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KEY TERMS: 

 biotechnology        sticky end 

 cDNA library        chromosome walking   

 complementary DNA (cDNA)      cloning vector  

 DNA fingerprint        DNA microarray assays   

 DNA ligase         expression vector     

 gel electrophoresis       gene cloning 

 genetically modified organisms (GMOs)    gene therapy     

 genetic engineering       genomic library     

 Human Genome Project      genomics     

 recombinant DNA         polymerase chain reaction (PCR) 

 restriction enzyme       restriction site 

 restriction fragment length polymorphisms (RFLPs)  single nucleotide polymorphisms (SNPs)

 stem cells (embryonic/adult)      stem cells (totipotent/pluripotent) 

 

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

 

WORD ROOTS: 

 
liga- = bound, tied (DNA ligase: a linking enzyme essential for DNA replication) 
 

electro- = electricity (electroporation: a technique to introduce recombinant DNA into cells by applying a brief electrical pulse to 

a solution containing cells) 
 

muta- = change; -genesis = origin, birth (in vitro mutagenesis: a technique to discover the function of a gene by introducing 

specific changes into the sequence of a cloned gene, reinserting the mutated gene into a cell, and studying the phenotype of the 

mutant) 
 

poly- = many; morph- = form (Single nucleotide polymorphisms: one-base-pair variations in the genome sequence) 
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Guided Reading: Chapter 20 
 

1.  It is important to understand the meaning of the three terms in below to start this chapter. 
  

  (a)  recombinant DNA – 

 

 

 

(b)  genetic engineering – 

 

 

 

(c)  biotechnology -  

  

 

 

 

2.  Plasmids are important in biotechnology. Give a full and complete definition of plasmid. 

 

 

 

 

 

3. The production of multiple copies of a single gene is called ____________________________. 

 

 

4. Using Figure 20.1, label and explain the five steps in this preview of gene cloning. 

 

(1) 

 

 

 

(2) 

 

 

 

 

(3) 

 

 

 

 

(4) 

 

 

 

 

(5) 
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5. Read the description of restriction enzymes on page 377 carefully. Then, using Figure 20.2 as a guide, 

label and explain each step in the diagram below. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

6. When were restriction enzymes discovered and what function do they serve in nature? 
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7. What is a cloning vector? 

 

 

 

 

8. Figure 20.3 is a more detailed discussion of the gene cloning procedure shown in Figure 20.1.  

Explain the following key points. 
 

 (a) Explain why the plasmid is engineered with ampR gene. 

 

 

 

 

 

 

 

 

 

 

 

 (b) After transformation has occurred, why are some colonies blue?  

 

 

 

 

 

 

 

 

 

 

 

 (c) Why are some colonies white? Why is this important?  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 





















 7 

 

9.  Describe how a radioactively labeled nucleic acid probe can locate the gene of interest. 

(Use Figure 20.4 to guide your response.) 

 

 

 

 

 

10. The cloning procedure described in question 8 and Figure 20.3 will produce many different fragments 

of DNA. These fragments may be stored in a genomic library. What is the purpose of a genomic 

library? 

 

 

 

 

 

 

 

  

11. The polymerase chain reaction (PCR) is a Nobel Prize - winning idea that 

 is used by scientists to amplify DNA, particularly when the quantity of  

DNA is very small or contaminated.  Label the diagram to the right and  

use it to name and briefly explain the three initial steps that occur in PCR. 
 

(1) 

 

 

 

 

(2) 

 

 

 

 

(3) 

 

 

 

 

 

 

 

 

 

 

12. How many molecules will be produced by four PCR cycles? 
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The next section begins our study of gel electrophoresis, a technique that was covered in Honors Biology. 

(It is important to understand the principles of gel electrophoresis.) 

 
13. ___________________________________ is a technique used to separate nucleic acids or proteins that 

differ in size or electrical charge. 

 

 

14. Why is the DNA sample to be separated by gel electrophoresis always loaded at the cathode or 

negative end of the power source? 

 

 

 

15. Why is DNA treated with restriction enzymes before analyzed via gel electrophoresis. 

 

 

 

 

16. What are restriction fragment length polymorphisms (RFLP’s)? 

 

 

 

 

17. Explain why shorter DNA fragments or RFLP’s travel farther down the gel than larger molecules. 

 

 

 

 

18. Label the diagram below and use it to explain the process of cell electrophoresis. 

(1)      (2)       (3) 
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19. What is the Human Genome Project? 

 

 

 

 

 

 

20. What was one surprising result of the Human Genome Project? 

 

 

 

 

 

 

21. So what makes human - and vertebrate animals in general - more complex than flies or worms? 

 

 

 

 

 

 

 

 

 

22. What is proteomics? 

 

 

 

 

 

 

 

23. The amount of DNA variations in humans is small compared to other species. Why is this? 

 

 

 

 

 

 

 

 

24. Most of the variations in our DNA seems to be in the form of single nucleotide polymorphisms 

(SNP’s). What are single nucleotide polymorphisms (SNP’s)? 
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25. How has DNA technology helped in the diagnosis and treatment of human genetic diseases? 

 

 

 

 

 

 

 

 

26. What is gene therapy? 

 

 

 

 

 

27. Label the diagram below and use it to describe one type gene therapy. 

 

(1) 

 

 

 

 

 

(2) 

 

 

 

 

 

 

(3) 

 

 

 

 

 

 

 

(4) 

 

 

 

 

 

 

28. Why hasn’t gene therapy proven to be very effective at correcting genetic defects in human somatic 

cells? 
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29. If not for correcting genetic defects, then what are researcher’s currently using gene therapy for? 

 

 

 

 

 

 

 

 

 

30. What was one of the first practical applications of gene splicing in the pharmaceutical industry? 

 

 

 

 

 

 

 

31. How do Forensic Scientists use RFLP analysis by Southern blotting to solve murder cases? 

 

 

 

 

 

 

 

 

 

32. Based upon the DNA fingerprint to the right, which 

suspect’s DNA matches the DNA found at the crime 

scene? Explain your answer. (Murder Mystery Review) 

 

 

 

 

 

 

 

 

 

 

 

 

33. How is genetic engineering/DNA technology being applied to environmental work? 
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34. How is genetic engineering/DNA technology being used in agriculture, specifically animal husbandry? 

 

 

 

 

 

 

 

 

 

35. How is genetic engineering/DNA technology being used in agriculture, specifically crop production? 

 

 

 

 

 

 

 

 

 

 

 

36. What are Genetically Modified Organisms (GMO’s)? 

 

 

 

 

 

 

 

37. What are some of the major safety concerns relating to DNA technology? 

 

 

 

 

 

 

 

 

 

 

 

38. What are some of the major ethical concerns relating to DNA technology? 

 

 

 

 

 

 

 




















