Some information about permeability, in addition to class coverage:

Diffusion:  physical process in which molecules or ions move from a region where they are more highly concentrated to a region where they are less highly concentrated.  

Case: Molecules of a gas such as CO2  will diffuse through the surrounding molecules of "air," which itself is a mixture of gases, mostly N2 and O2.

Case: Solutes such as CO2 will diffuse through the water within a cell compartment.

Case: Solutes such as ions, amino acid molecules, and monosaccharide molecules will diffuse through the water (solvent) within a cell compartment.

Note that molecules can move by diffusion from place to place without any involvement of a membrane:  for example, from one part of a cell's cytosol to another part of that same cell's cytosol.  

  a. Every one of the individual molecules of interest moves about randomly due to its internal energy.  Given time, a molecule will wander away from its starting point as a result of this random motion.

  b. Every individual molecule in a solution will collide with other, surrounding molecules.  Further, every solvent molecule is in constant random motion also, colliding with each other and with solute molecules present.

  c. When we speak of molecules moving from place to place by diffusion, it is large populations of them that move.  And although every individual moves randomly, the net effect of many of them moving that way is that they disperse (spread out) from their initial, concentrated  situation into the surrounding space.
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Concentration gradient.   The concept of "gradient" is important for understanding movement of molecules from place to place.  First a familiar example of "gradient," a temperature gradient:  If you stand close to a bonfire outdoors on a cold night you notice that the temperature close to the fire is high.  If you then slowly back away from the fire, you notice that the temperature of the air around you gradually decreases, and that the drop in temperature is a function of distance from the fire.  This is a description of a temperature gradient, shown graphically here. A graph of a concentration gradient similarly would show the differences in solute concentration between two regions: higher concentration of molecules (of glucose, e.g.) in one region, lower concentration some distance away, and a gradual slope of concentration between those two regions.  Molecules moving by diffusion will move down their gradient, and they will continue to do so until equilibrium is reached.  That is the condition in which the concentration is the same everywhere.  Every molecule still moves in its own random fashion, but at equilibrium there is no longer any net movement, no change in concentration from region to region.  For every molecule that happens to move in one direction at one instant, another moves in the opposite direction.  At equilibrium the molecules have dispersed as much as possible within the available space.  This is an application of the second law of thermodynamics.  It also tells us that the dispersed molecules will not spontaneously reconcentrate themselves into a smaller space.

Passive movement is the movement of molecules (or ions) by diffusion through a selectively permeable membrane.   A given membrane will allow some chemical species, but not others, to pass through.  If a membrane is permeable to molecule "X," then X will move down its concentration gradient, by diffusion, through the membrane.  The driving force for this net movement of X across the membrane is the concentration difference on opposite sides of the membrane.  A cell does not need to spend any energy to drive passive movement.  Note that a molecule "X" will not move against its own gradient.

Dialysis is an application of passive movement, as follows.  As just described above, we could consider passive movement of molecules of a single type through a membrane (e.g. only glucose molecules or only alanine molecules).  However, suppose that two types of molecules, "X" and "Y," are present on one side of a membrane at higher concentrations than on the other side.  And suppose further that the membrane is permeable to X but not to Y.  Then, X will move (by diffusion) through the membrane, but Y will not pass through.  Thus, the selectivity of the membrane allows a separation of one type of solute (X, in this case) from another (Y, in this case).  That is dialysis.   

Osmosis is the special case of passive movement in which the solvent moves, by diffusion, down its concentration gradient.  In biological systems, water is always the solvent of interest.  Case:  If we place pure water on one side of a selectively permeable membrane and a solution of some molecule "X" on the other side and we stipulate that the membrane is permeable to water but impermeable to X, then water will move down its gradient through the membrane.  Such movement of water through membranes in living organisms has very important consequences.  Terms to be mastered (see lecture notes):  osmotic pressure; hypotonic (= hypoosmotic); hypertonic (=hyperosmotic); isotonic (=isoosmotic).  

Facilitated diffusion.  Most types of ions and molecules in living systems are too hydrophilic to pass through cellular membranes by passive movement.  So carrier proteins (= permease) embedded in the phospholipid bilayer of membranes serve to "assist" such chemical species in passing through the membranes.  Each carrier protein is specific (has the right shape) for binding to ("recognizing") a particular ion or molecule and moving it through the membrane.  The driving force for the movement is the concentration difference on opposite sides of the membrane; that is, the movement is still by diffusion, though with the help of the carrier protein.  The cell does not spend its energy to enable this movement.  Note that a molecule "X" will not move against its own gradient, even with the "help" of the carrier protein.

Active transport.  This is similar to facilitated diffusion except that the cell must spend chemical energy to move the molecule "X" through the membrane.   Like facilitated diffusion, active transport requires specific carrier proteins, but they are not sufficient.  Cellular energy (ATP) is needed.  This means that molecules can be moved across membranes against their gradient.  
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