Name:  ________________________________________________ Date: __________________ Block: ______
Modeling the Cell Membrane

Purpose: How does the cell membrane regulate what moves into and out of the cell?

[image: image1.png]l QLR



Background Info:  The job of the cell membrane is to both separate the cell from what surrounds it and, most importantly, control what is able to enter and exit the cell. The cell membrane is selectively permeable meaning that only some things are able to enter and leave the cell easily. The cell membrane is made up of phospholipids where part is hydrophilic (water-loving) and part is hydrophobic (water-repelling). This causes the phospholipids to be arranged in a very specific way with the hydrophobic tails facing inward and the hydrophilic heads facing outwards. In this activity the Q-tips represent the phospholipids. However, one Q-tip equals two phospholipids (see figure 1).

Fig. 1

Scattered between these phospholipids are various other molecules such as protein channels/pumps, cholesterol, and carbohydrate chains.  These carbohydrate chains are called glycolipids if they are attached to the phospholipids, and glycoproteins, if the chain is connected to a protein.  With the cooperation of the phospholipids and other embedded molecules, the passage of molecules into and out of the cell is controlled.
Materials: 

     50 Cotton Swabs


     1 Rubber Band


     2 Pipe Cleaners of different colors


     1 Drinking Straw


     Scissors

Pre-lab: 
1.  List the four molecules that make up the cell membrane:

2.  Label the four molecules you listed in #1 below.  
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Procedure: 

1. Make a phospholipid bilayer.

a. Bundle the Q-tips together and wrap the rubber band around them.

2. Place a receptor molecule into the cell membrane.

a.  Take one of the pipe cleaners and place it through the bundle of Q-tips.

b.  Bend one end of it into a circular shape, about the size of a nickel. This shape represents how signal molecules bind to specific molecules. Only a circular-shaped molecule can bind with this receptor.

3. Place a carbohydrate chain into the cell membrane.

a. Place the second pipe cleaner in the bundle of Qtips. Don’t bend this pipe cleaner.
4. Add a protein pump/channel into the cell membrane.  

a. Cut your drinking straw in half. Place each half into different locations in the bundle of Q-tips. 
Analysis:  

1. Identify what component of the cell membrane is represented by each part of your model.

	Model Part
	Cell membrane component

	Q-tip
	

	Straw
	

	Circular Pipe Cleaner
	

	Straight Pipe Cleaner
	


2. Roll the bundle of Q-tips between your hands. 
a. Do the individual q-tips move? _____________________________

b. Without pulling the straw out, can you move it between the swabs?  _______________________

	Item Name
	Did it pass through the phospholipids?
	Did it pass through the protein channel/pump?
	Did it bind to/fit the shape of the circular receptor?
	Did it fit as a marker on the carbohydrate chain?

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	


3. Obtain 5 materials from your teacher that may pass through the membrane.  Complete the table below. 
4. By performing step #3, what function of a plasma membrane does this show? 
____________________________________________________________________________________

5. The cell membrane does not transport any of the materials listed in the chart above.  However, what are three actual materials that would move in or out of the cell membrane? __________________________ ____________________________________________________________________________________
Conclusion Questions: 

1. How do the swabs represent the polar and non-polar characteristics of the cell membrane? (Think about their arrangement.  WHY they are arranged that way?) _______________________________________ ____________________________________________________________________________________ ________________________________________________________________________________________________________________________________________________________________________
2. How does a selectively permeable membrane help maintain homeostasis? ________________________ ________________________________________________________________________________________________________________________________________________________________________
3. In this model, the swabs and proteins can be moved around. Explain why this is an accurate representation of actual cell membranes.  __________________________________________________ ________________________________________________________________________________________________________________________________________________________________________
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