Biology (Unit Two – Cells)
Plasma Membrane
(NGSS: LS 1-2 LS 1-1, ACTQC: BC 3)
I. Selectively Permeable

A. The cell “selects” what materials enter or exit the cell through the membrane.
II. Membrane Structure 
A. Phospholipids make up the majority of the cell membrane and also organelle membranes.
1. They have a polar head (said to be hydrophilic, meaning it “likes water”) and a nonpolar tail (said to be hydrophobic, meaning it doesn’t like water.)

2. These molecules create the bi-layer of the membrane and the structure is held intact by the presence of water outside and inside the cell. 
3. The only shape they can form to ensure that their heads are touching water and their tails are not is a hollow sphere.  This is caused by the phospholipids turning tail to tail, and gathering side by side (you can almost think of two heroes standing back to back to face enemies on all around them.
B. Proteins

1. These are the main molecules that regulate (or “select”)what enters and leaves the cell (think of them as the doors or windows in a room)
2. The proteins of the cell membrane can have several functions. 
a. Molecule transport (Helps move food, water, or something across the membrane.)
b. Act as enzymes (To convert molecules as they enter)
c. Cell to cell communication and recognition (So that cells can work together in tissues.)

d. Signal Receptors (To catch hormones or other molecules circulating in the blood.)

e. Attachment points for the cytoskeleton and extracellular matrix (the framework that holds cells together on the inside and outside, respectively)
C. Cholesterol

1. This molecule helps keeps the cell membrane flexible by preventing the phospholipids from sticking too close together.
2. It also helps to keep the cell membrane of plant cells from freezing solid in very cold temperatures.
D. Carbohydrate chains

1. These are attached to the proteins (and sometimes, to lipids).

2. They help cells identify one another (like employee nametags at a restaurant)
E. The membrane is described as a Fluid-Mosaic model because it looks like a moving (Fluid) puzzle (mosaic).
All the pieces can move laterally, like students moving from seat to seat. The proteins moving in this sea of phospholipids would be like the teacher moving around the student desks. Imagine that the ceiling and floor are water molecules. They keep you from moving up and down to some extent by their presence.
1. What is a model?
a. These are used to represent what is difficult to actually see. (Like a model of the solar system. or the model of DNA or a cell membrane.)
III. The Importance of Surface Area to Cell Volume relationship

A. Surface area is just that – the surface.  Volume refers to the “contents.”  Use an inflated balloon crude example: the surface area would be used in reference to the balloon itself, and volume for the air/gas inside.

B. Cells can only be so small. (There has to be ENOUGH room (volume) to hold things and to perform work inside a cell using the cell membrane.)

C. Cells can only be so large. ( Larger means more traffic going in both directions across the cell membrane)

D. A cell must be large enough to contain DNA and Ribosomes for making proteins, and some cytoplasm to act as working “space”. They can only be so big because we have to be able to move enough “Food” into and “waste” out of a cell efficiently (or quickly). If it is too large, the cell becomes inefficient (slow) at moving these things it could die.
E. How do you increase surface area WITHOUT increasing cell volume significantly?

ANSWER: Folding of the membrane. Here’s an example
1. Your lungs and other respiratory surfaces. 
a. Your lungs have extensive folding (called alveoli, in case you’re curious). This excessive surface area allows for the fast transport of the massive amounts of oxygen into the body that you need to live (as well as let the CO2 out as a waste product.) 
b. Your lungs have the surface area equal to a tennis court, all jammed into your chest.

Name_________________________

1. The blue whale is one of the largest organisms on Earth, but its cells are no larger than yours.  Instead, it’s just made up of more cells (not bigger ones).  Explain why cells are small.
2. The membrane of all the cells in your body is described as “selectively permeable.”  What does that mean?  Furthermore, what part of the membrane is doing the “selecting?”
3. The diagram below represents a section of the cell’s membrane.  Identify the following on the diagram (using the appropriate letters A-E): cholesterol, proteins, carbohydrate chain, polar head of phospholipids, nonpolar tail of phospholipids.     Note: for the cholesterol, proteins and carbohydrate chains only, add a brief description of what they do.
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