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Genetic engineering 

Genetic engineering involves altering the genetic code of an organism by inserting a gene or 

genes from another organism. Bacteria can be genetically engineered (genetically modified) to 

produce useful human proteins including human growth hormone and human insulin. One 

advantage of using bacteria is that they can be grown in large fermenters, producing large amounts 

of these useful proteins. You should be able to describe the main stages in genetic engineering, and 
in particular how this works for engineering bacteria to produce human insulin. 

Main stage Insulin example 

Desired gene is identified Human insulin gene is identified 

The gene is removed from the 

organism’s DNA 

The gene for making human insulin is cut out of 

some human DNA 

The DNA in other organism is cut open A loop of bacterial DNA is cut open 

The gene is inserted into the cut DNA The human insulin gene is inserted into the cut loop, 

and this loop is inserted into a bacterial cell 

The inserted gene works in the transgenic 

(genetically engineered) organism 

The bacterial cell produces human insulin 

The transgenic organism is cloned to produce 

lots of identical copies 

The transgenic bacterium is cloned to make lots of 

copies 

 

 

Genes 
Genetic information is passed down from one 

generation of organisms to another and the diversity of 
organisms is the result of evolution 
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Biotechnology 

You need to 
know the 
content of 
this sheet. 

100% 

 

Biotechnology is the alteration of natural 

molecules using science and engineering to 

provide goods and services. Enzymes are 

biological catalysts and can be used in foods as 

well as washing powders. Biotechnology can 

be used to improve crops and help people 

without enough food, but some people are 

worried about the potential hazards of genetic 
modification. 
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Define the following terms: 
 
GENETIC MODIFICATION:   VECTOR: 
 
 
INSULIN:     GENE: 
 
 
 
 
 
 
Describe the differences between, genes, DNA and chromosomes: 
 
 
 
 
 
 
 
Describe the stages of genetically engineering insulin: 
 
 
 
 
 
 
 
 
 
Evaluate the use of genetic engineering in medicine: 
 
 
 
 
 
 
 
 
 
 
Give examples of genetic engineering: 

 


