General strategies for solving these problems:

1. If it helps, draw out the plasmid and label all the different genes.

2. Next, use a flowchart or other strategies to help you remember which genes are controlled by other molecules.

3. Approach the table one row at a time, rather than going down each column. This way you continue to consider only one scenario at a time (ex.  When the bacteria are growing on LB plain) 
Transformation Practice Problem #1:

During the summer, you work at a local biotech company as an intern. The company is developing new systems to mass-produce proteins. One of the proteins that the company wants to mass-produce is GFP (Green Fluorescent Protein). You are so excited about this, since you remember working with GFP in AP Biology Class. Wonderful thoughts of your AP Biology teacher fill your head(. Your task is to see how well a new plasmid that carries the GFP gene works. The plasmid is called pMV1. pMV1 contains three genes on it:

· The TetR gene. This gene codes for a protein that destroys Tetracycline (Tetracycline is an antibiotic).

· The GFP gene. The GFP gene codes for the protein.

· The Blk3 gene. The Blk3 gene codes for a protein that binds to the operator of the GFP gene unless maltose is present. When Blk3 is bound to maltose, it allows the RNA Polymerase to transcribe the GFP gene. 

You do a transformation procedure of E. coli and the pMV1 plasmid and then plate your results on several kinds of plates. (The E. coli you use does not have any antibiotic resistance genes on its chromosome, nor does it contain the GFP or Blk3 genes on its chromosome). All plates are then incubated at 37 degrees for 24 hours (LB is standard media for bacteria and does not contain maltose). 

Complete the following table below based on the bacteria that you see alive after 24 hours of growth. For the last 4 columns, indicate if will be true for ALL cells, SOME cells, or NONE of the cells that are growing after 24 hours. If there are no colonies, then you should not fill out the last 4 columns for that row.

	Condition
	    Any Colonies?

(Yes or No)
	Cells glow under UV light?

(All, Some, None)
	Cells produce Blk3 mRNA? 

(All, Some,None)
	Cells Contain pMV1 plasmid?

(All, Some,None)
	Cells contain Tet R gene?

(All, Some,None)

	LB-Plain
	
	
	
	
	

	LB-with tetracycline
	
	
	
	
	

	LB-with ampicillin
	
	
	
	
	

	LB-with tetracycline and maltose
	
	
	
	
	

	LB-with maltose
	
	
	
	
	


* ampicillin is another antibiotic

Transformation Practice Problem #2

von Gierke’s disease is a rare disease in which individuals are unable to produce functional enzyme G6P which is needed to convert monosaccharides into glycogen for storage in the muscles.  You are working for a local biotechnology company that is trying to use genetic engineering to produce the G6P.  You use a plasmid that you have created called pMOO.  The pMOO plasmid has the following genes on it:  

G6P gene – This gene codes for the G6P protein


NeoR gene – This gene codes for the protein that destroys the antibiotic Neomycin.   


Mlk gene – This gene codes for the Mlk protein.  This protein binds to the operator in front of the G6P gene only when there is galactose present and prevents transcription.  When galactose is not present, the Mlk protein is not able to bind to the operator.

CookE gene – this gene codes for a protein called CookE .  The CookE protein is a purple fluorescent protein.  

You do a transformation procedure with E. coli and the pMOO plasmid.  You plate the results of the transformation procedure on a series of different plates and grow them for 24 hrs at 37ºC.  You can assume that LB media (LB plain) does not contain galactose or any antibiotics.  You can also assume that E. coli are not naturally resistant to any antibiotics.     

Based on the bacteria you would expect to see alive after 24 hours of growth at 37(C, answer the selected questions in the table below.  For questions 64-67 indicate if the statement will be true for ALL cells, SOME cells, or NONE of the cells that are alive.  

	
	Any colonies?  (Yes or No)
	Cells make CookE protein? 

(All, Some, None)
	Cells make Mlk mRNA?  (All, Some, None)
	Cells produce G6P protein?

(All, Some, None)

	LB Plain
	
	
	
	

	LB + tetracycline
	
	
	
	

	LB + neomycin
	
	
	
	

	LB + neomycin + galactose 
	
	
	
	

	LB + galactose
	
	
	
	


* Tetracycline is another anitibiotic

