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History 

In 1971, researchers found an efficient way to introduce tiny loops of DNA called plasmids into E. coli 

bacteria.  Scientists use plasmids containing genes to transform, or change, bacteria.  Bacterial transformation is one 

example of genetic engineering, or the manipulation of an organism’s genes.   The goal of this experiment is to 

genetically engineer the E. coli strain, mm294, by introducing two new genes, the green fluorescent protein (GFP) 

gene and the ampicillin resistance (AMP) gene.   

The GFP gene is found in the Pacific jellyfish, Aequorea victoria.  When GFP is produced and becomes 

excited, a fluorescent green light is emitted.  This ability to glow is called “bioluminescence.”  By knowing the 

location of the gene, scientists can “cut out” the GFP gene from the jellyfish DNA.  Once the gene is isolated, it 

can be “glued” into a plasmid that contains the AMP gene, which enables bacteria to survive in the presence of the 

antibiotic ampicillin.  When a plasmid containing both the GFP gene and AMP gene is transferred into an E. coli 

bacterium, the newly transformed cells are grown in a culture dish that contains ampicillin.  Only successfully 

transformed cells will grow on this selective medium and glow. 

 

Applications 

Genetic engineering has many uses in society.  This technology allows scientists to use bacteria to mass 

produce medically important proteins, including insulin, clotting factors, human growth hormone, interferon and 

red-blood cell stimulators.  The protein harvested from the bacterial culture has been expressed from a human gene 

and is identical (or very nearly so) to the human protein.  Producing therapeutic proteins from cloned human genes 

inside Escherichia coli hosts virtually eliminates the risk of virus contamination and allergic sensitivity.  Some examples 

of approved drugs produced from cloned genes are listed on the chart below. 
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Product Generic name/Company 
Year of first 
U.S. Approval 

Approved for 

Human insulin Humulin/Eli Lilly & Co. 1982 Diabetes mellitus 
Human growth hormone Protropin/Genetech, Inc. 1985 Growth hormone deficiency 

in children 
Interferon-α Intron A/Scherin-Plough 1986 

1988 
1991 
1992 

Hairy cell leukemia 
Kaposi’s sarcoma 
Hepatitis C 
Hepatitis B 

Erythropoietin Epoetin alfa/Amgen 1985 Anemia 
Colony-stimulating factor 
(CSF) 

Leukine/Immunex Corp. 1991 Bone marrow transplantation 

DNase I Pulmozyme/Genetech, Inc. 1993 Cystic fibrosis 
Human tumor necrosis 
factor 

Etanercept/Amgen 1998 Juvenile rheumatoid arthritis 

Interferon beta-1a Rebif/Serono 2002 Multiple sclerosis 
Human antibody blocker Omalizumab/Genetech, Inc. 2003 Asthma 
Keratinocyte growth 
factor 

Palifermin/Amgen 2004 Oral mucositis 

*Reprinted from DNA Science: A first course (2002) by David Micklos and Greg Freyer 

 

Pharmaceutical companies use similar procedures to genetically engineer bacteria to produce insulin for 

human use.  Insulin is a protein produced in humans that helps regulate blood glucose levels.  The genetic disorder 

diabetes affects a person’s ability to metabolize the sugar glucose.  Diabetics may need to take injections of the 

hormone insulin to control their blood glucose levels.  Some people who are sensitive to insulin from cows and pigs 

do not have an adverse reaction to human insulin produced by genetically engineered E. coli.   

 


