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Viruses can be conceived as very active laboratories of
genetic and biochemical strategies optimized for the hostile
take over of the infected cell. The infection of a cell by a
virus is a complex series of events that start at the cell
surface, where the virus must gain access into the cell,
proceeds through the establishment of a replication and
transcription complex, and ends when the infectious virus
leaves the cell to infect other targets. During this process,
viruses must overcome several host factors’ restriction
points and the immune response.

Host protein interaction networks and biochemical
pathways are altered by the invading viral proteins. An
example of a biochemical pathway that is altered by virus
infection is exemplified by viruses like the human herpes
virus type 1 (HSV-1) that encodes for enzymes, such as
thymidine kinase (TK) and ribonucleotide reductase (RR)
that free the virus from normal cellular controls and allow
nucleotide metabolism in cells that have shut down their
DNA synthesis (Boehmer et al. 1997). On the other hand,
the human immunodeficiency virus type 1 (HIV-1) Tat
transactivator controls transcription from the integrated
provirus through multiple protein—protein interactions
(Marcello et al. 2001). The resulting new network topology
favors excessive amounts of virus production at the
expense of the host cell. Hence, understanding viral protein
functions and their interactions with host proteins is a
prerequisite for the rational development of antiviral
compounds. Current antivirals are mostly targeted to virus-
encoded enzymes (De Clercq 2004). For example
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nucleoside analogs like acyclovir or zidovudine inhibit
HSV TK and HIV-1 reverse transcriptase (RT), respec-
tively. But other strategies are directed toward different
targets including membrane fusion, like the recently
developed enfuvirtide capable of inhibiting HIV entry
(Kilby et al. 1998), or the disruption of specific protein—
protein interactions, including the heterodimeric HSV RR
(Liuzzi et al. 1994; Marcello et al. 1994; Marcello and
Palu 1995). Indeed, a wide armamentarium of antiviral
targets is required to avoid the emergence of resistant
viruses that would impair the effectiveness of a single-
target therapy.

In this special issue, contributions from several groups
address protein interactions that are established during viral
infection. Both review-type and original articles are present
allowing for an up-to-date grasp of the topic as well as for
the several new experimental approaches that are being
used in this field.

The contribution of Manjula Kalia and Shahid Jemeel
discuss virus entry and provide an overview of the recent
developments of this rapidly evolving field (Kalia and
Jameel 2009). The entry topic is completed by the review
of Karin Stiasny about the mechanism of Flavivirus
membrane fusion during entry (Stiasny et al. 2009).
Flaviviruses are a family of very important human
pathogens that include yellow fever, Dengue virus, West
Nile, Japanese encephalitis and tick-borne encephalitis
viruses.

Gianni Cesareni and his group developed a database,
VirusMINT, that stores in a structured format most of the
published interactions between viral and host proteome
(Carducci et al. 2010). The characterization of the host
protein sub-networks disturbed by invading viruses is a
critical step for the rational definition of the most appro-
priate targets/hubs that can be targeted by antiviral therapy.
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The review of Elisa Vicenzi provides an in-depth anal-
ysis of the Tripartite Motif (TRIM) proteins as anti-retro-
viral restriction factors (Kajaste-Rudnitski et al. 2010).
This is an example of a post-entry block to virus replication
that determines species barriers that has been particularly
important also for the pathogenic history of HIV-1.

Alina Baum and Adolfo Garcia-Sastre provide a detailed
analysis of the recognition of viral RNA by pattern rec-
ognition receptors of the innate immune system (Baum and
Garcia-Sastre 2010). Containment of incoming viruses by
the interferon response is the first line of defense to viral
infection and our understanding of the molecular determi-
nants of this critical step are being heavily investigated.

Matias Machado and Sergio Pantano apply the method
of molecular simulation to the study of protein—protein
interactions that are involved in HIV-1 post-integrative
latency (Machado et al. 2010). These methods are
increasingly used as docking platforms for the virtual
screens of novel antiviral compounds.

Awatef Allouch and Anna Cereseto conducted an
innovative two-hybrid screen using constitutively acety-
lated HIV-1 integrase as a bait to find novel cellular part-
ners of this important viral enzyme (Allouch and Cereseto
2009).

Finally, we exploited the technique of fluorescence
resonant energy transfer (FRET) to study the subcellular
localization of the interaction between the viral Tat protein
and the host nucleosome assembly protein (hNAP-1) (De
Marco et al. 2010).

References

Allouch A, Cereseto A (2009) Identification of cellular factors
binding to acetylated HIV-1 integrase. Amino Acids (in this
issue). doi:10.1007/s00726-009-0444-3

Baum A, Garcia-Sastre A (2010) Induction of type I interferon by
RNA viruses: cellular receptors and their substrates. Amino
Acids 38(5):1283-1299. doi:10.1007/s00726-009-0374-0

@ Springer

Boehmer PE, Lehman IR (1997) Herpes simplex virus DNA
replication. Annu Rev Biochem 66:347-384

Carducci M, Licata L, Peluso D, Castagnoli L, Cesareni G (2010)
Enriching the viral-host interactomes with interactions mediated
by SH3 domains. Amino Acids 38(5):1541-1547. doi:10.1007/
500726-009-0375-z

De Clercq E (2004) Antiviral drugs in current clinical use. J Clin
Virol 30:115-133

De Marco A, Dans PD, Knezevich A, Maiuri P, Pantano S, Marcello
A (2010) Subcellular localization of the interaction between the
human immunodeficiency virus transactivator Tat and the
nucleosome assembly protein 1. Amino Acids 38(5):1583-1593.
doi:10.1007/s00726-009-0378-9

Kajaste-Rudnitski A, Pultrone C, Marzetta F, Ghezzi S, Coradin T,
Vicenzi E (2010) Restriction factors of retroviral replication: the
example of tripartite motif (TRIM) protein 5o and 22. Amino
Acids 39(1):1-9. doi:10.1007/s00726-009-0393-x

Kalia M, Jameel S (2009) Virus entry paradigms. Amino Acids (in
this issue). doi:10.1007/s00726-009-0363-3

Kilby JM, Hopkins S, Venetta TM, DiMassimo B, Cloud GA, Lee JY,
Alldredge L, Hunter E, Lambert D, Bolognesi D, Matthews T,
Johnson MR, Nowak MA, Shaw GM, Saag MS (1998) Potent
suppression of HIV-1 replication in humans by T-20, a peptide
inhibitor of gp41-mediated virus entry. Nat Med 4:1302-1307

Liuzzi M, Deziel R, Moss N, Beaulieu P, Bonneau AM, Bousquet C,
Chafouleas JG, Garneau M, Jaramillo J, Krogsrud RL et al
(1994) A potent peptidomimetic inhibitor of HSV ribonucleotide
reductase with antiviral activity in vivo. Nature 372:695-698

Machado MR, Dans PD, Pantano S (2010) Isoform-specific determi-
nants in the HP1 binding to histone 3: insights from molecular
simulations. Amino Acids 38(5):1571-1581. doi:10.1007/
s00726-009-0371-3

Marcello A, Palu G (1995) Disruption of herpes simplex virus
ribonucleotide reductase quaternary structure by peptide inhib-
itors as a novel approach to antiviral therapy. J Chemother
7:403-405

Marcello A, Loregian A, Cross A, Marsden H, Hirst TR, Palu G
(1994) Specific inhibition of herpes virus replication by receptor-
mediated entry of an antiviral peptide linked to Escherichia coli
enterotoxin B subunit. Proc Natl Acad Sci USA 91:8994-8998

Marcello A, Zoppe M, Giacca M (2001) Multiple modes of
transcriptional regulation by the HIV-1 Tat transactivator.
TUBMB Life 51:175-181

Stiasny K, Fritz R, Pangerl K, Heinz FX (2009) Molecular
mechanisms of flavivirus membrane fusion. Amino Acids (in
this issue). doi:10.1007/s00726-009-0370-4


http://dx.doi.org/10.1007/s00726-009-0444-3
http://dx.doi.org/10.1007/s00726-009-0374-0
http://dx.doi.org/10.1007/s00726-009-0375-z
http://dx.doi.org/10.1007/s00726-009-0375-z
http://dx.doi.org/10.1007/s00726-009-0378-9
http://dx.doi.org/10.1007/s00726-009-0393-x
http://dx.doi.org/10.1007/s00726-009-0363-3
http://dx.doi.org/10.1007/s00726-009-0371-3
http://dx.doi.org/10.1007/s00726-009-0371-3
http://dx.doi.org/10.1007/s00726-009-0370-4

	Amino acids special issue ‘Protein interactions in the virus--host relationship’
	References


