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Metabolic Pathways and Enzymes

1.
A metabolic pathway begins with a  particular reactant, terminates with an end product, and has many minute steps in between.  A reactant is a substance that participates in a reaction.  A product is a substance that is formed by the reaction.  The reactants in an enzymatic reaction are called the substrates for that enzyme.

2.
An enzyme is a protein molecule that functions as an organic catalyst to speed up a chemical reaction.

3.
The energy that must be added to cause molecules to react with one another is called the energy of activation.  Enzymes lower the amount of energy for activation to occur.

4.
When an enzyme forms a complex with its substrate, the small part of the enzyme that 

complexes with the substrate is called the active site.  In the induced fit model, the active site undergoes a slight change in shape in order to accommodate the substrate.  Only a small amount of enzyme is actually needed in a cell because enzymes are not used up.

5.
Enzymes are very specific in their action and are named for their substrates.

6.
As the temperature rises, why is there an increase in enzyme activity?


more effective collisions between enzyme and substrate as the temperature rises

7.
When an enzyme's shape changes due to high temperature or extreme pH, the enzyme is said to be denatures.  Enzymes that phosphorylate certain enzymes are called kinases, whereas phosphatases remove phosphate groups.

8.
In competitive inhibition, another molecule is so close in shape to the enzyme's substrate that it can compete with the true substrate for the enzyme's active site.  In non-competitive inhibition, a molecule binds to an enzyme, but not at the active site.  This other site is called the allosteric site and can cause a shift in the three-dimensional structure.

9.
In feedback inhibition, a product produced in high amounts by an enzymatic reaction can inhibit the enzyme's activity.  The end product of an enzymatic pathway binds at an allosteric site on the first enzyme of the pathway.

10.
Coenzymes are organic molecules that bind to enzymes and serve as carriers for chemical groups or electrons.  Vitamins are small organic molecules that are required in trace amounts in our diet for synthesis of coenzymes.

11.
Consider this metabolic pathway:
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If E1-E3 represents different enzymes, letters A, B, and C are considered reactants or substrates in the reactions, whereas letters B, C, and D would be considered products.  As a result of the action of E2, B is now called a substrate for E2, and C is the product.

