
 

 

Antipsychotic-like effects of TAAR1 agonists and D2
receptor blockers are mediated through distinct
modulation of striatal neuronal dynamics
by Shan Huang et al.
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  Hello {{lead.First Name:default=researcher}},

Today, I am happy to share with you another article in our Fluorescence Microscopy

Journal Club series featuring miniscope microscopy.

In their recent article in Molecular Psychiatry, Huang et al. use Bruker's nVista

miniscope to examine how trace amine-associated receptor 1 (TAAR1) agonists and

traditional antipsychotics differentially modulate striatal neuron dynamics underlying

their antipsychotic-like effects. Building on evidence that TAAR1 agonists reduce

presynaptic dopamine release in hyperdopaminergic states, the authors ask whether

these drugs also act on postsynaptic striatal output neurons, a question largely

unaddressed until now.

To the author’s knowledge, this is the first study to characterize the effects of

phencyclidine (PCP)-induced psychosis-like states on D1- and D2‑receptor expressing

medium spiny neuron (MSN) dynamics using single‑cell resolution calcium imaging in

freely behaving mice. The study tracked these populations alongside locomotor

behavior across both normal and PCP‑induced conditions.

The authors demonstrate that PCP administration decreases MSN spike rates while

paradoxically increasing proximal co-activity across both D1- and D2-MSNs,

suggesting a shift toward more synchronized but less flexible neural ensembles. Both

TAAR1 agonists tested, ulotaront and RO5166017, partially reversed these

PCP‑induced changes, increasing spike rates and normalizing co‑activity specifically

during movement, with closely overlapping effects between the two compounds. In

contrast, the D2‑targeting antipsychotics haloperidol and clozapine reduced

PCP‑induced hyperlocomotion just as effectively, yet produced distinct,

cell‑type‑specific neural signatures that lacked the pronounced dependence on

behavioral and psychosis‑like state seen with the TAAR1 agonists.
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Finally, by applying principal component analysis and hierarchical clustering across the

full set of neurobehavioral measures, the study shows that ulotaront and RO5166017

cluster together and separately from haloperidol and clozapine, despite all four

compounds producing similar reductions in locomotor activity. This dissociation

between comparable behavioral outcomes and distinct underlying circuit effects

highlights how miniscope real-time calcium imaging can reveal mechanistic

differences between drug classes that behavior alone cannot capture, positioning

striatal dynamics as a valuable readout for differentiating novel, non‑D2 antipsychotic

candidates. The majority of the analytics used in this paper, including data

preprocessing and the downstream neurobehavioral metrics, are implemented on the

Inscopix Data Exploration, Analysis, and Sharing (IDEAS) platform (free trial

accessible here).

I hope you found this article interesting. If you have any questions about this article or

our products, please contact your Bruker fluorescence microscopy team.

   

Jonathan Zapata, Ph.D.

Translational Science Lead

Bruker Fluorescence Microscopy

[email protected]  

  Bruker Technology Featured in this Article  

   

IDEAS Platform

Overcomes the challenges of massive file organization

and transfer with processing and analysis workflows.

Learn More  |  Free Trial

 

   

nVista System

Scalable miniscope solution that lets researchers

visualize neuronal activity with cellular resolution during

free behavior.

Learn More

 

  Engage with the Fluorescence Microscopy Community  

    Fluorescence Microscopy Journal Club Archive

Browse the complete archive of articles and write-ups

featured in our FM Journal Club series.

Browse Archive
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Contact Our Experts

Get in touch with a Bruker fluorescence microscopy

expert to discuss your specific research challenges.
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Now Available at The Bruker Store

Miniscope and Multiphoton
Microscope Accessories

Bruker offers a comprehensive portfolio of

consumables to support your 1P and 2P research,

including Gradient Refractive Index (GRIN) lenses and

workflow-enhancing kits.
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