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What is Amyotrophic Lateral Sclerosis (ALS)?



What gene is associated with ALS?
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What is the normal function of TDP-43 in the cell?



What are the domains of TDP-43?
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What are the mechanisms of TDP-43 pathology in neurodegeneration?
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How can we find interacting proteins of TDP-43?

C-terminal fragment



How can we tag proximity-dependent proteins associated with TDP-CTF?



What do GFP patterns show of TDP-43 constructs?



Are there distinct patterns between TDP-43/TDP-CTF protein interactions?



What did proteomic analysis of TDP-43/CTF interactive proteins reveal?



What is the function-specific enrichment and interaction network of 
TDP-CTF and TDP-43?

Nups



What are nucleoporins (Nups) and nuclear lamina?

Contain ~30 Nups 
(nucleoporins)



Does TDP-43 pathology cause aggregation of transmembrane Nups?



Does TDP-43 disrupt morphology of the NM and NPC?

EM Tag



Does TDP-43 disrupt morphology of the NM and NPC?



Do mutations in TDP-43 disrupt morphology of the nuclear membrane 
and nuclear protein channels?

Mutations of TDP-43 glycine-rich domain



How is distribution of Nup98 affected in the nuclear membrane of N2a 
cells expressing GF-TDP-CTF?
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Does TDP-43 pathology disrupt nuclear import of proteins?



Does TDP-43 pathology disrupt nuclear export of mRNA?



What do defects in NCP in the cells of human ALS patients?



How do cells from human ALS patients show defects in lamina 
morphology?



How do cells from human ALS patients show defects in 
nucleocytoplasmic transport?
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How do we model TDP-43 suppression of Nup genes in 
model organisms?



How do we model TDP-43 suppression of Nup genes in 
model organisms?



Does suppression of TDP-43 toxicity rescue 
nucleocytoplasmic transport defects?



Does suppression of TDP-43 toxicity rescue 
nucleocytoplasmic transport defects?



Summary
BioID can be modified in order to better “interrogate the 
genome” to understand TDP-43 protein interaction aggregate 
neurotoxicity

Interacting proteins of TDP-43 were highly associated with the 
nuclear membrane and nucleocytoplasmic transport proteins 
and transport factors

The Drosophila model of nucleoporin defects showed that the 
Nup knockout could reduce TDP-43 cytoplasmic shuttling,  
successfully suppressing TDP-43 toxicity

Overall, NM, NPCs, and nucleocytoplasmic transport may play a 
pathogenic role in most ALS with TDP-43 retinopathy
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Questions?


