
Effetti della replicazione virale sulla cellula ospite

Variabilità genetica dei virus



L’INFEZIONE VIRALE PUO’ ESSERE:
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Possibili effetti dei virus sulle cellule animali e tipo di infezione
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Cytopathic effect caused by viruses growing in cell culture.

Herpes simplex virus growing in primary rabbit kidney cells (A); 

uninfected primary rabbit kidney cells (D). Cytomegalovirus 

growing in human embryonic lung fibroblast cells (B); uninfected 

human embryonic lung fibroblast cells (E). Respiratory syncytial 

virus growing in HEp-2 cells (C); uninfected HEp-2 cells (F).
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FORMATION OF FUSED MULTINUCLEATED CELLS
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4. MULTINUCLEATED 

SYNCYTIAL  CELL
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FORMAZIONI DI INCLUSIONI

Le inclusioni si localizzano nel nucleo o nel citoplasma. Si tratta di masse amorfe costituite

da ammassi di proteine virali non montate e/o materiale cellulare alterato

Inclusioni intranucleari da HSV-1 
(corpi di Cowdry)

Inclusioni 
intracitoplasmatiche da 

Rabdovirus (corpi del 
Negri)
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ALTERAZIONI DEL CONTROLLO DELLA 

PROLIFERAZIONE CELLULARE

APOPTOSI

AUTOFAGIA





Nature Reviews Molecular Cell Biology 2018

AUTOFAGIA

https://www.nature.com/nrm
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GENERATION OF GENETIC 
VARIABILITY

MUTATION

RECOMBINATION

GENERATION OF GENETIC DIVERSITY



MUTATION

• Mutation refers to the molecular synthesis or modification
of a descendant gene that differs from the parental gene 
because of deletion, insertion or mismatch

• It depends on polymerase fidelity  

• It depends on generation time

1 mutation /1,000 - /10,000 bp for RNA viruses
1 mutation/1.000.000- 1.000.000.000 bp for DNA viruses



THE GENETIC VARIATION EXIBITED BY A SPECIFIC VIRUS DEPEND ON:

The fidelity of its genome replication

Frequency of co-infection

Population size and structure (both host and virus)

Mode of transmission

Replication rate



Loriere & Holmes





Meccanismi coinvolti nella generazione delle forme ricombinanti
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Integrazione del DNA dei virus 

X e Y nel DNA cellulare 



Mosaic structure of the most dominant circulating recombinant 

forms in the HIV pandemic, and the worldwide prevalence of HIV-

1 subtypes, circulating recombinant forms, and

unique recombinant forms



Reassortant  RNA viruses



From Belshe RB, NEJM 2005

Mechanisms by which pandemic influenza originates 



It is imperative to point out that the mere presence of
genetic and phenotypic variation is not sufficient to
direct or predict the evolutionary trajectory of any

organism

Evolution may be driven by SELECTION

ADAPTATION refers to a character that

arise via natural selection and thus confers

on its bearer the ability to succed

genetically in a specific enviroment.



CPV FPV
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These two aa change represent a recently

acquired adaptation that allowed replication in a 

new susceptible host species and subsequently

enabled the rapid spread of CPV into the world 

population of canines

VP2



CHIKV is endemic in Africa 
A. aegypti is the classical vector for CHIKV

A.albopictus is a good vector

Why did CHIKV adopt A.albopictus as its host?



How was CHIKV able to efficiently adapt to A. albopictus?
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cholesterol dependency 

during the virus-host cell 

fusion process



STABILIZING SELECTION
May results in long period of little to no evolutionary change

Arthropod-transmitted equine 

encephalomyelitis viruses (EEV)



Meccanismo di evasione virale dalla risposta immunitaria 



Skar et al. Ann.N.Y. Acad Sci 2011



The widespread distribution of viruses in the world is
a consequence of the highly efficient dissemination of
the viruses through different routes of transmission.

Several characteristics of viral infection, such as long-
term persistence, low frequency of symptoms, a long 
incubation period, virus resistant in the external
enviroments, confer adaptive advantages to the spread 
of viruses and contribute to the maintenance of high 
incidence rates in the world


