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Conjugation Tube
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Relaxosomes are the 

complex of proteins that 

facilitates plasmid transfer 

during bacterial conjugation.

Coupling factors- group 

of protein which helps 

in the coupling of main 

components of the 

conjugation and 

actively mediate DNA 

transport.
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Mapping By conjugation
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Features of T4 genetics
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Mapping by recombination 
and co- transduction of 

markers 
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Genetic Mapping in bacteria 
by Transformation 
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▪ Bacterial transformation is used to map the genes of certain

bacterial species in which mapping by other methods

(conjugation and transduction) was not possible.

▪ DNA from donor bacterial strain is extracted, purified and

broken into small fragments.

▪ This DNA is then added to recipient bacteria with a different

genotype.

▪ If the donor DNA is taken up by a recipient cell and

recombines with the homologous parts of the recipient

chromosome, a recombinant chromosome is produced and

can be detected phenotypically (these will be called as

transformants).
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Genetic Mapping in bacteria 

by transduction 

▪ Transductants - once the donor genetic material has been introduced into the

recipient. It may undergo genetic recombination with a homologous region of the

recipient chromosome. The recombinant recipient is called transductants.

▪ Phage Lysate- the suspension of released progeny phages is called as a phage

lysate.

▪ Plaque

▪ Prophage

▪ Lysogenic
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▪ Lysogeny

▪ Temperate Phages

▪ Generalised transduction

▪ Specialised transduction

▪ In generalised transduction any gene can be

transferred between bacteria whereas in specialised

transduction only specific genes are transferred.

▪ Prototrophs grows on Minimal media

▪ Auxotrophs grows on Auxotrophic media
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▪ Generalized transduction can be used to make linkage map and also to find gene

order and map distance between co-transduced genes.

▪ Selected markers - a marker gene which help in the selection of transduced cells

among the population of transduced and non transduced cells.

▪ Unselected markers- rest other markers are considered as unselected markers.

Leu+, thr+, aziR Leu. Thr, aziS

Donor (grow on 

minimal media and 

resistant to sodium 

azide) 

Recipient (requires 

leucine and threonine 

supplement and sensitive 

to sodium azide



z

Phage lysate is used to infect the recipient bacterial cells. 

Transductants are selected for any of the SELECTED MARKER (leu+) and analysed for the 

presence of the other UNSELECTED MARKER (thr+ and azi R)

P1 phage was grown on the bacterial donor cells 

If leu+ is transferred to the recipient then look for the other unselected marker which could 

have been COTRANSDUCED 

▪ Cotransduction can be possible in two ways

If two genes are close enough so that they can 

be packaged physically into a cell by a single 

phage

If two genes are not closely linked and are

introduced into the same bacterium by

simultaneous infection with two different

phages

ONLY WAY 

POSSIBLE
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