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A B S T R A C T   

Background and aim: Gastric Cancer (GC) is a leading cause of morbidity and mortality worldwide, particularly in 
developing nations, only a few suitable gastric cancer serum biomarkers with acceptable sensitivity and speci-
ficity exist. This work aims to highlight and uncover miR-30a-5p and miR-182–5p′s diagnostic roles regarding 
gastric cancer and their roles in predicting prognosis. 
Methods: 148 patients participated in this study. Groups I, II, and III had 47 patients with GC, 54 patients with 
benign gastric lesions, and 47 apparently healthy subjects of coincided age and gender as controls, respectively. 
All participants were clinically evaluated and subjected to CBC, serum CEA, and CA19-9 by ELISA, and real-time 
PCR tests of miR-30a-5p and miR-182–5p. 
Results: MiR30a-5p and miR-182–5p were down regulated in gastric cancer patients in Group I more than Groups 
II and III (P < 0.001). ROC curve analysis revealed that miR30a-5p had better AUC, sensitivity, and specificity 
(0.961%, 93.62%, and 90.74%respectively). When miR-182–5p was gathered with CEA and CA19-9, specificity 
raised to 98.15% and PPV to 97.6%. Lower miR-30a-5p levels are linked with the presence of distant metastases, 
advanced TNM stage, and degree of pathological differentiation of tumors in GC patients (p = 0.034, 0.019, 
0.049) respectively. According to the multivariate analysis, miR30a-5p expression level could be an independent 
predictor of GC. 
Conclusion: Our results exhibited that miRNAs, miR-30a-5p and miR182–5p, gene expression have a diagnostic 
power and can identify patients with GC. MiR-30a-5p displayed the highest diagnostic specificity and sensitivity. 
Besides other known tumor markers, they could offer simple noninvasive biomarkers that predict gastric cancer.   

1. Introduction 

Gastric cancer (GC) is in the six place among the malignancies 
worldwide, and it is the third leading cause of cancer-related death [1]. 
In 2018, The World Health Organization estimates that gastric cancer 
accounted for 783,000 deaths worldwide [2]. 

The causes of gastric cancer are complex and multivariate, including 
dietary imbalance, alcohol consumption, smoking, and helicobacter 
pylori infection. Gastric cancer pathogenesis is linked with genetic 
variables such as methylation of DNA, gene amplifications and de-
letions, epigenetic inactivation of many genes, and erratic somatic mu-
tations [3]. 

The lack of vivid clinical symptoms inhibits early gastric cancer 
diagnosis [4]. That is the reason why patients with gastric cancer are 
almost often diagnosed at late stages resulting in critical metastasis and 
a bad prognosis. As a result, the five-year survival rate is lower than 
thirty percent [5]. 

Despite the high diagnostic precision of endoscopy, it is inconvenient 
and could lead to more complications. Hence, extra markers to recognize 
early gastric cancer are vital [6]. 

MicroRNAs are about 22 nucleotides in length that bind to comple-
mentary sequences of mRNA at the 3′-untranslated portion (3′UTR), 
resulting in the down regulation of protein-coding target genes within 
the nucleus and the cytoplasm [7]. However, interaction of miRNAs 
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with other regions, such as 5′UTR, has also been reported, and can 
enhance expression of target gene [8]. 

MicroRNAs were found to contribute to diverse biological proced-
ures, such as cell growth, development, and differentiation, addition-
ally; they play substantial roles in cell proliferation, angiogenesis, 
apoptosis, and metastasis [7]. It has been revealed that miRNAs can alter 
gastric cancer metastasis and growth by targeting the STAT3 signaling 
pathway [9]. 

The miR-30 family is a complex family with crucial roles in miRNAs 
functions in mammalian and human beings. It consists of five members 
[10]. Of which, MiR-30a as a tumor suppressor could organize cellular 
proliferation, apoptosis, migration, and invasion of diverse tumor cells 
[11]. 

MiR-182, a member of the miR-183 family, is located at 7q31-34 
[12]. Multiple researchers illustrated that miR-182 is abnormally 
expressed in numerous cancer types [13,14]. 

Attempts to overcome diagnostic issues and restrictions should be 
the primary objective of modern medicine. In other cancers, a simple 
noninvasive blood-based test would be perfect, enabling gastric cancer 
to be detected at a time where curative action is still feasible. So, in this 
study, we aimed to highlight the diagnostic roles of miR-30a-5p and 
miR-182–5p in gastric cancer and uncover their roles in predicting 
prognosis in gastric patients. 

2. Subjects and methods 

SUBJECTS: 148 participants were included in this case–control 
study. It was carried out in the Medical Biochemistry and Molecular 
Biology department in partnership with the Department of Tropical 
Medicine, Faculty of Medicine. The participants were chosen from the 
Department of Tropical Medicine between September 2017 and 
December 2018 and categorized into three groups: Group I composed of 
47 patients with gastric cancer. Group II included 54 patients with 
benign lesions in the stomach. Group III included 47 sound subjects of 
coincided age and gender as controls. The sample size was determined 
utilizing Epi Info (2000) program according to a previous study [15], 
where 36 cases were studied per group and the sample size has been 
calculated within a power of 95% and alpha error 0.05. 

For each participant, history and clinical evaluation, laboratory in-
vestigations (including CBC, liver function tests, ESR, CEA, and CA19-9, 
miR-30a-5p and miR-182–5p, and H. pylori antigen in stool), and 
abdominal pelvic ultrasonography were done. Patients with malig-
nancies in other places of their bodies were excluded. Control partici-
pants were healthy subjects with no history of weight loss, smoking, or 
NSAID consumption and had no GIT symptoms as hematemesis or 
melena, pain related to meal, nausea, vomiting, or postprandial fullness 
and negative H. pylori stool antigen test. Diagnosis of benign gastric 
lesions and malignancy was conducted by clinical assessment, and 
endoscopic evaluation with tissue biopsies was taken for histopatho-
logical examination. Confirmed gastric cancer patients underwent 
radiological assessment in the form of baseline-computed tomography of 
chest, abdomen, and pelvis besides a bone scan to detect distant me-
tastases. TNM staging was done for all patients with gastric cancer [16]. 
Gastric cancer patients were followed up upon in the clinical oncology 
department for 24 months (until the end of November 2020). The 
Progression-Free Survival (PFS) rate has been realized as the period 
besides the date of disease diagnosis and the progression date in the form 
of local recurrence recently developed metastases for patients with 
localized cancer or excess in number and/or size of metastases in stage 
IV disease patients or final visit. The PFS rate was evaluated among 
patients according to various prognostic factors. 

Ethical Approval: This study was performed per the Declaration of 
Helsinki. All participants gave informed consents assured by the ethical 
committee, Faculty of Medicine, Menoufia University. 

Methods: All participants were subjected to history taking, clinical 
evaluation, and laboratory investigations, involving a complete blood 

count, liver and kidney function tests, H. pylori stool antigen, serum CEA 
and CA19-9 b y ELISA, and real-time PCR of miR-30a-5p and miR- 
182–5p. 

2.1. Sampling and assay method 

Through venipuncture, 6 ml of venous blood were withdrawn, of 
which 3 ml were left to clot into a plain tube and centrifuged at 4000 
rpm for around 10 min. At − 80 ◦C, the serum obtained was stored for 
subsequent use. The serum to estimate its carbohydrate antigen 19–9 
(CA 19–9) and CEA by Enzyme-Linked Immunosorbent Assay kit 
(ELISA) provided by Chemux Bioscience, Inc. (USA). Utilizing the DIA-
MOND diagnostic kit (Germany), the liver functions as Alanine 
Aminotransferase (ALT) and Aspartate Aminotransferase (AST) (by 
LTEC kit, England) and serum albumin were estimated by enhanced 
specificity of bromocresol green colorimetric assay. Serum bilirubin 
(total and direct) was assessed by the quantitative assurance of bilirubin 
IVD utilizing the DIAMOND diagnostics kit. 2 ml of blood were put in an 
EDTA tube for Complete Blood Count (CBC) was obtained by KX21 N 
Hematology analyzer (Sysmex, Kobe, Japan). An automated hematology 
cell counter, besides the remaining blood, was collected in an EDTA- 
coated tube and then centrifuged for about 5 min at 4000 rpm. The 
separated plasma was kept frozen at − 20 ◦C for microRNA extraction 
and subsequent quantitation of miR-30a-5P and 182–5 P expression by 
RT-PCR. 

Helicobacter pylori Ag in stool was done by an ELISA Assay kit (Eagle 
Biosciences, Amherst, New Hampshire, USA). 

2.2. Detection and quantification of MiR-30a-5p and MiR-182–5p gene 
expression 

MicroRNA was extracted from the frozen plasma samples by utilizing 
a MiRNeasy extraction kit (QIAGEN, USA) as directed by the manufac-
turer’s instructions. The isolated RNA was stored at − 80 ◦C. Comple-
mentary DNA (cDNA) was synthesized by utilizing a reverse 
transcriptase kit (MiScript II RT kit, QIAGEN, USA). An Applied Bio-
systems 2720 thermal cycler (Singapore) was used to process the reac-
tion mixture of 20 μl that included the following: 4 μl of miScript HI Spec 
RT buffer, 2 μl of miScript Nucleic Mix, 2 μl of miScript™ reverse 
transcriptase, and 2 μl of nuclease-free water that were pipetted into 
each well. Then, 10 μl of extracted microRNA was added. The reaction 
was at a temperature of 37 ◦C for 60 min and 95 ◦C for 5 min to inac-
tivate the reverse transcriptase. The resulting cDNA was stored at 
− 20 ◦C until the next amplification step. Then, the next step of con-
ducting a real-time PCR was done via a miScript SYBR Green PCR kit 
(QIAGEN, USA). cDNA samples were diluted with nuclease-free water at 
a ratio of 1:5 before amplification, and a reaction volume of 25 μl was 
created (12.5 μl of SYBR Green Master Mix, 3.5 μl of nuclease-free water, 
4 μl of diluted cDNA, 2.5 μl of miScript primer assay, and 2.5 μl of 
miScript universal primer) microRNA SNORD 68 was utilized for 
normalization. The following primers were used: mature miR-30a-5p 
(cat.no.MS00007350) UGUAAACAUCCUCGACUGGAAG, mature miR- 
182–5p (cat.no.MS00008855) UUUGGCAAUGGUAG AACUCACACU, 
and mature SNORD68 as a reference gene (cat.no.MS00033712) 
through miScript primer assay kit, QIAGEN, USA. The thermal cycler, 
Applied Biosystems® 7500 with the software version 2.0.1(Foster City, 
CA, USA), was used for the real-time PCR as shown in Fig. 1 (1 A, 1 B, 1C, 
and 1D), where a program of 95 ◦C for 15 min was used. Then, it was 
followed by three steps of 40 cycles (15 s at 94 ◦C, 30 s at 55 ◦C, and 30 s 
at 70 ◦C). The results were interpreted using the comparative Ct method 
(2− ΔΔCt), and the relative quantification (RQ) of miR-30–5p and miR- 
182–5p were normalized to those of SNORD68 and that of a control. 

2.3. Statistical analysis of the data 

Data were analyzed utilizing the IBM SPSS software package version 
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20.0. (Armonk, NY: IBM Corp). The Chi-square test (Monte Carlo) was 
utilized for the comparison between groups for categorical variables. 
The three studied groups were assessed and compared via an ANOVA 
test followed by a post hoc test (Tukey) for pairwise comparison. To 
compare different groups of abnormally distributed quantitative vari-
ables, a Kruskal Wallis test was used, in the meantime comparing be-
tween two groups for not normally distributed quantitative variables, a 
Mann-Whitney test was used. Spearman coefficient test was utilized for 
correlating between quantitative data. Receiver Operating 

Characteristic Curve (ROC) was used. Kaplan-Meier survival curve and 
Cox regression were illustrated for the significant relationship with 
progression-free survival. The significance of the obtained results was 
judged at a 5% level. 

3. Results 

This case–control study was conducted on 148 participants grouped 
into three groups: Group I included 47 gastric cancer patients of which 

Fig. 1. A: Amplification plot of miR-30a-5p expression (normalized fluorescence signal (ΔRn) plotted versus cycle number) B: Amplification plot of miR-182–5p 
expression (normalized fluorescence signal (ΔRn) plotted versus cycle number) C: Melting curve of miR-30a-5p expression D: Melting curve of miR- 
182–5p expression. 
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31 (66%) were males and 16 (34%) were females with a mean age of 
60.9 ± 7.9. Group II included 54 patients (32 males and 22 females with 
a mean age of 60.5 ± 6.3) with benign lesions in the stomach (benign 
peptic ulcer, benign gastric polyps, and atrophic gastritis). And Group III 
included 47 (32 males and 15 females with a mean age of 57.6 ± 8.3) 
healthy individuals. No difference was observed between the three 
studied groups regarding age, sex, Total Leukocyte Count (TLC), liver 
function tests (ALT, AST, albumin, and total bilirubin). Hemoglobin 
Concentration (Hb) or Platelet Count (PLT), H. pylori stool antigen, and 
ESR were significantly different amongst the three examined groups (p 
< 0.001). Regarding tumor markers (CEA and CA19-9) statistically 
significant fluctuations (P < 0.001) amongst the three studied groups 
were detected, with considerably higher levels in gastric cancer patients 
compared with those in benign gastric lesions and controls. MiR-30-a-5p 
and miR-182–5p showed considerably lower values in Group I compared 

with those detected in Groups II and III (P < 0.001). Moreover, a non- 
significant difference was found between patients with benign gastric 
lesions and controls (p = 0.157 and 0.368), as shown in Table 1, Fig. 2A 
and B. Clinically, we noticed that the present symptoms did not differ 
between the two patient groups. Moreover, meals-related epigastric pain 
was the most frequent presenting symptom in Groups I and II, repre-
senting 36.2% and 53.7%. Manifestations of anemia represented 25.5% 
in the gastric cancer group. History of smoking and weight loss was 
significantly more prevalent among gastric cancer patients (p = 0.029 
and < 0.001), while the history of NSAIDs consumption was not 
different (p = 0.215). For examination, pallor was more widespread in 
group I (p = 0.002) and Virchow lymph nodes were detected in five 
cases of gastric cancer group as displayed in Table 2. 

ROC curve analysis was used to demonstrate the diagnostic value of 
the investigated biomarkers (CEA, CA19-9, miR-30a-5p, and miR- 

Table 1 
Comparison between the three studied groups according to demographic and laboratory data.   

Group I (n = 47) Group II (n = 54) Group III (n = 47) Test of Sig. p Sig. Bet. Grps. 
I vs II I vs III II vs III 

Sex 
Male 31 (66%) 32 (59.3%) 32 (68.1%) χ2=

0.945 
0.623 – – – 

Female 16 (34%) 22 (40.7%) 15 (31.9%) 
Age (years) 
Mean ± SD. 60.9 ± 7.9 60.5 ± 6.3 57.6 ± 8.3 F=

2.822 
0.063 – – – 

Median (Min. – Max.) 60 (44–79) 60.5 (49–73) 58 (36–75) 
BMI (kg/m2) 
Mean ± SD. 23.9 ± 4.9 26.5 ± 5.1 21.5 ± 1.9 F=

17.550* 
<0.001* 0.007* 0.019* <0.001* 

Median (Min. – Max) 23.2 (17.7–31) 27.23 (18.6–38) 21.6 (18.6–24.6) 
TLC (103/mm3) 
Mean ± SD 7.9 ± 1.3 7.7 ± 1.2 7.3 ± 1.3 F = 2.963 0.055 – – – 
Median (Min. – Max.) 8 (4.9–10.1) 8.1 (4.9–9.7) 7.6 (4.9–9.8) 
Hb(gm/dl) 
Mean ± SD 10.3 ± 2.1 10 ± 1.7 13.9 ± 1.2 F=

77.734* 
<0.001* 0.478 <0.001* <0.001* 

Median (Min. – Max) 10.4 (5.5–15) 9.7 (4.5–14.2) 13.8 (11.8–16.1) 
Platelets (103/mm3) 
Mean ± SD 294.2 ± 75.1 258.4 ± 79.1 255.5 ± 71.2 F=

3.924* 
0.022* 0.048* 0.036* 0.979 

Median (Min. – Max.) 289 (165–420) 276 (155–421) 258 (164–421) 
Albumin (g/dl) 
Mean ± SD. 3.9 ± 0.3 4 ± 0.3 4 ± 0.5 F = 1.841 0.162 – – – 
Median (Min. – Max). 3.8 (3.5–4.3) 3.9 (3.7–4.9) 3.9 (3.5–5.7) 
Total bilirubin (mg/dl) 
Mean ± SD 1 ± 0.2 1 ± 0.2 1 ± 0.2 F = 0.107 0.898 – – – 
Median (Min. – Max.) 0.9 (0.6–1.4) 1 (0.6–1.3) 1 (0.6–1.3) 
ALT (U/L) 
Mean ± SD 29.2 ± 9 28.4 ± 6.9 25.8 ± 6.1 F = 2.804 0.064 – – – 
Median (Min. – Max) 31 (17–56) 29 (18–50) 27 (17–38) 
AST (U/L) 
Mean ± SD. 27.6 ± 5.5 26.9 ± 5.8 256 ± 5.9 F = 2.494 0.086 – – – 
Median (Min. – Max.) 28 (18–37) 28 (18–35) 27 (14–35) 
H. pylori 

No 37 (78.7%) 20 (37%) 47 (100%) χ2=

50.040* 
<0.001* <0.001* 0.001* <0.001* 

Yes 10 (21.3%) 34 (63%) 0 (0%) 
CEA (U/ml) 
Mean ± SD 56.91 ± 97.8 9.34 ± 7.40 6.38 ± 5.4 H=

30.439* 
<0.001* <0.001* <0.001* 0.055 

Median (Min. – Max) 14.90 (3–575) 5.10 (1.10–22) 3.40 (0.80–13) 
CA19–9(U/ml) 
Mean ± SD 54.91 ± 31.9 15.43 ± 8.67 13.36 ± 7.4 H=

48.108* 
<0.001* <0.001* <0.001* 0.353 

Median (Min. – Max.) 54 (7.5–112) 16 (1–37) 12 (2–29) 
ESR 
Mean ± SD 709 ± 32.17 10.81 ± 2.67 10.30 ± 2.96 H=

87.755* 
<0.001* <0.001* <0.001* 0.452 

Median (Min. – Max.) 78 (10–110) 11 (6–15) 10 (5–17) 
miR-30a-5p 
Mean ± SD 2.21 ± 0.83 7.96 ± 4.91 9.50 ± 4.45 H=

84.210* 
<0.001* <0.001* <0.001* 0.157 

Median (Min. – Max.) 2.37 (0.05–3.50) 6.17 (2.5–20) 9.50 (2.7–25.7) 
miR-182-5p 
Mean ± SD. 2.67 ± 1.26 7.98 ± 3.51 9.36 ± 4.90 H=

65.801* 
<0.001* <0.001* <0.001* 0.368 

Median (Min. – Max.) 2.91 (0.1–4) 8.13 (2–17) 8.10 (2.4–20.9) 

BMI: Body Mass Index, Hb: Hemoglobin concentration, TLC; Total Leukocyte Count, ALT: Alanine Aminotransferase, AST: Aspartate Aminotransferase, CEA; Carci-
noembryonic Antigen, CA19-9; Carbohydrate Antigen 19–9, ESR: Erythrocyte Sedimentation Rate, χ2: Chi-square test, F: F for ANOVA test, Pairwise comparison bet. 
The two groups were done using a post hoc test (Tukey), H: H for the Kruskal Wallis test, pairwise comparison bet. The two groups were done using a post hoc test 
(Dunn’s for multiple comparisons test), P: P-value for comparing between the studied groups. 
*: Statistically significant at p < 0.05, IQR: Inter Quartile Range. 
Group I: Gastric cancer Group II: Benign gastric lesion Group III: Control. 
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Fig. 2. A: Comparison between the three studied groups according to miR-30a-5p B: Comparison between the three studied groups according to miR-182–5p C: ROC 
curve for miR-30a-5p and miR-182–5p to predict gastric cancer patients (n = 47) from benign gastric lesions (n = 54) D: ROC curve for a combination of different 
markers to predict gastric cancer patients (n = 47) from benign gastric lesions (n = 54) E: Correlation between miR-30a-5p and TNM stage of gastric cancer patients 
F: Correlation between MiR-30a-5p and degree of pathological differentiation in gastric cancer patients. 
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182–5p) to predict gastric cancer revealed that miR30a-5p had better 
AUC, sensitivity, and specificity (0.961%, 93.62%, and 90.74% respec-
tively), and P < 0.001, at a cutoff ≤ 3.27. Combined diagnostic analysis 
of miR-30a-5p with CEA and CA19-9 showed that the sensitivity was 
91.49% and specificity was 92.59%. Additionally, the combination of 
miR-182–5p with CEA and CA19-9 showed that specificity increased to 
98.15% and PPV to 97.6% (shown in Table 3 and Fig. 2C and D). 

Lower miR-30a-5P level was significantly linked with the existence 
of distant metastases, advanced TNM stage (stage III and IV than stage I 
and II) of disease, and a degree of pathological differentiation of tumor 
(no and low differentiation than moderate and well-differentiated cases) 
in gastric cancer patients (p = 0.034, 0.019, and 0.049), with no sig-
nificant relations related to sex, presence of H. pylori stool antigen, 
performance status, history of smoking, weight loss and NSAIDs, T stage, 
nor nodal metastases. Furthermore, miR-182–5 P had no significant 
association with the previously mentioned parameters (Table 4). MiR- 
30a-5P showed a significant negative correlation with the stage of the 
tumor (rs = - 0.380 and p = 0.008) and a degree of pathological dif-
ferentiation (rs = − 0.335 and p = 0.021) as presented in Fig. 2E and F. 

ROC curve analysis was used to explore the prognostic role of the 
investigated miR-30a-5p and miR-182–5p, which revealed that miR30a- 
5p level (≤2.37) was a considerable predictor of bad prognosis among 
patients with gastric cancer (p < 0.001) with sensitivity and specificity 
of 75% and 68.42%. On the other hand, miR182–5 P was not a signifi-
cant predictor (p = 0.129) (Table 5 and Fig. 3A and B). Using the 

Kaplan–Meier survival curve, log-rank analyses showed that low miR- 
30a-5p was≤2.37 and miR-182–5p≤2.91. Gene expression in gastric 
cancer patients was significantly associated with decreased Progression- 
Free Overall Rates (PFS) (P < 0.012 and 0.039) (Fig. 3C and D). 

For the parameters influencing gastric cancer patients, the univariate 
and multivariate logistic regression analyses revealed that the following: 
With the univariate test, miR-182–5p had p = 0.045 OR 2.164 
(1.108–4.692) and miR-30a-5p p = 0.020 and 2.768 (1.175–6.523), 
which could be meaningful in disease prediction. On the other hand, in 
the multivariate analysis miR-30a-5p expression level, p = 0.041 OR 
2.472 (1.037–5.893), which could be an independent predictor for 
gastric cancer; however, miR-182–5p expression level was not p = 0.121 
OR 1.858 (0.848–4.071) (Table 6). 

4. Discussion 

Gastric cancer is a leading cause of morbidity and mortality world-
wide, especially in developing nations. Despite the improved survival 
over the recent years due to improved endoscopic and imaging pro-
cedures and medical and surgical services, its prognosis continues to be 
inconvenient [17]. Despite scientific efforts, there are few suitable 
gastric cancer serum biomarkers with acceptable sensitivity and speci-
ficity for screening and monitoring [18]. 

We noticed that the platelet count was significantly higher in gastric 
cancer patients compared with other studied groups. These results agree 
with previous literature, where platelets were raised in gastric cancer 
patients [19]. In a gastric cancer scenario, the mechanism of platelet 
augmentation is still uncertain and not exceptionally clear. It is 
conceivably linked to bone marrow stimulation by a 
thrombopoietin-like hormone that is released from the inflammatory 
portion of the tumor [18]. Moreover, numerous studies have recorded 
the function of cytokines, especially IL-6, in thrombocytosis pathogen-
esis in cancer, especially in gastrointestinal cancers [20]. 

MiRNAs have been attracting growing attention among investigators 
in recent years, especially cancer investigators, as pivotal cellular mol-
ecules implicated within normal and pathological conditions. 

Numerous pieces of research have illustrated the MiRNAs aberrant 
expression in diversified cancer groups and that they could be utilized as 
incoming biomarkers for tumor recognition and follow-up. It was 
elucidated that oncogenic MiRNAs were considerably up regulated in 
cancer scenarios, whilst tumor-suppressive MiRNAs were repeatedly 
down regulated. The effectiveness of using miRNAs as diagnostic or 
prognostic biomarkers began to gain fundamental consideration in 
cancer research [21,22]. 

In this study, we focused on investigating two oncogenic MiRNAs 
that are recently associated with cancers encompassing miR-30a-5p and 
miR-182–5p and displayed prominent results of down regulation of both 
miRNAs levels in gastric cancer patients than in patients with benign 
gastric lesions and controls. 

Table 2 
Comparison between the two studied groups according to clinical data (history 
and examination).   

Group I (n =
47) 

Group II (n =
54) 

χ2 P 

Presenting symptom 
Pain 17 (36.2%) 29 (53.7%) 9.704 MCp=

0.075 Dyspepsia 4 (8.5%) 4 (7.4%) 
Hematemesis & 
melena 

9 (19.1%) 6 (11.1%) 

Anemia 12 (25.5%) 4 (7.4%) 
Nausea & vomiting 2 (4.3%) 3 (5.6%) 
Post-prandial 
fullness 

3 (6.4%) 8 (14.8%) 

History and General Examination 
History of smoking 22 (46.8%) 14 (25.9%) 4.777* 0.029* 
History of weight 
loss 

23 (48.9%) 0 (0%) 34.218* <0.001* 

History of NSAIDs 12 (25.5%) 20 (37%) 1.537 0.215 
Pallor 20 (42.6%) 8 (14.8%) 9.649* 0.002* 

NSAIDs: Nonsteroidal Anti-Inflammatory Drugs χ2: Chi-square test, MC: Monte 
Carlo. 
P: p-value for comparing between the studied groups. 
*: Statistically significant at p < 0.05. 
Group I: Gastric cancer. 
Group II: Benign gastric lesions. 

Table 3 
Agreement (sensitivity, specificity) for different markers and combinations of markers to predict gastric cancer patients (n = 47) from benign gastric lesions (n = 54).   

AUC p 95% C⋅I Cutoff Sensitivity Specificity PPV NPV 

CEA 0.736 <0.001* 0.638–0.833 >7.1 74.47 53.70 58.3 70.7 
CA19-9 0.840 <0.001* 0.755–0.925 >21 78.72 72.22 71.2 79.6 
miR-30a-5p 0.961 <0.001* 0.903–0.990 ≤3.27 93.62 90.74 89.8 94.2 
miR-182–5p 0.898 <0.001* 0.833–0.963 ≤3.9 87.23 81.48 80.4 88.0  

CEA + CA19-9 
0.888 <0.001* 0.814–0.963  78.72 88.89 86.0 82.8 

CEA + CA19-9 + miR–30a-5p 0.991 <0.001* 0.979–1.0  91.49 92.59 91.5 92.6 
CEA + CA19-9 + miR-182–5p 0.974 <0.001* 0.950–0.997  85.11 98.15 97.6 88.3 

CEA; Carcinoembryonic antigen CA19-9; Carbohydrate antigen 19-9. 
AUC: Area under a curve p value: Probability value. 
CI: Confidence intervals. 
NPV: Negative predictive value PPV: Positive predictive value. 
*: Statistically significant at p < 0.05. 
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These results agree with previous literature, where it was reported 
that MiR-30a-5p could function as a suppressor gene by inhibiting the 
invasion and migration in numerous cancers including breast, 

pancreatic ductal adenocarcinoma, and no small cell lung cancer 
[23–25]. Additionally, in former research, Xue and his colleagues 
noticed that the invasion and migration of hepatocellular carcinoma 

Table 4 
Relation between MiR-30a-5p and MiR-182–5p with different parameters in group I (n = 47).   

N miR–30a-5P miR-182–5 P 

Min. – Max. Mean ± SD. Median Min. – Max. Mean ± SD. Median 

Sex 
Male 31 0.05–3.50 2.14 ± 0.85 2.37 0.10–4.0 2.54 ± 1.23 2.90 
Female 16 1.25–3.50 2.35 ± 0.78 2.40 0.10–4.0 2.92 ± 1.31 3.65 

U(p)  213.50 (0.438) 186.50 (0.167) 
H. pylori 

No 37 0.05–3.50 2.23 ± 0.83 2.37 0.43–4.0 2.88 ± 1.10 3.12 
Yes 10 1.25–3.50 2.14 ± 0.86 1.93 0.10–3.90 1.87 ± 1.51 1.56 

U(p)  176.0 (0.828) 111.0 (0.055) 
PS 

0 22 1.25–3.50 2.22 ± 0.71 2.37 0.10–3.92 2.57 ± 1.23 2.80 
1 23 1.25–3.50 2.34 ± 0.83 2.37 0.43–4.0 2.79 ± 1.28 3.30 
2 2 0.05–1.27 0.66 ± 0.86 0.66 0.90–3.70 2.30 ± 1.98 2.30 

U(p)  4.269 (0.118) 1.103 (0.576) 
History & general examination 
Smoking 

No 25 1.25–3.50 2.11 ± 0.73 2.27 0.10–4.0 2.57 ± 1.31 2.70 
Yes 22 0.05–3.50 2.33 ± 0.93 2.55 0.43–4.0 2.78 ± 1.21 3.20 

U(p)  229.50 (0.331) 260.0 (0.749) 
Weight loss 

No 24 1.25–3.50 2.32 ± 0.76 2.43 0.10–4.0 2.48 ± 1.24 2.70 
Yes 23 0.05–3.50 2.09 ± 0.89 2.32 0.43–4.0 2.87 ± 1.27 3.30 

U(p)  234.0 (0.370) 212.0 (0.173) 
Nsaid 

No 35 0.05–3.50 2.28 ± 0.86 2.37 0.10–4.0 2.68 ± 1.26 2.90 
Yes 12 1.25–3.50 2.02 ± 0.74 2.01 0.10–4.0 2.65 ± 1.31 3.02 

U(p)  156.50 (0.191) 208.0 (0.961) 
T 

1 14 1.25–3.50 2.16 ± 0.73 2.27 0.70–4.0 2.78 ± 1.05 2.65 
2 7 1.40–3.50 2.56 ± 0.77 2.79 0.10–4.0 2.28 ± 1.72 3.10 
3 21 1.25–3.22 2.22 ± 0.77 2.37 0.10–4.0 2.67 ± 1.29 2.90 
4 5 0.05–3.50 1.83 ± 1.38 1.42 0.90–3.80 2.89 ± 1.17 3.12 

H(p)  1.789 (0.617) 0.193 (0.979) 
N 

0 20 0.05–3.50 2.27 ± 0.86 2.40 0.10–4.0 2.79 ± 1.27 3.16 
1 19 1.25–3.50 2.18 ± 0.87 2.37 0.65–4.0 2.66 ± 1.23 3.10 
2 7 1.25–2.90 2.26 ± 0.70 2.37 0.10–4.0 2.64 ± 1.30 2.70 
3 1  1.25   0.60  

H(p)  2.502 (0.475) 2.338 (0.505) 
M 

0 41 0.05v3.50 2.29 ± 0.80 2.37 0.10–4.0 2.76 ± 1.23 3.10 
1 6 1.25–3.50 1.66 ± 0.91 1.28 0.65–3.80 2.01 ± 1.36 1.90 

U(p)  57.50* (0.034*) 83.50 (0.214) 
Stage 

I 13 1.42–3.50 2.38 ± 0.78 2.32 0.43v4.0 2.94 ± 1.17 3.50 
II 16 1.40–3.22 2.59 ± 0.55 2.72 0.10–4.0 2.87 ± 1.11 3.10 
III 10 0.05–2.97 1.75 ± 0.93 1.42 0.10–4.0 2.48 ± 1.42 2.91 
IV 8 1.25–3.50 1.76 ± 0.90 1.28 0.60–3.80 2.06 ± 1.44 1.90 

H(p)  9.896*(0.019*) 2.353 (0.502) 
Differentiation 

No 5 1.25–2.49 1.77 ± 0.61 1.49 0.80–3.70 2.06 ± 1.16 2.20 
Low 18 1.25–3.25 2.18 ± 0.73 2.35 0.43–4.0 2.58 ± 1.28 2.65 
Moderate 17 0.05–3.50 2.08 ± 0.90 2.77 0.10–4.0 2.57 ± 1.38 3.10 
Well 7 1.42–3.50 2.92 ± 0.73 3.20 2.91–3.90 3.57 ± 0.42 3.87 

H(p)  7.871 (0.049*) 5.444 (0.142) 

U: Mann Whitney test H: H for Kruskal Wallis test p: p-value for the association between different categories *: Statistically significant at p < 0.05. 

Table 5 
Agreement (sensitivity and specificity) for miR-30a-5p and miR-182–5p to predict prognosis in gastric cancer (n = 47).   

AUC p 95% C⋅I Cut off Sensitivity Specificity PPV NPV 

miR-30a-5p 0.815 <0.001* 0.688–0.942 ≤2.37 75.0 68.42 77.8 65.0 
miR–182–5p 0.632 0.129 0.467–0.796 ≤2.91 64.29 68.42 75.0 56.5 

AUC: Area under a curve p value: Probability value. 
CI: Confidence intervals. 
NPV: Negative predictive value PPV: Positive predictive value. 
*: Statistically significant at p ≤ 0.05. 
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cells were reinforced by the overexpression loc339803 which was 
blocked by mimics of miR-30a-5p. Additionally, they found that 
loc339803 overexpression could suppress the expression of miR-30a-5p. 
Hence, they reported that miR-30a-5p could be a target gene of 
loc339803 [26]. 

MiR-30 family is an imperative and a complex family that includes 
five members and six separate mature MiRNAs (miR-30a, − 30 b, − 30c- 
1, -30c-2, -30 d, and − 30e) that are encoded by six genes that exist on 
human chromosomes 1, 6, and 8 [10]. These MiRNAs possess the same 
seed sequence existing near the 5′ end with diverse compensating se-
quences located near the 3’ end that enhance the organization process of 
diverse genes and pathways. Occasionally, they maintain entirely in-
verse manners. An assortment of physiological conditions, as well as 
pathological disorders, in vivo, agrees with the differential expression of 
the members of the miR-30 family through modifying targeted gene 
expression [27]. MiR-30a-5p, an intragenic MiR (chromosome 6, 71, 
403, 551–71,403,621 [- strand]), is thought to have a pivotal role in 
cellular development and differentiation [28]. 

We displayed remarkable associations between lower miR 30a-5p 
levels and the presence of distant metastases, advanced TNM stage of 
disease, and a degree of differentiation of tumor in gastric cancer pa-
tients. It was formerly stated that in Clear Cell Renal Cell Carcinoma 
(ccRCC), an onco-suppressor role was suggested for miR-30a-5p, as its 
down regulation was correlated with development metastasis [29,30]. 
Additionally, it was reported that miR-30a-5p inhibits autophagy 
through targeting BECN1, the gene encoding for beclin-1 and a key 

protein for forming autophagosome [31]. It was illustrated that 
miR-30a-5p could minimize tumor micro vessel density via targeting 
endothelial DLL4, which is enlisted in the angiogenesis of tumors [27]. 

Amongst known miRNAs, miR-182 (that has a place in miR-183-96- 
182 cluster) is deemed as a micro-oncogene. Recently, comprehensive 
profiling studies have related that miR-182 deregulated expression to 
various kinds of cancer, such as Colorectal Cancer (CRC), glioma, lung 
and bladder cancers [32–34]. 

In the present study, miR-182–5p was significantly down regulated 
in gastric cancer patients. Moreover, ROC curve analysis demonstrated 
its diagnostic role in predicting gastric cancer, revealing that miR30a-5p 
had a good diagnostic value with AUC 0.898. 

Kong and his colleagues previously reported that miR-182 was 
down regulated in tissue samples of human gastric adenocarcinoma, 
suggesting that miR-182 might have a substantial role in the develop-
ment of gastric adenocarcinoma in the form of a tumor suppressor gene 
[35]. Furthermore, MiR-182 could deregulate RGS17 (Regulator of 
G-protein signaling 17) by targeting its 3′-UTR, ultimately suppressing 
the development of lung cancer [36]. Similarly, MiR-182 was down 
regulated in tissues and cell lines of osteosarcoma; miR-182 restoration 
could minimize osteosarcoma cell invasion and proliferation [37]. 

In vitro studies have shown the negative effect of miR-182 on 
cellular proliferation in BGC-823, MGC-803, and SGC-7901 cells. Be-
sides, bioinformatics analyses proposed a miR-182–binding location on 
the cAMP-responsive element-binding protein-1 gene (CREB1) tran-
script [35]. Additionally, it was reported that ANUBL1 is a target of 

Fig. 3. A: Kaplan-Meier survival curve for progression-free survival of gastric cancer patients B: ROC curve for miR-182–5p and miR-30a-5p to predict prognosis in 
gastric cancer (n = 47) C: Kaplan-Meier survival curve for progression-free survival with miR-182–5p D: Kaplan-Meier survival curve for progression-free survival 
with miR-30a-5p. 
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miR-182 which is down regulated in human gastric cancer. It can sup-
press cell growth by down regulating ANUBL1 expression [38]. 

These results propose that miR-182 might function as a tumor sup-
pressor gene with down regulation that gives a share in the progression 
and metastasis of cancers. However, former studies have documented 
that miR-182 expression is up regulated in some human cancers and acts 
as an oncogene like in melanoma, where it enhances tumor growth and 
metastasis and invasion. Besides, up regulation of miR-182 in Colorectal 
Cancer (CRC) was observed and found to be linked with adverse clinical 
characteristics and bad prognosis [39,40]. This difference can be 
attributed to the difference in the sample size, types of cancer and 
sample used (tissues or serum), or methods of detection and cutoff 
values of MiR-182. 

In our study, we detected down regulation of miR-30a-5p and miR- 
182–5p gene expression in gastric cancer patients that were significantly 
linked to the reduction of progression-free survival rates. On the other 
hand, in multivariate regression analysis, it was shown that miR-30a-5P 
expression level was down regulated rather than miR-182–5 P, which 
could be an independent predictor for gastric cancer. 

In conclusion, our results point out that MiRNAs, miR-30a-5p and 
miR-182–5p, gene expression has a diagnostic power and can identify 
patients with gastric cancer. MiR30a-5p displayed the highest diagnostic 
specificity and sensitivity. Together with other known tumor markers, it 
could offer simple noninvasive biomarkers that predict gastric cancer 

alerting physicians to perform the upper GIT endoscopy, the gold stan-
dard in gastric cancer screening and diagnosis to improve the early 
discovery of gastric cancer and can help with suspect prognosis. 
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