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Introduction – HIV in the CNS

• Different anatomical reservoirs of HIV1

• Dissemination of HIV to the CNS within days to weeks after infection2

• Different cell-types can be infected within the brain3,4,5

• Neuroinflammation contributes to the
development of HIV-associated

      neurocognitive disorder (HAND)6

1. Chaillon et al. 2020. 2. Balcom et al., 2019. 3.Thompson et al. 2011. 
4. Trillo-Pazos et al. 2003. 5. Churchill et al. 2006. 6.Gabuzda et al. 2023 Nühn et al., Journal of  Leukocyte Biology 2022 



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?



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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Cell surface & intracellular markers Transcription factors



1. What cell-types are infected with HIV in the brain?
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HIV reservoir size per cell-type
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• HIV reservoir in 3 individuals in microglia
• 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 

M
ic

ro
glia

O
lig

oden
dro

cy
te

s

N
eu

ro
ns

R
es

t

10-1

100

101

102

103

104

105

L
o

g
 H

IV
 D

N
A

 c
p

/1
0

6
 n

u
c
le

i

HIV-DNA in CNS sorted nuclei

Trace

Meningitis 



2. What is the impact of HIV infection in the brain?
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Impact of HIV infection in the brain – HIV vs negative controls
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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



Impact of HIV infection in the brain – HIV vs negative controls
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• 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)



Impact of HIV infection in the brain – Viremic vs aviremic
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• 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



Discussion

1. What cell types are infected in the CNS?
• 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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Bulk (astrocytes)

Cell-type specificity of sorted nuclei
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• 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

• Single-nuclei sequencing confirmed purity of populations
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