
 
Comparing Prokaryotic and Eukaryotic Cell Types 

The first cells to appear on Earth were prokaryotic cells. A prokaryote is an organism 
made of a single prokaryotic cell. The earliest prokaryotes may have arisen more than 
2.5 billion years ago. Bacteria are the most common types of prokaryotes. They are very 
small cells with a simple structure. Prokaryotes do not have a nucleus. This means that 
their DNA is not enclosed in a membrane inside the cell. Instead, prokaryotes have a 
single loop of DNA that floats in the cell’s cytoplasm. Protein-making bodies called 
ribosomes also form part of the cytoplasm. Like all cells, prokaryotes have a cell 
membrane. All prokaryotes also have a cell wall surrounding the cell membrane. The 
cell wall helps provide support and protection for the cell. An additional layer encloses 
some prokaryotes; this layer is called the capsule. The capsule has a sticky surface 
area, so it allows prokaryotes to cling to surfaces, such as your skin and your teeth, and 
pretty much any surface for that matter. 

 
Eukaryotic cells are more complex than prokaryotic cells. They all have a cell 
membrane, ribosomes, and DNA as prokaryotic cells do. However, the DNA of 
eukaryotic cells does not float freely in the cytoplasm. Instead, it is found in the nucleus, 
an internal compartment bound by a cell membrane. The nucleus is one kind of 
organelle found in eukaryotic cells. Organelles are structures that perform specific 
functions. Most organelles are surrounded by a membrane. Some organelles have 
membranes that form channels, which help transport substances from one part of the 
cell to another part of the cell. 
 
 
 

 

 

 

 

 

 

 

Comparing Plant and Animal Cells 



Structurally, plant and animal cells are very similar because they are both eukaryotic cells. They 

both contain membrane-bound organelles such as the nucleus, mitochondria, endoplasmic 

reticulum, golgi apparatus, lysosomes, and peroxisomes. Both also contain similar membranes, 

cytosol, and cytoskeletal elements. The functions of these organelles are extremely similar 

between the two classes of cells. However, the few differences that exist between plant and 

animals are very significant and reflect a difference in the functions of each cell. 

 

Plant cells can be larger than animal cells. The normal range for an animal cell varies from 10 to 

30 micrometers while that for a plant cell stretches from 10 to 100 micrometers. Beyond size, 

the main structural differences between plant and animal cells lie in a few additional structures 

found in plant cells. These structures include: chloroplasts, the cell wall, and vacuoles. 

 

 

 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

The Evolution of Eukaryotic Cells 

 



Eukaryotes are organisms made of one or more eukaryotic cells. The earliest 
eukaryotes, like the first prokaryotes, were single-celled organisms. They arose about 1 
billion years later than the earliest prokaryotes. Later, multicellular eukaryotes arose. 
Every type of multicellular organism that exists is made up of eukaryotic cells.  
There is compelling evidence that mitochondria and chloroplasts were once primitive bacterial 

cells. This evidence is described in the endosymbiotic theory. How did this theory get its 

name? Symbiosis occurs when two different species benefit from living and working together. 

When one organism actually lives inside the other it's called endosymbiosis. The endosymbiotic 

theory describes how a large host cell and ingested bacteria could easily become dependent on 

one another for survival, resulting in a permanent relationship. Over millions of years of 

evolution, mitochondria and chloroplasts have become more specialized and today they cannot 

live outside the cell. 

 

It's Just a Theory 

In everyday speech, people use the word theory to mean an opinion or speculation not 

necessarily based on facts. But in the field of science, a theory is a well established explanation 

based on extensive experimentation and observation. Scientific theories are developed and 

verified by the scientific community and are generally accepted as fact. 

 

Mitochondria Have DNA 

Mitochondria and chloroplasts have striking similarities to bacteria cells. They have their own 

DNA, which is separate from the DNA found in the nucleus of the cell. And both organelles use 

their DNA to produce many proteins and enzymes required for their function. A double 

membrane surrounds both mitochondria and chloroplasts, further evidence that each was 

ingested by a primitive host. The two organelles also reproduce like bacteria, replicating their 

own DNA and directing their own division. 

 



 

 


