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Genetic Recombination in Bacteria (continued): 

 

2. Transformation: 

 

It is a kind of genetic recombination where only the carrier of genes, i.e., the DNA 

molecules of donor cell, pass into the recipient cell through the liquid medium. 

It was described by Frederick Griffith (1928), an English bacteriologist. He had 

done his experiment with laboratory mice and two types of Diplococcus 

pneumoniae, the pneumonia causing organism. One type has rough (R) non--

capsulated cells and another one with smooth (S) capsulated cells. The R-type is 

non-pathogenic, while the S-type is pathogenic. 

The process of transformation is mentioned below: 

 

 When live non-pathogenic (R-type) cells are injected in mice, the mice 

remain alive. 

 When dead pathogenic (S-type) cells are injected in mice, the mice also 

remain alive.’ 



 When pathogenic (S-type) cells are injected in mice, they suffer from pneu-

monia and died. 

 When live non-pathogenic (R-type) cells are mixed with dead pathogenic (S-

type) cells and are injected in mice, they also suffered from pneumonia and 

died. On isolation of dead tissue of mice, the smooth (S) capsulated cells are 

found on agar. The above experiment indicates the conversion of R-type to 

S-type, called transformation. 

Later, James L. Alloway (1932), transformed the rough type cells to smooth type, 

by using the fragments from dead smooth-type cells and confirmed Griffith’s 

work. 

Further, Oswald T. Avery, Colin M. Mac Leod and Maclyn N. McCarty (1944) 

also found that DNA isolated from the fragments could induce the transformation. 

Their experimental result was the first proof of DNA as the genetic material in 

living organism. The possible mechanism of transformation can be explained  

The transformation takes place in a few cell of the mixed population. It is an 

important method of genetic recombination. A few donor cells break apart and an 

explosive release and fragmentation of DNA take place. A fragment of double 

stranded DNA (10-20 genes) then gets attached with the recipient cell for entry. 

During entry one strand of the fragment becomes dissolved by enzyme leaving the 

second strand, which then passes to the recipient cell through cell wall and cell 

membrane. 



 

After entry, a portion of single strand of double stranded DNA of recipient cell gets 

displaced by enzyme and then replaced by the DNA of donor cell. The displaced 

DNA is then dissolved by other enzyme. Thus the recipient cell becomes 

transformed which will display its own as well as the characters of the newly 

incorporated DNA. 
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