Biology

Cell Transport
(NGSS: LS 1-2 LS 1-1, ACTQC: BC 3)
I. Material Transport

A. CO2 and O2 (both gases) diffuse across/through the bi-layer because they are neutrally charged particles and small.
II. Passive Transport (NO energy required for this process.)

A. Simple Diffusion

1. This process operates upon an established concentration gradient.
2. Materials flow from high conc. to low conc. until equilibrium is achieved.
3. This is how the majority of materials are transported in cells. (Because it requires no energy expenditure by the cell…which saves energy for maintaining homeostasis, repair, and reproduction.)
B. Osmosis (The diffusion of Water.)

1. Water ALWAYS flows from Hypotonic to Hypertonic until Isotonic.(Provided there is no pressure being applied.)
a. Hypotonic = very little solute in the water.  Hypertonic = high conc. of solute in the water.

b. Terms refer to the material dissolved in the water. NOT the water itself. (That is tonic.)
c. Water flows one way and the materials dissolved in the water flow the opposite direction.
d. Plants and Fungus have cell walls that may affect water movement, see below.

2. This process is crucial for all cells to control.
a. Osmoregulation (This term refers to water control)
b. Pure water vs. normal water. Pure water is ALWAYS the HYPO. 
c. Turgid – This refers to a condition when there is plenty of water in the plant cell, so the cells are rigid and the plant is stiff.
d. Flaccid – This refers to a condition when there is not enough water in the plant cell, so the cells are limp and the plant is wilted.
e. Plasmolysis – This is when the cell membrane rips away from the cell wall killing the plant cell. (“Plasmo” refers to the plasma membrane; “lysis” means “the process of tearing”)
C. Facilitated Diffusion 
1. This transport of molecules requires the help of a Transport Protein.
2. Aquaporins- These help move water (because it is a polar molecule) across a membrane (they look like a section of pipe)
3. Again, the molecules are moving along the concentration gradient.
III. Active Transport (This process REQUIRES ENERGY.)

A. This process is moving material against the conc. gradient. (Like pushing a car up a hill…it will require energy.)

1. Energy from ATP activates the protein to grab and move molecules.
IV. Large Molecule Transport (These molecules are TOO big for proteins to transport.)
A. Exocytosis – This is the process of moving materials out of a cell. (Exo means “out”; cyto means “cell”; sis means “process of”)
1. This would be like Pancreas cells releasing the hormone Insulin into the blood stream to help regulate blood glucose levels.

B. Endocytosis – This is the process of moving materials into a cell. (Endo means “in”)
1. Phagocytosis – This process is “cell eating”. (Phage means “to eat”)
2. Pinocytosis – This process is “cell drinking”. (Pino means “ to drink”)
Name___________________________

1. Compare and contrast simple diffusion, facilitated diffusion and osmosis

2. Explain how active transport differs from the three processes listed in question #1.

3. What does it mean when it’s said that molecules are “moving ALONG the concentration gradient?”  In what type of transport does this occur?

4. What does it mean when it’s said that molecules are “moving AGAINST the concentration gradient?”  In what type of transport does this occur?
5. You’re at the grocery and you notice the sprinklers in the produce section kick on and wonder why, since, after all, none of those plants are still living and technically don’t need water to survive.  Explain why grocery stores would do this, specifically relating your answer to osmosis.
6. Complete the chart below by drawing the diagrams shown in class.

	Animal cell in a hypertonic solution
	Animal cell in an isotonic solution
	Animal cell in a hypotonic solution

	
	
	

	Plant cell in a hypertonic solution
	Plant cell in an isotonic solution
	Plant cell in a hypotonic solution

	
	
	


