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Dementia with Lewy bodies and related “synucleinopathies” (diseases characterized by a build-

up and abnormal accumulation of α-synuclein aggregates) such as Parkinson’s disease and 

multiple system atrophy (MSA) are neurodegenerative disorders involving motor and cognitive 

dysfunction. Motor symptoms and anxiety associated with these diseases are addressed by 

currently available medications, but no disease-modifying treatments exist to address the 

cognitive deficits.  

Synucleinopathies are characterized by an age-related build-up of α-synuclein oligomers and 

other stressors in the brain, which disrupt key cellular damage response processes, including 

autophagy, trafficking and lipid synthesis.2,3,6,11 The sigma-2 (σ-2) receptor components, PGRMC1 

and TMEM97, regulate these processes. Further, α-synuclein oligomers have been shown to bind 

directly to PGRMC11. Compounds that bind to the σ-2 receptors and block α-synuclein binding / 

internalization therefore are expected to be disease-modifying. 

 

Substantial cellular and clinical biomarker evidence demonstrate that Cognition’s σ-2 antagonists, including clinical drug candidate 

CT1812, have a beneficial impact on the pathways impaired in synucleinopathies:  

1) Cognition antagonists block the binding / internalization of α-synuclein 

oligomers at synapses. See Figure 1 (right).  

2) α-synuclein oligomers cause a reduction in membrane trafficking rate. This 

activity is normalized by Cognition’s antagonists.9 See Figure 2 A (below). 

3) α-synuclein oligomers cause upregulation of autophagy receptor, 

LAMP2a5. This upregulation is blocked by Cognition’s antagonists.9 See 

Figure 2 B (below). 

4) In a Phase 2 study of a σ-2 candidate in Alzheimer’s disease patients, 

several biomarkers that are implicated in α-synuclein pathology in 

Parkinson’s and related diseases moved in a therapeutic direction. 
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Cognition plans to initiate a Phase 2 clinical trial evaluating the use of CT1812, the 

company’s selective σ-2 modulator, to treat patients diagnosed with DLB. Subject 

to discussion with the FDA, this study is expected to commence in 2H 2021.  

The design of this study is anticipated to be a double-blind, randomized trial 

involving three dose groups, two active treatment cohorts and a placebo group. 

We expect to enroll 120 patients in a six-month study, with equal participant 

numbers in each of the three dose groups, with daily (QD) dosing.  

Eligibility requirements will include individuals between 50 and 80 years of age 

that have received a diagnosis of DLB and have a mini-mental state exam, or 

MMSE, score of between 18 and 27. Proposed clinical endpoints of the trial 

include safety and physical activity measurements, cognitive assessments, and 

PK and pharmacodynamic biomarker analyses compared to baseline measurements recorded at the beginning of the trial. In addition, 

CSF will be collected and analyzed for α-synuclein content and established patterns of differential protein expression. 

Bibliography 

1 Betzer C, et al. (2015). Identification of Synaptosomal Proteins Binding to Monomeric and Oligomeric α-Synuclein. PLoS ONE 10(2): e011647 

2 
Burré J, Sharma M, Südhof TC, (2014). α-Synuclein assembles into higher-order multimers upon membrane binding to promote SNARE 
complex formation. Proc. Natl. Acad. Sci. U. S. A. 111, E4274–E4283 

3 Chai Y-J, et al (2013). The secreted oligomeric form of α-synuclein affects multiple steps of membrane trafficking. FEBS Lett. 587, 452–9 

4 Choi B, et al (2015). β-Amyloid and α-Synuclein Cooperate to Block SNARE-Dependent Vesicle Fusion. Biochemistry 54, 1831–1840 

5 Cuervo AM, et al (2004). Impaired degradation of mutant alpha-synuclein by chaperone-mediated autophagy. Science 305(5688):1292-5 

6 
Diao J, et al (2013). Native α-synuclein induces clustering of synaptic-vesicle mimics via binding to phospholipids and synaptobrevin-
2/VAMP2. Elife 2013, 1–17. 

7 
Diógenes MJ, et al (2012). Extracellular alpha-synuclein oligomers modulate synaptic transmission and impair LTP via NMDA-receptor 
activation. J. Neurosci. 32, 11750–62 

8 Hansen C, Li J-Y (2012). Beyond α-synuclein transfer: pathology propagation in Parkinson’s disease. Trends Mol. Med. 18, 248–55 

9 
Limegrover CS, et al (2020). Sigma-2 Receptor Drug Candidates Rescue Neuronal Dysfunction Induced by Parkinson’s Patient-Derived α-
Synuclein Oligomers. Submitted – Publication Pending 

10 
Scott DA, et al (2010). A Pathologic Cascade Leading to Synaptic Dysfunction in α-Synuclein-Induced Neurodegeneration. Journal of 
Neuroscience, 30 (24) 8083-8095 

11 Wang B, et al. (2016) Dysregulation of autophagy and mitochondrial function in Parkinson’s disease. Transl Neurodegener 5, 19  

 

Next Steps 


