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The neutral sphingomyelinase 2 inhibitor PDDC
reduces tau burden in Alzheimer’s disease mice
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Neutral sphingomyelinase 2 regulates extracellular
vesicle release

nSMase2 produces ceramide rich EVs EVs package cargo and transport them
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AD pathological proteins propagate in the brain using EVs;
plasma EVs can be used as a disease marker

Pathological tau spreads from a Content of neuronally-derived EVs in
centralized region out to the cortex plasma can predict AD
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Reducing EV release through nSMaseZ2 inhibition is
efficacious in multiple murine AD models

Inhibiting nSMase2
reduced amyloid
plaque numbers
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Inhibiting nSMase2

improves fear

conditioning memory
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Inhibiting nSMase?2 reduced
hippocampal tau staining
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HTS of >365,000 compounds and extensive SAR led to PDDC
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Phenyl (R)-(1-(3-(3,4-
Dimethoxyphenyl)-2,6-
Dimethylimidazo[1,2-b]pyridazin-8-
yl)pyrrolidin-3-yl)Carbamate

nM POTENCY BRAIN PENETRABLE ORALLY BIOAVAILABLE IN MICE
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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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PDDC-containing chow leads to sustained brain levels,
Inhibits nSMase?2 activity and blocks EV release

Sustained brain and plasma
>|C50 value over 24h

-=- Brain (IP)
- Plasma (IP)

-+ Plasma (Chow)
20 -e- Brain (Chow)

Conc (nmol/mL or nmol/g)

Time (h)

Plasma | Brain | Plasma (Chow) | Brain (Chow)
Total Area| 63.07 33.61 | 250.1 197.1
Std. Error | 5.694 2.793 | 19.89 22.06

Inhibits elevated brain
nSMase 2 activity
following IL-1B injection
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Body Weight, % change

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

Body weight maintained PDDC inhibited brain Clinical chem

with drug holiday initiation nSMase 2 activity In parameters within normal
PS19 mice range

- WT' B 250000 - ALB 3.125| 2.975]253.0 0.854

-+ \ehicle | ALB/GLOB 1243| 135 0.892

ALP 101 | 1815 | 54-240 0.2071

= PDDC £ 200000+ ALT 55.5 52.25 | 18-82 0.9997

(o) AST 1778|137 54-298 0.957

g 150000+ BUN 24.25| 24.25[1836 0.9999

= BUN/CREAT |  79.17| 30.05 0.9294

= 100000+ A 1045] 9.725[95-112 0.6797

'&- CA (ALB) 108 1025 0.8013

50000_ CA (TP) 11.45 10.95 0.8293

CA/PHOS 1125] 1175 0.9919

| CK 309.5 76.75 | 63-445 *0.0113

0- CREAT 045 | 0.8333[02-09 0.234

GLOBULIN 2.575 2.225 0.4908

GLUC 1918 206367177 0.9722

LDH 404.3 260 | 259-873 0.7898

PHOS 94| 86[a9m 0.8957

TBILI 01| 04750109 0.2268
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PDDC treatment lowers hippocampal tau levels in PS19 mice

Total tau and pTau Thr181 significantly ~ PTau Ser202/Th205 and Thr217

reduced showed reduction trends
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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




PDDC reduces pTau Thr181 in rapid AAV tau
propagation model

Reduces pTau Thr181 in the polymorphic Reduces pTau Thr181
layer of the contralateral DG intensity

Vehicle N

Contralateral/lpsilateral

Vehicle PDDC

N=40-50 images between 4-6 mice



Conclusions

PDDC provides sustained brain drug levels which inhibit nSMase?2
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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