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Novel, Multiplexed, 384-Well Proliferation and Apoptosis Assay Performs 
Favorably As Compared to Original 96-Well Proliferation and Apoptosis Assays
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The Developmental Neurotoxicity In Vitro 
Battery (DNT-IVB) is a set of 17 assays that 
assess critical processes of nervous system 

development.
Currently, the DNT-IVB assesses proliferation 

and apoptosis in human neural progenitor 
(hNP1) cells using two separate 96-well format 

assays.
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To increase the efficiency of chemical testing, 
we have developed a multiplexed 384-well 
high content imaging assay that assesses 

proliferation and apoptosis simultaneously in 
hNP1 cells.

Chemical
Proliferation Apoptosis

384 Well 
AC50 (µM)

96 Well 
AC50 (µM)

384 Well 
AC50 (µM)

96 Well 
AC50 (µM)

Aphidicolin 3 10a, Ɨ -- --a, Ɨ

5-fluorouracil 3.7 4.62b 8.1 23.78b

Cytosine arabinoside 0.07 0.08b 0.66 0.21b

Staurosporine 0.03 No Data 0.17 0.1a, Ɨ

Hydroxyurea 96 --b -- No Data
Caffeine -- --b -- --c

Ketamine -- --b -- --c

Saccharin -- --c -- --c

Sorbitol -- --c -- --c
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• Incorporating this assay into the DNT-IVB.
• Optimizing and multiplexing 384-well assays for 

DNT-IVB neurite outgrowth and synaptogenesis 
assays previously developed by the US-EPA.

Table 1. Comparison of AC50s for 384-Well and Original 96-Well Assay Endpoints for Compounds Used to 
Optimize the 384-Well Assay. Two dashes (--) indicate inactivity. AC50s are the concentration at half maximal 
activity. a Culbreth et al, 2012 | b CompTox Chemicals Dashboard (v2.4.1; htpps://comptox.epa.gov/dashboard)   
c Harrill et al, 2018 | Ɨ ReNcell® CX cells, no data available in hNP1 cells.

Figure 1. Comparison of AC50s for 384-Well and Original 96-Well Assay Endpoints for a Set of 56 DNT-Relevant Chemicals. Each 
point represents the AC50 values for a given compound, with proliferation data colored in gold and apoptosis data colored in 
green. The solid line is the unity line and is surrounded by dashed lines representing a deviation of one order of magnitude. 
Grey boxes on the plot edges contain inactive compounds. Compounds inactive across all endpoints are excluded.
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Figure 2. Odds Ratio Analysis Evaluating Capability of the 384-Well Assay to Predict Hits in the 96-Well Assays. For the proliferation endpoint, the 384-well assay is roughly 31 times as likely to identify a chemical as active if it is active 
in the 96-well assay as opposed to inactive in the 96-well assay. It is approximately 15 times as likely and approximately 22 times as likely for the apoptosis endpoint and combined endpoints, respectively. The odds ratio analysis is 

visualized on the left for all three endpoints with log-scaled odds and 95% confidence interval values. The contingency tables utilized in the odds ratio analysis calculations (normal approximation) are represented on the right.
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Proliferation Apoptosis Combined

The 384-well assay is 
more sensitive for 
detecting chemicals 
that affect 
proliferation.

The 384-well assay is 
more sensitive for 
detecting chemicals 
that affect apoptosis.
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