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Regents Biology Laboratory Investigation

CELL MICROSCOPY
Background Information


The cell, as you no doubt are by now aware, is the basic building block of life.  Another way to say that is that it is the “functional unit” of life.  Throughout your study of biology, you will discover many functional units, such as the nephron of the kidney, or the alveolus of the lung.  These are all the smallest part of an organ that can do that organ’s job.  By that same token, the cell is the smallest thing that can be alive.  You simply can’t have anything less than a cell that is alive.  Go ahead, try it.  I bet you a cupcake that it won’t work.

 
There are many different types of cells, and within these types, there are many different organelles with varying jobs.  It is prudent that you know how these cells differ, and what the function and appearance of the various organelles are.  Using the light microscope, you will be able to see many of the organelles that we’ve discussed in class.  In the plant cell, you’ll be able to see chloroplasts, the cell wall, vacuoles, and the nucleus.  In animal cells, you’ll observe the nucleus and perhaps the nucleolus.  Many of the other organelles are too small to see with even a powerful light microscope.

Remember your microscopy techniques when working in the lab today.  Proper wet mounts do not have air bubbles.  Make sure that you adjust the focus AND the light entering your ‘scope (using either the disc diaphragm or the iris) to get the best image available.  Make SURE that if you make a drawing or take a picture in your lab, that you give it a title and note the magnification.  NO NAKED NUMBERS!

Purpose


The purpose of this lab is for you to exercise your microscopy skillz while observing various types of cells.  You will hone your ability to make a wet mount, as well as practice staining a slide.  You’ll learn the differences and similarities between many different types of cells, and how we can tell about the life histories of these cells by using what we can observe.

Materials

Light microscope
Microscope slides

Cover glass
Cork


Iodine
Droppers

Methylene blue
Elodea canadensis

Razor blades or microtome
Toothpicks


Onion
PENCIL
Procedure

You need not wear safety goggles during this lab; however, the stains that you will be using are irritating to the skin and eyes, and will stain you, your friends, your clothes, and your enemies.  If you should spill any, tell your wonderful teacher, who will clean it up.
SECTION A – THE CELL WALL
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Robert Hooke, in 1665, used a microscope of his own construction to view a very thin slice of cork.  He drew what he saw, and published it in his seminal work Micrographia.  His original drawing is reproduced in figure 1.  He named the small, sectioned-off areas that he saw cells, after the cells in which the monks of his time lived.  You can look at these cells, too, in your own version of Hooke’s famous observation.  What fun!
1.  Use a razor blade or a microtome to obtain a very thin slice of cork.  ALWAYS cut away from you and other students!

2.  Prepare a wet mount of your cork slice.

3.  Examine your mount.  Remember to use the focus AND the diaphragm/iris to find the best image.  You may observe the cork under low or high power.

4.  Make a drawing of the cork below, or take a picture and attach it to your lab.  Label the cell wall in your drawing or picture.  Make sure you title the figure and note the magnification!
5.  Dispose of your cork slice in the garbage and NOT down the drain!  Return your slide and cover glass to the bench.


Figure 2.  __________________________________________  Magnification ________
QUESTION 1:  Are the cork cells still alive?  Explain how you can tell.

QUESTION 2:  How do you know that cork is from a plant?  Explain completely.
SECTION B – HUMAN CHEEK CELLS


In this section, you will be observing cells from your own mouth.  It is important that you use only clean materials for this section, and that you return materials that you have used to the proper places to avoid contaminating other students’ slides.


1.  Obtain a toothpick, and CAREFULLY scrape the inside of your cheek to obtain some cells.  The cells that line your cheeks are called epithelial cells, and they are large, flat, and thin.  This makes them perfect for microscopy.  Note that you will not see anything on the toothpick when you are done scraping; the cells are microscopic!


2.  Put a drop of methelyene blue on a slide, and add a hair from your head.


3.  Swish the toothpick in the stain to transfer cells from your mouth to the slide.  Dispose of the toothpick in the garbage when you are done.


4.  Add a piece of cover glass to your slide.

5.  Use the hair as a guide to locate the cheek cells on the slide.  Find cells that are separate, as opposed to those that are clumped together.  


6.  Draw the cells below, or take a picture and attach it to your lab.  Be sure to label the figure with a title and the magnification.


7.  Label the cell membrane, nucleus, and cytoplasm.  Label the nucleolus if it is present.

8.  Rinse off your slide and cover glass, and place them in the “used slides and cover glass” beaker.

Figure 3.  ______________________________________   Magnification ____________

QUESTION 3:  What is absent from the cheek cells that is present in plant cells?

QUESTION 4:  What is the outermost boundary of a cheek cell?
SECTION C – ONION CELLS


Onions are an excellent way to observe plant cells, because the membrane on the inner side of each layer is very thin, but is strong and pulls away easily.  They also readily take up stain which will allow you to see the individual cells easily.

1.  Take a small piece of the membrane from the inside of an onion layer.  You only need a very small piece, perhaps five mm square.


2.  Make a wet mount of the onion membrane.

3.  Using a piece of paper towel, pull a drop or two of iodine across the slide to stain the cells.


4.  Make a drawing of the cells or take a picture and attach it to your lab.  Make sure you label your drawing with a title and the magnification!

5.  Label the cell wall, cell membrane, nucleus and cytoplasm.  Label the nucleoli or chloroplasts if they are visible.

6.  Throw the onion in the garbage, rinse off your slide and cover glass, and return them to the bench.

Figure 4.  ______________________________________   Magnification ____________

QUESTION 5:  Why did the iodine stain the onion cell so well?  Would it stain an animal cell in the same way?

SECTION D – ELODEA


Elodea canadensis is an aquatic plant native to most parts of North America.  It lives entirely underwater, but can produce small, white flowers that protrude above the surface.  It can also reproduce asexually when stalks break off, float away, and take root elsewhere.  It is exceptionally good for microscopic observation because of its thin leaves and large cells.

1.  Make a wet mount of a single Elodea leaf.

2.  Observe the leaf under low and high power.


3.  Locate small, oblong, green organelles.  These are the chloroplasts.


4.  Draw the cells below, or take a picture and attach it to your lab.


5.  Label the cell membrane, cell wall, nucleus, cytoplasm and chloroplasts.  Label the nucleolus and any other organelles, if they are present.


6.  Dispose of your leaf in the garbage, and return your slide and cover glass to the bench.


Figure 4.  ______________________________________   Magnification ____________

QUESTION 6:  Complete the chart below.  Indicate whether or not the structure is present in the type of cell on the chart with a check mark.

	
	Nucleus
	Cell Wall
	Cytoplasm
	Cell Membrane
	Nucleolus
	Chloroplast

	Animal
	
	
	
	
	
	

	Plant
	
	
	
	
	
	

	Fungi
	
	
	
	
	
	


QUESTION 7:  Describe any movement you see in the elodea cells.  What is moving, and what might be causing the movement?

QUESTION 8:  Name two things that you would change about this lab if you could.
Figure 1.  Robert Hooke’s drawing of cork from his work Micrographia.  
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