pGLO Transformation
Name: _____________________________________
Section: ________

I. Introduction to Transformation

In this lab you will perform a procedure known as genetic transformation. Remember that a gene is a piece of DNA which provides the instructions for synthesizing (codes for) a protein. This protein gives an organism a particular trait. Genetic transformation literally means change caused by genes, and involves the insertion of a gene into an organism in order to change the organism’s trait. Genetic transformation is used in many areas of biotechnology. In agriculture, genes coding for traits such as frost, pest, or spoilage resistance can be genetically transformed into plants. In bioremediation, bacteria can be genetically transformed with genes enabling them to digest oil spills. In medicine, diseases caused by defective genes are beginning to be treated by gene therapy; that is by genetically transforming a sick person’s cells with healthy copies of the defective gene that causes the disease.


You will use a procedure to transform bacteria with a gene that codes for Green Fluorescent Protein (GFP). The real life source of this gene is bioluminescent jellyfish Aequorea victoria. Green Fluorescent Protein causes the jellyfish to fluoresce and glow in the dark. Following the transformation procedure, the bacteria express their newly acquired jellyfish gene and produce the fluorescent protein, which causes them to glow a brilliant green color under ultraviolet light.  


In this activity, you will learn about the process of moving genes from one organism to another with the aid of a plasmid. In addition to one large chromosome, bacteria naturally contain one or more circular pieces of DNA called plasmids. Plasmid DNA usually contains genes for one or more traits that may be beneficial to bacterial survival. In nature, bacteria can transfer plasmids back and forth allowing them to share these beneficial genes. This natural mechanism allows bacteria to adapt to new environments. The recent occurrence of bacterial resistance to antibiotics is due to the transmission of plasmids.  
II. Transformation Procedure
1. Always keep cultures on ice until heat shock. Cold and well-suspended cells are the key!

2. The cultures need to be submerged in cold water.
3. Students should obtain a 400 ml plastic beaker to place used pipettes and inoculating loops. 
4. Label one closed micro test tube +pGLO and another –pGLO. Label both tubes with your names. Place them in the foam tube rack. 
5. Open the tubes and using a sterile pipette, transfer 250 µl of CaCl2 into each tube.

6. Place the tubes in ice bath.

7. Use a sterile loop to pick up 10 – 15 colonies of bacteria from your starter plate. Pick up the +pGLO tube and immerse the loop into the transformation solution at the bottom of the tube. Spin the loop between your index finger and thumb until the entire colony is dispersed in the transformation solution. The solution should be visually checked to make sure there are no clumps but it can be cloudy. Place the tube back in the ice bath. Using a new sterile loop, repeat for the –pGLO tube. 
8. It is best if the culture is iced for about 10 minutes before adding the plasmid. After being iced, add 10 µl of pGLO plasmid to the + tube using a new sterile loop. There should be a film of plasmid solution across the ring. The – tube will not receive any plasmid.
9. Keep on ice again for about 10 minutes (ideally).

10. Label your four nutrient agar plates on the bottom as follows:

· Label one LB/amp plate:

+pGLO

· Label one LB/amp/ara plate:
+pGLO

· Label one LB/amp plate:

-pGLO

· Label one LB plate: 

-pGLO

11. Heat shock. The tubes need to be put through a rapid temperature change. Tubes should be placed into the warm water bath directly from ice bath and then returned directly back to the ice.

· 90 seconds heat shock at 47°C.

· 3 minutes back on ice.
12. Add 250 µl of LB to “recover” cells. The LB tube can be left at 37°C (room temperature) to facilitate the process. At this point, the longer you wait the better. Cultures can be recovered at 37°C or room temperature. This gives the transformed cells some time to become “active” again after the ice incubation. The cells will begin to express genes on the plasmid.
13. Plate culture onto agar plates.

100 µl of + culture onto the LB/amp and the LB/amp/ara plates.

100 µl of – culture onto the LB and LB/amp plates. 
Disposable bulb pipettes can be used to pipette 100 µl. Use an inoculating loop to spread cells. Students SHOULD NOT break the agar when spreading the cells. No downward force on the loop is necessary when spreading the cells. 

14. Stack your plates and tape them together. Incubate plates overnight at 37°C, placing them upside down in the incubator. Again, place the plates into the incubator as late in the afternoon as possible. Satellite colonies will begin forming at longer incubation times.
III. Analysis of Results

1. Observe the results obtained from the transformation lab under normal room lighting. Then turn out the lights and hold a UV light over the plates.
2. Carefully observe and draw what you see on each of the four plates. 
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3. How much bacterial growth do you see on each plate?

4. What color are the bacteria?

5. How many bacterial colonies are on each plate (count the spots you see)?

