Viruses Reading Guide 
Virus Structure and Reproduction
The structure of a virus is well-suited to its function: entering a host cell and reproducing. A virus is composed of a relatively short piece of nucleic acid, DNA or RNA, surrounded by a protein coat. Viruses are non-cellular, they do not use energy, they do not grow in size, they have no organelles and are obligated parasites-they must reproduce in a host cell.  Some viruses also have outer membranes that merge with a host cell's membrane, making it easier for the virus to infect the cell. Since a virus doesn't have its own cellular machinery, it must use the host cell's machinery to make copies of itself but viruses do contain enzymes that enable it to infect a cell, copy it’s genetic material (either DNA or RNA), make its proteins and assemble it into a mature viruse.

Early research on viruses that infect bacteria (called bacteriophages, or phages for short) uncovered two basic ways that viruses reproduce. As an example, Figure 16-21 shows these two reproductive cycles for a type of phage that infects E. coli. 

	

	Figure 16-21
Viruses such as a bacteriophage are capable of reproducing in two general ways, the lytic and lysogenic cycles.


In the lytic cycle, the phage attaches to the host cell and injects its DNA. The host cell's enzymes and synthesis machinery make copies of the viral DNA and viral proteins. The viral proteins and nucleic acids then assemble themselves inside the host cell, making many copies of the original infecting virus. The host cell then bursts open, releasing hundreds of new viruses. These offspring infect new host cells and repeat the cycle.

In the lysogenic cycle, a virus injects its genes into the host. The viral DNA then adds itself directly to the host cell's DNA. Each time the host cell reproduces, the viral DNA is copied along with the host's DNA. Occasionally, the viral DNA separates from the host DNA and starts a lytic cycle. New phages are then made and released.

Some viruses that infect animals have even more complex life cycles. For example, the herpes viruses that cause chicken pox and cold sores reproduce in the host cell's nucleus. The outer coat of these viruses comes from the host cell's nuclear membrane. While inside the nucleus, the herpes DNA may insert itself into the cell's DNA and remain dormant within the body. From time to time, physical stress such as sunburn or emotional stress may cause the herpes DNA to begin production of the virus, resulting in unpleasant symptoms such as cold sores. Once acquired, herpes infections may flare up repeatedly throughout a person's life.

Answer the following questions on your own sheet of paper:

1.  What is a virus?  (Chemically, what is it made of?)

2.  List at least four reasons why are viruses not considered to be alive.

3.  What characteristics of living things do viruses have?

4.  Describe the lytic cycle of a virus.
5.  How does the lysogenic cycle differ from the lytic cycle?

