DNA Replication Review Assignment – Biology 3201

1. Complete the following chart that compares the structure of DNA and RNA:

	
	DNA
	RNA

	Sugar in nucleotide
	
	

	# of strands in molecule
	
	

	Nitrogen bases
	1.

2.

3.

4.
	1.

2.

3.

4

	Location(s) in the cell
	
	


2. Complete the following table by identifying the scientist or scientists that made the following contributions to genetic knowledge:

	Scientist(s)
	Important contributions

	
	Used X-ray technology to uncover important information about the DNA structure

	
	Their experiment involved infecting bacteria with viruses.  Their work showed that DNA and not proteins were the genetic material

	
	In his experiment with mice and bacteria he discovered what he described as a “transforming principle

	
	These scientists first described the double helix shape of a DNA molecule

	
	This scientist incorrectly concluded that nitrogen bases in a DNA molecule were found in equal amounts.

	
	This scientist correctly described the proportions of nitrogen bases in a DNA molecule


3. Using Chargaff’s rule, complete the following table:

Proportion of Nucleotides in a DNA sample

	Adenine
	Guanine
	Thymine
	Cytosine

	
	
	22%
	


4.  Given the following sequence of nitrogen bases within a segment of a DNA molecule, complete the diagram by filling in the complimentary strand.  Then use a series of diagrams to show how the DNA replicates.

A

T

T

C

C

G

C

A
5.   At what stage during a cell’s cycle does DNA replication take place?

6. Why is the process of DNA replication described as being “semi conservative”?
.













7.    What are replication Forks (bubbles)?  .








8. Complete the following table about the role of various enzymes in the DNA replication process.

	Enzyme
	Function

	
	Breaks the bonds between nitrogen bases allowing the molecule to “unzip”

	DNA ligase
	

	
	Facilitates the bonding of nucleotides to the exposed bases


9.     Distinguish between the leading and lagging strands in the process of DNA replication.

10.    Describe the significance of the proof-reading and correction processes of DNA replication.

.













11. In DNA, thymine is complementary to _____________ ; cytosine is complementary to _____________

12. In a strand of DNA, the percentage of thymine is 30 %. What is the percentage of cytosine? _________

13. Which strand is produced in a continuous way and quicker than the other strand?___________

14. Number the steps of DNA replication in the correct order (1, 2, 3)

_______Daughter strands are formed using complementary base pairing.
______ DNA unwinds
______ The DNA of the daughter strands winds with together with its parent strand.

15. Why is DNA replication called "semi-conservative"? _______________________________________
_____________________________________________________________________________________
16. What enzyme unwinds and unzips the parent strand? ________________

17. The junctions between separated strands are called _________________ bonds.
18. What enzyme synthesizes the new DNA strand by connecting A,T,G and C’s? _____________

19. What enzyme binds fragments of DNA on the lagging strand? ______________________

20. DNA polymerase only travels in the ________ to _________ direction.
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21. On the diagram:

a) Circle a nucleotide.

b) Label the sugar and phosphate.

c) Label the bases that are not already labeled

22. a)What are Okazaki fragments? _______________________________________________________

       b) Where do Okazaki fragments occur? _________________________________________________

23. What enzyme is responsible for unwinding the DNA double helix, allowing the polymerase to bind? 

__________________________________________

25. Which enzyme removes primers between Okazaki fragments?  _________________________________
26. Which enzyme joins the Okazaki fragments together on the lagging strand? _______________________
27. What is the replication fork? ____________________________________________
28. Name and describe main events in each of the three stages of DNA replication. 
	

	

	

	

	


30. What environmental influences can damage DNA?___________________________________________
31. What do DNA polymerases do in the replication process? _____________________________________
33. What is the role of DNA helicase in the replication process? ____________________________________
34. DNA replication has remarkably few errors. Why?. __________________________________________

____________________________________________________________________________________

