INS Biology

Winter 2004

Lab I – Examining Mitosis

Preparation: Read Freeman on Cell Division, chapter 8. Be able to recognize and sequence stages of mitosis. Bring notebook and safety glasses to lab. We will be working with stains and acid, so you may want a lab coat.

Introduction:


There are two sections to today’s lab. One activity is to examine onion (Allium cepa) root tips. These have been cut into longitudinal sections and stained for chromosomes. Be able to recognize and name each stage of mitosis observed. In the second activity, you will prepare the same tissue by a slightly different method. Here, the stained cells will be squashed to prepare a reasonable view. Your notes today should emphasize drawing and labeling in the data portion. Enough detail about the slide preparation should be included to allow you to work completely from your notes if you were asked to repeat the experiment. If you find good examples of various stages, let others know.

Safety:


The slide preparation involves acid and stain solutions. This may only be used in the hoods and safety glasses must always be worn when using them. Review you safety notes – what do you do for an acid spill? Make sure all spills are dealt with promptly.

Observation of Mitosis in Longitudinal Section.


Obtain one of the prepared onion root tip sections. Examine it under a compound microscope. Begin at relatively low magnification. (Try to be efficient by doing some of this observation during the longer incubation steps in the staining procedure.)

· How is the tissue organized? Are mitotic cells evenly distributed or more concentrated in some areas?

· Find cells in each stage of mitosis.

· In a field of view, estimate the percentage of cells involved in mitosis compared to the total number of cells observed. Put your result on the board. Using this ratio, what fraction of the cell’s life cycle is spent in mitosis compared to the total length of the cell cycle?

· Some possible comparisons: to see an animal example, we have slide of whitefish blastula. There are also corn (Zea) root tip sections. 

Preparation of a stained root tip slide. 

1. Take a sample of fresh onion root tip and place it in a glass vial. Let the root tip sit for 1 minute in DI water. Discard the water.

2. Fill the vial one half full of 6 M hydrochloric acid. Allow the acid to work on the roots for 3 minutes. Using a Pasteur pipette, remove the acid and put it into the designated waste container. 

3. Add DI water to the vial. Wash to root by agitation for 1 minute and discard the water.

4. Using forceps, place the roots in a vial containing aceto-orcein stain. Allow the root to stay in the stain for 20 minutes.

5. Put the stained root tip into 45 % acetic acid.

6. With a razor blade prepare a thin (~1 mm) slice of the very tip of the root. Discard the rest. 

7. Place the thin slice on a clean slide in a small drop of the 45% acetic acid. Using your razor blade chop it into fine bits. (Note: an important step in preparing good slides is to make sure you start with clear slide. A rinse with alcohol and then air drying can help remove oils that may alter the preparation.)
8. Put a cover slip in place. Remove any bubbles. If you need to add more of the acetic acid solution to accomplish this, do it. Place a clean cork on top of the cover slip and press down firmly in vertical direction. This should result in very thin smear of stained cells. 

9. Identify as many mitotic stages as possible in your preparation. What fraction of the cells in your sample are undergoing mitosis?

10. In either this section or the first section, can you estimate how many chromosomes onion possesses?

Questions:


These should be answered in your notebook. If you include the answers in your discussion or conclusion, highlight them by underlining or in some similar fashion.

1. Why was this particular plant tissue chosen? How would the results vary if we choose other portions of the plant?

2. Assume the root tip cells we observe take 120 minutes to complete mitosis. Using this value and your ratio of cell in mitosis compared to total cells observed, estimate the length of the total cell cycle in this sample.

3. The longitudinal section is more difficult to prepare than the squash. In three dimensions, how is the longitudinal section related to the structure of the plant? What information does the section allow in this exercise that we cannot learn from the squash?

4. If you examined the whitefish sample, were there any noted differences between that and the onion root?

Words to know: (check index, glossary or on-line biological dictionaries for help.)

Longitudinal section, cross section. 

Root cap

Meristem

Blastula

Stem cell

Aster, spindle fibers, centrioles

Karyokinesis, cytokinesis

Metaphase plate

Centromeres, kinetochore, sister chromatids

