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Abstract
There is a need for the development of relevant, reliable, human-derived,
and cost-effective cellular models to bring precision medicine to fruition
and to accelerate drug discovery.
3D cultures show robust genomic stability and tissue-specific gene
expression with high fidelity to their tissue of origin, even when cultured
for extended periods, making them ideal for preserving healthy and cancer
tissue molecular and morphological and functional traits.
We developed relevant human cancer models and implemented methods
that allow cellular responses quantification in 3D cultures. Next, we
examined, measured and compared 2D cultures and spheroid cancer models
for their cellular responses to standard drugs (paclitaxel, mitomycin C), and
measured their viability and respective IC50 values.
We found that our methods allow an accurate and reliable characterization
of 3D cancer models and that our cell-based assays readouts recapitulate
previously published results. 3D models are, therefore, a cost-effective in
vitro model capable of recapitulating reliably physiological responses.
Figure 2 – Colon adenocarcinoma spheroids, treated with paclitaxel, imaged
for 16h, depicted here is t16h. The spheroids were incubated with live dye SiRactin and Hoechst.
Time-lapse of treated spheroids is used for spheroid volume determination and
normalization of readout results, such as viability and drug response. Additonally
invasiveness and speed of migration can also be assessed.
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Figure 3 – Dose response of colon adenocarcinoma cells, cultivated in 2D and 3D
conditions and treated in paralel with paclitaxel for 48h. The respective values of IC50
are 5 and 10nM.

Conclusion
We find that our methods allow accurate and reliable characterization of 3D cancer models, that our cell-based assay readouts recapitulate previously published results
and are a cost-effective in vitro model capable of recapitulating reliably physiological responses.
3D spheroid cultures coupled with time-lapse imaging allow a better understanding of cell responses in microtissues and are relevant pre-clinical models in cancer
biology.

