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Neutral sphingomyelinase 2 regulates extracellular 
vesicle release

Modified from Catalano and O’Driscoll 
(2020) Journal of Extracellular vesicles

Modified from Trotta et al. (2018) Biochemical 
Pharmacology 

nSMase2 produces ceramide rich EVs EVs package cargo and transport them



AD pathological proteins propagate in the brain using EVs; 
plasma EVs can be used as a disease marker

Masters et al. (2015) Nat Rev Dis Primers

Pathological tau spreads from a 
centralized region out to the cortex

Content of neuronally-derived EVs in 
plasma can predict AD



Reducing EV release through nSMase2 inhibition is 
efficacious in multiple murine AD models

Asai et al. Nat Neurosci (2015)

Inhibiting nSMase2 reduced 
hippocampal tau staining

Inhibiting nSMase2 
reduced amyloid 
plaque numbers 

Inhibiting nSMase2 
improves fear 
conditioning memory

Dinkins et al. Neurobiol Aging
(2014)

Sala et al. J Med Chem
(2020)



HTS of >365,000 compounds and extensive SAR led to PDDC
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PDDC reduces in vitro EV release; 
Inactive analog had no effect
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PDDC reduces in vivo EV release; 
Inactive analog had no effect
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Plasma
63.07
5.694

Brain
33.61
2.793

Plasma (Chow)
250.1
19.89

Brain (Chow)
197.1
22.06

PDDC-containing chow leads to sustained brain levels, 
inhibits nSMase2 activity and blocks EV release

Sustained brain and plasma 
>IC50 value over 24h

Inhibits elevated brain 
nSMase 2 activity  

following IL-1β injection

Inhibits brain EV 
release following IL-1β

injection
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Chronic PDDC treatment inhibits brain nSMase2 without 
toxicity in PS19 AD mice

Body weight maintained 
with drug holiday initiation

PDDC inhibited brain 
nSMase 2 activity in 

PS19 mice

n=18-19
n=8-10

Clinical chem
parameters within normal 

range

n=5



Vehicle MS882
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PDDC treatment lowers hippocampal tau levels in PS19 mice

Total Tau pTau Thr181

n=10-11

pTau Thr217

pTau Ser202/Thr205

Total tau and pTau Thr181 significantly 
reduced

pTau Ser202/Th205 and Thr217 
showed reduction trends 



Rapid AAV-htau
propagation model

• AAV-hTau (P301L) 
injected into left 
CA3/DG region of 
hippocampus

•Propagation occurs to 
the polymorphic layer of 
contralateral DG /CA3 
region at 6 weeks 
following injection

Thr181 pTau Nuclei



PDDC reduces pTau Thr181 in rapid AAV tau 
propagation model

N=40-50 images between 4-6 mice
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Reduces pTau Thr181 in the polymorphic 
layer of the contralateral DG

Reduces pTau Thr181 
intensity



Conclusions

• PDDC provides sustained brain drug levels which inhibit nSMase2 
activity and EV release

• PDDC reduces total tau and Thr181 phosphorylated tau in PS19 AD 
model

• PDDC reduces contralateral Thr181 phosphorylated tau in a rapid 
AAV-tau propagation model
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