
Name: ________ ______WARD'S 
Group: ________________________- Glowing Bacteria: 
Date: _____ ___________Transformation with a 

Firefly Gene Lab Activity 

ANALYSIS 

# of colonies on plate _____ 

A cell must be competent for transformation to occur. Not all cells in solution become competent and 
therefore never incorporate the plasmid. Transformation efficiency is the number of transformed colo
nies per ~g of plasmid. Using the directions below, calculate the transformation efficiency. 

ll!!I!J The tube of plasmid pBestLuc supplied in this activity contains 1 ~g of pi"mid in 100 ~l ofbu!fer.~ 

Total mass of plasmid used 


Concentration of plasmid _________ 

Volume of plaSmid solution used _ _ ______ 

Mass of plasmid used (volume x concentration) ________ 


Fraction of transformation suspension placed on plate 


Total volume of suspension ___________________ 

Total volume placed on the plate/ total volume of suspension __________ 


Total mass of plasmid on plate 


Mass of the plaSmid used x fraction of suspension on the plate _________ 


Number of colonies per ~g of plaSmid 


# of colonies on the plate/mass of plasmid on the plate ________ 
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WARD'S Name:______________ 
Glowing Bacteria: Group: ________________________ 
Transformation with a Date: _____________________ 
Firefly Gene Lab Activity 

ASSESSMENT 

1. 	 Based on your observations, cUd transformation occur? Why or why not? 

2. 	 Why cUd the Luria agar plate you used contain the antibiotic ampicillin? 

3. 	 You performed a transformation and got the results on the three plates shown below. You added 
10 ~ of plasmid at a concentration of 0.005 llg/ ~ to cells suspended in 300 ~ of CaCh After your 
heat-shock step, 200 ~ of Luria broth was added to each reaction. After the experiment was com
plete, you placed 200 ~ of the final solution on each plate and incubated . Calculate the transforma
tion effiCiency of each reaction and then calculate the average transforma tion efficlency for all of 
your trials. 

17 colonies 	 12 colonies 11 colonies 
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4. 

Calculate the results using the formula for transformation efficiency for each plate: 

Total mass of plasmid used: 

Total volwne of suspension: 

Fraction of suspension put on plate: _______________ 

Total mass of plasmid in fraction: 

Nwnber of colonies per Ilg of plasmid: 

Average: ____________ 

Which of the following statements is/are not true about bacterial transformation? Why? 

a) Cells can only be transformed when they are in a competent state. 

b) Transformation may only be performed using plasmid DNA containing antibiotic-resistance 
genes (R factors). 

c) Transformed cells are capable of passing their newly-acquired traits onto succeeding genera
tions. 

d) Transformation was first discovered in the bacteriwn Streptococcus pneumoniae. 

e) Cells must first be treated artificially in the laboratory before they are capable of undergOing 
transformation. 
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73 . LABORATORY 6 

3. Your teacher will provide you with the actual bp data. 

Compare your results to these actual sizes. Note: This interpolation technique is not exact. You 
should expect as much as 10% to 15% error. 

Table 6.1: Distance Hindlll produced fragments migrate in agarose gel (cm) 

Hindlll 

Actual bp Measured 
Distance (em) 

23,130 -

9,416 

6,557 

4,361 

2,322 t 

2,027 t 

570 "t 

125 " 

• may not be detected 
t may form a single band 

Table 6.2: Distance EcoRI produced fragments migrate in agarose gel (cm) 

feoRf 

Measured 
Distance (em) 

Interpolated 
bp 

Actual bp 

Band 1 

Band 2 

Band 3 

Band 4 

Band 5 

Band 6 



74' LABORATORY 6 

Graph 6.1 Graph Title: _________________________ 
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75 . LABORATORY 6 

4. 	For which fragment sizes was your graph most accurate? For which fragment sizes was 
it least accurate? What does this tell you about the resolving ability of agarose-gel 
electrophoresis? 

Analysis 
1. 	Discuss how each of the following factors would affect the results of electrophoresis: 

a. Voltage used ____________________________ 

b. Running time ____________________________ 

c. Amount of DNA used _________________________ 

d. Reversal of polarity _________________________ 

2. 	Two small restriction fragments of nearly the same base-pair size appear as a single band, 
even when the sample is run to the very end of the gel. What could be done to resol ve the 
fragments? Why would it work? 

Questions 	 1. What is a plasmid? How are plasmids used in genetic engineering? 



76 . LABORATORY 6 

2. What are restriction enzymes? How do they work? What are recognition sites? 

3. What is the source of restriction enzymes? What is their function in nature? 

4. Describe the function of electricity and the agarose gel in electrophoresis. 

5. 	If a restriction enzyme digest resulted in DNA fragments of the following sizes: 4,000 base 
pairs, 2,500 base pairs, 2,000 base pairs, 400 base pairs, sketch the resulting separation by 
electrophoresis. Show starting point, positive and negative electrodes, and the resulting 
bands. 

6. What are the functions of the loading dye in electrophoresis? How can DNA be prepared for 
visualization? 



77 • LABORATORY 6 

7. Use the graph you prepared from your lab data to predict how far (in cm) a fragment of 
8,000 bp would migrate. 

8. How can a mutation that alters a recognition site be detected by gel electrophoresis? 


