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• Schizophrenia is associated with striatal hyperdopaminergia 

and dysregulated glutamatergic function. First-generation 

antipsychotics (e.g., haloperidol) primarily act through D2 

receptor antagonism, while second-generation agents (e.g., 

clozapine) also target 5-HT2A receptors. Recently, TAAR1 

agonists have emerged as a promising new treatment 

approach.

• Existing preclinical assays for antipsychotics that rely solely 

on traditional behavioral readouts are largely unable to 

differentiate between distinct mechanisms and have a poor 

track record of predicting clinical performance. 

• Simultaneous neural and behavioral recordings with 

miniscopes reveal detailed relationships between neural 

function and behavioral symptoms, enabling precise 

differentiation of mechanisms and the development of 

predictive preclinical assays.
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Neurobehavioral profiling of antipsychotics
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The effect of PCP on locomotion and neural activity Experimental design

Sample 
Size Drug 1 Drug 2 Drug 3 Psycho-

stimulant

Drd1-Cre: 
N=11 

A2a-Cre: 
N=10 

Saline+tween
80 (ip)

Saline+tartaric 
acid (ip)

Saline+tartaric
acid (ip)

PCP 
(3 mg/kg, 

sc)

RO-017 
(0.1 mg/kg, ip)

Haloperidol
(0.1 mg/kg, ip)

Clozapine
(1 mg/kg, ip)

RO-017 
(0.3 mg/kg, ip)

Haloperidol
(0.3 mg/kg, ip)

Clozapine
(3 mg/kg, ip)

Compounds and Dosages
Behavior tracking

Neurobehavioral profiling distinguishes antipsychotic mechanisms 

SUMMARY

• PCP resulted in hyperlocomotion and disrupted striatal D1- and D2-MSNs by 

reducing neural activity and increasing network coactivity.

• While all compounds similarly rescued PCP-induced hyperlocomotion, the 

neurobehavioral profile of each compound was found to be unique, with the TAAR1 

agonist exhibiting a profile distinct from both typical and atypical antipsychotics.
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Standard behavior-based assay

Inscopix circuit-based neurobehavioral assay
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Single cell modulation
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Locomotion  trajectory

Cell coactivity (Jaccard index):

J = |T1 ∩ T2| / |T1 ∪ T2|
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Miniscope calcium imaging

Traditional behavioral assays are 

unable to distinguish antipsychotic 

mechanisms, while miniscope-based 

profiling provides multi-dimensional 

information that can resolve the 

differences in drug mechanisms, 

having the potential to be more 

predictive of clinical performance.
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