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In the battle for survival of the human race 
our most lethal adversaries,

besides ourselves,
are most probably viruses.

One of our greatest challenges 
is to control them. 

Yousif, A., 2003.



Know Your Weapons
Diagnostic Technology, Vaccines, Environmental Hygiene 

Culture, Education, Institutions, Legistlation

Victory in the battle against Biothreats

Know Yourself
Social factors, Demography, Geography, Economy,  

Know Your Enemy
Morphology, Pathogenesis, Evasion, Epidemiology

Apply Knowledge



Objectives

ÅOverview mechanisms of virus evolution, including viral polymerase 

errors, recombination and, reassortment.

ÅGive examples of the impact of virus evolution on the pathogenicity 

and epidemiological characteristics of the virus.

ÅUse the influenza model to define antigenic drift and antigenic shift.

ÅElucidate how host and environmental factors drive selection of virus 

mutants.

ÅDescribe the impact of virus evolution on diagnosis and vaccine 

development.
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Viruses have diverse chemical and 

physical genome characteristics

ÅVirus genomes can be DNA or RNA.

ÅViral genomes can be single stranded, double stranded or 

partially double stranded.

ÅViral genomes can be linear or circular.

ÅViruses use diverse replication strategies that are compatible 

with the nature and complexity of their genomes.

ÅGenetic diversity of viruses happens during early or late 

replication events.
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Molecular mechanisms of 

diversity

ÅPolymerase errors.

ÅRecombination.

ÅReassortment.
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Viral polymerase: 

The Flaviviridae model

ssRNA-cytoplasmic replication
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Translation of viral 
polyprotein by host 
translation machinery

Notice the first step is expression of  viral proteins because this 

a +ssRNAgenome that can be translated directly by host cell 

translation machinery (ribosome + tRNA)
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Transcription of minus 
sense RNA by viral 
replication machinery
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The viral transcription complex (viral replicase enzyme which was expressed 

from the viral genome in the first step)  makes several complementary full-

length copies of  the genome (-ssRNAcopies). 




