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Inclusions attributed from protein misfolding were observed in nearly all 

neurodegenerative diseases. The inclusions are often characterized as amyloids 

comprising amyloid fibrils. Amyloid formation is initiated by protein misfolding 

followed by self-association to ultimately form amyloid fibrils with cross-β spines. 

The discovery of toxic pre-fibrillar oligomers underscores the importance of 

understanding the formation of amyloid oligomers and its role in fibrillization. Here, I 

will first present our recent research focuses on the effects of N-terminal mutation and 

Zn ion on amyloid-β (Aβ) in Alzheimer’s disease (AD) and the inhibitor development. 

Secondly, I will present our discovery of TDP-43 oligomers and generation of 

oligomer specific antibodies for diagnostic and therapeutic development. TDP-43 

proteinopathies include frontotemporal lobar dementia (FTLD), amyotrophic lateral 

sclerosis (ALS), and AD. The structural properties of TDP-43 aggregates and their 

relationship to the pathogenesis are still ambiguous. Here, we demonstrated that the 

recombinant full-length human TDP-43 forms structurally stable, spherical oligomers 

that share common properties with amyloid oligomers. Such oligomers are present in 

the forebrain of transgenic TDP-43 mice and FTLD-TDP patients. In addition, animal 

studies showed that our oligomer specific antibody is able to rescue motor 

dysfunction in ALS mice model. The results suggest TDP-43 oligomers play a role in 

TDP-43 pathogenesis and potentiate the translational application of the antibody.  
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