Homework problems (Due week of Nov 14)

From Book:

Chapter 10 problems :3, 4, 6, 24, 27, 28

 (note typo in 27 part b: trpR2, trpO2, trpA2 should be trpR-, trpO-, trpA-.)

To hand in:

1.
a. A mutant of E. coli is found that produces both B-galactosidase (lacZ) and permease (lacY) constitutively (i.e. whether lactose is present or not).   What are two possible genotypes of this mutant?


b. A second mutant is isolated that never produces B-galactosidase, but it can be induced to produce permease when lactose is present.  What is the genotype of this mutant?


c. A partial diploid is produced from the two mutants in parts (a) and (b).  When lactose is absent, neither enzyme is made. When lactose is present, both enzymes are made.  What must be the genotype of the mutant in part (a)?

2. The control of the Arabinose operon is much like the lactose operon since both control metabolism of sugars.  The operon has an operator site (araO) that controls three genes (araB, araA and araD). There is a separate controlling locus (araC) that encodes a repressor.  Finally, there is also a CAP binding site that binds the CAP-cAMP complex.  One difference is that the araC protein also acts as an activator when bound to arabinose which is necessary to start transcription. Imagine that you have several strains and merodiploids that contain wild type (+) or nonfunctional mutants (-) at some of those loci.  Predict the phenotypes (expression of araA or araB in the presence or absence of glucose or arabinose) for these strains:

	
	Arabinose present
	Arabinose absent  
	Arabinose and Glucose present

	
	araB activity
	araA activity
	araB activity
	araA activity
	araB activity
	araA activity

	araC+ araB+ araA+


	
	
	
	
	
	

	araC- araB+ araA-


	
	
	
	
	
	

	araC+ araB- araA-/F’araB+araA+
	
	
	
	
	
	

	araC+ araO- araB+ araA+/ F’ araO+ araB- araA-
	
	
	
	
	
	


3. The arginine operon is repressible.  In other words it is normally on, but is turned off when arginine is abundant.  Like other operons it contains a repressor (argI) that can bind DNA and can bind to arginine, a promoter, an operator (argO) and some enzymes for arginine biosynthesis (argA, argB, argC).

You have four mutants with the following properties:

Mutant 1: The promoter is not recognized by RNA polymerase 

Mutant 2: the operator cannot bind the repressor

Mutant 3: the repressor protein cannot bind DNA

Mutant 4: the enzyme argA cannot catalyze the first step in arginine biosynthesis.

Assume arginine concentrations in the cell are low.

	
	Is Arginine produced?
	Is there enzyme activity for araB?
	Will the mutation be trans-dominant, cis-dominant, or recessive in a merozygote?

	Mutant 1
	
	
	

	Mutant 2
	
	
	

	Mutant 3
	
	
	

	Mutant 4
	
	
	


