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Intended Learning Outcomes 
          (ILOs) 

• After this presentation, you will be able to: 
1. define types of bacterial variation 
2. Differentiate between genotypic and phenotypic variation 
3. Explain the common type of mutations 
4. Discuss common three types of gene transfer (transformation, 
conjugation and transduction) 
 



 
Bacterial Variation 

 • Bacterial variation  
• 1- phenotypic 
• 2- genotypic variation. 
 
• Phenotypic Variations 
•  changes in bacterial characters under the influence of the 

environment with no underlying genetic changes.  
• It is reversible when the environmental cause is removed.  
• It is not heritable.  

 



• For example  
    L-forms of bacteria  

 
• Genotypic Variation  
• A heritable  
• Irreversible variation due to changes in genetic constitution. 
•  For example  
   Mutation 
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Genetic variation 
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Genetic variation occurs through: 
I- Mutation: Vertical 
 
• Mutation in the DNA double helix may be due to  
• 1- substitution, deletion or insertion of one or more  base pairs 

giving a new base sequence  
• This causes alteration of the genetic code and hence changing 

the protein product of the gene .  
• Mutation occurs  
1- Spontaneously during replication at a rate varying between 1 
in 10 7   and 1 in 10 10 replication error.  
2- Induced at a higher rate by mutagenic agents as ultraviolet 
light. 
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Gene mutation 
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II- Gene Transfer: Horizontal ,3 types of gene transfer  
Transformation, conjugation and transduction 
1- Transformation :  
 
 • This occurs when a recipient cell takes up a fragment of 

bacterial DNA, present free in the surrounding medium.  
• This DNA fragment recombines with the bacterial chromosome 

and the new genes are expressed leading to changes in 
characters of recipient cells.  

• In transformation with plasmid DNA, it becomes re-established 
in the recipient cell and autonomously replicates. 
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• Some species can undergo natural transformation and easily 
incorporate foreign DNA into their chromosome.  

• These are very useful in genetic engineering  
• Transformation can be induced in the laboratory by treatment 

of cells with calcium chloride or heat shock, 
   these cells called Competent cell 
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2- Conjugation (Mating): 
 • Mating of 2 bacterial cells, of the same or different species  
• The process is controlled by conjugative F (fertility) plasmid 

which carries the genes that code for formation of sex pilus.  
• As the cells come in contact, one strand of the plasmid 

separates and passes from F+ donor cell to the F- recipient cell 
(does not contain F plasmid) through the conjugation tube 
formed by the sex pilus.  

• At the same time, a complementary strand is formed by both 
cells. 

• Now each cell becomes F+. 



Conjugation 



 
3- Transduction  

 • Fragments of chromosomal DNA can be transferred into another 
bacterium by bacteriophage.  

• There are 2 types of transduction: 
• 1- Generalized transduction:  
• During the lytic cycle of phage , a piece of bacterial DNA by 

accident, enclosed within a phage particle instead of the normal 
phage DNA.  

• When this phage infects a second bacterium, the DNA from the 
first bacterium is released and recombines with the chromosome 
of the second bacterium. 

• Plasmid DNA can also be transferred to the second bacterium by 
transduction .  
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• 2- Specialized transduction occurs  when prophage released 
from the lysogenic bacteria to infect another cell.  

• It may carry with it a fragment of the adjacent genetic 
material of the bacterial chromosome, and pass it to another 
bacterium. 
 

• Micro fact:  
• Plasmid can be transferred by 3 types of gene transfer 
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