1. In the absence of glucose, which molecule binds to the promoter region of the lac operon allowing RNA polymerase to bind effectivly?

  a. cyclic AMP (cAMP)    

  b. Catabolite activator protein (CAP)    

  c. Inducer    

  d. Beta galactosidase    
2. E.coli was grown in minimal medium with 0.005 % glucose and 0.02% lactose. Shown below is the growth curve. Match the letter to the appropriate stage. 

(graph)

     Matching pairs: 

D —  Choose matchlog phase with lactose as carbon sourcelag phasestationary phaselog phase with glucose as carbon sourcelag phase where lac operon is induced.  

B —  Choose matchlog phase with lactose as carbon sourcelag phasestationary phaselog phase with glucose as carbon sourcelag phase where lac operon is induced.  

C —  Choose matchlog phase with lactose as carbon sourcelag phasestationary phaselog phase with glucose as carbon sourcelag phase where lac operon is induced.  

E —  Choose matchlog phase with lactose as carbon sourcelag phasestationary phaselog phase with glucose as carbon sourcelag phase where lac operon is induced.  

A —  Choose matchlog phase with lactose as carbon sourcelag phasestationary phaselog phase with glucose as carbon sourcelag phase where lac operon is induced.  

3. What is the role of X gal in the Beta galactosidase assay?

(tubes2)

  a. Since X gal is blue, it's presence can be detected easily.    

  b. X gal cleaves Beta galactosidase in the presence of lactose to produce a blue color.    

  c. X gal is cleaved by Beta galactosidase to produce a blue colored end product.    

  d. X gal lyses the cells so that a substrate of Beta galactosidase can be added to test for blue color.    

4. Consider the experiment with E.coli (BgalTubes)

Tube A: Cells are grown overnight in Minimal medium + glucose .

Tube B: Cells are grown overnight in Minimal medium + lactose. 

Tube C: Cells are grown overnight in Minimal medium + glucose + lactose.

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

The next day, cells are lysed and mixed with X gal. The results are as follows: 

Tube A: Clear color Tube B: Blue color Tube C: Clear color 

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

In which tube is B galactosidase induced?

  a. A    

  b. B    

  c. A and C    

5. In the presence of another source such as lactose, E.coli will always utiltize glucose first. What is the term that describes this phenomenum?

  a. The lactose effect    

  b. The glucose effect    

  c. lactose preference    

  d. glucose preference    

6. Consider this experiment with E.coli 

Cells are grown overnight in Minimal medium + lactose. 

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

The next day, cells are mixed with X gal. The tube is observed and the color is clear. 

In reviewing this result you determine that the results are inconclusive. The assay for Beta galactosidase was not perfomed correctly. What step is missing?

  a. Addition of B galactosidase substrate.    

  b. Addition of Blue colored reagent.    

  c. Addition of oxidase reagent.    

  d. Addition of chloroform and SDS.    

7. What is the underlying cause for diauxic growth?

  a. Two sources of carbon, such as two different sugars, are used by the cell at the same time.    

  b. An organism is both anaerobic and aerobic    

  c. An organism slowly uses the same carbon source so that the source doesn't become depleted too quickly.    

  d. An organism uses one carbon source to depletion, then switches to the metabolism of a second carbon source.    

8. What is a consequence of catabolite repression in E. coli?

  a. Lactose will not be metabolized    

  b. Neither glucose nor lactose will be metabolized.    

  c. Glucose will not be used in the cell.    

  d. If glucose is present, glucose will be metabolized prior to the metabolism of other sugars such as lactose.    

9. When cAMP levels are low this indicates that

  a. Glucose levels are low.    

  b. CAP may bind to the lac promoter.    

  c. Glucose levels are high.    

  d. RNA polymerase may bind effeciently to the lac promoter.    

10. Consider this experiment with E.coli (BgalTubes)

In lab you transfer some E.coli cells into Minimal medium + lactose. Then to test for the induction of Beta galactosidase you lyse the cells and mix with X gal. The results are shown in the image:

The tube on LEFT is clear and is the control for no induction of Beta galactosidase. 

The tube in the MIDDLE is blue and is the control for induction of Beta galactosidase. 

These controls were provided to you. You did not do the control experiment. Your experimental tube is the tube on the RIGHT. 

You had expected to see a blue color! What mistake in the procedure could have affected your result??

  a. Glucose is required for induction of the lac operon.    

  b. Chloroform was not added.    

  c. The cells were not grown under conditions that allowed induction of Beta galactosidase.    

