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BACKGROUND: Th17 cells maintain mucosal immunity against pathogens. Human Th17 cells 
were previously reported to express CCR6 and CCR4 (CCR4+Th17) or CXCR3 (CXCR3+Th1Th17). 
During HIV-1 infection, Th17 cells are depleted from the gut-associated lymphoid tissues and 
their restoration under ART is only partial. We identified two previously uncharacterized 
CCR6+ subsets: CCR4-CXCR3 (double negative; CCR6+DN) and CCR4+CXCR3+ (double positive, 
CCR6+DP) expressing the Th17-specific transcription factor RORC. In contrast to CCR4+Th17, 
CXCR3+Th1Th17 and CCR6+DP, the frequency of CCR6+DN was preserved in the peripheral 
blood of HIV infected subjects on ART. We investigated functional and transcriptional 
differences between the four CCR6+ subsets and tested their permissiveness to HIV infection 
in vitro and in vivo. 
 
METHODS: Memory T-cell subsets were sorted by flow cytometry. Cytokine profiles were 
investigated upon TCR triggering in vitro. Antigenic specificity was determined by measuring T-
cell proliferation. Genome-wide transcriptional profiling was performed using the Illumina 
technology. HIV integration was measured by real-time PCR. 
 
RESULTS: CCR6+DN and CCR6+DP from HIV-uninfected subjects produced IL-17A similar to 
CCR4+Th17 and CXCR3+Th1Th17, respectively. CCR6+DN distinguished by their superior IL-17F, 
IL-21 and IL-8 production. Similar to CCR4+Th17, CCR6+DN proliferated in response to Candida 
albicans hyphae but not CMV. Although they shared known molecular Th17 markers, 
CCR6+DN, CCR6+DP and CCR4+Th17 expressed specific molecular signatures thus, reflecting 
the heterogeneity of memory Th17 cells in humans. Similar to CCR4+Th17 and 
CXCR3+Th1Th17, CCR6+DN and CCR6+DP were permissive to HIV in vitro and carried 
integrated HIV-DNA in HIV-infected subjects. CCR6+DN represented the most predominant 
Th17 subset in HIV-infected subjects on ART and uninfected controls. 
 
CONCLUSION: Our results reveal the existence of four transcriptionally distinct Th17 subsets in 
humans and suggest a major contribution of CCR6+DN to HIV persistence under ART. 
Understanding mechanisms allowing the preservation of CCR6+DN in HIV-infected individuals 
will be critical for designing new intelligent cell-specific HIV eradication strategies. 
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INTRODUCTION: During HIV infection, CD16+ monocytes representing a source of 
proinflammatory cytokines, are highly expanded (up to 50% in AIDS patients), and their 
frequency is not normalized under ART. Monocytes are precursors for dendritic cells (DC). 
Functional characteristics of CD16+ versus CD16- monocyte-derived DC (MDDC) during HIV 
infection remain unknown. To explore the contribution of these MDDC subsets to HIV 
pathogenesis, we investigated their trans-infection ability and immunogenic potential in 
relationship with their transcriptome and autophagy markers. 
 
METHODOLOGY: Monocytes were isolated from PBMC of healthy donors by negative selection 
using magnetic beads (Miltenyi). CD16+ and CD16- monocytes were sorted by flow cytometry 
(BD-AriaII). MDDCs were obtained upon monocyte culture in presence of GM-CSF/IL-4. The 
trans-infection ability (intracellular HIV-p24, HIV-p24 ELISA, HIV-DNA PCR) and immunogenic 
potential (CFSE dilution assay) were evaluated by co-culture of MDDC with autologous CD4+ T 
cells in the presence or absence of HIV (NL4.3BaL) and antigens (SEB, CMV, C. albicans, S 
aureus) or CD3/CD28 Abs. MDDC were pretreated with the autophagy activator rapamycin or 
inhibitors bafilomycin and 3-MA. Genome-wide transcriptional analysis (Affymetrix) and 
quantification (western blotting) of autophagy markers were performed in MDDC subsets. 
 
RESULTS: CD16+ versus CD16- MDDC exhibit a superior ability to trans-infect CD4+ T-cells and 
a reduced ability to induce the antigen specific proliferation of CD4+ T-cells and their 
subsequent production of Th17 cytokines. Rapamycin decreased the HIV trans-infection ability 
of total MDDC, while bafilomycin and 3-MA did not significantly affect this process. A 
molecular signature associated with pathogenicity on CD16+ MDDC was identified, together 
with alterations in the autophagy process. 
 
CONCLUSION: These results emphasize the critical role played by CD16+ MDDC in HIV 
pathogenesis and suggest that autophagy alterations are linked to pathogenicity. New 
therapeutic strategies aimed at restoring autophagy in CD16+ MDDC may improve their 
immunogenic potential while limiting viral dissemination in HIV-infected subjects. 


