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Study of the effects induced by the HIV-1 Nef protein in
plasmacytoid dendritic cells
Several viruses manipulate host innate immune responses to avoid recognition and
improve viral replication and spreading. The viral protein Nef of Human
Immunodeficiency Virus type 1 (HIV-1) is a well-established virulence factor and it is
mainly involved in this “hijacking” activity.
In the last few years, there have been remarkable advances in outlining a defined
framework of its functions. In particular, Nef appears to be a shuttling molecular
adaptor able to exert its effects both on infected and non-infected bystander cells. In
acute HIV-1 infection, the increase in plasma viremia was found to be associated
with elevations in plasma levels of multiple cytokines and chemokines (a
phenomenon named “early cytokine storm”). Afterwards, the wearing down of
immune system during HIV disease progression is accompanied with chronic
inflammation, T cell exhaustion and viral immune evasion [1]. It is emerging fact that
Nef has an important impact on the chemo-cytokine network possibly contributing to
chronic inflammation. Studies carried out on primary monocyte derived macrophages
(MDMs) treated with Nef showed that the protein is rapidly internalized and triggers
NF-B, MAPKs and IRF-3 activation inducing a set of cytokines and chemokines
including IFN-β [2, 3, 4].
Not only monocytes/macrophages but also plasmacytoid dendritic cells (pDCs) play a
pivotal role in the immunologic network. pDCs are innate immune cells that are
specialized to produce large amounts of type I IFN and for this reason they are also
called Interferon-Producing Cells (IPC). In the context of HIV infection, although
pDCs do not represent a reservoir of infection, they are the majors producers of type
I IFN in response to the virus, but their relevance in the pathogenesis of AIDS as well
as the specific effects induced by Nef are not yet well known [5,6].
Therefore, the aim of this research is to better understand Nef-pDC interactions
analysing in details the effects induced by the viral protein with respect the

production of pro-inflammatory cytokines. To this purpose, human pDCs will be
treated with a recombinant myristoylated HIV-1 Nef SF2 and later analysed for the
production of inflammatory cytokines, such as IL-6, IL-1β and TNF-α by means of
specific ELISA kits. At the same time, cells will be treated with Nef mutants in order to
identify the motives of the protein possibly involved in this response. In addition,
signal transduction pathways involved in pro-inflammatory response will be analysed.
Since primary human pDCs are present in very low amount in blood (0.2-0.5% of the
circulating peripheral blood mononuclear cells, PBMCs), the experiments will carry
out using both primary human pDCs isolated from buffy coats of healthy donors and
a plasmacytoid dendritic cell line obtained by a French laboratory. This pDC cell line
grows in presence of murine cells which are used as feeder layer, therefore the purity
of the pDC population and the possibly variations in its phenotype will be assayed by
cytofluorimetric analysis. To this purpose, specific fluorochrome coniugated
antibodies would be required.
This study will provide important information regarding the effects induced by Nef
protein in plasmacytoid dendritic cells that can be useful for the development of Nef
inhibitors aimed at reducing the inflammatory response, which persists in HAARTtreated patients (Highly Active Anti-Retroviral Therapy).
The ImmunoTools selected products would be of great benefit to this project as they
would be used to characterize the purity of the pDC cell line and to analyse the
cytokine pattern induced by Nef.
References:
[1] Percario ZA, Ali M, Mangino G, Affabris E. Nef, the shuttling molecular adaptor of HIV,
influences the cytokine network. Cytokine Growth Factor Rev. 2015 Apr;26(2):159-73. doi:
10.1016/j.cytogfr.2014.11.010. Epub 2014 Nov 29. Review.
[2] Mangino G, Percario ZA, Fiorucci G, Vaccari G, Acconcia F, Chiarabelli C, Leone S, Noto A,
Horenkamp FA, Manrique S, Romeo G, Polticelli F, Geyer M, Affabris E. HIV-1 Nef induces
proinflammatory state in macrophages through its acidic cluster domain: involvement of TNF
alpha
receptor
associated
factor
2.
PLoS
One.
2011;6(8):e22982.
doi:
10.1371/journal.pone.0022982. Epub 2011 Aug 23.
[3] Mangino G, Percario ZA, Fiorucci G, Vaccari G, Manrique S, Romeo G, Federico M, Geyer M,
Affabris E. In vitro treatment of human monocytes/macrophages with myristoylated recombinant
Nef of human immunodeficiency virus type 1 leads to the activation of mitogen-activated protein
kinases, IkappaB kinases, and interferon regulatory factor 3 and to the release of beta interferon.
J Virol. 2007 Mar;81(6):2777-91. Epub 2006 Dec 20.
[4] Olivetta E, Percario Z, Fiorucci G, Mattia G, Schiavoni I, Dennis C, Jäger J, Harris M, Romeo
G, Affabris E, Federico M. HIV-1 Nef induces the release of inflammatory factors from human
monocyte/macrophages: involvement of Nef endocytotic signals and NF-kappa B activation. J
Immunol. 2003 Feb 15;170(4):1716-27.
[5] O'Brien M, Manches O, Bhardwaj N. Plasmacytoid dendritic cells in HIV infection. Adv Exp
Med Biol. 2013;7 62:71-107. doi: 10.1007/978-1-4614-4433-6_3. Review.
[6] Fitzgerald-Bocarsly P, Jacobs ES. Plasmacytoid dendritic cells in HIV infection: striking a
delicate balance. J Leukoc Biol. 2010 Apr; 87(4):609-20. doi: 10.1189/jlb.0909635. Epub 2010
Feb 9. Review.

ImmunoTools special AWARD for Alessandra Aiello includes 25 reagents
PE - conjugated anti-human TNFa
APC - conjugated anti-human CD63
PE - conjugated anti-mouse CD29, CD44, CD90
APC - conjugated anti-mouse CD45
recombinant human cytokines: rh IL-3, rh GM-CSF
recombinant mouse cytokines: rm IFNgamma
human ELISA-set (for one 96 plate): human IL-1beta, human IL-6, human IP-10,
human TNF-a
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