Essay plan: Why can’t all substances that move in and out of cells use the same mechanism?
A01 Mechanism (each whole bullet point to count as one topic)
· Why substances need to move in and out of cells: In - for use by cells in a process eg glucose for respiration, Fe, building macromolecules eg haemoglobin. Export from cells of a product eg insulin from pancreas cells, mucus from goblet cells, hormones etc. Expulsion of waste from cell. For movement to another part of the organism eg mineral ions into root hair cells
· Diffusion definition and example, Osmosis definition and example, Facilitated Diffusion  definition and example –eg Use of protein channels which form water-filled hydrophilic channels allowing specific ions to diffuse through. They can open and close. May also use carrier proteins for eg glucose
· [bookmark: _GoBack]Active transport definition and example, Co transport definition and example eg sodium-potassium using carrier proteins which act as pumps requiring energy in the form of ATP
· Endocytosis definition eg phagocytosis, Exocytosis eg chylomicrons

A02 Reasons why they can’t all use the same mechanism
· Size: link to physical route the molecule takes. Most molecules are too large (and not lipid soluble) so can’t go straight through the phospholipid bilayer, or the protein channels.
· Solubility: link to phospholipid bilayer. Small lipid-soluble molecules can pass straight through the phospholipid section of the membrane. Small Water-soluble molecules can’t- they need to pass through the protein channels, which are water-filled tubes.
· Polarity: polar molecules can’t pass through the non-polar hydrophobic tails of the phospholipid bilayer. Charged molecules of the same charge as the protein channel will be repelled
· Effect on surrounding structures / molecules: eg acid / proteolytic enzymes may damage surrounding molecules if not encased in a secretory vesicle (so enzymes and hormones are often moved like this)
· Concentration gradient ie if a substance needs to be moved up the gradient
· Having different mechanisms allows the cell to be selective
· Example of A03 content (beyond spec): selection by the cell. Eg there are receptors which mean that a specific hormone will only enter certain cells:
Unlike phagocytosis (for solids eg microbes) and pinocytosis (for tiny volumes of liquid), receptor-mediated endocytosis is an extremely selective process of importing materials into the cell. This specificity is mediated by receptor proteins located on depressed areas of the cell membrane called coated pits. The cytosolic surface of coated pits is covered by coat proteins. In receptor-mediated endocytosis, the cell will only take in an extracellular molecule if it binds to its specific receptor protein on the cell’s surface. Once bound, the coated pit on which the bound receptor protein is located then invaginates, or pinches in, to form a coated vesicle. Similar to the digestive process in non-specific phagocytosis, this coated vesicle then fuses with a lysosome to digest the engulfed material and release it into the cytosol. Mammalian cells use receptor-mediated endocytosis to take cholesterol into cells. Cholesterol in the blood is usually found in lipid-protein complexes called low-density lipoproteins (LDLs). LDLs bind to specific receptor proteins on the cell surface, thereby triggering their uptake by receptor-mediated endocytosis.

