Movement in Cells Essay

Substances move in and out of cells through the plasma membrane by diffusion, facilitated diffusion, active transport and water moves by osmosis. Diffusion in and out of cells involves the movement of small, non-polar, lipid soluble molecules across a phospholipid bilayer, from an area of higher conc. to an area of lower conc. down a conc. gradient. Facilitated diffusion is very similar except it involves the movement of larger, polar, water soluble/insoluble molecules facilitated by protein carriers and channel proteins. Active transport is the movement of molecules against the conc. gradient with the use of ATP and Osmosis is the movement of water from an area of higher water potential to and area of lower water potential. 

Biological molecules such as proteins must move out of cells to areas of the body which require them to function. Proteins are formed within cells and some must be released to outside the cells to follow their purposes. DNA in the nucleus contains ‘instructions’ to make proteins. These instructions are transcribed onto a strand of mRNA which then moves out of the nucleus through nuclear pores into the cytoplasm. The mRNA strand then attaches to ribosome on the rough endoplasmic reticulum (RER). Here, the ‘instructions’ are translated to synthesise proteins. The proteins are transported through the RER and are pinched off in vesicles. The proteins are transported to the golgi apparatus. Vesicles fuse with the membrane of the golgi apparatus and release the proteins inside where they are processed and packaged. The proteins are pinched off by more vesicles and transported to the plasma membrane. The vesicles fuse with the membrane and the proteins leave the cell by exocytosis. This process is called Division of Labour.

Often molecules must move through cells to reach other parts of the body such as blood vessels. Another biological molecule is glucose. Glucose is an important reactant in respiration. It is consumed in food and drink. When eaten, glucose is in the form of starch (and lactose) which is hydrolysed by amylase into maltose in the salivary glands, which is then hydrolysed by maltase into glucose in the small intestine. Glucose must then move through epithelial cells lining the lumen of the ileum of the small intestine and enter the blood to be taken to respiring cells. This occurs by co-transport. Firstly, Na+ ions are actively transported out of epithelial cells, by a sodium-potassium pump, into a blood capillary. This means there is a higher conc. of Na+ ions in the lumen of the ileum than in the epithelial cells therefore a diffusion gradient is formed for the Na+ ions to enter from the gut. Na+ ions diffuse into the epithelial cells down the concentration gradient through a co-transporter protein. The Na+ ions carry glucose along with them into the cell. The glucose then moves into the blood capillary by facilitated diffusion through a protein carrier.

Virus’ work by moving into cells and using the cells to reproduce. One virus is HIV, antigens on the surface of the virus bind to CD4 receptors on the surface of t-helper cells and the virus’ RNA is able to enter. There is an enzyme called RNA transcriptase attached to the RNA which converts the RNA into viral DNA. The t-helper cell replicates the viral DNA and HIV components are synthesised from the transcription of viral DNA to mRNA. The HIV particles are assembled and released by out of the cells by exocytosis. This leaves the t-helper cell useless and causes severe immune system failure.

In order to combat pathogens such as HIV, phagocytosis occurs. The pathogen’s antigen is detected by receptors on the cell surface of the phagocyte (a cell) and is determined as non-self. As a result, phagocytosis is stimulated. The membrane of the phagocyte infolds around the pathogen, the pathogen is engulfed and a vesicle called a phagosome forms around it. Lysosomes inside the phagocyte move to and fuse with the phagosome. The lysosomes release hydrolytic enzymes called lysozymes into the phagosome. The pathogen is hydrolysed by the enzymes into useful products from inside of the pathogen are absorbed out of the vesicle into the phagocyte cytoplasm.

Muscles are composed of cells called muscle fibres, within these muscle fibres are myofibrils. Myofibrils are made up of sarcomeres. A sarcomere is the most basic unit of muscle. It consists of a thin filament; actin and a thick filament; myosin. When a sarcomere contracts, the filaments must 'slide' past one another. Many sarcomeres contracting results in a muscle contracting. Before contraction, actin has binding sites which are covered by a protein called tropomyosin. Ca2+ ions are released from the sarcoplasmic reticulum into the sarcoplasm and bind to the tropomyosin, uncovering the binding sites. This allows the myosin head to bind to the binding sites of the actin (a myosin-actin cross bridge is formed). Ca2+ activate the enzyme ATP hydrolyse which breaks down ATP to ADP + Pi. This provides energy for the myosin head to change angle, pulling the actin filament along with it. This is called a power stroke and means that the muscle has slightly contracted. ATP then binds to myosin head causing it to detach from the actin filament. ATP is hydrolysed to ADP + Pi which releases energy. This energy is used by the myosin head to 'recock' and bind to a binding site. Many repeating cycles of the sliding filament theory within muscle cells results in a whole muscle contracting. 
 
[bookmark: _GoBack]The electron transport chain is a part of respiration which occurs within respiring cells as the final step of respiration. The process starts when Reduced NAD and FAD from the Krebs cycle move into the matrix of the mitochondria towards the inner folds (cristae). Reduced NAD and FAD  become re-oxidised to form NAD, FAD. In doing so, they donate 2 electrons each and 2H+ ions each. The 2 electrons from the NADH are released to complex I of the chain. The 2 electrons from FADH are released to complex II of the chain. The electrons move from complex I to II to III and then finally to complex IV where they accepted by the final electron acceptor, O2 along with H+ ions to form H2O. Whilst the electrons move through the complexes, the complexes are also pumping the protons (H+ ions from NADH and FADH) out of the mitochondrial matrix into intermembrane space from an area of lower conc. to an area of higher conc. As there is a high concentration of protons in the intermembrane space, they diffuse out through ATP synthase. The action of H+ ions moving through the carrier protein results in a proton motive force and the synthesis of ATP. ATP is a very useful compound which is required in many processes for active transport. This makes Chemiosmosis a very important ‘movement’ in cells.
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