
Name ______________________________________

Enzyme Thermodynamics
Before you begin, save this Lab Report Template on your computer as LastNameBioTech
Read all the instructions below BEFORE you start!
Purpose 

· To simulate the effects of pH, temperature, and enzyme concentration on the activity of different enzymes.
· To determine the optimal (best) conditions for each of the enzymes.

Materials: http://www.mhhe.com/biosci/genbio/biolink/j_explorations/ch06expl.htm
Procedure: 

1. Go to http://www.mhhe.com/biosci/genbio/biolink/j_explorations/ch06expl.htm
2. Click Skip Intro

3. Click on the New Enzyme button until B-galactosidase appears at the top of the screen.
4. Enzyme Concentration

a. Set the relative enzyme concentration to 0.2.

b. Click the Plot Point button. 
(The point that appears on the graph indicates the rate of reaction for this enzyme concentration, expressed as a percentage of Vmax, the highest possible reaction rate)
c. Record the reaction rate in Data Chart A
d. Now set the relative enzyme to 0.0 and click the Plot Point button. Record 
e. Repeat for the relative enzyme concentrations indicated in Data Chart A.

f. When you have finished, click on the New Enzyme button and repeat the above procedure with carbonic anhydrase, and then for the enzymes indicated in Data Chart A. 

g. Graph Enzyme Concentration (x-axis) vs Reaction Rate (y-axis) using the Create-a-Graph
5. Temperature

a. Set the temperature to 0oC.

b. Click the Plot Point button. 

c. Record the reaction rate in Data Chart B

d. Now set the temperature to 10oC and click the Plot Point button. Record.

e. Repeat for the temperatures indicated in Data Chart B.

f. When you have finished, click on the New Enzyme button and repeat the above procedure with carbonic anhydrase, and then for the enzymes indicated in Data Chart B. 

g. Graph Temperature (x-axis) vs Reaction Rate (y-axis) using the Grapher. Again, set the Grapher for multi-line graph. 

6. pH

a. Set the pH to 3.

b. Click the Plot Point button. 

c. Record the reaction rate in Data Chart C

d. Now set the pH to 4 and click the Plot Point button. Record.

e. Repeat for the pH values indicated in Data Chart C.

f. When you have finished, click on the New Enzyme button and repeat the above procedure with carbonic anhydrase, and then for the enzymes indicated in Data Chart C. 

g. Graph pH (x-axis) vs Reaction Rate (y-axis) using the Grapher. Again, set the Grapher for multi-line graph. 

Results: 

	Data Chart A: Effect of Relative Enzyme Concentration on Reaction Rate

	Relative Enzyme Concentration
	B-galactosidase

% of Vmax
	Carbonic Anhydrase

% of Vmax
	Chymotrypsin
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Paste your graph here

	Data Chart B: Effects of Temperature on Reaction Rate

	Temperature

oC
	B-galactosidase

% of Vmax
	Carbonic Anhydrase

% of Vmax
	Chymotrypsin

% of Vmax
	Lysozyme

% of Vmax
	Penicillinase
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Paste your graph here

	Data Chart C: Effect of pH on Reaction Rate

	pH
	B-galactosidase

% of Vmax
	Carbonic Anhydrase

% of Vmax
	Chymotrypsin

% of Vmax
	Lysozyme

% of Vmax
	Penicillinase

% of Vmax
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Paste your graph here

Discussion:

(Summarize what you did, describe your results, indicate whether or not you met your purpose or supported your hypothesis, indicate sources of error, and suggest improvements in the experimental design.
Also, indicate how the specific function of each enzyme is related to its optimal conditions by answering these questions:
1. Which enzyme functions best in an acidic environment? (Remember, an acidic environment has a low pH value).

2. Which enzyme (s) functions best over the broadest pH range?

3. In general, how does the amount of enzyme present affect the reaction rate for the enzymes?

Conclusion:  (Use the following statements and fill in the blanks for each enzyme)
The optimal conditions for B-galactosidase are a pH of ______, temperature of _____, and an enzyme concentration of _______.
The optimal conditions for chymotrypsin are a pH of ______, temperature of _____, and an enzyme concentration of _______.

The optimal conditions for carbonic anhydrase are a pH of ______, temperature of _____, and an enzyme concentration of _______.

The optimal conditions for lysozyme are a pH of ______, temperature of _____, and an enzyme concentration of _______.

The optimal conditions for penicillinase are a pH of ______, temperature of _____, and an enzyme concentration of _______.

Reflection:


Personal commentary about what you learned from the lab simulation






______________________________________________________________________________________
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