Internet Assignment: DNA Replication & Repair
Name: __________________________________________________________ Date: __________________
Go to the website listed below and scroll down to chapter 14. Then watch the DNA Replication Fork animation , followed by the How Nucleotides are Added in DNA Replication, and answer the following questions
http://highered.mcgraw-hill.com/sites/dl/free/0072437316/120060/ravenanimation.html
1. Which is the main DNA Polymerase used for synthesis? _________________________________
2. Which Polymerase replaces RNA primers?______________________________________

3. DNA polymerase can only add free nucleotides to a ___________________________________

In the chart below, list all of the enzymes involved in DNA replication, their functions, and which stage of replication they are found in.

	Enzyme
	Function

	DNA Polymerase 1
	

	DNA Polymerase 3
	

	Helicase
	

	SSBP’s
	

	Ligase
	

	Primase
	

	
	


1. What is the sequence that DNA replication begins in called?

2. How long are the RNA primers?
Critical Thinking

3. DNA Polymerase 3 cannot initiate a new nucleotide chain, why?

4. Why can’t the lagging strand be synthesized continuously?

5. We commonly think of each DNA Polymerase acting independently of each other, when in fact they act together to form a replication machine in the form of a dimer. If each polymerase must travel the parent strands in opposite directions to accommodate the antiparallel nature of DNA, how does the DNA compensate for this? In other words, what does the DNA have t do to allow the 2 polymerases to work as 1 cohesive unit?

Proofreading of DNA Polymerases
Go to: http://highered.mcgraw-hill.com/sites/dl/free/0072835125/126997/animation18.html
1. What is the main reason mistakes in DNA replication are so rare?

2. What is the error rate for mismatched bases

3. What happens when a mismatch occurs?

4. Where does the 3’ end of the new DNA molecule go to be repaired

5. What is the role of this site

6. Critical thinking: What type of reaction is this (hint, think back to chapter 2?)

Nucleotide Excision Repair
Go to: http://highered.mcgraw-hill.com/sites/dl/free/0072835125/126997/animation33.html
1. What is nucleotide excision repair?

2. List 1 example of 1 kind of damage it can correct?

3. What does this animation illustrate?
4. What proteins are used in nucleotide excision repair (list all 6 of the)?

5. What does UVR stand for

6. How does the protein trimer recognize DNA damage?

7. Which protein can cut the DNA

8. What is the role of UvrD

9. Critical thinking: Why doesn’t this process need to use primase like normal DNA replication does?

10. Critical thinking: what other nucleotide dimers might these proteins repair? Explain your answer.

11. Critical thinking: the animation states that this type of repair is present in all eukaryotes and prokaryotes. Why do you think that is, and what might this imply?

Direct DNA Repair 

http://highered.mcgraw-hill.com/sites/dl/free/0072835125/126997/animation32.html
1. List 2 things that damage DNA according to this animation
2. How do thymine dimers affect DNA and ultimately lead to mutations

3. What is DNA Photolyase

4. How does photolyase repair the thymine dimer?

5. What part of Guanine is a target for methylation alkylation
6. What is the formula of a methyl group?

7. What enzyme can remove these methyl groups?

8. What does the enzyme trade or give the guanine in exchange for the methyl group?

Telomerase Function
http://highered.mcgraw-hill.com/sites/dl/free/0072835125/126997/animation19.html
1. What are the ends of chromosomes made of

2. What is the human telomeric repeat sequence?

3. Do all species have the same telomeric sequence?

4. What direction does DNA replication proceed in?

5. Which end of linear chromosomes can’t be replicated by DNA polymerase?

6. What happens to chromosomes if this problem were not corrected

7. What is the role of telomerase
8. What are the 2 “parts” to telomerase

9. How does telomerase function?

10. What 3 enzymes work in replicating telomeres?

11. Does telomerase synthesize double stranded DNA all the way to the end?

12. How many repeat sequences does telomerase add

