	____ 1.	Genetic engineering got its start about ________ years ago. 

	A)	2    B)  5    C)  10    D)  20    E)  50 





	____ 2.	Restriction endonucleases are enzymes that cut through 

	A)	both strands of DNA. 	D)	plasma membranes. 

	B)	one strand of RNA. 	E)	protein molecules. 

	C)	organelles in the cell. 





	____ 3.	DNA ligase is an enzyme that 

	A)	seals DNA in place in a bacterial cell. 

	B)	seals DNA in place in a mammalian cell. 

	C)	synthesizes lipids in a bacterial cell. 

	D)	synthesizes lipids in a mammalian cell. 

	E)	transports genetic information in the cell. 





	____ 4.	DNA technology began with experiments using 

	A)	algae.    B)  animals.    C)  bacteria.    D)  plants.    E)  viruses. 





	____ 5.	Select the incorrect characteristics about plasmids. 

	A)	carry large number of genes 

	B)	circular strand of DNA 

	C)	easy to extract 

	D)	replicates independent of chromosomes 

	E)	smaller than bacterial DNA 





	____ 6.	The cloning of a gene 

	A)	inhibits cell division. 

	B)	inserts the gene into a new chromosome. 

	C)	mutates the gene. 

	D)	produces multiple copies of the gene. 

	E)	splices a gene out of a chromosome. 





	____ 7.	RNA makes DNA by 

	A)	direct duplication. 	D)	reverse translation. 

	B)	direct transcription. 	E)	translocation. 

	C)	reverse transcription. 





	____ 8.	cDNA is made from 

	A)	doubled-stranded DNA. 	D)	single-stranded DNA. 

	B)	mRNA. 	E)	tRNA. 

	C)	rRNA. 





	____ 9.	Select the method of gene amplification. 

	A)	DNA gene sealing 	D)	polymerase chain reaction 

	B)	double helix multiplication 	E)	reverse transcription 

	C)	nuclease gene splicing 





	____ 10.	The human genome contains about ________ genes. 

	A)	100    B)  1000    C)  10,000    D)  100,000    E)  1,000,000 





	____ 11.	A blood clotting factor is a human 

	A)	fatty acid. 	D)	polysaccharide. 

	B)	glucose molecule. 	E)	protein. 

	C)	lipid. 





	____ 12.	The tumor necrosis factor is used to treat patients with 

	A)	cancer. 	D)	lack of surfactant. 

	B)	heart attacks. 	E)	viral infections. 

	C)	hemophilia. 





	____ 13.	Which substance is used to treat blue baby syndrome? 

	A)	DNA probe 	D)	interferon 

	B)	growth hormone 	E)	surfactant 

	C)	insulin 





	____ 14.	The substance that stimulates blood cell formation is 

	A)	DNA ligase. 	D)	reverse transcriptase. 

	B)	erythropoietin. 	E)	tumor necrosis factor. 

	C)	interferon. 





	____ 15.	The substance used to treat heart attacks and strokes is 

	A)	endonuclease. 	D)	RNA probe. 

	B)	interferon. 	E)	tPA. 

	C)	growth hormone. 





	____ 16.	One source of the human growth hormone has been 

	A)	cadavers. 	D)	red blood cells. 

	B)	marine algae. 	E)	sheep and pigs. 

	C)	plants. 





	____ 17.	The growth hormone is a(n) 

	A)	amino acid. 	D)	protein. 

	B)	biogenic amine. 	E)	steroid. 

	C)	carbohydrate. 





	____ 18.	Bovine growth hormone is genetically engineered from 

	A)	algae.    B)  bacteria.    C)  human cells.    D)  plant cells.    E)  viruses. 





	____ 19.	Bovine growth hormone is administered to increase 

	A)	blood flow to skeletal muscles. 	D)	red blood cell production. 

	B)	immunity to viruses. 	E)	resistance to bacterial toxins. 

	C)	milk production. 





	____ 20.	Hepatitis B is caused by infection from a(n) 

	A)	alga.    B)  bacterium.    C)  fungus.    D)  protozoan.    E)  virus. 





	____ 21.	The substance lactoferin helps babies 

	A)	fight infections. 	D)	produce red blood cells. 

	B)	increase bone growth. 	E)	resist liver enlargement. 

	C)	make surfactant. 





	____ 22.	The most successful transgenic organisms are 

	A)	adult mammals. 	D)	plants. 

	B)	bacteria. 	E)	viruses. 

	C)	invertebrate animals. 





	____ 23.	The enzyme luciferase is normally found in 

	A)	bacteria. 	D)	protozoans. 

	B)	fireflies. 	E)	tapeworms. 

	C)	house plants. 





	____ 24.	One development of producing transgenic organisms can allow oats to 

	A)	develop in aquatic environments. 	D)	increase pigmentation. 

	B)	flower earlier in the year. 	E)	resist viral infection. 

	C)	grow in salty soil. 





	____ 25.	Herbicides are 

	A)	antibacterial agents used in hospitals. 

	B)	applied to crop areas to control weeds. 

	C)	enzymes used for genetic splicing. 

	D)	sprayed on plants to protect against insects. 

	E)	used to inhibit crop production. 





	____ 26.	A bacterial gene that produces a toxin killing insects has been placed in _______ cells. 

	A)	algal    B)  invertebrate animals    C)  mammalian    D)  plant    E)  protozoan 





	____ 27.	About ________ percent of children born in the United States suffer from a serious genetic defect. 

	A)	1    B)  5    C)  10    D)  15    E)  20 





	____ 28.	Krabbe's disease affects ________ cells. 

	A)	brain    B)  heart    C)  kidney    D)  pancreatic    E)  spleen 





	____ 29.	Microspheres are ________ spheres. 

	A)	DNA    B)  lipid    C)  protein    D)  RNA    E)  water 





	____ 30.	There are about ________ known human genetic disorders. 

	A)	1000    B)  4000    C)  10,000    D)  15,000    E)  18,000 





	____ 31.	Restriction endonucleases are enzymes that inhibit DNA replication. 

	A)	True   B)  False





	____ 32.	A recombinant DNA molecule contains DNA from two different organisms. 

	A)	True   B)  False





	____ 33.	DNA ligase is used to cleave a DNA molecule into two halves. 

	A)	True   B)  False





	____ 34.	Prokaryotic cells contain variable numbers of linear chromosomes. 

	A)	True   B)  False





	____ 35.	Cloning has been used to make hormone products. 

	A)	True   B)  False





	____ 36.	By reverse transcriptase, RNA makes DNA. 

	A)	True   B)  False





	____ 37.	By gene amplification, one copy of original DNA can be multiplied one million times. 

	A)	True   B)  False





	____ 38.	The human genome contains genes found in other organisms. 

	A)	True   B)  False





	____ 39.	Insulin is a steroid hormone. 

	A)	True   B)  False





	____ 40.	The growth hormone is not a protein hormone. 

	A)	True   B)  False





	____ 41.	tPA is used to prevent heart attacks. 

	A)	True   B)  False





	____ 42.	Lack of surfactant affects the lungs. 

	A)	True   B)  False





	____ 43.	Interferon is used to treat bacterial infections. 

	A)	True   B)  False





	____ 44.	DNA probes are used to map human chromosomes. 

	A)	True   B)  False





	____ 45.	Bovine growth hormone is produced from bacteria by genetic engineering. 

	A)	True   B)  False





	____ 46.	Vaccines consist of potent forms of bacteria and viruses. 

	A)	True   B)  False





	____ 47.	Hepatitis B is a disease that affects the liver. 

	A)	True   B)  False





	____ 48.	A human gene coding for the growth hormone has been transplanted into pigs and mice. 

	A)	True   B)  False





	____ 49.	Injection of genes into adult human cells has been successful. 

	A)	True   B)  False





	____ 50.	The enzyme luciferase blocks a light-generating reaction. 

	A)	True   B)  False





	____ 51.	Many transgenic organisms have been plants. 

	A)	True   B)  False





	____ 52.	Genetic research has developed a bacterium that retards the formation of frost on plants. 

	A)	True   B)  False





	____ 53.	Gene therapy uses techniques of genetic engineering. 

	A)	True   B)  False





	____ 54.	Krabbe's disease involves the overproduction of an enzyme in the body. 

	A)	True   B)  False





	____ 55.	Liposomes have been used to deliver genes in the body. 

	A)	True   B)  False





	____ 56.	DNA probes are large, double-helix molecules. 

	A)	True   B)  False





	____ 57.	Scientists have been able to fuse human and mice cells. 

	A)	True   B)  False





	____ 58.	The Human Genome Project began fifty years ago. 

	A)	True   B)  False





	____ 59.	A genetic map of the human Y chromosome has been completed. 

	A)	True   B)  False





	____ 60.	The genetic map of human chromosome 21 has not been completed at this time. 

	A)	True   B)  False





	61.	The transfer of a DNA segment from one organism to another is genetic ________. 





	62.	_________ DNA technology involves two different organisms. 





	63.	Restriction endonucleases cut through both strands of ________. 





	64.	DNA ________ is an enzyme that transfers a segment of DNA into another DNA molecule. 





	65.	Bacteria are _________ cells rather than eukaryotic cells. 





	66.	One kind of plasmid confers ________ resistance to bacteria. 





	67.	Reverse transcriptase is an enzyme that has been isolated from ________. 





	68.	_______ DNA molecules are made from mRNA. 





	69.	The total number of human genes is the human ________. 





	70.	Genetic engineering can make _________ in large quantities that can be administered for immunity against disease. 





	71.	The transplant of a gene embryonically works best at the ________ cell stage. 





	72.	Genetic engineering began using _________ among the different kinds of organisms. 





	73.	Liposomes carry genes and are coated with ________. 





	74.	DNA probes can bind to ________ sequences of DNA. 





	75.	By genetic _________, the identity and sequence of genes can be plotted on a chromosome. 





	76.	In 1997, scientists asked all governments to ban import of a genetically engineered ________. 





	77.	What enzymes are used for DNA splicing? 





	78.	How is reverse transcription unique? 





	79.	What are some useful products of genetic engineering? 





	80.	Match each term on the left to an appropriate association on the right.

		

			____ DNA ligase	A. used to treat hepatitis B

		

			____ erythropoietin	B. 100,000 human genes

		

			____ genome	C. circular DNA

		

			____ plasmid	D. used to treat strokes

		

			____ tPA	E. seals DNA in place

		

			____ vaccine	F. stimulates red blood cell formation 







�Answer Key -- Chapter 18



	1.	D	



	2.	A	



	3.	A	



	4.	C	



	5.	A	



	6.	D	



	7.	C	



	8.	B	



	9.	D	



	10.	D	



	11.	E	



	12.	A	



	13.	E	



	14.	B	



	15.	E	



	16.	A	



	17.	D	



	18.	B	



	19.	C	



	20.	E	



	21.	A	



	22.	D	



	23.	B	



	24.	C	



	25.	B	



	26.	D	



	27.	A	



	28.	A	



	29.	B	



	30.	B	



	31.	B	



	32.	A	



	33.	B	



	34.	B	



	35.	A	



	36.	A	



	37.	A	



	38.	A	



	39.	B	



	40.	B	



	41.	A	



	42.	A	



	43.	B	



	44.	A	



	45.	A	



	46.	B	



	47.	A	



	48.	A	



	49.	B	



	50.	B	



	51.	A	



	52.	A	



	53.	A	



	54.	B	



	55.	A	



	56.	B	



	57.	A	



	58.	B	



	59.	A	



	60.	B	



	61.	engineering 



	62.	Recombinant 



	63.	DNA 



	64.	ligase 



	65.	prokaryotic 



	66.	antibiotic 



	67.	viruses 



	68.	c 



	69.	genome 



	70.	vaccines 



	71.	one- 



	72.	microorganisms 



	73.	antibodies 



	74.	complementary 



	75.	mapping 



	76.	soybean 



	77.	Restriction endonucleases are used to cut segments out of both strands of DNA.  This genetic material can be transferred into a new cell.  DNA ligase is used to seal this cut DNA segment into the chromosome of a new cell.  The transferred gene functions in the new cell, changing its characteristics. 



	78.	In most cells, DNA directs the synthesis of RNA. This process is transcription. However, in reverse transcription, RNA directs the synthesis of DNA. This is opposite to the normal flow of genetic information in the cell. An enzyme, reverse transcriptase, has been discovered in viruses for this process. 



	79.	They include the growth hormone (dwarfism), insulin (diabetes mellitus), tumor necrosis factor (cancer), tPA (heart attacks and strokes), erythropoietin (blood cell formation), clotting factors (hemophilia), surfactant (collapsed alveoli), interferons, vaccines, and DNA probes. 



	80.	E, F, B, C, D, A
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