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How do HIV-infected microglia change the 
metabolic profile in complex human brain organoids?



Microglia embedded brain organoids (MBOs)



HIV-logistics in brain organoids
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HIV-infected microglia induce inflammation in BOs

Mock vs. HIV

Expression (change)

Si
gn

if
ic

an
ce



HIV-infected microglia induce inflammation in BOs

Mock HIV

81 differential 
expressed genes

Immune activation

Mock vs. HIV

Expression (change)

Si
gn

if
ic

an
ce



Changes in metabolic flux are caused by HIV-infected microglia
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Changes in metabolic flux are caused by HIV-infected microglia
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Impaired polyamine metabolism
- Behavioral problems

Elevated spermidine levels
- Less neuronal signal
- Serum samples PLWH

Validation studies



Conclusions

• Successful integration of HIV-infected microglia in human brain organoids
- transfer of virus proteins or virus particles

• HIV-induced transcriptional changes in BOs embedded with microglia
- upregulation of inflammatory pathways

• Genome scale modeling shows an impaired metabolism
- Impaired polyamine metabolism 

- Elevated spermidine levels

HIV-induced inflammation in brain organoids is mediated by HIV-infected microglia
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