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The science of cell biology has been largely dependent on the capabilities of the instruments that allow us to view such tiny structures. For centuries, the primary such tool has been the microscope. 

The first microscopes are thought to have been built by the Janssen brothers, who made eyeglasses, in the 1590s. The first scientists to use the microscope widely were Robert Hooke and Antony van Leeuwenhoek in the mid-1600s. 

Both Hooke and Leeuwenhoek designed their own microscopes, though their designs were quite different. Leeuwenhoek's design used only one lens (kind of a super-precise magnifying glass), while Hooke's was a compound microscope including three lenses. 

Leeuwenhoek's design was preferred at the time and led to the discovery of bacteria. But, Hooke's multiple-lens design stood the test of time. In fact, all of today's optical microscopes are compound. 

Structures of a Typical Animal Cell

In this activity, you will examine the structure of a typical animal cell. 

1. In the Gizmotm, select View animal cell from the dropdown menu and click Sample. An animal cell moves to the stage. Drag the Zoom slider to the right until it reads 200x and briefly examine the cell. Drag the Zoom slider to the right once again, this time until it reads 500x. 

1. From the dropdown menu at the left, select Plasma membrane. Where in the cell is the plasma membrane located? 

2. (A small red arrow is pointing at the plasma membrane to help you find it.) If necessary, you can use the sliders at the bottom and at the right to move the cell around. 

3. Read the information about the plasma membrane. What function does this membrane serve? 

4. Select Cytoplasm from the dropdown menu. Where is the cytoplasm located? 

5. What purpose does it serve for the cell? 

6. Select Endoplasmic reticulum from the dropdown. Find the structure within the cell and read the description provided. Describe the how the endoplasmic reticulum (often abbreviated ER) looks. 

7. What does ER do in the cell? 

8. What cell structures cover the rough ER? 

9. Select Ribosomes and read the accompanying description. What function do the ribosomes serve? 

10. Protein synthesis is one of the most important functions of all living systems. These proteins catalyze (assist) the complex chemical reactions that are part of all cell functions. 

11. Select Mitochondria and read the information. Find a mitochondrion in the viewing area. Describe the structure of the mitochondrion. 

12. Nutrients are converted into molecules that can provide energy for the cell in the mitochondrion. 

13. Select Golgi apparatus and read the accompanying information. Describe the structure of the Golgi apparatus. 

14. Select Vesicle from the dropdown menu. How are the vesicles related to the Golgi apparatus?

15. What is their function? 

16. Select Lysosome from the menu. What is the function of the lysosomes? 

17. Select Centrioles. Describe the appearance of these structures. 

18. The centrioles play a role in the formation of microtubules, which are a key component of flagella and cilia. 

19. Select Vacuole. What role do vacuoles play? 

20. Vacuoles are far more common in plant cells than in animal cells. 

2. Increase the magnification to 1000x and center the purple region (the nucleus) in the middle of the cell in the viewing area. 

1. Select Nuclear envelope from the dropdown menu. Describe the structure of the envelope.

2.  Find several of the pores in the envelope that allow materials to move into and out of the nucleus. The separation of the nucleus from the rest of the cell is one of the major differences between eukaryotic cells and simpler prokaryotic cells, such as bacteria. 

3. Select Nucleus. Why is the nucleus referred to as the "brain" of the cell?

4. Many of the cell's activities occur due to enzymes in the cell. The instructions for creating these enzymes are contained within the cell's DNA, which is in the nucleus. 

5. Select Nucleolus. What is the function of the nucleolus?

6.  How might it play an important role in protein synthesis? 

7. The nucleolus was the first subcellular structure to be identified using microscopes, largely because it is so receptive to the dyes that are often used to stain cell components. Without these dyes, individual cells are essentially transparent. 

Structures of a Typical Plant Cell

In this activity, you will examine the basic structures of a typical plant cell and compare and contrast them with those of an animal cell. 

1. Select View plant cell from the dropdown menu above the viewing area. Click Sample. Use the Zoom slider to magnify the cell 200x. 

1. Examine the plant cell. In general, how does a plant cell look different from an animal cell? 

2. Select Cell wall from the dropdown menu. Describe the location of the cell wall.
3.  This structure is one of the primary features that distinguishes plant cells from animal cells. 

4. Select Chloroplast. Describe the function of the chloroplasts. 
5. Would you expect to find chloroplasts in animal cells?
6.  Why or why not? 
7. The process of photosynthesis is responsible for every bit of the oxygen that is present in Earth's atmosphere today. 

2. Examine the remaining structures of the plant cell and compare the structure and function of each with their counterparts in the animal cell. 

1. Compare the vacuoles in plant cells with those of animal cells. 
2. Does the large vacuole of the plant cell fulfill any additional roles beyond those it fulfills in the animal cell? 

3. Where is the plasma membrane located with respect to the cell wall? 

4. What role do plastids play in the plant cell? 

