Enzyme Lab: The Rate of Paperase

Introduction: 

In this lab, your hands are the enzyme, paperase. This enzyme split the sugar, paperose, into subunit A and subunit B. You will split this molecule by ripping the paper model down the middle.

Part 1 Procedure:

1. Your group needs to obtain 50 molecules of white paperose  

2. Place all 50 molecules in the container.

3. One group member (ideally blindfolded – or at least with eyes closed) will act as the enzyme (paperase), one member will be the timer, and another will record the number of molecules ripped during each time interval.

4. The person who acts as the enzyme must follow these rules:

a) when told to begin, grab one paperose molecule from the container and rip it down the middle.

b) Place the pieces back into the container and grab another whole paperose molecule.

c) If you grab a molecule that is already ripped, your team-mates will say  “NO” and you need to put it back.

d) Try to work at a consistent pace throughout.

5. The timer will tell the enzyme when to begin and will tell the recorder when they have reached each time interval (10 seconds, 30 seconds, 60 seconds, 120 seconds, 180 seconds, and 360 seconds). 

6. At the start of each time period you need to make sure you start with 50 molecules. If the enzyme runs out of paperose molecules, none should be added to the container.

7. The recorder will record the total number of paperose molecules ripped during each time interval. Results:

Table 1: Time trial results

	Time in seconds
	10
	30
	60
	120
	180
	360

	Substrate Left 
	
	
	
	
	
	

	Product produced
	
	
	
	
	
	

	Rate of reaction for each time period
	
	
	
	
	
	


How to determine rate of reaction? Calculate rate the same as we calculate slope (change in y/ change in x). 

Part II: Competitive Inhibition

Repeat the investigation, but begin each run with 25 molecules of white paperose and 25 molecules of colored paperose. Mix your samples of paperose well in your container. Your paperase enzyme in this trial will be allowed to react for 30, 60 and 120 seconds. However the paperase enzyme only works on white paper not colored ones. So if you pick up a colored piece of paper you have to drop it back into the container and pick up another one. Record your rate in Data Table 2.

	Time in seconds
	30
	60
	120

	Substrate Left 
	
	
	

	Product produced
	
	
	

	Rate of reaction for each time period
	
	
	


Part III: Effect of temperature on reaction rate

Repeat the investigation as originally described for the time periods shown in the data table below, but before the start of each data run the enzyme needs to immerse their hands in ice water for 60 seconds  - have fun (
	Time in seconds
	30
	60
	120

	Substrate Left 
	
	
	

	Product produced
	
	
	

	Rate of reaction for each time period
	
	
	


Graph: Plot a graph – on graph paper – of # of paperose molecules torn (PRODUCT) on the Y Axis against Time (X axis) – put the data for all three experiments on the same graph according to the key below.


Plot Experiment 1 – a blue line 


Plot Experiment 2 – a red line


Plot Experiment 3 – a green line

Conclusion: Answer the following questions in full sentences 

1. Give 5 reasons why your data may not be accurate.

2. Explain the concept of an Assay.

3. Show, using your graph the rate of the reaction at 45 seconds for all plots 

3. Explain why you would EXPECT the rate to be highest for experiment 1 and not experiment 2, 3.

4. Explain why the plots are NOT straight lines

5. What was the colored paper supposed to represent?

6. Why did we have the enzyme place their hands in ice water? Was this a good representation or simulation?

7. We were using humans to model enzymes  - give three reasons why humans make good enzymes and 3 reasons why they did not in this experiment. 

9. A person falls into a hot tub and is trapped while another person is caught under the ice.  Both of them are underwater and neither of them can breathe.  Which one is able to survive for a longer time? Explain WHY?

