QUESTION 1
1. How can a restriction enzyme be used to attach two pieces of DNA from different kinds of organisms? Explain using the “banapoodle” example from the study guide, or make up your own example.
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5 points   [image: ] 
QUESTION 2
1. What is the purpose of gel electrophoresis?
	[image: ] 
	
	a. It detects a specific sequence of bases in a DNA sample

	[image: ] 
	
	b. It makes billions of copies of a specific segment of DNA in just a few hours.

	[image: ] 
	
	c. It inserts a specific DNA sequence into a bacterial cell, so that the bacterium will make many copies of the DNA.

	[image: ] 
	
	d. It cuts DNA at a specific sequence of bases.

	[image: ] 
	
	e. It separates DNA fragments according to size, and dyes them so that they are visible.


2 points   [image: ] 
QUESTION 3
1. What is meant by the term genetically engineered protein?
	[image: ] 
	
	a. It is a protein that is produced using gene cloning in a bacterial host.
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	b. It is a protein that has been cut by restriction enzymes.
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	c. It is a protein that is defective because of a mutation.

	[image: ] 
	
	d. It is a hypothetical kind of protein that has never been made.


2 points   [image: ] 
QUESTION 4
1. The three main stages of the PCR process are usually repeated around 30 times over several hours. Approximately how many copies of one DNA molecule are made during that time?
	[image: ] 
	
	a. 100,000
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	b. 1,000,000

	[image: ] 
	
	c. 10,000,000

	[image: ] 
	
	d. 1,000,000,000


2 points   [image: ] 
QUESTION 5
1. In DNA hybridization, a DNA probe binds to a specific sequence of bases in the DNA sample.
[image: ]  True
[image: ]  False
2 points   [image: ] 
QUESTION 6
1. DNA hybridization is a method that is used to detect a specific DNA sequence in a sample of DNA.
[image: ]  True
[image: ]  False
2 points   [image: ] 
QUESTION 7
1. What is the purpose of PCR?
	[image: ] 
	
	a. It detects a specific sequence of bases in a DNA sample

	[image: ] 
	
	b. It makes billions of copies of a specific segment of DNA in just a few hours.

	[image: ] 
	
	c. It inserts a specific DNA sequence into a bacterial cell, so that the bacterium will make many copies of the DNA.

	[image: ] 
	
	d. It cuts DNA at a specific sequence of bases.

	[image: ] 
	
	e. It separates DNA fragments according to size, and dyes them so that they are visible.


2 points   [image: ] 
QUESTION 8
1. Arrange the steps in DNA hydridization in the correct order using (1,2,3,4,5)
[image: ] 
Fluorescence of the probe shows the band on the gel that contains the target gene.

[image: ] 
Target DNA (eg, DNA from a patient) containing the gene of interest is cut with a restriction enzyme.

DNA fragments are separated by gel electrophoresis

[image: ] 
A solution containing the labeled probe is mixed with the separated DNA fragments.

[image: ] 
The probe base pairs with its target sequence in the patient’s DNA.


5 points   [image: ] 
QUESTION 9
1. The development of PCR has led to major developments in medicine, forensic science, and archaeology. Why would PCR be a useful technique as part of identification of bone fragments at archaeological dig sites?
		

	









5 points   [image: ] 
QUESTION 10
1. If you cut an 8000 base pair (bp) piece of DNA with a restriction enzyme that had a cutting site 1000 bases from one end of the DNA, what would be the order of the DNA bands that you would separate by gel electrophoresis, from the top of the gel (near the loading area) to the bottom of the gel?
	[image: ] 
	
	a. 7000 bp and 1000 bp

	[image: ] 
	
	b. 1000 bp and 7000 bp

	[image: ] 
	
	c. 1000 bp and 8000 bp

	[image: ] 
	
	d. 8000 bp and 1000 bp


2 points   [image: ] 
QUESTION 11
1. What do restriction enzymes do?
	[image: ] 
	
	a. They detect a specific sequence of bases in a DNA sample

	[image: ] 
	
	b. They make billions of copies of a specific segment of DNA in just a few hours.

	[image: ] 
	
	c. They insert a specific DNA sequence into a bacterial cell, so that the bacterium will make many copies of the DNA.

	[image: ] 
	
	d. They cut DNA at a specific sequence of bases.

	[image: ] 
	
	e. They separate DNA fragments according to size, and dye them so that they are visible.


2 points   [image: ] 
QUESTION 12
1. Arrange the steps involved in gene cloning using bacteria in the correct order. Using (1,2,3,4,5,6)
[image: ] 
Purify recombinant plasmid DNA from the bacterial colonies for further use, or purify the protein encoded by the cloned gene.


Treat the plasmid and bacteria mixture with heat and calcium so that the cell membrane allows the plasmid to pass into the cell, and then allow the bacteria to grow in solid medium (food) containing an antibiotic.

[image: ] 
Use a restriction enzyme (let's call it restriction enzyme A) to cut the gene that you want to clone out of its chromosome.

[image: ] 
Cut the plasmid with a restriction enzyme (let's call it restriction enzyme A), so that the DNA loop opens up into a linear chain.

[image: ] 
Mix the DNA (already cut with the restriction enzyme) with the linear plasmid. This is called a recombinant plasmid, or recombinant DNA.

[image: ] 
Mix the recombinant plasmid with E. coli bacterial cells.


6 points   [image: ] 
QUESTION 13
1. Do the Virtual Gel Electrophoresis Lab (in the Assigned Reading section), and then answer the following question. What was the order of the DNA bands in the sample that you separated by gel electrophoresis, from the largest (near the top of the gel), to the smallest (near the bottom of the gel)?
	[image: ] 
	
	a. 6000 bp and 1000 bp

	[image: ] 
	
	b. 1000 bp and 6000 bp

	[image: ] 
	
	c. 6000 bp, 3500 bp, and 1500 bp

	[image: ] 
	
	d. 1500 bp, 3500 bp, and 6000 bp


6 points   [image: ] 
QUESTION 14
1. Briefly describe one reason to clone and produce a human protein in bacteria. Be sure to give a specific example.
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4 points   [image: ] 
QUESTION 15
1. On June 6, Mrs. Smith, Mrs. Stevenson, and Mrs. Jones delivered babies at the local hospital. A fire alarm went off, and the babies were rushed to a safe location. When the danger had passed, the staff members were upset to learn that the babies had been evacuated before their ID bracelets had been put on. They didn't know which baby was which! To figure out the identities of the babies, the lab performed a DNA typing experiment using gel electrophoresis. In this kind of experiment, every band in a baby's DNA profile needs to match a band in either the mother or the father. Not all of the mother's or father's DNA profile will have a counterpart in the baby's profile. Which baby belongs to which couple?

	[image: ] 
	a.
	Baby 1 - Stevenson; Baby 2 - Jones;  Baby 3 - Smith

	[image: ] 
	b.
	Baby 1 - Jones; Baby 2 - Smith;  Baby 3 - Stevenson

	[image: ] 
	c.
	Baby 1 - Jones; Baby 2 - Stevenson;  Baby 3 - Smith

	[image: ] 
	d.
	Baby 1 - Smith; Baby 2 - Jones;  Baby 3 - Stevenson


6 points   [image: ] 
QUESTION 16
1. In DNA hybridization, a DNA probe has the identical DNA sequence as the gene you are looking for.
[image: ]  True
[image: ]  False
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