Chapter 1
1.1 Amino Acids
      Macromolecules that act as enzymes, hormones, receptors, antibodies, and support structures
      Types
o   Hydrophobic
  Found on interior of folded globular protein
o   Hydrophilic
  Acidic
      Glutamic Acid and Aspartic acid (glutamate and aspartate are unprotonated forms)
  Basic
      Histidine, arginine, lysine (N+ charge found)
  Uncharged polar residues
      Polar enough to form H-bonds but not enough to act as acid or base
      Hydrophilic
o   Sulfur containing
  Cysteine- polar
      -SH forms covalent bonds with other cysteins in same protein or diff protein
      Important role in stability of protein structure 
  Methionine
o   Proline
  Amino group is bound to side chain
  Important consequences for protein folding
1.2 Proteins
      Two common types of covalent bonds between a.a
o   Peptide bonds
  Residue: individual a.a. when it is part of a polypeptide chain
  Amino terminus is first end made
o   Disulfide bridges
      Protein structure in 3 dimensions
o   Denaturation: disruption of protein shape (2, 3, 4) without breaking peptide bonds
  Urea (break H bond)
  pH
  Temp
  Salt concentration (tonicity)
      Primary structure
· Encoded in genetic blueprint that is preserved and passed on from parent to child in DNA of chromosome
      Secondary structure
o   Stabilized by H-bonds between backbone NH and CO group
o   Proline forces kinks in chain
  Never appear in alpha helix
o   Alpha helix
  Hormone receptors, ion channels
  Polar NH and CO group H-bonded inside of helix away from hydrophobic membrane interior
o   Beta pleated
  H-bonding occurs between residues distant from each other or even on separate polypeptide chains
  Two types
      Parallel B pleated
      Antiparallel B pleated
      Tertiary structure
o   Folding driven by R group interaction and with solvent (water)
  Hydrophobic R group fold into protein and hydrophilic fold outward
Example: Myoglobin
      Quaternary structure
o   Interaction with diff polypeptide subunits
o   Subunit: single polypeptide chain that is part of large complex
o   Noncovalent interaction and covalent interaction may be involved to form a stable structure of this
  Antibodies: disulfide holding subunits together
1.3 Carbohydrates
      Structure and nomenclature of disacc
· Glycosidic linkage: covalent bond between two sugar molec formed in dehydration rxn that requires enzymatic catalysis (condensation, dehydration synthesis)
·  Polymers (Polysacc made from glucose)
  Glycogen
· Liver, muscle
· Enzymes
· Insulin: promote synth of glycogen from glucose
· Phosphorylase: break down glycogen (activated by hormone epinephrine and glucagon)
  Starch
· In plants, primary storage for glucose
  Cellulose
· Cell wall of plants
· Animal enzyme ineffective in hydrolysis
· Some symbiotic bacteria in digestive tracts contain enzyme cellulose
· Chitin: Amino group substituted for one of hydroxyls
1.4 Lipids
Phospholipid, adipose cells (trigylceride fats), cholesterol (steroid hormone)
Hydrophobicity
      Fatty acid structure
o   14-18 carbons with carboxylic acid at end
o   Soap: Sodium salt that is amphipathic
      Triacylglycerols (TG)
o   Glycerol esterify with fatty acids
o   Storage in inert form of triglyceride important bc free fatty acids are reactive chemicals
      Trigylceride (fat)
o   Packing
  Hydrophobicity allows fat to pack more closely than carbs since carbs carry great amt of water molec bonded to OH groups
  Amount of carbon per unit area is greater in fat than in sugar (storing sugar in dry powder will solve problem)
o   Energy content
  Fats are much more reduced and therefore have more energy carbon for carbon than a carb
      Fluidity
o   Unsaturated  increase membrane fluidity
o   Decreased length of fatty acid tails  increase fluidity
o   Cholesterol
  Low temp  High fluidity
  High temp  cholesterol lowers fluidity
  Cholesterol keeps fluidity at optimum level
1.5 Steroids
      Hydrophobic similar to fats
      All have basic tetracyclic ring based on structure of cholesterol
      Important component of lipid bilayer
o   Obtained from diet and synthesized in liver
o   Carried in blood packaged with fats and proteins into lipoproteins
      Steroid hormones are made from cholesterol
o   Two types
  Testosterone
  Estradiol
o   Highly hydrophobic, diffuse right thru lipid bilayer membrane into cytoplasm
o   Receptors located within cells rather than on surface
  Different from peptide hormones (insulin) with have receptor on cell surface
1.6 Nucleic acids
      Phosphorus containing compounds
o   Phosphate is also known as orthophosphate
Two orthophosphate  pyrophosphate
o   Hydrolysis of pyrophosphate (P-O-P) is thermodyn favorable (-7 kcal/mol)
      Nucleotides
o   Nucleotide ATP plays central role in cell metabolism in addition to being an RNA precursor
o   ATP
  Energy stored in phosphoanhydride bond

