Hypothalamic histaminergic modulation
of brain regions involved in fear memory
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Specific questions:
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1.What are the spatio-temporal frames allowing hypothalamic HA neurons to
organize behavioural responses associated with adverse events?

Inhibitory avoidance test + functional anatomical maps, + electrophysiological
characterisation

UNIFI LENS

2. Are selective HA pathways recruited at different time points during the
various steps of emotional memory formation?
Chemogenetic approach - Inhibitory avoidance test + DREADD

NutriNeuro

3. What is the temporal precision of HA neurotransmission in the control
of the behavioural responses under study?
Photo-pharmacology with selective ligands for HA receptors + Inhibitory

Avoidance
VUA
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RESULTS 2021

Development of a pipeline able to represent and analyze different neuronal
patterns involved in aversive memory
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STEP-THROUGH PASSIVE AVOIDANCE

It is used to assess aversive memory on small laboratory animals, where they learn to

associate a particular context with an aversive event (mild foot-shock)
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Activation of neurons during aversive memory formation: OPPOSITE TREND BETWEEN GENDERS
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Brain connectivity during aversive memory formation: OPPOSITE TREND BETWEEN THE GENDERS
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Brain connectivity during aversive memory formation: OPPOSITE TREND BETWEEN THE GENDERS

CONNECTIVITY during Retrieval
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Unravelling the role of histamine
neurons in memory processes through
chemogenetics
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Viral Injections in the TMN of HDC-Cre mice .
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Chemogenetic inhibition of HA neurons impairs memory formation
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Chemogenetic inhibition of HA neurons impairs memory consolidation
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Chemogenetic modification of HA neurons affect aversive memory formation

AAV8-hSyn-DIO-mCherry or

or

AAV8-hSyn-DIO-hM3D(Gqg)-mCherry
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Electrophysiological Recording of HA Neurons during memory formation

Patch clamp recordings from
HDC-Cre/TdTomato neurons

-62 mV
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Concept

e Photoswitchpharmacology = modulation of
— Dynamic, reversible manner Antagonist _ Non-binding

photoisomer ‘a photoisomerYO
> ‘e

— Spatially restricted, complementary to optogenetics

Agonist affinity switch

Agonist Non-binding
photoisomer photoisomer @
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Agonist efficacy switch

Y

Hauwert et al., J. Am. Chem. Soc. 2018, 140, 4232
Hauwert et al., Angew. Chem. Intl, Ed. 2019, 58, 4531
m Gomez-Santacana et al., Angew. Chem. Intl, Ed. 2018, 57, 11608
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photoisomer a photoisomer

VU University Medicinal Chemistry
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PhotOSW|tch prOJects
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Photocage
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BODIPY caged Desloratadine

Photo characterization
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Achievements
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* Whole map connectivity of brain nuclei during aversive memory

formation. Gender differences
* In progress: role of the histaminergic system

* Chemogenetic modulation of HA neurotransmission during memory

formation
* In progress: activation/inhibition of selected histaminergic pathways

during memory formation

* Analysis of electrophysiological signature of HA neurons during

memory formation
* Work in progress

* Synthesis of new photoswitchable and photocaged HA ligands

* In progress: in vitro test of compounds



