Key for Bio exam one:
A few general comments from Jim- many times I asked for descriptions or explanations. For example, if I asked for a description of a hydrogen bond, you should provide enough detail so that I would recognize one if I saw one. The verb in a question is important!

Words I frequently saw misused- covalent vs. non-covalent, complementary sequence. Learn to recognize a carboxylic acid.
1. Best order, from smallest to largest: nucleotide<protein<virus<light microscope resolution<Salmonella=mitochondrion<eukaryotic nucleus<1 mm. Remember, you could see Salmonella cells with the light microscope, but not viruses. Also, think about what components make up others –a virus is made of nucleotides and proteins. A virus is a small parasite that attacks other cells.
2. a. Hydrogen bonds: dipole-dipole interactions between hydrogen attached to an electronegative element (in proteins O or N) and the negative end of a dipole at a non-bonding pair of electrons on O or N

b. Electrostatic interaction: attractive force between unlike charges, or repulsive force between like charges, such as the negative charges on aspartate and glutamate or positive charges on lysine.

c. van der Waals interactions-transient dipoles between any two molecules if brought close enough together. 

For good review on all of these see Solomons pp.70-75 or MBOC pp. 57-58
3. a. leucine for isoleucine-expect minimal change, just isomers that change the position of methyl group

b. pro for asp-likely to be a large change. Replacing a negative charge with a neutral amino acid with a rigid ring structure.

c. lys for leu-major change, replacing a very non-polar hydrophobic group with a positively charged group

d. ser for thr-likely to be minimal. Both groups contain an alcohol, only difference is the presence of a methyl group.

e. phe for gly-could be major, replacing the smallest amino acid with a bulky phenyl ring structure.

5. In going from A to B, you produce a 1:10 dilution. In going from B to C, you produce a 1:100 dilution. The combination of these two steps, means that tube C is 1/1000 times as concentrated as tube A. The average for the three plates counted is 60 colonies per plate. These 60 colonies came from 0.1 ml of solution C, so solution C must have 600 bacteria per ml. Since tube A is 1000 time more concentrated, it must have 6 x 105 bacteria/ml. Get in the habit of reporting values like this in scientific notation.
6. 
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8. a. Many proteins contain other components such as carbohydrates or metal ions.

b. Disulfide bonds are also covalent bonds. 

c. The renaturation of a denature protein is not commonly observed.

d. RNA uses the base uracil, while DNA use thymine

e. The primary structure of protein is asymmetric –by convention, the first group listed represents the amino terminus of the protein sequence. The two sequences given are isomers but they are not identical.

f. Similarly, nucleotide strands also have a polarity. By convention, the 5’ end is also at the left. For two nucleotide sequences to be complementary, they must be in opposite orientations (antiparallel). The complementary strand would be GGGAAATTT
g. Mutations can also result from frameshifts that can change numbers of amino acids, or deletions or insertions of DNA fragments of various sizes.

12. a. nucleotide or nucleic acid (ATP)

b. amino acid  (glutamic acid)

c. carbohydrate (a trisaccharide, raffinose). Note there is ~1 OH unit per hydrogen, no nitrogens.

d. lipid (carotene). This is very nonpolar, with only C and H bonds.

e. lipid (fat). Again, note the ratio of non-polar CH groups to the small amount of polar groups.

f. amino acid (tyrosine) 
