Name ______________________________


Cell Transport
Use the animations listed, your observations, class notes, your book ( and don’t forget to think!) to answer the following questions.  You can find links to the animations on the “Cells” page of my website.

The Cell Membrane
You have already learned about the structure of the cell membrane, so this should be a review! Go to http://programs.northlandcollege.edu/biology/Biology1111/animations/transport1.html (“Cell Transport Animations” on my website) and click on “Passive Transport”.  Watch the animation on the cell membrane.  Draw and label a section of cell membrane.  Make sure you include several integral proteins.
1. What does it mean to say the cell membrane is fluid?

2. What types of molecules can pass through the membrane easily?

3. What types of molecules have trouble passing through the cell membrane?  Why?

Passive Processes
Watch the simple diffusion animation.
4. We have discussed diffusion briefly in class and we know that this is a passive process.  What does this mean?
5. Diffusion occurs when a _____________________  ______________________ exists.   Substances will move from where they are more/less concentrated to where they are more/less concentrated.  The overall (net) movement of particles will stop and just become random when the particles are evenly distributed.  When this occurs, we say that _________________________ has been reached.

6. If substances must diffuse across a membrane, the membrane must be permeable to that substance.  The cell membrane is said to be semipermeable or selectively permeable.  Explain what this means:
7. Facilitated diffusion can occur when materials that are small, but have chemical properties that make it difficult to pass through the membrane must move with the concentration gradient.  Watch the facilitated diffusion animation.  What can facilitate diffusion?  

8. Does this facilitated diffusion process require energy input?
Osmosis
If the cell membrane does not allow solute to pass, water can still diffuse.  This is osmosis.  Go to http://www.stolaf.edu/people/giannini/flashanimat/transport/osmosis.swf  (“Cell biology animations”) and select “osmosis” under “cell transport”.
9. In the basic animation, describe the movement of the water molecules across the membrane.  Consider the volume of fluid on each side.

Now click on “Add salt” and observe.

10.  After salt (in reality there would be many Na+ and Cl- ions) is added, how do the water molecules move across the membrane?  Is there an overall direction of movement (where do most of the molecules end up?)  

11. What is the effect on the volume of water on each side of the membrane? (This is not an accurate representation – why not?  What should it look like?)
Now go back to the “Cell Transport Animations” and watch the osmosis animation.  We will usually be concerned with movement of water between a cell and its surrounding fluid.  We can compare the concentrations of the intracellular (inside the cell) and extracellular (outside the cell) fluids by talking about tonicity.  Tonicity is comparative, and unless I explicitly tell you otherwise, we will compare the outside fluid to the cell.
Comparing solutions:

12. Isotonic means the solutions inside the cell and outside have the same concentrations.  Which way will water move when a cell is in an isotonic solution?  

13. What will happen to the cell’s shape?  

14. Draw dots to represent solute concentration in the cell and the extracellular fluid, and arrows to indicate the direction of water movement for isotonic conditions.



15. Hypertonic means the solution outside the cell is more concentrated, or has more solute per unit of volume.  Which way will water move when the solution is hypertonic?  (Remember: where is there more water when there is more solute?)  
16. What will happen to the cell’s shape?

17. Draw dots to represent solute concentration in the cell and the extracellular fluid, and arrows to indicate the direction of water movement for the cell in a hypertonic environment.



18. Hypotonic means the solution outside the cell is less concentrated.  Which way will water move when the solution is hypotonic?  
19. What will happen to the cell’s shape?

20. Draw dots to represent solute concentration in the cell and the extracellular fluid, and arrows to indicate the direction of water movement for the cell in a hypotonic solution.



21. Animal cells are intended to function under reasonably isotonic conditions.  This is very important when making solutions that will be given intravenously!  What might happen to an animal cell in a very hypotonic solution, like pure water?  Explain your answer. 
Plant cells work differently.  Now go to http://www.kscience.co.uk/animations/turgor.htm (“Osmosis and turgor pressure” link on my website).  Watch the animation loop to understand what happens with plant cells

.
22. Plant cells depend on being in hypotonic solutions to build turgor pressure, which helps them to stand up.  What is turgor pressure?

23. What structure in a plant cell allows it to take in a great deal of water without diluting materials in the cytoplasm too much?

24. What structure keeps a plant cell from exploding due to being in a hypotonic solution?

Go to http://www.kscience.co.uk/animations/plasmolysis.htm (“Plasmolysis” link on my website) and observe what happens to a cell if it loses turgor pressure.
25. Plasmolysis occurs if a plant cell is put in a hypertonic solution.  Explain what happens in plasmolysis and draw a picture to illustrate it. 
Active processes

 On Website 1 (Cell Transport Animations), watch the “Active Transport” introduction and the section on “ ion pumps”.
Cells often need to move materials against the concentration gradient (from low concentration to high), or to move materials that will not pass through the membrane easily because they are too large, carry a charge, etc.  

26. What makes this process active?  (What molecule is needed to supply energy?)
27. How is active transport different from facilitated diffusion?  (List two things!)

Watch endocytosis. 
28. This is called an active transport process, but we don’t see any ATP being spent.  Where must the energy input take place?  Think: what cellular structures give a cell its shape and might play a role when a cell changes its shape? What makes these structures work?
29. What happens in phagocytosis?

30.  How is pinocytosis different from phagocytosis? (List two things!)

31. One last thinking question:  Are plant cells likely to use endocytosis?  Explain your answer.

Congratulations!  You are finished!  Think about what you have learned.  Be prepared to discuss the different means of moving materials across a cell’s membrane.  Know which processes are active and which are passive.  Think about what kinds of materials rely on each type of transport.
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