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CHAPTER 1 Cells - Advanced
• Describe the importance of cells to biology.

Why is a cell so complex?

Cells have lots of things to do. Some cells make the whole organism, so that one cell must do everything that
organism needs to do to live. Other cells perform specific functions, so they must be designed to do that specific
activity.

Introduction to Cells

The cell is the smallest unit of structure and function of all living organisms. A cell is also the smallest unit of life,
with single-celled organisms present on this planet for over 3.5 billion years. Single-celled (unicellular) organisms
like bacteria are obviously composed of just one cell, whereas multicellular organisms can be composed of trillions
of cells. Multicellular organisms include protists (though single-celled protists also exist), fungi, plants and animals.
Most plant and animal cells are between 1 and 100 µm and therefore can only be observed under the microscope.

The one cell of a unicellular organism must be able to perform all the functions necessary for life. These functions
include metabolism, homeostasis and reproduction. Specifically, these single cells must transport materials, obtain
and use energy, dispose of wastes, and continuously respond to their environment. The cells of a multicellular
organism also perform these functions, but they may do so in collaboration with other cells.

Cells are essentially carbohydrates, lipids, proteins and nucleic acids in a water-based environment. It is the
lipid (phospholipid) membrane that keeps the water-based environment in the cell separate from the water-based
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environment outside the cell. But a cell, even the single cell of a unicellular organism, must be able to interact with
its external environment. The cell must be able to bring molecules in from the outside, and expel unwanted waste
products. Knowing the components of cells and how cells work is necessary to all of the biological sciences.

Learning about the similarities and differences between cell types is particularly important to the fields of cell biology
and molecular biology. Cell biology is the field of biology that studies cells. In particular, cell biologists study a cell’s
physiological properties, structure, organelles, interactions with the extracellular environment, life cycle, division
and death. Molecular biology concerns itself with understanding the interactions between the various systems of a
cell, including the relationships between DNA, RNA and proteins.

Research in cell biology is closely linked to molecular biology, as well as genetics, biochemistry and developmental
biology. The importance of the similarities and differences between cell types is a unifying theme in biology. They
allow the principles learned from studying one cell type to be applied when learning about other cell types. For
example, learning about how single-celled bacteria function can help us understand more about how human cells
function. Understanding basic cellular processes, such as cell division or metabolism in bacteria, gives information
about similar processes in our cells.

Summary

• A cell is the smallest unit of structure and function of all living organisms.
• The understanding of cells is integral to other biological fields, including molecular biology, genetics, bio-

chemistry and developmental biology.

Review

1. What is a cell?
2. List some of the functions of a cell.
3. Describe the relationship between cell biology and molecular biology.

Explore More

Use this resource to answer the questions that follow.

MEDIA
Click image to the left or use the URL below.
URL: https://www.ck12.org/flx/render/embeddedobject/139336

1. Concerning cells, what does all life have in common?
2. How many cells are in the human body?
3. How big is a cell?
4. Each second, what is happening in your cells that keeps you alive?

2

http://www.ck12.org
http://www.ck12.org/flx/show/video/user%3Ack12science/http%3A//www.youtube.com/embed/gFuEo2ccTPA%3Fwmode%3Dtransparent%26rel%3D0%26hash%3Ddd444a4490639d210aa16ab4ebf3d7e1
https://www.ck12.org/flx/render/embeddedobject/139336

