THE CELL:  READING AND QUESTIONS

DEVELOPMENT OF CELL THEORY

Microscopes were first used to study living things in the mid-1600s.  Robert Hooke examined thin slices of cork and other plant tissues with a compound microscope.  He found that plants were made of boxlike structures that he called cells.  What Hooke saw were dead cells; he never studied living materials in which the contents of cells could be seen.


At the time that Hooke was making and using compound microscopes, Anton Van Leeuvenhoek (pronounced LAY ven huke) in Holland was looking at drops of pond water with a microscope and seeing living things that no one had ever seen before.  In 1683 he described what must have been bacteria – the smallest kinds of cells – but he did not know that he was seeing single cells and drew no conclusions about what he saw.


It was not until the early 1800s that the cellular nature of biological materials began to receive attention.  In 1824, Henry Dutrochet (pronounced doo troh SHAY) proposed that all living things were made of cells.  In 1831 Robert Brown noticed that a small, round organelle (or internal cell structure) which had been observed in other cells also appeared in all plant cells.  He called this structure the nucleus, but he did not know its function within the cell.  


By the end of the 1800s, biologists had discovered many of the structures that lie within the cell and were able to describe the events of cell division in which one cells divides to form two cells.  They had also developed the ideas that make up the cell theory of living things.

Cell Theory

· All organisms are made of one or more cells.  An organism may be a single cell, such as a bacterium, or many cells organized to function together, such as an animal or plant.  In multicellular organisms, there may be intercellular material made by the cells.

· All cells carry on life activities.  The life activities of a multicellular organism are the combined result of the activities of its individual cells.

· New cells are created by other living cells by the process of cell division.

TWO BASIC CELL TYPES

New and better instruments, like the electron microscope, have allowed scientists to probe into the structure of living things in increasing detail.  In doing so, biologists have discovered that there are two basic kinds of cells:  prokaryotic and eukaryotic.  These two types of cells have marked structural differences.


Prokaryotic cells lack any internal membrane-bound organelles.  They are the simplest of cells.  Prokaryotic cells make up the smallest unicellular organisms, eubacteria and archaebacteria. These cells consist of a cell wall, a lipid plasma membrane, cytoplasm with dissolved chemicals, ribosomes, and DNA floating in the center. 

Protista were the first eukaryotic unicellular organisms.  Eukaryotic cells have many membrane bound organelles that specialize in performing specific tasks.  These organelles work together making eukaryotic cells more efficient at gathering and creating what they need to survive.  It is believed that the multicellular organisms found in Kingdoms Animalia, fungi and plant evolved from animal like, plant like, and fungi like protists respectively.  

CELL SIZE

The diameters of prokaryotic cells can range between 1 and 10 micrometers.  Eukaryotic cells are, on average, about 10 times larger, with diameters that can range between 10 and 100 micrometers (ten eukaryotic cells across is about as wide as a human hair).  There are, however, exceptions to these various sizes.  A chicken egg cell, for example, may be as large as 6 cm across, and some nerve cells, although thin, reach a total length of close to 1 m.


The small size of cells has to do with the necessity of getting materials into and out of the cells at rates that will meet the cell's needs.  Nutrients must be able to get into a cell at rates that will meet the cell's needs for nutrients.  Similarly, wastes must be able to move out of a cell rapidly, so that they do not build up to harmful levels. 

Below are cellular structures found in both prokaryotes and eukaryotes. 
The Cell Membrane/Plasma Membrane
Both eukaryotic and prokaryotic cells have a cell membrane, also called a plasma membrane,that separates the cell from its surrounding environment.  The membrane is semipermeable and thus controls the movement of materials into and out of the cell. This makes it possible for the cell contents to be chemically different from the environment.  The membrane keeps the internal conditions of the cell constant.  A stable internal environment is called homeostasis, and the cell membrane is responsible for the homeostasis of the cell.  You might call the cell membrane the "gatekeeper" of the cell. 

Cell Wall
The cells of bacteria, plants and most fungi are enclosed by a rigid cell wall, which surrounds the cell membrane. (Animals and most Protists do not have cell walls).  The cell walls gives the cell its shape and provides protection for the cell.  In plants, the cell wall is composed largely of cellulose.  Humans cannot digest cellulose.  This cellulose is what we call fiber and helps bulk up the feces in your colon helping you have healthy bowel movements!
The Cytoplasm 
The cytoplasm is the watery material lying within the cell membrane.  Prokaryotes and eukaryotes have cytoplasm and this is where chemicals needed for cellular metabolism are dissolved. The cytoplasm is mostly water and all the contents of the cell can be found floating within it.   

DNA

The DNA is the hereditary material of the cell and controls all of the cell’s activities.  In prokaryotes DNA is found floating within the cytoplasm in the middle of the cell.  In eukaryotes it is found wrapped around proteins in the form of chromosomes and protected within the nucleus.  
Ribosomes

Ribosomes are fond in eukaryotes and prokaryotes.  They build proteins.  The mRNA molecules sent by the DNA tell the ribosomes what proteins to create.  
Cilia and Flagella
These structures are found on many different types of cells. Their structures are identical, except that flagella are longer than cilia.  There are usually only a few flagella on a cell, but cilia may cover the entire cell surface.  In unicellular organisms, cilia and flagella are involved in cell movement.  In larger, multicellular animals, cilia serve to move substances over the surface of cells.  (Cilia in humans respiratory tract sweep mucous filled with particles out of your lungs…..aka hawking a lugi.)

BELOW are organelles ONLY found in EUKARYOTES 

The Nucleus
The cell’s nucleus (plural, nuclei) is a round, membrane-bound structure that serves as a protective membrane for the DNA.  The selectively permeable nuclear membrane never allows the DNA out and only allows certain molecules inside. It is the largest organelle within the cell.  
Q. How does the DNA control all the cellular metabolism (chemical reactions that occur inside the cell) and reproduction of the cell if it cannot leave the nucleus? 

A. The DNA sends out messenger RNA molecules to tell the cell proteins what to do and protein messengers will enter the nucleus to report back to the DNA on the cell’s internal status.  
Endoplasmic Reticulum
The endoplasmic reticulum is a system of fluid-filled canals that surround the nucleus.  The smooth ER is the site of lipid production and the Rough ER builds proteins. Ribosmes build the proteins in the rough ER and are responsible for the name as well.  This is because the round ribosomes stick out of the ER membrane making it appear rough when seen through a microscope. 

Golgi Apparatus

Stacks of flattened membrane sacs called Golgi bodies together form the Golgi Appartatus.  Golgi bodies serve as processing, packaging and storage centers for the products released from the ER.  Nearly completed proteins and lipids are delivered to the golgi apparatus for slight modifications and a few finishing touches.  Once the products are complete they are either exported from the cell or delivered to area of the cell that needs them.  

Lysosomes

Lysosomes are small saclike structures surrounded by a single membrane containing strong digestive (or hydrolytic) enzymes.  In unicellular organisms, lysosomes are involved in the digestion of food within the cell.  In multicellular organisms they clean up around the cell by picking up molecules that are no longer needed and breaking them back down into their smaller components.  The lysosome will recycle the components the cell can reuse and send the waste out of the cell.
Chloroplasts (found in plant like protists and plants)
Chloroplasts contain the green pigment chlorophyll used to capture light energy.  Chloroplasts take in CO2 (Carbon dioxide) and H20 and use light energy to break the bonds of these simple molecules.  They then put the atoms into a more complex arrangement called glucose.  The bonds in the larger glucose molecule hold more energy than the bonds in the smaller CO2 and H20 molecules.  O2 is also made at the same time.  Both these products (O2 and glucose)  are then sent to the mitochondria to make ATP energy.  
The process of creating glucose and oxygen from carbon dioxide and water is called photosynthesis and the chemical reaction is written below:
(light)

6CO2    +   6 H20    -------------------->    C2H12O6    +    6O2

Mitochondria (found in all eukaryotes)
Mitochondria release the energy in the bonds of sugar molecules (glucose) to create ATP energy. ATP is the form of energy cells use to perform tasks and the process of creating ATP is called cellular respiration.  Mitochondria use the 6 O2 molecules as a fuel to break apart the glucose.  When the glucose is broken the energy released turns a protein pump that makes ATP energy.  The glucose and oxygen atoms, now no longer bonded, rearrange back into CO2 and H20. 






 
   (mitochondria)

Formula for Cellular Respiration:  C6H12O6    +   6 O2   -------------------->   6 CO2    +  6 H20      (+ATP energy)

*Animals that do not have chloroplasts rely on the excess glucose stored in photoautotrophs and the excess oxygen they release. 

Vacuoles 
Vacuoles are fluid-filled organelles enclosed by a membrane.  The vacuoles found in plant cells are filled with a fluid called cell sap which is mostly water and excess glucose. In most mature plant cells, a single, large vacuole occupies most of the interior of the cell.  

Cilia and Flagella
Hairlike organelles with the capacity for movement are called cilia and flagella (singular, flagellum).  These organelles extend from the surface of many different types of cells.  Their structure is identical, except that flagella are longer than cilia.  There are usually only a few flagella on a cell, but cilia may cover the entire cell surface.  In unicellular organisms, cilia and flagella are involved in cell movement.  In larger, multicellular animals, cilia serve to move substances over the surface of cells.

QUESTIONS: Use these questions to help guide your notes for the starter. 
1.
What instrument lead to the discovery of cells?

2.
How many cells make up an organism?

3.
How do new cells arise?

4.
What is the basic concept behind the Cell Theory?

5.
In what way are prokaryotic and eukaryotic cells different?

6.
What is the function of the cell membrane?

7.
Where in the eukaryotic and prokaryotic cell is the hereditary material located?

8.
What is the function of mitochondria?

9.
What organelle is the site of protein synthesis (what builds proteins)?

10.
Describe the process performed by the chloroplast?

11.
Where do the products of the chloroplast go and what is done with them?  How do animals without a chloroplast obtain the molecules they need to perform cellular respiration and make ATP energy for the cell? 
12.
What is the function of cilia and flagella in single celled organisms?

