BIOLOGY PRACTICE QUESTIONS 11-03-06
1. Compare and contrast a restriction enzyme and DNA Polymerase III.

2.  As part of a DNA isolation assay you are removing proteins and lipids from your sample by adding an organic solvent. Under high salt conditions the aqueous and organic phases can reverse, with one being on the top and the other on the bottom. Unfortunately you cannot tell the difference in your experiment, so you decide to add more organic solvent to determine which phase contains your DNA. Identify whether phase 1 or 2 contains the DNA. 
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3. You are studying a protein in bacteria that is responsible for creating the peptide linkages between N-acetyl glucosamine and N-acetyl muramic acid in peptidoglycan. This protein is deleted in a particular strain of bacteria that you have in the lab. A Gram’s stain of this bacteria culture would show _____________________ (color) bacteria, indicating a Gram ____________________ (positive or negative) result.

4. You are studying an auxotrophic strain of bacteria that contains the enzymes glucuronidase and catalase, and is Gram negative. Select your organism from the list of descriptions below.
	ASSAY
	Organism 1
	Organism 2
	Organism 3
	Organism 4

	Type of growth on Coliscan gel
	Teal colonies
	Pink colonies
	Teal colonies
	Purple/blue colonies

	Growth on minimal media
	YES
	YES
	NO
	NO

	Production of oxygen from hydrogen peroxide
	YES
	YES
	YES
	NO

	Grams stain color
	pink
	purple
	pink
	pink


5. Describe what the results would look like if you forgot to decolorize during the Gram’s stain.
6. Describe why adding salt and ethanol in the appropriate quantities leads to the precipitation of nucleic acids. Be specific.
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7. To the left is the genome of Lamda phage, and to the right is the genome of a bacteria. Please draw the bands resulting from a restriction digest with EcoRI, which cuts at the following locations in both genomes: 44972, 21226 and 31747. Hint: the gel below will have two new lanes showing the digest of each. 
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8. You are an undergraduate researcher studying Alu elements in humans. Yesterday, you received a DNA sample from a collaborator in Italy. The sample contains a PCR fragment from an amplification reaction of a particular region of the human chromosome that is known to contain either one or two Alu sequences, depending on the individual. The original DNA sample was from the Ice Man, who was found frozen in a cave for thousands of years. Thus the sample was difficult to obtain and you cannot ask for more. Your mentor asks you to run the sample out on a gel to determine whether the Ice Man is heterozygous or homozygous and needs the results by the end of the day. During the preparation of the sample for gel electrophoresis you accidentally added the 100 bp ladder to the entire sample. Fortunately, the sample is relatively large so you have a large contaminated source to work with. Given this difficult situation, describe how you would a) determine whether the Ice Man is homozygous or heterozygous for either the one or two Alu elements, and b) how you would prove that the sample they sent to you contains the correct PCR fragment. Remember, you only have the contaminated sample!
9. Speculate why the inventor of the Polymerase Chain Reaction (PCR) won the Nobel Prize, including at least three scientific applications for PCR in your explanation.
10. Below is the Cn3 model of Green Fluorescent Protein (GFP) rendered in “worm” mode.
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A) Give a name to the structure represented as the gold arrows.

B) What level of protein structure do the gold arrows represent?
C) What level of protein structure does GFP lack?

D) Without cofactors or enzymatic components, GFP fluorescence occurs through autocatalytic formation of a fluorophore in the center of the structure. Thus, GFP is very useful to researchers. Using the content presented thus far in M2O, describe an experiment where this property would be needed – be specific.



























