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Exosomes (The research behind cancer biomarkers) 
· Afnan Elhag 
Introduction 
Exosomes are smallvesicleswhich are found in many body fluids, such asbloodandurine(1, 2). Its diameter is between 30 and 100nm, but much smaller than a bacterial cell. Exosomes can be released from the plasma membrane or by multi vesicular bodies fusing with the plasma membrane (3). Specialized functions of exosomes play a role in sending signals for intercellular membrane and changing behavior on the next cell (1). Exosomes can be used for medication, ultimatum, and targeting for disease and health. Exosomes was also observed in reticulocyte as maturing mammalian (immature red blood cell), (4) when the maturing mammalian reticulocyte turns to be a mature red blood cell (erythrocyte), a large number of plasma membrane were removed by the exosomes (5). Endosomes are part of the plasma membrane as small vesicles and due to its shape is called multivesicular bodies. There smaller vesicles called intraluminal endosomal vesicles found in the larger body. The intraluminal endosomal vesicles (ILV) are formed as exosomes when the multivesicular bodies fuse with the plasma membrane releasing these tiny vesicles into the extacellular space (6). 
Exosomes’ work and mechanism 
Exosomes plays a captivating role arranging adaptive immune responses for the pathogens and tumors; over the membrane vesicle trafficking, exosomes transferring molecules, impacting the invulnerable process includingdendritic cells and B cells (7). This is why it has been suggested that mRNA in exosomes can prevent producing proteins in the beneficiary cell (8). Different study of miRNAs of exosomes which are secreted by the (MSC) mesenchymal stem cells that mainly are not grown miRNAs (9). Exosomes production and content are mainly affected by the molecular signals and machinery received by the cells of origin. Evidence suggested that by releasing exosomes of the tumor cells adapt to hypoxic microenvironment to facilitate metastasis or to stimulate angiogenesis for more preferred environment (10). 
The research of exosomes 
Exosomes contain the transferrin receptor from red blood cells that is not present in mature erythrocytes. Exosomes delicate MHC I, MHC II, and other stimulatory molecules by its derived dendritic cell have proven to promote specific T cell that are responsed in vivo. Other than that in early clinical traits, exosome having cancer pollination schemes are being discussed (11). It’s released by kidneys into urine, and their discovery would play an impressive tool (12, 13, 14). Exosomes in urine can be beneficial as treating targets in prostate glands (15, 16). Tumor cells secrete some exosomes to transfer signals to the surrounding cells and assort myofibroblast differentiation (17). There is a diagnostic possibility when exosomes are released from neoplasms into the blood. Patient blood samples that inconsistent exosomal are stored as targeting analysis when colorectal cancer cell of exosomes are pinned into the blood stream that may be healed at several temperature after 90 days of storage (19). 
Bioinformatics analysis of exosomes 
Exosomes contains proteins, RNA, lipids and metabolites that are meditative according of the original type of cell. As it has a high concentration of these molecules, a huge scale analysis such as proteomics and transcriptomics is often performed. In order to anatomize these data presently, non- commercial tools such as FunRich (20) may be used to distinguish over-represented groups of molecules 
Exosomes in cancer 
Exosomes contains proteins and nucleic acids where different types of cells release them. Exosomes associated with breast cancer contain microRNAs (miRNAs) which is also linked with the RISC-Loading Complex (RLC) and show how cell-independent capacity process precursor small RNAs pre miRNAs into grown miRNAs. Exosomes of cancer cells contains Pre-miRNAs together with Dicer, AGO2, and TRBP. CD43 arrange the accumulation of Dicer specially in cancer exosomes (21). For reprogramming the target cell transcriptome, cancer exosomes intermediates efficient and rapid silencing mRNAs. Patients with breast cancer initiate nontumorigenic epithelial cells that is forming tumors in a Dicer-dependent manner is happening because of exosomes derived from cells and sera of the patients. Due to these finding exosomes based biomarkers and therapies propose a huge opportunities for its development (21). 
Functions and Therapeutic Roles of Exosomes in Cancer 
Exosomes are small vesicles released by different cells and are secreted from cancer cells by a large number (22-25). These small vesicles are used to separate tissues where they initiate behavioral changes (22-25). Exosomes being malignant or normal cells, are now becoming familiar to be important in chemotherapeutic resistance, tumorigenesis and apoptosis. Attenuation or modulation of tumor immune responses together with metastatic niche generates its participant of tumorgenesis primarily from two processes; alteration and restricting of the cellular microenvironment (24). Exosomes stimulate the changes of microenvironmental tissues that simplify the structure of the tumor. In the other hand, exosomes are disarming anti-tumor immune responses at the same time, giving the chance for cancer cells to immigrate. Exosomes prevent invincible exposure, interconnects to other locating targets from the patient, and produce metastatic growth (26, 29). The considerable clinical potential has resulted in a fundamental body of work that is discovering signals in exosome derived by tumors; the investigation that leads in enhancing the result of the patients (26, 29). 
Conclusion 
Exosomes give information about the cell’s content whether it’s a normal cell, hitting toward being malignant or fully malignant. Exosomes potentially therapeutics to directly target cancer cells and kill them without killing the healthy cells. It can also carry cancer from patient’s immune cells and inject them back to the patients with the hope to boost their immune responses against their own cancer. By lowering these small vesicles of exosomes with very specific targeted molecules that can only damage the cancer cell not the normal cells. 
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