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SUMMARY

UCLA researchers in the Department of Neurology, and the Department of Chemistry & Biochemistry have developed small molecule inhibitors

of both the neutral sphingomyelinase 2 (nSMase2) and acetylcholinesterase (AChE) as novel therapeutics for neurodegenerative disorders

caused by protein aggregation.

BACKGROUND

Neurodegenerative diseases such as Alzheimer’s disease (AD), Parkinson’s disease (PD), Huntington’s disease (HD), and amyotrophic lateral

sclerosis (ALS) are increasingly being realized to share common molecular mechanisms for disease pathogenesis – protein aggregation and

inclusion body formation. These protein aggregates generally consist of misfolded proteins which act as a source for proteopathic seeds that

can be packaged in vesicles to accelerate the growth of the aggregates and propagate the neuronal spread of the misfolded proteins..

Deposition of disease-specific proteins in specific brain regions results in neuropathological lesions.

Misfolded protein aggregates are often found in extracellular vesicles (EVs) purified from blood and cerebrospinal fluid of patients with

neurodegenerative diseases. EVs, particularly small EVs such as exosomes, are speculated to be involved in the amyloid proteopathic seeding

process. Neutral sphingomyelinase 2 (nSMase2) is an enzyme involved in ceramide-mediated exosome production, and inhibition of nSMase2

has shown beneficial effects in animal models of primary tauopathy, AD, and Lewy body dementia.

INNOVATION

Researchers at UCLA have identified several small molecule inhibitors against both nSMase2 and acetylcholinesterase (AChE), which are

important drug targets for neurodegenerative diseases. Inhibition of nSMase2 activity represents a promising strategy to control exosome-

mediated proteopathic seed propagation, and inhibition of AChE helps to compensate for the loss of cholinergic neurons and slow down

cognitive deterioration.

APPLICATIONS

▶ Therapeutics for neurodegenerative diseases, Alzheimer’s disease, Parkinson’s disease, Huntington’s disease, and amyotrophic lateral

sclerosis

ADVANTAGES

▶ Inhibition of both nSMase2 and AChE 

▶ Great propensity to be brain permeable

STATE OF DEVELOPMENT

Completed in vitro cell-based nSMase2 and AChE dose response assays. Currently in the process of conducting secondary and tertiary

functional screens and in vivo testing in AD and PD models.
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