Biology
Enzymes
(ACT-QC: A.5.g       NGSS: PS 1-1, LS 1-2, ESS2-6, LS 1-3)
I. All reactions require energy AND release energy
A. Reminder: Energy is the ability to change matter or do work .
B. Some reactions release more energy than they require to get started.  These reactions are said to be exothermic (they often give off a lot of heat).  Others require more energy than they release.  These reactions are said to be endothermic (they often take a lot of heat to get started).
II. Enzymes are biological catalysts (a catalyst is something that speeds up a chemical reaction).  They are involved in practically every aspect of homeostasis within a human.
A. Enzymes are specialized proteins that carry out a specific function.  Typically they either put molecules together (catabolism) or break them apart (anabolism).
B. They speed up chemical reactions by lowering a reaction’s activation energy
C. Activation energy is the energy it takes to activate (or begin) a reaction.  Think of activation energy like an “investment” in a business – you need to put in money to make money.

D. Enzymes help the cell get a “bigger payoff” of energy by lowering the “investment” of activation energy.
III. How do enzymes work?
A. First of all, enzymes are not alive.  Random collisions within the cell are what lead to an enzyme encountering the right substrate.

B. A substrate is the specific molecule that is capable of bonding with an enzyme.  It fits with an enzyme perfectly, like two puzzle pieces snapping together.

C. The place where the substrate on an enzyme is called the active site.  It is a “site” (or location) on an enzyme that makes the enzyme become “active” (or do its job) when something is attached.

D. Again, only the proper substrate will match with the enzyme.  For this reason, an enzyme is said to be SPECIFIC.

E. After a substrate attaches to the enzyme (a status often referred to as the enzyme-substrate complex), the enzyme changes the substrate into something new.  This new molecule is called the product (because it was “produced”).
F. The product is released and the enzyme is ready to accept another substrate
IV. Environmental factors can interfere with enzyme function.
A. An enzyme’s ability to function properly is entirely dependent on it having the correct folding (almost like a piece of origami).  Environmental conditions, like temperature or pH, can cause the enzyme to come unfolded. 
B. The proper term for an enzyme coming unfolded or losing its characteristic shape is denaturing.

1. pH, be it too low or too high, will cause an enzyme to denature.

a. Low pH (an acid) denatures an enzyme because it releases too many H+ ions in the environment.

b. High pH (a base) denatures an enzyme because it releases too many OH- ions in the environment.

2. Extreme temperature can also negatively impact enzyme function.  This is why your body tries to stay at a set temperature (98.6).  This is the temperature that all the enzymes carrying out virtually every function within your body happen to function best at.

a. If temperature gets too high (when you have a fever), it makes the atoms in the enzyme vibrate too much and the enzyme denatures.

b. If the temperature is too low (hypothermia), the movement of the enzymes is waaaay too slow, bringing their activity to a near stop.
3. Other substances can also interfere with enzyme activity.  Sometimes, some molecules are shaped similar to the substrate, AND they can fit into the active site, but the enzyme can’t do a thing with them.  These are called inhibitors because they inhibit (or prevent) the enzyme from doing its job.  .

Name______________________________

1. Explain what it means for an enzyme to be “specific.”
2. First, trace (“trace” means explain, step by step) the process by which an enzyme converts a substrate to a product.  Second, draw and label a diagram to correspond with your steps 
3. Organize the information regarding enzymes in the table below.

	Environmental Factor
	What happens when it is too high?
	What happens when it is too low?

	pH
	
	

	Temperature
	
	


4. How are enzymes beneficial to human beings?

