Part 1:  Review the processes of DNA replication and Transcription and Translation.
You will hand in a sheet that has the following information:

1. Drawing/Description of the subunits that make up DNA/RNA

2. Step by step description of DNA replication, including:
a. DNA’s anti-parallel structure (what does this mean?  Use the terms 5’ and 3’)

b. What enzymes are involved and what each enzyme does

c. What is the difference between the leading strand and the lagging strand?

i. Discuss what an Okazaki fragment is

2. Step by step description of transcription, including:

a. Where it happens

b. What enzymes are involved and what each enzyme does

c. All post-transcriptional modifications that happen to the mRNA before it leaves the nucleus, and the enzymes involved with this process

3. Step by step description of translation, including:

a. Where it happens and what structure is required?

b. What molecules are involved and what each does

c. How does the cell “know” where to start and stop making the protein?

Part 3: Biotechnology
Explain the use of the following concepts (in a few sentences or paragraph for each topic):

1. stem cells

2. cloning

3. gene therapy
4. transgenic mice
Explain how each of these biotechnology processes work.  Describe each procedure step by step and discuss any new concepts needed to understand each process:

1. DNA extraction

2. gel electrophoresis

3. PCR 

4. DNA microarray
Part 4:  Gene regulation
Describe how the following work (it will probably help to include pictures/drawings/graphics)
1. The lac operon

a. Is this gene regulation found in prokaryotes or eukaryotes
2. The trp operon

a. Discuss the difference in regulation between the lac operon and the trp operon

b. Is this gene regulation found in prokaryotes or eukaryotes

3. Acetylation/Methylation 

a. Is this gene regulation found in prokaryotes or eukaryotes

4. Transcription factors

a. Include a discussion of the promoter sequence (TATA box etc)

b. Is this gene regulation found in prokaryotes or eukaryotes
c. How does understanding this process relate to Cell Signalling?  What step of cell signaling is this part of?

Part 5:  Viruses

1. Discuss the structure of viruses and how viruses are able to infect eukaryotic cells

2. Discuss Bacteriophages

a. What organisms do they infect?

b. Describe both the lytic and lysogenic cycles

i. When are the bacteriophages in each cycle

3. Discuss what Prions are and what diseases they are responsible for

4. Discuss Plant Viruses and Viroids and how they are different than viruses that infect other things


a. What is the difference between horizontal and vertical transmission?

