Biochem Key Terms
Section 1
· Buffer
· Solution that contains a weak acid or base
· Resists large pH changes when stronger acids or bases are added
· Common alkaline buffer is ethanoic acid + sodium ethanoate 
· Follows Le Chatelier’s Principle
· Henderson-Hasselbalch equation
· 
· Used to determine the pH of a weak acid or base solution at equilibrium
· pH = pKa when the concentration of weak acid and conjugate base are equal
· Gibbs Free Energy
· 
· ∆G<0= products favored, ∆G>0= reactants favored, ∆G=0= at equilibrium
· Measures the process-initiating work obtainable from a thermodynamic system
· Entropy
· Abbreviated as ‘S’
· Positive for every spontaneous process
· A measure of disorder
· Enthalpy
· Abbreviated as ‘H’
· Can be determined by measuring the heat released or absorbed by a calorimeter
· ∆H<0 = gives off heat, ∆H>0=absorbs heat
· ∆Hreaction = ∆Hproducts - ∆Hreactants
· First, Second and Third Law of thermodynamics
· First – Conservation of Energy
· Second – Systems tend to move from ordered to disordered states
· Third – As the temperature reaches 0K, the entropy of a crystalline solution approaches zero
· Weak Acid
· Partially dissociates
· Small Ka 
· Common component of a buffer solution
· Eg. Acetic acid
· pKa
· pKa = -log Ka
· Lower pKa = more concentrated acid, lower pH
· Conjugate base
· The anion that results when an acid loses a proton
· Eg. Acid = HF Conjugate base = F-
· Defined by the Bronsted-Lowry theory
· Hydrophobic
· Non-polar
· Insoluble in water
· Aliphatic amino acids are hydrophobic
· Hydrogen bonding
· H bonded to and N, F or O
· Weaker type of bond
· 0.18nm
Section 2
· Primary Structure
· Amino acid sequence
· Shortest is Chignolin
· Longest is Titin
· Secondary Structure
· Eg. alpha helix, beta sheets, beta strands, turns, loops
· Avg 12 residues long for alpha helices
· Alpha helices can be right or left handed twists
· Tertiary Structure
· Folding happens in less than 1 second
· Can fold many different ways, still ends up at the same structure
· Minimization of free energy
· Super secondary structures like coiled coil and B meander
· Quaternary Structure
· Arrangement of subunits in a protein
· Oligomer
· More stable than individual monomers
· Myoglobin
· 8 alpha helices connected by loops and turns
· Interior highly hydrophobic
· Oxygen storage
· Hemoglobin
· 2 identical alpha chains and 2 identical beta chains
· Oxygen transportation
· Allosteric protein
· Zwitterion
· Equal number of positive and negative charges
· [bookmark: _GoBack]Neutral molecule
· Amino acids are the best example
· Peptide bond
· Covalent bond
· Between carboxyl group of one atom and amino group of another
· Condensation reaction
· Noncovalent interactions
· Van de Waals forces
· Hydrogen bonding
· Ionic bonding
· Hydrophobic effect
· They are reversible
· Weak on their own, strong when combined
· Disulfide bond
· Covalent
· Can be formed by cysteine residues
· Affect the hardness of alpha keratin 
· Polarity
· Polar – hydrophilic
· Non-polar – hydrophobic
· Depends on geometry
· Heme
· Oxygen binding site in myoglobin and hemoglobin
· Prosthetic group
· Amphipathic
· Both hydrophobic and hydrophilic
· Eg. phospholipids 
· Fibrous protein
· Structural proteins
· Provide support
· Eg. alpha keratin, collagen
· Globular protein
· Eg. Hemoglobin and myoglobin
· Compact structure
· Stabilized via hydrophobic interactions
Section 3
· Edman degradation
· Method of sequencing amino acids
· Amino terminal residue is cleaved without disrupting bonds between other residues
· 
· SDS-PAGE
· Electrophoresis
· Makes all charges on a protein negative
· Larger proteins move slower than small ones
· Gel Filtration chromatography
· Size based separation
· Column is made of porous beads
· Separation technique
· Ion exchange chromatography
· Protons are eluted by gradually increasing the salt concentration
· Elution time varies
· Separation technique
· Competitive inhibitor
· Can be classic or non-classic
· Only substrate OR inhibitor can bind, not both
· Classic = same site, non-classic = different site
· Vmax stays the same, Km changes either way
· Uncompetitive inhibitor
· Inhibitor binds to ES complex
· Prevents reaction from proceeding
· Vmax decreases, Km decreases
· Noncompetitive inhibitor
· Inhibitor and substrate bind at different sites
· Can bind in either order
· Vmax decrease, Km stays the same
· Reversible Inhibition
· Bound by weak forces
· Can be competitive, noncompetitive or uncompetitive
· Important in enzyme regulation
· Irreversible Inhibition
· Covalent bonds
· Inactive until degredation
· Eg. Alkylation or acylation
· Lineweaver-Burk plot
· Represents enzyme kinetics
· Variables include Km and Vmax
· Associated with the M-M equation
· Allosteric enzyme
· Competitive enzyme
· Multi subunits
· Not typical M-M kinetics
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