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1.        Describe Griffith’s experiment leading to the discovery of transformation.  Explain how Avery’s 

experiment concludes that DNA is the molecule of heredity.  Given a diagram of these 

experiments, predict whether the mice subjects will live or die.  How is transformation important 

today for Genetic Engineering work? 

2.   Explain the Hershey-Chase experiment with radioactivity, viruses and bacteria that helped show 

that DNA is the molecule of heredity.  

3.        Explain Watson and Crick’s double helix model for the structure of DNA.  Identify other 

scientists and their work that Watson and Crick used to construct their model. 

4.       Explain how Watson and Crick’s model predicted a method for DNA replication. 

5.       Outline the steps in the process of DNA replication.  Which components of DNA replication are 

also used with PCR? 

6.       Explain how the triplet code of DNA/mRNA works. 

7.       Given a sequence of bases on either DNA or mRNA predict the sequence of amino acids that 

would be found in the protein made from this gene using a table of mRNA codons and amino 

acids. 

8.       Generally, list the sequence of steps in transcription (making mRNA) in a eukaryotic cell such as 

human. 

9.       Tell how each of the following are involved in the ultimate production of a protein (translation):  

RNA polymerase, mRNA, ribosome, tRNA, amino acids. 

10. Distinguish between introns and exons.  Explain why inserting genes with introns presents a 

challenge to bacteria. 

11. Distinguish between various types of mutations:  point mutations, additions, deletions, frame 

shift mutations, and chromosomal mutations.  Explain why some point mutations in DNA can go 

unnoticed in the final protein produced from the gene while others produce either no protein or a 

nonfunctional protein. How can a mutation that changes the sequence of nucleotides be detected 

using restriction enzymes and electrophoresis? (See your practice sheet for examples) 

12. List a variety of applications for the techniques of genetic engineering and biotechnology.  

Explain what is meant by “recombinant DNA.” 

13. Explain how restriction enzymes cut DNA and how they are used in genetic engineering. 

14. Explain various techniques for getting foreign DNA into host cells (plasmids, viruses, gene guns, 

etc.). 

15. If a biotechnologist wanted to genetically engineer a plant like tomatoes to become drought 

tolerant, describe the steps she would take.  (Let’s review this during our review session). 

16. When designing GMO plants, tell the role of promoters and terminators and which ones are 

generally chosen? 



17. Given a GMO food identification experiment like the one we performed, explain how the PCR 

would be set up, emphasizing appropriate controls, and explain the results you would expect on 

the electrophoresis gel for a GMO positive and a GMO negative food.  Organize the results in a 

data table. 

18. Tell the function of adding primers to PCR. 

19. Explain how the process of electrophoresis can be used to separate DNA fragments of various 

sizes. 

20. Use a picture of an electrophoresis gel from a crime scene, paternity suit, or a genetic screening to 

identify the likely suspect, the father or a fetus with a genetic disorder.  (See your practice sheets) 

21. Identify some of the concerns regarding the use of genetically engineered crop organisms. 

22. When we used your cheek cells to amplify some DNA then visualize it using electrophroesis, 

why did we amplify an intron rather than an exon? 

23. Distinguish between chromosome, gene, allele and DNA 

24. Explain the genetics, symptoms and prognosis of the following genetic conditions:  Tay Sachs, 

PKU, Cystic Fibrosis, Huntington’s, Familial Hypercholesterolemia, Down syndrome, Sickle Cell 

Anemia and Trait, hemophilia 

25. Predict the risk of having a child with a genetic condition under various genetic circumstances. 

26. Explain how a trait, such as Tay Sachs, can be dominant at the macroscopic level but co-dominant 

at the molecular level. 

27. Give an example of a human disorder that has been treated with gene therapy and identify at 

least one problem with this treatment. 

28. Explain the process of gene therapy. 

29. Distinguish between somatic cell gene therapy and germ line gene therapy. 

30. Discuss the role of a genetics counselor. 

31. With regard to human genetics, distinguish between: 

• dominant and recessive genes 

• completely dominant genes and codominant/incompletely dominant genes 

• gene and allele 

• genotype and phenotype 

• chromosome and DNA 

• homozygous genotype and heterozygous genotype 

• an individual’s genome and the gene pool 

   35.  Distinguish between various types of genetic screening: 

• newborn metabolic screening (as in PKU) 

• screening for carrier status (as in Sickle Cell) 

• prenatal diagnosis (using amniocentesis or CVS) 

   36. Given family relationships, construct and read a human pedigree.  Use a pedigree to evaluate the 

whether a trait is dominant or recessive. 

   37. Explain what PSA (population specific alleles) and junk DNA are. 
 


