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Chapter 1 
Cell Structure and Function
The Cell is the smallest unit that can perform all the processes necessary for life. 

Cells are covered by a membrane and have DNA and cytoplasm. 

Cells cannot be seen with the naked eye, so they weren’t discovered until the mid 1600’s, after microscopes were invented. 

Robert Hooke first discovered cells.  He named them cells because they looked like “little rooms.”

Plant and fungi cells have cell walls and animal cells do not.

Leeuwenhoek looked at pond scum and found protists. 

He also found that blood cells in fish, birds, and frogs are oval.  Blood cells in humans and dogs are flat and round. 

The Cell Theory States:


-All Organisms are made of one or more cells.


-The cell is the basic unit of life.


-All cells come from existing cells. 

Cell Size
Most cells are so small that they can only be seen through a microscope.

Cells take in food and get rid of waste through their outer surface. 

As cells get larger, they need more food and they produce more waste. 

Parts of the Cell

The cell membrane is a protective layer that covers the cell’s surface and acts as a barrier between the inside of a cell and the cell’s environment. 
The cell membrane also controls materials going in and out of the cell. 

Inside the cell is a fluid called cytoplasm.

Organelles are structures that perform specific functions within the cell. 

Most organelles are surrounded by membranes. 

All cells contain DNA (deoxyribonucleic acid).

DNA is the genetic material that carries information needed to make new cells and new organisms. 

DNA is passed from parent cells to new cells. 

DNA is sometimes enclosed inside an organelle called the nucleus.

The nucleus is in a eukaryotic cell.  It is a membrane bound organelle that contains the cell’s DNA and that has a role in processes such as growth, metabolism, and reproduction. 

Human cells have a nucleus. 

Two Types of Cells
1. Prokaryotes are a single celled organism that doesn’t have a nucleus or membrane bound organelles.

-Eubacteria are bacteria.  They are the world’s smallest cell. 

-They have no nucleus, but they have DNA.

-They have Ribosomes.

Rhibosomes are tiny, round organelles made of proteins and other material. 
-They have a strong web-like exterior wall that helps it retain its shape. 

-Bacteria’s cell membrane is just inside the cell wall. 

-Archaebacteria are also called archaea.

-They are single celled organisms that have ribosomes, a cell membrane, and DNA.

-They have no nucleus and no membrane bound organelles.

2. Eukaryotic are the largest cells, but are still microscopic.  They are about 10 times larger 
than most bacteria cells.  


-They have a nucleus.


-They also have membrane bound organelles. 

All living things are not bacteria or archaebacteria are made of one or more eukaryotic cells.  These organisms are called eukaryotes. 

Many eukaryotes are multicellular-meaning they have many cells.  They are usually larger than single celled organisms. 

Examples of eukaryotes: animals, humans, plants, green algae, fungi (mushrooms or yeast)

Eukaryotic Cells
The cell wall is a rigid structure that gives support to a cell. 


-It is the outer most structure of a cell. 

Plants and algae have cell walls made of cellulose (a complex sugar).

Cell walls of plants allow them to stand upright.

A cell membrane is a protective barrier that encloses a cell that separates the cell’s contents from the environment.  All cells have a cell membrane. 

The cell membrane is the outer most layer of cells that lack a cell wall. 


-If a cell has a cell wall, the cell membrane is 
located right inside the cell wall. 

The cell membrane contains proteins, lipids, and phospholipids. 

Lipids include fats and cholesterol that do not dissolve in water. 

Phospholipids contain phosphorus.

 Lipids are water fearing-hydrophobic. 

Phospholipids are water loving-hydrophilic.

Some proteins and lipids control the movement of the material in and out of the cell. 

The cytoskeleton is the web of proteins in the cytoplasm. 


-It acts as a muscle and a skeleton.


-It keeps the cell membrane from collapsing.


-It also helps the cell move. 

The nucleus is the largest organelle in a eukaryotic cell.  It contains the cell’s DNA. 

DNA contains how to make the cell’s protein.  The proteins control the chemical reactions in the cell and provide structural support for cells and tissues. 

Proteins are not made by the nucleus. 

The nucleus is covered by two membranes.  The materials cross the membrane through pores. 

The nucleus of many cells has a dark area called a nucleolus.  This is where a cell begins to make its ribosomes. 

Ribosomes are organelles that make proteins.


-They are the smallest of all organelles. 


-There are more ribosomes in a cell than any 
other organelle. 


-Some float freely in the cytoplasm and some 
are attached to membranes or the cytoskeleton.


-Ribosomes are not covered by a membrane. 

Ribosomes make proteins.  Proteins are made of amino acids. 

All cells need proteins to live.  All cells have ribosomes. 

The endoplasmic reticulum (ER) is the system of folded membranes in which proteins, lipids, and other cells parts are made. 


-Many of the cell’s chemical reactions occur in 
the endoplasmic reticulum (ER).


-The ER acts as an internal delivery system 
because substances move through the ER to 
different places in the cell. 



-The ER can have smooth or rough walls.


-The rough part of the ER is covered with 
ribosomes.  This is found near the nucleus.  


-These ribosomes make the cell’s proteins and 
the ER delivers the protein throughout the cell.


-The smooth part on the ER has no ribosomes.


-This part makes the lipids and breaks down 
toxic material that could damage the cell. 

Mitochondria are organelles in which sugar is broken down to produce energy. 


-It is the main power (energy) source for the cell. 


-It is covered by two membranes.


-The energy it produces is released in the form of  
ATP (adenosine triphosphate).


-The cell uses ATP to do work.


-Most eukaryotic cells have mitochondria.


-Mitochondria make their own DNA.

Chloroplasts allow plant and algae to make their own food through photosynthesis. 


-Animal cells don’t have chloroplasts; they can 
not make their own food.


-They have two cell membranes and make their 
own DNA.


-Photosynthesis is the process by which plants 
and algae make their own food by using sunlight, 
carbon dioxide, and water to make sugar and 
oxygen. This occurs in the plant’s chloroplasts. 

 
-Chloroplasts are green because they contain 
chlorophyll.

-The chlorophyll traps the energy of sunlight 
and 
makes it into sugar. 


-The sugar is used by mitochondria to make 
ATP.

The golgi complex is the organelle that packages and distributes proteins.


-The lipids and proteins from the ER are 
delivered to the golgi complex.


-Then the lipids and the proteins are modified to 
do different jobs.


-The final products are enclosed in part of the 
golgi membrane that pinches off and forms a 
bubble that carries the contents to different parts 
of 
the cell or even out of the cell.  

Cell Compartments

The bubble that forms from the golgi complex’s membrane is called a vesicle. 

-A vesicle is a small sac that surrounds material to be moved into or out of a cell. 


-All eukaryotic cells have vesicles. 

Cellular Design
Lysosomes are organelles that contain digestive enzymes, which are responsible for digestion inside the cell. 


-They destroy worn our or damaged organelles. 


-They get rid of waste material and they protect the cell from foreign invaders. 


-They are found mostly in animal cells. 


-When eukaryotic cells surround particles, they 
enclose the particle in vesicles.
-Lysosomes bump into vesicles and pour digestive enzymes into them and the enzyme digests the particle. 

Vacuoles are large vesicles that act like large libosomes in plant and fungal cells. 

-They store digestive enzymes and help with digestion inside the cell. 

-Other vacuoles in plant cells store water and other liquids. 

-Vacuoles that are full of water help support the cell. 

-Some plants wilt when their vacuoles lose water. 

Organelles and their Functions
-Nucleus-organelle that contains the cell’s DNA and is the control center of the cell.
-Ribosome-organelle in which amino acids are hooked together to make proteins.

-Endoplasmic Reticulum (ER)-organelle that makes lipids, breaks down drugs and other substances, and packages proteins for the golgi complex.

-Mitochondria-organelle that breaks down food molecules to make ATP.

-Chloroplast-organelle that uses the energy of sunlight to make food.

-Golgi Complex-organelle that processes and transports proteins and other materials out of the cell.

-Vacuole-organelle that stores water and other materials.

-Lysosome-organelle that digests food particles, wastes, cell parts and foreign invaders. 

The Organization of Living Things
Humans are multicellular organisms, meaning we are made of many cells.

Multicellular organisms grow by making more small cells, not by making cells larger.


For example: An elephant is bigger than a 
human.  Its cells are about the same size as a 
human.  It just has more cells.

Benefits of Being Multicellular
1. Larger in size

2. Longer life span

3. Specialization-each type of cell has its own job to make the organism more effective. 

Cells Working Together
A tissue is a group of cells that work together to perform a specific job. 

Animals have 4 basic types of tissues:

1. Nervous tissue

2. Muscle tissue

3. Connective tissue

4. Protective tissue

Plants have 3 basic types of tissue:

1. Transport tissue

2. Protective tissue

3. Ground tissue

Tissues Working Together 
An Organ is a structure that is made up of two or more tissues working together to perform a specific function.


For example:  Your heart is an organ that is 
made of cardiac muscle tissue, nerve tissue, and 
tissues of blood vessels.

Other organs in our body are stomach, intestines, brain and lungs.   

Plants also have different types of tissue that work together as organs. 


For example: A leaf contains tissue that traps 
sunlight for photosynthesis to make food.  A 
plant also has stems and roots that work as 
organs.

Organs Working Together
An Organ System is a group of organs working together to perform a particular function.


 For example: The digestive system includes the 
organs stomach and intestines.

The digestive system depends on the repertory and cardio vascular systems for oxygen. 

The cardio vascular system includes organs and tissues, such as the heart and blood vessels.

Plant organ systems include: leaf systems, root systems, and stem systems.

Cells--------→ Tissues→  Organ→  Organ System 

1. Cells from tissues

2. Tissues form Organs

3. Organs form Organ Systems

4. Organ Systems form Organisms

Organisms
An Organism is anything that can perform life processes by itself. 

An organism made of a single cell is a unicellular organism.

Unicellular organisms live in colonies, but each cell must carry our all life processes in order for that cell to survive. 

Multicellular organisms have specialized cells that depend on each other for the organism to survive. 

Structure and Function
Structure is the arrangement of parts in an organism.  This includes the shape of the part and what it is made of. 

Function is the job that the part does. 

For example: The structure of the lung is a large, spongy sac.  In the lungs, there are millions of tiny air sacs called alveoli.  Oxygen from the air in the alveoli enters the blood.  Blood brings the oxygen to the body tissues.  In the alveoli, carbon dioxide leaves the blood and is exhaled.  Structures in the alveoli and blood vessels allow them to perform a function.  That function is to bring oxygen to the body and get rid of carbon dioxide. 
