Concept Review Questions and Answers—Chapter 5

5.1 How Cells Use Enzymes

1. What is the difference between a catalyst and an enzyme?
A catalyst is anything that speeds the rate of a chemical reaction but is not consumed by that reaction while an enzyme is one kind of catalyst, a protein molecule. Enzymes are catalysts that carry out the chemical reactions of a biochemical pathway.

2. Where in a cell would you look for enzymes?
Everywhere and anywhere.
5.2 How Enzymes Speed Chemical Reaction Rates

3. Would you expect a fat and a sugar molecule to be acted upon by the same enzyme? Why or why not?
No. These are two completely different kinds of organic molecules with very different three-dimensional shapes; therefore, the same enzyme could not physically combine with both.

4. Describe the sequence of events in an enzyme-controlled reaction.
A. enzyme and substrate combine at the active/binding site; 
B. activation energy of substrate is lowered; 
C. bonds are either formed or broken; 
D. enzyme separates from the end products.
5. What is meant by the term binding site? Active site?
Binding site: the place on the surface of an enzyme where the substrate attaches.
Active site: the place on the surface of an enzyme where the substrate is changed.
These could be the same site.
5.3 Enzymes, Coenzymes, and Vitamins

6. How do these three types of molecules relate to one another: enzymes, coenzymes, and vitamins?

Enzymes speed up chemical reactions in the cell. Coenzymes and vitamins help enzymes do this by either binding to the enzyme or interacting with the substrate.

7. Why must a vitamin be part of the diet?

We cannot produce vitamins from our cells.

8. What is the relationship between vitamins and coenzymes?
An organic molecule that functions as a cofactor is called a coenzyme. Vitamins are a group of unrelated organic molecules; that is, they are quite different from one another.
5.4 How the Environment Affects Enzyme Action

9. What is turnover number? Why is it important?
The number of molecules of substrate that a single enzyme molecule can react with in a given time (e.g., reactions per minute)
10. How does changing temperature affect the rate of an enzyme-controlled reaction?
As the temperature of the environment increases slowly, the reaction rate increases until a temperature is reached that causes the enzyme to change shape. This results in a slowing of the reaction. When a certain high temperature is reached the enzyme becomes distorted (denatured) to the point that it will no longer function.
11. What factors in the cell can speed up or slow down enzyme reactions?
1. Increases reaction rate: Slowly increasing temperature

2. Decreases reaction rate: Temperatures too high or too low
12. What effect might a change in pH have on enzyme activity? 
If too severe a change from the optimum pH for operation, the enzyme will denature and the reaction will stop.
5.5 Cellular-Controlling Processes and Enzymes

13. What is enzyme competition and why is it important to all cells?
Enzyme competition occurs between two or more enzymes that can all operate on the same substrate. Such competition can be used to control how much of a particular type of end product is generated.
14. Describe the nature and action of an enzyme inhibitor.
Inhibitors are molecules which can permanently or temporarily fit into the active site of an enzyme, disrupting its ability to function. Inhibitors can be inorganic ions, (i.e., iron), or organic molecules, those similar in shape to the true substrate.
 
5.6 Enzymatic Reactions Used in Processing Energy and Matter

15. What is a biochemical pathway, and what does it have to do with enzymes?

A biochemical pathway is a series of chemical reactions that take place in the cell. These reactions, when taken in sequence, produce the substances that are used in the next step of the series. For example, reaction 1 produces the substances that are used in reaction 2. Reaction 2 produces the substances that are used in reaction 3. 
16. Describe what happens during electron transport and what it has to do with a proton pump.

Electrons are passed along a series of molecules that compose an electron transport chain. Electron transport chains are used in cellular respiration and photosynthesis. A redox reaction occurs when electrons pass from one molecule to another. As this occurs, protons are pumped from one location to another. As the protons build up in their new location, they create a chemical gradient that can be used by the cell to do work.

