Chapter 5: The Structure and Function of Macromolecules
Polymer: A long molecule consisting of many similar of identical building blocks linked by covalent bonds.

Monomer: Each of the building blocks in a polymer.

Condensation Reaction: Also known as a dehydration reaction, these reactions are used to connect monomers by producing water from the OH and H parts of the monomers.

Hydrolysis: Using this method, polymers are disassembled into monomers by adding water to break the covalent bonds between the monomers that form the polymer.
Carbohydrates: These are sugars and their polymers.

Monosaccharide: These have the empirical formula of CH2O. Depending on the location of the carbonyl (C=O bond) group, it may be an aldose (aldehyde sugar) or a ketose (ketone sugar). Monosaccharides are major nutrients for cells.
Disaccharide: These are two monosaccharides joined by a glycosidic linkage, a covalent bond formed between two monosaccharides through a condensation reaction.

Polysaccharide: These are macromolecules, polymers with a few hundred to a few thousand monosaccharides joined by glycosidic linkages. Some polysaccharides serve as storage material while others help build structures to protect the cell/organism.
Starch: This polysaccharide is used for storage in plants. They store starch as granules within their cellular structures. 

Glycogen: Animals store this polysaccharide, which has many branches.

Cellulose: Plants use this polysaccharide to build the tough walls that enclose plant cells. Cellulose is a polymer of glucose, but it uses the beta configuration.
Alpha configuration: In this configuration, the 1 and 4 carbons form a bond that points down.

Beta configuration: In this configuration, the 1 and 4 carbons form a bond that points up.

Chitin: This structural polysaccharide is found in arthropods to build exoskeletons. When combined with calcium carbonate, the leathery chitin hardens.

Fat: Fats are constructed from glycerol and fatty acids. Fat serves as long-term food reserves in adipose cells and insulates the body.
Glycerol: This is an alcohol with three carbons, each bearing a hydroxyl group.

Fatty Acid: These have long carbon skeletons, usually 16 or 18 carbons in length. One end has a carboxyl group (carboxylic acid).

Triacylglycerol: This fat results when three fatty acids each join to glycerol by an ester linkage (bond between hydroxyl group and carboxyl group).

Saturated fatty acid: These are fatty acids without any double bonds.
Unsaturated fatty acid: These have at least one double bond and result in kinks in the fatty acid tail wherever double bonds occur. 

Phospholipids: Phospholipids are similar to fats, but their third group of glycerol is joined to a phosphate group (negative in charge) instead of another fatty acid. Phospholipid tails consist of hydrocarbons, which are hydrophobic while the phosphate groups and their attachments form a hydrophilic head. These form the phospholipid bilayer in cells.
Steroids: These are lipids that have a carbon skeleton with four fused rings.

Cholesterol: This steroid is the most common component of animal cell membranes.

Amino Acids: These are made of an amino group, a carboxyl group, and the asymmetric alpha carbon that fits in between the two groups. 
Peptide Bond: When an enzyme causes the amino group of one amino acid and the carboxyl group of another to join through a dehydration reaction, a covalent bond called the peptide bond is formed. When this process is repeated, a polypeptide (polymer of many amino acids) is formed.
Polypeptide: A polypeptide is the sequence of amino acids, but a protein is one or more polypeptide chains that are twisted/folded/coiled in a unique manner.
Primary Structure: This is the unique sequence of amino acids in a protein. 

Secondary Structure: This is the coiling/folding pattern that contributes to the protein’s overall conformation. The two main types of secondary structure are the alpha helix (delicate coil held together by hydrogen bonding between every fourth amino acid) and the beta pleated sheet (two or more regions of polypeptide chain lie parallel to each other to form sheets).
Tertiary Structure: These are the irregular shapes formed by interactions between the side chains of various amino acids. One of these is hydrophobic interaction (hydrophobic/nonpolar side chains end up in clusters at the core of the protein out of contact with water). Another important one is the strong, covalent bonds called disulfide bridges (two cysteine monomers, amino acids with sulfhydryl (-HS) groups are brought together to form an SS bond).
Quaternary Structure: The overall protein structure that results from the aggregation of these polypeptide subunits. In all cases, function and shape are closely related.
Denaturation:  A change in original conformation due to some aspect of the environment (heat, chemicals, pH, salt concentration, etc.)
Chaperonins: These “chaperone proteins” assist the proper folding of other proteins. They work by keeping the new polypeptide separate from “bad influences.”
X-ray chrystallography: This method depends on diffraction of an x-ray beam by the individual atoms in a crystal of the protein.
Deoxyribonucleic Acid (DNA) and Ribonucleic Acid (RNA): These are molecules that enable living organisms to ransfer their genetic material.
Nucleotides: These are the monomers that form polymers called nucleic acids. Each nucleotide has a nitrogenous base, a pentose (five-carbon sugar), and a phosphate group.
Pyrimidine: These have a six-membered ring of carbon and nitrogen atoms. Cytosine, Thymine, and Uracil are pyrimidines.

Purine: These are larger than pyrimidines since they have a six-membered ring fused to a five-membered ring. Adenine and Guanine are purines.

Ribose: This is the pentose in the nucleotides of RNA.

Deoxyribose: This is the pentose in the nucleotides of DNA. Deoxyribose lacks an oxygen atom on its number two carbon.
Polynucleotide: This is a nucleic acid polymer. Nucleotides are joined by covalent bonds called phosphodiester linkages between the phosphate of one nucleotide and the sugar of the next.
Double Helix: James Watson and Francis Crick (Cambridge) found that DNA has two polynucleotides that spiral around each other.
