DNA, Protein Synthesis & Gene Regulation Study Guide
Define the following key terms:

gene

nucleotide

double helix

intron


semi-conservative replication

purine

pyrimidine

exon


codon


DNA polymerase

anticodon
mutation

translation

promoter

transcription

DNA ligase
primer


helicase

transformation
template strand 

plasmid
transduction

recombinant DNA
restriction enzyme
polymerase chain reaction(PCR)
operon

operator

repressor

inducer

structural gene
Questions:
1. Describe the steps of protein synthesis, beginning with the attachments of a messenger RNA molecule to the small subunit of a ribosome and ending with the release of the polypeptide from the ribosome. Include in your answer a discussion of how the different types of RNA function in this process.
2. A portion of a specific DNA molecule consists of the following sequence of nucleotide triplets:

            

TAC
GAA
CTT
CGG
TCC


This DNA sequence codes for the following short polypeptide:



methionine - leucine - glutamic acid - proline - arginine

Describe the steps in the synthesis of this polypeptide. What would be the effect of a deletion or an addition in one of the DNA nucleotides? What would be the effect of a substitution in one of the nucleotides?

Essays:

1. Experiments by the following scientists provided critical information concerning DNA. Describe each classical experiment and indicate how it provided evidence for the chemical nature of the gene.

a. Hershey and Chase - bacteriophage replication

b. Griffith and Avery - bacterial transformation

c. Meselson and Stahl - DNA replication in bacteria

2. Describe the operon hypothesis and discuss how it explains the control of messenger RNA production and the regulation of protein synthesis in bacterial cells.

3. Describe the biochemical composition, structure, and replication of DNA. Discuss how recombinant DNA techniques may be used to correct a point mutation.
4. The diagram below shows a segment of DNA with a total length of 4,900 base pairs. The arrows indicate reaction sites for restriction enzymes (enzyme X and enzyme Y).
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a. Explain how the principles of gel electrophoresis allow for the separation of DNA fragments.

b. Describe the results you would expect from the electrophoretic separation of fragments from the following treatments of the DNA segment above. Assume that the digestions occurred under appropriate conditions and went to completion.

I. DNA digested with only enzyme X

II. DNA digested with only enzyme Y

III. DNA digested with enzyme X and enzyme Y combined

IV. Undigested DNA

c. Explain both of the following:

I. The mechanism of action of restriction enzymes

II. The different results you would expect if a mutation occurred at the recognition site for enzyme Y.

