Gene Expression and Genetic Engineering Practice Quiz
1. The diagram below represents a lac operon. P represents the promoter, o represents the operator and z, y and a represent the structural genes. The lac operon is an example of an inducible operon. Sketch what the promoter would look like in the presence of allolactose. 
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Explain in words your sketch

2. Smoking has been associated with increased methylation of genes which is associated with several different forms of cancer.  Which of the following best explains this potential association?
A. The methylation triggers mutations that change genes related to cell division and can lead to cancerous growth of cells
B. The methylation can turn off genes that code for regulatory molecules related to cell division, which can lead to cancerous over-growth of cells
C. The methylation can trigger over-expression of genes related to cell division, which triggers excess growth and potentially cancerous tumors
D. The methylation interferes with proper replication of DNA leading to mutated cancerous cells
3. Many transcription factors are proteins that help RNA polymerase bind to the promoter of a gene and begin synthesis of an RNA transcript.  Other transcription factors are similar to gene acetylation in that they
A. Increase the binding of DNA to histone proteins which helps hold them in place for RNA polymerase
B. Bind to repressor molecules and change their shape, preventing them from blocking the operator-promoter complex
C. Bind to the DNA and prevent gene expression
D. Displace histone proteins and provide greater access to the gene

4. On the Maury show they want to figure out which of two fine gentleman is the father of baby boy. They take DNA samples from the son, and the two fathers and run gel electrophoresis, which is shown below. Which one is the father and explain the results and your conclusion
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5. In genome sequencing DNA molecules are copied in a mixture of deoxy-nucleotides and di-deoxy nucleotides.  Each di-deoxy nucleotide (A, G, T and C) is labeled with a different fluorescent color. The newly built fragments are then placed in a mechanism similar to gel electrophoresis that separates the fragments by size. The sequence CTAATGT is used as a template to go through genome sequencing. Using colored pencils (at the front) sketch the results of gel electrophoresis below 


Explain how this electrophoresis would tell a computer the sequence of the DNA

6. In PCR, an enzyme called taq polymerase is used to synthesize many copies of a DNA segment rapidly in a machine that alternates between heating and cooling. Taq polymerase is a unique enzyme in that it comes from a bacteria that lives in hot springs (Taq  stands for Thermus Aquaticus!) The enzyme is added to a solution that contains primers as well as free nucleotides. 
6a. What happens during the heating?
A. the heat provides energy to synthesize a new strand
B. the heat breaks down strands of DNA to regenerate the free nucleotides
C. the heat helps the primer attach to the DNA to be sequenced
D. the heat separates the two strands of DNA so both can be copied

6b. What would happen if polymerase from another species was used instead of Thermus Aquaticus?  
7. Sketch out why restriction digestion of two individuals DNA might produce different fragment patterns
8. 
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then separated with electrophoresis, as shown.
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(a) Using the circle provided, construet a labeled diagram of the restriction map of the plasmid.
Explain how you developed your map.

(b) Describe how:
« recombinant DNA technology could be used to insert a gene of interest into a bacterium
 recombinant bacteria could be identified
 expression of the gene of interest could be ensured

() Discuss how a specific genetically modified organism might provide a benefit for humans and at the same
time pose a threat to a population or ecosystem.




