Notes For Transformation Experiment
· E.coli (species) 
· JM101 (species)
· Resuspended them In CaCl2 
· Got TE buffer. (used to resuspend molecular DNA) used as a control, has no plasmid in it
· pGREEN (p=plasmid) GREEN=name of plasmid, used as experimental
· LB=lysogenic broth, bacteria, fungi, yeast can grow on it really easily (used for control)
· The lawn of growth on the LB plate is called confluent growth (there is so much growth on the plate that you can’t distinguish individual colonies)
· Experimental plates had LB+ampicillin, food colouring was used to make the plates pink
· The ampicillin interferes with cell wall formation of the e.coli bacteria. Spefically the ampicillin interferes with peptidoglycans.
· Peptidoglycans are fibers that make up the majority of the cell wall that need to be joined to one another if theyre not joined the cell wall is weak
· As the ecoli jm101 cells are growing in the ampicillin the fibers are not effectively cross-linked, making the cell wall weaker and weaker, which makes it succumb to the osmotic pressure of the cell, and essentially blow up. 
· We’re hoping to see no growth on the ampicillin plates, we’re using it as a negative control
· Positive and negative controls deal with the protocol (e.g. how well does the protocol work?)
· pGREEN plasmid has ampr gene
· we are assuming the E.coli JM101 will become resistant to ampicillin with the ampr gene
· if we put the E.coli jm101 through the whole protocol, can we make them resistant to ampicillin on their own?
· We don’t know what aspects of the protocol will affect the ampicillin resistance of the E.coli JM101, everything is a possibility…
· We wanted to know whether the cells would become resistant by going to go through the protocol on their own
· It turns out that no, protocol did not really matter when it comes to ampicillin resistance
· We used the negative control as the LB plate+ampicillin, we did not see growth (we wanted to verify that they would not survive)
· Positive control = LB plate, we saw survival growth as expected (we wanted to see if they would survive)
· Dark dots in the experimental group are e.coli colonies that you can visibly see
· Transformation experiments colonies = transformants
· Conjugation experiment colonies = conjugants
· Each transformant came from one E.coli JM101 cell that you plated 
· Cells in the transformant are called E.coli JM101 (pGREEN)
· Developing into a colony is a very rare event (100/108)
· Little colonies around the big colonies (transformants) are called satellite colonies
· Ampr protein will clamp onto ampicillin ring and cleave it and move onto another ampicillin molecule
· The cell exports the ampr protein can be exported out of the cell and it will still function (doesn’t require any cofactors)
· When the cell exports ampr protein it still works outside the cell, destroying ampicillin in the area, allowing for growth of satellite colonies. 
· Satellite colonies start from dormant cells since ampicillin cannot affect the dormant cells 
· Ampicillin can only kill actively growing cells that are making new peptidoglycans to build their cell walls
· Satellite colonies are just normal e.coli JM101 cells, they ARE NOT E. coli JM101 (pGREEN)

Theory of Transformation Notes
-e.coli has pores in the cell wall (approx. 300-400)
-e.coli is gram-negative (has 2 membranes
-where the two membranes meet is called the adhesion zone (where the plasmid gets in)
-take a cross-section  of the outer membrane and enlarge it
-lot of proteins sitting in the outer lipid bilayer membrane
-some of those proteins have wavy strucutres sticking out called LPS (Lipopolysaccharides)
-they stick out of the cell (lots of them stick out of the adhesion zone)
-pGREEN plasmid sticking outside the cell (has a negative charge since its DNA)
-where the LPS joins at the base has phosphates (negative charge)
-membrane has negative charge on the outside too
-no chance of getting plasmid into the cell in a warm temp
-negative charges are stabilized when temperature is cold
-CaCl2 can help mask the negative charges too as it dissolves into ions
-just by chance if plasmid diffuses into membrane, calcium binds plasmid to the base of LPS
-then heat shock cells at 45 degrees (when plasmid gets into the cells)
-3 things happen with the temp change:
1.  proteins in outer membrane get removed, allowing pores to open up
2. outside of cell heats up faster than the inside, causing outside to expand making a physical push in on the cell
3. resting cell negative potential, it’s just a pump that pumps H+ , so that just inside the inner membrane, there is a negative charge, preventing the plasmid from getting inside the cell… but when you change the temp, the pump gets shut off, negative charge on inside of cell is gone so the plasmid can finally get into the cell.
-then the cells were put back on ice, recreating the negative potential (but the plasmid is still in there and has the ampr gene)
-but the cell is still not ampicillin resistant…..
-there is a promoter on the ampr gene that RNA polymerase (from the cell) can bind to
-then the RNA polymerase has to recognize that gene and transcribe it…. Then it has to get translates into the ampr protein (aka beta lactamase)
-the ampr protein then has to be transported across the inner membrane into the periplasmic space (space between inner and outer membrane from bilayer)
LAYOUT: CELL WALL IS BETWEEN INNER AND OUTER BILAYER
-the cell provides that energy to transport it
-there is an origin of replication on the plasmid, that DNA polymerase binds to and makes copies of it. 
-Now the cell + daughter cells are resistant to ampicillin!!
-the promoter and the origin of replication is constitutive (it’s always on, regardless of ampicillin concentration in the environment)
-a cell is said to be competent if it can take in a plasmid
-even if beta lactamase is produced if it’s not transported, the protein is useless
-establishment of the plasmid is replication of the plasmid
-establishment of the plasmid occurred when the cell was placed at 37C
-establishment does not necessarily have to occur (cells may not have been metabolically active)
-competence + establishment = transformant 
R-plasmids = plasmids with resistance genes

Plasmid Structure Notes

R-plasmids DO NOT INCORPORATE into the chromosome. 
-they are small, circular and double-stranded, and small in size (4,000 base pairs) relative to other DNA
-plasmids are replicated starting from their origin of replication
-they took the controls off of it, making a relaxed origin of replication (for DNA replication)
-plasmids may leave the cell
-GFP -6FP gets rid of the introns, so it can be transcribed/translated in a prokarytotic cell (E. coli)
-E. coli’s origin of replication is a stringent ori so you don’t get too many copies 
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