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Easy Transformation of 
E. coli using the pGLO™ Bacterial Transformation Kit
1.
This experiment correlates with Lab 6: Exercise 6A in the 2001 College Board’s AP Biology Lab Manual. The suggested complete kit (pGLO Bacterial Transformation Kit; catalog number 166-0003EDU) is available from Bio-Rad Laboratories; see Appendix G for contact information. This kit is sufficient for 8 workstations accommodating four students per workstation.
2.
The student pages are also available on the CD that is located on the inside back cover of this manual. See Appendix A for more information.
Ideas for Inquiry

This experiment lends itself well to development into an inquiry investigation. Some possible investigations include:

· How does varying the concentration of arabinose in the LB/Amp/Ara affect the production of GFP in cells?

· Can you make the bacteria in the LB/amp plate produce GFP by later adding arabinose?

· Can you influence transformation efficiency by altering the amount of plasmid added to the transformation (+) tube?

· Design an experiment to transform cells from a liquid culture.
Time Requirements
	Pre-lab preparation
	90 minutes

	Procedure
	45 minutes

	Analysis and assessment
	40 minutes


Pre-lab Preparation
	Step
	Objective
	Time Required
	When

	1
	Prepare agar plates
	1 hour
	3‑7 days prior

	2
	Rehydrate E. coli
Streak starter plates
Rehydrate pGLO plasmid DNA
	15 minutes
	24‑36 hours prior

	3
	Aliquot solutions and set up workstations
	15 minutes
	Just prior


Pre-lab Procedure
[image: image1.wmf]1.
Approximately three to seven days prior to the lab, prepare five agar plates for each student workstation. Each workstation should have one LB plate, two LB/amp plates, and one LB/amp/ara plate. The fifth plate will also be labeled LB and will server as the “starter plate” on which the host bacteria, E. coli, will grow and serve as the source of cells for the transformation. Agar is prepared according to standard procedures, and a complete description can be found in the pGLO instruction manual. Briefly, agar is added to 500 mL of distilled water, then dissolved and heat-sterilized in a microwave. Upon cooling, ampicillin and arabinose are added, and then plates are poured. 
Figure 1: Preparing agar just prior to heat sterilization
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Figure 2: Adding ampicillin and/or arabinose to cooled agar and then pouring plates
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Approximately 24‑36 hours prior to the lab, rehydrate the E. coli bacteria and pGLO plasmid DNA and streak the bacteria onto the starter plates. Using a sterile pipet, rehydrate the lyophilized bacteria with 250 µL of transformation solution. Mix well and streak 10 µL onto an LB agar plate prepared in Step 1. The goal of streaking is to generate single colonies from a concentrated suspension of bacteria. A minute amount of suspension goes a long way! Each workstation will need one starter plate.
Figure 3: Streaking plates in a quadrant-like fashion using rehydrated E. coli bacteria

Similarly, prepare the pGLO plasmid DNA; use a new sterile pipet to add 250 µL of transformation solution to the vial of lyophilized pGLO plasmid DNA and store in a refrigerator until ready to use. 
3.
Just prior to performing the experiment, aliquot 1 mL of CaCl2 transformation solution and 1 mL of LB nutrient broth into separate 2 mL microtubes and distribute them to each workstation. Set up the workstations with the materials as described in the student’s section.
answers to Pre-lab Questions
1.
Insertion of a gene into an organism in order to change that organism’s trait.

2.
A plasmid is used to transfer GFP.
3.
By adding the sugar arabinose, which is the inducing agent of expression.
4.
A single-celled organism would be the best choice because it only contains one cell that needs to take up the new gene(s).
5.
An organism which reproduces quickly will allow you to quickly assess if the new trait has been passed on.

Sample results
1.
Answers will vary.

2a.
A lawn of whitish bacteria
  b.
No growth, therefore no colonies

  c.
Multiple whitish colonies. Answers will vary.
  d.
Multiple colonies that are whitish under normal lighting and fluoresce bright green when exposed to either long-wave UV light or viewed with the BlueView Transilluminator. Numbers of colonies will vary.
3.
Answers will vary.

4.
The bacteria have been successfully transformed if they can grow on both the LB/amp (+pGLO) and the LB/amp/ara (+pGLO) plates and not on the LB/amp (-pGLO) plates. Additionally, the bacterial colonies on the LB/amp/ara plates should fluoresce when exposed to UV light.


Transformation is not successful if colonies are not present on the +pGLO plates (which are LB/amp & LB/amp/ara). This could either be due to not adding the plasmid or not adding a colony of bacteria to the tube just prior to transformation.

5.
Answers will vary.

Answers to Questions:

1.
A control plate is a guide to help interpret experimental results. In this experiment, both –pGLO plates are control plates

The LB (-pGLO) control plate confirms that the bacteria is viable but cannot grow on ampicillin, as evidenced by the lack of colonies on the LB/amp (-pGLO) plate. Without this control, one would not know if the absence of bacteria were due to its inability to grow on ampicillin or some other cause. 

By comparing the LB/amp (-pGLO) control plate to the LB/amp (+pGLO) plate, it shows that only genetically transformed bacteria can grow on ampicillin due to the uptake of the pGLO plasmid and the expression of the ampicillin-resistance gene. 


Finally, the LB (-pGLO) plate can be compared to the other two LB/amp plates to further demonstrate that the bacteria from the starter culture must uptake the plasmid in order to grow on ampicillin plates.

2.
It can be inferred that those genes can now be expressed by the host’s protein machinery
3a.
One factor is the sugar (arabinose) in the LB/amp/arabinose plate, and the other is the UV or blue light that is necessary to cause the GFP protein within the bacteria to fluoresce.
  b.
Gene regulation allows an organism to adapt to differing conditions and prevents wasteful overproduction of unneeded proteins.
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