What The Heck is a Virus?  Use this reading to take notes for your starter next class.    

Introduction

First, let me tell you what a virus is NOT. A virus is not a bacterium or a cell, nor is it an independently living organism. A virus cannot survive in the absence of a living cell. A virus is not alive nor is it dead. Viruses do not take in or release energy.  They do not “grow” or move on their own.  Antibiotics do not harm a virus; it is for this reason that treatment for the flu for example, is mainly to help ease the symptoms of the illness.

Well then, what IS it?

Now, is there a simple explanation which can define what a virus IS? Hmmmm.  A virus does have genetic information (genes made of DNA or RNA), which allows it to make copies of itself.  However, the virus must be inside a living cell before the information can be used. Simply put, a virus hijacks another life form’s DNA and uses the cellular machinery within that cell to make copies of itself.  The “virus controlled DNA” directs the infected cell to build all the viral parts necessary to make thousands of new, mature, infectious viruses which can leave the cell to infect other cells.  This is what happens when a person has a viral infection.  

What does a virus look like? 
A virus is extremely small and cannot be seen using a light microscope.  Scientists must use an electron microscope to see a virus.  Glued in your comp book is a drawing of a liver cell with one e. coli bacterium and several different viruses.  This drawing should help you visualize their relative sizes.  
A virion, or infectious viral particle, is often just DNA or RNA with a protein shell wrapped around the genetic material.  The outer protein shell is referred to as the capsid.  We use the architectural arrangement of the capsid proteins to classify viruses.  Some viruses may have an additional covering on the outside called an envelope. The envelope is a part of the previously infected host cell’s plasma membrane and this helps to cloak the virus and fool another cell into allowing the virus entry.  
What do viruses actually do?

Viruses exist to make more viruses.  In order to replicate, the virus must infect and take over a living cell.  Most viruses are only able to infect one species. The basic steps all viruses follow during replication are as follows:

1. Attachment – The virus attaches to the cell membrane of the host cell

2. Penetration- The host cell allows the virus to enter 

3. Uncoating – the virus releases its genetic material within the cytoplasm of the cell

4. Take Over and Replication- The viral DNA/RNA takes over the host cell’s DNA.  The host cell’s DNA is then forced to order its proteins to make copies of the virus.  
5. Assemble- New viruses are assembled inside of the host cell

6. Release- New viruses leave by budding out of the cell or lysing the cell.  Viruses that bud out of the cell take some of the cell’s plasma membrane and wrap it around their capsid creating an envelope.  Other viruses cause the cell to rupture or lyse, and burst forth from the exploded cell creating a non-enveloped virus.  (See pictures in comp book)
What organisms can become infected by a virus?

So far, there is not a living organism identified that doesn't have some sort of susceptibility to a particular virus. Plants, animals, bacteria - every living thing, whether multicellular or single-celled, can be infected with a virus specific for the organism.
How does the body fight off a viral infection?

A person’s immune system is responsible for recognizing and disabling a virus.  When a new virus enters the body, it can slip past the immune system and begin infecting the cells of its host. As a virus replicates, it not only creates more viruses to infect more cells, it kills the cells it leaves behind.  If your body can not out compete the virus a person can become gravely ill.  
How can I become immune to a virus?

After a person’s immune system fights off a viral infection, the body will retain B Memory Cells and T cells to fight that specific infection.  Therefore, the next time an identical virus enters your body, the virus will be recognized and destroyed before a person can become sick. Doctors use the vaccine to force the body to come in contact with a disabled virus.  The body will create the B and T cells necessary to fight off that specific virus and retain those cells for future use.  
Why do viruses come back?
Viruses have a few survival techniques that enable them to persist.  We will discuss a few of those survival methods now.  Some viruses, like the flu, mutate their appearance such that the immune system does not recognize them and must create a new arsenal of immune cells to fight them off each time they return.  The flu vaccine contains a few of the mutations scientists predict to be the most common that year.  The cold virus simply has hundreds of versions of itself, so each time you get a cold, it is because your body has encountered a new cold virus.  The herpes virus (which causes cold sores), hides from the immune system by resting within nerve cells.  When the nerve cell receives hormones associated with stress, the virus rushes to the skin, creates a blister, and attempts to escape to a new organism.  Some viruses lay dormant within a person’s cells and wait to come back when the person’s immune system is weak again.  HIV is a virus that slowly kills off Helper T-cells in a person’s immune system.  The person allows the virus to spread before the person even realizes they are sick.  When a person’s immune system begins to fail they are said to have AIDS.  
What medicine can a person with a virus take?

Recently, there have been drugs designed in the laboratory and isolated from natural sources, which are being used to fight certain viral infections. These drugs are not called antibiotics however, since they do not kill a biological life form and have not been isolated from other organisms capable of killing a virus. You may have heard of two types of these drugs, one called Acyclovir, which is used to inhibit the replication of Herpesvirus; and, AZT, a HIV protease inhibitor, used to inhibit the replication of HIV.

How do plants and bacteria defend against viruses?

Plants are protected from certain viruses by substances, which coat leaves and stems and "closing-off" systems, which generate a walled-off area within the plant at the source of the infection. Bacteria can be protected from bacterial-specific viruses through the action of enzymes inside the bacterium's cell. 
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