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Background
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* Image-based phenotypic profiling is a chemical screening method that RNA + ER

measures a large variety of morphological features of individual cells in
in vitro cultures.

Published results could be reproduced; distinct profiles were observed.

PODs varied
a) less than 2 orders of magnitude across different cell lines
b) less than 1 order of magnitude from 6 — 48 h of exposure

In vitro-to-in vivo extrapolation (IVIVE) demonstrated that in vitro PODs were as
protective or more protective that in vivo toxicity data for 2/3 of the chemicals
tested.

Miniaturize an existing assay (Bray et al. 2016) and evaluate performance by

replicating published results.

* Successfully used for functional genomic studies and in the

pharmaceutical industry for compound efficacy and toxicity screening. Investigate how in vitro point-of-departures (POD) change

a) across biological space (i.e. cell types)
b) with exposure time

Screen a set of environmental chemicals and compare the obtained in vitro PODs
to in vivo toxicity data.

Results I: Assay setup

An existing assay (Bray et al. 2016) was miniaturized and adapted to a microfluidics-based laboratory workflow. To evaluate assay
performance, 14 reference chemicals were tested in the same cell line (U20S cells) at the same exposure time (48 h), aiming to

* No requirement for a priori knowledge of molecular targets.

= May be used as an efficient and cost-effective method for evaluating
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the bioactivity of environmental chemicals. De inte ‘ \o

= May be used to determine effect thresholds (i.e. in vitro point-of- 1300 features

departure, POD) for comparison to toxicity values from animal studies
(i.e. in vivo POD)

Results lll: Screening

A set of 160 known bioactive chemicals was screened in U20S cells following 24 h of exposure. The obtained in vitro PODs were
transformed to administered equivalent doses (AEDs, mg/kg bw/day) using the httk R-package to compare to traditional in vivo
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=> PODs vary less than 1 order of magnitude within 6 — 48 h of exposure
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