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Genetic Engineering 

• AKA gene manipulation, gene cloning, recombinant 
DNA technology, genetic modification, and the new 
genetics. 
 

• A technique used for the manipulation of genes. 
 

• A number of methodologies which enable new 
combinations of genetic material to be artificially 
constructed in a laboratory. 
 

• Genetic engineering is the deliberate, controlled 
manipulation of genes in an organism in order to 
modify that organism. 

 



1.2.1  Some major steps in the development of GE 

http://www.nature.com/milestones/miledna/timeline.html 



2003          Finished the sequence of  human genome 

2005          Finished the sequence of  chimpanzee  genome  

2006          Craig C. Mello and Andrew Fire's received a noble prize for RNAi (1998 discovered RNAi degrading 

mRNA) 

http://en.wikipedia.org/wiki/Craig_C._Mello
http://en.wikipedia.org/wiki/Andrew_Fire


   Central Dogma of Molecular Biology:  
 
The flow of genetic information in the cell starts at DNA, which replicates to 
form more DNA.  Information is then ‘transcribed” into RNA, and then it is 
“translated” into protein.  The proteins do most of the work in the cell. Once 
information gets into protein, it can't flow back to nucleic acid.  

http://en.wikipedia.org/wiki/File:Extended_Central_Dogma_with_Enzymes.jpg






Gene 
Gene:  A gene is a basic unit of heredity in a living organism. It is "a 
locatable region of genomic sequence, corresponding to a unit of 
inheritance, which is associated with regulatory regions, transcribed 
regions, and or other functional sequence regions “.  

 

 

 

Genes hold the information to build and maintain an organism's cells 
and pass genetic traits to offspring. 

 

3 classes of genes 

Coding for proteins   

Coding for RNAs 

Specific functions  





Genetic Engineering Applications 

Genetic Engineering of Bacteria and Fungi 

a. Drugs, Vaccines, & Antibiotics 

b. Food Products (e.g., cheese) 

c. Metabolism & Biofuel Production 

d. Human Gene Delivery Systems 

e. Fermentation & Alcoholic Beverages 

 

Genetic Engineering of Animals & Plants 

a. Biopharming (growing transgenic crops to produce pharmaceutical products: drugs, vaccines, proteins) 

b. Using Animals to Make Drugs 

c. Transgenic Crops: corn, soybean, cotton 

 

Genetic Engineering of Humans 

a. Germ Cell vs. Somatic Cell Gene Therapy 

b. In Vivo Gene Therapy 

c. Ex Vivo Gene Therapy 

d. Cloning, Stem Cells, & Gene Therapy 



Recombinant DNA Technology 
• Overview of gene cloning: 

– 1. the procedure begins when a plasmid is isolated from a bacterium and 

– 2.DNA carrying a gene of interest is obtained from another cell. 

• The gene of interest could be, for instance, a human gene encoding a 
protein of medical value or a plant gene conferring resistance to pests.  

– 3. A piece of DNA containing the gene is inserted into the plasmid. The 
resulting plasmid now consists of recombinant DNA, DNA in which genes from 
two different sources are combined in vitro into the same DNA molecule. 

– 4. Next, a bacterial cell takes up the plasmid through transformation. 

– 5. This recombinant bacterium then reproduces to form a clone of cells (a 
group of identical cells descended from a single ancestral cell), each carrying a 
copy of the gene. 

• Cloned genes can be used directly or to manufacture protein products.  



. 

The basic steps in gene cloning 







Cloning 



Gene Therapy 

• Techniques for manipulating DNA have the potential for 
treating a variety of diseases by gene therapy- 
alteration of an afflicted individual’s genes.  

• Theoretically, people with disorders traceable to a 
single defective gene should be able to replace or 
supplement the gene with a normal allele.  

– The new allele could be inserted into somatic cells of the 
tissue affected by the disorder  

– To be permanent, the normal allele would have to be 
transferred to cells that multiply throughout a person’s life.  

• Bone marrow cells, which include the stem cells that give rise to all 
the cells of the blood and immune system, are prime candidates.  



ex-vivo 

in vivo 



Genetically Modified Organisms 

• Scientists concerned with feeding the growing human population are 
using DNA technology to make genetically modified organisms for use 
in agriculture. 

• A GM organism (GMO) is one that has acquire one or more genes by 
artificial means rather than by traditional breeding methods. (The 
new gene may or may not be from another species). 






