
Protein Phosphatase 2A (PP2A)
Deficient or defective PP2A signaling associated with:
1. Cancer initiation, progression and metastasis (PP2A is a well established tumor suppressor)
2. Inflammatory and auto-immune disease

3. Neurodegenerative disease
§Serine/Threonine Phosphatase

•Ubiquitous and obligate activity
§Heterotrimeric Complex (multiple holoenzymes) 

•Scaffolding (A)
•Regulatory (B)
•Catalytic (C)

•Several endogenous (cellular) inhibitors
•CIP2A
•SET(I2PP2A)
•ANP32A (I1PP2A)
•PME1

PP2A Holoenzyme and activator binding site

Direct Activation of Protein Phosphatase 2A (PP2A)
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• Small molecule PP2A activators bind at interface of the A and C 
subunits close to C-terminus of catalytic subunit.

• Specificity is still controlled by B-subunit. 
• Compounds elicit a robust PP2A activating effect across a 

number of CNS cell types including microglia and neuronal cells.
• Prototype compounds are orally bioavailable and cross the 

blood-brain barrier.  They are active in models of glioblastoma
Merisaari et al, Brain Communications, 2020



PP2A as Alzheimer’s Disease (AD) target 
PP2A is a major phosphatase in the CNS and its activity is suppressed in AD: 
• PP2A activity is reduced in post-mortem AD brain tissue
• Expression of endogeneous PP2A inhibitors are upregulated in AD brain notably

• SET (I2PP2A) –
• ANP32A (I1PP2A) –
• CIP2A –

• Expression of APOE4, the major and best characterized genetic risk factor for AD, 
suppresses transcriptional expression of PP2A. 

• PP2A is the main tau phosphatase and PP2A activation reverses pathological tau 
hyperphosphorylation.

• PP2A also opposes amyloidogenic APP processing by reversing APP Thr-668  
phosphorylation.

Deficit in PP2A activity underlies key pathological features of AD and PP2A activation is a 
therapeutic mechanism in AD

In animal models of AD several types of small molecule activate PP2A, and ameliorates AD 
pathology including tau phosphorylation and behavioral deficits. This provides some evidence 
that small molecule PP2A activation is a viable therapeutic approach.
• Existing compounds have unwanted additional pharmacology or are not viable drug 

substances (or both), and all act indirectly. 



Test direct activators in animal model of AD-related 
pathology: Rat hyperhomocysteinemia (Hhcy)
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Hyperhomocysteinemia rat model: administration
of Hcy elevates SAH which potently inhibits LCTM1.
This suppresses PP2A methylation and activation
leading to development of AD-like pathology including
tau-hyperphosphorylation, upregulation of
neuroinflammatory markers and cognitive deficits.
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• Elevated homocysteine (Hcy) levels in humans is an independent risk factor for AD and vascular 
dementia.

• Exogenously added Hcy suppresses methylation of C-terminus of PP2A and reduces loading of B-
subunits. Results in interlinked AD-related pathologies: 
q Tau hyperphosphorylation
q Increased APP-Thr668 phosphorylation
q Decreased neuronal spine density
q Memory and cognitive deficits

• DBK-1160 used as test compound. Administered twice daily by oral gavage.



DBK-1160 in rat Hhcy model, see Wei et al, Neurotherapeutics, 2020 

1. DBK-1160 rescues memory deficits
induced by Hcy in battery of behavioral
tests

q Open field test
q Morris water maze
q Fear memory test 

2. DBK-1160 reduces tau-phosphorylation in vivo in Hhcy rat model 

Tau phosphorylation levels 
and total tau (Tau-5) in rat 
hippocampus from Hhcy
model.  Quantitation
of western blot normalized
to GAPDH  

3. DBK-1160 increases PP2A C-subunit methylation and activity 4. DBK-1160 rescues dendritic spine loss



Effects on synaptic plasticity: DBK1154 protects against Ab
and tau-induced LTP impairments
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Hippocampal slices treated with Ab (left panel), tau (right panel), and DBK1154 exhibit significantly higher LTP 
than slices treated with Ab or tau alone (p<0.05 2-way ANOVA, N=6-12 slices)
• Changes in synaptic activity play a central role in memory formation and storage, and impairments in synaptic 

plasticity are thought to contribute the cognitive decline that characterize AD.
• Treatment with the prototype PP2A activator, DBK-1154, prevented both tau and Ab-induced LTP impairments 

in these preparations (Nicholls et al, unpublished results). These results suggest that direct PP2A activators 
may ameliorate AD-related cognitive delcline, at least in part, by preventing impairments in synaptic plasticity. 

Conclusion: Direct activators of PP2A suppress tau-phosphorylation, suppress Ab secretion via reduction of
amloidogenic APP processing.  This translates in cellular, ex vivo and in vivo models to rescue of synaptic function, 
reduction of dendritic spine loss and amelioration of cognitive and memory deficits in an animal models of AD-like 
pathology.
• No mechanism related (i.e. PP2A activation) toxic effects in pilot (non-GLP) toxicology with prototypes
• Novel, proprietary, medicinally tractable, lead and back-up compound series

q Objective is to develop first in class PP2A activators to halt or slow AD progression.



Contact
Michael Ohlmeyer, Founder and VP of Chemistry,
Atux Iskay Group, LLC
michael.ohlmeyer@gmail.com, (609) 275 3781

Immediate objective is to raise seed capital to identify development candidate and back-up 
in compound series proprietary to Atux Iskay.  License IP to dedicated neuroscience
company formed to focus on Alzheimer’s, Parkinson’s Disease and other neurodegenerative
conditions.  
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