AP Biology
                                                                                 Bacterial Transformation Virtual Lab (pre-lab)


Name: ____________________________________________  Block: _________________  #: ________

Directions to Virtual Lab

· Go to http://www.classzone.com/cz/books/bio_07/book_home.htm?state=NJ or https://www.classzone.com/books/hs/ca/sc/bio_07/virtual_labs/virtualLabs.html (allow flash to run))
· Under Labs, select virtual labs.  Select Bacterial Transformation from the list of labs.
purpose/problem: What is the purpose of this lab? What are you trying to determine? 
____________________________________________________________________________________________________________________________________________________________________________________________________
materials
· Click the “X” to get out of the “PROBLEM.” 
· Now look at the Checklist on the Explore part of the virtual lab
· Select each item being used IN the lab.  
· You need to click on EACH material inside the PICTURE of the lab.  Read the description that appears for each item.  Fill in the box below:
	Material
	Purpose/ Why are you using it?

	E. Coli bacteria
	

	CaCl2
	

	E. Coli plasmids with ampR
	

	Sterile pipette
	

	Ice water bath
	

	Agar infused with ampicillin
	

	Sterile inoculating loops
	

	Biohazard container
	

	Incubator
	

	Sterile toothpicks
	


· Once you have selected all the items (10 total), click the procedure box in the upper left hand corner.
· You can now click procedure to start the lab.
procedure
· Follow the steps to the lab given on the screen until you complete all eleven (11) steps. 

· While completing the procedure, fill in your “Data/Results” part of your worksheet below.

· NOTE
· You do NOT need to print this lab notebook at any time. 

· While “conducting” the virtual experiment you may keep your DATA (lab) NOTEBOOK OPEN and fill in data while you click on the virtual lab set up.  
data/results
· NOTE
· You have to enter your data into the “lab notebook” in the virtual lab (top right-hand corner of the screen) AND also rewrite it into the data table below for credit on your worksheets. 
Table 1. Predictions for Bacterial Transformation Lab 
**Note: ampR is the recombinant DNA plasmid; + = has it and - = do NOT have it; ampicillin is an antibiotic that kills E. Coli

	Petri Dish
	Predictions/Hypotheses

(write the words: lawn growth, colony growth, no growth)

	#1: Control Agar with E. Coli +ampR
	

	#2: Agar + ampicillin with E. Coli +ampR
	

	#3: Control Agar with E. Coli -ampR
	

	#4: Agar + ampicillin with E. Coli -ampR
	


· Once you have entered your predictions into the virtual lab, the arrow for “STEP 1 of 11” will start blinking. Click on it. 

· Follow the procedure for STEPS #2, 3, 4 by dragging/mixing the correct materials together. 

· Once you have entered your growth observations into the virtual lab and into Table 2 below, the arrow for “STEP 10 of 11” will start blinking. Click on it. 
Table 2. Qualitative Data for Bacterial Transformation Lab

	Petri Dish
	Growth Observations 

(write the words: lawn growth, colony growth, no growth)
	Draw what the Petri Dish looks like at the end of the experiment

 (Don’t forget to COLOR and LABEL each Petri dish drawing below)

	#1: Control Agar with E. Coli +ampR
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	#2: Agar + ampicillin with E. Coli +ampR
	
	

	#3: Control Agar with E. Coli -ampR
	
	

	#4: Agar + ampicillin with E. Coli -ampR
	
	


Data Analysis/Post-laboratory Questions

1. What does a transformed E. Coli cell contain that a normal E. Coli cell does not? ______________________

2. Based on your observations, how can you tell which, if any, of the bacterial cells were transformed? EXPLAIN!

3. Which Petri dishes showed the MOST growth? Why? 

4. Which Petri dishes showed the LEAST growth? Why? 
5. What does the culture (Petri dish) with the partial growth (colony growth) tell you about whether all of the bacterial cells incorporated the ampR gene? 
6. Look at the 2 Petri dishes that had the MOST growth. What do they have in common? 
7. Will E. Coli bacteria, which have taken in the ampR gene have an advantage over “normal” E. Coli bacteria when grown in the environment of these Petri dishes? Why or why not? 
8. How does the Petri dish that showed no growth support the conclusion that some bacterial cells did take in the ampR gene?
9. Fill in the following information using the picture of the Petri dish below and the measurements from an ACTUAL pGLO lab procedure. You will have to read through lab procedure to find the # to use in table, below.


table 2: Transformancy Efficiency 
**Transformancy efficiency is expressed as the number of antibiotic resistant AND glowing colonies per microgram of pGLO. Each colony on your lb/amp/ara plate can be assumed to be derived from a single cell. 
	
	Luria Agar with Ampicillin & Arabinose +pGLO

	1. Determine the TOTAL number of green fluorescent cells/colonies

· Count the colonies on your LB/AMP/ARA +pGLO plate.
	_________ colonies (cells) that turned fluorescent (glowed)

	2. Determine the total amount of pGLO plasmid DNA in Bacterial Cells spread on Petri dish

· Total Mass of plasmid in bacteria = Volume of DNA used (µL) x Concentration of DNA used (µg/µL )

· You used10 µL of pGLO at a concentration of 0.08 µg/µL
	_______ µg pGLO plasmid used in the experiment

	3. Determine the fraction of pGLO plasmid DNA (in E. Coli) that you ACTUALLY spread on the LB/AMP/ARA Petri dish

· This is equal to # of µL of bacteria you spread on plate (100 µL from procedure) ÷ Total Volume in the +pGLO micro tube

· Total Volume = Amount of CaCl used + Amount of plasmid used + amount of Luria broth used
	_________ fraction of pGLO DNA (µL) you spread on your LB/AMP/ARA Petri dish 

	4. Determine the mass of the pGLO in the bacteria on the LB/AMP/ARA plate

· pGLO Mass = Total Mass (STEP 2) x fraction spread/used (STEP 3)
	________ Mass (µg) of pGLO DNA spread on your LB/AMP/ARA Petri dish

	5. Determine the # of colonies per µg of plasmid used.

· # of colonies counted (STEP 1) ÷ Mass of pGLO plasmid spread on plate (STEP 4)

THIS IS YOUR TRANSFORMANCY EFFICIENCY!
	________ transformants (colonies)/ µg


What are the INDEPENDENT and DEPENDENT variables used in this lab? _______________________________









These are the results of your LB/amp/ara/ +pGLO plate.








Use these data (


to complete the table below.
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