Fall 2006


Lab 2b  Active Transport Computer Simulation
Purpose:  This exercise is designed to explore how substances are transported across membranes against a concentration gradient and how the effects of amino acid concentration and ATP on amino acid transport. 

Performance Objectives:   At the end of this exercise the student should be able to:


1.
Determine how amino acid concentration and ATP affect amino acid transport


2.
Define active transport


3.
Describe what would happen if the Na/K pump was inhibited.


4.
Describe the differences noted between active and passive transport


5.
Describe the number of sodium and potassium ions that pumped during active 


transport


Introduction:
This interactive exercise will allow you to explore how substances are transported across membranes against a concentration gradient. The exercise uses a diagram of a coupled channel within a membrane through which amino acids are pumped into the cell. By altering ATP concentrations, you will be able to speed or slow the operation of the ATP-driven sodium/potassium pump and explore the consequences for amino acid transport. Similarly, you can alter the cellular or extracellular levels of amino acids and investigate the effect on cellular expenditure of ATP. Because the amino acid transport channel is coupled to the ATP-driven sodium/potassium pump, you should observe that both ATP and amino acid levels have important influences. 

Procedure:  

1.
Click on Active Transport Lab exercise located on the computer desktop.  


2.
 Click Skip Intro 


3.
 Note that green spheres represent amino acids, blue spheres represent 



Na+ ions, and the yellow spheres represent K ions and the yellow splashes ATP.
Part A:  No ATP expenditure 

1. Set ATP Expenditure to 0.  

2. Click and drag the sliding indicator in the initial amino acids levels box in the lower left corner to the right to 1000 (1000/1 ratio of amino acids levels outside the cell relative to those inside. 

3. Click Start and let run for 60 sec. 

4. Repeat with initial amino acids levels set to 0.001. 

5. Record your data/observations in Data Table A.  

6. Do any amino acids enter the cell in the time interval?  Why or why not?

______________________________________________________________________
______________________________________________________________________
Part B: Low ATP Expenditure 

1. Set ATP expenditure to low. 

2. Set initial amino acid levels to 0.001. 

3. Click Start 

4. Record amino acid transport rate and amino acid concentrations at 60 sec.  

5. Repeat for initial amino acid levels indicated in Data Table B. 

Part C:  Medium ATP Expenditure 

1. Set ATP expenditure to medium. 

2. Set initial amino acid levels to 0.001. 

3. Click Start 

4. Record amino acid transport rate and amino acid concentrations at 60 sec.  

5. Repeat for initial amino acid levels indicated in Data Table C. 

Part D:  High ATP Expenditure 

6. Set ATP expenditure to high. 

7. Set initial amino acid levels to 0.001. 

8. Click Start 

9. Record amino acid transport rate and amino acid concentrations at 60 sec.  

10. Repeat for initial amino acid levels indicated in Data Table C. 

• Construct a multiline graph of initial amino acid levels (x-axis) vs. amino acids concentrations at 60 sec (y-axis) using Microsoft Excel. 

Results:  
	Data Chart A: No ATP Expenditure 

	Initial AA Levels 

 
	Amino Acid Movement 

	1000 
	 

	0.001 
	 

	Explanation 
	 


	Data Table B: Low ATP Expenditure 
	 
	Data Table C: Medium ATP Expenditure 

	Initial AA Levels 
	AA Transport Rate 
	Amino Acid Concentration 

at 60 sec 

 
	 
	Initial AA Levels 
	AA Transport Rate 
	Amino Acid Concentration

at 60 sec 

 

	0.001 
	 
	 
	 
	0.001 
	 
	 

	0.01 
	 
	 
	 
	0.01 
	 
	 

	0.1 
	 
	 
	 
	0.1 
	 
	 

	1.0 
	 
	 
	 
	1.0 
	 
	 

	10 
	 
	 
	 
	10 
	 
	 

	100 
	 
	 
	 
	100 
	 
	 

	1000 
	 
	 
	 
	1000 
	 
	 


	Data Table D: High ATP Expenditure 
	 
	Construct a multiline graph of initial amino acid levels (x-axis) vs. amino acids concentrations at 60 sec (y-axis) using Microsoft Excel. 

 

	Initial AA Levels 
	AA Transport Rate 
	
	Amino Acid Concentration 

at 60 sec 

 
	 

	0.001 
	 
	
	 
	 

	0.01 
	 
	
	 
	 

	0.1 
	 
	
	 
	 

	1.0 
	 
	
	 
	 

	10 
	 
	
	 
	 

	100 
	 
	
	 
	 

	1000 
	 
	
	 
	 


 Discussion: 
Describe your results.    In your discussion describe what the effects of amino acid concentrations outside the cell had and ATP expenditure on amino acid transport.  
PAGE  
3

