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Abstract

Viruses and their hosts have co-evolved for million
years. In order to successfully replicate their genome,
viruses need to usurp the biosynthetic machinery of
the host cell. Depending on the complexity and the
nature of the genome, replication might involve or not
a relatively large subset of viral products, in addition
to a number of host cell factors, and take place in sev-
eral subcellular compartments, including the nucleus,
the cytoplasm, as well as virus-induced, rearranged
membranes. Therefore viruses need to ensure the cor-
rect subcellular localization of their effectors and to be
capable of disguising from the cellular defensive mecha-
nisms. In addition, viruses are capable of exploiting
host cell activities, by modulating their post-translational
modification apparatus, resulting in profound modifica-
tions in the function of cellular and viral products. Not
surprisingly infection of host cells by these parasites can
lead to alterations of cellular differentiation and growing
properties, with important pathogenic consequences.
In the present hot topic highlight entitled “Reprogram-
ming the host: modification of cell functions upon viral
infection”, a number of leading virologists and cell biolo-
gist thoroughly describe recent advances in our under-
standing of how viruses modulate cellular functions to
achieve successful replication and propagation at the
expenses of human cells.
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Core tip: Viruses are obliged intracellular parasites caus-
ing million causalities every year. In order to success-
fully replicate their genome, viruses need to usurp the
biosynthetic machinery of the host cell. Depending on
the complexity and the nature of the genome, replica-
tion might involve or not a relatively large subset of viral
products, in addition to a number of host cell factors,
and take place in several subcellular compartments,
including the nucleus, the cytoplasm, as well as virus-
induced, rearranged membranes. We describe recent
advances in our understanding of how viruses modulate
cellular functions to successfully replicate at the expens-
es of human cells.
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Viruses and their hosts have co-evolved for million years.
In order to successfully replicate their genome, viruses
need to usurp the biosynthetic machinery of the host
cell. Depending on the complexity and the nature of the
genome, replication might involve or not a relatively large
subset of viral products, in addition to a number of host
cell factors, and take place in several subcellular compart-
ments, including the nucleus, the cytoplasm, as well as
virus-induced, rearranged membranes. Therefore viruses
need to ensure the correct subcellular localization of their
effectors and to be capable of disguising from the cellular
defensive mechanisms. In this hot topic highlight entitled
“Reprogramming the host: Modification of cell functions
upon viral infection”, we describe recent advances in our

May 12,2013 | Volume 2 | Issue2 |



understanding of how viruses modulate cellular functions
to achieve successful replication and propagation at the
expenses of human cells.

The first review of this issue, by Amberkar ez a/" “High-
throughput RNA interference screens integrative analysis:
Towards a comprehensive understanding of the virus-
host interplay”, based on bioinformatic and statistical ap-
proaches, explains how high throughput technologies can
help unveiling the complex relationship between viruses
and host cell proteins, which might represent targets for
potential therapeutic intervention.

In “Architecture and biogenesis of plus-strand RNA
virus replication factories”, Paul ez al” propose an innova-
tive classification of positive strand RINA viruses accord-
ing to the morphology of membrane rearrangements they
are able to induce, and on which genome replication is
believed to take place. The interplay of viral and cellular
factors in the biogenesis of these replication factories is
discussed.

The relationship between viruses and the host cell de-
fensive system is the particular focus of the two following
reviews “Innate host responses to West Nile virus: Impli-
cations for central nervous system immunopathology”, by
Rossini ez al” and “Paramyxovirus evasion of innate im-
munity: Diverse strategies for common targets” by Audsley
et al¥, which both provide a simultaneously accurate and
concise summary of viral strategies to subvert the innate
response at the molecular level, and the implication there-
of in viral mediated pathogenesis.

In the following review “Viral proteins and Src fam-
ily kinases: Mechanisms of pathogenicity from a ‘Tliaison
dangereuse™, Pagano ef al”, describe the mechanisms by
which several viruses exploit protein-protein interactions
to modulate the subcellular localization and enzymatic
activity of these cellular enzymes, thus promoting their
replication and regulating cell survival. Indeed, viruses are
known to efficiently modulate the cell post translational
machinery for their own benefit. Similarly, Mattoscio e a/”),
in “Viral manipulation of cellular protein conjugation
pathways: The SUMO lesson”, review the relationship
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between the Small Ubiquitin like MOdifier apparatus and
a number of DNA and RNA viruses.

“Effects of human immunodeficiency virus on the
erythrocyte and megakaryocyte lineages” by Gibellini e al”,
deals with the ability of human immunodeficiency vi-
rus-1 infection to affect the differentiation potential of
different cellular types, including osteoclast and vessel
stem cells, and its implication in pathogenesis.

Finally, the hot topic highlight is closed by an intrigu-
ing hypothesis formulated by Avanzi ez al®, “How virus
persistence can initiate the tumorigenesis process” de-
scribing in detail how infection-reinfection/reactivation
cycles of viruses might contribute to the initiation of
tumorigenesis.
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