Cell Cycle & Mitosis
In most cells, DNA is in chromatin form and kept within the nucleus.  However, in actively dividing cells (i.e., mitotically active) the DNA is wound up into more visible chromosomes.  We will examine the chromosomes and mitotic stages of some actively dividing cells in onion root tips.

Materials:

Carnoy’s fixative (1:3 Acetic Acid:Ethanol)

1N HCl

Schiff’s Reagent

45% Acetic Acid
Freshly sprouted onions

Microfuge tubes
Pasteur pipets

60 (C Waterbath

microscope slides

razor blades

cover slips

forceps

immersion oil & lens wipes

Prior to lab the following will have been done for you:
1. Cut off the last 6 mm (1/4 inch) of root tip from sprouting onions.  Place 4 of them in a labeled microfuge tube.  

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

3. Close tube and incubate for 24 hours.

In lab:
1. 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 60oC.

2. Remove your root tips from the HCl and immerse in a new tube filled with 0.5 ml Schiff’s Reagent. (USE GLOVES!!! SCHIFF’S REAGENT IS VERY TOXIC!!!!) 

3. Let the root tip stain in Schiff’s for about 10 minutes, or until the very tip of the root shows distinct dark coloring.

4. Put one drop of 45% Acetic Acid on the slide.  

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

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

7. 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.

8. 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.

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

10. Spend some time identifying the different stages of the cell cycle visible in your root section squashes.  Illustrate examples of interphase and each mitotic stage (prophase, metaphase, anaphase, and telophase).  
11. In your root tip sections, identify the stage of the cell cycle for 50 random cells (in several different viewing fields).  Record your data in your notebook.

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

Your lab notebook should contain drawings of cells in the different stages as well as numbers of cells (from your own counts as well as the entire class counts) in each stage.  Estimate the proportion of time onion root tip cells spend in each stage.  Would you expect mature onion cells away from the root tip to show similar results?  Why or why not?

