Chapter 8: Membrane Structure and Function
Selective permeability: Some substances can cross something (usually a membrane) more easily than other substances can.
Amphipathetic molecule: A molecule that has both a hydrophilic and hydrophobic region.
Fluid mosaic model: The membrane is a fluid structure with various proteins embedded in or attached to a phospholipid bilayer. In 1895, Charles Overton hypothesized that membranes were made of lipids. By 1917, Irving Langmuir made artificial membranes by adding phospholipids dissolved in benzene to water. Once the benzene evaporated, the hydrophilic heads were stuck in the water while the hydrophobic tails were left outside. In 1925, E. Gorter and F. Grendel guessed that the membrane was two layers thick. In 1935, Hugh Davson and James Danielli guessed that there was a phospholipids bilayer between two layers of globular protein. Electron micrographs seemed to show two stained bands separated by an unstrained layer, hinting that the Davson-Danielli sandwich model was correct. By the end of the decade, however, biologists found two major problems. Many people believed that the membranes of the cell were not identical. The plasma membrane is 7-8 nm thick and has three layers while the inner membrane of the mitochondrion is only 6nm thick and appears to be a row of beads in electron micrographs. The second problem was the placement of the proteins. Membrane proteins are not soluble in water and are amphipathic. Their hydrophobic parts would be in an aqueous environment according to the Davson-Danielli model. In 1972, S. J. Singer and G. Nicolson advocated a revised model that placed the proteins in locations compatible with their amphipathic character. The arrangement would maximize contact of hydrophilic regions of proteins and phospholipids with water while shielding the hydrophobic parts. This was eventually called the fluid mosaic model.
Fluid Quality of Membranes: Membranes can move around as long as the temperature is above a certain point at which the membrane solidifies. The steroid cholesterol is located in the plasma membranes where it prevents phospholipids from packing together too tightly. 

Mosaic Quality of Membranes: The membrane has different types of proteins embedded in the membrane. The integral proteins span the hydrophobic core of the lipid bilayer. Many of these are transmembrane proteins and span that entire membrane. Often, the hydrophobic region of an integral protein has one or more stretches of nonpolar amino acids coiled into alpha helices. Peripheral proteinsare loosely bound to the surface.
Membrane Carbohydrates: These are used for cell-cell recognition. Most of these form glycoproteins.
Transport: Proteins that span the membrane may provide a hydrophilic channel across the membrane. Some transport proteins use ATP to pump substances across the membrane.

Enzymatic activity: Proteins built into the membrane may have active sites exposed to substances in the solution.

Signal transduction: Some membrane proteins have binding sites that fit with certain chemical messengers such as hormones. These proteins will then relay the signal to the inside of the cell.

Intercellular joining: Membranes of adjacent cells may hook together by using proteins.

Cell-cell recognition: Some glycoproteins act as identification tags that are recognized by other cells.
Attachment to ECM: The cytoskeleton may be bound to membrane proteins to maintain the size/shape of the cell.

Lipid Bilayer Permeability: The hydrophobic core of the membrane prefers not to allow ions and polar molecules, which are hydrophilic. Transport proteins help these substance move through the membrane.
Diffusion: Diffusion is a common method for substances to pass through the membrane. Any substance must move down its concentration gradient, causing diffusion which is a process that decreases free energy. Diffusion is called passive transport because the cell does not need to expend energy.

Hypertonic: Such a solution has a higher concentration of solutes.

Hypotonic: Such a solution has a lower concentration of solutes. 

Isotonic: Two such solutions have equal solute concentration.
Osmosis: Diffusion of water.

Osmoregulation: Osmoregulation prevents cells from taking up too much or too little water. Organelles such as a contractile vacuole help pump water out.
Flaccid: This is the condition in which the plant cell loses water and begins to wilt.

Turgid: This is the normal/healthy state for plants in which the cell is bloated to fit the constraints of the cell walls.

Plasmolysis: As the water in the plant cell is lost to its surroundings, the plasma membrane pulls away from the wall.

Facilitated Diffusion: When ions/polar molecules need to diffuse across the membrane, they require the help of transport proteins. 
Aquaporins: These water channel proteins facilitate the massive amounts of diffusion.
Gated Channels: These are channel proteins that can receive a stimulus causing them to open/close.

Active transport: This type of transport requires energy input from the cell. One example is the sodium-potassium pump, which exchanges sodium for potassium across the plasma membrane.

Membrane potential: This is the voltage across the membrane and usually is between -50 and -200 millivolts.
Electrochemical gradient: A gradient of both electrical force (effect of membrane potential on ion’s movement) and chemical force (ion’s concentration gradient). Ions diffuse down their electrochemical gradient.
Electrogenic pump: This type of transport protein generates voltage across the membrane. Most animals use the sodium-potassium pump for this purpose.

Proton pump: This type of electrogenic pump often found in plants, bacteria, and fungi actively transports hydrogen ions out of the cell.

Cotransport: This type of mechanism has an ATP-powered pump transporting solutes that will drive the active transport of several other solutes. 
Exocytosis: The excretion of macromolecules through fusion of vesicles with the plasma membrane.

Endocytosis: In this process, the cell takes in macromolecules and other types of matter by forming new vesicles in the plasma membrane.

Phagocytosis: The cell engulfs another particle then packages it in a vacuole.

Pinocytosis: The cell takes liquid into vesicles.
Receptor-mediated endocytosis: Ligands (extracellular substances) bind to the receptor site of some molecule and are ingested into the cell.
