® ONCO-Chip3®: facilitating physiologically relevant drug and cell
M therapy screening in complex 3D tumour models

K. Paterson’, J. Beinarovica', A. Sim'2 and M. Zagnoni':® Acknowledgements

' ScreenIn3D, Glasgow, United Kingdom Lisa Neilson™, Emily Kay*, Joanne Edwards#, Sara Zanivan®, Chiara Braconi#

2 AMS Biotechnology (Europe) Ltd, Abingdon, United Kingdom * Tumour Microenvironment and Proteomics, Cancer Research UK Beatson Institute

3 University of Strathclyde, Glasgow, United Kingdom UK

contact: info@screenin3d.com

£
S

-

e 2
N Y re
-

Cell behaviour is altered in two-dimensional (2D) cultures with respect to the native 3D in vivo microenvironment (Breslin
& O’Driscoll 2013), which affect cellular behavior and drug responses (Tung et al. 2011; Pickl & Ries 2009).

Complex 3D in vitro cancer models based on the use of patient-derived cells can facilitate immunotherapy screening
and combination studies in a physiologically relevant context.

Microfluidic technologies offer precise control over the tumor microenvironment, and require only a fraction of reagents
and cells, whilst enabling an increase in throughput even when small samples are available.

Screenin3D’s microfluidic technology and associated protocols enable the generation, culture and screening of
hundreds of 3D complex cancer models from a mixture of primary cell lines (e.g. spheroids and organoids) and biopsy
tissue (e.g. tumoroids), providing at least 20X more data throughput for the same amount of material used.

Our proprietary ONCO-ChipsP technology uses a self-generated perfusion and drug concentration gradient to
miniaturise the screening of limited cellular material (e.g. biopsy-derived 3D models).
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« Shear-stress free perfusion is achieved without any external
flow actuation

Readouts

« Cell specific response 3D structure markers * Real time monitoring
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Morphology, such as
disaggregation or compaction
(Kelm et al. 2003).
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Drug concentration gradients to screen biopsy-derived tumoroids
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Fractionated chemotherapy was mimicked using biopsy-derived tissue, showing a concentration-dependent response
to Docetaxel, but not cisplatin.
RT-PCR showed the presence of prostate cancer cells in the biopsy core, as well as the presence of functional androgen

receptors.

Docetaxel
- Patient 1 - Docetaxel # Patient 2 - Docetaxel
A Patient 1 - Cisplatin ® Patient 2 - Enzalutamide

ECsq(Patient 1) = 199.5 uM
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Protocols as described in: Mulholland et al. (2018) Scientific Reports

Drug concentration gradients for combination drug screening

Dichloroacetate (DCA) and salinomycin (SAL) were reported to exert a synergistic effect in spheroids derived from
HCT116 cells ((Skeberdyteé et al., 2018).

Colorectal HCT116 cells were seeded into the device and allowed to aggregate for 24 hours.

On day 1, drug concentration gradients were initiated and maintained for 16 hours, whilst the devices were placed in the
incubator.

3 days later viability staining was conducted using FDA and PlI.
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Fragments of high grade serous ovarian
tumour resections were seeded into the
ONCO-Chip3®P and maintained in culture for
10 days, when viability staining using Pl and
FDA was performed.

To demonstrate the presence of tumour cells (PAX8) and cancer-associated fibroblasts (aSMA) on day 10, the
fragments were fixed in situ and stained using immunofluorescence.
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CAR-T mediated cytotoxicity and target specificity of EGFR expressing cells in complex 3D models were assessed using
combination of chemotherapy and checkpoint inhibitors, similar to clinical strategies.
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