Lab 7 – 11/07 or 11/08

PART I - Mitosis and the Cell Cycle in Onion Root-Tip Cells
Introduction:
In this lab, you will observe the various stages of mitosis in onion root tip cells.  Cell division is especially rapid in the growing root tip, therefore, it is easier to observe each stage of mitosis than in slowly growing tissues.  You will harvest the young tips, fix them, digest them in acid, treat them with a reagent which stains chromosomes, and view them under a microscope.  You will then estimate the proportion of time that cells in actively dividing tissues, such as the root tip, actually spend in M-phase and cytokinesis. 

Materials:


Carnoy’s fixative (1:3 HOAc:EtOH)


1N HCl


Feulgen stain


45% HOAc


Freshly sprouted seeds, about 2-3 cm long

Equipment:


Eppendorfs


Pasteur pipets


60 (C Waterbath


microscope slides


razor blades


cover slips

Protocol:

Monday or Tuesday prior to lab:

1. Cut off the last 6 mm (1/4 inch) of root tip from sprouting onions.  Place 5 of them in the labeled Eppendorf tube.  

2. Add 1 ml Carnoy’s fixative and make sure that all tips are immersed.

3. Close tube and incubate for 24 hours.

Tuesday or Wednesday in lab:

4. Remove your root tips from the Carnoy’s fixative and immerse in a new tube filled with 1 ml 1N HCl.  Incubate for 12 minutes at 60C.

5. Remove the HCl with a Pasteur pipet and discard in the drain with running cold tap water.

6. Add 0.5 ml Feulgen stain.  (Watch out: this stain does not look brightly colored, but stains strongly – keep it away from your clothes, books, etc)

7. Let the root tip stain in Feulgen for about 10 minutes, or until the very tip of the root shows distinct dark coloring.

8. Put one drop of 45% HOAc on the slide.  

9. Place the root tip in the HOAc on the slide.  With a scalpel or razor blade, remove all but the red-stained very tip of the root.  

10. Add the cover slip on top of the root tip.

11. Place the slide on a white piece of paper on your bench.  Tap gently and straight down with the eraser of a pencil until the stained tip is spread out to a faint purple monolayer.  Do not smear the coverslip sideways – this will shear the chromosomes.

12. Examine your spread under the microscope at low power to ensure that the cells are spread to a monolayer.  If not, squish the coverslip some more.

13. Once you have spread your cells into a nice monolayer, switch to oil immersion.  

14. Spend some time identifying the different stages of the cell cycle visible in your root section squashes.  Illustrate examples of each mitotic stage (prophase, metaphase, anaphase, and telophase).  Shown below are pictures of each stage.  

Prophase


Metaphase

Anaphase




 HYPERLINK "http://biology.clc.uc.edu/fankhauser/Labs/Genetics/Root_tip_chromosomes/chromosomes/ana_P1152798.JPG" 
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 HYPERLINK "http://biology.clc.uc.edu/fankhauser/Labs/Genetics/Root_tip_chromosomes/chromosomes/telo_meta_P1152788.JPG" 
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 Telophase (left cell)

15. In your root tip sections, identify the stage of the cell cycle for 50 random cells (in several different viewing fields).  Add your data to the table below.

16. To increase your number of data points, pool your data together with your partner’s.  Then, estimate the percentage of time the onion root tip cells spend in each different stage of the cell cycle.  

	Stage of cell cycle
	Number of cells: 

(your root tip)
	Number of cells:

(your partner’s)
	Proportion of time in each stage of the cell cycle (%)

	Interphase
	
	
	

	M-Phase
	Prophase
	
	
	

	
	Metaphase
	
	
	

	
	Anaphase
	
	
	

	
	Telophase
	
	
	

	Cytokinesis
	
	
	


Address the following questions:

(1) What can you conclude about the proportion of time cells spend in M-phase?

(2) Do you think the proportion of time spent in M-phase would be greater or smaller in more mature regions of the root?

Your lab notebook write-ups should include original drawings of the different stages of mitosis in the onion root tip cells and a table of quantitative data on the number of cells in each stage.  
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PART II – Histology Slides
An important part of biology is relating the molecular interactions within the cell or a group of cells to the health of an organism. Histology is the study of stained tissues sectioned as thin slices. By comparing healthy tissue to that of diseased tissue, such as a tumor, one can better understand the pathology associated with disease. We have assembled a panel of histology slides for you to look at today in lab with the goal of introducing you to many of the cell types that we commonly talk about in lecture. Be sure to make drawings of the tissues and cells you observe. The next page contains examples of drawings of different types of epithelium.
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