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Genetic Recombination in Bacteria (continued): 

 

2. Transformation (Continued): 

 

Detailed mechanism of transformation, with special emphasis on natural and 

induced competence and DNA uptake: 

 

Thus the transformation takes place by horizontal gene transfer through uptake of 

free DNA by other bacteria. This transformation takes place either spontaneously 

by taking DNA from the environment, i.e., Natural, or by forced uptake under 

laboratory condition i.e., Artificial process. 

Natural Transformation: 

 

During natural transformation, free naked fragments of double stranded DNA of 

donor cell become attached to the surface of the recipient cell. The free double 

stranded DNA molecules may be available in the medium by lysis or natural decay 

of bacteria. 

  



 



After attachment of donor double stranded DNA with the surface of recipient 

bacterium, one strand is digested by the bacterial nuclease and the remaining one 

strand is then taken in by an energy-requiring transport system. This uptake of 

DNA takes place during late logarithmic phase of growth. 

During this process, Rec A type of protein plays an important role. The Rec A 

protein binds with the single stranded DNA and forms a coating around the DNA 

(Fig. 2.30). The coated single stranded DNA and DNA of recipient cell then move 

close to each other to get homologous sequence. 

After reaching at proper place, the Rec A protein actively displaces one strand of 

chromosomal DNA of recipient cell. The process requires hydrolysis of ATP to get 

energy. The incoming DNA strand is then integrated with one strand of bacterial 

DNA by base pairing and ligation takes place by DNA ligase. 

The displaced DNA strand of recipient cell is then digested by cellular DNase 

activity. Any mismatch between the two strands of new region is corrected by 

them. Thus the transformation is completed. If the introduced single stranded DNA 

fails to recombine with the recipient DNA, it is digested by cellular DNase and 

gets lost. 
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