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Abstract

Parkinson’s disease (PD) is the second most common neurodegenerative disease
Hallmark symptoms including muscle rigidity, resting tremors, and posture
instability. While monogenic causes explain about 20% of PD, most cases likely arise
from gene-environment interactions. The gut microbiome 1s a major environmental
contributor to human health, influencing functions of the immune, metabolic, and
nervous systems. Indeed, numerous studies report dramatic differences in microbiome
profiles between individuals with PD and controls. Many PD patients have serious
gastrointestinal (GI) issues such as constipation that often precede motor symptoms
by many years and seriously impact quality of life. Accordingly, it is proposed that
PD can originate in the gut, with pathology subsequently spreading to the brain,
leading to neurodegeneration. Our laboratory was the first to discover that the
gut microbiome modulates disease outcomes in PD mouse models, and that specific
bacterial taxa impact aSyn pathology, motor symptoms and constipation.

Aggregates of the neuronal protein a-synuclein (aSyn), a hallmark of PD, is
prevalent in the intestines and brains of postmortem PD samples, and experimental
evidence shows spread of aSyn aggregates from the gut to the brain via the vagus
nerve in rodent models. We revealed that a gut bacterial amyloid named curli (encoded
by the csgA gene) promotes aSyn aggregation in the colons and brains of mice,
leading to motor symptoms. Since our discovery, clinical research has uncovered that
the csgA gene is elevated in the microbiomes of PD patients in numerous cohorts.



Based on this work, we propose that the CsgA protein may represent a target for
novel PD treatment.

In collaboration with Axial Therapeutics, we have developed a novel small
molecule compound, named AX-5006, that inhibits CsgA aggregation. Remarkably,
oral administration of AX-5006 potently reverses existing motor symptoms in
multiple behavioral tests in a PD mouse model and also clears aSyn aggregates
from the brains of mice. AX-5006 will enter clinical trials in late 2025. Built on
innovative concept and basic research studies, our long-term goal is to unravel the
pathophysiology of PD and develop breakthrough interventions that target the gut,
rather than the more challenging prospect of delivering therapeutics to the brain.
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