HIV-infected microglia drive transcriptional and metabolic changes In
complex human brain organoids
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BACKGROUND

 HIV enters the central nervous system early after infection
which can result in HIV-associated neurocognitive disorder
(HAND).

* Microglia are resident immune cells in the brain targeted by
HIV.

* Residual HIV production causes microglia, and subsequently,
astrocytes activation to Iinitiate an inflammatory immune
response.

» Activation of microglia and astrocytes increases their energy
demand, which causes the neurons to perform less optimal.

METHODS

Here, we investigated how HIV-infected microglia impact neuro-
inflammation and metabolism using an advanced 3D human
brain organoid model. First, microglia are exposed to HIV for 3
days before being co-cultured with brain organoids. After a co-
culture of 3 days, we employed transcriptomics, coupled with
genome-scale metabolic modeling (GEM) to delineate neuro-
inflammatory and metabolic responses elicited by HIV-infected
microglia in the brain.
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Fig 1. Microliga are exposed to mock or HIV
(MOI 0.5) for 3 days where after cells were
lysed. HIV infection is determined by means of
p24 detection using ELISA (A). Experimental
set-up for BOs and MBOs as described in
methods. RT-qPCT was used for the detection
of Gag and Pol in BOs and MBOs (B).

HIV-infected microglia integrate
into Brain organoids

Fig 2. Microliga are exposed to mock or HIV
(MOI 0.5) for 3 days, where after cells are co-
cultured with brain organoids for an additional
3 days. MBOs were sliced and confocal
microscopy was utilized to visualize co-
localization of microglia and HIV in MBOs. Cell
nuclei in blue (Hoechst), Microglia in red
(Ibal), and HIV in green (p24). In addition, co-
localization of HIV (p24) and astrocytes (GFAP),
but not neurons (bTub), was also observed
(data not shown).

Microglia are essential for HIV-induced transcriptional changes

Fig 3. Experimental set-up for BOs and MBOs as
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* \We observe successful integration of HIV-infected microglia in human brain organoids
- transfer of virus proteins or virus particles from microglia to astrocytes

» Qut data suggest that HIV-infected microglia induce transcriptional changes in BOs
- Upregulation of genes involved in inflammatory pathways

» (Genome scale metabolic modeling shows an impaired metabolism mediated by HIV-infected microglia
- Impaired polyamine and tryptophan metabolism
- Elevated spermidine levels
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