoptosis, and suppress proliferation, invasion, and metastasis of gastric cancer cells.

MATERIALS AND METHODS
Gastric cancer tissue specimens

Gastric cancer and corresponding non-tumorous gastric tissue specimens were collected from patients who underwent surgical resection at Peking Union Medical College Hospital (Beijing, China). No patients underwent chemotherapy or radiotherapy before surgery. A pathological diagnosis of gastric cancer was verified by at least two pathologists. All samples were frozen in liquid nitrogen and stored at -80 ℃ until use.

Cell culture and reagents
The human gastric cancer cell lines MKN45, MKN28, HGC27, and SGC7901, and human embryonic kidney (HEK) 293T cells were provided by the Cell Center of the Chinese Academy of Medical Sciences. The gastric cancer cell lines MGC803, N87, and AGS, and immortalized gastric mucosa GES-1 cells were from stores in our institute. HEK 293T cells were cultured in Dulbecco’s modified Eagle’s medium (Hyclone, Logan Utah, United States) supplemented with 10% heat-inactivated fetal bovine serum (FBS; Gibco, CA, United States). All other cell lines were grown routinely in RPMI-1640 medium with 10% FBS. All cells were cultured at 37 ℃ in a humidified incubator with 5% CO2.

SYBR green quantitative RT-PCR analysis
Total RNA from tissues and cell lines was extracted using Trizol Reagent (Invitrogen) according to the manufacturer’s instructions. RNA was reverse-transcribed into cDNA with miRNA PrimeScript RT Enzyme (Takara, Dalian, China). Real-time RT-PCR was performed using SYBR Premix Ex Taq Ⅱ (Takara), using U6 as the internal reference. PCR reactions were conducted using a 7300 Real-Time PCR system (ABI, United States) under the following conditions: 95 ℃ for 30 s followed by 40 cycles of 95 ℃ for 5 s, and 60 ℃ for 34 s. DNA primers specific for miR-30b and U6 small nuclear RNA were purchased from RiboBio (Guangzhou, China). The 2-ΔΔCt method was used to quantify relative miRNA expression. Experiments were performed in triplicate.

Transient transfection with miRNA mimic and inhibitor

Ectopic expression of miR-30b was performed by transfection with an miR-30b mimic or inhibitor (RiboBio) using Lipofectamine 2000 (Invitrogen) according to the manufacturer’s protocol. MiR-30b mimic control and inhibitor control were also synthesized by RiboBio. The sequences are as follows: miR-30b mimic, 5’-UGUAAACAUCCUACACUCAGCU-3’ (sense), and 3’-ACAUUUGUAGGAUGUGAGUCGA-5’ (antisense); miR-30b inhibitor, 5’-AGCUGAGUGUAGGAUG​UUUACA-3’; miR-30b mimic control, 5’-UCACAACCUCCUAGAAA​GAGUAGA-3’; miR-30b inhibitor control, 5’-UCACAACCU​CCUAGAAAGAGUAGA-3’.

Cellular proliferation assays

Cell proliferation was assessed using the Cell Counting Kit-8 (CCK-8) (Dojindo) according to manufacturer’s instructions. Twenty-four hours after transient transfection of miRNA mimic or inhibitor, cells were harvested and seeded into 96-well plates at a density of 2 × 103 cells/well. Following incubation of cells for 24, 48, 72, or 96 h, the CCK-8 reagent (10 L/well) was added to each well 1 h before the assay. The number of viable cells was assessed by measurement of OD450 values.

Apoptosis analysis

Quantification of apoptosis was conducted using an Annexin V-FITC Apoptosis Detection Kit (NeoBioscience, China). Cells were transfected with 50 nmol/L miR-30b mimic upon reaching 60% confluence in 6-well plates. Cells were then analyzed using a flow cytometer (BD Accuri C6).

Cell migration and invasion

Analyses of tumor cell migration and invasion were carried out using transwell chambers (8 m Corning, United States). Forty-eight hours after transfection with miR-30b mimic or inhibitor, 2 × 105 AGS or MGC803 cells in serum-free medium were collected and seeded in an upper chamber containing a non-Matrigel coated membrane. Next, 500 L medium with 20% FBS was added to the lower chamber. For the invasion assay, chambers were coated with extracellular Matrigel (BD Biosciences, United States). Cells were cultured at 37 ℃ in a humidified incubator with 5% CO2. Non-migrating or non-invading cells in the upper chamber were removed with a cotton swab and cells that migrated or invaded to the bottom chamber were fixed and stained with 0.1% crystal violet. Nine fields at × 100 magnification were randomly selected and cell numbers counted. The results were averaged among three independent experiments.

Plasmid construction and luciferase activity assay

The 751-bp fragment of wild-type (wt) EIF5A2-3’-UTR containing the putative miR-30b binding site was synthesized by PCR with the primers 5’-GCGCTCGAGTATTGTAGTCTGTTGGTGCC-3’ (forward) and 5’-AATGCGGCCGCTTTTCTTAAATCTTTGTTGC-3’ (reverse). This fragment was then inserted between the XhoI and NotI sites of the luciferase reporter vector pmiR-RB-REPORT™ (RiboBio). Mutations to the miR-30b seed sequence within the EIF5A2 3’-UTR were also generated. Constructs were validated by DNA sequencing. HEK293T cells were grown in 6-well plates and transiently co-transfected with 2 g reporter plasmid and 50 nmol/L miRNA using Lipofectamine 2000. Twenty-four hours after transfection, luciferase activity was measured using the Dual-luciferase Reporter Assay System (Promega, United States). Firefly luciferase activity was normalized against the Renilla luciferase activity. Three independent experiments were performed in triplicate.

Western blot analysis
Cells were seeded in 6-well plates and transfected with miR-30b mimic or inhibitor for 72 h. Cells were then lysed in RIPA buffer (Genstar, Beijing, China) with 1% phenylmethylsulfonyl fluoride, and protein concentrations were determined by BCA assay. Samples were then denatured and 80 g total proteins from each sample separated on a 10% SDS-PAGE gel and transferred onto PVDF membranes. Membranes were then blocked in 5% non-fat milk in Tris-buffered saline with 0.1% Tween-20 and incubated with primary antibody (rabbit anti-EIF5A2 monoclonal antibody, 1:1000; mouse anti--actin monoclonal antibody, 1:1000, Abcam, United States) overnight at 4 ℃. The next day, membranes were washed and incubated with appropriate horseradish peroxidase-conjugated secondary antibodies. Signals were visualized using enhanced chemiluminescence reagent (Thermo) according to the manufacturer’s instructions.

Statistical analysis

To identify potential target genes of miR-30b, bio​informatics analysis was performed using an online miRNA target prediction database (Targetscan and miRNA.org).

Quantitative data were analyzed using SPSS 18.0 software (SPSS Inc., Chicago, IL, United States). Experimental data are presented as mean ± SD. Differences between two groups were compared using a Student’s t-test and comparisons amongst three or more groups were made by analysis of variance. Differences were considered statistically significant when p < 0.05.

RESULTS
miR-30b is downregulated in gastric cancer tissues

We used real-time PCR to examine miR-30b ex​pression in human gastric adenocarcinoma and ad​jacent normal tissues. Expression of miR-30b was significantly decreased in gastric cancer tissue when compared with paired normal tissue in all 23 samples examined (P = 0.0016) (Figure 1A). Examining the relationship between clinicopathological factors and the expression of miR-30b showed that only lymph node metastasis was associated with low miR-30 expression (P = 0.021). No association was found between miR-30b expression and age, gender or Lauren type (Table 1). Furthermore, we identified reduced miR-30b expression in seven gastric cancer cell lines compared with that in human immortalized gastric mucosa cell line GES-1 (Figure 1B).

High expression of miR-30b suppresses gastric cancer cell proliferation

We next investigated the effects of miR-30b over​expression on cell growth using CCK-8 assay and synthetic miR-30b mimic or inhibitor that were transfected into AGS and MGC803 cell lines. Over​expression of miR-30b suppressed AGS and MGC803 cell growth, whereas miR-30b inhibitor enhanced gastric cancer cell proliferation (Figure 1C).

miR-30b overexpression can induce gastric cancer cell apoptosis

We used flow cytometry to identify increased apoptosis in AGS and MGC803 cancer cells transfected with miR-30b mimic compared with control cells (P < 0.05, Figure 2). This suggests that apoptosis contributed to the growth-inhibitory properties of miR-30b.

Re-expression of miR-30b suppresses gastric cancer cell migration and invasion

AGS and MGC803 cells transfected with 50 nmol/L miR-30b underwent reduced migration and invasion compared with control cells. Conversely, we detected increased migration and invasion in AGS and MGC803 cells transfected with an antisense oligonucleotide inhibitor of miR-30b (Figure 3). These results indicate that miR-30b attenuated gastric cancer cell migration and invasion in vitro.

EIF5A2 is a candidate target gene of miR-30b

We conducted a bioinformatics analysis to identify potential targets of miR-30b using the online tools miRanda and TargetScan. EIF5A2 mRNA was found to contain a 3’-UTR element complementary to miR-30b, and the binding site of miR-30b in the 3’-UTR of EIF5A2 is highly conserved across species (Figure 4A and B). Therefore, we cloned the region of the EIF5A2 3’-UTR containing this complementary site into a luciferase reporter vector. Luciferase activity levels in HEK293T cells transfected with this construct and miR-30b mimic were significantly decreased compared with control. However, luciferase activity in cells transfected with reporter constructs harboring mutations at the suspected miR-30b target site was unaffected by co-transfection with miR-30b (Figure 4C). These results indicate that the 3’-UTR of EIF5A2 was targeted by miR-30b.

Downregulation of EIF5A2 by miR-30b promotes EMT

Western blot analysis identified significantly higher expression of EIF5A2 in all seven gastric cancer cell lines examined compared with GES-1 cells (Figure 4D).

We next examined the influence of miR-30b by measuring EIF5A2 protein levels following transfection of AGS and MGC803 cells with miR-30b mimic or inhibitor. Cells transfected with miR-30b mimic had significantly lower EIF5A2 protein levels compared with control (Figure 4E). Furthermore, transfection of miR-30b mimic led to increased expression of the epithelial marker E-cadherin and -catenin and reduced expression of the mesenchymal marker Vimentin, whereas silencing miR-30b suppressed E-cadherin and -catenin expression, and induced vimentin expression in cancer cells (Figure 4F). In addition, transfection with miR-30b mimic or inhibitor had no effect on the MMP-9 and TIMP-1, indicating that miR-30b suppressed cancer cell metastasis via downregulation of EIF5A2. These results suggest that miR-30b enhances E-cadherin and -catenin expression by targeting EIF5A2 and eventually inhibits the EMT process in gastric cancer cells.

DISCUSSION
Increased expression of miR-30b has been identified in multiple malignancies including parathyroid carcinoma[12], medulloblastoma[13], and oral squamous cell cancer[14]. These findings support a role for miR-30b as an oncogene in these tumors. However, miR-30b may also function as a tumor suppressor. Reduced expression of miR-30b has been found in various human cancers, including colorectal cancer[10,15], non-small cell lung cancer[16], and prostate cancer[17]. These studies found that miR-30b could inhibit cancer cell proliferation and/or suppress cancer cell invasion and migration. Additionally, Ueda et al[18] found that miR-30b was significantly downregulated in 184 gastric cancers compared with 169 non-tumor mucosa samples. Moreover, restoration of miR-30b expression can inhibit gastric cancer cell migration and increase gastric cancer cell apoptosis[19,20]. This decreased expression of miR-30b in gastric cancer may result from miR-30b promoter methylation[20]. Taken together, these findings indicate that miR-30b can act as either an oncogene or a tumor suppressor depending on the circumstance.

We have identified low expression of miR-30b in gastric cancer specimens compared with adjacent non-cancerous tissues using real-time PCR-based miRNA assays. At the cellular level, miR-30b overexpression inhibited cancer cell proliferation, promoted cellular apoptosis, and decreased cancer cell migration and invasion. Additionally, gastric cancer cells transfected with miR-30b inhibitor exhibited increased growth, migration, and invasion compared with controls. Taken together, these data suggest that miR-30b plays a tumor suppressor role in gastric cancer.

A multiple-to-multiple relationship exists between miRNAs and their targets in gastric cancer, suggesting that their regulation is complex[21]. Members of the miR-30 family exert various effects in tumors from different tissues. In multiple myeloma, miR-30 family members are downregulated, which results in enhanced expression of BCL9 and subsequent promotion of tumor cell proliferation and migration[22]. Recently, two studies investigating the role of miR-30b in colorectal carcinoma development have identified that the oncogenes KRAS, PIK3CD, BCL9, and the EMT-related gene SIX1 are all targets of miR-30b[10,15]. Moreover, miR-30b expression in clinical samples was inversely correlated with the above genes. Additionally, Zhong et al[16] have reported that miR-30b is involved in non-small cell lung cancer carcinogenesis through downregulating the Ras superfamily member Rab18. Last, miR-30b inhibits expression of plasminogen activator inhibitor (PAI-1) in gastric cancer, thereby suppressing tumor growth[19]. So, more targets of miR-30b should be validated to investigate its function in gastric cancer.

The loss of miR-30b expression influences gastric cancer metastasis through altered regulation of miR-30b target gene expression. We employed a bioinformatics approach and luciferase reporter assay to identify EIF5A2 as a critical novel target of miR-30b. Western blot analysis revealed that miR-30b overexpression resulted in upregulation of E-cadherin and -catenin and downregulation of Vimentin, demonstrating that miR-30b could suppress EMT in gastric cancer. However, no change was observed of MMP-9 and TIMP-1 levels after transfection with miR-30b mimic or inhibitor in cancer cells. These results indicated that miR-30b inhibits gastric cancer cell invasion and migration not through the MMP-9 or TIMP-1.

EFI5A2 is a potentially important tumor promoting molecule. Several studies have described an onco​genic role for EIF5A2 in multiple tumor types, including esophageal squamous cell carcinoma[23], hepatocellular carcinoma[24], bladder carcinoma[25], ovarian carcinoma[26], and colorectal carcinoma[27]. Additionally, EIF5A2 overexpression can initiate tumor formation, promote cancer cell growth, and contribute to cancer cell metastasis. Furthermore, high levels of EIF5A2 indicate a more advanced clinical stage in ovarian[26] and hepatocellular carcinomas[28]. Tang et al[24] found that EIF5A2 could induce EMT in hepatocellular carcinoma by activating RhoA/Rac1 and downregulating epithelial markers including E-cadherin and -catenin. Overexpression of EIF5A2 can also promote EMT by regulating MTA1 through c-myc in human colorectal carcinoma[29]. In our previous study, we found that EIF5A2 was overexpressed in gastric cancer compared with matched adjacent non-tumor mucosal tissues[30]. Meanwhile, knockdown of EIF5A2 can suppress MKN28 and HGC27 cell proliferation, migration, and invasion by inhibiting EMT, and E-cadherin levels were upregulated and vimentin levels were downregulated after transfection with EIF5A2 siRNA[30,31]. Together, these findings support an oncogenic role for EIF5A2.

To the best of our knowledge, this is the first report that miR-30b directly regulates EIF5A2. miR-30b has a functional role in suppressing gastric cancer metastasis by impairing cellular migration and invasion. Downregulation of EIF5A2 by miR-30b could increase E-cadherin and -catenin levels and reduce Vimentin expression. However, it should be noted that this study is based on a small number of samples and no experiments in relevant animal models were conducted. Therefore, future studies are necessary to elaborate upon our current findings. Overall, this report sheds new light on the role of miR-30b in gastric cancer development, and supports the targeting of miR-30b as a potentially effective therapeutic strategy for gastric cancer in the future.

COMMENTS
Background

Gastric cancer is one of the leading causes of cancer-related death worldwide. MicroRNAs (miRNAs) play an important role in gastric cancer carcinogenesis and tumor progression by negatively regulating oncogenes and tumor suppressors. However, the precise biological role of miRNAs in mediating metastasis remains relatively unexplored.

Research frontiers

MicroRNAs (miRNAs) are small non-coding RNAs which negatively regulate gene expression. Various studies have described functional roles for miRNAs as oncogenes or tumor-suppressor genes. Accumulating evidence describes vital roles for many miRNAs in tumor initiation and metastasis. For example, miR-7 can inhibit the epithelial-mesenchymal transition (EMT) process in gastric cancer through targeting IGF1R expression. In colorectal carcinoma, miR-30b directly targets the EMT-related gene SIX1 to impair metastasis of colorectal cancer cells. However, the role of miR-30b in gastric cancer progression and metastasis is still largely unknown and the molecular mechanism needs further exploration.

Innovations and breakthroughs

The authors found that miR-30b is downregulated in gastric cancer tissues and cancer cell lines and functions as a tumor suppressor. Overexpression of miR-30b can promote cell apoptosis, and suppress proliferation, migration, and invasion of the gastric cancer cell lines AGS and MGC803. Luciferase reporter assays and Western blot analysis confirmed the EIF5A2 gene as a target of miR-30b. Moreover, miR-30b enhances E-cadherin and -catenin expression by targeting EIF5A2 and eventually inhibits the EMT process in gastric cancer cells, thus providing a valuable target for cancer therapy.

Applications

In this study, the authors found that miR-30b is significantly downregulated in gastric cancer tissues and cell lines. Increased miR-30b expression reduced cancer cell migration and invasion, and promoted cell apoptosis. They also found that suppression of EIF5A2 by miR-30b increased E-cadherin expression and partially reversed the EMT. All these provide insight into the specific role of miR-30b in EMT and tumor metastasis. The authors propose that miR-30b may be a novel target for the treatment of gastric cancer.

Terminology

MicroRNAs (miRNAs) are a novel class of small, non-coding endogenous RNAs that regulate gene expression by directing their target mRNAs for degradation or translational repression. EMT is a biological process during tumor development by which epithelial cells acquire mesenchymal, fibroblast-like properties and show reduced intercellular adhesion and increased motility.

Peer-review

The authors have described a putative role of miR-30b in regulating EIFA2 expression and function. The article is well organized and well written. The methods used are well studied and appropriate for the experimental design.
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Figure Legends
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Figure 1  Expression levels of miR-30b in gastric tissue samples and gastric cell lines. A: MiR-30b expression was determined in 23 pairs of gastric cancer tissues compared with corresponding normal tissues by quantitative RT-PCR. Each sample was analyzed in triplicate and normalized to U6. T: tumor tissues; N: adjacent normal tissues; B: Lower miR-30b expression was observed in gastric cancer cell lines compared to that in GES-1; C: AGS and MGC803 cell proliferation was determined by the CCK-8 assay. Upregulation of miR-30b by transfection with mimic suppressed cell proliferation. Downregulation of miR-30b by transfection with inhibitor promoted cell proliferation. Data are displayed as mean ± SD.

[image: image2.png]Propidium iodide

AGS

10°gQz0C
0.4%
|

[Q2-UC
13%

103

Apoptotic rate (%)

Propidium iodide

o+l
10' 107 107 10
Annexin V-FITC
MGC803
10§Q2-UL 1074

1.0%

2

:

100 107

Apoptotic rate (%)

AGS

Mimics control
miR-30b mimics P <0.05

MGC803

Mimics control
miR-30b mimics

P <0.05

Annexin V-FITC




Figure 2  Effect of miR-30b on cell apoptosis. The histograms depict apoptosis of AGS cells and MGC803 cells transiently transfected with miR-30 mimic or control.
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Figure 3  Effect of miR-30b on the migration and invasion of AGS and MGC803 cells in a transwell assay. A: Overexpression of miR-30b notably inhibited the migration and invasion of AGS and MGC803 cells; B: The migration and invasion abilities of AGS and MGC803 cells were dramatically increased after miR-30b inhibitor treatment. The bar shows the average ± SD of three independent experiments.

[image: image4.png]EIFSA2-3' UTR ™ 5....UUGGGUACA CUGAA/ ACA).3
miR30b ¥ UCGACUCACAUCC! G5
EIFSA2.3 UTR ™ 5. UUGGGUACACUGAR 3
c O 3URwsminksconol P
20 @ FUTRwt + miR-30b mimics.
IS FUTRmut + miR 306 mimics
g s N A
H peoos & & & ¢
g e
é o0s O ——————
o
E ss mocsn
ks R0 s preTy
control minics contol mimics
e ISR | —
Vimentin Vimentin S —
Ecadherin Ecahern | ——
fatenin fatenn s— —
e e
T TP — —
o [ —
F s
Inhbtor mR0b
contrl nhibitor
ers Elrsn — —
Vimentin Vimentin S —
scatenin oo g —
e TIHPL — —

fracn W S—





Figure 4  miR-30b decreases eukaryotic translation initiation factor 5A2 expression by targeting its 3’-UTR. A: The binding site of miR-30b in the 3’-UTR of eukaryotic translation initiation factor 5A2 (EIF5A2) is highly conserved across species; B: The putative binding sites for miR-30b was found in the 3’-UTR of EIF5A2 at 3664-3671bp; C: miR-30b mimic downregulated luciferase activities controlled by wild-type 3’-UTR of EIF5A2, but did not affect luciferase activity controlled by mutant 3’-UTR of EIF5A2; D: The expression levels of EIF5A2 protein in different gastric cell lines; E: The expression levels of EIF5A2 and of its downstream genes were detected by Western blot analysis in AGS and MGC803 cells transfected with the miR-30b mimic or control for 48 h. -actin was used as an internal control; F: Western blot analysis of EIF5A2 and its downstream genes transfection of miR-30b inhibitor in AGS and MGC803 cells.
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Table 1  Relationship between clinicopathological parameters and miR-30b expression


Clinicopathologic parameter�
Number of cases


�
2-△△CT(mean)


�
P value


�
�
Age (yr)


�
�
�
0.621


�
�
   ≥ 60


�
  8


�
0.2078 ± 0.0285


�
�
�
   < 60


�
15


�
0.2165 ± 0.0143


�
�
�
Gender


�
�
�
0.427


�
�
   Male


�
16


�
0.1951 ± 0.0198


�
�
�
   Female


�
  7


�
0.2083 ± 0.0239


�
�
�
Lauren type


�
�
�
0.371


�
�
   Intestinal type


�
11


�
0.2148 ± 0.0316


�
�
�
   Diffuse type


�
12


�
0.1932 ± 0.0257


�
�
�
Lymph node metastasis


�
�
�
0.021


�
�
   No


�
  9


�
0.2693 ± 0.0381


�
�
�
   Yes


�
14


�
0.1651 ± 0.0259


�
�
�









