Name _____________________________________

[Type text]

Cell Fractionation
In this activity you will learn about cell fractionation: a technique used to study the parts of cells by separating the contents of the cell according to weight and density.  
Begin by going to the following website and watching the animation on cell fractionation.  This animation will take you through the process of cell fractionation in a prokaryotic cell.  
http://www.sumanasinc.com/webcontent/animations/microbiology.html

Basic procedure: 
1.  How are the cell walls and membranes disrupted in this version of the experiment?  

2.  Differential centrifugation: 

a. Explain briefly the process. 



b. Why are multiple spins at different speeds required? 



c. What is the difference between the suspension, the pellet and the supernatant? (in general terms, do not list specific contents of each) 






3. Buoyant density centrifugation: 
a. How does this technique differ from the differential centrifugation?





b. What benefit does this technique provide over the differential centrifugation? 


Comparison:   The example you watched was specific to a prokaryotic cell, but the same procedure may be applied to a eukaryotic cell.  Because of the size difference and increased intricacy of the cell, usually cell fractionation of a eukaryotic cell requires additional rounds of centrifugation or additional analysis of the supernatant .  
1.  What additional organelles might we be able to separate out from a eukaryotic cell as compared to a prokaryotic cell? 



2.  If you subjected a eukaryotic plant cell to the first round of centrifugation as shown in the animation where would we expect to find the chloroplasts and the mitochondria?   Provide a rationale for your answer.  




3.  In the past when we have performed this lab using “homogenized” peas (peas that have been run through a blender) we have used the following protocol (simplified for the purposes of this activity)
a. Fill two test tubes with “pureed” pea homogenate and label them tube 1 and tube 2.   -  - centrifuge on both on “low” for a few minutes.  
b. After centrifuging, transfer the supernatant from tube 2 to a third empty tube.  Set the pellet from tube 2 to the side for use later. 
c. Return tubes 1 (untouched after the first spin) and the supernatant in tube 3 to the centrifuge for a second longer spin at a medium speed.  
d. Compare the layers.  
e. Remove the supernatant from test tube 1 and set it aside.  Resuspend the pellet from test tube 1 in buffer and spin it alone with a balance tube at high speed.  
Additional analysis: 
4. The initial pellet from test tube 2 can be examined further using microscopy and proper staining.  
a.  Individual groups stained their slides with different substances.  One group used iodine and another group used methylene blue.  Which group (or both?) would see positive staining?  Positive staining confirms the presence of which organelle(s)?

5. Another wet mount slide is made using a small amount of the pellet formed in test tube 3.  How would the size of the organelles in this pellet compare to those in the original pellet from test tube 2?  

6. Tetrazolium is an indicator of oxidation-reduction reactions (those chemical reactions where electrons are lost and gained). The respiratory enzymes in the mitochondria mediate a series of oxidation-reduction chemical reactions. If mitochondria are in a solution with tetrazolium, the normally colorless oxidized form of tetrazolium will get reduced, turning pink to red indicating the occurrence of the oxidation-reduction reactions of the respiring mitochondria. 

The following test tubes are set up: 
	Tube # 
	Sucrose buffer
	Resuspended pellet from test tube 3 
	Supernatant from test tube 3
	Tetrazolium 

	1 
	3 ml 
	Fill to 3mL
	Fill to 3ml
	3 ml 

	2 
	
	As much as obtained 
	
	3 ml 

	3 
	
	
	As much as obtained
	3 ml 



The tubes are given proper incubation time.  Describe the results you would expect from each tube.  Then explain why you would expect these results.  

7.  We can look at the “purity” of the last supernatant to determine if there are residual organelles or macromolecules.  Two test tubes were prepared: one with sucrose solution and one with the final supernatant.  A light was shined on each test tube and the effects were observed.  
a. Thinking about the “Tyndall effect” what can we learn about the contents of the tubes by shining a light on them?

b.  What organelle(s) are likely to still be hanging out in the supernatant at this point in the lab? Why? 
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