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CHAPTER 13�—GENE TECHNOLOGY

MULTIPLE CHOICE

 1. Restriction enzymes are specific in their identification of
a. base sequences. c. proteins.
b. amino acids. d. chromosomes.

ANS: A DIF: 1 OBJ: 13-1.2

 2. Fragments of DNA having complementary �“sticky ends�”
a. are found only in bacterial cells.
b. can join with each other.
c. can join only with complementary fragments of the same species.
d. are immediately digested by enzymes in the cytoplasm of the cell.

ANS: B DIF: 1 OBJ: 13-1.2

 3. Enzymes that cut DNA molecules at specific places
a. have sticky ends.
b. are restriction enzymes.
c. work only on bacterial DNA.
d. always break the DNA between guanine and adenine.

ANS: B DIF: 1 OBJ: 13-1.2

 4. Plasmids
a. are circular pieces of bacterial DNA.
b. replicate when the organism�’s main chromosome replicates.
c. are often used as vectors in genetic engineering.
d. All of the above

ANS: D DIF: 1 OBJ: 13-1.3

 5. Cloning is a process by which
a. undesirable genes may be eliminated.
b. many identical DNA fragments are produced.
c. a virus and a bacterium may be fused into one.
d. many identical cells may be produced.

ANS: D DIF: 1 OBJ: 13-1.3

 6. Which of the following procedures is not a usual step in a recombinant DNA experiment?
a. inducing a mutation in a source chromosome
b. cutting DNA with a restriction enzyme
c. recombining pieces of DNA from different organisms
d. cloning and screening bacterial cells

ANS: A DIF: 1 OBJ: 13-1.3
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 7. The use of genetic engineering to transfer human genes into bacteria
a. is impossible with current technology.
b. causes the human genes to manufacture bacterial proteins.
c. results in the formation of a new species of organism.
d. allows the bacteria to produce human proteins.

ANS: D DIF: 1 OBJ: 13-1.3

 8. A strand of DNA formed by the splicing of DNA from two different species is called
a. determinant RNA. c. plasmid DNA.
b. recombinant DNA. d. restriction RNA.

ANS: B DIF: 1 OBJ: 13-1.3

 9. Recombinant DNA is formed by joining DNA molecules
a. from two different sources.
b. from two chromosomes of the same organism.
c. with RNA molecules.
d. with proteins from a different species.

ANS: A DIF: 1 OBJ: 13-1.3

 10. donor gene : recombinant DNA ::
a. heat : ice
b. sugar : salt
c. basketball : basketball court
d. false tooth : complete set of teeth

ANS: D DIF: 2 OBJ: 13-1.3

 11. DNA fingerprinting has been used in criminal investigations because
a. criminals leave DNA samples behind them when they touch objects at a crime scene.
b. DNA analysis is believed to allow investigators to distinguish body cells of different 

individuals, who are unlikely to have the same DNA.
c. bacterial DNA on the hands of criminals may provide a clue as to where that person was 

when the crime was committed.
d. DNA found on murder weapons is easy to identify.

ANS: B DIF: 1 OBJ: 13-1.4

 12. The analysis of variable number tandem repeats (VNTRs) is the procedure used for
a. making recombinant DNA.
b. DNA fingerprinting.
c. creating plasmids in bacterial cells.
d. cloning cells that might contain specific genes of interest.

ANS: B DIF: 1 OBJ: 13-1.1
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 13. PCR and DNA replication
a. are used in genetic engineering to make copies of RNA.
b. require the same ingredients to make copies of DNA.
c. are used in genetic engineering to make proteins.
d. None of the above

ANS: B DIF: 2 OBJ: 13-1.2

 14. PCR : copies of DNA segments ::
a. genetically engineered bacterium : human proteins
b. genetic engineering : new genes
c. RNA polymerase : restriction enzymes
d. DNA plasmid : gel electrophoresis

ANS: A DIF: 2 OBJ: 13-2.1

 15. A genome is
a. an organism�’s collection of genes.
b. a process used to copy DNA.
c. the nucleotide sequence that makes up a particular gene.
d. a fragment of DNA added to a chromosome during a recombinant DNA experiment.

ANS: A DIF: 1 OBJ: 13-2.1

 16. A goal of the Human Genome Project is to
a. create maps showing where genes are located on human chromosomes.
b. create maps showing where chromosomes are located on human genes.
c. treat patients with genetic diseases.
d. identify people with genetic diseases.

ANS: A DIF: 1 OBJ: 13-2.1

 17. Transferring normal human genes into human cells that lack them
a. is impossible at this time.
b. will cause cancer.
c. will cause antibodies to kill those cells.
d. is called gene therapy.

ANS: D DIF: 1 OBJ: 13-3.2

 18. A vaccine made from the DNA of a pathogen
a. does not cause the disease.
b. causes a mild form of the disease.
c. protects against other diseases as well as the disease caused by the pathogen.
d. may not work.

ANS: A DIF: 1 OBJ: 13-3.1
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 19. A gene that codes for resistance to an herbicide has been added to the genome of certain plants. These 
plants will
a. produce chemicals that kill weeds growing near them.
b. die when exposed to the herbicide.
c. convert the herbicide to fertilizer.
d. survive when the herbicide is sprayed on the field.

ANS: D DIF: 2 OBJ: 13-3.4

 20. Legumes are plants with nodules on their roots containing bacteria that convert N2 gas into a form of 
nitrogen that plants can use. If other crops, especially major cash crops, could be genetically 
engineered to carry out this process,
a. the need for nitrogen fertilizers would be greatly reduced.
b. plants would be able to absorb N2 from the air and convert it to a useful form.
c. the cost of cultivating the crops would be considerably reduced.
d. All of the above

ANS: D DIF: 2 OBJ: 13-3.4

 21. Genetic engineering of crop plants to make them resistant to weed killers is important because
a. it increases erosion of topsoil.
b. many weed killers remain active for years.
c. weed killers also kill moth and butterfly larvae.
d. the cost of producing these crops is less since they do not need to be weeded.

ANS: D DIF: 1 OBJ: 13-3.4

 22. Which of the following is not a concern expressed by some people about genetic engineering?
a. Wild plants could crossbreed with engineered crop plants and become �“superweeds.�”
b. Genetically engineered crops could produce chemicals that leach into the ground water 

and poison people who drink the water.
c. Loss of confidentiality could cause discrimination in the workplace.
d. Future generations of humans could be affected if reproductive cells are involved in gene 

therapy.

ANS: B DIF: 1 OBJ: 13-3.5

 23. One of the surprising discoveries of the Human Genome Project was that
a. the human genome consists of only about 30,000 to 40,000 genes.
b. 98 percent of the human genome codes for proteins.
c. each gene encodes only a single protein.
d. the human genome contains no transposons.

ANS: A DIF: 1 OBJ: 13-2.2

 24. An understanding of the human genome is aided by an understanding of
a. mathematics.
b. computer science.
c. DNA fingerprints.
d. the genomes of model species.

ANS: D DIF: 1 OBJ: 13-2.3
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 25. Specific genes responsible for genetic disorders will be identified by
a. studying families in which the disorder appears.
b. studying genetic maps.
c. using information from the Human Genome Project.
d. All of the above

ANS: D DIF: 1 OBJ: 13-2.4

 26. A DNA microarray is an important tool because it
a. can cure cancer.
b. shows which genes are active in a cell.
c. identifies an individual.
d. dyes tumor cells to kill them.

ANS: B DIF: 1 OBJ: 13-2.5

COMPLETION

 1. The process that involves isolating a gene from the DNA of one organism and transferring the gene 
into the DNA of another organism is called _________________________.

ANS: genetic engineering

DIF: 1 OBJ: 13-1.3

 2. Proteins that cut DNA segments into shorter pieces are called _________________________.

ANS: restriction enzymes

DIF: 1 OBJ: 13-1.3

 3. _________________________. are used in the laboratory to cut strands of DNA between specific 
nucleotides into fragments.

ANS: Restriction enzymes

DIF: 1 OBJ: 13-1.3

 4. To understand how genes work, scientists must undertake the study of proteins, called 
____________________.

ANS: proteomics

DIF: 1 OBJ: 13-2.5

 5. The introduction of the nucleus from a body cell into an egg cell to generate an organism identical to 
the nucleus donor is called ____________________.

ANS: cloning

DIF: 1 OBJ: 13-3.3
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 6. The process of allowing cells to reproduce in order to obtain a large number of identical cells is called 
____________________.

ANS: cloning

DIF: 1 OBJ: 13-1.3

 7. A(n) ____________________ is an agent that is used to carry a DNA fragment isolated from one cell 
into another cell.

ANS: cloning vector

DIF: 1 OBJ: 13-1.3

 8. Splicing DNA from two different organisms produces a new DNA segment called 
_________________________.

ANS: recombinant DNA

DIF: 1 OBJ: 13-1.3

 9. A technique known as _________________________ can be used to separate molecules in a mixture 
by subjecting them to an electrical field within a gel.

ANS: gel electrophoresis

DIF: 1 OBJ: 13-1.2

 10. Unlimited copies of a gene or segment of a DNA molecule can be produced by a process known as 
______________________________, or PCR.

ANS: polymerase chain reaction

DIF: 1 OBJ: 13-1.2

 11. The name of the scientific program with the goals of constructing physical maps of human 
chromosomes and determining the DNA sequences of those chromosomes is the 
_________________________.

ANS: Human Genome Project

DIF: 1 OBJ: 13-2.1

 12. The entire collection of genes within the cells of a human is referred to as the 
____________________.

ANS: human genome

DIF: 1 OBJ: 13-2.1
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 13. Transferring normal human genes into human cells that lack them is called ____________________.

ANS: gene therapy

DIF: 1 OBJ: 13-3.2

 14. Treating a genetic disorder by introducing a gene into a cell or by correcting a gene defect in a cell�’s 
genome is called ____________________.

ANS: gene therapy

DIF: 1 OBJ: 13-3.2

 15. A(n) ____________________ is a preparation of killed or weakened pathogens that is introduced into 
the body to produce immunity.

ANS: vaccine

DIF: 1 OBJ: 13-3.1

ESSAY

 1. A scientist has produced a bacterium containing a human gene that codes for a useful protein. How can 
the scientist use gene cloning to produce large quantities of this protein? Write your answer in the 
space below.

ANS: 
First the scientist should place the bacterium in culture medium to allow the cell to divide. Each new 
cell produced through division will contain the human gene. As these genes are expressed, the protein 
will be produced and can be harvested from the culture.

DIF: 2 OBJ: 13-1.3

 2. A scientist has a long segment of sequenced DNA that contains a gene to be cloned. However, the 
segment of DNA containing the gene is too large to insert into a bacterial plasmid. How might the 
scientist reduce the size of the fragment containing the gene? Write your answer in the space below.

ANS: 
The scientist can use restriction enzymes to cut the DNA into smaller pieces. By choosing the right 
restriction enzymes, the scientist can create a smaller segment that still contains the gene to be cloned. 
This smaller fragment can then be spliced into the bacterial plasmid.

DIF: 2 OBJ: 13-1.3
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 3. In order to transfer a gene from a member of one species to another, several steps must be followed. 
Identify, in the correct order, the steps of a recombinant DNA experiment. Write your answer in the 
space below.

ANS: 
First, DNA from a source organism must be cut using a restriction enzyme, resulting in a fragment of 
DNA containing a desired gene for transfer. Then recombinant DNA is produced by inserting the 
source DNA fragment into bacterial or viral DNA, creating a vector that is allowed to infect a bacterial 
cell. Third, the bacterial cell is cloned. Finally, the cloned bacteria are screened to select those cells 
that exhibit the desired gene action.

DIF: 2 OBJ: 13-1.3

 4. Describe how a gene may be spliced into an E. coli plasmid. Write your answer in the space below.

ANS: 
First, the plasmid is removed from the E. coli and cut with a restriction enzyme. The gene is then 
inserted into the plasmid. The sticky ends of the gene and plasmid join, resulting in recombinant DNA.

DIF: 2 OBJ: 13-1.3

 5. Discuss the accuracy of using DNA fingerprints to establish relatedness. Write your answer in the 
space below.

ANS: 
DNA fingerprints are considered to be very accurate, when prepared correctly and carefully, because 
they compare segments of DNA that vary the most from person to person.

DIF: 2 OBJ: 13-1.4

 6. Describe how a DNA fingerprint is prepared. Write your answer in the space below.

ANS: 
(1) Extract DNA from a specimen and make multiple copies of the DNA using PCR. (2) Cut the DNA 
into fragments using restriction enzymes. (3) Separate the fragments of DNA using gel electrophoresis. 
(4) Use probes and photographic film to make visible the bands that are being compared.

DIF: 2 OBJ: 13-1.2

 7. List three practical uses of PCR. Write your answer in the space below.

ANS: 
Answers should include any application that makes use of PCR�’s ability to make thousands of copies 
of a tiny DNA sample. PCR can be used to make DNA fingerprints from tiny samples found at a crime 
scene, to diagnose genetic disorders from a few embryonic cells, and to trace human origins and 
migration from ancient fragments of DNA found in minute amounts.

DIF: 1 OBJ: 13-1.4
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 8. Genetic engineering has made it possible for pharmaceutical companies to produce products such as 
insulin and human growth hormones by using DNA technology. Give at least two advantages of the 
use of DNA technology in medicine. Write your answer in the space below.

ANS: 
Advantages of DNA technology include the following: (1) large amounts of medical products such as 
human insulin can be produced, and (2) genetically engineered products are highly specific and have 
fewer side effects than conventional medicines.

DIF: 1 OBJ: 13-3.1

 9. Explain how a harmless virus might be used to make a vaccine by using genetic engineering. Write 
your answer in the space below.

ANS: 
A DNA fragment coding for a surface protein of a disease-causing organism is inserted into the 
genome of a harmless virus. The recombinant virus is allowed to infect the organism that is to be 
protected. The recipient organism�’s body will respond by making antibodies that attack the surface 
protein of the disease-causing organism. If the vaccinated organism is ever exposed to the actual 
disease-causing organism, the vaccinated organism will immediately produce large amounts of the 
desired antibody to defend itself.

DIF: 2 OBJ: 13-3.1

 10. Why might it be more important to understand the human proteome than to understand the human 
genome? Write your answer in the space below.

ANS: 
It is the proteins, not the genes themselves, that carry out the work of cells. Scientists must understand 
proteins and how they work if they are to understand a gene�’s function.

DIF: 2 OBJ: 13-2.5

 11. One of the greatest benefits of genetic engineering has been the manipulation of genes in crop plants 
such as wheat and soybeans. In what ways can genetic engineering affect agriculture? Write your 
answer in the space below.

ANS: 
Gene transfers have already produced crop plants that are more resistant to disease, herbicides, or 
insects. The nutritional value of many crop plants, such as rice, has been improved by adding genes 
that increase the amount of iron and beta carotene in the plants.

DIF: 2 OBJ: 13-3.4
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