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CNS regeneration

3https://doi.org/10.1038/s41582-019-0184-2

The pro-remyelination properties of microglia in the central nervous system



Microglia

4https://doi.org/10.1002/glia.23529

Enforced microglial depletion and repopulation as a promising strategy for the treatment of neurological disorder

• Originate from yolk sac 

• Emigrate towards brain during 4-5 week of pregnancy

• Multifunctional



Microglia subtypes

• M1: Proinflammatory

• M2: Pro-regenerative, immunosuppressive 

5doi: 10.3389/fncel.2018.00306

Switching of the Microglial Activation Phenotype Is a Possible Treatment for Depression Disorder



Neurological diseases

6doi: 10.3389/fncel.2018.00488

Microglia in Neurological Diseases: A Road Map to Brain-Disease Dependent-Inflammatory Response



Necroptosis

710.20517/2347-8659.2015.59

Necroptosis: a new link between cell death and inflammation



Covering the basics

• iNOS: marker of M1 phenotype

• Arg1: marker of M2 phenotype

• Annexin-V: Cell death marker

• 7-AAD: Cell death marker

8https://doi.org/10.1038/s41593-019-0418-z

Central nervous system regeneration is driven by microglia necroptosis and repopulation



Control with sham mouse lesion 

Using flow cytometry

9https://doi.org/10.1038/s41593-019-0418-z

Central nervous system regeneration is driven by microglia necroptosis and repopulation



Activated macrophage subtype population

10https://doi.org/10.1038/s41593-019-0418-z

Central nervous system regeneration is driven by microglia necroptosis and repopulation

• iNOS: marker of M1 phenotype

• Arg1: marker of M2 phenotype

• CD68: activated microglia/macrophages



How do this cells die?

11https://doi.org/10.1038/s41593-019-0418-z

Central nervous system regeneration is driven by microglia necroptosis and repopulation

• RIPK3: marker of necroptosis

• MLKL: marker of necroptosis

• CD68: activated microglia/macrophages



Verify with necrostatin-1

12https://doi.org/10.1038/s41593-019-0418-z

Central nervous system regeneration is driven by microglia necroptosis and repopulation

Necrostatin-1 prevents necroptosis 



Eliminate other causes of cell death

13https://doi.org/10.1038/s41593-019-0418-z

Central nervous system regeneration is driven by microglia necroptosis and repopulation



Verifying THEY die

14https://doi.org/10.1038/s41593-019-0418-z

Central nervous system regeneration is driven by microglia necroptosis and repopulation

LNCs are taken up by macrophages 

• MAG: early remyelination marker



Monocyte or microglia

15https://doi.org/10.1038/s41593-019-0418-z

Central nervous system regeneration is driven by microglia necroptosis and repopulation

→ Mainly microglia

• RIPK3: marker of necroptosis

• Tmem119: microglia marker

• CD68: activated microglia/macrophages



Repopulation of microglia

16https://doi.org/10.1038/s41593-019-0418-z

Central nervous system regeneration is driven by microglia necroptosis and repopulation

→ Originate from residual microglia

Test for nestin, used to identify repopulating microglia



Repopulation of microglia

17https://doi.org/10.1038/s41593-019-0418-z

Central nervous system regeneration is driven by microglia necroptosis and repopulation



Repopulation of microglia

18https://doi.org/10.1038/s41593-019-0418-z

Central nervous system regeneration is driven by microglia necroptosis and repopulation



Necroptosis and repopulation in human white matter

19https://doi.org/10.1038/s41593-019-0418-z

Central nervous system regeneration is driven by microglia necroptosis and repopulation



IFN-1 

20https://doi.org/10.1038/s41593-019-0418-z

Central nervous system regeneration is driven by microglia necroptosis and repopulation

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



Summary

21https://doi.org/10.1038/s41593-019-0418-z

Central nervous system regeneration is driven by microglia necroptosis and repopulation

→ Proinflammatory microglia die via necroptosis

→ Repopulation from resident microglia

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



                   Discussion 

22https://doi.org/10.1038/s41593-019-0418-z

Central nervous system regeneration is driven by microglia necroptosis and repopulation
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