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HIV infected individuals are treated with a panoply of over 20
antiretroviral medications. Used in combination, the drugs suppress
viremia in the large majority of patients but do not eradicate the virus
and as a result, patients need to remain on lifelong therapy to keep
virus loads in check. In the absence of a means to entirely clear the
infection, development of an immunotherapy that fortifies the
immune response to the virus might allow for a “functional cure” in
which patients could suppress the virus load without therapy. That
such an approach could work is supported by the existence of rare
elite controllers who, by virtue of a strong antiviral T cell response,
hold virus loads in check over several years without therapy. A hurdle
in the development of a T cell immunotherapy for HIV is that the
immune response to the virus tends to focus on immunodominant
viral epitopes that are highly variable and from which the virus easily
escapes by mutating in response to selective pressure from antigen-
specific CTLs. Further complicating the matter, T cell recognition of
viral epitopes is MHC restricted such that individuals respond to dif-
ferent viral epitopes depending on their MHC haplotype, making it
difficult to devise a universal vaccine antigen.

In this issue, Garcia-Bates et al. tackle the question of an effec-
tive HIV immunotherapy with a dendritic cell (DC) vaccine strat-
egy that elicits CTLs that kill infected cells by targeting ultra-
conserved, topologically constrained epitopes from which the
virus cannot easily escape [1]. DC vaccines are a promising
approach that was applied initially as an immunotherapy to cancer
to stimulate T cell responses to tumor antigens but that is equally
applicable to HIV [2,3]. DC vaccines rely on the potent ability of
these professional antigen presenting cells to present antigens to
CD8 T cells and then induce their activation [4]. In this report, Gar-
cia-Bates differentiate infected patient blood monocytes with cyto-
kines to generate type 1 polarized monocyte-derived DCs (MDC1),
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a DC subset that is particularly good at inducing T cell activation
through the release of IL12p70, a Th1 cytokine that promotes cyto-
lytic T cell growth and activation. The MDC1s were then pulsed
with pools of synthetic peptides corresponding to HIV sequences
and mixed with autologous T cells from HIV-infected donors. The
cells used in the study were from donors who were part of a Thai
anti-retroviral drug study who had been treated with antiretrovi-
rals during the acute phase of infection, thereby preserving T cell
function. The peptide pools were derived by sequence analysis of
the virus using two sophisticated computational methods termed
“epigraph” [5] and “network” [6]. These methods identify peptides
that are predicted to be T cell epitopes that are topologically con-
strained as a result of their biological function in virus replication.
Such epitopes would not be easily mutated and thus not subject to
escape and being non-immunodominant, may not have been pre-
viously recognized. The analysis identified 14�21mer “afferent”
peptides that are efficiently processed and presented to T cells and
shorter 9�13mer “efferent” peptides that are directly presented to
CTLs without processing. The pools were further chosen to remove
immunodominant peptides (turning off immunologic noise),
potentially promoting a T cell response that is more effective than
that promoted by natural infection. The results showed that the
pools were much more effective at priming donor T cells than a
more conventional pool of overlapping Gag peptides.

A caveat of the study is the use of donor cells from patients treated
in acute infection. In practice, the immunotherapy will need to be
used on patients who were not fortunate enough to start treatment
in the acute phase. It will be important to show that the approach
works using cells from donors treated later in the disease course
when it may be more difficult to enhance the T cell response. It will
be interesting to see how well the approach works in a clinical trial. It
remains unclear as to how controllers manage to keep virus loads in-
check. It will be interesting to see whether DCs can be used to
enhance T cell responses to the virus in chronic infection where CTLs
display tend to be dysfunctional and display signs of exhaustion [7].
The study advances the potential for the development of a therapeu-
tic vaccine for HIV that could be used in the “shock and kill” [8]
approaches currently under development to cure HIV infection and
highlights the idea that as critical cells of the immune system, DCs
can be engineered to good use.
Declaration of interests

Pr Landau has no conflict of interest to disclose.
the CC BY license (http://creativecommons.org/licenses/by/4.0/)

http://crossmark.crossref.org/dialog/?doi=10.1016/j.ebiom.2021.103217&domain=pdf
http://dx.doi.org/10.1016/j.ebiom.2020.103175
mailto:nathaniel.landau@med.nyu.edu
https://doi.org/10.1016/j.ebiom.2021.103217
http://creativecommons.org/licenses/by/4.0/
https://doi.org/10.1016/j.ebiom.2021.103217
http://www.ScienceDirect.com
http://www.elsevier.com/locate/ebiom


2 N.R. Landau / EBioMedicine 64 (2021) 103217
Acknowledgements

Funded by NIH grant DA046100

References

[1] Garcia-Bates T, Palma M, Hsu D, et al. Dendritic cells focus CTL responses toward
highly conserved and topologically important HIV epitopes. E Bio Med 2021. doi:
10.1016/j.ebiom.2020.103175.

[2] Levy Y, Thiebaut R, Montes M, et al. Dendritic cell-based therapeutic vaccine elicits
polyfunctional HIV-specific T-cell immunity associated with control of viral load.
Eur J Immunol 2014;44(9):2802–10.
[3] Norton TD, Zhen A, Tada T, Kim J, Kitchen S, Landau NR. Lentiviral vector-based
dendritic cell vaccine suppresses HIV replication in humanized Mice. Mol Ther
2019;27(5):960–73.

[4] Mellman I. Dendritic cells: master regulators of the immune response. Cancer
Immunol Res 2013;1(3):145–9.

[5] Theiler J, Yoon H, Yusim K, Picker LJ, Fruh K, Korber B. Epigraph: a vaccine design
tool applied to an HIV therapeutic vaccine and a pan-filovirus vaccine. Sci Rep
2016;6(1):33987.

[6] Gaiha GD, Rossin EJ, Urbach J, et al. Structural topology defines protective CD8(+) T
cell epitopes in the HIV proteome. Science 2019;364(6439):480–4.

[7] Day CL, Kaufmann DE, Kiepiela P, Brown JA, Moodley ES, Reddy S, et al. Pd-1
expression on HIV-specific T cells is associated with T-cell exhaustion and disease
progressiom. Nature 2006;443(7109):350–5.

[8] Deeks SG. HIV: shock and kill. Nature 2012;487(7408):439–40.

https://doi.org/10.1016/j.ebiom.2020.103175
http://refhub.elsevier.com/S2352-3964(21)00010-4/sbref0002
http://refhub.elsevier.com/S2352-3964(21)00010-4/sbref0002
http://refhub.elsevier.com/S2352-3964(21)00010-4/sbref0002
http://refhub.elsevier.com/S2352-3964(21)00010-4/sbref0003
http://refhub.elsevier.com/S2352-3964(21)00010-4/sbref0003
http://refhub.elsevier.com/S2352-3964(21)00010-4/sbref0003
http://refhub.elsevier.com/S2352-3964(21)00010-4/sbref0004
http://refhub.elsevier.com/S2352-3964(21)00010-4/sbref0004
http://refhub.elsevier.com/S2352-3964(21)00010-4/sbref0005
http://refhub.elsevier.com/S2352-3964(21)00010-4/sbref0005
http://refhub.elsevier.com/S2352-3964(21)00010-4/sbref0005
http://refhub.elsevier.com/S2352-3964(21)00010-4/sbref0006
http://refhub.elsevier.com/S2352-3964(21)00010-4/sbref0006
http://refhub.elsevier.com/S2352-3964(21)00010-4/sbref0007
http://refhub.elsevier.com/S2352-3964(21)00010-4/sbref0007
http://refhub.elsevier.com/S2352-3964(21)00010-4/sbref0007
http://refhub.elsevier.com/S2352-3964(21)00010-4/sbref0008

	Honing the T cell response to HIV: Turning off the noise
	Declaration of interests
	Acknowledgements
	References


