Selective TRPC3 inhibitors for Epilepsy and Seizures

Problem: Epilepsy is one of the most prevalent neurological disorders, affecting more than 1% of the
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population worldwide. Despite advances in seizure management over the past few decades, there are still 30- ! |
40% of epilepsy patients who do not adequately respond to current anti-seizure drugs (ASDs). In addition, PLC-y1 i
over 80% of epilepsy patients experience adverse effects to existing ASDs, in half of whom the quality of life is l
substantially impaired. None of the existing FDA-approved drugs has been shown to prevent the development PIP2
of epilepsy in people at high risks or modify seizure progression in those diagnosed with epilepsy. ool
Solution: Transient receptor potential canonical 3 (TRPC3) is abundantly expressed in neocortex and DAG 1P3 8
hippocampus, where it colocalizes with brain-derived neurotrophic factor (BDNF) and its tropomyosin-related v t,%
kinase receptor B (TrkB), regulating BDNF/TrkB-mediated dendritic remodeling in pyramidal neurons. TRPC3 JW.65 & §
BDNF/TrkB signaling activity contributes to spontaneous recurrent seizures (SRSs) after status epilepticus Pyr3 —|l|— Analogs
(SE), indicating a significant role of TRPC3 in epileptic seizures. Researchers at the University of Tennessee Ca?* entry
Health Science Center have designed a novel, highly selective TRPC3 inhibitor that (1) directly binds to |

TRPC3; (2) has significantly improved metabolic stability and safety profiles; (3) has good brain penetration
and retention; and (4) shows considerable efficacy in vivo in a mouse model of epilepsy.

Benefits:

* Novel compounds
that are highly
selective for TRPC3.

» Good blood-brain
barrier penetration

¢ JW-65 shows on-
target direct
interactions with
TRPC3.

>

Behavioral seizure score

« Efficacy in a clinically
relevant epilepsy
mouse model
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Behavioral Measure of Seizure Reduction
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TRPC3 inhibition reduces vulnerability of mice to pilocarpine-induced
seizures. (A) Mice were treated by pilocarpine (220 mg/kg, i.p.) for
seizure induction, and behavioral seizures were scored every 5 min based
a modified Racine scale. After stage-2 behavioral seizures were
established (~15-20 min after pilocarpine injection), mice were treated
by either vehicle or compound JW-65 (100 mg/kg, i.p.). JW-65 reduced
the scores of pilocarpine-induced seizures (P < 0.001, two-way ANOVA
with post-hoc Bonferroni’s multiple comparisons test). (B) Maximal
seizure scores in mice after pilocarpine injection (P < 0.0001, t-test)

Neuronal Excitability

Electrical Measure of Seizure Reduction
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JW-65 lowered the number of EEG spikes compared
to vehicle (10% DMSO, 40% PEG 400, 10% Tween 80,
40% saline) (**P < 0.01; ***P < 0.001, two-way
ANOVA).

For further information contact:
James Parrett, JD, PharmD

UTRF Technology Manager
901.448.1146 | jparrett@uthsc.edu | utrf.tennessee.edu
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The University of Tennessee Research Foundation (UTRF) is a non-profit corporation that is responsible for commercializing University of Tennessee technologies and for supporting University
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research. At UTRF, we seek parties that are interested in learning more about our technologies and commercialization opportunities, and we welcome any inquiries you may have.
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