Toothpickase Activity

INTRODUCTION
Biologists are very interested in enzymes – organic catalysts that control many of the reactions that occur in living organisms. Enzymes are used in all metabolic reactions to control the rate of reactions and decrease the amount of activation energy necessary for the reaction to take place. Enzymes are specific for each reaction and are reusable. Enzymes have an area called the active site to which a specific substrate will bond temporarily while the reaction is taking place. In this activity, you will simulate the reaction of an enzyme with its substrate.

Materials:
Team of 3 (timer, recorder, enzyme (toothpick breaker)
Box of toothpicks per team
clock/watch with a second hand
Pencil
Procedure:
In this activity, the toothpicks represent a substrate and your thumbs and index fingers represent the enzyme, toothpick-ase. When you break a toothpick, the place where the toothpick fits between your fingers represents the active site of the enzyme.
1. Count out 6 piles of 40 toothpicks each on your desk.

2. Use pile #1 and break as many toothpicks as you can in 10 seconds and record this on the data table. Broken toothpicks should be thrown into the pile of unbroken toothpicks because products & reactants mix in metabolic reactions. DO NOT BREAK TOOTHPICKS ALREADY BROKEN!

3. Choose pile #2 and repeat for 20 seconds of breaking and count and record the number of toothpicks broken.

4. Repeat with the remaining piles. Continue breaking toothpicks for these time intervals ( 30, 60, 120, 180, and 360 seconds). REMEMBER TO ALWAYS THROW BROKEN TOOTHPICKS BACK IN THE PILE, BUT DON’T RE-BREAK THEM!)
6. Graph the number of toothpicks broken as a function of time (10, 20, 30, 60, 120, 180 & 360 seconds. Be sure to title your graph and to label the x and y-axis.

Data Table:

	Time (seconds
	Number of toothpicks broken

	10
	 

	20
	 

	30
	 

	60
	 

	120
	 

	180
	 

	360
	 


Analysis & conclusions:

1.What happens to the reaction rate as the supply of toothpicks runs out?
2. What would happen to the reaction rate if the toothpicks were spread out so that the "breaker" has to reach for them?
3. What would happen to the reaction rate if more toothpicks (substrate) were added?

4. What would happen to the reaction rate if there were two "breakers" (more enzymes) 

5. What would happen if the breaker wears bulky gloves (active site affected) when picking up toothpicks? 
6. What would happen if you added unbreakable rubber toothpicks to the pile (competitive inhibitor)?

An enzyme is generally named by adding ____ to the end of the name of the _____. 
(Hint: DNA polymerase polymerizes DNA)

A) "-ose". cell in which it is found     

B) "-ase". cell in which it is found 

C) "-ose". substrate    

D) "-ase". substrate   

E) "-ase".  Product
Another way to measure an enzyme catalyze reaction would be to measure
(Circle TWO)


A) appearance of product

B) disappearance of enzyme

C) disappearance of substrate

D) appearance of substrate

E) appearance of a cofactor           

Which is most similar to the process of competitive inhibition?   

(A.) When you are about to park your car in your spot, a bulldozer comes along and smashes your 

car away from the spot.   

(B.)  When you arrive at school in the morning, you are unable to park your car in your assigned

parking spot because someone has placed a giant cement block in front of your spot.  

(C.) When you arrive at school in the morning, you are unable to park your car in your assigned 

parking spot because the car of the person next to you has taken up just enough space 

that you can not fit your own car in.   

(D) When you arrive at school in the morning, you are unable to park your car in your parking 


spot, because someone with a car exactly like yours has already taken your spot, leaving 

you nowhere to park your car.

Adapted from an activity created by Peggy O'Neill Skinner






