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Bacterial Transformation
Introduction
Bacterial transformation is the process by which bacterial cells take up foreign DNA molecules from their environment. If this DNA has an origin of replication recognized by the host cell DNA polymerases, the bacteria will replicate the foreign DNA along with their own DNA. Plasmids are small, circular DNA molecules that are not part of the bacterial genome. Under normal circumstances, plasmids are not essential for survival of the host bacteria. However, many plasmids contain genes that enable bacteria to survive and prosper in specific environments. Some plasmids carry one or more genes that confer resistance to antibiotics. A bacterial cell containing such a plasmid can live and multiply in the presence of the antibiotic. 
This practical will run over two weeks. In the first week you will transform competent bacteria with plasmid A and plasmid B. One plasmid has antibiotic resistance to kanamycin and the other to ampicillin. You will spread the transformed bacteria on agar plates in the presence of kanamycin or ampicillin to work out which plasmid is resistant to which antibiotic. These plates will be incubated overnight and then refrigerated. Colonies of bacteria will be grown in LB broth from your agar plates in preparation for the second week. In the second week you will examine the agar plates to see which plasmids grew on which antibiotic. You will extract plasmids from the broth and analyse the plasmids using gel electrophoresis. 
Summary of practical:
Week 1
Transformation of competent bacteria

Week 2

Extraction and analysis of plasmids

Method:
Work in groups of four.
Week 1
Transformation of competent bacteria

1. Pipette 50l of DH5 competent E.coli cells into two 1.5ml microcentrifuge tubes. Label the first tube A and the second tube B. 

2. Add 5l of plasmid A (2ng/l) to the cells in tube A and repeat with 5l of plasmid B (2ng/l) into tube B. Mix each tube of cells very gently by flicking as demonstrated. Do not mix by pipetting up and down.

3. Incubate the tubes on ice for 30 minutes.

4. Heat shock the cells for 20 seconds in a 42oC water bath.

5. Place the tubes on ice for 2 minutes.

6. Add 950l of SOC medium and incubate at 37oC for 1 hour shaking at 225rpm.

7. Collect 2 agar plates with kanamycin antibiotic and 2 agar plates with ampicillin antibiotic. 
8. Using the aseptic technique, spread 100l of the transformed cells from tube A onto a kanamycin plate and a further 100l of cells onto an ampicillin plate. Repeat for cells from tube B. Be sure to label the plates clearly and appropriately with plasmid A or B and your initials.
Your plates will be incubated overnight at 37oC and then stored in the fridge for week 2 of the practical. A colony will be grown up from each plate in LB broth for analysis in week 2.
Week 2
Plate analysis, extraction and analysis of plasmids

Part 1: Analysis of plates 

1) Examine your plates from the previous week and make any observations.

2) Count the number of colonies per plate. If there are too many to count, divide the plate into quarters and count one quarter, then multiply by 4. Work out the transfection efficiency using this formula
Transformation efficiency (transformants/g) =    Number of colonies on plate

                                                                               g of DNA per transformation
(Remember we spread 100 l of the bacteria and DNA)

Part 2: Extraction of plasmids
Do an extraction for both plasmid A and B.

3) Pipette 1.5 ml of overnight culture into a microcentrifuge tube and centrifuge at 8000 rpm for 3 minutes. Do this for both plasmid types in separate tubes.
4) Discard the supernatant and resuspend the pellet in 250l of resuspension buffer (P1). Make sure the pellet is completely resuspended with no clumps.
5) Add 250 l of lysis buffer (P2) and immediately mix thoroughly by inverting the tube a number of times. Incubate the tube at room temperature for 3-5 minutes. Do not exceed 5 minutes.

6) Add 350 l of neutralization buffer (N3) and mix thoroughly by inverting the tube.

7) Centrifuge for 10 minutes at 13,000 rpm.

8) Apply the supernatant from step 7 to a QIAprep spin column then centrifuge for I minute at 13,000 rpm. Discard the flow through and put the column back in the same collection tube.
9) Add 500 l of PB buffer and centrifuge for 1 minute at 13,000 rpm. Discard the flow through and put the column back in the same collection tube.

10) Wash the column by adding 750 l of PE buffer and centrifuge for 1 minute at 13,000 rpm. Discard the flow through and spin the column for a further minute to completely dry the column and remove residual PE buffer.
11) Place the column in a clean 1.5 ml microcentrifuge tube labeled clearly A or B. To elute the DNA add 50 l of EB buffer to the centre of the column. Allow to incubate for 2 minutes then centrifuge for 1 minute. Discard the column. The microcentrifuge tube now contains 50 l of plasmid.
Part 3: Analysis of plasmids
12) Pipette 3 l of your plasmid into a clean 0.2ml PCR tube. Pipette 3l of the loading dye into the same tube and mix by pipetting up and down a few times.

13) Load 6 l of your plasmid and dye mix into a well on the gel as demonstrated. Be sure to make a note of which sample is in which well. Repeat for both samples.
The gels will be run at 100V for approximately 45-60 minutes. Your demonstrator will help you to visualise your DNA under UV light. 
Questions from this practical for Assessment 2
1) How much DNA in ng was added to each tube of bacteria? If 250pg of DNA was required, how many l would have been needed? Show your workings clearly. (6)
2) In week 1, plasmids were introduced into competent bacteria and plated onto selective media. Present the results of your findings in an appropriate way and state which plasmid contains which resistance gene? (10)
3) Calculate the transformation efficiency for each of the transformations you performed. Show your workings clearly. (5)
Transformation efficiency (transformants/g) =    Number of colonies on plate

                                                                                   g of DNA per transformation

5l of plasmid at 2ng/l were used per transformation.

4) What factors may affect transformation efficiency and why? (8)
5) Present results of the gel electrophoresis including labels for each lane. (6)

6) Give an estimate for the sizes of the plasmids in base pairs. (2)
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