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Tau pathology and inflammation is critical in the clinical 

and pathological progression of Alzheimer’s disease



P301S mutant tau transgenic mice (PS19)

P301S mutation 

In humans causes early-onset FTDP-17.

P301S tau transgenic mice (express human P301S tau)

Strong tau positive neuronal staining at 6 months of age.

Strong microglial “activation” coincident with tau accumulation.

Show neuronal loss ~ 8months of age followed by regional brain atrophy

Hippocampus staining of tau

Yoshiyama et al., Neuron, 2007

Gallyas silver staining (C) and  thioflavin S 
staining (E)



Marked increase in cortical and hippocampal atrophy in P301S/E4 Tau Tg mice

at 9 months of age:  Little to no injury in the absence of ApoE 

TE: P301S/ApoE

WT: Non-tau transgenic Shi et al. Nature 2017.  Sep 28;549(7673):523-527.

Yang Shi



Shi et al, Nature, 2017

CD68

Marked increase in inflammatory microglial genes and down regulation of 

microglial homeostatic genes in P301S Tau Tg mice expressing human apoE4



ChoPLX3397 (500 mg/kg) virtually ablates virtually all microglia by 21 days 

Yang Shi



Microglia drive APOE-dependent neurodegeneration 

in a tauopathy model

Shi Y et al. J Exp Med. 2019 Nov 4;216(11):2546-2561. doi: 10.1084/jem.20190980

Similar results reported in:
Mancuso R, et al. Brain. 2019 Oct 1;142(10):3243-3264. doi: 10.1093/brain/awz241.



Nature. 2023 Mar 8. doi: 10.1038/s41586-023-05788-0. Online ahead of print. PMID: 36890231



What happens more globally to the immune cell populations in the presence of 

amyloid vs. in the setting of tau-mediated neurodegeneration?



Single immune cell RNA profiling reveals large increase in T cells 

in the presence of tau but not amyloid pathology



Increase in T-cells in hippocampus of P301S Tau mice correlates with 

reactive microglia and neuronal loss



Increase in CD3-positive T-cells in areas of the AD brain with a large burden of tauopathy



T cells enter the brain in the presence of tauopathy



Shift of T cells from activated to exhausted states with unique TCR 

clonal expansion in tauopathy



Activated microglia recruit T cells into the brain parenchyma 

Activated microglia        T cells



Does infiltration of T cells directly lead to neurodegeneration?



T cell depletion protects against brain atrophy



Anti-PD1 antibody increases T regs in brain and decreases Tau-mediated neurodegeneration



Summary Some of many Future Questions

 T cells increase in areas with tauopathy in AD brain.

 T cells have a unique TCR clonal expansion. 

 T cells interact with activated microglia. 

 T cell depletion protects against tauopathy

 How do T cells contribute to neurodegeneration?

 Do ApoE isoforms enable differential T-cell 

response to antigen?

 Which cells are antigen presenting?  

 What are the antigens? 
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