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CNS regeneration
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Microglia
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Microglia subtypes
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* M1: Proinflammatory

* M2: Pro-regenerative, immunosuppressive
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Neurological diseases

Extracellular Ap aggregates
Intracellular Tau tangle formation
Hippocampal and cortical neurodegeneration

Parkinson’s disease (PD)

Intracellular a-synuclein aggregates
Lewy body and Lewy neurites
Dopaminergic neurodegeneration

| Activated microglia
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Lewy body

a-syn aggregates

Dopaminergic
neurodegeneration

* Neuronal dysfunction leads to microglial activation
* a-syn aggregates triggers microglial activation
*TLR2 and TLR4 activation conformation dependent
* MHCIl upregulation in response to a-syn
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Alzheimer’s disease (AD)

* AR plague formation triggers microglial activation
* TREM2 dependent microglial activation

* Higher ApoE expression in activated microglia

* NLRP3 activation in microglia associated to plaque

AR amyloid plaque

Frontotemporal dementia (FTD)

i# FTLD-Tau (Tau inclusions)
. FTLD-TDP (TDP43 inclusions)
. FTLD-FUS (Tau and TDP43 negative inclusions)

Progranulin

Micreglia

Lys&somal
function =

Neurotrap§mission

" *Tau containing neurofibrillary-tangles triggers microglial response
* Microglial defective progranulin-release
* TREM2 related mutations linked to FTD
* Excessive complement system reaction

Microglia in Neurological Diseases: A Road Map to Brain-Disease Dependent-Inflammatory Response
doi: 10.3389/fncel.2018.00488
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Necroptosis
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Covering the basics
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Control with sham mouse lesion

Using flow cytometry

Sham mouse lesion
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Activated macrophage subtype population
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* iNOS: marker of M1 phenotype
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« CD68: activated microglia/macrophages
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How do this cells die? .
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Verify with necrostatin-1
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Eliminate other causes of cell death

18 hr post LPC

d
80 9 *%k
< @
3 604
:
E E
‘ + 40+
. . m
b 3
Apoptosis Pyroptosis %
+ 20+
oo
O
o ——
v
0 Ll L]
3 7

Time post demyelination (days)

EtOH control 12 h|l 0 h|l 12 hpl

@ MEDICAL UNIVERSITY Central nervous system regeneration is driven by microglia necroptosis and repopulation

OF VIENNA https://doi.org/10.1038/s41593-019-0418-z




Veritying THEY die

F*kk Kk

LNCs are taken up by macrophages BO:

40

co-localization (%)

20

0 F&#

IBA-17 GFAP* cct1®

Percentage of DiD cluster

LNC

@® NEC-1 orVeh
s : LPC

[T
X ]
2
®

* %
10 - I 1

(T}
¢y
i |

2. =

VEHLNCs NEC-1 LNCs

* MAG: early remyelination marker

MAG mean pixel intensity =%

OF VIENNA https://doi.org/10.1038/s41593-019-0418-z

@ MEDICAL UNIVERSITY Central nervous system regeneration is driven by microglia necroptosis and repopulation




Monocyte or microglia g
g % ® Ccr2-RFP+
E 100- oo ® Ccr2-RFP-
“ Periphery CNS & - +
e »
£ | s
Ccr2-RFP o
negative s 50-
microglia put
. g I
Cer2-RFP D s " T
Cri- i AN
Ccr2-RFP+ omthl e oS :oz. . .T.
monocyte ! = T T
derived macrophage o 3 dpl 10 dpl
Time post demyelination (days)
d
—~ 100+ @
: 2 ey
* RIPKS: marker of necroptosis o) I A
(o))
- |
* Tmem119: microglia marker E o
e 504
* CDG68: activated microglia/macrophages z
a
O
0 T T T
3 7 10
— Mamly microg“a Time post demyelination (days)

OF VIENNA https://doi.org/10.1038/s41593-019-0418-z

@ MEDICAL UNIVERSITY Central nervous system regeneration is driven by microglia necroptosis and repopulation



Repopulation of microglia

Test for nestin, used to identify repopulating microglia
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— Qriginate from residual microglia
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Repopulation of microglia
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Repopulation of microglia
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Necroptosis and repopulation in human white matter
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IFN-1
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White matter remyelination is positively regulated by type-1 IFN signalling.
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Summary

— Proinflammatory microglia die via necroptosis
— Repopulation from resident microglia

— White matter remyelination is positively regulated by type-1 IFN signalling
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Discussion
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