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	Session 4
	OBSERVATION OF MITOSIS 

IN PLANT CELLS


Assessed criteria

Criteria E: AIE

In all lab sessions you will be assessed for AIE: You will gain or lose points on this criteria based on your attitude in the laboratory, things like forgetting equipment, not listening to instructions will result in losing points: helping other students, cleaning up without being asked to, for example, will gain you points.  
Criteria C: Processing and Evaluating
Research Question


“Is it possible to see cells undergoing mitosis?”
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Background Information
The zone of cell division on an onion root tip is a great place to observe mitotic cell divisions. Through the observation and comparison of different regions of the root tip, the duration of mitotic stages and mitotic indexes may be determined for the cells of the root tip.
The mitotic index (MI) is the percentage of cells undergoing mitosis. It is determined by counting the total number of nuclei observable, and then recording the number of cells undergoing each stage of mitosis.  
M.I. = number of mitotic phase figures 

        number of total counted nuclei 
The duration of mitotic stages can then be determined using a formula based on the assumption that for onion roots cells, the beginning of interphase to the end of telophase lasts approximately 24 hours.
Objective
To observe and describe plant cells in the different phases of the cell cycle: interphase, and mitosis (prophase, metaphase, anaphase and telophase).

Materials 
Onion
Slides

Scissors
Cover glass

Watch glass
Acetic acid 45%

HCl 5N
Pasteur pipette

Tissue paper
Filter paper

Orcein B (Orcein acetate)
Microscope

Wooden pincers
Immersion oil

Bunsen burner
Safety goggles

Scalpel or tweezers
Gloves

Method 
The practical is prepared 3-4 days before by putting an onion partially in water to allow roots to grow. Roots grow quickly so a high number of cells are undergowing mitosis at any time. It is important that the roots are kept submerged in water until the practical starts.
1. Cut a small part of a growing root tip (no more than 1-2 mm).

2. Place on a watch glass.

3. Cover the root tip with 5M HCl and let it soak for 20 minutoes.

4. With a small roll of paper, very carefully remove the HCl.

5. Cover the root liberally with oreine acetate (Oreine B).
6. Leave for 20 minutes to absorb the colour. 
7. Every 5 minutes, pass the watch glass briefly through the high part of the flame the bunsen burner. This is to fix the colour in the cells. If some of the orceine evaporates, add some more to ensure the root is always covered in liquid. 
8. Remove the orceine with a small roll of paper. Be very careful as the roots tip is very fragile at this moment and could stick to the paper. 
9. With the scalpel or tweezers pick up the root tip carefully and place it on a slide (be careful not to squeeze it). 
10. Add a drop of the 45% acetic acid and immediately place a cover slip on top. 
11. Cover slide with a small piece of paper and push down gently, but firmly, with a  fingertip to obtian a homogeneous layer of cells.  
12. Look at the sample under the microscope, first with the lower magnifications and then with the 400x magnification.

13. Estimate the total number of nuclei you observe and the number of nuclei which undergo any of the mitotic phases. Organise this in a table. 

14. Calculate the mititoc index with the following formula:
  M.I. = number of mitotic phase figures / number of total counted nuclei x 100

Results

Insert a suitable table here and perform your calculations underneath. Choose an appropriate style of graph to represent your results.
Conclusion
What do your results show? Refer to the data you obtained.
Evaluation

How could you improve this method?
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