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1.1 Bacterial cells, such as E. coli, are able to transfer genetic information from cell to cell.
1.2 Conjugation differs from other mechanisms of DNA transfer, such as transduction or transformation, in that it requires physical contact between the cells.  
1.3 To proceed, conjugation requires a donor cell that expresses the fertility or “F” factor, and a recipient cell without it – an F-minus cell.  
1.4 The process requires two steps. The first is the establishment of direct cell to cell contact.  
1.5 To do this, the donor cell generates an extracellular filamentous structure called a sex pilus.
1.6 It is named this since conjugation is a form of mating for asexually reproducing bacteria, but it should be noted that it is not true sexual reproduction as no gametes are exchanged, and no offspring are formed. 
1.7 The second step is delivery of DNA to the recipient cell. 
1.8 After the sex pilus establishes contact between two cells, a conduit called a type IV [said “four”] secretion system is built, allowing for the transfer of DNA.
1.9 The donor cell then begins to replicate the extra-chromosomal DNA that will be transferred – selected based on the presence of a genetic element known as the oriT [o-ree tee], or origin of transfer. 
1.10 One end of the newly replicated DNA is threaded into the conduit through DNA-protein binding.  
1.11 As the DNA is further replicated, it is pumped through the channel, facilitated by a complex of proteins encoded by genes located close to the oriT.
1.12 [bookmark: _GoBack]Once the DNA is fully transferred, it will either form an extra-chromosomal plasmid, or it may integrate into the chromosome of the recipient cell. 
1.13 Whichever the endpoint of the transferred DNA, the genes it encodes will then be expressed.
1.14 This gene expression can be used to confirm successful conjugation. 
1.15 For example, consider a scenario where the donor strain expresses ampicillin resistance, and passes this on in the conjugated DNA to the recipient bacterium, but the recipient strain ALSO has a tetracycline resistance gene not present in the donor. 
1.16 In this event, when the cells are plated on LB media containing both tetracycline and ampicillin, colonies should grow only from successfully conjugated bacteria, which will be expressing both resistance phenotypes.
1.17 To further confirm successful conjugation, plasmid DNA from these colonies can be harvested, and then a section of DNA specific to the transferred plasmid can be amplified using polymerase chain reaction, or PCR.
1.18 When the PCR product is run on an electrophoresis gel alongside a ladder of standard sizes, a PCR fragment of a known size should be visible on the gel, further confirming successful conjugation.
1.19 In this experiment, a plasmid containing oriT and the ampicillin resistance gene will be transferred via conjugation from a donor strain to a tetracycline-resistant recipient strain, and then successful gene transfer will be confirmed using antibiotic selection and PCR.

