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Introduction:

The purpose of this lab is to insert genes that will make E. coli resistant to ampicillin and to also glow. Genetic transformation is an active uptake of free DNA by a bacterial cell (like E. coli) and the incorporation of the genetic information. This process was discovered by Griffith in 1928 with the transformation of Streptococcus pneumoniae. (Lorenz 1994). In this experiment plasmids, “a circle of DNA that is self-replicating and distinct from the normal genome of bacteria” (MedicineNet) are inserted into a host E. coli cell. An operon is the grouping of a operator, promoter, and genes. The lux operon is an operon that contains a gene for luciferase and a portion of the gene also has a resistance for ampicillin. This gene codes for enzymes that produce luciferins. These are what make the cell illuminate.  In this lab we performed a genetic transformation of E. coli cells. This lab used CalCl2 to help neutralize the negative charge of the DNA and heat shock to allow the plasmids into the cells. The heat shock is when ice lowers the temperature of the cells to slow the movement of the phospholipid bilayer. Then immediately heated at a high temperature. This process leaves a gap in the bilyaer for the plasmid to slide through fast enough before the bilayer moves again.  The hypothesis is that the E.coli cells with the plasmid will survive on a dish filled with ampicillin, and no ampicillin. Another hypothesis is that the E. coli cells that have no plasmid will survive in a petre dish without ampicillin and will die in a dish filled with ampicillin.  . This lab had many precautions including using new sterile equipment for each step and the “clam shell” technique for retrieving and spreading the cells in the agar plates.

Responses to the Lab Questions:

1.   Please describe, at the cellular/molecular level, the precise steps involved in heat shock. That is, how can we force a bacterial cell to take up a plasmid? (The animation from the ch.20 slides might help here. Follow the link in the slides, click on “techniques” and then click on “transferring and storing” at the top of the page.)
The process of “heat shock” affect the phospholipid bilayers movement. First the tubes with the cell suspensions were put in an ice bath. This ice bath slows down the movement of the bilayer making it easier for the plasmid to move into the cell. To actually move the plasmid. The tubes were immediately placed in a warm water bath. The heat helped to speed up the neutralized plasmid move through a gap in the slow moving bilayer. The tubes were then left in a normal room temperature environment so that the bilayer would speed up to normal and keep in the newly added plasmid. 
2. If any of the predictions regarding bacterial growth made in the pre-lab considerations differed from your observed results, please describe them and explain why you believe you obtained these results. 
Our dish of LB – I predicted that there would be colonies growing. When we completed the lab, there were no cells. This may have happened because we did not grab enough E. coli. Another prediction that differed was the LB + should have glowed. This set of colonies should have glowed because the plasmids were in the cells, but it did not translate nor show in the offspring. This may have also been from a lack of E. coli cells, or that the glow only happens in the presence of ampicillin. 
3. What are you selecting for in this experiment? (i.e., what allows you to identify which bacteria have taken up the plasmid?
The indicator on the genotype of the E. coli bacteria is the plasmid. The plasmid is resistant to ampicillin, so if the bacteria grows on the plate with agar and ampicillin, it is concluded that the plasmid was taken up by a bacterial cell. The luria broth also made this more apparent by adding a glow to the cells.
4. Transformation efficiency is expressed as the number of antibiotic-resistant colonies per μg of plasmid DNA. The object is to determine the mass of plasmid that was spread on the experimental plate and that was, therefore, responsible for the transformants) the number of colonies) observed. 

Because transformation is limited to only those cells that are competent, increasing the amount of plasmid does not necessarily increase the probability that a cell will be transformed. A sample of competent cells is usually saturated with the addition of a small amount of plasmid, and excess DNA may actually interfere with the transformation process. 

a. Determine the total mass (in μg) of plasmid used. Remember that you used 10 μL of plasmid at a concentration of 0.005 μg/ μL. 
The total mass of the plasmid used was 10 μL plasmid x 0.005 μg/μL = 0.05 μg plasmid
b. Calculate the total volume of cell suspension prepared.
(5 μL E. Coli) + (250 μL CaCl2) + (10 μL plasmid DNA) + (250 μL LB) = 515 μL cell suspension in total
c. Now calculate the fraction of the total cell suspension that was spread on the plate.
 (100 μL of cell suspension to agar plate) divided by (515 μL cell suspension) = 20/103
d. Determine the mass of plasmid in the cell suspension spread. 
0.05 μg plasmid x 20/103 = 1/103μg plasmid

e. Determine the # of colonies per μg of plasmid DNA. Express your answer in scientific notation. This is your transformation efficiency.
(1 colony) divided by (.05 μg plasmid x 1/103μg plasmid) = 2.0 x 10^3 colonies per μg of plasmid DNA
5. What factors might influence transformation efficiency? Explain the effect of each factor that you mention. 

Many factors can influence the transformations efficiency. The process of “heat shock” is very fragile. If it is not done correctly, the plasmids may not enter the cells and have transformation. This would be apparent at the end of the lab when the cells do not survive in the agar plate with ampicillin. When transporting the E. coli either from the starter plate to the tubes or from the tubes to the agar experimental plates, contamination can occur. This contamination from the air could cause the bacteria to change and not give accurate results.
Conclusion: 
After observing and documenting the results that we collected. I conclude that this experiment had a few different results than I predicted. The results of only one colony in our LB + ampicillin plate was different because I thought that many would grow because it is resistant. I also thought that the LB – plate would still have colonies because there is no ampicillin to kill off the bacteria. The glow of the colony was very dim and could have had more very small colonies that could not be seen with the naked eye.
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