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Abstract
Patient-derived cell (PDC) models bridge the gap between conventional cancer lines that
do not faithfully replicate clinical responses and costly and time-consuming patient
derived xenograft (PDX) models. Imagen Therapeutics is establishing the world’s largest
biobank of PDC models for both patient diagnostic (predictRxTM) and biopharma drug
development (predictTxTM) studies that show a high degree of correlation between PDC
and patient drug response.

Figure 5. HCS of PDCs for assessing therapeutics options in GBM
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Figure 3. Clinical response prediction in other
tumour types using PDCs

Figure 2. Correlation of carbotaxol response in 19 ovarian
cancer PDC Models

We have, using proprietary cell culture methods, generated >400 PDC models across a
wide range of solid tumor indications. These models have been characterized by next
generation sequencing (WES and RNAseq) and in vitro drug sensitivity screening of >50
FDA approved cancer therapeutics. Together with known patient treatment histories and
responses, we have begun to develop evidence of high concordance with both positive
and negative predictions of clinical response.

Patient response

For several decades primary and immortalized cell lines have made essential
contributions to developing our understanding of cancer, its’ causes, mechanisms of
resistance and underpinned the development of drugs effective in combating a wide
range of malignant disease. As mechanisms have become better understood then
potential therapies have become more targeted and personalized to address patient
needs and this has led to the development of in vitro models which better recapitulate
the genotypic and phenotypic characteristics of patients’ tumors. PDC models can
provide a relevant and fully characterized platform for high content screening and the
potential, furthermore, to bridge the gap between in vitro PDC and in vivo PDX models
for the assessment of the efficacy of oncology drugs under development.

Drug prediction

By utilizing Imagen’s phenotypic High Content Imaging (HCI) platform, large scale drug
sensitivity testing can be performed in PDCs utilizing a multitude of endpoint readouts.
These can be utilized to assess biomarkers of response, potential combination therapy
synergies and the modelling of clinical trial participants.
Introduction

Example of the phenotypic response of 2D and 3D GBM PDC models to a range of anticancer
drugs) Kwok-Hei Yu 2018 - https://dx.plos.org/10.1371/journal.pone.0193694

PDC model predictivity is shown for ovarian cancers.
From 20 blinded samples received, from 10 resistant and
10 sensitive patients, 19 viable PDCs were developed.
These were then exposed to carbotaxol treatment and in
vitro sensitivity was determined using cell viability as a
read-out. The results of the in vitro assay predicted the
clinical outcome in 18 of 19 patients.

Positive

Negative

Total

Positive

16

2

18

Negative

0

21

21

Total

16

23

39

Figure 6. value and utility of the HCS PDC platform across the entire drug
development cycle

PDCs from several other tumor types predict patient
response. For the 39 PDCs tested, the positive
prediction was correct in 16/18 patients and the
negative prediction was correct for 21/21 patients. In
this example, patient outcomes were documented
following the in vitro screen.

Figure 4. predictTxTM response of PDX-C samples taken from PDX models

Comparison of the response of PDX models of known drug sensitivity and the PDX-C models derived from PDX tumour
samples, to those same drugs. In all cases, the in vitro and in vivo results were compatible.

Figure 1. Overview of predictRxTM, patient drug sensitivity screening service
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Figure 6 illustrates the flexibility and utility of the PDC platform throughout the drug
development process, whether used as an early screen for target ID and validation, all
the way through to applications in patient stratification.
Conclusion
Patient-derived cell models provide an in vitro platform which is able to offer drug
sensitivity for patients and clinicians as well as provide an invaluable tool for
oncological research. Low passage PDCs offer many characteristics associated with
conventional cell lines and are easy to grow, both as monolayers and as 3D spheroids.
However, with the information on patient treatment history, the in vitro response to >50
FDA-approved drug and a full NGS dataset, the clinical and biological relevance for the
research scientist is incomparable.
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