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Parvoviruses: pathogenesis and diseases 



Structure and genome 
organization of adeno-
associated virus type 2 

(AAV2) 



Structure and tropism of wild-type AAV and of  
recombinant AAV vectors.  



Primary and secondary receptors used for AAV serotypes 
from 1 to 9 to infect and transduce cell types 



The Parvoviridae life cycle. Life 
cycle of (a) autonomously 
replicating parvovirus (ARP) and 
(b) adeno-associated virus 
(AAV).  

Stages shown are:  
(1)  virus binding and entry into the 

cell;  
(2)  intracellular trafficking;  
(3)  intracellular replication and virus 

production;  
(4)  release of intracellular viral 

particles.  
 
In the case of ARP, the virus 
replicates autonomously in the host 
cell nucleus.  
 
In the case of AAV, stages 1 and 3 
include the absence (1a, 3a) or 
presence (1b, 3b) of helper virus; in 
the absence of helper virus, the AAV 
genome integrates into the host cell 
DNA in order to replicate. 





Latent infection of adeno-associated virus type 2 (AAV2) 





Productive infection of adeno-
associated virus type 2 (AAV2) 

Rep78/68 expression 

Cap expression 

DNA replication 

Rep 52/40 expression 



Development of rAAV 



Development of rAAV 



Development of rAAV 



Production of 
recombinant 
AAV particles 





rAAV as vectors for transducing therapeutic genes  

293 cells 

target cells 





AAV helper-free system 





Production of 
recombinant AAV 

particles 









Advantages of Adeno-associated Virus (AAV) 

•  Lack of pathogenicity  

•  Infect both dividing and non-dividing cells 

•  Long-term gene transfer and expression (epichromosomal) 

•  Stable integration into the host cell genome at a specific site 
(rare event)  

 
•  Unparalleled biosafety profile 

•  Low immunogenicity  



Advantages of Adeno-associated Virus (AAV) 



 Modified AAV targeting by capsid modifications 



Selection of clinical trials 
using AAV-based vectors 

To date, AAV vectors have been used in over 117 
clinical trials worldwide. (5.6%). Promising results 
have been obtained from Phase  I and II trials for a 

number of diseases. 



Clinical trials using rAAV technology 



rAAV serotypes used in clinical trials 



Diseases currently being tested in clinical trials with different 
rAAV serotypes 



AIDS Immunoprophylaxis with AAV 
 





Inherited retinopathies 
 
•  Common untreatable blinding conditions 
•  Monogenic, mutations in retinal photoreceptors and retinal 

pigment epithelium 
•  Many vectors tested in animal models, AAV most promising    



Gene transfer of retinal pigment 
epithelium-specific protein 65 kDa 

(RPE65) using AAV leads to 
restoration of pupillary light 

response in affected individuals 

Leber’s congenital amaurosis  

•  Mutations in RPE65 gene, 
encodes protein required for 
photoreceptor function 

•  Dog model: single subretinal 
injection of AAV vector with 
canine RPE65 gene restores 
visual function 

•  Phase I/II trials, safe and leads 
to sustained (1.5 yr) visual 
improvement   


