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Objective
To study the mechanism of
LLPS in TDP-43 and its
relationship with ALS diseadse.

Liquid-liquid phase separation (LLPS) is a relevant physical process in which membraneless
organelles are formed and is essential for cell survival. In this context, mutations in TDP-43, which is a
LLPS-forming protein, dysregulate LLPS causing protein aggregation in ALS disease. Therefore, the study
of TDP-43 pathogenesis can reveal clues to unravel ALS disease and sparks hope for future therapies.
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Figl. Schematic representation of LLPS.

How IDR mutations affect LLPS?

and disoder regions.

Mutations in IDR can dysregulate LLPS causing an aberrant phase transition. Protein aggregates are observed in several neurogenerative diseases.
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Fig3. Schematic representation of different IDR mutations and their biological impact in LLPS.

TDP-43 aggregates have been found in aprox. 97% of ALS patients.

TDP-43 contains 3 regions. NTD of TDP-43 promotes CTD interactions necesarry for LLPS
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Fig4. (a) TDP-43 structure. (b) TDP-43 LLPS formation.
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Fig5. Mechanism of pathogenicity of TDP-43 in ALS disease.

e LLPS is important for essential cellular processes to occur.
Mitoxantrone [MPTs |+ cTD mutations in TDP-43 can cause persistent LLPS or disrupt it. Both cases
Modulate the can result in protein aggregation.
behaviour of LLPS e Protein aggregation does not produce cell toxicity but reduces it.
e Personalised medicine is needed to establish patient-specific therapies.
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Future studies: Better disease models to study the relationship between TDP-43-mediated LLPS and ALS. It is also important to identify the mechanisms of
TDP-43 mislocalisation to better understand the disease and how mutations can produce protein aggregation.
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