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Translation of promising preclinical candidate compounds into clinical trials) against different models of colorectal disease. The models range live/dead assays (either label-free or with the standard Hoechst / Calcein We show not only how phenotypic analyses can reveal insights into

drugs is still too often failing, highlighting the persistent need for from simple 2D cultures of a standard human colorectal carcinoma cell AM / Ethidium Homodimer-1 combination of fluorescent dyes), allowing mechanisms of drug action depending on the model used, but also how

effective and relevant disease models used in drug discovery, especially line (HCT116 cells) to 3D cultures of spheroids generated from the same phenotypic image-based analyses in a toxicity screen context. similar and reproducible the results can be between models. However,

for solid tumors. The latest advances in cell-based assay technologies cell line on agarose layers and up to colorectal cancer spheroids and For each model, the obtained images are properly analyzed, segmented more subtle differences in effects and efficacy of the tested drugs can

for drug discovery include 3D cultures of patient-derived stem cell- patient-derived gastrointestinal organoids using an automated culture and quantified, and hundreds of features are extracted from each of be detected only with the state-of-the-art organoid culture derived from

based organoids which are now becoming more standardizable and via stem-cell aggregation in hydrogel-based microcavity arrays (*). them. Standard dimensionality reduction algorithms and multivariate patients, in line with the genetic mutation status of specific oncogenes,

Abstract

automatable for routine use at industrial scale. The readouts of screening with the different models are all making use projections are used to integrate the results into simple linear making this scalable and automatable organoid-culture technology

Here we report the direct comparison of screening results of the same of high-throughput image-based Iabel-free digital holographic classifications of efficiencies of the screened compounds and compared unavoidable in the future of drug discovery through high-content

set of carefully selected compounds (either FDA-approved or in clinical microscopy or automated fluorescence microscopy and consist of between the different models, as well as confronted to the literature. screening of tissue-level function.
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« A set of 80 drugs (FDA-approved or in clinical trials) has been selected based on
updated clinical data on colorectal cancer treatment. The set is subdivided according to
the known target or mechanism of action (MOA) of the molecules into 5 main categories
(antimetabolites, toxins / apoptosis inducers, kinase inhibitors, cytokines or immune
cells targeting, and Tyrosine Kinase Receptor inhibitors (EFGR, FGF, VEGFR...)

 The screen was performed on each model at 1 uM and 10 uM final concentration after 2
or 3 days of incubation with the drugs, followed by automated QPI and HCS reading

CalceinAM Ethidium homodimer-1

t-SNE of all screened compounds per model Clusterized Heat Map of screening results for the different models tests

Receptor Tyr Kinase targeting
compounds subset (EGFR
mainly, VEGFR...)

« t-SNE algorithm was applied on all screening data for all models tested and
color-coded according to the MOA of compounds.

 The size of the dots reflects the score of each compounds for the specific

« Hierarchical clustering / Dendrogram for all tested compounds show overall high similarity in responses of the different tested models

« Only few compounds show particular effects on specific models. The main observed difference concerns the subset of compounds
targeting the receptor Tyrosine kinase (i.e. EGFR) on the arrayed organoids from CRC patients cultured on Gri3D plates
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