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Discovery of Transformation and Identification of the Transforming Principle.
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	Strides in genetic transformation of bacteria were first made by Frederick Griffith in the early 19th century. It was not long that a group of three biologists, McCarty, McLeod and Avery discovered that DNA is the genetic material. Genetic transformation is used on several areas in biotechnology in the present day. 

	1. The Pneumococcal ‘S’(Virulent) strain and a mixture of heat killed ‘S’ strain and ‘R’(Avirulent) strain. When Griffith injected a mouse with the ‘S’ strain, the mouse became diseased and subsequently died. When a mouse was injected with the heat killed ‘S’ strain and the ‘R’ strain, the mouse died. Griffith concluded that there were some properties from the ‘S’ strain that were passed to the ‘R’ strain to turn virulent. 

	2. When Griffith injected a mouse with only the ‘R’ strain, the mouse didn’t become diseased and it survived. The ‘R’ strain was unable to cause harm because of its avirulent nature. When the Mouse was injected with the ‘S’ strain, it died, the ‘S’ strain is virulent in nature. Thereafter, when Griffith injected the mouse with the heat killed ‘S’ strain, the mouse survived, this is because the heat killed the virulent strain making if ineffective and avirulent. 

	3. When a mouse was injected with mixed heat-killed ‘S’ strain and ‘R’ strain, the mouse died. To many, this result was unexpected. Griffith also recovered live ‘S’ strain from the body of the dead mouse. This discovery further confirmed that the ‘R’ stain was transformed in to the virulent ‘S’ strain.

	4. Griffith’s conclusion was that there is a factor that is passed from the heat-killed ‘S’ strain on to the ‘R’ strain that made it virulent. He named this the transformation principle. 

	5. Avery tried to figure out what the transforming principle was by finding out the chemical nature of the heat-killed ‘S’ strain and the ‘R’ strain. Through extensive tests of every components of the virulent strain.

6.
	Component removed
	Transformation occurred?

	A
	No transformation

	B
	No transformation

	C
	No transformation

	D
	Transformed the ‘R’ strain to the ‘S’ strain




	7. Avery concluded that Component D transformed the ‘R’ strain to the virulent ‘S’ strain. 



	8. Through chemical analysis, Avery, McLeod and McCarty established that component D molecules had a chemical composition similar to Deoxyribonucleic Acid (DNA).
Transformation and Virtual Results Interpretation.

	1. Heat-shocking bacteria effectively opens pores in the cell membrane which help the plasmid into the bacteria cell.  The heat difference inside and outside the cell provides the force that pushes the plasmid molecule into the cell. 

	2. CaCl2 binds to the negatively charged DNA which facilitates uptake in the negatively charged bacterium cell. The bacterium cell membranes are then made temporarily permeable using heat-shocking.
           3. (i) Results
	
Treatment medium
	How much growth on plate? (no growth, few colonies, many colonies, growth to confluence)
	Green fluorescence Y/N

	+pGLO
LB/amp
	Many colonies
	No

	+pGLO
LB/amp/ara
	Many colonies
	Yes

	-pGLO
LB/amp
	No growth
	No

	-pGLO
LB
	Growth to confluence
	No



	3. (ii) The bacteria can’t grow in the presence of the antibiotic ampicillin unless there is the presence of the plasmid hence the difference in the amount of growth between -PGLO LB and +pGLO LB/amp. 

	4. The third plate, due to the absence of the plasmid, no growth is observed in the plate containing just the bacteria and the antibiotic ampicillin. Therefore, you are likely to find an untransformed bacterium most like the E. coli used for the experiment. 

	5. Plate three exhibits no growth while plate four shows growth to confluence. The fourth plate has the growth medium which facilitates for the growth of the bacteria while the third plate exhibits no growth due to the presence of antibiotic ampicillin since the cell wall is unable to form, making the cells die.

	6. The second plate exhibits glowing, it is expected due to the bacteria taking up the green plasmid which grows in the presence of the antibiotic. The bacterial colonies glow green because it’s the protein and not the plasmid that reacts to the UV light. The production of this protein only occurs when the plasmid has been put in the bacteria.
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