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Background: Within the first weeks of human immunodeficiency virus (HIV) infection, virus replication reaches systemic circulation. Despite the critical, causal role
of virus replication in determining transmissibility and kinetics of disease progression, there is limited understanding of the conditions required to transform a small
localized transmitted founder population into a large and heterogeneous systemic
infection.
Methods: Cynomolgus and rhesus macaques were infected with simian immunodeficiency virus (SIV) and followed longitudinally. Plasma levels of SIV were monitored
using qRT-PCR. Bacterial genomic DNA in plasma was characterized and quantified
longitudinally using 16S ribosomal deep sequencing and qPCR. ELISA-based assays
were used to monitor intestinal permeability (IFABP) and perturbation of bacteriaspecific host factors (sCD14 and EndoCab). Flow cytometry was used to track peripheral blood lymphocyte populations. In vitro assays were performed by exposing
freshly-isolated peripheral blood mononuclear cells to bacterial lysate prepared
from major translocators. Effects of bacterial lysate on CD4+ T cell activation and
CD8+ T cell cytotoxicity was measured using flow cytometry. Statistical significance
was calculated using ANOVA or Wilcoxon signed-rank testing.
Results: Prior to the peak of viremia, we observed a transient high-level influx of
microbial genomic DNA into peripheral blood. This microbial translocation was accompanied by perturbation of bacteria-specific host factors in plasma, as well as
expansion of the CD4+CCR5+ T cell compartment. Exposure of freshly-isolated peripheral blood mononuclear cells to lysate prepared from major translocating taxa
revealed differential taxa-specific effects on the CD4+CCR5+ T cell compartment and
cytotoxic granule expression within CD8+ T cells.
Conclusions: Altogether, our data identify the influx of microbial products into
blood during hyperacute SIV infection as a candidate modifier of early interactions
between the antiviral host response and nascent HIV infection. Over the next few
months, we will explore the effect of inducing microbial translocation during SIV infection, with particular interest on microbial reactivity within the CD4+CCR5+ target
cell compartment.
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Background: High dietary fats were reported to induce intestinal dysbiosis, drive
gut inflammation and breakdown the intestinal epithelial barrier, granting intestinal
flora access to the bloodstream. As microbial translocation is a major determinant
of the chronic immune activation and HIV/SIV disease progression, we investigated
whether fat diet impacts HIV/SIV pathogenesis.
Methods: The nonprogressive African green monkey (AGM) model of SIV is an ideal
system to assess the role of fat diet on disease progression, because they do not develop SIV-related intestinal dysfunction. We included 4 AGMs that received a fat diet

prior and after SIVsab infection, and 5 controls in which the impact on key parameters of SIV infection such as: viral loads, CD4+ T cell counts, microbial translocation,
immune activation and inflammation were compared and contrasted.
Results: LPS levels increased in the AGMs receiving fat diet prior and after SIV infection. Fat-rich diet also resulted in increases of immune activation (HLA-DR CD38,
CD69 and Ki-67) and inflammation (inflammatory cytokines-IL-6, IL-17 and C reactive protein), leading to a prolonged depletion of CD4+ T cells compared to controls.
However, these significant alterations of key parameters that are associated with
the lack of disease progression in natural hosts of SIVs did not reach the levels described during progressive HIV/SIV infection. Furthermore, these changes did not
result in significant increases in the levels of viral replication in the AGMs receiving
a fat diet.
Conclusions: Administration of fat-rich diet resulted in alterations of markers of
pathogenicity in the nonprogressive SIV infection of AGMs. Although not major,
these changes were significant, suggesting that a diet very rich in fats may negatively impact HIV pathogenesis, especially if combined with other behavioral risk factors reported to impact gut integrity or systemic inflammation, such as alcohol consumption, drug usage and smoking. Detailed studies on the correlations between
fat diet, alterations in the intestinal microbiota, metabolic markers, liver function
and SIV progression to AIDS are in progress.
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Background: Tuberculosis remains the leading cause of death in HIV-positive people. A better understanding of the impact of HIV on lung immunity may lead to
novel immunotherapeutic interventions. MAIT cells are tissue-homing donor-unrestricted T cells with broad anti-microbial activity. HIV infection causes early and irreversible depletion of MAIT cells in the peripheral circulation, but the effect of HIV
on MAIT cells in the lungs is unknown.
Methods: We FACS-sorted MAIT cells from bronchoalveolar lavage (BAL) fluid and
peripheral blood of HIV-infected and HIV-negative patients from Durban, South Africa. MR1-5OPRU tetramer staining was used to identify and phenotype MAIT cells
based on expression of CD3, CD4, CD8, TRAV1-2, CD161 and CD26. High throughput
bias-controlled TCR sequencing (ImmunoSEQ) of sorted populations enabled detailed analysis of TCRA CDR3a usage.
Results: HIV infection was associated with depletion of MAIT cells in the peripheral
circulation (median %5OPRU+ of CD3+CD4- lymphocytes was 1.09% in HIV-negatives, 0.34% in HIV-positives, p = 0.027). In contrast, MAIT cells were not depleted
in the BAL compartment during HIV infection (0.68% in HIV-negatives, 0.89% in HIVpositives, p = non-significant). In HIV-negative individuals, 77.1% of circulating MAIT
cells expressed the expected CD161++CD26++ phenotype, but only 43.8% of BAL
MAITs expressed this phenotype (p=< 0.0001). In HIV infected lungs, the frequency
of MAITs with the CD161++CD26++ phenotype was significantly higher (57.6%) than
in HIV-negative lungs (p=0.021). MAIT cells with canonical MAIT TCRA CDR3a rearrangements were highly shared between donors and clonally expanded in the BALs.
MAIT cells with non-canonical TCRs were unique to individuals and more frequent
in HIV-infection.
Conclusions: We report for the first time that MAIT cells in the lungs are numerically preserved but phenotypically and clonotypically altered by HIV infection. We
confirm previous reports that circulating MAIT cells are depleted in HIV. Our results
suggest that peripheral MAIT cell depletions observed in HIV infection may be due
to compartment-specific microbial alterations and/or tissue redistribution. Further
study is needed to determine the mechanisms underlying the altered phenotypes
of lung-resident MAITs and whether these can be targeted to improve anti-microbial lung immunity in people living with HIV.
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