1. b. Catabolite activator protein (CAP)
a) Although high levels of cAMP are required for activation of the lac operon, it does so indirectly by activating CAP which then binds to the promoter.
2. D — log phase with lactose as carbon source  

B — log phase with glucose as carbon source  

C — lag phase where lac operon is induced.  

E — stationary phase  

A — lag phase  
3.  c. X gal is cleaved by Beta galactosidase to produce a blue colored end product.  
4.  b. B

The blue color indicates the induction of B galactosidase. The X gal is cleaved and the blue product is produced.

5. b. the glucose effect


The "glucose effect" is a result of the global regulation of operons through catabolite repression.
6. d. Addition of chloroform and SDS.

The assay did not work as the cells were not lysed. For X gal to interact with the Beta galactosidase produced in the E.coli, the cells must be lysed. We used SDS and Chloroform to lyse the cells.
7. d. An organism uses one carbon source to depletion, then switches to the metabolism of a second carbon source.
This is correct, when E. coli grows in the presence of glucose and second sugar, E. coli will use the glucose first. The metabolic pathways for the consumption of glucose are constituitive. The use of all other sugars is repressed. Once glucose is consumed, the metabolism of a second sugar may begin. As a result two growth phases are seen, the first is the growth on glucose, followed by a lag and then the growth on the second sugar followed by stationary and death.

8. d. If glucose is present, glucose will be metabolized prior to the metabolism of other sugars such as lactose. This is the main result of catabolite repression. E.coli will metabolize glucose preferentially.
9. c. Glucose levels are high.

When cAMP is low this is indicative of high concentations of glucose.

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

The cells were lysed, how is not indicated, but if the cells were lysed, the beta galactosidase would be released and would cleave the Xgal. In the set up, after inoculating the cells into the minimal medium + lactose, these cells must be incubated overnight to allow the induction process to occur and to accumulate a measureable amount of enzyme.
