
    pGLO Bacterial    
Transformation Practical 



• Genetic transformation literally  means change caused by genes. 
 

• It occurs when a cell takes up (takes inside) and expresses a new piece of 
genetic material—DNA.  
 

• This new genetic information often provides the organism with a new trait.  
 

• Genetic transformation is used in many areas of biotechnology.  
 

• In agriculture, genes coding for traits such as frost, pest, or drought 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 their disease. 

What is transformation? 



• Why bacteria? 
 

• To genetically transform an entire organism, you must insert the new gene(s) 
into every cell in the organism. Which organism is better suited for total 
genetic transformation–one  composed of many cells, or one composed of a 
single cell? 
 

• Scientists often want to know if the genetically transformed organism can pass 
its new traits on to its offspring and future generations. To get this 
information, which would be a better candidate for your investigation, an 
organism in which each new generation develops and reproduces quickly, or one 
which does this more slowly? 
 

• Safety is another important consideration in choosing an experimental 
organism.  
 

• Note: The bacterium Escherichia coli (E. coli) strain HB101 K-12, best fits 
the requirements described above: it is made of only one cell, it 
reproduces every 20 minutes, it does not make people sick, and it cannot 
survive outside the laboratory 

Bacteria 



 
• One large chromosome 
• Naturally contain one or more 

small 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. 
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• Beta Lactamase 
– Resistance to ampicillin  
 

• Green Fluorescent Protein (GFP) 
– Aequorea victoria jellyfish gene 
 

• araC  
– Regulates GFP transcription 

Our plasmid 

DNA➔RNA➔PROTEIN➔TRAIT 

A circular DNA molecule, capable of self-replicating. Extra-chromosomal 



Plasmids 



• The gene for GFP was originally isolated from the jellyfish, Aequorea victoria.  
 

• The wild-type jellyfish gene has been modified by a biotech company; specific 
mutations were introduced into the DNA sequence, which greatly enhance 
fluorescence of the protein.  
 

• This modified form of the GFP gene has been inserted into our pGLO plasmid. 

GFP 

http://zeiss-campus.magnet.fsu.edu/articles/probes/images/aequoreafpintrofigure1.jpg 
https://i.ytimg.com/vi/qK9aYnkIr3w/maxresdefault.jpg 



Explore mechanisms of genetic selection and gene regulation 
 

Aim 

1) The pGLO plasmid contains the gene for GFP and a gene for resistance 
to the antibiotic ampicillin.  

 
2) pGLO also incorporates a special gene regulation system that can be used 

to control expression of the fluorescent protein in transformed cells. 
The gene for GFP can be switched on in transformed cells simply by 
adding the sugar arabinose to the cell’s nutrient medium.  
 



Antibiotic Selection 
• The pGLO plasmid, which contains the GFP gene, also contains the gene for beta-

lactamase, which provides resistance to the antibiotic ampicillin, a member of the 
penicillin family. The beta-lactamase protein is produced and secreted by 
bacteria that contain the plasmid. 
 

• Beta-lactamase inactivates the ampicillin present in the LB nutrient agar to allow 
bacterial growth.  
 

• Only transformed bacteria that contain the plasmid and express beta-lactamase 
can grow on plates that contain ampicillin. Only a very small percentage of the 
cells take up the plasmid DNA and are transformed. Untransformed cells cannot 
grow on the ampicillin selection plates. 

Important points 



Gene Regulation  
What advantage would there be for an organism to be able to turn on or off 
particular genes in response to certain conditions? 
 

Important points 



• Adaptation to differing conditions and prevention of wasteful overproduction of 
unneeded proteins.  
 

• The genes involved in the breakdown of different food sources are good 
examples of highly regulated genes.  
 

• For example, the simple plant sugar arabinose is a source of both energy and 
carbon for bacteria. 
 

• The bacterial genes that make digestive enzymes to break down arabinose for 
food are not expressed when arabinose is not in the environment. But when 
arabinose is present, these genes are turned on. When the arabinose runs out, 
the genes are turned off again. 
 

• Arabinose initiates transcription of these genes by promoting the binding of RNA 
polymerase.  
 

• In the pGLO plasmid DNA, some of the genes involved in the breakdown of 
arabinose have been replaced by the jellyfish gene that codes for GFP. In the 
presence of arabinose, the GFP gene is turned on, and the bacteria glow brilliant 
green when exposed to UV light. 

Important points 



RNA Polymerase 
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Gene regulation 

an operon is a functioning unit of genomic DNA containing a cluster of 
genes under the control of a single promoter 



Experimental protocol 



Experimental protocol 



Why did we resuspend the bacterial colonies in transformation solution? 
 
 

     Step by step-transformation solution 

Transformation solution = CaCl2 
 

The positive charge of Ca+2 ions 
shields the negative charge of 
the phosphate groups 
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Chemically-competent cells uptake DNA after heat shock as it increases 
permeability of cell membrane 

Step by step-heat shock 



• Luria-Bertani (LB) broth: made from an extract of 
yeast and an enzymatic digest of meat byproducts 
 

• Medium that contains nutrients for bacterial 
growth and gene expression 
– Carbohydrates 
– Amino acids 
– Nucleotides 
– Salts 
– Vitamines 

 
• Agar is derived from seaweed. 

 
• It melts when heated, forms a solid gel when 

cooled (analogous to Jello-O), and functions to 
provide a solid support on which to culture 
bacteria. 

 
 

 

Step by step-LB nutrient broth 



Step by step-10 min incubation 

The 10-min incubation period following the addition of LB nutrient broth allows 
the cells to recover and to express the ampicillin resistance protein beta-
lactamase so that the transformed cells survive on the ampicillin selection plates. 



Step by step-streaking 

The purpose of streaking is to generate single colonies from a concentrated 
suspension of bacteria. A minute amount of the bacterial suspension goes a long 
way. Under favorable conditions, one cell multiplies to become millions of 
genetically identical cells in just 24 hr. 

A clump of genetically 
identical bacterial cells 
growing on an agar 
plate. Because all the 
cells in a single colony 
are genetically 
identical, 
they are called clones. 



Step by step-streaking 



Biotechnology 

Recombinant DNA 
Technology allows us to put 
genes from one species into 
another and have that 
species produce a new 
protein. 
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Assessment of results 



Assessment of results 



Assessment of results 
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