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Abstract

Infectious diseases caused by bacteria or viruses have 
lt d i d i th t h t dl l d jresulted in pandemics that have repeatedly played major 

roles in human history.  
While bacteria are single-celled organisms able toWhile bacteria are single celled organisms able to 

reproduce if they have the proper nutrients and 
environment, viruses are biological entities that are on 
the borderline of lifethe borderline of life.  

Viruses are “particles”, able to reproduce very rapidly but 
only when they are inside susceptible host cells.  y y p

In this lecture, we will look at an overview of how viruses 
replicate, how they evolve, and how some of them, such 
as influenza and HIV can cause pandemicsas influenza and HIV, can cause pandemics.
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Properties and Reproduction of Viruses

Properties of Animal Viruses

Enveloped or non-enveloped.

Shown here is the 
simplest possible 

Variety of entry mechanisms.

Genome can be DNA or RNA.
virus replication 
cycle. No real viruses 
are this simple.  The 
list on the right 

Number of genes from about 5 to 
over 100.

G li ti i lindicates some of the 
complexities and 
variety seen in the 
viruses that infect 

Genome replication in nucleus or     
cytoplasm.

Replication and transcription usually 
b i lanimals, including us.  by viral enzymes.

Translation by cellular ribosomes.

V i t f bl h iVariety of assembly mechanisms.

Release by cell lysis or by budding.
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HIV has undergone rapid 
evolutionary divergence since 
its introduction into humans 

from chimpanzees.



Influenza has also undergone significant evolutionary change 
over the past century, but in a different way than HIV.  



The Influenza Virus Genome Consists of Eight Separate Pieces of RNA.

Neumann et al., 
Nature 459: 931 (2009)

If two different influenza viruses enter the same cell, “reassortment” might produce a new virus containing RNA from both parental viruses.
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