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Research Themes | Protein aggregation—when proteins stick together in abnormal
and questions ways—is a major cause of many neurodegenerative diseases. In

Amyotrophic Lateral Sclerosis (ALS), a disease that affects motor
neurons, mutations in certain proteins lead to the formation of
harmful aggregates inside the cell’s cytoplasm. These aggregates
often form within structures called stress granules (SGs), which
normally help cells cope with proteotoxic stress by temporarily
pausing protein production. Under healthy conditions, SGs dissolve
once the stress is removed, allowing normal protein synthesis to
resume.

In ALS, however, the abnormal aggregates fail to clear and instead
persist in the cytoplasm. Their continued presence disrupts protein
synthesis and contributes to the death of motor neurons. Finding
ways to remove these aggregates is therefore a key focus of current
research and may open new therapeutic opportunities for ALS, a
disease that currently has no cure and typically leads to death within
2-5 years after diagnosis.

Cells naturally use post-translational modifications—especially tagging
proteins with ubiquitin and ubiquitin-like molecules (Ubls) such as
SUMO and NEDD8—to clear misfolded proteins and prevent harmful
aggregation. This project builds on recent discoveries from the host
laboratory and aims to understand how ubiquitin and Ubls help
eliminate the abnormal aggregates found in ALS.

The student will investigate how abnormal aggregates contribute to
ALS-related symptoms—such as impaired movement—and whether
promoting aggregate clearance can improve these disease

phenotypes.
Methods and The student involved in this project will work at the intersection of
experimental biochemistry, molecular biology, advanced microscopy, live-cell
approaches imaging, and quantitative proteomics using human cell lines, mouse-

derived neurons, and fibroblasts from ALS patients. These in vitro
studies will be combined with genetic experiments in C. elegans, a
widely used model organism for ALS.
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