Virus Notes (mine & Kim Brown) – revised SP11
Virus = Latin “poison”

How spread? insects, water, air, food, people

Small: 1/2 to 1/100 size of smallest bacteria; need electron microscope to observe 

(  smaller than most living cells

Nonliving – They do not meet the criteria of life.
· Have no metabolism – they don’t consume (eat) or use energy

· Don’t grow

· Don’t develop as they age. 

· Are completely parasitic: must enter a host cell to replicate
Bacteriophage – virus that infects bacteria (E. coli) – Belong to “T” group: T1, T2, etc. 

1. General Viral Structure:

( nucleic acid (genetic material (DNA or RNA)) used for making copies of virus - have several hundred genes) 


( surrounded by a protein coat (capsid) – sometimes in “plates” (capsomeres) that protects (can be dried or 
    
    frozen for years)

( (larger viruses) may also be surrounded by a “viral envelope” containing spikes of hemagglutanin (helps a virus   enter a host) & neuraminidase (helps it exit)

2. Recognition of host cell & specific attachment


( shape of virus matches molecule on host cell – lots of different shapes (many geometric)


( tail fibers attach to host


( viruses can attach & reproduce in only a few specific cells each



Examples: Polio viruses only infect human nerve cells




     T4 bacteriophage only infects E. coli


      **”T4” – no scientific name – not living



      **Even numbers are virulent (harmful or destructive)

How Viruses are Named

· The disease they cause (polio virus, HIV virus) 

· The part of the body they infect (adenovirus affects adenoid tissue in back of throat) 

How Viruses Work:

· The virus finds and attaches to a specific host cell. 

· The attachment process resembles a spaceship docking procedure. 
· Each virus can only attach to one kind of cell due to a lock and key type of fit.
Entry into the Cell:

There are two ways the virus can enter the cell:

1. Virus injects nucleic acids into the cell and leaves capsid outside. 

2. Endocytosis: The entire virus enters the cell wrapped in cell membrane. Once inside the cell, the viral DNA replicates and produces more virus.

· There are two viral cycles:

1. The Lytic Cycle

2. The Lysogenic Cycle

3. Viral reproductive cycles – they need a host cell (like a parasite, but don’t need food)


A. Lytic Cycle – virus attaches to host & injects genetic material. Virus then uses host’s energy

& resources to make new viruses. Host bursts with new viruses & new virions go on to infect more cells

· The virus uses the cell’s materials and energy to replicate. 

· New viruses burst from the cell

· Cell is killed

· New viruses are released into the body to infect and kill more cells.

How the lhe lytic cycle works:

·    The virus injects its DNA into the cell

·    The viral DNA is replicated using parts and metabolism of the host cell

·    The new viruses burst from the cell, killing the host. The viruses released into the system   infect other cells.

B. Lysogenic Cycle – viral DNA becomes part of the host chromosome & reproduces with host.  The virus becomes a provirus or prophage. Host is not destroyed unless it enters the lytic cycle

What causes the lytic cycle to begin? 


( radiation, certain chemicals & cigarettes

· Viral DNA is mixed into the host DNA (is now a provirus).

· The provirus DNA is copied every time the cell replicates

· Viruses remain dormant until a trigger activates them.

· All viruses enter a lytic cycle similtaneously

· All the host cells are killed at once.

How the lysogenic Cycle Works

· The virus attaches to the host cell

· The virus injects its nucleic acid into the cell

· A provirus forms (temporary virus that is incorporates itself into the DNA of the host). 

· Eventually, some trigger causes the viruses to enter a lytic phase, releasing them and killing the host cell.

**New complete viruses are called virions
**Provirus explains symptoms of disease: explains why cold sores (Herpes simplex I) reoccur


Provirus = no cold sore = Temperate (lysogenic cycle)


Enters lytic cycle = cold sore = Virulent (lytic cycle)

Examples of Lysogenic Viruses

· Reoccurring cold sores

· Genital herpes 

· Hepatitis B

· HIV virus may not show symptoms
· Chicken pox (which heals, but stays in the system and recurs occasionally as shingles. 

4. Retrovirus – virus with RNA instead of DNA

5. Interferon: protein produced by animals when attacked by viruses – blocks production of virus in host cell

( Only human interferon works in humans (not from other animals) but some bacteria & yeast can produce human interferon – genetic engineering

5. Plant Viruses


( more than 400 known


( first to be identified = tobacco mosaic virus (Dimitri Ivanowski – 1892 – filtered out bacteria, so not the cause)





(Martinus Biejernick – 1898 – transferred the virus – first to use the term)





(Dr. Wendell Stanley – 1935 – crystallized the TMV – so not living)


( not always harmful;  can develop tumors

7. Animal Viruses ( Both vertebrates & invertebrates can act as hosts


A. Invertebrates – Arthropods (Arboviruses) – only replicate in arthropods (insects), then transmitted (West Nile)


B. Vertebrates: 

  People Examples: AIDS, herpes, measles, cold, flu, mumps, smallpox, warts, mono, polio, bronchitis


*Hepatitis A (infectious – direct contact); Hepatitis B (serum – blood) – cause jaundice

  Animal Examples: distemper, rabies, cowpox, cancer in leopard frog, blood poisoning in rainbow trout

HIV and AIDS

· HIV (lysogenic provirus) affects white blood cells. 

· Viruses enter and are replicated by cells.

· Eventually, all the white blood cells are infected. 

· When triggered, proviruses will kill all the white blood cells at once (AIDS). 

· Person loses resistance to infection and dies.


6. Origin of Viruses 


( may have originated from host cell – nucleic acids that escaped


( 1796 – Dr. Edward Jenner – discovered smallpox – gave “live” virus to person & protected them


( Vaccines – inject dead or weakened virus so body produces antibodies to increase resistance


    (grown in eggs – except bird flu vaccine!)

