






         NAME _____________________________
CHAINOBEAD POLYERMERASE LAB
As you have learned in class, enzymes catalyze reactions occurring in organisms.  Some enzymes are catabolic in nature; they assist in breaking molecules into smaller components.  Other enzymes are anabolic; they assist in building larger molecules from their smaller components.

In this activity you will investigate factors that affect the rate at which an enzyme works by playing the role of an enzyme.  This enzyme, Chainobead polymerase, assembled pop beads into a chain.  The active site of the enzyme is formed by the fingers and thumbs of your two hands.

Part A:

Materials needed (per lab group of 2-3 students)



200 pop beads


Stopwatch


Plastic tri-pour beaker

Calculator

Procedure:

1. Assign one student to be the timer and a second student to be the enzyme.  (If your group has a third 
member, he/she will record the data and make sure that you have all the materials you need.)
2. Place the 200 beads in the plastic tri-pour beaker.
3. When the timer says “go,” without looking at the container of beads, the enzyme should start  
    assembling a single chain of beads and continue until 15 seconds have passed and the timer says “stop.”
4. Count and record in a table below the number of bonds beads the chain the enzyme was able to join.
5. Disassemble the chain and put the beads back into the plastic tri-pour beaker.
6. Repeat steps 3 through 5 for the additional time periods of 30 seconds, 60 seconds, and 120 seconds.
7. Construct a graph to show the number of beads your enzyme was able to join as a function of time.
	PART A: # of beads joined

	15 seconds
	

	30 seconds
	

	60 seconds
	

	120 seconds
	


[image: image1.png](39 Riedell Kelly - Outiook

C | ® print-grap!

G Google @ S G Google [3 Kely Riecell HOME &

425 AM
3/13/2018





Analysis questions:
1. How many “chainobeads” was your enzyme able to make per minute in the 0 – 15 second interval?
2. How many “chainobeads” was your enzyme able to make per minute in the 60 – 120 second interval?
3. Did your enzyme's rate change over time?  How does this compare to a real enzyme?

Part B:
Repeat Part A procedure using 200 pop beads with 100 non-pop beads added. Run 3 trials for 120 seconds and take an average. 

	# of beads joined in 120 seconds

	Trial 1
	

	Trial 2
	

	Trial 3
	

	AVERAGE
	


How do these results compare against the data for 120 seconds from Part A.
 EXPLAIN YOUR ANSWER.
Part C:
Choose one of the following conditions to test concerning the action of Chainobead polymerase.  
     A. What happens to the reaction rate if the enzyme is placed in ice water for at least 30 seconds?

     B. What happens to the reaction rate if the enzyme wears a pair of heavy gloves?
     C. What happens to the reaction rate if the shape of the enzyme’s active site is changed by his/her 
             thumb being taped to his/her index finger?

	PART C: # of beads joined

	15 seconds
	

	30 seconds
	

	60 seconds
	

	120 seconds
	


           ADD A LINE TO THE GRAPH ON PAGE 1 FOR THIS DATA

How do the reaction rates for part A and C differ? EXPLAIN YOUR ANSWER

Additional analysis questions:
1. Which part of this model represents the Chainobead polymerase enzyme?
2. Which part of this model represents the substrate?

3. What happened to the reaction rate when other non-pop beads were present? 
4. In this model what do the non-pop beads represent?

5. What happened to the reaction rate when the “enzyme” wore a pair of heavy gloves?

6. What does “wearing gloves” or having “taped fingers “ represent in a real enzyme reaction?
7. PREDICT what would happen to the reaction rate if two enzymes are working on the same set of beads at the same time? EXPLAIN YOUR ANSWER
8. What happens when a chemical reaction is taking place at a colder temperature? PREDICT what would happen to the reaction rate if a run was done after placing your hands in ice water for 30 seconds?  
EXPLAIN YOUR ANSWER
9.  PREDICT what would happen to the reaction rate if the enzyme concentration increases? 
EXPLAIN YOUR ANSWER.
10. PREDICT what would happen if the substrate concentration increases? EXPLAIN YOUR ANSWER.
11. Is Chainobead polymerase a catabolic enzyme or an anabolic enzyme?
                                       Modified from: Paula Petterson, Ridgeview Classical Schools, Fort Collins, CO 
