Lab 5                        Microbial Genetics              Third Step
Mechanics of Gene transfer between bacterial cells 

The mechanics  of  transfer  genes or genetic agent  it different  between  Eukaryotes  about  Prokaryotes ,  in the first organism  this mechanism  occur by Sexual  reproduction  because  it 2x  and the process  called  meiosis .
While in Prokaryotes  specially in bacteria  the reproduction  it  occur  by Binary fission ,  it  was  thought  to be the only  way that  transfer  this  genetic  information  between  bacterial  cells,  but  this  idea  has idea  has changed  between  1944-1952 ,  where  it was  discovered  three  other three  mechanics  of  gene  transfer , whether  those  genes  belonging  to  the  same  type or  even  to  other  genus  and there by  establish a two-way  transmission  of genes .

1- Vertical spread or Clonal spread : it mean transfer   the genes from mother  cell to daughter  cell  by  simple  division .

2- Horizontal  spread  which  include :

a- Conjugation

b-  Transduction 

c- Transformation
As are three  methods  of the basics  of  the  new  genetic associations  recombination ,  but  each  one of  them  a different  mechanism  of  transmission  of  DNA  from  the  strange  to  the  cell  donor received  cell .
A) Conjugation :  a process  that  transfer  genes  from  donor  cell  to recipient  cell  by  cytoplasmic  bridge  which  consist  of  cells  during  conjugation  . Joshua Lederberg  and  Edward Tatum  first  described  conjugation  in 1946  when they  discovered  the F factor ( an episome)  that can move between Escherichia coli   cells . 

1) Conjugation  in G-ve  Bacterial 

This process  occurs  between  many  types  of G-ve  bacteria especially of  the family  intestinal  species  such  as E.coli  ,  female  cell are  attracted  to male cells  and consist of  pairs  of cells  currency  pairing  presence  tube  mating the male cell  surface and  require a sub sequent  lattice responsible  for  the composition  genes mounted  on a F  plasmid or R plasmid  which  called F-pilli or R – pilli  according  to the plasmid  responsible  for them .
Conjugation is controlled by plasmids . Only plasmids with specific genes can undergo conjugation . Conjugation occurs in several step .
1. The donor cell has protein filaments on the outside of the cell called sex pili . These sex pili (singular pilus ) seek out a recipient cell and attach to it .
2. The attachment of sex pili causes the two cells to fuse , creating  a cytoplasmic bridge called conjugation tube .
3. At this point , the plasmid DNA is replicated and passes through the conjugation tube , into recipient cell .
   This completes the transfer and the cells separate.

Can classification of plasmids in to three types according to the ability  Of movement:
1. Self- Conjugation plasmids or Self  transferable plasmids: this plasmid which able to transfer  and the formation of the bridge conjugate  and finally  to the recipient  cell and facilitate  the process of movement  other plasmids  which they do not able to do that .
2.  Mobilizable plasmids : are those plasmids that lack genes to initiate  self-transfer but do encode the functions needed  specifically for transfer of their own DNA . The initiation function  is provided by other conjugative plasmid present in the same cell .
3. Non-conjugative plasmids : are those that cannot mediate conjugation . They are u sually smaller than conjugative plasmids  and they lack  one or more of the genes needed for transfer of DNA . A non conjugative plasmid can be transferred by conjugation if the cell also harbors a conjugative plasmid .
Plasmid may remain circulating free lying in the cell cytoplasm received or may be associated with a chromosome is called Episome : Episome is a unit of genetic material composed of a series of genes that sometimes  has independent  existence in a host  cell and at other times is integrated into a chromosome of the cell , replicating itself along with the chromosome .
Episomes have been studied in bacteria .

One group of episomes are actually viruses that infect bacteria . As autonomous units they destroy host cells , and as segments integrated into a chromosome they multiply in cell division and are transferred to daughter cells . 

Episomes called sex factors determine whether chromosome material will be transferred from one bacterium to another . 

Other episomes carry genes that make bacteria resistant to the inhibitory action of antibiotics.
Procedure for Conjugation:

1. Growth two tube contain 5mL of BHI broth in each of them, one of them growth with E.coli  which consider donor cell (resistance to AMP.& sensitive to Rifampicin ) ; and the other tube growth with P.aeruginosa  which consider recipient cell ( sensitive to AMP & resistance to Rifampicin ) and incubate tube in 37c° for 24hr 

2. Prepare tube contain 4Ml of sterile BHI broth and add to this tube 0.5 mL from donor cell growth culture and 0.5ML from recipient  cell growth culture and shake the tube gently , then incubate in 37c° for 30 min.
3. Taken amount of 0.1 ML from the last tube and culture by streaking on the MacConkey  agar which contain the both AMP & Rifampicin antibiotics with concentration 30mg/ML  to each of them , then incubate this plate in 37c° for 24hr.
4. Note the color of the growth colonies are developing the center selective media to see how successful conjugation  process, As the appearance of colonies is non-fermented lactose light –colored indicate to the success of conjugation , while as growth did not appear indicate to failure conjugation .
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