AP Biology

Biochemistry (Macromolecules) – Part 1
(Associated Learning Objectives: 2.4, 2.5, 2.10, 4.1, 4.2, 4.3, 4.17)
I. Macromolecules – “Macro” means “large”
A. Polymers “poly” means many; “mer” means unit.
1. These are formed from individual units called monomers “Building Blocks”.
2. Monomers are linked together by covalent bonds. Organisms need these to stay intact so the strongest type of bond is used.
B. Macromolecules are formed by Dehydration or Condensation Reactions. 
1. Hydroxyl and Hydrogen must be aligned properly to produce water.
2. This orientation of molecules and making of a bond requires E.
3. Enzymes help speed up the rate of the reaction.
C. Macromolecules are broken apart into individual monomers by Hydrolysis reaction.  “lysis” means to split.
1. This process releases E in the bond breakage.
2. The process needs water (hydroxyl and hydrogen) to fill the open bonds on the monomers. 

3. Enzymes speed up the rate of the reaction here too.
II. Carbohydrates “Carbo” refers to Carbon; “hydrate” refers to water.
A. These macromolecules are mainly sugars.
1. Monosaccharides (Are the monomers or “building blocks”.)  “sacch” means sugar.
2. Polysaccharides (Are the polymers.)

B. The chemical composition is: Carbon = Oxygen; 2X as much hydrogen is also present.
C.  The names usually end with “ose”. Such as Fructose, Glucose, Sucrose.
D. These are primary E sources for cells.
E. Carbohydrates serve as the raw building materials for the other 3 Organic Molecules.
F. The covalent bond between monomers is called a Glycosidic Linkage. It means “Sugar Bond”.
G. Carbohydrates can also be sources of stored E in cells or organisms.
1. Starch - E storage molecule in plants. 
2. Glycogen – E storage molecule in Animals.
3. Cellulose – Structural component of plant cell walls. 
a. Cellulose is the most abundant organic compound on Earth.
4. Chitin – This is the exoskeleton of some animals and also Fungi cell walls.
III. Lipids

A. These macromolecules are fats, oils, waxes, and steroids.
B. Most lipids are hydrophobic molecules. “Hydro” means “water”; “phobic” means “fear of”.
C. Lipids are mainly composed of Hydrocarbons (All the Hydrogens means lipids have 2x The E of Carbs.)

D. Two Main parts 
1. Fatty Acid (Hydrocarbon)(Number of Carbons will be a multiple of 2 if it is made by living cells)
2. 3 Carbon Glycerol molecule (alcohol) to hold the whole molecule together.
3. Lipids use a covalent bond called an Ester Linkage to hold the fatty acid and glycerol together.
4. An Ester linkage is a Carboxyl of the Fatty Acid paired with a hydroxyl of the glycerol molecule.
E. Major Types of lipids

1. Triglycerols or Triglycerides – your basic fat or oil
a.  There are saturated fats. These fatty acids are saturated with hydrogen atoms. The molecule has no open bonds to put any more Hydrogen on. (These are solid at room temp.) (They usually are associated with animals.)These are the bad types of fat when it comes to our diet. 
b. There are unsaturated fats. These have double or triple bonds that “could be broken” to add more Hydrogen to the fatty acid. (These are liquids at room temp.) (They usually are associated with plants, such as vegetable oil, sunflower oil, or peanut oil.)

c. There are also polyunsaturated fats. These have numerous double or triple bonds in the fatty acid portion. (These are also liquids at room temp.) (They are also usually from plants.)

d. Hydrogenated or Trans fats. These are oils turned solid by adding Hydrogen and by breaking the double or triple bonds so in order to TRANSFORM it into a saturated fat.
2. Phospholipids 
a. These molecules replace a single fatty acid with a single Phosphate ion. (This part of the molecule is Hydrophilic. “philic” means “lover of”) (It loves water because the phosphate carries a negative charge. Remember water is polar, so the negative phosphate will be attracted to the positive hydrogen portion of water.)

b. They still have 2 Fatty Acid tails. (These are the Hydrophobic Portion of the molecule.) (They carry a neutral charge. Therefore are not attracted to water.)
c. Phospholipid Bi-layers (having 2 layers) are common for cell and organelle membranes.
3. Waxes

a. These are made by combining alcohols with unsaturated oils.  Such as girls lipsticks which also have coloring added to make the different shades.
4. Steroids, Hormones, and Cholesterol

a. A steroid has 4 carbon rings with the top ring looking like a house. 
b. What make them different are the attached functional groups. These functional groups help determine the function of the steroid.
c. Cholesterol is also a steroid molecule, but it helps with cell membrane flexibility. All membranes need to have some cholesterol to remain flexible. Cholesterol IN EXCESS is bad for your health though.
F. Lipids are stored in adipose tissue in animals. 

