Cell Transport: How Does Stuff Get In & Out of Our Cells? 
Alternate Title: Yes, You Need to Know All of This

Written with love by: Ms. D’Augereaux <3
1. There are two ways of moving material across the cell membrane:
A. Passive transport : no ATP energy is used to move substances 

a. Simple Diffusion
b. Facilitated Diffusion
c. Osmosis

B. Active transport : ATP energy is required to move substances
a. The Protein “Pump”

b. Endocytosis & Exocytosis
2. Passive Transport: NO ATP ENERGY NEEDED

a. Simple Diffusion: Occurs naturally across cell membranes. Particles move from high concentration to low concentration. The phenomenon where different areas in and out of the cell have different concentrations of molecules is called a concentration gradient. When molecules move from high ( low concentration, they are said to be moving with the gradient.
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Figure 2.1 – Simple diffusion through a cell membrane 
b. Facilitated Diffusion: In facilitated diffusion, particles still diffuse with the concentration gradient (high ( low), but instead of going directly through the phospholipid membrane, they go through a helper protein. If the protein doesn’t change shape when the molecule passes through, it’s called a pore. If a protein does change shape, it’s called a carrier protein. (To facilitate something means to make something easier.) No ATP energy is required for this process, either.
[image: image2.png]



Figure 2.2 – Facilitated diffusion of molecules through pore and carrier proteins. Notice the molecules are going with the concentration gradient (high ( low)

c. Osmosis: The diffusion of water. Refer to your osmosis foldable from last class. In this process, water is still moving from a high concentration of water to a low concentration of water. The ‘dirtier’ the water is (meaning the more solute that has been dissolved in it), the less concentrated it is. If that still seems confusing, just remember this phrase: water follows salt and sugar. In most instances in this class, the solute in question will be either salt or sugar, and wherever there is more of it, that’s where the water will go. Remember: there are three types of solutions a cell can be in:
i. Hypotonic Solutions: The solution outside the cell contains less solute (salt or sugar) than the inside of the cell. Water will enter the cell.
ii. Isotonic Solutions: There are equal concentrations of solute inside and outside the cell. Here, the cell is in dynamic equilibrium.
iii. Hypertonic Solutions: There is more solute (salt or sugar) outside the cell than inside. Water follows the salt or sugar and leaves the cell.
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Figure 2.3 – Osmosis in plant and animal cells.
3.  Active Transport: ATP ENERGY REQUIRED! 
a. The Protein “Pump”: This process is similar to facilitated diffusion in that a membrane protein is needed; HOWEVER, MOLECULES MOVE AGAINST THE GRADIENT. (And I know what you’re thinking; if I was in class, the conversation would end up being loosely similar to something like….You: “Dang, Ms. D’Augereaux, why are you using all caps and boldface?” Me: “Because this is the part that people end up forgetting on the test. So make a special note of it!” You: “Oh, I see. Wow, you are an amazing teacher and are chocked full of foresight. You remind me of that Miss Frizzle lady from The Magic School Bus!” Me: “I  know, right? Thanks, kiddo! Now we need to hurry up and get this bus out of Ralphie’s intestines before his lunch comes crashing in on us!” I digress.) 
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Figure 3.1 – A side-by-side comparison of the types of transport we have discussed so far. The Protein Pump is at the bottom (notice the input of ATP energy).
b. Endocytosis and Exocytosis: These two types of transport involve larger quantities of substances to be moved into or out of the cell. The cell membrane will wrap around these substances to form a bubble-like structure called a vesicle. BOTH REQUIRE ATP ENERGY!
i. Endocytosis (endo-into, cyto-cell): The cell membrane wraps around a substance and brings it into the cell. There are two types:
1. Pinocytosis: “cell drinking;” liquids are drawn into the cell
2. Phagocytosis: “cell eating;” solids are drawn into the cell
ii. Exocytosis (exo-out of, cyto-cell) A vesicle (bubble) is merged with the cell membrane and the substance is released from the cell. It’s like “cell pooping.” Yup, I said it.
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Figure 3.2 – Endocytosis and exocytosis. After you bring in substances through endocytosis and add enzymes to that vesicle (bubble) you just formed, you know what you get? A LYSOSOME! Boom. (Don’t forget lysis means “to break.”)
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Figure 3.3 – Endocytosis. You should use this for your comic strip.
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Figure 3.4 – Exocytosis. Also, you should use this for your comic strip.
