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Motivation

Traditional behavioral assays of “antidepressant efficacy” 

are poorly predictive of clinical performance

Traditional behavioral assays cannot differentiate effect based on mechanism or dose
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Goals:

• Establish a “high” throughput assay profiling the impact of antidepressants on ACC pyramidal neuron activity

• Develop robust metrics for quantifying and comparing drug effects

• Develop an unsupervised modeling approach to sensitively compare Mechanism Of Action (MoA) and dose

Inscopix Integrated Neural Activity and Behavioral Assay

Experimental and computational workflow: 
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Compounds profiled: 

Ketamine rapidly and dose-dependently 

suppresses ACC pyramidal neuron activity

Ketamine inhibits the majority 

of PFC pyramidal neurons
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o Neurobehavioral fingerprint comparisons are more sensitive than traditional behavioral assays in distinguishing MoA and 

dose between different compounds.

o We have used these metrics as features for an unsupervised modeling approach with Principal Component Analysis. The 

PCA plot reveals distinct clustering patterns. 

o The drugs form distinct clusters within the PCA space, with doses of the same drug, such as ketamine, showing a coherent 

trajectory, indicating a dose-dependent relationship in neural metric alteration. 

o Conversely, Rapastinel's lack of separation from the vehicle control suggests negligible impact on the neural metrics, 

corroborating clinical trial findings.
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Mouse: C57

Brain Region: PFC

Virus: AAV1.CaMK2-GCaMP6f
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