
LIFE SCIENCE CONTENT SUMMARY  
 

I: Cell Structure and Function 
 
Table of Contents 

Ia) The Cell as the Structural and Functional Unit of Which All Organisms Are Composed  

Ib) Integration of Cellular Structure and Function  
 
 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

The Content Summaries and SBD were developed by TERC and Lamar University and funded in part by the 
National Science Foundation, Award #1703343 and Award #2019843. All opinions, findings, conclusions, and 
recommendations expressed herein are those of the authors and do not necessarily reflect the views of the funders. 

Text and pictures © TERC, Inc. All rights reserved. 

 



I: Cell Structure and Function 

Ia) The Cell as the Structural and Functional Unit of Which All Organisms Are Composed  

The cell is the basic structural unit of living things. It is the fundamental unit of which all 
organisms are composed. The number of cells can range from just one to many millions. Each 
individual cell and its structures are microscopic. Animals and plants are multicellular 
organisms—an affiliation of cells that together form a single organism. Each cell is made up of a 
number of specialized structures, each of which carries out one or more specific functions. All 
the cellular structures must function in an integrated manner for the cell to function as a whole.  

Important cellular structures found in the cells of plants and animals (including humans), 
and their functions include: 

Cell Membrane (also called “plasma membrane”)—an “oily layer” rich in lipids that 
surrounds the cell like the skin of a grape. (Lipids are substances that are not soluble in water. 
Fats and oils are lipids.) Because of the cell membrane, cells have a defined “inside.” Anything 
inside the cell membrane is “inside” the cell. The cell membrane isolates the contents of the cell 
from the external environment, keeping what is inside the cell inside and allowing its internal 
environment to differ from the environment outside it. To ensure that necessary materials can 
enter and leave the cell, the cell membrane has structures that act as carriers and channels.  

Nucleus—a region inside the cell that is enclosed in a nuclear membrane and that 
contains the genetic material (DNA) and carries specifications for reproduction of the cell, for 
building all the cellular components, and for coordinating cellular functions. Because the nucleus 
is a membrane-enclosed compartment with a distinct structure and function, it can be described 
as an “organelle.”  

Cytoplasm—the contents of the cell that is contained within the cell membrane, but 
which is not part of the nucleus is called cytoplasm. Many important enzymes and small 
molecules, such as water, carbon dioxide, and oxygen, float freely in the cytoplasm. The 
cytoplasm also contains many membrane-bounded structures called cytoplasmic organelles 
(membrane-enclosed compartments, each with a distinct structure and function.)  

Mitochondria—cytoplasmic organelles that carry out aerobic respiration (a process that 
uses oxygen), allowing plant cells to extract energy from glucose, which is a simple sugar. 

Important cellular structures found in the cells of plants and not in the cells of animals 
and their functions include: 

Chloroplasts—cytoplasmic organelles found in the cells of leaves and stems of plants, 
they contain the pigment chlorophyll and carry out photosynthesis—the process whereby plants 
make the simple sugar glucose, the fuel that provides cells with energy.  

Cell Wall—located outside the cell membrane, this extracellular structure surrounds the 
cell membrane of plant cells. The cell wall provides protection and contributes to the cell’s shape 
and rigidity. (Extracellular structures are made inside the cell and transported to a location 
outside the membrane.) 
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Ib) Integration of Cellular Structure and Function 
All of the cellular structures must function in an integrated manner for the cell to function 

as a whole. The process of respiration that occurs in plant and animal cells and the process of 
photosynthesis that occurs in plant cells illustrates this integration.  

The Process of Cellular Respiration—All organisms and their cells must have energy to 
survive. Cellular respiration is the process of releasing energy stored in glucose. In humans, 
glucose is derived from foods that come directly or indirectly from plants. 

Cellular respiration is a complex chemical process that occurs in the mitochondria. The 
number of mitochondria in a cell can vary from one to over 1,000. Yet, all mitochondria have a 
similar structure that includes an outer membrane and an inner membrane that is folded and 
contains fluid. Glucose enters the fluid by passing through the outer and inner membranes. 
Enzymes located in the fluid then “process” the glucose. Other enzymes located in the inner 
membrane then extract “packets” of energy from this processed glucose. These “energy packets” 
leave the mitochondria through the membranes and enter the cytoplasm. Cellular respiration is a 
lot like burning wood or any other fuel. During respiration, oxygen that enters the cell through 
the membrane interacts with fuel to release energy, waste carbon dioxide, and water. But there is 
an important difference. In a fire, the energy is released in a single burst. In a cell, the energy is 



released and stored as small “packets” that are transported to various structures in the cytoplasm 
for later use. This means that respiration is a controlled process and provides energy when 
needed, in contrast to a single burst of heat energy such as occurs when a match or a piece of 
charcoal burns.  

In addition to releasing energy from glucose, the process of cellular respiration also 
releases energy stored in fats. 
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The Process of Photosynthesis—Each plant cell contains thousands of chloroplasts. Each 
chloroplast is made of dozens of tiny discs. The surfaces of these discs contain chlorophyll.  
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During the process of photosynthesis, which means “putting together by light”, 
chlorophyll traps the energy of sunlight as it passes into the cell. Once trapped, the energy 
provides power for turning water and carbon dioxide (that have entered the cell through the cell 
membrane) into glucose. As glucose is produced, oxygen is given off as a waste product. The 
oxygen leaves the cell through the membrane and is released into the environment. Glucose, on 
the other hand, remains in the cell and is used as needed during the process of respiration.  
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