Microbial genetics
Topic - Mechanism  of conjugation
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a DNA fragment that is too large. The co-transduction can also be used to map genes present In the bacterial
chromosom=, Mapping of yenes by the process of co-transduction Is based on the fact th tthe closer the genes to
each other, greater the pmbability of thelr co-transduction. That Is, tha frequency of cc transduction Is Inversely
proportional to the distance between two genes For example, consider three genes &, b and c for which the

frequencies of co-transduction determined by two factor croseas are! a-b, 90%; a-c, 33%; and b-c, 42%. The
values indicate that the b is closer to a than to c. A matheinatical formula (proposed by Wu) is used to relate co-
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Prokaryotes and Viruses

transduction frequancies to map distance:
C = (1-d/L)}

Where, C Is the co-transduction frequency, d Is the distance In minutes between two genes and L Is the size of the

\/ transducing fragment in minutes Al
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o 4.6.3 Conjugation / % y
,) \\“ln 19456, Joshua Lecerberg and Edward Tatum showed that bacteria undergo conjugation, a process In which the
‘ﬁ" q ¥ T j‘ genetic information frem one bac}eri_a Is transferred to, and reccmbined with, that of otner bacteria, conjugation,
ey ~ d s to nen! sm|
. 5‘“ them and transfer of a pai _{Ln of the donor genome to the recip‘ent tal =3
N \the presence of self transml ssible /conjugallv_e plasmld?csﬁd fertility plasn!Ids or sex plasﬁﬁ . Self transmissible
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pIa&IdS exist In both Gram positive and Gram negative bacteria, A recipient cell that has recelved DNA 5.3 result
“of conjugation Is called transconjugant. Transfer of plasmids is generally Intraspecific; however, many _plasmids
have transfer system that enable them to transfer DNA between unrelated species. These are Known as promiscuous

nids. AT
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F* - F~ conjugation )
?I\e F-plasmid (also called F-factor) of E. coli is the prototype for fertility plasmids in Gram negative bac.ge;la. ‘8

asmid whereas strains that *

lack the F-plasmid are F~ and behave as reciplents. The conjugative functions of the F-plasmid are specified by ;‘ .

Cluster of at least 25 transfer (tra) genes which determine expression of sex pili, synthesis and transfer Gf CNA—
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ipients, and other functions. The ira genes &

during mating, Interference with the ability of F* bacteria to serve as reci
can be divided Tnto two groups: those whose products are involved In the mating pair formation (Mpf) and those
whose produas}re involved In processing the plasmid DNA for transfer (Dtr). The Mpf comporent includes a sex

pilus that extrudes from the cell and holds m:ﬂg_cells together. The Mpf system also ln;l\.ides the char
membrane through which DNA afid protein pass. el T

Each F* bacterjum Tto 3 sex pili that binds to a specific outer membrane proteln on recipient bacteria to initiate
mating. An intercellular cytoplasmic bridge is formed, and one strand of the F-plasmid DNA Is transferred from
donor to recipient, beginning at a unique origin and progressing in the 5' to 3' direction. The site on the plasmid DNA

at which transfer Initiates is called the origin of Eransfer (oriT). Relaxase protein makes a single strand cut at the ori T
nverted to circular double-stranded F-plasmid DNA in the recipient

site in the plasmid. The transferred strand is co
bacterium. Both of the exconjugant bacteria are F*, and the F-plasmid can therefore spread by infection among

genetically compatible populations of bacteria.
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Strains of E. colLwith an extrachromosomal F plasmid are called F* and function as dono
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Figure 4.24 Trensfer of plasmid DNA by conjugation.

Hfr — F~ conjugation

The F-plasmid in E. coli can exist as an extrachromosomal genetic element or be integrated into the bactenai
chromosome An E. cBI/suzmmthan mtegratedF—plasmdretamsnsabﬁymﬁmmonasada\orhm

Em ey are called Hir ( Hir (High frequency recombination) Streins. TrErSier of Single-stranded DNA from 2n Hir
_donortc 3 recipient begms from the or‘gm of transfer vmhm me = plasmnd and proceeds as desaibed abave,

mcorpcrated into the F~ genome Wrecomblnzvon.




