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Introduction

Among all cancers, lung cancer is the most prevalent in the world. Lung cancer consists of two groups including non-small cell lung cancer (NSCLC) and small cell lung cancer (SCLC) [START_REF] Bronte | Driver mutations and differential sensitivity to targeted therapies: a new approach to the treatment of lung adenocarcinoma[END_REF].

The reason for this type of cancer is often a combination of genetic and environmental factors.

Cigarettes, asbestos, and radon were shown to be important risk factors of lung cancer [START_REF] Lee | Relation between exposure to asbestos and smoking jointly and the risk of lung cancer[END_REF].

Multiple genetic loci have been discovered which are involved in lung cancer. The genetic loci have been shown to act as an oncogene and promote cell growth as well as, can act as a tumor suppressor and inhibit cell growth [START_REF] Risch | Lung cancer epigenetics and genetics[END_REF]. The most important genes in lung cancer which have been identified in several studies are included EGFR, KRAS, BRAF, PIK3CA, RET, and ROS1 [START_REF] El-Telbany | Cancer genes in lung cancer: racial disparities: are there any?[END_REF].

The world health organization (WHO) reported that TB which caused by Mycobacterium tuberculosis (Mtb), is one of the leading deadly diseases in the world. So, in 2016, 10.4 million people were affected by TB and among them, 6.3 million people were new cases and 0.49 million people had multidrug-resistant TB [START_REF] Chakrabarty | Host and MTB genome encoded miRNA markers for diagnosis of tuberculosis[END_REF]. Autophagy is a cytoplasmic pathway in eukaryotes and is an immune response against Mtb to prevent the progression of TB [START_REF] Deretic | Autophagy in tuberculosis[END_REF].

Several types of research have shown that pulmonary TB mimics lung cancer. Some Symptoms in TB and lung cancer are similar such as cough, shortness of breath and weight loss. Also, some computed tomography (CT) features in TB and lung cancer are similar. Additionally, TB has symptoms similar to a malignancy. Therefore, TB gets misdiagnosed with lung cancer, which results in a treatment delay of TB that leads to increasing the progression of the disease [START_REF] Deretic | Autophagy in tuberculosis[END_REF].

MicroRNAs are small molecules that comprise almost 22 nucleotides and have a role in cell processes by targeting the specific genes [START_REF] Bartel | MicroRNAs: genomics, biogenesis, mechanism, and function[END_REF]. MicroRNAs have a regulatory effect on genes at the transcriptional and post-transcriptional levels [START_REF] Fu | MicroRNAs in Human Placental Development and Pregnancy Complications[END_REF]. Additionally, these small molecules are involved in various biological and pathological cell processes such as proliferation, cell growth, metastasis, apoptosis and autophagy [START_REF] Etna | Mycobacterium tuberculosis-induced miR-155 subverts autophagy by targeting ATG3 in human dendritic cells[END_REF]. microRNAs can target cancer-related genes which result in inhibiting or promoting tumor genesis in various human cancers [START_REF] Ruan | MicroRNAs: Novel regulators in the hallmarks of human cancer[END_REF] such as lung [START_REF] Wu | The Roles of MicroRNA in Lung Cancer[END_REF], breast, colorectal, pancreatic cancer and etc. [START_REF] Rusek | MicroRNA modulators of epigenetic regulation, the tumor microenvironment and the immune system in lung cancer[END_REF].

MiR-155 was shown to be involved in NSCLC [START_REF] Zhu | miR-155-5p and miR-760 mediate radiation therapy suppressed malignancy of non-small cell lung cancer cells[END_REF] and TB [START_REF] Wagh | Levels of microRNA miR-16 and miR-155 are altered in serum of patients with tuberculosis and associate with responses to therapy[END_REF]. MiR-155 is located on human chromosome 21q21.3 [START_REF] Edalati Fathabad | miR-155 effectively induces apoptosis in K562 Philadelphia positive cell line through upregulation of p27kip1[END_REF]. It was found to be involved in NSCLC through controlling proliferation, invasion [START_REF] Liu | MiR-155 inhibits proliferation and invasion by directly targeting PDCD4 in non-small cell lung cancer[END_REF], survival [START_REF] Yang | High expression of miR-21 and miR-155 predicts recurrence and unfavourable survival in non-small cell lung cancer[END_REF], metastasis or malignancy. Additionally, some researchers have introduced the roles of mir-155 in TB, including regulating the innate and adaptive immune response against the Mtb [START_REF] Rothchild | MiR-155-regulated molecular network orchestrates cell fate in the innate and adaptive immune response to Mycobacterium tuberculosis[END_REF], macrophage apoptosis and autophagy [START_REF] Li | Long non-coding PCED1B-AS1 regulates macrophage apoptosis and autophagy by sponging miR-155 in active tuberculosis[END_REF].

MicroRNA -146a is an involved miRNA in TB and NSCLC [START_REF] Wang | Serum miR-125a-5p, miR-145 and miR-146a as diagnostic biomarkers in nonsmall cell lung cancer[END_REF]. It is located on human chromosome 5q33.3 [START_REF] Zhao | Role of microRNA-146a in normal and malignant hematopoietic stem cell function[END_REF]. The function of mir-146a in NSCLC is including tumor-suppressing [START_REF] Iacona | Transcriptomic studies provide insights into the tumor suppressive role of miR-146a-5p in non-small cell lung cancer (NSCLC) cells[END_REF], inhibition of cell growth, migration and induction of apoptosis [START_REF] Chen | miR-146a inhibits cell growth, cell migration and induces apoptosis in non-small cell lung cancer cells[END_REF]. Additionally, some studies have shown that mir-146a may play a role in susceptibility to TB [START_REF] Zhang | Association of the miR-146a, miR-149, miR-196a2 and miR-499 polymorphisms with susceptibility to pulmonary tuberculosis in the Chinese Uygur, Kazak and Southern Han populations[END_REF]. The features of microRNAs in NSCLC and TB are shown in table 1.

TB can mimic lung cancer and several studies have shown that microRNAs play essential roles in these diseases and can be used as a prognostic and diagnostic biomarker [START_REF] Wang | Serum miR-125a-5p, miR-145 and miR-146a as diagnostic biomarkers in nonsmall cell lung cancer[END_REF]. However, there is no study on the evaluation and comparison of the expression pattern of common miRNAs between TB and NSCLC patients. In this study, mir-16 as the reference gene [START_REF] Lange | Identification of miR-16 as an endogenous reference gene for the normalization of urinary exosomal miRNA expression data from CKD patients[END_REF], mir-155 and mir-146a were selected as common microRNAs between TB and NSCLC to evaluate and compare the expression pattern in the blood of patients with TB, NSCLC and healthy controls for the first time. It was tried to show that mir-155 and mir-146a can be used as a biomarker for early detection, prognosis, screening, treatment strategies and clinical management of TB and NSCLC. Additionally, the bioinformatics analysis was performed to confirm that miR-155 and miR-146a have a role in cell signaling pathways of TB and NSCLC. HIV and Hepatitis. The plasma samples were separated from whole blood by centrifuge during 10 minutes at speed of 7000 g.

Literature review and bioinformatics for selection of miRNAs

In the first phase of this research, we searched on NCBI, SCOPUS, and Web of Science databases and found the articles which were studied on the related miRNAs with TB and NSCLC separately. Then we studied all of the articles to extract all of the TB and NSCLC related miRNAs. Some of the common microRNAs between TB and NSCLC were miR-146a [START_REF] Wang | Serum miR-125a-5p, miR-145 and miR-146a as diagnostic biomarkers in nonsmall cell lung cancer[END_REF][START_REF] Malardo | MicroRNA expression signatures in lungs of mice infected with Mycobacterium tuberculosis[END_REF],

miR-146b [START_REF] Malardo | MicroRNA expression signatures in lungs of mice infected with Mycobacterium tuberculosis[END_REF][START_REF] Li | MiR-146b-5p functions as a suppressor miRNA and prognosis predictor in non-small cell lung cancer[END_REF], miR-30a [START_REF] Geng | MicroRNA-30a suppresses non-small-cell lung cancer by targeting Myb-related protein B[END_REF][START_REF] Chen | Inhibition of Autophagy by MiR-30A Induced by Mycobacteria tuberculosis as a Possible Mechanism of Immune Escape in Human Macrophages[END_REF], miR-155 [START_REF] Xue | MiR-21 and MiR-155 promote non-small cell lung cancer progression by downregulating SOCS1, SOCS6, and PTEN[END_REF][START_REF] Zhang | The association between serum miR-155 and natural killer cells from tuberculosis patients[END_REF], miR-125a [START_REF] Huang | miR-125a regulates HAS1 and inhibits the proliferation, invasion and metastasis by targeting STAT3 in non-small cell lung cancer cells[END_REF][START_REF] Niu | TLR-4/microRNA-125a/NF-kappaB signaling modulates the immune response to Mycobacterium tuberculosis infection[END_REF], miR-125b [START_REF] Yu | Matrix metalloproteinase 13: a potential intermediate between low expression of microRNA-125b and increasing metastatic potential of non-small cell lung cancer[END_REF][START_REF] Rajaram | Mycobacterium tuberculosis lipomannan blocks TNF biosynthesis by regulating macrophage MAPK-activated protein kinase 2 (MK2) and microRNA miR-125b[END_REF] and miR-150 [START_REF] Zeng | Knockdown of lncRNA ZFAS1-suppressed non-small cell lung cancer progression via targeting the miR-150-5p/HMGA2 signaling[END_REF][START_REF] Wang | Identification of differential expressed PE exosomal miRNA in lung adenocarcinoma, tuberculosis, and other benign lesions[END_REF]. So, among the common miRNAs, we selected miR-155 and miR-146a to 

cDNA synthesis and RT-qPCR

A highly stable stem-loop structure was used as RT-primer that lengthens the target cDNA [START_REF] Kramer | Stem-loop RT-qPCR for miRNAs[END_REF] from its original ∼22 nt to >60 nt [START_REF] Kramer | Stem-loop RT-qPCR for miRNAs[END_REF], and eliminates the need for an enzymatic extension. The stem-loops were designed to bind to the 3′ end of the miRNA and shape a hairpin [START_REF] Marcial-Quino | Stem-Loop RT-qPCR as an Efficient Tool for the Detection and Quantification of Small RNAs in Giardia lamblia[END_REF]. Also, a miRNA-specific forward primer and a universal reverse primer were designed for miR-specific RT-qPCR. The primers were designed by Stem-Loop Primer Designer and were checked by In silico PCR. The 5' → 3 sequences of microRNAs primers are shown in table 2.

cDNA was synthesized by Transcriptor First Strand cDNA Synthesis Kit (Roche, No. 04 379 012 001, Germany) using 1-5 μl RNA in the template-primer mixture for one 20 μl reaction, in a sterile, nuclease-free, thin-walled PCR tube. Stem-loop primer was used instead of oligo-dT and Random Hexamer Primer. At first, the stem-loop primer was kept at 85ºC for 5 minutes to convert to linear form then, instantly was kept on ice for two minutes to fix the linear form of primer.

Reverse Transcriptase quantitative PCR analysis of miRNAs was performed with 10μl of 2x cyber Green qPCR Master Mix (Takara, Japan), 0.5 μl universal reverse primer, 0.5 μl specific forward primer and 2 μl cDNA in a final volume of 20 μl. ix (Takara, Japan, RR820A), 0.2 mM of each specific primer, and 2 μL of cDNA in final volume of 25µl. The concentration of primers both for cDNA synthesis and RT-qPCR were 10 ng/ μl. The program of Real-Time PCR was as follows: initial denaturation at 95°C for 40 s, followed by 45 cycles of denaturation at 95°C for 30 s 58°C for 30 s, and final extension at 72°C for 35 s. miR-16 was considered as the internal reference gene [START_REF] Afgar | MiR-339 and especially miR-766 reactivate the expression of tumor suppressor genes in colorectal cancer cell lines through DNA methyltransferase 3B gene inhibition[END_REF]. Amplification efficiency was assessed by measuring the degree of amplification in a serial dilution in order to investigate the expression of any target mRNA. Four dilution points were measured in triplicate as the standard curve. The PCR efficiency for all genes was between 90 % and 110 %.

Data and statistical analysis

The expression changes of the miRNAs were analyzed by RT-qPCR. The statistical analysis of the blood microRNAs expression in patients and normal individuals was performed using the Ttest in Graph Pad Prism software 8 (San Diego, California, USA). The fold change and P-value were calculated. Relative expression was calculated for target genes using the ∆∆CT method. So, a significant change in the expression of microRNAs was determined. The level of statistical significance is often expressed as a p-value between 0 and 1. The smaller the p-value, the stronger the evidence that you should reject the null hypothesis. A p-value less than 0.05 (typically ≤ 0.05) is statistically significant [START_REF] Andrade | The P Value and Statistical Significance: Misunderstandings, Explanations, Challenges, and Alternatives[END_REF]. 

The analysis based on literature review and bioinformatics

Among all of the miRNAs, we found the common miRNAs between TB and NSCLC as is shown in table 3. Also, as the MicroRNAs play a role in pathological and biological pathways through targeting the genes, we found all of the target genes of miR-155 and miR-146a in TB and NSCLC by miRPathDB database (Table 3). Then we found the pathways of TB and NSCLC separately in the KEGG database. As it was shown in fig. 1, all of the target genes of miR-155 and miR-146a in TB and NSCLC were found by the miRPathDB database. These genes are involved in the pathways of TB and NSCLC such as inflammatory responses and autophagy in TB and pathways of apoptosis, metastasis, cell growth, tumor invasion, cell migration and cell proliferation in NSCLC. (https://www.genome.jp/kegg/ )

The bioinformatics analysis provided evidence that shows miR-155 and miR-146a play a role in TB and NSCLC through targeting several genes in the pathways of these two diseases.

The results of patient's demographic information

The patient's demographic information showed that approximately 40% of NSCLC patients were smokers. About half of the participants were female and half were male. The range age of participants was from 25 to 55 years and the mean age of TB patients was 31, NSCLC was 35 and healthy subjects were 38. The symptoms of diseases including weight loss, cough, and weight loss existed in more than 80% of patients. The statistical significance was approximately the same for male and female. Moreover, P-value was statistically more significant for the younger participants.

MiR-155 and miR-146a expression patterns studies

As is shown in fig. 2, the mean expression of miR-155 was increased in NSCLC patients compared to healthy controls (P-value = 0.0221). Also in TB patients compared to healthy controls P-value was 0.0214. So, the expression alternation of both two groups was significant.

However, the expression changes of miR-155 were not significant and were close to each other in TB and NSCLC patients (P-value = 0.5240) groups. As is shown in fig. 3, the mean expression of miR-146a was decreased in NSCLC patients compared to healthy controls (P-value = <0.0001) and also in TB patients compared to healthy controls (P-value = 0.0056). The expression alternation was significant in every two groups.

However, the expression alternation of miR-155 was not significant in TB and NSCLC (P-value = 0.6647) and the expression changes of which was close to each other in two groups. 

The results of statistical analysis

The results of statistical analysis of the microRNAs expression, including fold change and Pvalue was performed by the T-test in Graph Pad Prism software 8 (San Diego, California, USA).

Mir-155 showed higher expression in TB and NSCLC patients than healthy controls (P value=0.0221 and 0.0214 respectively) (fold change=1.5 and 2.77 respectively), whereas mir-146a showed lower expression in TB and NSCLC patients than healthy controls (P value=<0.0001 and 0.0056 respectively) (fold change=0.015 and 0.72 respectively). The expression alternation of miR-155 and miR-146a was not significant in TB and NSCLC patients than each other (P value= 0.5240 and 0.6647respectively).

Discussion

Several studies have been performed on the alterations of miRNAs expression in several diseases such as TB and NSCLC. Additionally, several studies on miRNAs have focused on the role of miRNAs in diseases by discovering the regulatory role of which on the target genes. However, a focused study on the comparison and evaluation of the common miRNAs expression pattern between TB and NSCLC has not been performed, and this study is a completely new approach.

TB and NSCLC are now the most dangerous diseases that cause many deaths each year. These two diseases are very similar to each other in the symptoms, which causes to misdiagnose of TB from lung cancer and also delays treatment and consequently more disease progression.

In current society, the significant increase in cancer statistics, especially lung cancer, as well as the increased risks of infectious agents such as TB, is seriously threatening human health. As a result, there is a need for more in-depth studies to find the biomarkers to clinical management of these two diseases. A population cohort study was conducted in 2011 about the association between TB and lung cancer. The incidence of lung cancers between the two cohorts (subjects free from cancers and patients with newly diagnosed TB) was compared and was shown that the lung cancer risk is increased among individuals with TB [START_REF] Yu | Increased lung cancer risk among patients with pulmonary tuberculosis: a population cohort study[END_REF]. The researches demonstrated the association between TB and lung cancer [START_REF] Leung | Tuberculosis is associated with increased lung cancer mortality[END_REF]. It is noticeable that in countries with a high incidence of lung cancer TB, it often gets misdiagnosed with lung cancer, [START_REF] Hammen | Tuberculosis mimicking lung cancer[END_REF]. Related articles have shown a close association between TB and lung cancer. Besides, the results of studies on people with a history of TB and developed lung cancer showed that TB can be a risk factor for lung cancer. Additionally, the autophagy and the inherent immune responses that have an important aspect of host defense against mycobacteria were examined.

Micro-RNAs have shown to play important roles in the biological and pathological pathways of the human cells, such as intrinsic immune defense, against various pathogenic agents. Evidence has shown that micro-RNAs act as a regulatory complex between the strategies for the survival of mycobacterium and the inherent immune defense system. As a result, it was found that micro-RNAs regulate autoimmunity and the inherent immune system in bacterial infections [START_REF] Kim | MicroRNA in innate immunity and autophagy during mycobacterial infection[END_REF].

The expression profiles of miR-146a, miR-19b, and miR-223 in NSCLC and Para cancerous tissues were compared than healthy controls, to explore the role of miRNAs in NSCLC progression. The expression level of miR-146a in NSCLC tissue was a significantly lower and low expression of miR-146a was shown to be associated with higher NTM stage, poorer survival and lymph node metastasis [START_REF] Wu | Serum levels of miR-19b and miR-146a as prognostic biomarkers for non-small cell lung cancer[END_REF]. Moreover, the expression level of miR-21 and miR-155 was examined and was shown to be increased in NSCLC. The increased expression of miR-21 and miR-155 was shown to promote NSCLC progression. The findings showed that miR-21 and miR-155 promote NSCLC by targeting the SOCS6, SOCS1 and PTEN genes. Consequently, the inhibition of miR-21 and miR-155 could provide a new approach to improve NSCLC treatment [START_REF] Xue | MiR-21 and MiR-155 promote non-small cell lung cancer progression by downregulating SOCS1, SOCS6, and PTEN[END_REF].

The results of the present study show that miR-155 has increased expression and miR-146a has decreased expression in patients with TB and NSCLC compared to healthy controls. Generally, the results of the present study showed that miRNAs are suitable and available biomarkers for the prognosis, early detection, clinical management and treatment strategies of NSCLC and TB and can be introduced as a new approach in medical science. Additionally, the results of our bioinformatics analysis confirm the essential roles of miR-146a and miR-155 in signaling pathways of TB and NSCLC. So, all of the target genes of miR-155 and miR-146a in TB and NSCLC, which were found in the miRPathDB database, are involved in the signaling pathways of these diseases. For example, inflammatory responses and autophagy pathways in TB and apoptosis, metastasis, cell growth, tumor invasion, cell migration, and cell proliferation pathways in NSCLC, which was found in the KEGG database.
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 2 the 5' → 3 sequences of microRNAs specific primers

Fig. 1 :

 1 Fig. 1: A) The pathways of NSCLC in alveolar and bronchiolar epithelial cells/ bronchial epithelial cell. B) The pathways of TB in macrophage/ dendritic cells. The red boxes show the target genes of miR-155 and miR-146a and the purple boxes show the signaling pathways that are affected by miR-155 and miR-146a.

Fig. 2 :

 2 Fig. 2: The plasma expression levels of miR-155 in A) NSCLC patients and healthy controls B) TB patients and healthy controls C) TB and NSCLC patients. The plasma expression levels of miR-155 were overexpressed in TB and NSCLC patients than healthy controls whereas, the plasma expression changes of miR-155 were not significant in TB and NSCLC than each other. The relationship between the asterisks and the P-value are as follow: ns=P > 0.05 *=P≤ 0.05, **=P ≤ 0.01, ***=P ≤ 0.001 and ****=P ≤ 0.0001.

Fig. 3 :

 3 Fig.3: The plasma expression levels of miR-146a in A) NSCLC patients and healthy controls B) TB patients and healthy controls C) TB and NSCLC patients. The plasma expression levels of miR-146a were lower expressed in TB and NSCLC patients than healthy controls whereas, the plasma expression changes of miR-146a were not significant in TB and NSCLC patients than each other. The relationship between the asterisks and the P-value are as follow: ns=P > 0.05 *=P≤ 0.05, **=P ≤ 0.01, ***=P ≤ 0.001 and ****=P ≤ 0.0001.

  

Table 1 :

 1 The functions and Genomic location of microRNAs, in NSCLC and TB

	MicroRNA	Genomic	Function in	Reference	Function in TB Reference
		location	NSCLC		

anti-cancer, corticosteroids, or other non-steroidal anti-inflammatory drugs and co-infection with

  the expression changes of which in TB and NSCLC patients and healthy individuals. In this research paper not only we assessed and compared the expression pattern of selected miRNAs in TB and NSCLC patients than healthy controls, but also we used miRPathDB and KEGG databases to provide evidence to show that how miR-155 and miR-146a play role in TB and NSCLC diseases. 2.3. RNA extraction RNA was extracted by the High Pure RNA Isolation Kit (Roche, No. 11 828 665 001, Germany)

	evaluate and compare	Metastasis	[15, 16]	Autophagy	[17, 26]
	miR-155	21q21.3	Apoptosis		Inflammatory
			Tumor invasion		response
			Cell growth	[27, 28]		[29, 30]
	miR-146a	5q33.3	Cell proliferation		
			Cell migration		
	miR-16	13q14.2		Reference gene

using 400 μl Lysis/-Binding Buffer. After the RNA extraction, purification and concentration of RNAs were assessed by NanoDrop (Thermo Scientific). The purification was determined by the A260/280 absorbance. The concentration of RNAs was determined in units of ng/µl.

Table 3 :

 3 A) The target genes of miR-155 in TB and NSCLC. B) The target genes of miR-146a in

		TB and NSCLC in miRPathDB database
		(https://mpd.bioinf.uni-sb.de/ )
	MicroRNA	Gene targets in:
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