Increasing the Throughput of a High Content Imaging-Based
Developmental Neurotoxicity Proliferation Assay
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g The majority of chemicals in our environment have yet to be assessed
for developmental neurotoxicity (DNT) hazard.

g To close this gap, a number of assays covering a variety of key
neurodevelopmental processes have been developed to form the DNT
In Vitro Battery (DNT-1VB).

g One such DNT-IVB assay is a fluorescence microscopy-based 5-
bromo-2’-deoxyuridine (BrdU) proliferation assay performed in human
neural progenitor (hNP1) cells in 96-well format.

g In keeping with the goals underlying the DNT-IVB, the aim of this study
is to increase the throughput of the existing BrdU proliferation assay by
optimizing it to 384-well format.

The DNT-IVB BrdU proliferation assay is optimized to 384-well
format using enhanced laboratory automation and high-content
imaging capabilities.

This optimization represents a first step towards increasing the
overall throughput of the EPA DNT New Approach Methodologies

battery.
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Successful Scaling of BrdU Proliferation Assay to
384-well Format in Human Neural Progenitor Cells
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The results above are fcplfit2 curve fitting of percent control (purple) and relative cell count (black) data. Curves were fit if the median response exceeded either 3
(percent control) or 2 times (relative cell count) the normalized median absolute deviation of vehicle control data. The benchmark dose was identified where a 50%
deviation from vehicle control occurred, providing an EC50 value. Large square symbols with vertical dotted lines trailing down towards the x-axis represent the
determined EC50 values where applicable. Well-level cell count was normalized to vehicle control to determine relative cell count. Subtracting 100 from well-level
percent BrdU response values normalized to vehicle control provided percent control values.

lnnovaiive Researeh for o Susiainaole Euiye

Gabrielle Byrd' 4, Theresa Freudenrich?, Seline Choo'?, Megan Culbreth’, Timothy Shafer!, Joshua Harrill’

ICenter for Computational Toxicology and Exposure, Office of Research and Development, U.S. Environmental Protection Agency, Research Triangle Park, North Carolina, USA

Concordance

Previous Data

Chemical 384-Well EC50 | 384-Well AC50 | 96-Well AC50
(M) (M) (LM)
Aphidicolin 3.24 2.91 102t
5-fluorouracil 14.47 4.65 4.62°
_oyiosine 0.14 0.11 0.08°
Staurosporine 0.46 0.15 No Data
Hydroxyurea - 26.22 --b
Caffeine - - --b
Ketamine - -- --b
Saccharin -- -- --C
Sorbitol -- -- --C
sulfoide - - No Data

aCulbreth et al, 2012
bCompTox Chemicals Dashboard (htpps://comptox.epa.gov/dashboard/)

¢Harrill et al, 2018
'ReNcell® CX cells, no data available in hNP1 cells

ure Directions
g The EC50 and AC50 values derived for 5-fluorouracil and cytosine

Conclusions a
arabinoside were consistent with previous observations.

g The EC50 and AC50 values derived for aphidicolin were relatively
consistent with previous observations in ReNCell CX® cells.

g All except one negative chemical had no measurable effect on
proliferation, including DMSO.

g Hydroxyurea resulted in an AC50 for increased BrdU incorporation.

With the DNT-IVB BrdU proliferation assay successfully
optimized to 384-well format, we will pursue
multiplexing this approach with caspase activation to

simultaneously measure proliferation and apoptosis.
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