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Gerstmann-Sträussler-Scheinker (GSS) disease



Dominantly-inherited Prion-Protein amyloidoses



Extracellular plaques and intracellular tangles feature in multiple diseases

ADPrP-CAA Q160XGSS F198S

Dominantly inherited PrP amyloidoses Alzheimer Disease

PrP/Tau PrP/Tau Amyloid beta/Tau



Tau pathology is localized to similar regions in PrP amyloidoses and AD

ADPrP-CAA Q160XGSS F198S



3 repeat tau

All 6 isoforms of tau are present in GSS F198S, PrP-CAA Q160X and AD

AD

4 repeat tau

PrP-CAA Q160XGSS F198S



AD tau aggregates 
into Paired Helical 
Filaments (PHFs) 
and Straight 
Filaments (SFs)

Fitzpatrick et al, Nature 2017, 

547:185–190 PHF SF



PHFs and SFs in PrP-CAA, and GSS F198S PHFs are 
identical to AD filaments



GSS F198S
PrP-CAA Q160X
AD

PHFs in GSS F198S, PrP-CAA Q160X and AD are identical



Shi et al., 2021

Hallinan et al., 2021

Tau from prion protein amyloidoses adopts AD fold



Prion protein filaments extracted from GSS F198S

Negative stain of 
PrP filaments

Hallinan, Ozcan et al., 2022

GSS F198S

Biochemical 
analyses

Structural 
analyses



MS analyses show abundant PrP pepides
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PrP interactome
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Cryo-EM structures of prion protein filaments from GSS F198S

Negative stain of 
PrP filaments
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PrP filaments in GSS F198S exist as 
doublets, triplets and quadruplets

Hallinan, Ozcan et al., 

2022

Kadir Ozcan,

Purdue University



Identification of PrP filament core and atomic model 

PDB ID: 7UMQ



Type I: C2 symmetry Type II: antiparallel

Identification of PrP filament core and atomic model 

Hallinan, Ozcan et al., 2022



The PrP fold is identical in patients with VV and MV at polymorphic codon 129



V129 M129

Patient 1 
(VV)

Patient 2 
(MV)

Cryo-EM structure suggests V129 in core



Mechanisms of Neurodegeneration in 

Human Prion Diseases and 

Their Intersection with AD/ADRD

GSS F198S
PrP-CAA Q160X
AD



Summary & Conclusions

• Some dominantly inherited Prion diseases have tau pathology.

• Tau in these diseases = identical to AD tau (so far).

• Multiple diseases with extracellular amyloid (Aβ, ABri, ADan, APrP) have same tau fold 
(AD fold).

 = common mechanism leading to misfolding? 

• New structures identified for prion protein

• PrP from GSS F198S exists as dimers, trimers, tetramers, which are ultrastructural 
polymorphs

• APrP from patients with VV or MV polymorphism at codon 129 is identical
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