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Neuroinvasion of SARS-CoV-2 in human and mouse brain
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Brain organoid
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Infection and induced cell death

MAPZ..

Mock infection, 96 hpi

* TUNEL: double-strand DNA breaks (apoptosis)

* MAP2: marker of dendrites and perikarya (neurons)
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Infection and induced cell death
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— SARS-CoV-2 infects human brain organoids

— Infected cells induce cell death in its surroundings
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Route of infection

* MAP2: marker of dendrites and perikarya (neurons)
 CTIP2: indicates ,immune regulation’

* ACE2: ACEZ2, transmembrane protein

— ACE2 is present
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Route of infection — verification by blocking

Lumbar Puncture

( F 2979 *kkk
- o we ko
T & 204 88
Healthy COVID-19 (__: E?
Patient  Patient o — 134
I 100pm :"? S
-— . Spike p . BT 2. E ol TR .=
' ELISA Healthy Patient CSF Isotype treated {_Gj E 104 %
7 ¥
ﬂ? =1
{ = 3 o
centrifuge cells, w0
collect supernatant G

Isnt'ypa alACEZ Healthy COVID-19
Control antibody Patient CSF Patient CSF

In vitro neutralization

sttt iOmanokis COVID19 Patient CSF a-ACE2 treated

* MAP2:. marker of dendrites and perikarya (neurons)

— Infection depends on ACE2
— Infection can be blocked by CSF of COVID-19 patients
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Up-regulation of metabolism
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— High metabolism induces hypoxia in surroundings
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Up-regulation of metabolism
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Light sheet microscopy
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1DISCO

3DISCO = 3D imaging of solvent-cleared organs
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Expressing hACE2 in mice
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Expression of N viral protein
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Human brain autopsies
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— Neuroinvasion

— Positive staining focused around ischemic infarct
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Schematic

Increased neuroinvasion
results in local hypoxia
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Ischemic infarcts and
resulting BBB breakdown
increases neuroinvasion
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Summary

— SARS-CoV-2 can infect the brain and cause significant damage
— Increased metabolism causes local ischaemia

— SARS-CoV-2 causes unique infection pattern in the brain
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Discussion
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