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21.2: Cells and Their Structure

&b Learning Objectives

o Describe the two types of cell: prokaryotic and eukaryotic.
o Explain the function of each cellular component.

Cells fall into one of two broad categories: prokaryotic and eukaryotic. Only the predominantly single-celled organisms of the
domains Bacteria and Archaea are classified as prokaryotes (pro- = “before”; -kary- = “nucleus”). Cells of animals, plants, fungi,
and protists are all eukaryotes (eu- = “true”) and are made up of eukaryotic cells.

Components of Prokaryotic Cells

All cells share four common components: 1) a plasma membrane, an outer covering that separates the cell’s interior from its
surrounding environment; 2) cytoplasm, consisting of a jelly-like cytosol within the cell in which other cellular components are
found; 3) DNA, the genetic material of the cell; and 4) ribosomes, which synthesize proteins. However, prokaryotes differ from
eukaryotic cells in several ways.

A prokaryote is a simple, mostly single-celled (unicellular) organism that lacks a nucleus, or any other membrane-bound organelle.
We will shortly come to see that this is significantly different in eukaryotes. Prokaryotic DNA is found in a central part of the cell:
the nucleoid (Figure 21.2.1).
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Figure 21.2.1: This figure shows the generalized structure of a prokaryotic cell. All prokaryotes have chromosomal DNA localized

in a nucleoid, ribosomes, a cell membrane, and a cell wall. The other structures shown are present in some, but not all, bacteria.
Unlike prokaryotic cells, eukaryotic cells have: 1) a membrane-bound nucleus; 2) numerous membrane-bound organelles such as
the endoplasmic reticulum, Golgi apparatus, chloroplasts, mitochondria, and others; and 3) several, rod-shaped chromosomes.
Because a eukaryotic cell’s nucleus is surrounded by a membrane, it is often said to have a “true nucleus.” The word “organelle”
means “little organ,” and, as already mentioned, organelles have specialized cellular functions, just as the organs of your body have
specialized functions.

At this point, it should be clear to you that eukaryotic cells have a more complex structure than prokaryotic cells. Organelles allow
different functions to be compartmentalized in different areas of the cell. Before turning to organelles, let’s first examine two
important components of the cell: the plasma membrane and the cytoplasm.
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Figure 21.2.2: These figures show the major organelles and other cell components of a general eukaryotic cell.

Mitochondria (singular = mitochondrion) are often called the “powerhouses” or “energy factories” of a cell because they are
responsible for making adenosine triphosphate (ATP), the cell’s main energy-carrying molecule. ATP represents the short-term
stored energy of the cell. Cellular respiration is the process of making ATP using the chemical energy found in glucose and other
nutrients. In mitochondria, this process uses oxygen and produces carbon dioxide as a waste product. In fact, the carbon dioxide
that you exhale with every breath comes from the cellular reactions that produce carbon dioxide as a byproduct.

Mitochondria are oval-shaped, double membrane organelles (Figure 21.2.3) that have their own ribosomes and DNA. Each
membrane is a phospholipid bilayer embedded with proteins. The inner layer has folds called cristae. The area surrounded by the
folds is called the mitochondrial matrix. The cristae and the matrix have different roles in cellular respiration.
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Figure 21.2.3: This electron micrograph shows a mitochondrion as viewed with a transmission electron microscope. This organelle
has an outer membrane and an inner membrane. The inner membrane contains folds, called cristae, which increase its surface area.
The space between the two membranes is called the intermembrane space, and the space inside the inner membrane is called the

mitochondrial matrix. ATP synthesis takes place on the inner membrane. (credit: modification of work by Matthew Britton; scale-
bar data from Matt Russell)
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