
Tauopathies like AD, CBD, LNT, and PSP are driven by disease-specific tau fibril conformations that have historically been difficult to reproduce

in vitro, limiting diagnostic and therapeutic development. To address this, we designed synthetic "mini-tau" peptide constructs that self-

assemble into stable, reproducible fibrils recapitulating disease-associated structural motifs confirmed by cryo-EM. Disease-relevant mutations

(P301L, S305I) altered both fibril structure and seeding behavior, demonstrating residue-level control over conformation and function. These

synthetic fibrils efficiently template full-length tau misfolding, reproduce key PET ligand binding characteristics across multiple tauopathies, and

offer a scalable, patient-material-free platform to accelerate ligand screening, antibody development, and therapeutic discovery.

Austin DuBose, Katelyn Ernst, Hongwei Zhang, Andrew Longhini, Yang Yang, Kenneth Kosik, Songi Han

INTRODUCTION METHODS RESULTS CONCLUSIONS REFERENCES

CONTACT

Austin DuBose

austin.dubose@northwestern.edu

Defining Minimal Mechanisms Of Tau Aggregation: 

Disease-Relevant Mutations Recapitulate Structural 

Motifs Of Tauopathies

1. Vigers MP, et al. Water-directed pinning is key to tau 

prion formation. PNAS. 2025;122:e2421391122. 

2. Longhini AP, et al. Precision proteoform design for 4R 

tau isoform selective templated aggregation. PNAS. 

2024;121:e2320456121. 

3. Zhang W, et al. Novel tau filament fold in corticobasal 

degeneration. Nature. 2020;580:283-287. 

4. Shi Y, et al. Structure-based classification of 

tauopathies. Nature. 2021;598:359-363. 

5. Vijayan V, et al. Structure-specific mini-prion model for 

Alzheimer's disease tau fibrils. bioRxiv. 2025. 

6. Zeng Z, et al. Illuminating the structural basis of tau 

aggregation by intramolecular distance tracking. J Phys 

Chem B. 2022;126:6384-6395. 

7. Lindberg A, et al. Ligand-based design of [18F]OXD-

2314 for PET imaging in non-Alzheimer's disease 

tauopathies. Nat Commun. 2024;15:5109.

Tue-1194

Environment effects S305X fibrilization 

Cryo-EM of S305X fibrils

Design of mini-tau fibrils to mimic tauopathy folds Similar conformation to patient derived LNT

Seeding competency & selectivity in cell

PET Ligand Binding

Han Lab Website LinkedIn

Positron Emission Tomography


	Slide 1: Defining Minimal Mechanisms Of Tau Aggregation: Disease-Relevant Mutations Recapitulate Structural Motifs Of Tauopathies

