Exercise #2:  Analysis of Prokaryotic and Eukaryotic cells

S7CS4, S7L1, S7L2
Organization and Taxonomy of Cells


As we previously mentioned , not all cells are the same.  Some cells are prokaryotic without a nucleus or membrane-bound organelles, and some are eukaryotic.  Also, some living organisms are unicellular (single-celled), with all living functions (respiration, digestion, reproduction, and excretion) handled by that one cell, and some are multicellular with large numbers of cells with specialized structure and function.

A.
Unicellular Organisms

Prokaryotes are examples of unicellular organisms.  Where do you think we can easily find samples of prokaryotes, such as bacteria?  Do you think they might be present in some of the foods we eat?


Yogurt is made  by adding the bacteria Lactobacillus sp. and Streptococcus thermophilus to milk and allowing the bacteria to anaerobically metabolize milk sugar.  Lactic acid is produced and excreted by the bacteria.  It curdles the mild, producing the semisolid yogurt.  Sauerkraut is made by similar fermentation process, starting with cabbage leaves.

1.
Place a drop of methylene blue stain near the center of a clean slide.  

2.
Take a very small amount of yogurt with a toothpick and mix it into the drop of stain.

3.  Using both hands, place a coverslip at a 45° angle above the slide with one edge of the coverslip in contact with the edge of the water droplet.  Lower the coverslip slowly onto the slide, being careful not to trap air bubbles in the droplet.  The function of the coverslip is threefold:  (1) to flatten the preparation, (2) to keep the preparation from drying out, and (3) to protect the objective lenses.  Over long periods of time, the preparation may dry out, at which point water can be added to one edge of the coverslip.  

4.
Using the compound microscope and the 10x, 40x, and 100x oil-immersion lenses, analyze the material on your slide.

5.
What are the shapes of the bacteria in the sample?  

Draw a picture of what you observe in the space below.  Do you observe a nucleus or any other organelles?

B.
Multicellular Organisms

Multicellular organisms are composed of groups of specialized cells, called tissues, that together perform particular functions for the organism.  Tissues, in turn, may be grouped to form organs, and organs may be grouped into organ systems.  In this part of today’s session, you will examine some of the cells that compose the basic tissue types of plants and animals.

Plant cells

The major characteristic of a typical plant cell are readily seen in the leaf cells of Elodea.  A wet mount is a method of preparing a slide that will be used for only a short time.  Living material is often prepared for observation using a wet mount.  A wet mount is made by placing the specimen into a drop of liquid on a slide.  The specimen and water droplet are held in place by a coverslip.  

Wet-mount of Elodea leaf
1.  Place a drop of water in the center of a clean microscope slide.

2.  Remove a single leaf of Elodea, and place it in the drop of water.

3.  Using both hands, place a coverslip at a 45° angle above the slide with one edge of the coverslip in contact with the edge of the water droplet.

4.
Lower the coverslip slowly onto the slide, being careful not to trap air bubbles in the droplet.  

5.
Observe the leaf slide with the compound microscope.  Is it possible to see cells in the leaf using the dissecting microscope?
6.
Using the compound microscope, observe the structure of the Elodea leaf at increasing magnification noting the 3D characteristic of the leaf.  Sketch the leaf in the spaces below at low and high magnification.  What structures can you see under low and high power?  List some of them here.




Elodea leaf at low magnification 
Elodea leaf at high magnification


(100X)




(400x)
     

Animal cells

Animals are multicellular heterotrohic organisms that ingest organic matter.  They are composed of cells that can be categorized into four major tissue groups:  epithelial, connective, muscle, and nervous tissue.  Next you will prepare and observe human epithelial cells from the inside of your cheek.  Epithelial cells occur on the outside of animals and serve to protect the animal from water loss, mechanical injury, and foreign invaders.  In addition, epithelial cells line interior cavities and ducts in animals.

1.
Place a drop of methylene blue stain near the center of a clean slide.  

2.
Gently scrape the inside of your cheek with the end of an applicator stick or toothpick.  If you scrape too hard, you will be examining blood cells instead of epithelial cells.

3.
You have removed some of the cells that form a protective covering for the inside of the mouth.  Like other epithelial cells, these are constantly being worn off and replaced by new cells of the same type.

4.
Spread the material from the applicator stick or toothpick into the drop of stain.  Add a coverslip.

5.
Observe your slide with the compound microscope.  Begin with the 4x objective.  Continue until you have located the cells using all three objectives.


Draw a picture of your cheek cell on high power.  Label the following cell structures in your drawing of your cheek cell:  nucleus, cell membrane, cytoplasm.

Materials and Ordering Information:  

Carolina Biological:
Methylene Blue Stain:  catalogue #:  875724 Methylene Blue, 0.1% Aqueous, Laboratory Grade, 500 mL  $15.25
Elodea Tips, Living:  catalogue #157340,  $8.75
Microscope Slides, catalogue # 632956, $9.75
microscope slide cover slips:  catalogue# 632962, $3.95
Fisher Scientific:
Transfer pipets:   catalogue # 13-711-6M, $57.31 

Kim wipes, catalogue # S47299, $3.45/box

