Cell Fractionation  
This means separating different parts and organelles of a cell, so that they can be studied in detail. All the processes of cell metabolism (such as respiration or photosynthesis) have been studied in this way. The most common method of fractionating cells is to use differential centrifugation:
	1.       Cut tissue (e.g. liver, heart, leaf, etc) in ice-cold isotonic buffer.  Cold to stop enzyme reactions, isotonic to stop osmosis, and buffer to stop pH changes. 
2.       Grind tissue in a blender to break open cells. 
3.       Filter.  This removes insoluble tissue (e.g. fat, connective tissue, plant cell walls, etc).  This filtrate is not called a cell-free extract, and is capable of carrying out most of the normal cell reactions.
	

	 4.       Centrifuge filtrate at low speed

(1 000 x g for 10 min)
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	 5.       Centrifuge supernatant at medium speed

(10 000 x g for 30 min)
	

	 6.       Centrifuge supernatant at high speed

(100 000 x g for 1 hour)
	

	 7.       Centrifuge supernatant at very high speed

(300 000 x g for 3 hours)
	

	  8.       Supernatant is now organelle-free cytoplasm 
	


A more sophisticated separation can be performed by density gradient centrifugation. In this, the cell-free extract is centrifuged in a dense solution (such as sucrose or caesium chloride). The fractions don't pellet, but instead separate out into layers with the densest fractions near the bottom of the tube. The desired layer can then be pipetted off. This is the technique used in the Meselson-Stahl experiment (module 2) and it is also used to separate the two types of ribosomes. The terms 70S and 80S refer to their positions in a density gradient 
