Postmortem analyses of the CNS in individuals with HIV demonstrate that
infection of microglia contributes to inflammatory pathways despite viral
suppression
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Introduction — HIV in the CNS

« Different anatomical reservoirs of HIV?

« Dissemination of HIV to the CNS within days to weeks after infection?
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Research questions

* Persistence of HIV in the CNS is poorly understood

« Different anatomical reservoirs and cellular reservoirs might affect cure strategies

1. What cell types are infected in the CNS?

2. What is the impact of HIV infection on the brain?
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Methods: nuclei isolation of ex vivo frozen postmortem brain tissue

Availability over frozen postmortem brain tissue from cohort in South Africa
11 people with HIV (4 viremic, 7 aviremic) and 3 HIV-negative controls

 Hard to sort cellular fractions: nuclei isolation

Nuclei sorting based on cell-type specific transcription factors

Neurons, oligodendrocytes, microglia and bulk-fraction (mostly astrocytes)
Isolation of DNA (size of HIV reservoir) and RNA (transcriptome)
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1. What cell-types are infected with HIV in the brain?



HIV reservoir size per cell-type

* HIV reservoir in 3 individuals in microglia
e 2 aviremic, 1 viremic individual
« HIV reservoir in 1 individual in bulk-fraction
« Astrocytes? Tuberculosis Meningitis; T cells?

« Microglia are the main cellular reservoir of HIV in the brain
but the presence of HIV-infected T cells in the brain can occur
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2. What is the impact of HIV infection in the brain?



Impact of HIV infection in the brain — HIV vs negative controls

RNA-sequencing:
« Comparison of people with HIV versus negative controls
« Analysis of biological pathways

* No direct indication of neurodegeneration
« Upregulation of innate immune response
« Eg. BPIFA1; upregulation of innate immune response & HIV transcription
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Impact of HIV infection in the brain — HIV vs negative controls

* No upregulation of neurodegeneration markers
« Upregulation of innate immune response
« Upregulation of (viral) transcription pathways

« These responses are present in all cell-subsets (not only HIV-target cells)

Significant Pathways (FDR < 0.05)

Viral mRNA Translation .

Peptide chain elongation .
Eukaryotic Translation Elongation| .
Selenocysteine synthesis ‘

Response of EIF2AK4 (GCN2) to amino acid deficiency

Nonsense Decay (NMD) 1t of the Exon Junction Complex (EJC)

I Eukaryotic Translation Termmanorl

Formation of a pool of free 40S subunits .
Selenoamino acid metabolism

SRP-dependent cotranslational protein targeting to membrane
Average Fold Change

GTP hydrolysis and joining of the 60S ribosomal subunit

® 015
® 020
@ o0

L13a-mediated translational silencing of Ceruloplasmin expression . . 030

Eukaryotic Translation Initiation)

Cap-dependent Translation Initiation|

Influenza Viral RNA Transcription and Flepllcanori .

Pathway Description

Regulation of expression of SLITs and ROBOs [ ] Up or Downregulation
Nonsense-Mediated Decay (NMD) . e Up

Nonsense Mediated Decay (NMD) enhanced by the Exon Junction Complex (EJC) .

l Influenza Imectlod [ ]

Signaling by ROBO receptors [ ]

Cellular response to starvation [ ]

SARS-CoV-1 modulates host translation machinery] .
Major pathway of rRNA processing in the nucleolus and cytosol [ ]
SARS-CoV-2 modulates host translation machinery .
rRNA processing in the nucleus and cytosol [ ]

Formation of the ternary complex, and subsequently, the 43S comple; .

Translation| .

50 100 150 200 250
Number of Genes



Impact of HIV infection in the brain — Viremic vs aviremic

« More pronounced upregulation of immune responses & (viral) transcription
« Downregulation of signaling pathways
« Again; present in all cell-types

What about aviremic vs negative controls?
« Slight upregulation of immune responses in all cellular subsets
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Discussion

1. What cell types are infected in the CNS?
e HIV reservoir present in 5/11 individuals (4 aviremic, 1 viremic)
* Microglia are the predominant HIV reservoir, infected T cells are also present in the brain

2. What is the impact of HIV on the brain?
* Increased neuroinflammation & (viral) transcription in all subsets
 More pronounced in viremic individuals

Implications for cure strategies in the CNS
* Infected CD4* T cells cross the blood-brain barrier where they might infect microglia
« HIV infection leads to neuroinflammation possibly contributing to HAND in aviremic and viremic

individuals
* Brain reservoir needs to be considered during cure studies
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PC2: 22% variance

Cell-type specificity of sorted nuclei

« Bulk RNA-sequencing: correct clustering of sorted nuclei
« Confirmation of genes expressed in those specific cell-types
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Cell-type specificity of sorted nuclei
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Single-nuclei sequencing confirmed purity of populations
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