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Effective antiviral immune responses rely on the host’s genetic background and its
interaction with the surrounding environment. Chronic viral infections, including HIV,
result in significant and often irreversible changes in the function of the immune system,
among other organs, thus progressively affecting the course of disease if left unchecked. In
addition to depleting one of the main components of our immune arsenal, namely CD4 T
cells, the establishment of a latent infection characteristic of HIV, i.e., virus reservoir, makes
life-long pharmacological treatment the only therapeutic option available to date.

A number of immunological and genetic correlates of susceptibility to infection have
been identified over the years, either restricting HIV entry and/or its replication by di-
rectly interacting with the virus components or modulating mediators of the host antivi-
ral/inflammatory response. Among the virus restriction factors, type I IFNs and the related
interferon stimulated genes (ISGs) represent the first line of defense that virtually any cell
can deploy to fight an infection. Such a response is activated when pathogen-associated
molecular patterns (PAMPs), such as the virus genome, are recognized by cellular pattern
recognition receptors (PRR), including Toll-like receptors (TLRs).

In this Special Issue, Marziali and colleagues give a comprehensive overview of
the mechanisms underlying the anti-HIV action of some key members of ISGs, namely,
interferon-induced transmembrane proteins (IFITMs) [1], while Rojas et al. offer an in-
teresting perspective on the potential role of type I IFNs and ISGs in the establishment
of a latent infection in macrophages [2]. Of course, the same innate mechanisms may
play a crucial role in the control of opportunistic and co-infection, such as that from
cytomegalovirus (CMV), a ubiquitous herpesvirus among adults that often undergoes
reactivation in immunocompromised individuals. Jabłońska and coworkers identify TLR9
polymorphisms as a novel correlate of the type I IFN response and CMV viremia in HIV
co-infected subjects [3].

In addition to the host factors directly targeting the virus, the overall immunological
milieu is of crucial importance in affecting local virus replication and pathogenesis, with
a pro-inflammatory environment that is usually regarded as favorable to the virus. The
group of Serrano-Rísquez shows how genetic variants in CD46, which protects the host
from potentially deleterious effects of complement activation, are associated with resistance
to HIV-1 infection [4]. However, a fine balance between pro- and anti-inflammatory stimuli
is necessary to maintain immunological homeostasis at tissue sites of virus replication,
as demonstrated by Boby and coworkers [5]. In a non-human primate model of HIV
infection, the authors identified a dysregulated expression of the immunosuppressive
molecule transforming growth factor (TGF) β, along with its cellular source, as a correlate
of HIV pathogenesis in the intestine, one of the major sites supporting HIV replication and
harboring latently infected cells. In Vanetti’s manuscript, HIV infection was leveraged as
a platform to study host–pathogen interactions in the context of COVID-19, identifying
increased levels of the immunosuppressive cytokine IL-10 driven by co-infection as a
protective factor against SARS-CoV-2 in vivo as well as in vitro [6].

As an alternative to lifelong pharmacological therapy to keep patients in a status of
virologic suppression, novel interventions to purge the HIV reservoir have been pursued
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in recent years with scarce success due to our poor understanding of the composition
and mechanisms regulating latent infection. A research article by Wright et al. reports on
the optimization and validation of novel analytical tools to characterize integrated HIV
sequences with a single genome near full-length amplicon resolution [7]. Castelli and
coauthors discuss the clinical impact of an effective class of anti-cancer drugs, i.e., immune
checkpoint inhibitors, in HIV-infected subjects, also as a potential virus reservoir eradica-
tion strategy [8]. As cancer is a common comorbidity in immunocompromised individuals,
the effect of drug–drug interaction between antiretrovirals and chemotherapeutics on liver
toxicity is discussed by Bressan et al. [9]. Finally, although the feasibility of achieving
protective immunity against HIV via vaccination is yet to be demonstrated, research by
Jordan-Paiz and colleagues sheds light on the effect of synonymous codon pair recoding,
an efficient strategy for virus attenuation of the HIV-1 env gene, on virus replication [10].

Although the scientific field of HIV infection is very open and there is still much to
be done, this Special Issue provides new insights on the current molecular and cellular
basis involved in the fight against this virus, both to understand the functional immune
mechanisms and also for a potential translation into clinical practice.
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3. Jabłońska, A.; Jabłonowska, E.; Studzińska, M.; Kamerys, J.; Paradowska, E. The TLR9 2848C/T Polymorphism Is Associated

with the CMV DNAemia among HIV/CMV Co-Infected Patients. Cells 2021, 10, 2360. [CrossRef] [PubMed]
4. Serrano-Rísquez, C.; Omar, M.; Gómez-Vidal, M.A.; Real, L.M.; Pineda, J.A.; Rivero, A.; Rivero-Juárez, A.; Forthal, D.;

Márquez, F.J.; Lo Caputo, S.; et al. CD46 Genetic Variability and HIV-1 Infection Susceptibility. Cells 2021, 10, 3094. [CrossRef]
[PubMed]

5. Boby, N.; Ransom, A.; Pace, B.T.; Williams, K.M.; Mabee, C.; Das, A.; Srivastav, S.K.; Porter, E.; Pahar, B. Enhanced Intestinal
TGF-β/SMAD-Dependent Signaling in Simian Immunodeficiency Virus Infected Rhesus Macaques. Cells 2021, 10, 806. [CrossRef]
[PubMed]

6. Vanetti, C.; Trabattoni, D.; Stracuzzi, M.; Amendola, A.; Fappani, C.; Rubinacci, V.; Fenizia, C.; Gianolio, L.; Biasin, M.;
Dighera, A.; et al. Immunological Characterization of HIV and SARS-CoV-2 Coinfected Young Individuals. Cells 2021, 10, 3187.
[CrossRef] [PubMed]

7. Wright, I.A.; Delaney, K.E.; Katusiime, M.G.K.; Botha, J.C.; Engelbrecht, S.; Kearney, M.F.; van Zyl, G.U. NanoHIV: A Bioinformat-
ics Pipeline for Producing Accurate, Near Full-Length HIV Proviral Genomes Sequenced Using the Oxford Nanopore Technology.
Cells 2021, 10, 2577. [CrossRef] [PubMed]

8. Castelli, V.; Lombardi, A.; Palomba, E.; Bozzi, G.; Ungaro, R.; Alagna, L.; Mangioni, D.; Muscatello, A.; Bandera, A.; Gori, A.
Immune Checkpoint Inhibitors in People Living with HIV/AIDS: Facts and Controversies. Cells 2021, 10, 2227. [CrossRef]
[PubMed]

9. Bressan, S.; Pierantoni, A.; Sharifi, S.; Facchini, S.; Quagliarello, V.; Berretta, M.; Montopoli, M. Chemotherapy-Induced
Hepatotoxicity in HIV Patients. Cells 2021, 10, 2871. [CrossRef] [PubMed]

10. Jordan-Paiz, A.; Franco, S.; Martinez, M.A. Synonymous Codon Pair Recoding of the HIV-1 env Gene Affects Virus Replication
Capacity. Cells 2021, 10, 1636. [CrossRef] [PubMed]

http://doi.org/10.3390/cells10051171
http://www.ncbi.nlm.nih.gov/pubmed/34065027
http://doi.org/10.3390/cells10092378
http://www.ncbi.nlm.nih.gov/pubmed/34572027
http://doi.org/10.3390/cells10092360
http://www.ncbi.nlm.nih.gov/pubmed/34572011
http://doi.org/10.3390/cells10113094
http://www.ncbi.nlm.nih.gov/pubmed/34831317
http://doi.org/10.3390/cells10040806
http://www.ncbi.nlm.nih.gov/pubmed/33916615
http://doi.org/10.3390/cells10113187
http://www.ncbi.nlm.nih.gov/pubmed/34831410
http://doi.org/10.3390/cells10102577
http://www.ncbi.nlm.nih.gov/pubmed/34685559
http://doi.org/10.3390/cells10092227
http://www.ncbi.nlm.nih.gov/pubmed/34571876
http://doi.org/10.3390/cells10112871
http://www.ncbi.nlm.nih.gov/pubmed/34831094
http://doi.org/10.3390/cells10071636
http://www.ncbi.nlm.nih.gov/pubmed/34209946

	References

