
VIROLOGY 

The infectious cycle  
Strategies for expression and 
replication of viral genomes 



Viral replication 
transcription, translation and 

genome replication 



Synthesis of viral macromolecules 

The diversity of viral transcription  
strategies 

The diversity of viral translation  
strategies 

The diversity of viral genome 
replication strategies 



Genomes of DNA viruses 
 

• unimolecular 
•  ds or ss 
• 5-240 kb (1.2 Mb NCLDV) 
• linear or circular 

Genomes of RNA viruses 
 

• unimolecular or     
 segmented  
• ss or ds 
• 1,7-30 kb 
• linear or circular 
• (+) or (-) polarity 

The diversity of viral genomes architecture 



  The diversity of 
viral transcription 
and translation 
strategies: 
Rhabdoviruses   
(-) ssRNA  



The diversity of viral 
translation strategies: 

Picornaviruses 
polyprotein synthesis 



The diversity of viral 
genome replication 

strategies: adenovirus 
DNA replication 
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Parvovirus 
(B19) Adenovirus 

Herpesvirus 
Papillomavirus 
Polyomavirus 

Poxvirus 
Hepadnavirus 

Reovirus Picornavirus 
Togavirus 

Retrovirus 
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The Baltimore classification system 



Viral replication 
transcription, translation and 

genome replication of    
DNA viruses  



Structure and genome organization of Herpes simplex 1 virus 
(HSV-1) 



Flow of events in multiplication of Herpeviruses:  
an example Class I virus  
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Herpes simplex virus latent infection in neurons 



Structure and genome organization of the Polyomavirus 
Simian Virus 40: an example of Class I tumoral virus 
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Structure and genome organization of the Poxvirus Vaccinia virus: an 
example of Class I virus that replicates in the cytoplasm 
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Viral replication 
transcription, translation and 

genome replication of    
RNA viruses  
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Structure and genomic organization of a Reovirus 

Virion       ISVP (Infectious SubViral particle)       Core 



mRNA synthesis and 
replication of Class III 
virus: the Reoviruses 



Reproductive cycle of a Reovirus  



Structure and genome organization of the Picornavirus 
Poliovirus: an example of Class IV virus 



Model for poliovirus entry into 
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Inhibition of translation in poliovirus-infected cells 



Poliovirus RNA replication 

Linkage of VPg to polioviral 
genomic RNA  



Poliovirus RNA 
replication 



Structure and genome organization of a Paramyxovirus:  
an example of Class V virus 
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Structure and genome organization of the Rhabdovirus 
Vesicular Stomatitis Virus: an example of Class V virus 



Vesicular stomatitis virus mRNA map 
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mRNA synthesis and replication of the VSV genome 



VSV mRNA synthesis and function of RNA pol at an intergenic region 



The Orthomyxovirus Influenza A 
virus: an example of Class V 
virus that replicates in the nucleus 
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Influenza A virus 
mRNA synthesis and replication 



Influenza A virus 
mRNA synthesis and replication 



Class VI virus:  
the Retroviruses 
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Replication process 
of a Retrovirus 



Replication process 
of a Retrovirus 



Overall steps in the formation of double-stranded DNA from 
Retrovirus single-stranded RNA  





Reverse 
transcription 
process 



Retroviral DNA 
integration 





Translation of Retrovirus 
mRNA and processing of the 
proteins: the GAG and POL 

proteins 



Translation of Retrovirus 
mRNA and processing of the 

proteins: the ENV proteins 

SU 
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Structure and genome 
organization of the Class 

VII virus: Hepadnaviruses 
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Viral replication 
assembly, exit and maturation of 

progeny virions 



Hypothetical pathway 
of virion assembly 

and release 





Recognition and packaging of 
the nucleid acid genome 



Recognition and packaging of the nucleid acid genome 



Assembly of Poliovirus 
in the cytoplam of an 

infected cell  



Assembly of Adenovirus in the nucleus of an infected cell 



Localization of viral proteins to the plasma membrane   



Mechanism of budding of enveloped viruses 





Interaction of viral proteins responsible for budding at 
the plasma membrane 



Assembly of Influenza A virus 



Assembly of a Retrovirus from polyprotein precursors  



Morphological rearrangement of the HIV-1 particle 
upon proteolytic processing of the Gag polyprotein 

Immature particles  Mature virions  



Assembly of HSV-1 nucleocapsids and the pathway 
proposed for the virus exit from an infected cell 



Assembly of HSV-1 nucleocapsids and the pathway 
proposed for the virus exit from an infected cell 





Summary of human cytomegalovirus (HCMV) maturation.  



Microscopic and diagrammatic representations of the assembly 
compartment and nucleus in an HCMV-infected cell. 



Assembly of HBV nucleocapsids and the pathway 
proposed for the virus exit from an infected cell 



Assembly of Vaccinia virus nucleocapsids and the 
pathway proposed for the virus exit from an infected 

cell 




