The Shape of a Protein Is Specified by Its Amino Acid Sequence
· The repeating sequence of atoms along the core of the polypeptide chain is referred to as the polypeptide backbone.
· Atoms behave almost as if they were hard spheres with a definite radius (van der Waals radius). The requirement that no two atoms overlap limits greatly the possible bond angles in a polypeptide chain (Figure 3-4). This constraint and other steric interactions severely restrict the variety of three-dimensional arrangements of atoms (or conformations) that are possible. Nevertheless, a long flexible chain, such as a protein, can still fold in an enormous number of ways.
· The folding of a protein is further constrained by many sets of weak noncovalent bonds
· an important factor governing the folding of any protein is the distribution of its polar and nonpolar amino acids
· hydrophobic side chains tend to cluster in the interior of the protein (opposite for polar, H-bonds)
Proteins Fold into a Conformation of Lowest Energy
· The final folded structure by any polypeptide chain is one in which the free energy is minimized
· A protein can be denatured, by treatment with certain solvents, which disrupt the noncovalent interactions (spontaneously renatures when solvent is removed)
· protein folding in a cell is often assisted by special proteins called molecular chaperones (necessary in the crowded cytoplasm, preventing protein aggregates)
· Large proteins generally consist of several distinct protein domains—structural units that fold independently of each other
The α Helix and the β Sheet Are Common Folding Patterns
· α helix and β sheet result from hydrogen-bonding in the polypeptide backbone, without involving the side chains of the amino acids
· α helix: H-bond every 4th peptide bond
· especially abundant in proteins located in cell membranes, such as transport proteins and receptors
· can wrap around each other to form a particularly stable structure, known as a coiled-coil
The Protein Domain Is a Fundamental Unit of Organization
· 1 Structure: The amino acid sequence
· 2 Structure:  α helices and β sheets 
· 3 Structure: full 3D organization
· 4 Structure: if formed as a complex of more than one polypeptide chain

· [bookmark: _GoBack]protein domain, a substructure produced by any part of a polypeptide chain that can fold independently into a compact, stable structure
· Each different combination is known as a protein fold
