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Honors Biology: Sections 5.12-5.16 Guided Reading (Enzymes)
How are enzymes involved in controlling chemical reactions?
Standard: 3.3.10.A2: Explain the relationship between structure and function at the molecular and cellular levels 

Standard: 3.3.10.B4 Explain cell functions and processes in terms of chemical reactions and energy changes.

1. On your own…Read sections 5.12 to 5.16
2. Define the following terms:
· Cellular respiration: The aerobic (oxygen requiring) harvesting of energy in sugar by cells
· Metabolism: The total of an organism’s chemical reactions
· Metabolic pathway: A series of chemical reactions used to either build up or break down complex molecules
· Energy coupling: The use of energy released by exergonic processes to drive endergonic processes
· ATP (Adenosine triphosphate): the energy currency molecule used to power nearly all forms of cellular work
· Phosphorylation: The transfer of a phosphate group, usually from ATP, to a molecule
· Enzymes: protein molecules that function as biological catalysts
3. In terms of reactants, products,  and free energy, describe endergonic reactions:

A chemical reaction that stores free energy in the product molecule(s). The reactants start with less potential energy, free energy is added, and the product(s) store this energy in their composition.
4. In terms of reactants, products,  and free energy, describe exergonic reactions:

A chemical reaction in which the reactant molecule(s) have more potential energy than the product(s). This stored energy is released as free energy during the reaction.
5. What is activation energy? How do enzymes affect EA?
Aninitial amount of energy required to “push” reactant molecules over an energy barrier so that a reaction may begin. Enzymes LOWER the EA by correctly positioning the reactants relative to one another…in effect, casuign the reaction to proceed more quickly.
6. Describe the catalytic cycle of an enzyme using the terms:   substrate(s), active site, induced fit, enzyme-substrate complex, product(s), 
Every enzyme has a specific substrate upon which it will act. The substrate will fit into the active site on the enzyme. This induced fit of substrate into the active site causes the substrate to begin to change its shape and stresses the bonds of that substrate, thus beginning a chemical reaction. The combination of enzyme an substrate is referred to as an enzyme-substrate complex. This while process causes reactant(s)…the “substrate” to turn into product(s)
7. What are some factors that could affect an enzyme’s activity?

Anything that can cause an enzyme to change shape…excess heat, change in pH, chemical degradation (denaturation), competitive/noncompetitive inhibitors. 
8. Define:
· Competitive inhibitor: A substance that will block an enzyme’s active site and prevent the substrate from entering
· Noncompetitive inhibitor: A molecule that attaches to an enzyme, not in the active site, but at another place and causes the enzyme to change shape. Thus making the active site a different shape than the shape required for the substrate to enter.
· Feedback inhibition: The process by which a metabolic process is blocked by one of its products. The product becomes an inhibitor to enzyme(s) that control the earlier reactions in the process.
9. Is the inhibition of enzymes always a “bad” thing? Describe…

NO! The process of cellular respiration (and other metabolic processes) is/are controlled using feedback inhibition.
