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Dr. M. Nedwidek
Diffusion, Osmosis & Transport SLS43QM

November 8ish, 2013
Aim: How do we move molecules across membranes?

You must print this for yourselves.  The definitions are attached and drawings and demos will happen in both classes the end of the week if I can.  Nov 11 is a holiday and I am up at harlem the 12th & 13th.
And repeating Hw11 on transport due fri: towle ch 5/read pp 94-104; on p 106 do vocab 1-4, SA 18-20; p 107/ct 4 and 7. Multi unit test Nov 12, 2013.
DN: Do this ahead of Nov 8, 2013!!!  Define selective permeability.  Contrast diffusion and osmosis. Demo: diffusate analysis for lugols iodine inside and outside bag, and starch inside and outside bag respectively.  Some of this stuff whould be familiar from chem.  If Lugol’s is inside, and starch is outside, what color changes do you predict and why?  If Lugol’s is outside and starch is inside, what color changes do you predict and why? If you forgot what Lugol’s reacts with, look it up and write it here:____________________________If you forgot what Benedict’s (solution, not KIM) reacts with (and I don’t mean his reaction with the peanut gallery……) in the presence of heat, look it  up and write it here:___________________________.  Contrast hypotonic with hypertonic environments. What are the consequences of both for animal and plant cells? Using the freshwater Protist Paramecium as a living example, state the organelle it uses to pump water out.  This is a living example of active control over osmosis. Where does the water “want” to go when a Paramecium swims in its freshwater environment?  What would happen without this organelle?

What are the criteria for predicting how molecules move across membranes?

-size of membrane pores

-shape of molecule

-size of molecules

-temperature of environment; promotes entropy and Brownian motion on either side of given membrane

Diffusion of all molecules and osmosis (movement of H2O) work in tandem to move molecules across membranes and achieve equilibrium.  What is a gradient?—movement of molecules (change) over time space—analogous to “grade”.

What is the fluid mosaic model?—mobile p-lipids and protein in the cell membrane!

Condition of external environment relative to cell creates a push.  Always refer to what H2O does to get to equilibrium.

Model cell—fixed pore—cell membrane is like dialysis (cellulose) tubing; in an active true cell, it is phospholipids with variable pore size.

Defining each relative to cell: hypertonic—hi ions outside, water moves out; hypotonic—lo ions outside, water moves in; isotonic—equiv ions in and out of cell; no mvmt

Diagram four molecular movement scenarios discussed in class in your notes (separate page):

ESSENTIAL Vocab list: You must know all the following for your exam; we’ll review them in class:

Fluid mosiac model: Phospholipid bilayer supports laterally moving, bobbing proteins.

Turgor pressure: Plant cells become engorged with water in a hypotonic environment.  Cell wall protects cells from shifts in ionic strength.

Turgid: cell becomes engorged, or “hard” with fluid.

Flaccid: fluid has left the cell and it has become limp.

**There is no biology lesson that cannot be improved by a reference to reproduction!**
Equilibrium: concentration of molecules is the same throughout a space.
Diffusion: molecules move from high to low concentration with the ionic gradient.
Osmosis: diffusion of water, specifically.
Isotonic: concentration of solute is the same inside and outside of the cell.  Reference point=cytoplasm.
Hypotonic: concentration of solute is less outside of the cell.  water goes in.  Why?  Draw diagram.

Hypertonic: concentration of solute is more outside of the cell.  water goes out.  Why?  Draw diagram.

Plasmolysis: happens to cells in hypertonic solutions.  Extreme loss of water; cell shrinks/withers.

Cytolysis: happens to cells in hypotonic solutions.  Cell expands and explodes.

**Both plasmolysis and cytolysis are most detrimental to animal cells. Why?**

Facilitated diffusion: No ATP energy is required, but this process speeds the diffusion of ions through membranes.  Always uses carrier proteins.

Carrier proteins: bring solute molecules in and out.  Especially, primarily, polar molecules.

Ion channels: Gated, mostly always open.  For example, porins move molecules such as water in and out of cells.

Endocytosis: vesicles pinch inward from part of the cell membrane: move materials in, engulf materials.

Pinocytosis: “sipping”; small vesicular transport inward only.

Phagocytosis: “eating”; large particule engulfment into cells.  For example, White Blood Cells eat germs.  Both pinocytosis and phagocytosis are forms of endocytosis.

Exocytosis: Cells use this process (opposite of endocytosis) either to eliminate wastes or to secrete substances (like hormones)  responsible for communication.

Passive transport: No ATP energy is required.  Movement of substances across a membrane, with a gradient, is driven by the ionic strength of the environment.

Active transport: ATP is needed or required.  The movement of substances across membranes is against a gradient, and energy is required to pump molecules against their will, that is, if molecules had free will.  Even Stuyvesant students don’t really have free will yet.  Nobody really has free will as we all have to answer to someone.  Molecules are the same way in that they need to answer to natural forces.

Leave space to draw a quick picture of the demos before and after diffusion below.  Remember that the rate limiting factors for movement across biological membranes are molecule size, pore size, conditions such as temperature and concentration.  That’s it for diffusion people; Say goodbye to easy stuff for awhile.  On to photosynthesis and cell respiration.  “Applied chem. is my favorite!”, said DNED to all the little frightened children who thought Halloween was over.
