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GLUT2 and its role in blood glucose regulation

   Regulation of glucose in organism’s body is one of important subject that studied by biologists since long time ago, because of the important role of glucose in metabolic energy in organism’s body, and the relationship between glucose level in blood and many diseases such as Diabetes. Organisms need a certain amount of glucose in their blood, for example; the normal blood glucose level in human is ∼5 mmol/l. So, organisms have specific mechanisms that detect blood glucose level called “glucose sensing mechanisms”, and other specific mechanisms that regulate blood glucose level called “glucose homeostasis mechanisms”. A lot of proteins contribute to the above mechanisms. One of these proteins is Glucose transporter 2 (GLUT2). (1) (2)
   Glucose transporter 2 (GLUT2) is a type of facilitative glucose transporters (GLUTs) that encoded by the SLC2A genes. GLUT2 is located in the plasma membrane of the liver, kidney, intestine, pancreas, and brain. And consists of distinct amino acid sequences, which give GLUT2 the ability to link with specific ligands, in which GLUT2 has a low affinity and high capacity for glucose (Km∼17 mmol/l), and a high affinity for glucosamine (Km∼0.8 mmol/l). In other words, GLUT2 cannot transport glucose inside a cell if the concentration of glucose in outside of a cell very low, and vice versa with glucosamine. In addition to, GLUT2 doesn't need insulin to transport glucose. (3)
   In cell biology, the types of protein which exist in specialized cells must to be relevance with functions of these cells. One of the important functions of the liver and pancreas is the regulation of blood glucose level, either by secretion of insulin and glucagon hormones from beta and alpha cells of the pancreas or by producing glycogen and glucose inside the liver (hepatocytes). So, the presence of GLUT2 in the plasma membrane of both organs indicates that GLUT2 may be associated with the regulation of blood glucose level especially that is the main function of GLUT2 is the transport of glucose across the membrane. (4) (5)
    When blood glucose level is increased (hyperglycemia state), GLUT2 transports glucose into the inside of beta cells of the pancreas, then the molecules of glucose are oxidized by the glycolysis pathway in the cytosol. This process stimulates beta cells to encode the insulin gene by a certain mechanism, in which the rate of glucose metabolism controls the rate of produce insulin. Thereafter, beta cells secrete insulin hormone, which binds with a specific receptor in body cells and allows glucose to transport inside these cells. As a result, blood glucose levels are decreased. (6) 
    Hepatocytes (liver cells) can also contribute to decreasing blood glucose levels. In which when glucose is transported into the inside Hepatocytes by GLUT2 and because of hyperglycemia state, hepatocytes reduce these molecules to producing glycogen by glycogenesis process, which is (glycogen) a carbohydrate form of energy storage in the body. As a result, blood glucose levels are decreased. (7)
    Active beta cells of the pancreas work as an inhibitor to alpha cells by secretion of insulin. When blood glucose level is decreased (hypoglycemia state), GLUT2 cannot transport glucose into the inside beta cells because of its low affinity to glucose. So, beta cells become inactive and cannot secrete insulin hormone, which allows alpha cells of the pancreas to be active cells. As a result, alpha cells secrete glucagon hormone. Glucagon hormone can bind with a specific receptor in hepatocytes, this binding stimulates hepatocytes to oxidize stored glycogen by glycogenolysis and oxidize amino acid and lipid molecules by gluconeogenesis to producing glucose again. As a result, blood glucose levels are increased. (8)
[bookmark: _heading=h.gjdgxs]     Several gene mutations occur in GLUT2, such as the "Fanconi-Bickle Syndrome" mutation, which causes the liver and kidneys to enlarge. These effects were observed in both humans and affected mice that were studied and tested, causing increased liver weight and glycogen accumulation in patients with this syndrome, and it was found that in the absence of the role of GLUT 2, other protein transporters such as GLUT1 and GLUT3 help maintain a moderate concentration .Other GLUT2-related diseases have been discovered, such as preserved kidney syndrome, and other GLUT2-related diseases such as neonatal diabetes, a disease that resolves 18 months after birth. (9) (10) 
   In conclusion, GLUT2 has an important role in blood glucose regulation. In which it contributes to glucose sensing and glucose homeostasis in an indirect way. And any defect that happens to it may lead to health problems. Scientists use mice to understand the mechanism of this protein, but the extent of its impact on blood glucose regulation was not very clear until now. So, we need more experiments to make GLUT2 and its roles clearer.
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