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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. 
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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. 

B. Artificial Transformation: 

The E. coli, an ideal material for research is not transformed naturally. Later, it has 

been discovered that the 

transformation in E. coli can be done 

by special physical and chemical 

treatments. This can be done by 

exposure of E. coli to high voltage 

electric field and also by high 

concentration of CaCI2. Under such 

condition, the bacterial cells are 

forced to take up foreign DNA. This 

type of transformation is called 

artificial. 

During this process, the recipient 

bacterial cells are able to take up 

double stranded DNA fragments. 

Physical or chemical treatment forces 

the recipient bacterial cell to receive 

exogenous DNA. The foreign DNA is 

then integrated with the chromosome 
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by homologous recombination, mediated by Rec A protein. The Rec A protein 

catalyses the annealing of two DNA segments and exchange of homologous 

region. 

This involves nick i.e., small cut of DNA strands and rejoining of exchanged parts 

i.e., breakage and reunion. The generally accepted model of the above 

phenomenon is given below (Fig. 2.31): 
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