AP Biology

Biotechnology Part 1 - Viruses and Gene Therapy
(Associated Learning Objectives: 3.14, 1.15, 1.16, 2.24, 3.1, 3.5, 3.22, 3.29, 3.30, 4.5, 4.6, 4.22)
I. Viral Structure 
A. Viral Genome

1. Viruses possess either a double or single strand of DNA or RNA (This is how viruses are classified.)
2. Viruses contain very small amounts of DNA or RNA– most are 4 to 500 genes total.
B. Viral Protein Coat (Referred to as the Capsid.) 

1. The Capsid serves two purposes:

a.  Protection of the DNA or RNA strands inside.

b. Attachment of the virus to a host cell.
2. It is built from protein units called capsomeres. (means “capsid unit”)
3. Some viruses can also have a viral envelope. 
a. This is a “cloak” derived from the previous host cell plasma membrane. (It is an example of mimicry. It looks like a normal cell, but it is actually like a Trojan horse. The danger is inside.)

b. The AIDS/HIV virus has a viral envelope derived from the T-helper white blood cells.
C. Bacteriophages (A.K.A. Phages) – These are viruses that attack bacteria.
1. These are some of the largest and most complex viruses.
D. Viruses are NOT living organisms. They cannot be “killed”. They can be denatured using chemicals though. Some of these chemicals are in anti-viral products you may use, like hand soaps or Kleenex.
II. Viral Reproduction

A. Viruses must have a host cell in order to reproduce. They are considered Obligate Intracellular Parasites. As the name indicates, viruses must get inside the host cell in order to reproduce.
B. Viruses need to use the host cells ribosomes and enzymes to make new DNA or RNA strands and new capsomeres to form new viruses.
C. Host Range – Refers to what organisms a virus can attack. It is determined by recognition of certain glycoproteins or glycolipids on the host cell membrane. (Sounds like cell signaling again.)
D. Restriction enzymes – These enzymes, found in bacteria, act as primitive defense against viruses. These enzymes cut up the genome and thus inactivate the genes from being transcribed. They are called restriction enzymes because they only cut at certain nucleotide sequences. In other words, they are restricted  in where they can cut.
III. Basic  virus life cycles 
A. Lytic Life cycle- This cycle destroys (lysis) the host cell when the virus leaves. (A.K.A. Virulent. Sounds like violent. ) 
B. Lysogenic Life cycle – In this type of cycle, the virus permanently incorporates its DNA into the host genome, but does not immediately kill the host. (A.K.A. Temperate. sounds like Temper.) The virus “lives” inside the host cell. As the host cell reproduces by mitosis, so does the virus. When the virus becomes aggravated, it pulls out its genome, reproduces, and the leaves the cell by lysis and thereby killing the host in the process.
1. Prophage or Provirus (These terms both refer to the inserted viral DNA in the bacterial DNA.) 

2. Herpes and HPV are both examples of viruses that have a lysogenic life cycle. When they get aggravated and cause destruction of host cells, blisters form the destroyed cells. We call them fever blisters or cold sores in the case of a Herpes Type I (around the mouth) infection.
IV. Retroviruses
A. Retroviruses are a unique type of viruses. (“retro” means “reverse or backward”)
1. They use REVERSE TRANSCRIPTASE, an enzyme, to turn RNA into DNA (It. does transcription backwards. It turns “mRNA” into double stranded DNA, so that it can incorporate into the host DNA.
B. AIDS/HIV and the common cold virus are both retroviruses.
V. Gene Therapy
A. Genes that are coding for proteins or enzymes are inserted into viral capsids. The viruses are then injected into individuals possessing genetic diseases associated with missing or non-functional proteins or enzymes in an effort to treat the person suffering from the condition. The DNA is hopefully taken up by the cells.
