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Identifying markers
to define circuits

DPPX
G-protein gamma 7
Cortistatin
Hypocretins/orexins
KCNN4
Neuropeptide S

GPR139

Neuronal circuitry of
sleep/wake regulation

Implementing
methods for circuit
interrogation

Viral-mediated tracing

Chemogenetics
Photopharmacology

Calcium imaging
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Hcrt neuronal activity

* Hcrt ac

> Adamantidis et al., Nature 2007







Hcrt neurons integrate information to regulate transitions

* Perceptron model
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Functional interrogation of Hcrt targets
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Carter et al., 2012
Carter etal., 2010
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Hcrts: Ultimate translational neuropeptides

rexin receptor antagonism for treatment

of insomnia

A randomized clinical trial of suvorexant

Suvorexant Clinical
Trials

Herring et al., Neurology

Crystal structure of Hc
receptors

(Li et al., Nature)
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Hcrts: Ultimate translational neuropeptides

Mechanism of action of TAK-925
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Nonpeptide orexin type-2 receptor agonist ameliorates
narcolepsy-cataplexy symptoms in mouse models
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What is the cause of sleep instability during aging?

Hypothesis: Arousal circuits are dysfunctional
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+ Vehicle

+ Flupirtine

KCNQ openers: A new pharmacological target for sleep fragmentation
Aged
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Sleep intervention strategies

Transcranial direct Transcranial magnetic
Pharmacology . . . : Focused ultrasound
current stimulation stimulation
Affected region 2 o S < K RQKT‘E\\
26N E VRS NS AN
5 N
Benzodiazepines
Z-drugs
Ramelteon
Suvorexant

Retigabine



Focused ultrasound

How doesﬂit work?

Knock down
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Sleep intervention strategies
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Focused ultrasound

Cell-type specific responses In hippocampus
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Sleep intervention strategies
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® Characterization of
Hypocretins/orexins as a Rosetta
Stone that allows us to decipher the
circuitry regulating sleep states

® Mechanism of sleep fragmentation
during aging and neurodegeneration

® New translational tools for non-
iInvasive neuromodulation of sleep/wake
circuits
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