1. b. genotype

2. d. an artificial substrate for Beta galactosidase.
a) X gal is used as an artificial substrate to test for the presence of Beta galactosidase. When X gal is cleaved, a blue colored product is produced.
3. b. lac plus
a) In the presence of glucose the lac minus cell will use the glucose and will not express B gal. Thus the color of the colonies will be white. In the presence of lactose the lac plus cell will use the lactose and will express B gal. Thus the color of the colonies will be blue as Bgal breaks down Xgal in the medium to form the colored endproduct.
4. c. lactose

a) B galactosidase is involved in the metabolism of lactose. Lactose in the natural substrate.
5. c. DNA

6. b. minimal medium + glucose
a) In minimal medium, the carbon source that is added, is the only carbon source available. Lac- E.coli will be able to use glucose but will not be able to use lactose. These cells will not grow on medium where lactose is the only carbon source available.
7. a. phenotype

8. b. protein - Beta galactosidase is a protein coded for by the lac operon of E.coli.
9. b. operon

10. b. The growth would be red (pigmented)
a) If the pigment variation is a phenotypic variation, then with a change in the environment the phenotype will change.
11. a. white

a) As a result of a change in the environment the phenotype changes. If glucose is present, the lac operon will not be induced, the colonies will be white. If lactose is present, the lac operon will be induced, the colonies will be blue. The change in the phenotype is a direct result of the environment, the sugar present. The phenotype is not changed permanently - it varies dependent upon the environment.
12. c. Tsoy + glucose and Tsoy + lactose
a) Because Tsoy media was used, the lac- E.coli will be able to grow on both plates. Tsoy contains a number of different carbon sources and the E. coli will not need to depend upon the sugar added to the medium. Using Tsoy as a base will not allow the observation of the lac- phenotype.
13. c. lac-
a) The genotype refers to the genetic information in the cell. This organism would be lac -. Only one out of 1X 10 10 cells grew on the minimal medium + lactose plates. This suggests that the culture was not able to metabolize lactose. The one cell would be the result of a spontaneous mutation to lac +.
14. a. induced

a) When lactose is present, the lactose or a form of lactose, binds to the lac repressor. This induces the lac operon as the repressor can no longer bind to the operator site. This allows RNA polymerase to proceed down the DNA and the genes of the lac operon are transcribed.
15. d. neither type of medium.

a) Blue colonies would be formed on minimal medium that contained lactose and X gal, if the E.coli was able to metabolize the lactose. However, lac- E.coli cannot metabolize lactose.
16. b. mistakes in DNA replication.
a) Spontaneous mutations occur during DNA replication at a very low frequencey.
