Chapter 6: An Introduction to Metabolism
Catabolic Pathways: These are processes in which energy is released by breaking down complex molecules into simpler ones.
Anabolic Pathways: These consume energy to build complicated molecules from simpler ones. Often, an anabolic pathway will precede a catabolic one. There will be some energy used, but the net energy released is much greater.

Biogenetics: The study of how organisms manage their energy resources.
Energy: The capacity to do work.
Kinetic Energy: Energy of motion.

Potential Energy: Stored energy.

Chemical Energy: Energy stored in molecules due to the arrangement of the atoms.

Thermodynamics: The study of energy transformations in a collection of matter.
Closed System: An environment that is isolated from its surroundings.

Open System: An environment in which energy can enter/exit the system.

First Law of Thermodynamics: Energy can be transferred and transformed, but it cannot be created or destroyed.

Second Law of Thermodynamics: The entropy in the universe is always increasing.
Entropy: A measure of disorder/randomness.

Free Energy: Free energy is the portion of a system’s energy that can perform work when the temperature is uniform throughout the system. The equation for the change in free energy (ΔG) is given by:  ΔG=ΔH-TΔS.
Exergonic Reaction: These chemical reactions have a net release of free energy (ΔG is negative).
Endergonic Reaction: These chemical reactions absorb free energy from their surroundings (ΔG is positive).
Energy Coupling: The use of an exergonic process to drive an endergonic one.
Adenosine Triphosphate (ATP): Like RNA nucleotides, ATP has the nitrogenous base adenine bonded to ribose. Instead of having one phosphate group attached to the ribose, ATP has three phosphate groups attached. When ATP is hydrolyzed, it releases energy. ATP is considered “high-energy” because the phosphate group bonds are unstable.
Phosphorylation: When one of ATP’s phosphate groups is transferred to another molecule, that molecule is said to be phosphorylated.
Catalyst: A chemical agent that changes the rate of the reaction without being consumed. Catalysts lower the activation energy and thus speed up reactions.
Enzyme: A protein that acts as a catalyst for some reactions.

Free Energy of Activation (activation energy/EA): This is the required energy for a reaction to begin.
Substrate: The substrate is the reactant that the enzyme acts upon. The enzyme bonds to the substrate(s) and help convert the reactant into the product.
Active Site: The active site is the restricted region on the enzyme molecule that actually binds to the substrate. Usually, the active site appears as a pocket or a groove on the surface of the protein.
Induced Fit: When the substrate first binds to the enzyme, it does not fit perfectly. The enzyme changes its conformation to make the substrate fit more securely.
Cofactors: These are nonprotein helpers that must be present for the enzyme work as a catalyst.

Coenzyme: These are cofactors that are organic molecules.

Competitive Inhibitors: These are molecules that have similar conformations as the intended substrates, so they enter the active site and block off other substrates from binding with the enzyme. This type of inhibition can be overcome by increasing the concentration of the substrate so that as active sites become available, substrate molecules have a greater chance of binding to the active sites than the inhibitors do.
Noncompetitive Inhibitors: These do not bind at the active site; instead, they bind to another part of the enzyme, causing the enzyme to change conformation and not bind to anything at its active site.
Allosteric Site: The allosteric site is the location where inhibitors and activators can bind to change the conformation of the enzyme from active to inactive.
Feedback Inhibition: This type of inhibition occurs when the metabolic pathway is turned off by its end product, which acts as an inhibitor of some enzyme in the pathway.
Cooperativity: Similar to allosteric activation, a single substrate that binds with the active site of one subunit of the enzyme causes all subunits to assume their active conformation.
